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F O U N D E D  

Volume 9 

XTRADITION may be briefly described as the surren- E der of an alleged or convicted criminal by one state to an- 
other. More precisely, extradition may be defined as the 
process by which one state upon the request of another 
surrenders to the latter a person found within its jurisdic- 

tion for trial and punishment (including preventive measures) or. 
if he has been already convicted. only for punishment. on account 
of a crime punishable by the laws of the requesting state and com- 
mitted outside the territory of the requested state. This purpose, 
direction and request by the receiving state differentiate extradi- 
tion from other measures for the forcible removal of undesirable 
persons. such as banishment. expulsion and deportation. 

Kinds  of Extradition.- Extradition between independent na- 
tions not linked by any constitutional ties is designated as interna- 
tional extradition as distinguished from interstate extradition. 
The latter is the surrender of criminals between states that form 
part of a federal system of government without unitary adminis- 
tration of criminal justice; as in the United States of America 
(see art .  4, sec. 2 of the L.S. constitution). In some nations 
lvith a federal government, however: the apprehension and transfer 
of criminals from one constituent member to another for trial or 
punishment is regulated by federal legislation of an inclusive and 
streamlined type. Thus, Australia (Service and Execution of 
Process act) and Canada (criminai code) require for an interstate 
or interprovincial surrender, respectively, merely that a warrant 
for apprehension and conveyance, issued in one state or province. 
be endorsed for execution by a qualified officer of the state or prov- 
ince where the person sought is found. In Switzerland the unifica- 
tion of criminal justice has eliminated the former need for 
intercantonal extradition. IVithin the British Commonwealth the 
surrender of accused persons from one part of the dominions of 
the cro\vn to another is similarly accomplished by a broadly appli- 
cable and simplified procedure, regulated either directly by the 
British Fugitive Offenders act of 1881 or by separate dominion 
legislation modeled after that act, such as the Canadian Fugitive 
Offenders act (originally enacted in 1882). 

Charac te r  a n d  History.-Extradition plays an importa~lt role 
in the international battle against crime. I t  owes its existence to 
the so-called principle of territoriality of criminal law, accord- 
ing to which a state will not apply its penal statutes to acts com- 

mitted outside its own boundaries except where the protection 
of special national interests is a t  stake. I n  view of the solidarity 
of nations in the reprerjsion of criminality, how,ever! a state, though 
refusing to impose direct penal sanctions to offenses committed 
abroad. is usually ~villing to co-operate otherwise in bringing the 
perpetrator to justice lest he go unpunished. Some writers on 
the law of nations, including the celebrated Grotius, have asserted 
that states have an international duty either to punish or  to 
extradite, as least in cases of common crimes. The  preponderance 
of modern theory and practice, however, recognizes that extradi- 
tion and the conclusion of extradition treaties are  merely matters 
of comity and that customary international law establishes no 
obligations for a state to grant extradition. 

IVhile instances of the surrender of criminals and even of the 
conclusion of general treaties on the subject are reported for 
antiquity as well as for the middle ages, extradition as a legal in- 
stitution developed chiefly after the end of the 18th century. 
Originally, extradition \\.as treated as a question of diplomatic 
expediency and a matter within the general police powers of the 
executive. but gradually it was surrounded with legal safeguards 
for the protection of the individual and was placed under the super- 
intendence of the judiciary. Many nations have passed compre- 
hensive legislation regulating the subject. 

E x t r a d i t i o n  Acts.-The pioneer in this development was Bel- 
gium. which passed a general extradition law on Oct. I ,  1833. The  
law specified seven extraditable crimes and a number of conditions 
to be stipulated in treaties concluded in accordance with this stat- 
ute. I t  was supplemented and in part superseded by legislation 
of 1874, which greatly enlarged the catalogue of extraditable of- 
fenses. The United States adopted a statute regulating interna- 
tional extradition in 1848. I t  had the purpose of setting a t  rest 
certain doubts as to ~ ~ h e t h e r  extradition had become a subject of 
judicial cognizance and of clarifying the procedure to be followed. 
I t  reirained from establishing limitations on extradition but  re- 
stricted its applicability to cases arising under extradition treaties. 
T h t  Setherlands followed the Belgian example with an  act of 1849, 
~ h i c h  was replaced in 18; j by further legislation. 

I n  Great Britain passage of a general extradition law was recom- 
mended by a select committee of the house of commons in 1868. 
I t s  proposals prompted the Extradition act of 1870, which has 
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been amended many times. The statute TT-as designated to facili- 
tate the conclusion of extradition arrangements by the crown, to 
define extraditable offenses and to establish certain other limita- 
tions on surrender under such arrangements, as vie11 as to establish 
proper procedure. The l a x  was enacted for the United Kingdom 
as well as other dominions of the crown. I t  applied, for instance. 
in Australia, but Canada required separate dominion legislation 
(adopted in 18 j 7) modeled after the British. Other nations also 
enacted extradition statutes. Legislation of this type \\-as passed in 
Argentina (law no. 161 2 of 188 5). Svvitzerland (1892). Brazil (lax 
no. 2416 of 1911. superseded by decree law no. 394 of 1938), 
France ( 1 9 2  j) and Germany (1929). Italy regulated extradition 
in its code of criminal procedure. 

E x t r a d i t i o n  Treaties.-In view of the ease and swiftness of 
modern transportation, many nations entered into extradition 
treaties with other countries, especially with close neighbours, to 
establish an over-all regulation of the mutual surrender of fugi- 
tive criminals. In  some instances the enactment of general ex- 
tradition laws, as well as the need for a formal international 
arrangement as prerequisite for extradition. has stimulated this 
development. The United Kingdom, for instance, which before 
enactment of the 1870 statute (mentioned above) had extradition 
treaties only with the United States. Denmark and France, later 
entered into more than 40 such arrangements. The experience of 
the Cnited States was comparable. These treaties usually specify 
the extraditable offenses as \yell as other conditions for the sur- 
render of persons accused or convicted of the commission of a 
crime. In  most cases they establish an absolute duty to extradite, 
but in some instances extradition is left to the discretion of the 
requested state. 

The relation in the various nations between the extradition 
treaties and the general extradition acts poses complex questions 
regarding the respective powers of the lawmaking and treaty- 
making departments under the governing constitutions. No uni- 
form answer is possible. Furthermore, the law of the different 
countries varies greatly as to the legality of extraditions inde- 
pendent of an existing treaty. Thus, in the United States any 
extradition must fall under the provisions of a duly ratified and 
subsisting treaty, as least so long as congress has not legislated to 
the contrary. Similarly, in the United Kingdom, save for special 
parliamentary action, extradition can be granted only under an 
international arrangement concluded pursuant to the act of 1870. 
A similar situation is deemed to exist under the Belgian and Dutch 
laws. by virtue of their requirement of reciprocity coupled with 
their reference to treaties concluded pursuant to the act. On the 
other hand, the French extradition act applies. by its own terms, 
only in the absence of a treaty and to matters not regulated in 
the treaties, thus impliedly authorizing extradition in such cases. 

The Federal Republic of Germany is satisfied with assurance of 
reciprocity without insisting on a formal treaty, except where the 
requesting country mould be so limited. Sxitzerland also will 
extradite apart from a formal convention, provided that its gov- 
ernment and the requesting state have exchanged declarations of 
reciprocity. Canada permits extradition, regardless of treaty. with 
respect to a catalogue of offenses upon proclamation by the gov- 
ernor general to that eifect with regard to a particular nation. In 
general, the majority of countries grant extradition even in the 
absence of binding international obligations and do not base a right 
of asylum upon such lack. 

E x t r a d i t i o n  Principles.- The conditions of or limitations on 
extradition are regulated by treaties and statutes and vary con- 
siderably from country to country. Kevertheless, in the course 
of time there has crystallized a core of extradition principles 
which are followed by many, though by no means all, nations. 

Nonextradition of Xati0nal.s.-During the last roo yr. most 
states have come to decline any obligation to surrender their own 
nationals and have even forbidden such extradition. I n  some 
countries this prohibition is elevated to a constitutional guaranty! 
as in Brazil (constitution of 1946, art. 141, sec: 33), West Ger- 
many (Bonn const., art. 16[2] j and the Netherlands (const., Art. 
4j, while in others it is anchored in extradition acts, as in Belgium, 
France and Switzerland. The Italian constitution permits extradi- 

tion of nationals only if specifically agreed upon in international 
conventions. 

Conversely, in Argentina, the United Kingdom and the United 
States no explicit rules against the surrender of citizens exist. In  
these countries nationals may be extradited,. but only if the govern- 
ing treaty either requires or authorizes such action. Thus the 
U.S. supreme court held in 1936 that a citizen could not be sur- 
rendered to France because the controlling treaty did not confer 
such power on the executive. Similarly, the supreme court of 
Argentina in 1956 barred extradition of a citizen to the United 
States under the treaty of 1896 because his personal circumstances 
rendered such surrender inconvenient (Matter of Milazzo, deci- 
sion no. 18.60 7). 

Dozrble ~rivzindlity.-Another rule commonly found in statutes 
or treaties bars extradition unless the offense prompting the re- 
quest is also punishable in the surrendering state, the principle of 
double criminality. I t  gained public attention in the Gerhart Eis- 
ler incident in 1949. The United States had convicted E,isler: a 
former German Communist, for knowingly making false state- 
ments in an application for an alien departure permit. He had 
fled on a Polish vessel. and while in the United Kingdom, was 
arrested on a warrant issued upon request by a U.S. official. The 
English magistrate freed him because the offense in question mas 
not tantamount to the extraditable crime of perjury. The U.S. 
supreme court! in a case decided in 1933, had not felt bound by 
this principle in the absence of a specific treaty clause. 

iYonextradition of Political Ojender~.--~4 generally recognized 
extradition principle is the right of asylunl for political offenders. 
First asserted by France, it was incorporated in the Belgian extra- 
dition lax? of 1833 and from there found its way into many con- 
stitutions, into most extradition laws and scores of extradition 
treaties. The characterization of an offense as "political" is sub- 
ject to widely divergent statutory or judicial definitions. A com- 
mon crime may be considered as political (so-called relative 
political offense), but the criteria that render it political are a 
matter of controversy. Connection with a political disturbance, 
political purpose or even a primarily political motive has been 
declared sufficient to justify the right to asylum. The Swiss 
supreme tribunal so held in favour of Yugoslavian pilots who 
had diverted their plane to Switzerland because of force and 
threats. On the same ground, extradition of purported war crim- 
inals has been refused. The Ketherlands did so in the case of 
the German kaiser and a U.S. court of appeals in Igj j barred 
extradition to Yugoslavia of an individual charged with respon- 
sibility for the slaughter of thousands of victims. 

Principle of Specialty.-Extradition treaties and acts usually 
specify that the surrender is on condition that the requesting state 
must not convlct or punish the individual for any crime dikferent 
from that for ~ h i c h  he \\as extradited. This protection may be 
restricted to a limited period and subject to naiver by the extra- 
diting state if its internal law so permits. 

Temporary o r  Condi t iona l  Extradition.- Sometilnes ex- 
trad~tion is granted on condition of re-extradition to the surreuder- 
ing state or is accorded subject to other limitations. Thus the 
supreme court of Argentina held in 1957 that the abolition of the 
death penalty in that country permitted extradition only on condi- 
tion that no capital punishment nould be imposed. 

I n t e r n a t i o n a l  Codification a n d  M u l t i l a t e r a l  Treaties.- 
The committee of experts for the progressive codification of 
international law of the League of Nations (in 1926) and the 
International Law commission of the United Bations (in 1949) 
decided that extradition did not yet appear susceptible of codifica- 
tion or regulation by general convention. The Harvard Research 
on International Law, honever, published a Draft Co~zve?ztion on 
Extradztion (in 1935) to serve as basis for a common agreement. 
Several multilateral conventions on extradition, or certain aspects 
thereof, are in force among various American republics. They 
include three Pan American conventions : (I ) on extradition 
(Llontevideo, 1933) binding 12 countries; ( 2 )  on private inter- 
national law, art. 344-381 (Havana, 1928) binding 15 countries; 
and ( 3 )  on territorlal asylum, art. 4 (Caracas, ~gjq), binding 6 
countries. In  addition, mention should be made of the Montevideo 



treaty on international criminal law of 1889, operative in five pected of issuing. These amulets contained many  sacred names 
South American republics and of the Caracas agreement .on extra- of angels and Cabalistic formulas. which. according to Jacob E m -  
dition of 1911, likewise in force in five South American countries. den. included belief in Sabbatai Zebi (q.v.1 as the  RIessiah. E y -  
The  Council of Europe prepared a European convention on extra- beschutz was accused of heresy, and the ensuing controversy 
dition which was signed by 11 countries on Dec. I 3. 19j7. d i l~ided the rabbis of Germany and Poland into two contending 

B I B L I ~ G R A P H Y . - J ~ ~ ~  Bassett Moore, Treatise on Extradition alzd parties. Though there is insufficient evidence against Eybeschutz. 
Interstate Rendition (1891) ; L. F. Oppenheim and H. Lauterpacht. In -  Emden may  be credited \yith having crushed the lingering belief 
t ~ ~ n a t i o n a l  Law, 8th ed., vol. 1,695 f f .  (1955) ; G. H. Hack?%-orth, I)igest in sabbatai  current even in some orthodox circles, ~h~ contra- o f  International Law,  vol. 4, I f f .  (1942) ; C. C. Hyde. Interizational L a x  
Chief ly  ,ds ~ , ~ f ~ ~ p ~ ~ t ~ d  and Applied by the Cllited s tates ,  znd ed,, .,.ol. 3 ,  versy ?'vent on fo r  years, hovever ,  and i t  weakened the authority 
1012 f f .  (1945) ; Halsbzrry's Laws o f  England, 3rd ed., vol. 16, j;c, f f .  of the rabbis. 
( 1 ~ 5 6 )  ; Ei~ropean Convention on Extradition, Council of Europe, B ~ ~ ~ ~ o c n a p ~ ~ ~ . - G e r s h e n  Scholem, dlajov Trends in Jeni'ish .tlysti- 
"European Treaty series;" no. 24 (1958) ; "Draft Convention on Ex- ci,wt (1946) ; Mortimer Cohen, Jacob Eiizdetz, Jlaiz of Colrtroz~ersy 
tradition." Harvard Research on International Lam-, 29 Am. J .  Int.  Law,  (193i) (J. B. -4.) 
SLIPPI. 15 f f .  (193j). ( S .  '4. R.) 

EXTRAPOLATION: see IXTERPOLATION. EYCK, VAN, the name of a family of Flemish painters i n  
EXTRASENSORY PERCEPTION, commonly called ~vhose  evorks the rise and mature development of ar t  in Flanders 

ESP, the collective term for  all the varieties of perception beyond are represented. An inscription on the f rame of  the  Ghent altar-  
the range of the knoTvn sensory processes. see p A R A P s Y C H o ~ o C ~ .  piece indicates that the work \?as begun by  Huber t .  and completed 

EXTREMADURA ( E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) .  a region of western by  his brother Jan. Since the discox-ery of this inscription in 1823, 

spain, once economically important because of its rich evinter pas- many a r t  historians have tried to determine which par t  of the altar-  

tures comprising the provinces of ciceres and Badajoz, Area 16.- piece could be ascribed either to Jan or to Huber t .  Similar a t -  
063 s'q,mi,; pop, (1960 est,) 1,479,493. It is to be distinguish& tempts have been made to discriminate between their  t ~ v o  hands  
from the portuguese province of ~ ~ ~ ~ ~ ~ ~ d ~ ~ ~ ,  !%.hich occupies the in Eyckish paintings not signed by Jan,  as xel l  as in the  book of 
central coastal region of portugal and represents the zone con- hours Les Ts2s Bellcs Hezlses d e  J r n n  de Friince, d74c de Berry 
quered by Afonso Henriques fronl the ~ l ~ ~ ~ h ~ d ~  in the 12th ten- ( 1 9 " i  Four records n-hich could be applied to ~ u b e r t  x e r e  
tury, ~ i ~ t ~ ~ i ~ ~ l l ~ ,  this name-popularly supposed to derive from discovered in the a r c h i ~ ~ e s  of Ghent,  but  they mention him only a s  
~~~i~ terra extrelnu e t  ,jura-was during static periods of the "Meester Luberecht," "Meester Hubrechts." "1Seester Hubrechte  
christian reconquest of the lberian peninsula to \Thatever then de scildere" and "Lubrecht van Heyke." On the  basis of the in- 

happened to be the zones bordering on Lioorish territory, Thus scription and the records already mentioned. together ~ v i t h  some 
in the lo th  and l l t h  centuries the border approximated to the stylistic discrepancies within the Eyckish works, some a r t  histo- 
line of the D~~~~ or D~~~~ river from soria in the east to the r i a n d m a i n l y  U'. H .  J .  Weale. 1908; F. IYinkler. 1921 and 1924; 
Atlantic coast near Coimbra. Then. during the reign of Alfonso Dvofak. 192.5; C. de Tolnay. 19.38 and 1939: E. panofsky,  
v1 of Lebn and Castile, the name Extremadura Tvas transferred 1935: 1938 and 19 j3 )  have tried to reconstruct ~ u b e r t ' s  ~ r o d u c -  
( c .  1086) to a newly conquered region to the south, which in- tion. Others (mainly E .  Renders. 1933 and 19;;: H. ~ e e n k e n ,  

eluded Salamanca. Segovia and This, a t  first, \vas described 193;; 51. J .  Friedlander. 193;: J .  Layalleye, 1939: M. \f'.  rock- 
as " p t r e m a d u r a  beyond the D ~ ~ ~ ~ : :  to distinguish i t  from the ~vel l .  1953) do not think it possible to make a distinction between 
older region of the sanle name, ~ ~ b ~ ,  follolving its southern ex- t ~ o  genial artists in the Eyckish group of  paintings; some of them 
pansion betlveen 11 57 and 1230, also had a province called E ~ ~ ~ ~ -  (especially E. Renders) even deny the very existence of Huber t .  
madura which stretched south\Tard f rom ciudad Rodrigo to be- I t  must be remembered that the only evidence of Huber t  being 
yon,-j ~ ~ d ~ j ~ ~ ,  the 12th and early 13th centuries, both Jan's brother as well as a great art ist  lies in the  inscription men-  
I,e6n and Castile possessed Extremaduran provinces administered as tioned above; also that the physical and microchemical examina- 
separate entities by each kingdom. Later in the reign of Ferdinand TIT tion of the Ghent altarpiece a t  the Brussels laboratory in 1951 
of Castile and Le6n this separate administration was abandoned and, has shoJ%.n that this inscription is not original, at least in its present irom the later middle ages, the term was applied to a region only 
slightly larger than the combined area of the t ~ ~ o  modern provinces, states 2nd that.  as regards painting technique, there is no evidence 
See also SPAIX ; ESTRERI.~DURA. (p, E. R.) of a co-operation of two distinct personalities; furthermore,  n o  

EXTREME UNCTION, the sacramental anointing. by a literary source before Lucas de Heere ( I  j 6 j  ) mentions the n a m e  
priest, of one in danger of death from illness. I t  was defined by  of Hubert .  while many greatly praise Jan's a r t .  Consequently 
the 14th session of the Council of Trent that "this sacred unction nothing definite is kno~vn  about Hubert 's  life and,  except for t h e  
of the sick nas  instituted by Christ our Lord as truly and properly a sac- inscription on the Ghent altarpiece. there is no painting signed by 
rament oi the Xen. Law;  there is a supgeiticn of it in Ifark vi. 1,3 him, \?bile J ~ ~ ' ~  biographical data are nunlerous and docu- 
[u-here the .\postlcs 'anointed n-ith oil many sick people and healed 
them.l : moreover, it lvas and promuleated to the  merited and several paintings are signed and dated by him. All 
by James. the and brother of the I,ord, an:- man,' he says. this has to be kept in mind while reading the follo~ving notes. 
'sick among you? Let him brinp in the priests of the Church, and let I .  HCBERT (Huybrecht) \AX EYCK i?1j66-1426) was the older 
them pray or-er him. anainting him with oil in the name of the Lord; of the two brothers, The date of  his birth and the records of his 
and the prayer of iaith shall save the sick man. and ii he be in sins. progress are unknolvn. ~~b~~~ n-as probably born about 1366, at  the\- shall be forgiven him' (Tames v. 13-I:)." The rite consists of 
the. separate anointing of th; fi\-e senses also the fcrt n.ith Jlaeseyck. and grew up  under the protection of  a Benedictine 
olive oil hlessed for the nulmo-e hv the bishon. tocrether n.ith the reoe- convent. H e  became a wainter. xvandered to Flanders and there  
tition at  each anointin; oi' the formula: '%y this holy uncti~n and 
His most loving mere>-, may the Lord forgive thee all thy sins ( n f  aicrht, 
hearing, etc.) ." The special grace of the sacrament, as its symbolism 
implies, is that of a healinr and strengthening of the soul acainst the 
difficulties met in mortal illness-the grace. therefore, of hope in the 
face oi anxieties, oi patience under sufierina and of fortitude under 
temptations. Other graces are those of bodill- healin,., if this should 
be for the good of the soul, and of the remission of sins and the punish- 
ment due to sin, ii the dispositions of iaith and penitence are present. 
These graces are indicated in the liturgical prayers of the rite. 

( J .  C. Mr.) 
EYBESCHUTZ, JONATHAN (1690-1764). German rabbi 

and Cabalist. was born in Craco\v. After serving as rabbi of 
Eibenschitz. LIoravia. and of LIetz. Ger.. he became in 1750 chief 
rabbi of the German triple community of Altona. Hamburg and 
iVandsbeck. .I man of erudition and personality. Eybeschutz be- 
came notorious because of a curious controversy concerning the 
amulets i for  the aid of women in childbirth) nhich he was sus- 

for the first time gained a name. At Ghent, n-here he settled. h e  
painted pictures for the corporation. xvhose chief magistrates hon- 
oured him ~ ~ i t h  a state visit in 1424. His principal masterpiece. 
the "TYorship of the Lamb." a t  St .  Bavon in Ghent.  commissioned 
bl- Judocus I'ijdt. lord of Pamele. is the noblest creation of the  
Flemish school, one upon xvhich Huber t  is said to  have laboured 
until he died, leaving i t  to be completed by his brother.  This great  
composition is almost unique as an  illustration of contemporary 
feeling for Christian art .  I t  represents. on  numerous panels, 
Christ on the judgment seat. n-ith the lTirpin and St.  John t h e  
Baptist a t  His sides. hearing the songs of the angels. H e  is con- 
templated by Adam and Eve and. beneath H i m ,  the Lamb is 
shedding His  blood in the presence of angels, apostles, prophets,  
martyrs.  knights and hermits. On the outer sides of the panels 
are the I'irgin and the angel annunciate. the sibyls and prophets 
who foretold the coming of the Lord. and the donors in prayer a t  
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the fee t  of the  Baptist  and  Evangelist. After this great  work was 
finished i t  was placed, in 1432, on an  altar  in St .  Bavon of Ghent, 
with a n  inscription on the  framework describing Huber t  as  f~zaior 
q u o  n e m o  r e p e r t u s  ("greater than whom nobody is found"). 
J a n  v a n  Eyck  probably wished t o  guard against a n  er ror  which 
ill-informed posteri ty showed itself but  too prone to  foster,  the 
er ror  tha t  h e  alone had composed and carried out  a n  altarpiece 
executed jointly b y  Huber t  and himself. His  contemporaries may 
be  credited with full knomdedge of the  t ru th  in this respect. and 
the  facts were equally well known to  the duke of Burgundy and the 
chiefs of the corporation of Bruges, who visited the painter's house 
in s ta te  in 1432, and  the members of the  chamber of rhetoric at  
Ghent ,  who reproduced the Xgnus Dei  as  a tab leau  v i v a n t  in 1458. 

T h e  solemn grandeur of church a r t  in the 15th century  never 
found,  out  of I ta ly ,  a nobler example than this altarpiece. The 
representation of Christ  as  the  judge, between the Virgin and St. 
John, affords a fine display of realistic truth,  combined with pure 
drawing, gorgeous colour and  a happy union of earnestness and 
simplicity with the  deepest religious feeling. Hube r t  died on 
Sept .  18 ,  1426, and  is supposed to have been buried in the chapel 
o n  the  altar  of which his masterpiece was placed. According to 
a tradit ion as  old as  the 16th century,  his a r m  was preserved as a 
relic in a casket above the  portal of St .  Bavon of Ghent.  

2. JAN VAN EYCK ('1385-1441). T h e  date  of his b i r th  is not 
more  accurately known than that  of his elder brother.  But  numer- 
ous details about his life are  k n o v n  to us through account books 
of his employers. About 1422, J an  became painter and  varlet  de 
chapnbre to John oi  Bavaria, count of Holland; he was commissioned 
to decorate his palace at The Hague (1422-24). In May 1425, Jan 
left Holland (John oi  Bavaria had died in 1424) and was appointed 
painter and varlet de chanzbre to Philip the Good, duke oi Burgundy, 
a t  a salary of 100 livres per annum, and from that time until his death 
Jan van Eyck remained his servant. He was frequently emplo3-ed in 
missions of trust, and appears for a time to have been in ceaseless 
motion, receiving extra pay ior secret services at Leiden, drawing his 
salary a t  Bruges, yet settled at  Lille. In 1428 he joined the embassy 
sent by Philip the Good to Lisbon to beg the hand of Isahella of 
Portugal. His portrait oi  the bride fixed the duke's choice. .4fter his 
return he settled definitely at  Bruges, where he married some time 
beiore 1434. His wiie bore him a t  least two daughters, one oi them 
known in after years as a nun in the convent oi  Maeseyck, and at  
whose christening the duke was sponsor. Jan's death in 1441 at 
Bruges is authentically recorded. He was buried in St. Donat, which 
was a t  the time the cithedral oi  Bruges. 

Kumerous altarpieces and portraits now give prooi o i  Van Eyck's 
extensive practice. As works oi art and models oi  conscientious 
labour they are all worthy oi the name they bear. The panels of the 
Ghent altarpiece were completed in 1432. They show that Jan was 
quite able to continue the work of his elder brother. His own ex- 
perience had been increased by travel, and he had seen the finest 
varieties of landscape in Portugal and the Spanish provinces. This 
enabled him to transfer to his pictures the scenery of lands more 
sunny than those of Flanders. Much of the success which attended 
his efforts to complete the altarpiece of Ghent may be ascribed to the 
cleverness with which he reproduced the varied aspect of changing 
scenery, reminiscent here of the orange groves of Cintra, there of the 
bluffs and crags oi  his native valley. 
In all these backgrounds, though 
lacking the scientific rules of per- 
spective with which the Van Eycks 
were not familiar, there are such 
delicate perceptions of gradations 
in tone, such atmosphere, yet such 
minuteness and periection of finish, 
that our admiration never flags. 
Nor is the colour less brilliant or the 
touch less firm than in Hubert's 
panels. 

Jan excels in two splendid like- 
nesses of Judocus Vijdt and his wife, 
Elisabeth Borluut. The same 
vigorous style and coloured key of 
harmony characterizes the small 
"Virgin and Child" of 1433 at  the 
National gallery, Melbourne, Austr., 
formerly at  Ince hall, and the "Ma- 
donna," probably of about the same 
date, a t  the Louvre, Paris, executed 
for Rolin, chancellor oi  Burgundy. ' 
Contemporary with these, the male " T H E  MARRIAGE O F  GIOVANNI ( 1 )  

portraits in the National gallery, A R N O L F l N l  AND GIOVANNA CENAMI  

London, the "Portrait of a Youna ( ? I "  B Y  JAN V AN  E YC K.  IN THE 

Turban" (1433), show no relaxation of power; but later creations 
display no further progress, unless we accept as progress a more search- 
ing delicacy of finish, counterbalanced by an excessive soitness of 
rounding in flesh contours. An unialtering minuteness oi hand and 
great tenderness of treatment may be found, combined with angularity 
of drapery and some awkwardness oi attitude in the full-length por- 
trait couple ("The Marriage oi  Giovanni [ ? I  Arnolfini and Giovanna 
Cenami [ ? I n ;  1434), at  the National gallery, London, in which a rare 
insight into the detail of animal nature is revealed in a study of a 
terrier dog. (See PORTRAIT PAINTIXG.) A small triptych with the "Ma- 
donna Enthroned With St. Catherine, St. Michael and a Donor" at  
Dresden, equally soft and minute, is notable for the mastery with which 
an architectural background is put in. The bold and energetic striving 
of earlier days, the strong bright tune, are not eyualed by the soft blend- 
ing and tender tints of the later ones. Sometimes a crude ruddiness in 
flesh appears to be a growing defect, an instance of which is the picture 
in the museum of Bruges, in which Canon van der Paelen is represented 
kneeling beiore the Ilrgin under protection of St. George (1434). 
First to last \'an Eyck retains his ability in portraiture. Fine speci- 
mens are two male likenesses in the gallery of Vienna: "The Gold- 
smith Jan de Leeuw" (1436) and "Cardinal Niccolb Albergati," and 
a female, the master's wife, in the gallery of Bruges (1439). Two more 
pictures hal-e been signed and dated by Jan: "St. Barbara," uncom- 
pleted (1437), and (<The Virgin by a Fountain" (1439), both in the 
museum of Antwerp. Others have been ascribed to him on stylistic 
evidence: "The .Innunciation," formerly in the Hermitage at  Lenin- 
grad, now at  the National gallery, Washington; a "Madonna and 
Child iyith Two Female Saints and a Carthusian Donor" (in co- 
operation with Petrus Christus?), formerly in the Rothschild col- 
lection, Paris, now7 in the Frick collection. Kew York; the "Portrait 
of Balrvin de Lannoy" a t  Berlin and the "Portrait of a Goldsmith" at 
Cibiu. 'Rum. The iollowing works of an earlier date 'are generally 
ascribed to Hubert, though some critics believe them to be by Jan:  
"The Crucifixion" and "The Last Judgment," two wings of an altar- 
piece in the Metropolitan museum in xe\v York; the "Three Maries 
at the Sepulchre," in the D. G. van Beuningen collection at the Boymans 
museum in Rotterdam; the "Virgin" in the nave of a Gothic church at  
Berlin; two pictures oi St. Francis, one in the Johnson collection at  
Philadelphia, the other in the museum at Turin. 

Petrus Christus, who copied some of Jan's works and imitated his 
style in a some\~hat weaker manner, is supposed to have been taught 
by him. Rut if the personal influence of the Van Eycks was small, 
that of their works mas immense, and it is not too much to say that 
their example, taken in conjunction with that of Rogier van der 
Weyden, determined the current and practice of painting throughout 
the whole oi Europe north of the Alps ior nearly a century. 

rl last word must be said about the legend. which has been alive 
since G. I-asari's T'ite (1.550). that Jan or Hubert van Eyck invented 
oil painting. This cannot be entirely true, for it \\=as already mentioned 
in technical books oi the middle ages and was also occasionally used 
by artists. However, as all Flemish panel paintings since the Van 
Eycks have an oil medium, one can admit that they improved the 
pictorial characteristics of this medium to such an extent that the 
former tempera could be forsaken. This new painting technique cor- 
responded in time with the arising of the school of Flemish I'rimi- 
tives and could therefore accoullt to a certain extent lor its sudden 
development. 
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EYE, market tolvn and municipal borough in Eye  parliamen- 
tary division of northeast Suffolk. Eng.. 89 mi. N.E. of London. 
Pop. (1951) 1.631. Eye  (X.S. "island") is surrounded by a net- 
work of tributaries of the IVaveney. Brewing is the principal 
industry. The  church of SS. Peter and Paul (Perpendicular flint- 
work) was formerly attached to a Benedictine monastery. Frag- 
ments of a Korman castle crolvn an  earthwork already existing in 
1066. Remains of a Roman villa and cemetery have been found. 
ITilliam the Conqueror gave the lordship of Eye to  Robert  Malet .  
a S o r n ~ a n .  who built the  castle and monastery, the first alien mon- 
astery to be subordinate to  the abbot of Hcrnay in Sormandy .  
I n  1206 King John granted the townsmen a charter;  later charters 

Man" (1432) and the "Man in a NATIONAL GALLERY, LONDON were granted by Elizabeth I and William 111. 



EYE, HUMAN 
EYE, HUMAN. The eye is the peripheral organ of sight 

where light initiates a physiological process manifesting itself in 
the subjective sensation of vision ( q . ~ . ) .  

ANATOMY OF THE EYE 

In  all vertebrates, including man (fig. I ) ,  the eye is built accord- 
ing to the plan of a dark chamber or camera obscura (see CAMERA 

LUCIDA AKD CAMERA OBSCURA). I t  is essentially a spherical sac 
with opaque \+ails and a transparent front, cornea (coy). and is 
filled with transparent media. The most anterior inner space im- 
mediately behind the cornea is the anterior chamber (ach); next 
is the ring-shaped posterior chamber (pch); both are filled with 
aqueous humour. The spacious vitreal cavity (vztr) is filled with 
the gelatinous vitreous humour. In  the front part is the crystalline 
lens (I),  suspended by a number of delicate tendinous threads, the 
suspensory ligament or Zinn's zonule ( z ) ,  by nhich it is attached 
to the wall. The lens is a transparent, elastic body of biconvex 
shape, consisting of a great number of fibres arranged in sheets, 
like the layers of an onion, and is enclosed in an elastic lens capsule 
as in a pillow casing. I t  has a firmer and more refractive core (co) 
and a softer outer rind, permitting it to change its shape under 
slight force. The perfectly smooth surfaces of the lens are curved, 
the posterior more so than the anterior. 

Dioptrics of t h e  Eye.-The eye as a dioptrical apparatus may 
be compared wlth a photographic camera. The photographic lens 
is represented by the refracting media, the cornea and the lens, the 
photosensitive screen by the retina (ret),  the innermost ,of the 
eye's coats or tunics. The rays of light coming from without en- 
ter the eye where they are distributed according to the laws of 
geometrical optlcs. First. they are collected and refracted by the 
cornea. proceeding farther to the lens mhere additional refraction 
takes place In  terrestrial vertebrates most refraction is by the 
cornea, in the aquatic (because of the equal index of refraction of 
the outside water and the intraocular media) by the lens alone. 
The aqueous and vitreous have no influence upon refraction. On 
the retina the refracted rays of light form a real image which is 
much smaller, and is symmetrically inverted. The focusing is ac- 

BY COURTESY OF D R .  S T E P H E N  L. P O L Y A K  

F I G .  1.- HORIZONTAL SECTION O F  T H E  HUMAN EYE OF THE RIGHT S I D E  
SLIGHTLY MORE THAN 3 X  MAGNIFIED 
Abbreviations; ach anterior chamber; ca  ciliary arteries; cf central fovea; 
chor chorioid; c i l  ciliary body; co lens core; con conjunctiva; cor cornea; 
d i l  dilator muscle of pupil; i iris; I lens; Ir lateral or external rectus muscle; 
rnr medial or internal rectus muscle; n n  double nodal point; oa optical axis; 
on  optic nerve; op optic papilla or disk; os ora serrata; pch posterior 
chamber; p p  double principal point; r e f  retina; Sc  Sohlemm's canal; s c l  
sclera; s p h  sphincter muscle of pupi l ;  v a  visual axis; v i t r  vitreal chamber; 
z suspensory ligament of lens or Zinn's zonule 

complished by the lens which changes its shape, and thus its power 
of refraction, by the action of the ciliary muscle (cil) under the 
influence of the brain-this is called accommodation for near and 
distant vision. 

Coats of t h e  Eyeball.-The outer shell of the eyeball is made 
up of three coats. Most outward is the tough fibrous tunic com- 
posed of variously arranged connective tissue fibres. The larger 
posterior segment of this tunic, called sclera (scl), is opaque; 
the anterior smaller segment fitted into the first is the transparent 
cornea (cor). The carvature of the latter is much sharper than that 
of the sclera. The thickness of the fibrous tunic varies in different 
localities. The next inward is the uveal tunic, so-called because of 
its similarity with a grape (Lat. uva). I t s  thinner and larger pos- 
terior segment is represented by the chorioid membrane (chor) 
which is largely made up of numerous minute blood vessels and 
chromatophore cells containing pigment. The function of the 
chorioid is to supply the photosensitive rods and cones of the inner 
tunic, the retina, with nutritive blood, and to form a dark lining on 
the inside of the eyeball. Toward the front end of the eyeball 
the uvea is thickened into a special structure called the ciliary 
body (cil). This is a series of minute, radially arranged processes 
or ridges, in mammals containing smooth muscle fibres and blood 
vessels. The inner surface of the ciliary body is lined by the retinal 
epithelium from which the aqueous humour is secreted. The mus- 
cle fibres are partly arranged more or less radially, or they are cir- 
cular, the function of all being the relaxation of the suspensory 
ligament of the lens, and thus the increase of its refractive power. 

The most anterior portion of the uvea is the iris (i), the coloured 
diaphragm or curtain surrounding the black pupillary opening in 
the centre, visible through the transparent cornea; in different per- 
sons the iris is coloured differently. The iris contains two minute 
sets of smooth muscle fibres; circular sphincter or constrictor 
(sph) close to the pupillary margin, and dilator (dil) by which the 
pupil is dilated. The two muscles are antagonistic in function, be- 
ing regulated by different nerves and centres: sphincter by the ocu- 
lomotor or third cranial nerve (parasympathetic), dilator by the 
cervical sympathetic. When strong light stimulates the retina and 
the visual pathway, the sphincter muscle contracts, reducing the 
pupillary aperture and thus the amount of light falling in the eye; 
the opposite takes place when the light stimulus decreases, which 
allows dilator muscles to prevail, expanding the pupil and thus 
permitting more light to enter the eye. The action of both muscles 
is automatic, regulated by the reflex centres of the brain stem and 
the spinal cord. 

Retina.-The innermost of the eye tunics is the retina, a netlike 
membrane (ret). I t  lines most of the large, posterior cavity, the 
vitreal chamber. The anterior limit of the retina is serrated and 
is therefore called ora serrata or serrated margin (0s) ; beyond it  
only a microscopic epithelial vestige containing pigment continues 
on the inner side of the ciliary body and the iris as far as the 
pupillary margin. The functional part of the retina, or the retina 
proper, is extremely delicate, being principally made up of nerve 
cells and fibres, the neuroglial supporting framework holding the 
first in place, and numerous delicate blood vessels. These latter 
represent the system of the central retinal artery and vein, inde- 
pendent of the blood supply of the remainder of the eyeball includ- 
ing the chorioidal system. 

In  the living person the colour of the retina is more or less pink 
because of the blood contained in its blood vessels and the chorioid 
partly visible through it. The freshly dissected retina is perfectly 
transparent, but soon it assumes a milky opacity as a result of the 
precipitation of the albumen in its nervous tissue. 

R e t i n a l  Layers.-The retinal membrane is the actual organ 
within which the stimulation of the living substance by physical 
light takes place and where the sensation of vision is initiated; 
the remainder of the eyeball being merely a supporting shell regu- 
lating the nutrition and serving as a dioptrical apparatus. As the 
early embryonic development shows (fig. j. C, D), the retina is 
merely a thin outpocketing of the brain around which the eye 
forms. In its finer make-up the structure of the retina bears the 
character of both a peripheral and a central organ. In  microscopic 
sections vertical to its surface customarily ten layers may be dis- 
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B Y  C O U R T E S Y  OF O R  S T E P H E N  L. P O L Y A K  

F I G .  2 .- SCHEME OF T H E  VARIETIES O F  NERVE C E L L S  A N D  SYNAPTICAL 
R E L A T IO NS H IPS  I N  T H E  H U M A N  A N D  S I M I A N  R E T I N A .  F O R  DETA ILS  see 
TEXT 

tinguished (fig. 2 ) .  Closest to the chorioid and farthest from the 
vitreous is the single-layered pigment epithelium ( I ) ,  which is a 
transformed outer sheet of the secondary optic vesicle or cup of 
the embryo (es, in fig. j, D).  Beneath it follow in succession 
(fig. 2 )  : bacillary layer (consisting of outer zn and inner segments 
z b ) ,  segments formed of the rodlike outer parts of the so-called 
rods and cones, or photosensitive cells (photoreceptors), within 
which the first step in the physiological process of light reception 
takes place; (3 )  outer limiting membrane, a thin line formed by 
the joined upper ends of the supporting radial fibres of Rlueller; 
(4 )  outer nuclear layer consisting of the bodies of the rod and cone 
cells; ( 5 )  outer plexiform layer made up of the filamentous expan- 
sions of the rods and cones and of the cells that form the sixth 
layer; (6) inner nuclear layer containing the bodies of the horizon- 
tal cells, bipolar cells, amacrine cells and some ganglion cells; (7) 
inner plexiform layer consisting of the expansions of both the pre- 
ceding cells and of the ganglion cells; ( 8 )  ganglion cell layer; ( 9 )  
layer of the optic nerve fibres or axons of the ganglion cells; 
(10) inner limiting membrane formed by the joining of the inner 
ends of the supporting radial fibres of Mueller. 

R e t i n a l  Cells.-The cells that compose the retina are of sev- 
eral varieties (fig. 2 )  : photoreceptors, xihich are represented by 
the rods ( a )  and cones ( b ) ;  horizontal cells ( c ) ;  four or five 
varieties of bipolars: mop (d ) ,  brush ( e ) ,  flattop ( f ) ,  mldget (12) 
and centrifugal (i) varieties; at ledst five var~cties of ganglion 
cells: parasol ( m ) ,  shrub ( n ) ,  small diffuse ( o ) ,  garland ( p )  and 
midget ganglion (s) ;  and several varieties of so-called amacrine 
cells (k, I ) .  There are also terminations of nerve fibres in the 
retina. exogenous fibres ( t ) ,  nhose origln is probably in the bra~n. 
The  supporting tissue is chiefly represented by the radial fibres of 
Mueller (76) and a few astrocytes and microglial cells. 

Classification of t h e  R e t i n a l  Neurons.-The nerve cells or 
neurons of the retin? may be classified into two groups: ( I )  the 

photoreceptors and conductors along which the impulses pass on 
to the brain; (2) integrators whose function is to influence the 
retinal tissue itself during the process of photoreception. The 
first group is represented by the rods (a) and cones (b) ,  bipolars 
(d, e, f ,  h) and ganglions (m,  n, o, p, r, s,) ; the other by horizontals 
( c ) ,  amacrines (k, 1) and probably also by the centrifugal bi- 
po la r~  (i). 

Synapses a n d  D y n a m i c a l  P o l a r i t y  of t h e  R e t i n a l  Neu- 
rons.--The nerve cells of the retina are put together in an intricate 
pattern which is of fundamental importance for its function. Each 
neuron is related to another neuron by contact, the terminal 
branches or tmigs, usually with a minute swelling at  their ends, 
touching the body or expansions of another related neuron. The 
points of contact or attachment are called synapses, and are be- 
lieved to function in the manner of valves, permitting the in- 
fluences to pass in one direction and preventing them in the other. 
This constitutes the basis of the concept of dynamical polarity, 
according to which some parts of each neuron receive impulses 
(dendrites. cell body), and others discharge them (axis cylinders 
usually called nerve fibres and their terminal ramifications or 
teledendrons) . 

Synapt ica l  Re la t ions  of t h e  R e t i n a l  Neurons.-Each va- 
riety of retinal neurons has its particular synaptical relations to 
other varieties. The vitreal or lower ends of the cone cells ( b ) ,  for 
example, are in contact with the centripetal bipolars in the follow- 
ing way: the filaments of the mop bipolars (d) touch the sides, 
those of the brush (e) and flattopped ( f )  bipolars touch the l o ~ ~ e r  
face of the cone terminations or pedicles in jb, whereas the minute, 
rosettelike dendritic expansion of a single midget bipolar ( h )  
touches the same cone pedicle with all of its nodules from under- 
neath. Simultaneously the first three bipolar varieties are related 
to the lower ends of spherules of the rod cells ( a ) ,  whereas the 
midget bipolar (h) has no such relation, being exclusively related 
to the cones. Again, the horizontal cells (c) are related by their 
short dendrites to the cones alone. whereas with the terminal 
arborizations or teledendrons of their axis cylinders they touch 
the lower ends of both the rods and cones. The ganglion cells like- 
wise undergo different types of synaptical relationships with both 
the bipolars and the amacrines. The midget ganglion ( s )  is con- 
spicuous-its single dendritic expansion forms a minute basket 
enveloping the lower end of the midget bipolar (h) ,  its main shaft 
being in contact with one or the other branch of a brush ( e )  or 
flattopped ( f )  bipolar, whereas its body touches a tnig or two 
of a mop bipolar (d) .  The described pattern is found in the cen- 
tral area. in and around the fovea; farther away. in the extra-areal 
periphery. more diffuse arrangements are found by which the isola- 
tion of conduction is reduced. 

F u n c t i o n a l  I n t e r p r e t a t i o n  of t h e  R e t i n a l  Structures.-  
The significance of the complex synaptical relationships, appar- 
ently, is the creation of multiple channels through which the im- 
pulses generated in the photoreceptors may be variously modified. 
Light coming from without is refracted in the dioptrical apparatus 
(cornea, lens) and distributed over the retina according to the lams 
of geometrical optics. The rays finally pass through almost the 
entire thickness of the retina without causing any change in the 
dynamical status of its nervous elements. Only in the bacillary 
layer (2) does the light meet the photosensitive chemical sub- 
stances nhich act as mediators initiating the nervous impulses. 
Specifically, it is the outer limbs of the rods and cones proper 
(which in the aggregate form the layer za) where the first step in 
the process of photoreception takes place. The photosensitive sub- 
stance contained in the rods is rhodopsin or visual purple, an un- 
stable compound of reddish colour easily bleached by the action of 
light and again regenerated in darkness. A similar but colourless 
substance has been assumed in the cones. less sensitive to light but 
more specifically responsive to particular wave lengths of the visi- 
ble spectrum or colours. I t  is believed that the rods function prin- 
cipally in \veal< light as during twilight; they mediate the so-called 
scotopic vision, being responsive to neak stimuli but not being 
capable of distinguishing colours. The cones in turn function 
only in bright light and respond specifically to the various parts of 
the spectrum-to wave lengths or colours-and, besides, distin- 
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guish much finer details (acuity)-daylight or photopic vision. 
Accordingly, the retina is a composite organ capable of performing 
two different functions under various conditions of stimulation 
(duplicity theory, retina duplex). 

R e t i n a l  S t ruc tu res  a n d  Colour  Vision.-The question of 
nha t  factors, chemical and structural, are responsible for colour 
vision has been variously answered. Thomas Young and later 
Hermann von Helmholtz and others assumed the presence of three 
structural elements (cones, nerve fibres) or processes, each chiefly 
sensitive to one part of the spectrum (red, green, blue or violet), 
even though somewhat responsive to all hues (trichromatic hqpoth- 
esis of colour vision). When t1i70 fibres are stimulated (red and 
green or green and blue or violet). this would cause the sensation 
of the intermediate portions of the spectrum (yellow or bluish- 
green) ; nhen all fibres are equally stimulated, the resulti~lg sub- 
jective sensation would be that of white. Enald Hering believed 
that there are three sets of antagonistic processes arranged in pairs 
-red and green. yellow and blue or violet and black and white 
(hypothesis of opponent colours). 

The modern electrophysiology of the living retina suggests a 
much more complex structural make-up and its xorking. Xccord- 
ing to R. Granit's dominator and modulator theory there are 
basically two groups of retinal sensory mechanisms. The first 
group called dominators. one for the photopic, the other for the 
scotopic condition, encompasses the entire spectrum. This group 
is instrumental in the reception of the nonspecific quality of white- 
ness, brightness, lu~ninosity or brilliance. The other group. in- 
dependent of the first. represented by a set of mechanisms called 
modulators, each specifically responsive to a narrow segment af the 
spectrum. mediates the reception of TTave lengths or hues. There 
are three preferential modulator regions, one around o. j8o-0.610, 
another a t  o.~~o-o.;A,o and the third at 0.440-0.470 1-1 or micron 
lengths of the light waves. In  this sense Granit's theory agrees 
with the classical trichromatic concept. I t  deviates from it in 
assuming several modulators in each of the three regions capable 
of eliciting separate elemental reactions on the stimulation by nar- 
row bands of the coloured spectrum. The other point of difference 
is the postulation in Granit's theory of a separate mechanism for 
the reception of mhite or luminosity (dominators'i, inclcpeildent 
from the modulator mechanism responsible for the reception of 
wave lengths or hues. In  this respect it is concurred vi th  by Henri 
Pikron. 

The preceding attempts. largely based on psychological and 
physiological observations, may be amplified by a careful evalua- 
tion of data obtained from the study of retinal structures. The 
first fact is the exclusive presence of cones in the rodless foveal 
centre (f g. 3 ) .  This indicates-since all hues may be distinguished 
in the very centre of the field of vision-that the cones alone, and 
not the rods. are instrumental in colour vision in the strict sense. 
A further fact is the absence of concrete evidence in support of the 

thesis of several varieties of cones. I n  particular, the synaptical 
relationships of all cones in the fovea and close to i t  are all alike. 
A11 cones in the axial region are likely to be functionally equivalent, 
every cone being capable of responding to all nave  lengths or  hues 
in the same nay.  The cones seem to be the mechanisms capable 
iin virtue of their chemical constitution, as yet undisclosed in the 
19 jo i )  of initiating similar trains of excitations causing ultimately 
subjective chromatic sensations. The utilization of the cone ex- 
citations seems honever, to be the incumbency of other retina! 
structures those related to the cones, in particular of the bipolars 
and gangl~ons (fig. 2 ) .  I t  is in these. apparently, that the principal 
function of processing the original cone excitations takes place 
\thereby they are modlfi cd in many mays : d~vided or selected, re- 
inforced, combined, inhibited and so forth, as the case may be. 
The retina in this view, is an ingeniously organized sorting mech- 
anism \\herein the impulses generated in the photoreceptors are 
transformed, more so those of the cones than those of the rods, 
before bemg further transmitted to the centres of the brain for  
their final appraisal. 

R e g i o n a l  Di f fe ren t ia t ion  of t h e  R e t i n a  and t h e  V i s u a l  
Acuity.-The structure of the retina, even though everywhere es- 
sentially the same. varies conqiderably in different localities. T h e  
most important is the region around the visual axis (va  in fig. I ) .  

I n  fresh specimens this locality shows a yellow colouring-the yel- 
low spot or macula lutea. Here the retina is much thicker because 
of the greater number of cells-central area. I n  its centre the cen- 
tral area is again much thinner, however, since most of the inner 
layers (j-9) are displaced here in a lateral direction to form an ex- 
cabation-the central pit or fovea ( c f .  in fig. I ) .  Contrasting with 
this is the layer of photoreceptors ~ i h i c h  in the very centre. in the 
fovea, is exceptionally thick (fig. 3).  This is caused by the length- 
ening of the cones proper which are here alone present-rodless 
area. This area measures approximately one-half millimetre across. 
There are no blood vessels here that might obstruct the free pas- 
sage of light rays to the central cones-avascular central area. 
Conversely, the central cones are thinner in diameter than in any 
other region, being reduced in the very centre to one micron (one 
tnenty-file-thousandth part of an inch). This is the anatomical 
factor responsible for the fact that the highest visual acuity is in 
the centre of the field of vision. Viewed from the surface. the cen- 
tral cones show a solid mosaic of minute hexagonal fields corre- 
sponding to the indi~idual  cones, arranged in intercrossing rows. 
Kot far from the central fovea is the optic papilla or disk (op in 
fig. I ) ,  the locality where all axis cylinders of the ganglion cells, 
or optic nerve fibres, assemble before they leave the eyeball and 
form the optic nerve (on) .  Since there are no rods and cones here, 
the optic papilla is not sensitive to light-the blind spot in the 
field of vision. From the centre of the fovea nhere  it is most re- 
fined. the structure of the retina gradually becomes cruder toward 
the periphery, especially close to the serrated margin (0s ) .  This 

d', P E R ~ ! l S S I O N ,  FROM P O L Y A K 2  " T H E  R E T I N A . "  C O P Y R I G H T  1 0 4 7  B Y  T H E  U N I V E R S I T Y  O F  C H I C A G O  

FIG. 3.- CROSS S E C T I O N  T H R O U G H  T H E  DEEPEST PART O F  T H E  H U M A N  FOVEA S H O W I N G  T H E  A T T E N U A T E D ,  
E L O N G A T E D  A N D  M O R E  N U M E R O U S  C O N E S  I N  T H E  C E N T R E ,  I N C R E A S l N G  I N  THICKNESS AND B E C O M l N G  LESS 
N U M E R O U S  TOWARD T H E  P E R I P H E R Y  
I n  the baci l lary  layer (2) a few rods are present a t  both ends. The inner layers ( 5 - 9 )  are pract ica l ly  absent i n  
the foveal floor, permitting the rays of l i gh t ,  ~nd lca ted  by the arrows, t o  reach the photoreceptor layer ( 2 )  un- 
hindered. The numbers of layers are the same as i n  fig. 2 

agrees ~ ~ i t h  the decrease of the 
acuity in the periphery of the field 
of vision. Other details. the con- 
nections of many more rods and 
cones with each bipolar cell and of 
many more bipolar cells with each 
ganglion cell than found in the 
central region of the retina, indi- 
cate a mechanism of convergence 
and summation by which the reti- 
nal periphery close to the ora ser- 
?,ate is made more sensitive to  
slight visual stimuli, especially 
those in motion, than the axial 
region. 

Accessory S t r u c t u r e s  of the 
Eye.-The eyeball is lodged in the 
bony socket of the skull together 
with other parts pertaining to i t :  
seven extrinsic muccle~,  blood vei- 
se1~. nerves. lacri~nal glmd arid tlie 
orbit11 fat. From outi:dc it ie  
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protected by the fascia, mncous conjunctiva, skin, lashes and the 
brow. The tears secreted by the lacrimal gland moisten and  ash 
the exposed parts, thus keeping the cornea clean and transparent. 
The surplus tears are carried through the two short lacrimal canals 
into the lacrimal sac, and from it through the nasal or  nasolacrimal 
duct to the nasal cavity (fig. 4). 

F R O M  J U L E ' I ,  ' H A N D B O O K  OF O P H T H A L M I C  SCIENCE A N D  PRACTICE"  ( M U R R Y )  

F I G .  4.- DIAGRAM SHOWING T H E  LACRIMAL APPARATUS O F  T H E  E Y E  CON- 
S I S T I N G  OF THE LACRIMAL GLAND,  DUCTS,  C A N A L I C U L I ,  S A C  A N D  NASO- 
LACRIMAL D U C T  

O n t o g e n y  a n d  P h y l o g e n y  of the V e r t e b r a t e  Eye.-The 
primordia of the eyes appear in the human embryo at  a very early 
stage ( A ,  in fig. 5, stippled). At first they lie widely exposed on 
the surface of the body. As the neural tube closes, the primordia 
come to face inward (B). Yext, by further expansion, they be- 
come primitive optic vesicles (C).  Finally, by a process of in- 
vagination, double-walled secondary optic vesicles are formed ( D ) .  
From the surrounding mesenchymal tissue other structures are 
formed in and around the vesicle: the vitreous and the outside 
coats of the eye, and from the adjacent part of the skin the crystal- 
line lens. 

There are reasons to think that the vertebrate eye also origi- 
nated on the surface of the body, and that i t  was the most potent 
single factor in the rise and further evolution of the vertebrate 
phylum. 
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DISEASES O F  THE EYE 

Under this heading are included affections not only of the organ 
of vision itself but also of those parts connected with i t  which are 
necessary for its proper functioning. 

I t  is customary to start with diseases of the conjunctiva. the 
transparent membrane which lines the posterior aspect of the eye- 

lids and also covers the white of the eye. The exposed position 
of this membrane causes it to be more often affected than any other 
part of, or associated with, the eye. 

I t  is necessary moreover to discuss the affections of the eyelids, 
since the eyelids both protect the eye and to a certain extent help to  
adju,st the light to the retina, as in "screwing up the eyes," and also 
supply an oily secretion necessary for the well-being of the cornea. 

Although each eye acts as a camera, under normal conditions 
only one image is seen. This is because the two eyes working to- 
gether take almost the same picture from slightly different posi- 
tions, exactly as in a stereoscopic camera. The images are fused 
and this forms the basis of stereoscopic vision. The perfect work- 
ing of this mechanism depends in part on the delicate and accurate 
adjustment of movements of the eye muscles. If paralysis strikes 
one muscle, causing it to stop working, separate images are seen 
with the two eyes. These are no longer fused, and double vision 
results. 

Finally it is necessary also to study the affections of the optic 
nerve and those parts of the brain concerned with the conduction 
and reception of the visual impulse. Apart from changes in the 
sight, these affections are often recognized by the alterations in 
the field of vision that they produce. 

Diseases of t h e  Conjunctiva.-Conjunctivitis.-The con- 
junctiva is a thin transparent sheet which lines the inner aspect of 
the eyelids and covers the white of the eye. Being thus exposed to 
dust, etc., the conjunctiva is very liable to inflammation. ~vhich 
may be of varying degrees of severity. This condition. known as 
conjunctivitis, is characterized by redness of the eye and discharge. 
The conjunctiva assumes a brick-red colour which must be dis- 
tinguished from the rose-pink of deeper inflammations. Also the 
redness of conjunctivitis decreases in proportion to distance from 
the cornea while the deep redness forms a band encircling the 
cornea. The discharge, which is the characteristic symptom, may 
be mucoid or consist of mucus and pus or the eye may pour pus 
continually. 

In  practically all cases conjunctivitis affects both eyes. There 
is however a dangerous tendency to label all red eyes as having 
conjunctivitis. Where inflammation is confined to one eye a for- 
eign body or some deeper inflammation is usually the cause. Many 
cases of conjunctivitis are so mild that they cause only the slight- 
est inconvenience in an occasional feeling of heat and grittiness. 
The well-known "pink eye" is a form of conjunctivitis where the 
discharge is mucus mixed with pus. I t  is extremely contagious and 
may spread through homes and schools but eventually clears up 
without harming the eyes. 

Purulent conjunctivitis, in which a continual stream of pus 
pours from the eyes. is much more severe and is most often, though 
not necessarily. caused by the gonococcus. The introduction of 
the sulfonamides and penicillin completely changed the outlook in 
this dreaded affection. Whereas a t  one time eyes were frequently 
lost through it, such a disaster now occurs only when treatment 
has been instituted too late. 

Trachoma or granular conjunctivitis, although endemic in many 
countries, is but rarely seen in Great Britain or the U.S. in active 
form. I t  is characterized by granules or small elevations that stud 
the conjunctiva lining t'he lids and is chronic, taking a long time 
to cure and leaving sequelae of varying severity. I t  is produced 
by a filterable virus. 

Pinguecz~la is a very common yellowish-white spot to one or 
other side of the cornea. I t  is of no significance and requires no 
treatment. 

Pterygium is a triangular fold of conjunctiva which may grad- 
ually come down over the cornea. If it is advancing it requires 
surgery. 

Diseases of t h e  Cornea.-A corneal ulcer appears as a gray 
spot on the surface of the cornea. Such a spot, caused by the loss 
of some of the surface covering of the cornea, is distinguished 
from a scar by the fact that a drop of fluorescin will stain it green. 
The ulcer gives a good deal of pain. The essential treatment is to 
keep the eye covered by a pad and bandage and to enlarge the pu- 
pil with atropin. LVith treatment the ulcer usually heals, leaving, 
as a rule, a certain amount of opacity which may or may not be 



EYE, HUMAN 9 

ost 

of neuralgia known as tic doulou- 
reux, in which the cornea is ren- 
dered anaesthetic. As a result of 
this it  may ulcerate and the eye be 
lost. The most efjective treatment 
is to sew the eyelids together. 

In i7zterstitial kerati t is  the cor- 
nea assumes a ground glass appear- 
ance. There is no ulceration, and 
both eyes are usually affected. 
The disease takes about six to nine 
months to run its course and leaves 
a varying amount of opacity. I t  
is most often caused by congenital 
syphilis. 

Arcus se?zilis is a grayish ring 
or part of a ring near the periphery 
of the cornea. I t  occurs most fre- 
quently in the elderly but is often 
found before the age of 40 years. 
I t  is of no significance. 

Corneal Grafting.- A very com- 
mon result of affections of the 
cornea is to produce an opacity 
which reduces the vision according 
to its density and position. Thus 
it may hardly affect the sight or 
may make the patient to all intents 
and purposes blind. I t  is for the 
latter type of case that the opera- 
tion of corneal grafting is done. 
A disk of the diseased opaque 
cornea is removed and then re- 
placed by a transparent disk of the 
same shape taken from a cadaver 
eye or from the eye of another pa- 
tient. that has had to be excised 
for a malignant new gron th. 

Diseases of t h e  Eyelids.- 
Hordeolz~m or s t y  is a small red 
swelling which forms a t  the base 
of an eyelash. I t  increases rapidly 
in size and forms a small abscess 
which discharges: and then heals. " ,  
I t  is of no significance except for 
the disfigurement and the fact that 

C D there is the possibility of recur- 
FIG.  5.- EARLY S T A G E S  O F  THE EMBRYONIC DEVELOPMENT O F  T H E  HUMAN EYE 

rence. 

A g-sornite stage, the neural plate opened wide, w i t h  optic primordia (stippled) exposed; B 14-somite stage show- 
A ckalazion, popularly called a 

ing incipient invagination of optio primordia; C 33-somite stage, pr imi t ive opt ic  vesicie and opt ic  stalk formed, meibomian cyst, forms a rounded, 
inception of the lens pr imordium; D 11-mm. length, age six weeks, showing double-wailed secondary optic vesicle painless, s\velling generally 
or cup fu l l y  formed, w i t h  the lens vesicle in i t ,  and the invasion of the cavi ty  by the mesenchymal tissue through 
the chorioid cleft. Abbreviations: c cerebral wa l l :  chi chorioid fissure; cv cerebral vesicle; e c t  ectoderm or integ- to the line of the lashes' 
ument;  es external sheet or leaf of opt ic  cup; int integument; is inner sheet or leaf of opt ic  cup; I lens pr imordium; Again, i t  is of no importance and 
Iv lens vesicle: m mesenchyme invading the optic cup; ng neural groove; os opt ic  sulcus; ost opt ic  stalk; ov opt ic  can be easily removed lTithout 
vesicle; ph pharynx; vi vitreous. univers i ty  of Chioago collection, preparations used by courtesy of Prof. G. W. 
Barteimez. B y  permission, f rom S. Polyak, The Visual S y s t e m  leaving a visible scar. 

In blspl~arit is  whitish scales like 
dandruff collect round the roots 

serious. depending on its position and density. In rare cases, how- of the lashes. These scales may be  loose or somewhat adherent. 
ever, the ulcer spreads and may eventually cause a perforation of When they are removed, the lid margin is found to be reddened 
the cornea. The main types of corneal ulcer are described below. but usually not ulcerated. 

HyPoPyon zilcer is a severe affection in which the ulcer is ac- Diseases of the Ir is  a n d  Ci l ia ry  Body.-The iris and ciliary 
companied by pus in the anterior chamber of the eye. The prog- body are structurally continuous and therefore both are usually 
nosis was much improved by the use of penicillin drops on the affected a t  the same time. If the iris is mainly affected the disease 
ulcer and one of the sulfonamide drugs taken by mouth. is called iritis, if the ciliary body, cyclitis. 

A hevpetic ulcer is characterized by little gray spots on the cor- 1ritis.-The movement of the iris on the front of the lens with 
nea. I t  often accoinpanies a cold or other respiratory affection. dilatation and constriction of the pupil is much like that seen be- 

A dendritic ulcer is so called because it branches like the branch- tiyeen joint surfaces. Indeed, iritis is often seen in joint disease 
ing of a tree. I t  also occurs in respiratory diseases. and is caused by the same factors: septic foci, gonorrhoea. syphilis, 

Herpes ophtkalezicus is an attack of shingles which affects the tuberculosis, etc. I t  also results in adhesions between the margin 
forehead and eye. I t  may be of varying severity and the eye may of the pupil and the front of the lens. 
be almost unaffected or seriously damaged. Iritis causes a great deal of pain which is worst a t  night. The 

Keuroparalytic keratitis follo~vs operations for the severe form eye appears red, the redness differing from that seen in conjunc- 
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tivitis in being rose pink and forming a band around the cornea. 
The pupil is small and irregular because of the adhesions to the 
lens. The eyeball is very tender to the touch. The essential 
treatment is to put atropin into the eye. This dilates the pupil 
and so breaks down the adhesions. Cortisone helped greatly in 
shortening the time taken for iritis to recover. 

I n  cyclitis the essential sign is the formation of small gray spots 
behind the cornea. These cannot usually be seen by the naked eye 
and require some form of magnifying lens in order to make them 
visible. 

Diseases of t h e  Lens.-Cataract.-The lens, a bright crystal- 
line body, forms the most obvious part when the eyeball is opened. 
I t  was this mhich caused the ancients to regard it and not the retina 
as the true seat of vision. In  the past a cataract was thought to 
be an opacity which fell down like a cataract from above, between 
the iris and the lens. Now the term cataract is applied to any 
opacity of the lens. Cataract may roughly be classified as senile, 
congenital and secondary. 

Senile cataract affects people over 50 years of age. Both eyes 
are always affected. Indeed, a cataract which remains confined 
to one eye is usually not a "good" cataract; and its removal, if 
this is a t  all advisable, is accompanied by many more risks than 
attend removal of the bilateral one. A cataract causes a varying 
amount of diminution of vision. A somewhat characteristic fea- 
ture is that the patient sees better in the twilight than when the 
light is good. because the pupil is larger when the illumination is 
low and thus allows more light to enter the eye. A cataract causes 
the pupil to appear gray or white instead of black. I t  should be 
borne in mind, however, that in old people the pupil tends normally 
to be gray; and a great deal of unnecessary anxiety has been caused 
by such people being told they have a cataract when, in fact, no 
such thing has been present. Formerly a patient had to wait, often 
for years, until the cataract was ripe, before it  could be operated 
on. NOW no such waiting is necessary and the operation is done 
when the sight in the good eye no longer allo\vs the patient to carry 
on his ordinary work. The ancients used to do the operation known 
as "couching." which is still performed in many parts of India. 
In  this, the opaque lens is pushed back into the vitreous and out 
of the line of sight. The immediate effect of couching is often 
good but the eye is frequently lost later through inflammation. In 
normal practice the opaque lens is removed from the eye having 
the more serious condition. The prognosis here is by far the best, 
for in most cases good or useful vision is restored. 

Congenital cataract is seen in babies. I t  usually affects both 
eyes and is of varying severity. If the loss of vision is great, the 
eyes are operated on but usually not before the age of one year. 
Latterly it was found that some cases of congenital cataract are 
the result of the mother's having had German measles in the early 
months of pregnancy. 

Secondary cataract is the result of inflammation, increase of 
tension (glaucoma) or a new growth. I t  often affects one eye and 
removal of the cataract is not generally advisable. 

Diseases of t h e  R e t i n a  a n d  Optic  Nerve.-The retina is 
really a portion of the brain which grows out of the bony cranial 
cavity so that it  may, literally, look upon the world. I t s  impres- 
sions are carried back to the remainder of the brain by the optic 
nerve with which it is continuous and mhich, therefore, is really 
not an ordinary nerve but a junction between one part of the brain 
and another. 

With the ophthalmoscope minute changes can be observed in the 
retina and its vessels and in the termination of the optic nerve in 
the eye, known as the optic disk. A great deal of information may 
be obtained from an examination of the retina, especially about 
disease processes in the brain, kidneys and blood vessels of the 
body generally. Thus, one of the cardinal signs of tumour of the 
brain is that the optic disk becomes swollen, a condition known 
as papilloedema. I n  tabes, a form of creeping paralysis, and in 
general paralysis of the insane, the optic disk instead of being pink 
may be vhi te  or atrophic, as it is called. In certain severe forms 
of disease of the kidneys the first indication that anything is wrong 
may be found in the retina; haemorrhages and cloudy white spots 
may be seen with the ophthalmoscope. Where the general blood 

pressure is raised characteristic changes are seen in the retinal 
arteries which may later lead to haemorrhages and sharply circum- 
scribed white patches. In  diabetes also there are often changes 
in the eye such as cataract and retinal haemorrhages. 

As might be expected, disease of the retina is accompanied by 
loss of vision. This is, hoxi~ever. of varying degree and is especially 
great ~vhen the macula or yellow spot. which is only the size of a 
pinhead, is affected. Sudden loss of vision occurs in the closure 
of the main artery or vein of the retina, in certain injuries of the 
optic nerve and retina, in some nervous diseases and in detachment 
of the retina. The loss of vision is greater when the central artery 
is closed than when the vein is. The latter may, however, be fol- 
lo~ved by a curious type of intractable glaucoma. In  motor acci- 
dents it sometimes happens that when the injured per: -on recovers 
consciousness he finds he cannot see with one or the other eye. 
Most often this is the result of injury to the optic nerve. Useful 
vision is only very rarely regained. 

In  detachment of the retina, fluid collects under the detached 
portion; this results in immediate loss of vision in the portion 
of the field subserved by the affected retina. Thus, if the detach- 
ment is below, the patient does not see the upper part of the object 
looked at ;  e.g.,  a man may appear headless. Detachment of the 
retina is a very serious disease but the chances of recovery 
improved immeasurably after J. Gonin of Lausanne showed during 
the 1920s that in these cases there is a hole in the retina which must 
be closed for a cure to result. Before this discovery, detachment 
of the retina almost invariably led to blindness in the affected eye. 
By the 1950s the proportion of cures was variously given as from 
40% to 80%. 

In some cases detachment of the retina is caused by a malignant 
growth of the chorioid. Here the eye must be removed to effect a 
cure. 

Glaucoma.-The word glaucoma is derived from the Greek 
word y X a i r ~ w ~ a  meaning sea-green; for, before the character 
of the disease was understood and adequate treatment became 
available, all cases of glaucoma resulted in blindness and the 
pupil took on a greenish hue. The term glaucoma is now applied 
to any condition where the tension of the eye is raised so that it 
becomes harder than normal. I t  is in most cases a very serious af- 
fection of the eye. Glaucoma may be acute or chronic. 

In  acute glazrconza the patient has an attack of severe pain in 
one of the eyes. The pain may radiate in many directions, so that 
he may complain of pain not in the eye but around i t ;  may say he 
has a headache, or the pain may shoot down the nose or be at- 
tributed to toothache. The pain is usually so severe that the pa- 
tient vomits. suggesting a bilious attack. The vision soon becomes 
very reduced and the eye stony hard. The eye assumes a dusky red 
colour and the cornea becomes steamy and the pupil dilated. 

As treatment, oily drops consisting of I % eserin are instilled re- 
peatedly into the affected eye, and one drop is also put into the 
other eye because the anxiety may bring about an attack in this eye 
as xvell. The classical operation for acute glaucoma is a broad 
iridectomy in which a portion or sector of the iris is removed. 
This operation, devised by A. von Graefe in 1856, has since saved 
the sight of countless eyes. 

Chronic glaucoma, on the other hand. is an insidious disease and 
may easily escape diagnosis in its early stages. Not infrequently it 
is found that the patient has had his glasses increased in strength 
at  short intervzls and that the underlying malady has been entirely 
overlooked. The patient may complain of gradual loss of vision, 
of transient attacks of misty vision or halos; i.e., coloured rings 
around lights, which are very suggestive of glaucoma. The diag- 
nosis is based upon the increase of tension nhich, however, may 
not be present continually, upon the loss of the inner portion of 
the field of vision and upon the fact that the entrance of the optic 
nerve into the eye is pushed back by the increase of tension to 
form a cavity, kno~vn as a cupped disk. 

The treatment consists in the first instance of instilling pilocar- 
pin or eserin mhich constricts the pupil. This may be continued 
so long as it controls the tension, the visual acuity and the field; 
but the majority of cases necessitate surgery sooner or later. In  
most cases a fistulizing operation is performed, by which a new 
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drain is made in order that the intraocular fluid can escape to the 
outside of the eye and so reduce the tension. A careful ~vatch must 
be kept on the other eye, as in nearly all cases the disease even- 
tually affects both eyes Although, in general, glaucoma affects 
people over 40. it may occur in very young children. The result 
of tension in the baby's eye is quite different from that in the 
adult. For here the \\hole eye enlarges so that the parents often 
say that before they realized the seriousness of the disease they 
thought the child had large beautiful eyes. Indeed, the disease is 
knoxvn as buphthalmia or "ox eye." 

Increase of tension in the eye may also be the result of certain 
other diseases of the eye. In cases of untreated iritis the pupil 
may become completely adherent to the lens, preventing the aque- 
ous fluid from coming forward from the ciliary body where it is 
formed, through the pupil and then out of the eye by the canal 
of Schlemm. As a result of this the tension mounts. Increased 
tension may also accompany malignant growths inside the eye. 
This condition usually requires excision of the nhole eye. 

I n j u r i e s  of t h e  Eye.-The eye is protected by the bony orbit. 
the lids and the nose; further, its rounded form and socket of soft 
fat allow it to some extent to slip out of the way when hit. Yet 
injuries of the eye are very common; because of the eye's ex- 
treme sensitivity, traumata which would pass unnoticed elsewhere 
in the body here call for immediate attention. 

!l'onpenetrattng Injuries.-An extremely common injury is a 
scratch or abrasion of the cornea. This may be very difficult to 
see; but it is very painful and is immediately shown up by a drop 
of fluorescin which stains the affected part green. Usually the 
abrasion heals quickly when treated with atropin ointment. After 
a blow to the eye, the anterior chamber may fill with blood. the 
iris may show a rent, the lens may be dislocated, the chorioid 
ruptured and the retina detached. If the blow is hard enough 
the whole globe may rupture. 

Perforatifzg injuries are always serious, not only so far as the 
affected eye is concerned but because they may also give rise to 
an inflammation of the fellow eye known as sympathetic ophthal- 
mitis. If a piece of iris or ciliary body has prolapsed through the 
wound and non lies exposed, sympathetic ophthalmitis leads in 
most cases to blindness of both eyes. Sometimes the foreign body 
nhich caused the injury remains in the eye. If made of steel it 
can be removed by means of a glant magnet. 

Bzrr?zs --Burns of the eye are usually produced by molten metal. 
steam, strong acids or caustics such as lime or alkalis. Burns from 
molten metal are usually rendered much less severe than mould 
be expected by the normal film of moisture on the front of the 
cornea. 

Injuries Produced by Light.-Ultra-violet light causes intense 
pain in the eye which characteristically comes on about six to 
eight hours after the exposure. This is the cause of industrial 
photophthalmia in cinema workers. Snow blindness also is caused 
by ultra-violet light. Eclipse blindness is the result of heat rays 
producing a definite burn of the retina. 

Affections of t h e  Pupil.--Kormally the pupils of the tno eyes 
are the same size. When a bright light is made to shine on one 

but also about the central nervous system. Thus, concentric 
diminution of the field is found in tabes, in general paralysis of the 
insane and in blindness caused by quinine. Loss of a portion of 
the inner or nasal field is found characteristically in glaucoma, 
whereas the temporal field is affected in pituitary tumour. When 
the visual tract is affected in lront of the chiasma only one field 
is affected but lesions of the chiassna or of the visual fibres behind 
this affect the fields of both sides because they carry visual im- 
pressions from both eyes. Such bilateral loss is known as hemi- 
anopia. By a right homonymous hemianopia is meant the loss of 
the right halves of the visual fields; i.e., the outer field of the right 
eye and the inner of the left. I t  is caused by a lesion of the left 
optic tract, optic radiations or visual cortex in the occipital lobe. 

S t rab ismus  o r  Squint.-In strabismus or squint the direction 
on which the affected eye looks bears an abnormal relation to the 
other. I t  is usually described as paralytic or nonparalytic. 

In  a paralytic squint one or other ocular muscle is paralyzed. 
Thus supposing that the muscle which normally makes the eye 
look outward is paralyzed. the unopposed muscle which makes the 
eye look inward will exert its pressure and an inward squint will 
result. Double vision is a distressing result of paralytic squint. 
There are a great many causes of such a squint; it may be an af- 
fection of the brain or of the nerves that supply the muscles or 
an affection of the muscle itself. ATonpavalyfic sqn~int occurs as 
a rule in children about three years old; often after measles: scarlet 
fever, etc. They are usually highly strung and long sighted; but 
there is no disease of the eyes. Glasses are usually reci- ired and 
certain exercises to develop stereoscopic vision, known as trthoptic 
exercises, are useful in treatment of the squint. A certain number 
of cases require operation to put the eyes straight. 

Nys tagmus  consists in rhythmic oscillation of the eyes typi- 
cally not under control of the will. There are a number of types. 
l?zfantile nystag?rzzls is found IT-here a great defect of vision \\;as 
present during the first xeeks of life. .lfi?ter's nystagmz~s is com- 
mon in miners working in poorly lighted mines. There is often 
an element of neurasthenia present in these cases. There is a nys- 
tagmus associated with disease of the inner ear (labyrinth), or 
central nervous system. Nystagmus may also be hereditary, phys- 
iological (as in looking out of a train) and. rarely, voluntary. 

I n t r a o c u l a r  Turnours.-Gro~vths inside the eye are rare but,  
when they occur, are as a rule extremely malignant. They belong 
for the most part to the pigmented tumours (melanomata). Al- 
though the growth in the eye may be relatively small, i t  can 
produce secondary growths in all parts of the body. The only 
effective treatment is, as a rule, to remove the eye. The other 
great group of malignant growths in the eye occur in quite young 
children and are called glioma, or better, retinoblastoma. The 
pupils in these cases usually appear yello\vish; hence the name 
amaurotic cat's eye. These tumours do not as a rule produce 
secondary growths but tend to spread back to the brain. In  2 5 %  
of the cases both eyes are affected. Excision of the eye is the 
best treatment; but in rare cases where one eye has been removed 
it is justifiable to treat the remaining eye with radium. 

BIBLIOGRAPHY.-W. S. Duke-Elder. Textbook o f  Ofihthalntoloev 
pupil, not only will it contract brisk& but the pupil of the other (1932-49). Recent ~ d i a n c e s  i~z ~pizthal~?zology (16~0) ;  with J .  H. 
eye Tvill become small too, l-hese changes are knoTTn as the di- Parsons. Diseases o f  the Eye  (1948) ; H .  B. Stallard, Modern Practice 

ilz Ophthnlflzology (1949) ; Eugene K701ff, Diseases o f  the Eye  (19 5 3 )  ; 
rect and consensual reactions of the pupil. Any deviations from S, R, Gifford, Tertbooh of Ophthalnzology, 5th ed. (19;s) ; 4. Sorsbv 
the normal may indicate not only serious trouble in the eye itself (ed.): Aloderlz T e n d s  in  Ophtlzalnzology (19;;) ; C .  Berens, The E y e  
but also of the central nervous system. So, after severe head in- and I t s  Diseases, new ed. ( 1 ~ 4 ~ j .  (E. LVF.) 
juries, the direct reaction to light may be absent while the con- EYE. SURGERY OF, comprises operations on any part of 
sensual remains. This indicatesa severe lesion of the optic nerve. 

The Argyll Robertson pupil is, typically. a small pupil which 
does not react to light directly or consensually, but becomes small 
when an object held close to the eye is looked at (reaction to con- 
vergence). I t  usually indicates tabes or other severe disease of 
the central nervous system. 

T h e  F ie ld  of Vision.-The vision of a normal person \\ith one 
eye shut and looking straight ahead at a fixed point cannot go be- 
yond a certain point upward. do~vnnard. inward and outnard. The 
area that he can see is knonn as his field of vision. Usually the 
field is estimated ni th an instrument called a perimeter and may 
give valuable information not only about diseases of the eye itself 

the eye: Modern developments in general and local anesthesia. 
drugs. instruments and techniques have made eye surgery a far 
safer and less painful procedure than it once was, and have pre- 
vented much blindness. 

Eyelids.-Drooping. or ptosis, of the upper eyelids may be a 
hereditary defect or the result of an injury. Ptosis is corrected 
by shortening the levator muscle which raises the upper eyelid 
if it is not completely paralyzed. A piece of the levator muscle 
is removed and the remaining muscle is sutured farther downward 
under the skin of the eyelid. In  paralytic ptosis a strip of skin. 
muscle or wire is used to form a sling from the upper eyelid to the 
frontalis muscle above the eyebrow. This permits the patient to  
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open his eyelid by raising his eyebrolv. 

I n  mild cases of ectropion (outward turning of the eyelids). 
passing a cautery through the tarsus from the conjunctival surface 
brings the eyelid into position. I n  severe cases. the eyelld is 
shortened by removing skin and tarsus. I n  mild entropion (in- 
n drd turning of tarsus and eyelid), a cautery applied through the 
skin may correct the condition. I n  severe cases more extensive 
surgery is required. 

T e a r  Apparatus.- Tearing, usually caused by some obstruc- 
tion to the tear duct and most commonly seen in infants in ~vhom 
the lovier end o i  the duct in the nose has failed to open, is often 
cured by passing a probe through the stricture. Pus in the lac- 
rimal sac is drained by incising the local abscess. If the lorrer 
part  of the duct is t)locked the sac may be carried into the nose. 
uroducing a ne\v drainage channel. 

Eye Muscle.--The six external eye muscles ( t n o  oblique 
muscles and four straight or recti muscles) rotate the eye in 
various directions. CrosJed eyes result from defective medial 
recti muscles. which draw the eyes nasally. \\'hen glasses and 
eye exercises fail to correct this condition: the medial recti muscles 
may be freed and reattached farther back on the eyeball; this 
operation is combined in some cases with shortening of the lateral 
recti muscles which pull the eyes out~vard. 

I n  esotropia. also resulting iron1 muacle defects that.  in this 
case, pull the eyes out\\ard. the ~ilajority of cases require freeing 
one or both lateral recti (fig. I jr\] ) and reattaching these muscles 

F I G .  ! . - S U R G E R Y  T O  C O R R E C T  E X O T R O P l A  

( A )  The  musc le  is severed f r o m  i t s  no rma l  inser t ion and ( B )  su tu red  farther 
back on t he  eyebal l  

farther back on the eyeball (fig. I IB]!. If the eyes are not 
straightened sufficiently, the medial recti muscles may be short- 
ened. 

Spasm of an inferior oblique muscle produces upxvard. inward 
turning of the eye, 11-hich is corrected by severing the rlluscle or 
by receding the muscle on the eyeball. 

Cornea.-Scarring or clouding. n-hether caused by disease or 
injury. may involve all or part of the cornea. The opaque cornea 
may be merely tattooed (for cosmetic purposes). or partially or 
completely removed, replacing the opaque cornea n-ith a clear 
cornea from a donor's eye. This is accomplished by removing 
the opaque t i s ~ u e  with 3 tubular cutting instrument. the trephine 
I ,  2 4 ) .  A similar disc is cut f r o ~ n  a transparent cornea oi a 
donor's eye, transplanted to the patient's eye and se\vn in place 
(fig, 2LBJ). 

Glaucoma.- This disease, a hardening of the eyeball, usually 
is caused by obstruction to the norrnal fluid outilorv of the eye. 
Surgery becomes necebsary \\.hen drugs iail to lower the eye pres- 
sure, and especially when the visual ilelds (side -\.ision ~vhile look- 
ing straight ahead J contract. Operations creating artificial chan- 
nels for the fluid outflow comprise iridencleiiis, in \vhich a piece 
of the iris is dralvn up into a wound made in the sclera; and irido- 
corneocclerectomy. ~vherein pieces of the sclera arc clipped an.a)-) 
allon-ing the tluids to escape under the conjuncti\.a. 

I n  surgical treatment of con~eni ta l  glaucoma. in which there 
is maldevelopment of the tissues in the angle between the cornea 
and iris, the tissues are cut with a knife to permit fluid outflow in 

F I G .  2 .- R E M O V A L  O F  A N  O P A Q U E  C O R N E A  

( A )  A t reph ine cuts t he  opaque disc f r o m  the cornea. Th i s  disc is replaced b y  a 
s imi lar  disc of clear cornea f r o m  a donor's eye and (B)  sutured i n  place 

this area. JVhen a decrease in the fluid production in glaucon~atous 
eyes is necessary. parts of the ciliary body are destroyed chem- 
ically (~cycloelectrolysisj or by heat (cyclodiathermy). (See also 
GLAL-co~ra.)  

Lens.-The lens is surgically removed ~vhen it  has become 
opaque through disease or injury. .in incision is made close to 
or in the cornea; the iris is cut arld the lens grasped (fig. 3 [A] ) and 
gently pulled out of the wound. n.hich then is closed with sutures 
(fig. jLb: I I .  In  some case, an e n q n l e  is injected to veaken the 
fibres which hold the lens in place. making removal by suction or 
by forceps easier. 

Retina.-'l'he retina (seeing membrane of the eye) may be- 
come partially or completely detached folloning injury or disease 
of the eye. Detachments are usually accompanied by tears. which 
muit he carefully sealed ofi by applying diathermy punctures 
through the sclera over the tear; or by light coagulation. The 
eyeball is often shortened by folding or excising a strip of sclera. 
the fold being maintained by sutures. 

Turnours.-Some small tumours on or within the eyeball may 
be excised or destroyed ~ i t h  radium or light rays. Diathermy ap- 
plied to the sclera over a tumour has resulted in cures in some 
cases. Such tumours as glioma of infants and sarcoma of the 
choroid of adults usually necessitate removal of the eye. 

(CD. Bs. i  
Art i f ic ia l  Eyes.-Artificial eyes are kno~l-n to have been made 

in the 9th century B.c.. xvhen the Egyptians removed the eyes of 
the dead. poured wax or plaster into the orbits and inserted pre- 
cious itones. In the j th  centurq- B.C. Roman priests n h o  prac- 
tised surgery began to make artificial eyes for living patients. 
Glass eyes \\.ere first made in \'enice in I j 79, and important con- 
tributions to this art  hy French surgeons in the I 7th and 19th 
centuries resulted in the artihcial eye as it is known today. In  
the beginning of the 18th century the manur'acture of glass eyes 

F I G .  3 .- L E N S  S U R G E R Y  

( A )  The opaque lens is removed f r o m  the  eyebal l  and ( 0 )  t he  wound  closed 
w l t h  sutures 
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was centred almost exclusively in Germany and Austria. 

Originally, artificial eyes n7ere made as oval shells. which nere 
not only ill-fitting but also uncomfortable to wear. In 1898 an 
eye mas developed that was in eifect a two-layered shell with 
space betneen the layers. Today the earlier type is used almost 
exclusively over deformed eyes or in evisceration cases, where 
the contents of the eye have been removed and the outer portion 
left intact. The tno-layered eye is used in cases of enucleation 
(removal of the entire eye). 

Prior to 1939 artificial eyes were made from glass materials 
imported from Germany. Just before World iTar 11, the Reiclzs- 
verband, a government-controlled guild of eyemakers, established 
restrictions on shipments of glass and raised prices to a very high 
level. As a'result, U.S. manufacturers developed a glass compa- 
rable x i th  the German product. In  addition, a program sponsored 
by several commercial firms and the medical departments of the 
U.S. army and navy resulted in development of a plastic eye which 
n ould not break or crack. 

After LTorld War I1 several surgeons developed implants which 
could be inserted into the orbit after enucleation, imparting motil- 
ity to the artificial eye through direct transmission, magnetic at- 
traction or by leverage action The resuIt is an artificial eye that 
moves to a degree in conjunction ni th the good eye (S. \V. R.) 

EYEGLASSES, or spectacles, are optical devices intended 
to aid \ision. Roger Bacon in 1268 recorded the earliest com- 
ment on the optical use of lenses, but magnifying glasses inserted 
in frames \\ere used by the Chinese for reading as early as the 10th 
century. hlarco Polo noted this custom also in the court of Ku- 
blai Khan (12 70). Eyeglasses made their first European appear- 
ance in Italy, their introduction being attributed to Alessandro di 
Spina of Florence. The first portrait to show eyeglasses 1s that 
of Hugh of Provence by Tammaso da Alodena, done at Treviso 
in 1352. Domenico Ghirlandajo in 1480 painted St. Jerome a t  a 
desk from nhich dangled eyeglasses, and from this detail St. 
Jerome became the patron saint of the spectacle makers' guild. 
At first only convex lenses were used for the aid of presbyopia 
(old-sight) and hyperopia (old-sight in young people). A con- 
cave lens for myopia is first evident in the portrait of Pope Leo X, 
paintcd by Raphael in 1517. 

Originally lenses mere made of transparent quartz and beryl (of 
nhich aquamarine is a variety), but increased demand led to the 
adoption of optical glass, for which Venice and then Nurnberg 
\\ere the chief centres. The availability of glass lenses not only 
aided ocular efficiency but led to the invent~on of the microscope 
( I  j90) and of the telescope (1603). In 1784 Benjamin Franklin 
in\ented bifocals, dividing his lenses for distant and near vision, 
the split parts being held together by the frame. Cement bifocals 
were invented in 1884. and the fused and one-piece types follow-ed 
in 1908 and 1910. respectively. Trifocals and new designs in bi- 
focals nere later introduced. including the Franklin bifocal re- 
v i ~  ed in one-piece form, to satisfy more adequately diverse optical 
problems and occupational needs \Then the corrections for the 
t n o  eyes vary s~gnificantly, there occurs in the readlng field a 
disturbing prismatic efiect that can be nullified by a compensating 
prism in the bifocal area or by dissimilar bifocal segments. 

In  1827 Slr George Airy, a British astronomer, made the first 
attempt to correct astigmatism (his onn)  by a suitable cylindrical 
lens. Astign~atlsm was considered a curiosity until its prevalence 
was firmly established by F. C. Donders, whose classic work 
(1864) created scient~fic clinical refraction and stimulated further 
irnpro\~ement in both the subjective and objective determination 
of the glasses needed. Donders also popularized the adding of 
prisms to facilitate the n~uscular adjustments in binocular vision. 

In 1804 R illiam n'ollaston of London found that the peripheral 
aberrations noted in "flat" lenses mere almost entirely eliminated 
T? hen the corrections nere ground in approp;iate convexo-concave 
forms. The virtues of these meniscus lenses were extended later 
to cylindrical corrections by incorporating the cylinder in a toric 
curve. Since the previously standardized toric surface proved in- 
adequate when the spherical component \\as strongly plus, an extra 
series of "corrected curve" lenses was introduced in 1930. The 
proper toric form increases the effective field of view, but occa- 

sionally a person who requires a weak minus correction notes dis- 
turbing reflections. particularly in artificial light. 

The varieties of fine optical glass essential for high-grade oph- 
thalmic lenses resulted from a century of costly research. Ernst 
Abbe and Otto Schott in 188; demonstrated that the incorporation 
of sundry new elements into the glass melt led to many desirable 
variations in refractive index and dispersive power. Optical glass 
for ophthalmic lenses is first rolled into plate glass form. The 
bulk of spectacle lenses are made from clear crown glass of re- 
fractive index 1.523. However, in high myopic corrections a cos- 
metic improvement is effected if the lenses are made of dense flint 
glass (refractive index 1.69) and coated with a film of magnesium 
fluoride to nullify the surface reflections Flint glass or barium 
cronn. which has less d~spersive power, is used in fused bifocals 
(see GLASS). The power of a lens was expressed by its focal 
length in inches until Monoyer of France introduced in 1872 the 
diopter unit. A lens of one dlopter ( I  D.) brings parallel rays to  
a focus at  one metre; as the dioptric power increases, the principal 
focal length decreases proportionately. Prisms were measured 
originally by their refractive angle in degrees, but this was changed 
to the prism-diopter a t  the suggestion of Charles F .  Prentice of 
Xew York (1890). A prism that causes a deflection of one centi- 
metre at  a distance of one metre is one prism-diopter ( IA) .  

Visual discomfort and fatigue are colll~nonly associated with 
errors of refraction or of oculomotor balance. Occasionally the 
disturbance is caused by inequality of the retinal images (anisei- 
konia), which is remediable by lenses that equalize the retinal 
image without altering the effective optical power. 

Decreasing use of shading headgear promoted the popularity 
of sunglasses. Any sunglass that transmits more than 30% of 
light does not adequately prevent dazzling. Constant wearing of 
sl~ghtly tinted glasses is not desirable, since they tend to affect 
adversely normal adaptation, night vision and indoor working 
acuity. 

Spectacle frames and the shape of lenses vary with fashion. 
George \Tashington more quadrilateral lenses in steel spectacles 
ni th  long jointed temples. After rimless spectacles were devised 
in 1840, this ~nconsp~cuous style was the vogue until supplanted 
by plast~c frames The monocle is an irrational affectation. 

About one-third of schoolchildren require eyeglasses for efficient 
far and near vision. Regular screening tests hence are desirable. 

(J. E. Ls.) 
Contact Lenses.-Contact lenses are lenses worn on the eyeball. 

They can be made to correct all visual conditions correctible by reg- 
ular eyeglasses. The first contact lenses to be used as refractwe de- 
vices were made by A. E. Fick in 1887. The early lenses were 
made of glass, but after 1938 plastic, usually methylmethacrylate, 
was used. From 1938 to 1950 most lenses were made by taking 
impressions of the eye and forming the lens on this mold. Such 
lenses covered most of the eye, and a fluid was used under them. 
After 1950 smaller lenses mere used which cover only the cornea 
(front surface of the eye) and float on a layer of tears I t  is not 
necessary to make an impression of the eye, as the curvature of 
the cornea can be measured by optical instruments. Such lenses. 
only 7 to I I mm. in diameter and 0.1 to I mm. in thickness, usually 
can be morn all day without removal. Contact lenses are invisible, 
and they give a wider field of vision than eyeglasses do. Since 
they are not easily broken they can be worn while participating 
in active sports. Further, some visual conditions which cannot 
be corrected by regular glasses can be corrected by contact lenses. 
Contact lenses can be coloured for use as sun lenses; they also 
have been used by actors to change the colour of the eyes. I n  
19 58 bifocal contact lenses were developed. 

Contact lenses cost more than regular eyeglasses do, and many 
persons experience difficulty in learning to wear them. 

See also LEKS: Spectacle Lenses. (E. E. TN.) 
BIBLIOGRAPHY.-W. S. Duke-Elder, T a t - b o o k  o f  Ophthalwzology, vol. 
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EYEISH. A North American Indian tribe of the Caddo con- 
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federacy, the Eyeish, also called the Aas, Aays, Aes, Aix, Haish, 
Yayecha, and other names, lived on the Eyeish or Ayish creek, be- 
tween the Neches and Sabine rivers in northeastern Texas. 

By the beginning of the 20th century the tribe was virtually ex- 
tinct. Twenty families of the "Ays" were reported in 1779 and 
300 "Ahijitos" in 1785. There were only 20 living members of 
the tribe in 1805. according to John Sibley, but in 1828 160 fami- 
lies living between the Colorado and Brazos rivers were reported 
(Sociedad Mexicana de Geografia y Estadistica. Boletin, 1870). 

History.-Luis Moscoso de Alvarado succeeded Ferdinand0 de 
Soto after the Spanish explorer's death in 1542, and in that pear 
Moscoso and his men visited the Eyeish. 

Late in the 17th century the French explored the tribe's country, 
associates of RenC Robert Cavelier, sieur de la Salle, noting the 
tribe in 1686-87. 

In 1716 Spaniards founded the Franciscan mission of Nuestra 
Sefiora de 10s Dolores de 10s Ais near the Sabine river. The mis- 
sion was abandoned three years later and the Indians destroyed its 
property. Re-established in 1721, it was again abandoned in 1773. 

The Eyeish tribe. near both French and Spanish posts, suffered 
from the new diseases brought by tlie white people. The Eyeish 
who survived the ravages of war and disease during the 19th cen- 
tury were settled with other Caddoans on the Wichita reservation 
in Oklahoma. 
EYEMOUTH, a small burgh of Berwickshire, Scot. Pop. 

(1951) 2.269. I t  is situated at  the mouth of the Eye, 7:  mi. 
K.N.\F7. of Berwick-upon-Tweed. The main occupation is seine- 
net fishing. with some boat-building and allied trades. Eyemouth 
 as known as a port as early as the reign of Alexander I1 (1214- 

49) ; the harbour was enlarged in 1887. The rugged coast with 
its numerous ravines and caves was formerly infested with 
smugglers. St. Abb's Head is 3 mi. to the northwest. 

EYLAU (BAGRATIONOVSK) a town of the Kalinin oblast, 
Russian Soviet Federated Socialist Republic, U.S.S.R., formerly 
in east Prussia, Ger., on the Pasmar, 23 mi. S. by E. of Kaliningrad 
(Konigsberg) by rail on the Pillau-Prostken line. I t  has an Evan- 
gelical church, teachers' seminary, hospital, foundries and saw- 
mills. Eylau was founded in 1336 by Arnolf von Eilenstein, a 
knight of the Teutonic Order. I t  was the scene of a battle be- 
tween the army of Napoleon and the Russians and Prussians com- 
manded by Gen. Levin Bennigsen, fought on Feb. 8, 1807. 

The battle was preceded by a severe general engagement on the 
7th. The head of Napoleon's column advancing from the south- 
west, found itself opposed at  the outlet of the Griinhofchen defile 
by a strong Rus ian  rearguard which held the (frozen) lakes on 
either side of the Eylau road. The French turned both wings of 
the enemy, and Bagration, who commanded the Russian rearguard, 
retired through Eylau to the main army, which was now arrayed 
for  battle east of Eylau. Barclay de Tolly made a strenuous re- 
sistance in Eylau itself, and in the churchyard, and these localities 
changed hands several times before remaining finaIly in possession 
of the French. I t  is very doubtful whether Napoleon actually 
ordered this attack upon Eylau, and it is suggested that the French 
soldiers were encouraged to a premature assault by the hope of 
obtaining quarters in the village. There is, however, no reason to 
suppose that this attack was prejudicial to Napoleon's chance of 
success, for his own army was intended to pin the enemy in front, 
while the outlying "masses of manoeuvre" closed upon his flanks 
and rear (see NAPOLEONIC CAMPAIGKS). I n  this case the vigour 
of the "general advanced guard" was superfluous, for Bennigsen 
stood to fight of his own free-will. 

The foremost line of the French bivouacs extended from 
Rothenen to Freiheit, but a large proportion of the army spent the 
night in quarters farther back. The Russian army on the other 
hand spent the night bivouacked in order of battle. The cold was 
extreme, and food was scarce in both armies. The ground was 
covered at the time of battle with deep snow, and all the lakes and 
marshes were frozen, so that troops of all arms could pass every- 
where, so far as the snow permitted. Two of Napoleon's corps 
(Davout and Ney) were still absent, and Ney did not receive his 
orders until the morning of the 8th. His task was to  descend upon 
the Russian right, and also to  prevent a Prussian corps under 

Lestocq from coming on to the battlefield. Davout's corps advanc- 
ing from the south-east on &lollwitten was destined for the attack 
of Bennigsen's left wing. I n  the meantime Napoleon made prep- 
arations for the frontal attack. His infantry extended from the 
windmill, through Eylau, to Rothenen, and the artillery was de- 
ployed along the whole front; behind each infantry corps and on 
the wings stood the cavalry. The Guard was in second line south 

M A P  OF E Y L A U  A N D  S U R R O U N D I N G  C O U N T R Y  I N  G E R M A N Y  
The scene of battle between the French army under Napoleon, who, advancing 
from the southwest, met the Russians and Prussians at  Grunhbfchen. The action 
began a t  8 A.M. on Feb. 8, 1807, and ended at  nightfall whth the retreat of 
the Russian and Prussian armies 

of Eylau, and an army reserve stood near the Waschkeiten lake. 
Bennigsen's army was drawn up in line from Schloditten to Klein 
Sausgarten, the front likewise covered by guns, in which arm he 
was numerically much superior-having some zoo. A detachment 
occupied Serpallen. 

The battle opened in a dense snowstorm. About 8 A.M. Bennig- 
sen's guns opened fire on Eylau, and after a fierce but undecided 
artillery fight the French delivered an infantry attack from Eylau. 
This was repulsed with heavy losses, and the Russians advanced 
towards the windmill in force. Thereupon Napoleon ordered his 
centre, the VII. Corps of Augereau. to move forward from the 
church against the Russian front, the division of St. Hilaire on 
Augereau's right participating in the attack. If we conceive of 
this first stage of the battle as the action of the "general advance 
guard," Augereau must be held to have overdone his part. The 
VII. Corps advanced in dense masses, but in the fierce snowstorm 
lost its direction. St. Hilaire attacked directly and unsupported; 
Augereau's corps was still less fortunate. Crossing obliquely the 
front of the Russian line, as if making for Schloditten, it  came 
under a feu d'enfer and was practically annihilated. In  the con- 
fusion the Russian cavalry charged with the utmost fury downhill 
and with the wind behind them. Three thousand men only out of 
about fourteen thousand appeared at the evening parade of the 
corps. The marshal and every senior officer were amongst the killed 
and wounded. The Russian counterstroke penetrated into Eylau 
itself and Xapoleon himself was in serious danger. His staff was 
seized with panic for his safety, and sent for the horses, but Na- 
poleon himself, with the utmost coolness, judged the pace of the 
Russian advance and ordered up a battalion of the Guard at the 
exact moment required. In  the streets of Eylau the Guard had the 
Russians at their mercy, and few escaped. Still the situation for 
the French was desperate and the battle had to be maintained at  
all costs. Napoleon now sent forward the cavalry along the whole 
line. In  the centre the charge was led by Murat and Bessiitres, 
and the Russian horsemen were swept off the field. The Cuirassiers 
under D'Hautpoult charged through the Russian guns, broke 
through the first line of infantry and then through the second, 
penetrating to the woods of Anklappen. 

The shock of a second wave of cavalry broke the lines again, 
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and though in the final retirement the exhausted troopers lost ter- 
ribly, they had achieved their object. The wreck of Augereau's 
and other dibisions had been reformed, the Guard brought up 
into first line, and, above all, Davout's leading troops had occu- 
pied Serpallen. Thence, with his left in touch with Napoleon's 
right (St. Hilaire), and his right extending gradually towards 
Klein Sausgarten, Davout pressed steadily upon the Russian left, 
rolling it up before him, until his right had reached Kutschit- 
ten and his centre Anklappen. By that time the troops under Na- 
poleon's immediate command, pivoting their left on Eylau church, 
had wheeled gradually inward until the general line extended from 
the church to Kutschitten. The Russian army was bang driven 
westward, when the advance of Lestocq gave them fresh steadi- 
ness. The Prussian corps had been fighting a continuous flank- 
guard action against ?\firsha1 Ney to the north-west of Althof, 
and Lestocq had finally succeeded in disengaging his main body, 
Key being held up at  Althof by a small rearguard, while the 
Prussians, gathering as they went the fugitives of the Russian 
army, hastened to oppose Davout. The impetus of these fresh 
troops led by Lestocq and his stafi-officer Scharnhorst was such 
as to check even the famous divisions of Davout's corps which 
had won the battle of Auerstadt single-handed. The French were 
now gradually forced back until their right was again at Saus- 
garten and their centre on the Kreege Berg. 

Both sides were now utterly exhausted, for the Prussians also 
had been marching and fighting all day against Ney. The battle 
died away at  nightfall, h'ey's corps being unable effectively to 
intervene owing to the steadiness of the Prussian detachment left 
to oppose him, and the extreme difficulty of the roads. A severe 
conflict between the Russian extreme right and Sey's corps which 
at last appeared on the field at Schloditten ended the battle. 
Bennigsen retreated during the night through Schmoditten, Lestocq 
through Kutschitten-unpursued. The numbers engaged in the 
first stage of the battle may be taken as-Sapoleon, jo,ooo, Ben- 
nigsen, 67.000, to which later were added on the one side Sey  and 
Ddvout, 29.000. on the other Lestocq, 7,000. The losses were 
roughly I 5,000 men to the French, 18,000 to the Allies, or 21 and 
27% respectively of the troops actually engaged. 

EYRA, a name applied to the 
red colour phase of the jaguar- 
ondi ( q . ~ . )  (Felis  yagzlarondi). 
For a long time it was thought 
that these were different species, 
and much confusion arose. The 
colour varies from reddish yel- 
low to chestnut, in contrast to 
the grizzled appearance of the REDRAWN FR O M  I\ ~ ~ o T o G R w H ,  NEW Y o R K  

norm-a1 varietv.. I t  occurs from ;CyOKf6;: 
(FELIS YA- 

Paraguay to southern Texas. G U A R O N D I )  

(1. E.  HL.) 
EYRE, EDWARD JOHN 11815-1901). British explorer 

and colonial governor. remembered especially for his suppression 
of a Xegro uprising in Jamaica (1865). was born at Hornsea. York- 
shire. on Aug. 5. 181;. He emigrated to New South Wales in 1832 
and farmed sheep. becoming a pioneer "overlander" driving stock 
from Sydney to South Austrxlia. He explored the central deserts 
of South i\ustralia, \?here Lake Eyre bears his name; his most 
famous voyage was in 1840-41, when almost alone he made an ex- 
pedition round the Great -1ustralian Bight which proved the possi- 
bility of land communication between South and Western Aus- 
tralia. As early as 1636 Eyre was appointed a magistrate and 
protector of ahorigines. with whom he got on particularly good 
terms. He returned to England in 1845 and was appointed in 1846 
lieutenant governor of New Zealand, where he served under Sir 
George Grey. After governing St. Vincent and the Leeward Is- 
lands in turn, he was appointed acting governor of Jamaica in 1861 
and gox7ernor in 1864. In Oct. 1865 he suppressed a Seyro up- 
rising there with an efficient severity ~vhich earned him the warm 
gratitude of the local Europeans, but raised a storm in England: 
there \?ere over 400 executions, and it was claimed that some of 
them had been illegal. The Whig government, after an inquiry, 
both thanked Eyre for putting the uprising darn and blamed him 

for taking excessive reprisals; in July 1866 he was recalled. Sev- 
eral unofficial' attempts to try him failed, and he was acquitted 
in a civil case brought against him by a Jamaican. Eyre was finally 
granted the usual colonial governor's pension in 1874. H e  died 
near Tavistock on Nov. 30: 1901. (M. R .  D. F.) 

EYSTEIN (EYSTEIN ERLENDSSON) (d. 1188). one of the fore- 
most ecclesiastical leaders of medieval Norway, came of a n  aristo- 
cratic family of Trondheim. On the death of Jon Birgisson, first 
archbishop of Nidaros, in 1157, King Ingi the Hunchback nomi- 
nated Eystein to succeed him. Eystein received the pallium from 
Pope Alexander I11 four years later and returned to Norway in 
1161. By that time King Ingi was dead and Norway was divided 
in a struggle for succession between Haakon I1 Broad-Shoulders 
and Erling, who claimed the throne for his infant son Magnus. 
Haakon was defeated and killed in 1162. The archbishop was 
meanwhile consolidating the position of the church. The cathedral 
of Nidaros, in which he took a special interest, was being built 
and there was need to increase the ecclesiastical revenues. Eystein 
reformed the system under which ecclesiastical dues were paid, 
demanding pure silver instead of debased coinage. and was thus 
led to hard bargaining with Erling. Each side gave the other 
generous concessions: though Eystein was the more astute. The  
power of the church was increased and the position of the infant 
king, whose claims to the throne were questionable. was tempo- 
rarily secured. I t  was agreed that Magnus should receive the 
sanction of the church, and in 1163, at the age of seven, he  was 
crowned. as Magnus V, by the archbishop in the presence of the 
papal legate Stephanus of Orvieto. This was the first time the 
ceremony of coronation had been performed in Norway. 

Eystein stood for the universal power of the church and in 
some ways resembled Thomas Becket. His policy came clearly to 
light in his dealing with Iceland (part .of his province), where 
he tried unsuccessfuIly to compel chieftains to hand over churches 
they owned. 

When the upstart Sverre from the Faeroes, asserting claims to 
the throne, had driven Magnus from Norway ( l lSO),  Eystein who 
had sponsored the latter's cause. fled to England and formally 
excommunicated Sverre. H e  returned to Norway! however, in 
1183 and made peace with Sverre. 

Eystein was also remembered as the author of a lawbook, now 
lost. called Guldfjaer ("Golden-Quill") perhaps because of its il- 
luminations; and of part, a t  least, of a work on the passion and 
miracles of St. Olaf. 

Sce T. B. \Villson, History of the Church and State in Norway From 
the Te~zth  t o  the Sixteenth Century (1903) ; E. Bull, Det norske fo l k s  
liv og historic, vol. ii (1931). (G. T.-P.) 

EYTH, MAX VON (1836-1906), German engineer, inventor 
and pioneer in the mechanization of agriculture. who founded the 
Deutsche Landwirtschafts-Gesellschaft (German Agricultural so- 
ciety) in 1881, was born on May 6: 1836, a t  Kirchheim unter Teck, 
lb'iirttemberg, and graduated in engineering a t  the Stuttgart poly- 
technic. His interest in the gas engine developed by E .  Lenoir took 
him to Paris; and later, in England, he joined Sir John Fowler! 
the pioneer of steam traction engines. As a representative of 
Fowler's S'team-Plough works he spent some time in Egypt, the 
United States! India, Trinidad and most countries of Europe, where 
his expert knowledge of machinery and his enthusiasm did a great 
deal to introduce steam power and machinery for plowing, irriga- 
tion, earth moving and towing canal boats. 

Eyth also wrote a play and a number of novels inspired by his 
experiences as an engineer and traveler, as well as some indifferent 
poetry. I n  his novel Der Knnzpf zun die Cheopspyrarnide ( 2  vol., 
1902), as also in Der Schneider v o n  U l m  (2 vol., 1906). a story 
of early aviation, Eythe reveals an unusually balanced view for his 
period of the importance of machinery and technological achieve- 
ments as opposed to that of the human element. His journals, 
LYnnderDlich eines Ingenieurs (6 vol.), cover the years 1871-84. 
He died at  Ulm on Aug. 25, 1906. 

See T .  Ebner, Max Eyth, der Dichter und Ingenieur (1906). 
(ER. H.) 

EZEKIEL the prophet has recorded, or left us to infer, a 
few facts about himself. H e  had been a priest in Jerusalem, 
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most likely a member of the clan of Zadok; while still young he 
was carried away to Babylonia in the First Captivity, 597 B.c.; 
his call to  prophesy came in 593; after that, he lived in a house 
of his own, with his wife (xxiv. 18), among the Jewish exiles at 
Tel AbEb on the Grand canal ("the river Chebar" iii. I S ) ,  some- 
where in the neighbourhood of Babylon or Kippur. His fellow- 
exiles evidently treated him with respect, and waited upon his 
words (viii. I ,  xiv. I ,  xxxiii. 31 f . ) ;  judging from xxix. 17, 571 B.c., 
his ministry lasted 2 2  years. Some notion of the man may be 
gathered from his book. He possessed in a high degree the 
prophetic temperament, a sensitiveness to the reality of the in- 
visible world, which made him respond at  once to the touch of 
the Divine hand (i. 3, viii. I ,  etc.), a capacity for absorbed medi- 
tation, often passing into the state of trance. While in this con- 
dition he saw the moving throne (i.), performed a mimic siege 
of Jerusalem (iv.), felt himself transported from Babylonia to 
Jerusalem and back (viii.-xi.), saw the valley full of bones 
(xxxvii. 1-14), and the great temple of the future (XI. fi.). 
Often he made use of symbolic actions to enforce his message. 
At times these acts were performed in the presence of spectators; 
e.g., xii. 3-16, xxiv. 15-24, xxxvii. 16-20; but some of them 
must have taken place in vision, while the trance lay on him; e g; 
iii. 1-3. Such, a t  any rate, seems the best account to give of the 
weird symbolism of ch. iv. and v. 1-4. He was subject to periods 
of speechlessness, iii. ~ g f . ,  xxiv. 2 7 ; but when the impulse seized 
him, he would burst into poetry: xv. 1-5; xvii. 1-10; xis.; xxi. 14- 
22; xxvi. (in par t ) ;  xxvii. (in part) ;  xxxi. 2-9; xxxii. 2-16. These 
fine oracles stand out vividly from the monotonous background 
of his prose. 

T h e  T e a c h i n g  of Ezekiel.-(A.) His conception of God is 
marked by a deep sense of awe: the holiness and sovereignty of 
Jahveh were impressed upon the prophet in the vision which 
constituted his call (ch. i.). Jahveh will brook no rival, and 
therefore will punish Israel for its disloyalty and the heathen for 
their false notions of His divinity and power; His motive, whether 
in punishment or mercy, is to bring about the recognition of His 
sole Godhead: "and they, or ye, shall know that I am Jahveh" 
sounds like a refrain throughout the book. Ezekiel thinks in sym- 
bols; the ultimate, according to his view, finds expression in the 
concrete. (B.) Far  away in Babylonia, his attention was riveted 
upon the course of events a t  home. H e  denounces Israel's prac- 
tical heathenism; he insists on the speedy overthrow of the Jewish 
state, in just requital for centuries of ill-doing (i.-xxiv.). That 
pessimism in reviewing Israel's past, which became characteristic 
of later writers, is strongly marked in Ezekiel. H e  rarely be- 
trays any sympathy with his countrymen (except ix. 8, xi. 13). 
His hopes were fixed upon the exiles ; they were not indeed wholly 
loyal, yet the future of the true faith lay with them. The mes- 
sage is stern and uncompromising; it was no time for half- 
measures; Israel's religion was at  stake; that it survived at all 
was largely due to Ezekiel. (C.) As with Israel, so with the na- 
tions round, both the petty States that were nearest (xxv.), and 
the greater powers of Tyre (xxvi.-xxviii.) and Egypt (xxix.- 
xxxii., xxxv.): they deserve nothing but the severest judgment, 
and Nebuchadrezzar is to be the scourge (xxvi., xxx ). Curiously 
enough, Babylon itself comes in for no denunciation, probably 
because the prophet, in his bitterness against his own people, 
regarded the instrument of retribution as on the side of God. 
Ezekiel holds out no hope for the heathen. (D.)  When the news 
reached Babylonia that Jerusalem had fallen ([586 B.c.] xxxiii. 
2 1  f.), Ezekiel's tone changed. His prophecies of punishment had 
been fulfilled; he could now look forward to the restoration of 
the exiles. If he had previously argued the freedom and respon- 
sibility of the individual (xviii.), it was not with the aim of en- 
couraging an individualistic type of religion, but of building up a 
community out of converted individuals. That is the ideal wlgch 
henceforth occupies his mind: a new Israel, risen as it were from 
the dead, living in a land transformed, with Jahveh's sanctuary 
in the midst of them for evermore (xxxvi., xxxvii.). Yet there 
remains one more act in the Divine plan; the invasion and defeat 
of all the forces of heathenism, the acknowledgment of Jahveh 
by all, the final act of history (xxxviii., xxxix.). This apocalyptic 

conception had an immense influence upon subsequent thought. 
(E.) But Ezekiel was the most practical of dreamers. I n  the last 
section of the book, XI.-xlviii., he describes his vision of the 
restored temple, the centre of the new community, .built on an 
imposing scale like one of the Babylonian sanctuaries (x1.-xlii.). 
The glory of Jahveh hallows it once more (xliii. 1-5); every 
source of defilement is removed; the only priests who minister 
there are to be the sons of Zadok (xliv. I j ff.); and from the 
temple itself flows a mystic stream, cleansing, healing and benef- 
icent (xlvii. 1-1 2). 

T e x t  a n d  Authorship.- The textual criticism of Ezekiel 
was put upon a new footing by Cornill in 1888; and since that 
time progress has been made in the scientific use of the Greek 
and other versions for the correction of the Hebrew text, which 
is one of the most corrupt and obscure in the Old Testament. At 
present attention is being devoted to the higher criticism of the 
book, its literary structure, the origin of its ideas, the history 
and psychology which it contains. The book gives the im- 
pression of being arranged on a systematic plan, with four di- 
visions, i.-xxiv., xxv.-xxxii., xxxiii.-xxxix., x1.-xlviii., in chron- 
ological order. Exact dates occur 13 times, but the sequence, 
though observed in the main, is broken on three occasions, xxvi. I ,  

xxix 17, xxxii. I ;  the plan, therefore, is not so perfect as it 
looks On closer inspection, the four chief divisions turn out to 
be collections of oracles often independent of each other in time 
and contents; moreover, the date at  the head of a section does not 
always hold good till the next date is given; for example, ch. vii , 
which stands under the year 593 (i. I f . ) ,  seems to belong to 586 
B.c., and x1.-xlviii., headed 573 B.c., is mostly composed of far 
later material. In fact the impression of unity and chronological 
arrangement gives way under examination; the general plan may 
have been laid down by the prophet, but other hands have en- 
larged it. Editors must be held responsible for some, at least, of 
the headings, and for the double texts which are met with now and 
then, e g., ch. i. repeated partly in x., xxxiii. in iii., vii. j-9=2-4, 
x. ~ g = x i .  2 2  f. 

The element of conventionality and repetition which enters 
largely into the prose of Ezekiel may be in some measure due to 
scribes, who felt no scruple in glossing the text or altering it to 
suit their taste. A good instance of their methods is seen in ch. 
xxvii.; the splendid dirge over Tyre has been cut in two by the 
insertion of a prose passage, vv. 11-25a, which ruins the unity of 
the poem. Evidently Ezekiel's writings were studied with keen 
interest, as we may gather from the final section, x1.-xlviii. The 
first three chapters, with the additions of xliii. 1-12, xliv. 9-25, 
28-30, xlvii. 1-12, are probably the work of the prophet; all that 
remains in x1iii.-xlviii. is made up of fragments, which here and 
there reveal the technique of the priestly school. They are 
experiments in legislation. Most of them were never carried out, 
e.g., the re-distribution of the land, xlvii. 13-xlviii. 35; some were 
modified later, e.g., the two days of atonement, xlv. 18-20; in 
fact, what we come upon here is an early stage of the movement 
which in the end produced the Priestly Code. The task of re- 
construction which Ezekiel had begun was carried on for years in 
priestly circles, and their tentative regulations were attached to 
his book, a natural place for them to find a lodging. Historically 
these enactments stand midway between Deuteronomy and P. 
Another law-book with which Ezekiel has relations is Lev. 
xvii.-xxvi., the law of holiness, as it is called; and in this case 
the relationship is so close that it points to a common time of 
origin and the same circle of ideas and interests. 

The affinity between Ezekiel and Jeremiah is also remarkable. 
Thus both prophets insist, often in similar language, upon the 
overthrow of Jerusalem and the temple (e.g., Jer. vii., xxvii.; 
Ezek. iv. f., vii., xis.-xxiv.) ; both give up the people of Judah in 
despair, and fix their hopes upon the exiles (Jer. xxiv., xxix. 10 ff.; 
Ezek. xi. 16-21, xxxvi. 24 ff.); both proclaim the responsi- 
bility of the individual (Jer. xxxi. 29 f.;  Ezek. xviii.). They are 
equally certain that the dispersed will be gathered and return to 
their native land (Jer. xxiii. 3, xxix. 14, xxxi. 8 ff.; Ezek. xi, I;, 
xx. 34, 41 f.), and that a second David will come to rule over a 
united nation (Jer. xxiii. 5 f . ,  xxxiii. 14-16; Ezek. xxxiv. 23 f., 
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xxxvii. 24 f . ) ;  and while Jeremiah has not the priestly temper 
of Ezekiel, yet he too looks for~vard to the continuance of the 
Levitical ministry (Jer xxxiii. 18, 21 f.; Ezek. xliv. 15 ff .). Nev- 
ertheless. in spite of all these points of contact with other writ- 
ings, Ezekiel has an impressive character of its own among the 
great books of prophecy; none exercised more influence upon sub- 
sequent thouglit and practice, and none perhaps baffles our under- 
standing more. 

A different conception from that outlined above has been worked 
out by Holscher (1924). Ezekiel. he maintains. was the prophet 
of doom and of nothing else; he saw but two visions: the one in- 
duced him to prophesy the fall of Jerusalem, the other revealed 
the idolatry in the temple, and roused his fury against the city 
and its allies, Tyre and Egypt. Ezekiel's own oracles are few, and 
invariably poetical in form; all else in the book is the work of a 
redactor, or of several redactors, who lived just before the time 
of Xehemiah ( c .  444-430 B.c.). This view of the book does ac- 
count for the difference, noticed by every reader, between the 
monotony of the prose and the passion of the lyrics; but the effect 
of Holscher's criticism is to empty the prophecies of all serious 
meaning, and it is applied on d priori principles in a ruthless way 
which excites distrust. 

BIBLIOGRAPHY.-C, H. Toy, Ezekiel, translation, commentary and 
revised Hebrew text, in Haupt's Sacr. Books o f  the 0.1'. (1899) ; 
R. Kraetzschmar in Nomack's Handkolttnzentar (1900) ; G.  Jahn, Das 
Buch Ez .  (1905) ; J .  Skinner, T h e  Book o,f Ez.  in Exp.  Bible (1909) ; 
J .  Herrmann, Ezechielstudien (1908) and Ezechiel in Sellin's Komnzent 
(1924) ; J. LV. Rothstein, Das B z ~ c h  Ez.  in Kautzsch's Die Heil Schr. 
d .  A.  T .  (1922) ; H. Schmidt, Die grossen Propheten in Die Schr. d. 
A. T .  (1923); Holscher, Hesekiel (1924). (G .  A. C.) 

EZION-GEBER, seaport of Solomon and the later kings 
of Judah, now Tell a1 Kheleifeh 3 mi. N.11~. of Aqaba, at the ex- 
treme northern end of the Gulf of Aqaba. The boundary between 
Israel and Jordan crosses the site. About 2 mi. S.E. of Kheleifeh 
are the remains of Roman Aelana (biblical Elath; now probably 
buried under the sand). In  the Bible Ezion-geber is mentioned be- 
side Elath or in its immediate vicinity (Deut. ii. 8 :  I Kings ix. 26). 
The site of Ezion-geber was independently found by Fritz Frank 
and Nelson Glueck, who excavated it for three seasons (1938-40). 
Glueck proved that the site had been occupied by a fortified settle- 
ment surrounded by strong walls from the 10th to the 4th century 
B.C. I t  was almost certainly founded about 950 B.C. by Solomon. 
who used it both as a port for his trade with Ophir (Somaliland) 
and as a copper refinery. Large-scale refinery installations show 
its industrial importance. 

See Nelson ~ l i e c k ,  T h e  Other Side of the Jordart (1910), Rivers i n  
the Dfsert  (1959). (W. F. A,)  

EZRA (Greek ESDRAS), a Babylonian Jew, in the 4th or 5th 
century B c .led a caravan of Jews to Palestine. nhere he promoted 
the establishment of an exclusive. legalistic type of religion that 
became dominant in later Judaism. The history of his reforms is 
given in the Old Testament books of Ezra and Nehemiah and in 
1 Esdras (see also EZRA AND NEHEXIIAH, BOOKS OF; ESDRAS, FIRST 

BOOK OF). 
Ezra is called a priest (Ezra ~ ~ i i ,  11-12), and Josephus, in the 

Antiqzlitzes, following I Esd. ix, 40, calls him chief priest, reflect- 
ing the tradition that supplied Ezra mith a genealogy linking him 
to the pre-exilic high priests, back to Aaron (Ezra vii. 1-5). H e  
is also called a scrlbe (Ezra vii, 11-12), which may mean that he 
was an offic~al secretary of Jenish affairs in the Persian court; but, 
because of Ezra's concern for the Law. the title is usually under- 
stood in the later sense of one who is especially concerned nith the 
preservation and propagation of Jewish religious lan-. I t  is said 
(Ezra vii, 7-8) that he began his aork  in the seventh year of King 
Artaxerxes, but since the Bible does not specify which Artaxerxes, 
the date of Ezra's journey to Judea is uncertain. Either 455 B.C. 
or 398 B.C is defensible (see EZRA AKD XEHEMIAH. BOOKS OF). 

The E ~ r a  story is now Included in the Chronicler's history of 
Israel (Chronicles-Ezra-Nehemiah), where a considerable part of 
the Ezra narrative has been transposed to the Book of Nehemiah 
as the result of a copyist's mistake. Because the Ezra story shows 
some of the distinctive language and ideas of the Chronicler, there 
are some, notably C. C. Torrey, who mistrust its historicity and 

A AND NEHEMIAH 
even doubt the existence of Ezra, regarding him as a fictional cre- 
ation of the Chronicler, as the personification of the Chronicler's 
interests or as a symbol embodying legalistic, priestly Judaism. 
There is, however, an increasing tendency to regard the Ezra story 
as essentially historical. 

On his arrival a t  Jerusalem Ezra read the Law to the people and 
instructed them in its meaning. When he had won its acceptance 
by the community he accomplished important reforms in accord- 
ance with it (Ezra x. 3 ) .  Chief among these was the purging of the 
community of all non-Jewish elements by prohibition of mixed 
marriages and the banishment of all persons who were even par- 
tially of non-Jex~ish stock. 

Nehemiah rather than Ezra was lauded in early lists of Jewish 
worthies (Ecclus. xlix. 13 and I1 Macc, i and ii)! but as Jewish reli- 
gion developed along the exclusive, legalistic lines favoured in 
Ezra's reforms. Ezra's stature increased mightily until he was re- 
garded as a second Moses who restored the Jewish Law, the 
founder of modern Judaism. 

BTBLIOGRAPHY.-R. -1. Roxvman, "The Book of Ezra and the Book 
of Sehemiah," T h e  Interpreter's Bible, vol. iii. pp. 551-819 (1954);  
L. E. Browne: Early Judaism (1920) ; H. H. Rowley, "The Chrono- 
logical Order of Ezra and Kehemiah,!' T h e  Servant of the Lord,  pp. 
131-159 (1952) ; C. C. Torrey, Ezra Studies (1910). (RD. A. B.) 

EZRA, THIRD BOOK OF, is one of the two apocryphal 
Ezra books of the Bible. The title I11 Esdras is used for the so- 
called Greek Ezra ( I  Esdras) in Latin Bibles since Jerome. in the 
English Great Bible ( 1  539) and in the Anglican Book of Common 
Prayer, art. vi. See ESDRAS. FIRST BOOK OF. 

EZRA, FOURTH BOOK OF, commonly known as the Ezra 
Apocalypse, is one of the two apocryphal Ezra books of the Bible. 
I t  is appended to the Vulgate Bible as IV Esdras. I n  the English 
Bible it is the second of the apocryphal books and is numbered 
I1 Esdras. See ESDRAS. SECOND BOOK OF. 

EZRA AND NEHEMIAH, BOOKS OF, tm-o books of 
the Old Testament. ranking among the Hagiographa, or Writings. 
Along with the Books of Chronicles, Ezra and Sehemiah once 
formed a history of Israel from Adam to the 4th century B.c.. writ- 
ten about 350 B.C. by an anonymous "Chronicler." I ts  purpose 
seems to have been to trace the origin of the temple and to show 
the antiquity and authenticity of its cultus and of the formal, 
legalistic type of religion that dominated later Judaism. Most of 
this history is written in the distinctive language and style of the 
Chronicler. and it is permeated w-ith his religious ideas. Later 
Jewish scholars severed the Books of Chronicles, which mere 
largely dependent upon earlier biblical books. from the postexilic 
history of the Persian period which did not duplicate material al- 
ready in the Bible. The unique material was then called "Ezra," 
and talmudic tradition regarded the reformer Ezra as its author. 
At least as late as Melito of Sardes (A.D. l iO) Ezra-Yehemiah 
formed one book called Ezra. I n  the Codex Vaticanus of the 
Greek Bible and in I Esdras the narrative proceeds directly from 
Ezra into the Book of Nehemiah without indicating a break (see 
ESDRAS. FIRST BOOK OF). Division into two books is first men- 
tioned by Origen (3rd century A.D.); and the actual separation is 
encountered first in the Vulgate version, where the Book of 
Nehemiah appears as I1 Esdras. A separate Book of Nehemiah 
was not found in the Hebrew Bible until the Bomberg edition (A.D. 
1525). (For a table outlining the Ezra literature, see ESDRAS, 
SECOND BOOK OF.) 

Scholars have differed considerably in their opinions regarding 
the character of the books of Ezra an,d Nehemiah and their histori- 
cal value. Some (e.g., C. C. Torrey) have regarded the Chronicler 
as a novelist who freely composed his story for apologetic purposes, 
with little or no use of documentary sources. Such records as are 
quoted are believed to be forgeries, and the Chronicler's work is 
regarded as fiction with no value as history. Others consider the 
Chronicler to have been an editor rather than an author. His use 
of earlier biblical writings can be demonstrated in the Books of 
Chronicles, and works no longer preserved are cited in Ezra- 
Nehemiah (e.g., Keh. vii, 5 ;  xii, 23). I t  may be assumed. where 
the Chronicler's sources have disappeared, that he used the same 
editorial techniques of copying and rewriting, omission .and sup- 
plementation, that can be observed where his biblical sources are 
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still available to serve as a check. Undisputed is his use of the 
personal memoir of Nehemiah as a source (see below). Less 
clear is the nature of his Ezra source, since the Chronicler's o m  
characteristics are most conspicuous in the Ezra story. The 
Chronicler's liking for lists, clearly indicated also in the Books 
of Chronicles, is demonstrated also in Ezra-Nehemiah. H e  pre- 
sents not only inventories of animals and gifts to the temple but 
also genealogies, lists of leaders in civil projects. census reports 
and lists of temple ministrants.: designated by class. The lists are 
often such as may have been preserved as temple records. 

Among the Chronicler's sources in Ezra is a collection of what 
purport to be official documents issued during the reigns of several 
Persian kings, written in Aramaic, one of the official languages 
of the Persian empire (Ezra iv. 7-vi, 18). These documents, re- 
flecting the continual harassment of the Jews who were attempt- 
ing to restore their city, have been called the Chronicler's forgeries, 
but they are probably an earlier assemblage of records ~vhich the 
Chronicler used to account for the delay in rebuilding the temple 
(Ezra iv, 23-24). H e  misunderstood his source. in part,  for 
Ezra iv. 11-16 is concerned with the building of the city ~vall 
rather than the temple. The royal commission granted to Ezra 
(Ezra vii, 12-26) is also written in the Aramaic language. 

The text of Ezra-Sehemiah is not in its original order. Its 
faulty Persian chronology may have been correct in the Chron- 
icler's Aramaic source, but because he was more concerned with the 
history of the temple than with accurate chronology. the Chroni- 
cler arbitrarily shifted the text of Ezra iv. 6-23 (Alrtaxerxes) from 
its original place after Ezra v, 1-\-i. 18 (Darius. who was in fact 
a predecessor of Artaxerxes) to its present location. This per- 
mitted his narrative to flow without interruption from the com- 
pletion of the temple and its dedication (Ezra vi. 15-18) to the 
reinstitution of cultic services, as preliminary to the story of Ezra 
(Ezra vii, 1-x, 44). A later editor transposed three chapters of 
the Ezra story (Keh. vii. 73b-x. 39) from its position after Ezra 
viii, 36 to its present place in the Book of Nehemiah. Such dis- 
location may have been due to faulty transmission of the text by a 
copyist confused by the close resemblance of Ezra ii. 68-iii, 1 to 
Neh. vii. 70-viii. la. The correct original order is still maintained 
in I Esdras a i d  in Josephus' narrative. The original order oi  the 
Ezra story m-as thus Ezra vii-viii. Neh. viii-x: Ezra ix-x. At an 
early date a pagan story was interpolated into the Book of Ezra to 
show how Zerubbabel won the right to rebuild Jerusalem. I t  is 
preserved in I Esd. iii, 1-v, 6 and in Josephus' A,ztiquities but not 
in the Hebre~v Bible. 

Book of Ezra.-Evidence for the original union of the Book of 
Ezra with the Books of Chronicles is found in the duplication of 
I1 Chron. xxxvi. 22-23 at  the beginning of the hook (Ezra i. 1-3a). 
I n  the I Esdras translation of the Book of Ezra the duplicated 
material begins with I1 Chron. xxxv. 1. The Book of Ezra has 
two parts:  ( I )  postexilic history prior to Ezra (Ezra i-vi), con- 
sisting largely of the Aramaic documents (see above) ; and (2)  the 
Ezra story (vii-x). of which part has been transposed to the Book 
of Nehemiah (Keh. vii. 73b-x). 

The former part includes an account of the decree of Cyrus and 
the return of Jews from Babylonia to Judea during his reign (Ezra 
i-ii) and the record of Jewish attempts to rebuild Jerusalem and 
its temple despite the opposition of neighbouring peoples and 
Persian officials (Ezra iii-vi). The story of Ezra the "priest" and 
"scribe" (Ezra vii. 11-12) records Ezra's journey to Palestine in 
the time of Artaxerxes with a royal comn~ission to institute Jewish 
law there (Ezra vii-viii); the account of the reading of the Law 
in Jerusalem and its acceptance by the people. who then pledge 
to support the temple (now found in Keh. vii. 73b-x. 39) ; and the 
purging of the Jewish community of all non-Hebrew persons after 
the Jews promised to keep separate from the "people of the land" 
(Ezra ix-x 1 .  

Because of the difficulty of identifying the Artaxerxes of Ezra 
vii, 7. the date of Ezra is not fixed. The Bible places him in 
Jerusalem before Nehemiah, presumably under Artaxerxes I (458 
B.c . ;  this Artaxerxes reigned 464-423 B.c.). Since Nehemiah, 
when he arrived in Jerusalem in 445 B.C. (Keh. ii! 1 ) .  found no evi- 
dence of Ezra or his reforms but rather a social. economic and re- 

ligious situation as bad as or even mTorse than that which Ezra 
encountered, and since neither Ezra nor Nehemiah mentions the 
other, it is unlikely that they were contenlporaries in Jerusalem. 
The references that seem to indicate that they were (Neh. viii, 9 ;  
xii, 36)  are later additions to the text Ezra probably came to 
Palestine in 398 B.C. under Artaxerxes I1 (reigned 401 to 358 B.C ). 
By arbitrarily emending Ezra vii. 7 to the 37th rather than the 7th 
year. some ~vould place the arrival of Ezra in Jerusalem in 428 B.c., 
while Nehemiah was absent from Jerusalen~. 

Since the Chronicler's language. style and ideas are encountered 
through the Ezra story, a genuine Ezra narrative, apart from the 
Chronicler's contribution, cannot be isolated. Some have regarded 
the portion of narrative written in the first person (Ezra vii, 
27-28; 1-iii, 1-34: cf. ix. 1-15) as an autobiographical nucleus; but 
others have called it a literary device of no significance, and there 
remains great diversity among scholars as to the extent of the genu- 
ine Ezra story. Judged by substance rather than style. the Ezra 
narrative seems to include Ezra vii. 11-x. 44 and Keh. rii. 73b -ix. 5. 

Book of Nehemiah.-The only undisputed source for Jewish 
history between 520 and 175 B.C. is Nehemiah's memoir (Xeh. i, 
1-vii. 73a; xi. 1-2; xii. 27-43; xiii. 4-31). written not long after 
432 B.C. ( c f .  Neh. v. 14: Artaxerxes I ascended the throne in 464). 
I t  is an accurate historical record preserved by the Chronicler with 
but little reworking or interpolation. As a memorial record it 
lvas perhaps intended to be placed before God in the temple nhere 
it would stir remembrance of Kehemiah's good works and assure 
a "name" for him who was probably a eunuch and xvho could not 
obtain it through descendants (Isa. Ivi. 3-51, I t  is likely that the 
Nehemiah memoir circulated separately as late as about 180 B.C. 

(Ecclus. xlix. 13) and \\-hen I1 Macc. ii, 13 Tvas written. probably 
between 100 B.C. and A.D. 70. Although I Esdras contains Neh. vii, 
73-viii. 12 ( I  Esd. ix. 37-55) it does not ha\,e the Nehemiah story, 
and Josephus. who depends upon I Esdras. presents the Nehemiah 
memoir in a form somewhat different from that in the Bible. He  
gives the substance of Keh. i-vi; alludes to Neh. vii. 4 and. with 
no reference to Neh. ix-x. proceeds directly to Keh. xi, 1 ;  xii, 27; 
and xiii. 10 ff. 

The Book of Nehemiah includes (1) an account of how Nehe- 
miah. a royal official in Susa. learned of the distress of Jerusalen~ 
and obtained a royal commission to rebuild the city (Keh. i, 1-ii. 
10'1: 12) a record of the rebuilding of the wall of Jerusalem de- 
spite opposition by Samaritans. Ammonites and Arabs iXeh. ii. 11- 
iv. 23: r i .  1,  15; vii. 1) and of attempts to entrap and assassinate 
Nehemiah (Neh. vi. 1-14. 17-19); 13') a description of the repop- 
ulation of Jerusalem (Neb. vii, 2-73a; xi, 1-24) and the dedication 
of the city .ii.ail (Neh. xii. 27-13) ; 14) an account of the social and 
religious reforms instituted by Kehemiah. including the prohibition 
of usury leading to the enslavement of Hebrews (Neh. v. 1-13). 
the reinstitution and organization of temple services that had 
been neglected (Neh. vii. 1 ;  xii. 44-47; xiii. 4-14. 30-31). Sah- 
bath reforms (Neh. xiii. 15-22) and the purging of Jerusalem of 
all non4Hebrew persons (Neh. xiii. 1-3. 23-30'). In  Neh. v,  14-19 
Nehemiah asserts the policies of his administration which reflected 
his generosity and self-sacrifice. 

After 12 years as administrator in Jerusalem (Seh .  v; 14).  Nehe- 
miah returned to his king in the 32nd year of Artaxerxes I (433- 
432 B.c.; Keh. xiii. 6). According to Neh. xiii. 6-7 something 
later induced him to return to Jerusalem for an indeterminate pe- 
riod. The reforms described in Neh. xiii are presumably those of 
his second administration. C. C. Torrey believed that Nehemiah's 
work was concluded with the completion of the city ~ral ls  and that 
Seh .  xiii is the Chronicler's fiction, utterly ~vorthless as history. 
While Neh. xiii, 1-3 is certainly the Chronicler's work and his 
hand is observable elsewhere in Neh. xiii. which is concerned with 
such subjects as greatly appealed t,o the Chronicler. the vivid 
forcefulness of the chapter is in keeping with the activity of Kehe- 
miah recorded in his memoir and it is probable that the kernel of 
Neh. xiii. 4-31 is part of Nehemiah's memoir-a description of his 
solving of problems that had arisen during his absence from 
Jerusalem. 

R m r . r o c ~ a ~ ~ r ~ . - K .  -4. Bowman, "Ezra and Nchcmiah," I % t ~ i p ~ ? t r r ' s  
Bible, vol. iii, pp. 549-819 (1954) ; R. A ,  Dyson, Esd~a.5 and IVehenzia.7 



EZZELINO-EZZO 
(1953) ; R. H. Pfeiffer, Introdz~ct ion to  the Old Testament, pp. 813- 
838 (1941) ; W. Rudolph, Esra und Lvl;ehe~!tia (1949) ; H .  Schneider, 
Dir Riirhrr Esra und .Vehenzia (19,<9);  C .  C .  Torrev. The  Co7npo- 
sition and ZIistorical Value of Ezra-.Vehenziah ( 1 8 9 6 )  a& E z ~ a  Studies 
(1910). (Rn .  A. R . )  

EZZELINO DA ROMANO (1 194-1 259). Ghibelline lord of 
Verona. Vicenza and Padua. was born on April 25. 1194. of a 
German family from Franconia that had been enfeoffed by the 
emperor Conrad I1 early in the 1 l t h  century with lands in north- 
eastern Italy including the castle of Romano near Vicenza. A 
ruthless leader, feared and hated for  his coldly deliberate cruelty, 
Ezzelino was prominent for nearly 40 years in the xars  and factions 
of his native region and was also the first Italian despot to seize 
and hold authority successfully for any length of time (from 1236 
to 1259'). 

His career began in 1226 when he became Ghibelline podestii 
of Verona. but four years later he lost the city. The fight went on 
uncertainly for several years until in 1236-37, acting in the name 
and with the help of the emperor Frederick I1 i q .z~ . ) .  Ezzelino 
resumed control of Verona and took Vicenza and Padua as x~ell. 
In  Nov. 1237 he fought on the imperial side at Cortenuova; in 
1238 he married Frederick's natural daughter, Selvaggia; and in 
1230 he was appointed imperial vicar of the march of Treviso. 
Ezzelino thus built up his despotism less from ~ i t h i n  than by al- 
liance with the emperor against their common enemies; and it  was 
this more than loyalty that bound him to the Hohenstaufen dy- 
nasty. With little care for formal oftices like that of podestd, Ezze- 
lino sought and won actual power and independence, so that when 
Frederick I1 died in 12 50 his position was not immediately affected. 
I n  spite of his ferocity, however, his rule was under constant chal- 
lenge from hostile neighbours and the papacy. In  1254 he was ex- 
communicated, and shortly after a crusade was proclaimed against 

him. Then. in 1259. he quarreled mith the other Ghibelline lead- 
ers. Oberto Pelavicino and Buoso da Dovara. H e  was wounded 
and captured in battle a t  Cassano on Sept 27. 1259. and died four 
days later, refusing both medical aid and peace ~ v i t h  the  church 
H e  left no issue. 

Ezzelino was commemorated as a tyrant in Dante's I n f e r n o  and 
in a tragic drama. the E C P T ~ I L ~ S ,  written in the Latin manner by 
the early Paduan humanist Albertino 1\1ussato. 

BIBTI~GR~PXIY -J M Gittermann. Eszelin v o ~ z  Ronzano ( 1 8 9 0 )  ; G 
hlitis, Storin di Ezzclino IV da Rontano (1896) , L Simeoni, N u o v i  
docunze~zti ~u l l 'u l t in~o  period0 delln signoria d i  Ezzelino ( 1 9 3 0 ) .  

(P. J.  J.) 
EZZO (EHREKFRIED) (c. 954-1024), count palatine in Lor- 

raine. was the son of a certain Hermann i d .  c. 1000) .  also a count 
palatine in Lorraine who had possessions in the neighbourhood of 
Bonn. Having married MatiIda (d. 1025). a daughter of the 
emperor Otto 11, Ezzo came to the front during thL reign of his 
brother-in-law. the emperor Otto I11 (983-1002); his power mas 
increased owing to the liberal grant of lands in Thuringia and 
Franconia which he received with his wife, and some time later his 
position as count palatine was recognized as a hereditary dignity. 
Otto's successor. the emperor Henry 11. was less friendly toward 
the powerful count palatine, though there was no serious trouble 
between them until 1011; but some disturbances in Lorraine 
quickly compelled the emperor to come to terms. and the assistance 
of Ezzo was purchased by a gift of lands. Henceforward the re- 
lations between Henry and his vassal appear to have been satis- 
factory. Ezzo died a t  Saalfeld on March 21, 1024. H e  left  three 
sons, among thein being Hermann, archbishop of Cologne from 
1036 to 1056, and Otto, who was for a short time duke of Suabia; 
and seven daughters, six of whom became abbesses. 



F-FABER 

T H I S  letter corresponds to the sixth letter of the Greek, 

Etruscan, and Latin alphabets. known to the Greeks as 

digamma. The sound represented by the letter in Greek 
was a labial semivowel similar to English w. This sound 

had disappeared early from the Ionic and Attic Greek dialects, 
so that the Ionic alphabet, which eventually came into general use 
in Greece, contained no digamma. I t  was retained, however, for 

some time in many local dialects and alphabets, including that 
from which the Etruscan (and through it the Latin alphabet) was 

derived. 
The form of the letter in Greek was /$, F, or E: , none of 

which forms occur in the Semitic alphabets. I ts  origin in the 

Greek alphabet has been a matter of dispute, some maintaining 

THE DEVELOPMENT OF THE LETTER " F"  FROM THE PHOENICIAN THROUGH 
THE CLASSICAL LATIN TO THE PRESENT FORM 

that it descends from Semitic vau v, others. far less convinc- 
ingly, maintaining that it was merely differentiated from the pre- 
ceding letter 3 by the omission of a horizontal stroke. In 
either case it is probable that the Greeks were not the innovators. 
since a form of the letter (q ) occurs in the Lydian alphabet. 
The letter n a s  probably contained in an Asianic alphabet from 
which the Greek, Lydian and Etruscan were derived. 

FORM OF LETTER 

(Y) 
3 n 

'7 . 
- 

( F) 
? . 
4 
F 
? 

I 

F I '  
F 
't 
8 
9 
F 

NAME OF FORM 

PHOENICIAN 

CRETAN 

THERAEAN 

ARCHAIC LATIN 

ATTIC 

CORINTHIAN 

CHALClDlAN 

IONIC 

ROMAN COLONIAL 

URBAN ROMAN 

FALISCAN 

OSCAN 

UMBRIAN 

CLASSICAL LATIN 
AND ONWARDS 

I n  some very early Latin inscriptions F was used in combination 

with h to represent the unvoiced labial spirant (English f ) ,  as in 

the word FREFEAKED "he made." The h was soon dropped, 
and the sound represented by the letter F alone. I t  was not re- 
quired in Latin to represent the bilabial semivowel ( w ) ,  for the 
Latins had taken the letter V to represent both this sound and the 

corresponding vowel ( u ) .  F has represented the unvoiced labial 
spirant ever since. 

In the Faliscan alphabet the letter had the curious form 14, and 
in Latin there was a form If corresponding to the form I1 of the 

preceding letter. Latin cursive of the 5th century A.D. employed 

a lengthened form , and the letter was generally extended be- F 
low the line in uncial writing. F. 

In Irish writing of the 7th century the form was F , and the 

Carolingian with further rounding of the top . From this de- f APPROX- 
IMATE 
DATE 

B.C 1.200 

1.100-900 

700 - 600 

700 - 500 

600 

600 

600 

403 

veloped the modern minuscule f. See also ALPHABET. 

In music, F is the name of the sixth note of the musical alpha- 
bet, otherwise the fourth note of the scale of C. I t  also gives its 

\ 

name to the bass clef. whose distinguishing sign denotes the F line. 
Further, it serves as an abbreviation for forte ( f )  and fortissimo 

PRE- 
CLASSICAL 

AN0 
CLASSICAL 

TIMES 

(8). 
In chemistry, F is the symbol for fluorine. 

/ 

For a discussion of phonetic correspondences involving the 
letter f in Indo-European languages, see GERMANIC LANGUAGES. 

(J. W. P.) 
FA, the name given in French and Italian nomenclature to the 

fourth note of the natural scale of C., z.e., F. In  the tonic-sol-fa 
system and others, employing what is called a "movable Do" or 
tonic it is given to the fourth note of any major scale. 

FABBRONI, ANGEL0 ( I  73 2-1803), Italian biographer, 
was born at Nlarradi in Tuscany on Sept. 25, 1732, and died at  
Pisa on Sept. 2 2 ,  1803. His principal work is Vitae  Italorum 
doctrilta excellentiz~m qzii ~aecu l i s  X V I I  et X V I I I  jloruerunt, 
20 v01. ( I  778-99, 1804-05). 

The last t ~ o  volumes, published posthumously. contain a life 
of the author. 

FABER, a family of German lead-pencil manufacturers. The 

business was founded in 1761 by Kaspar Faber (d. 1784) near 
Suremberg and remained in the Faber family until 1903 The 

founder's great-grandson Johann Lothar von Faber (1817-1896) 
established branches of the company in New York city, Paris, 
London and Berlin. and agencies elsewhere in Europe. Johann 

contracted for exclusive control of all graphite from the east 
Siberian mines. He also branched out into the manufacture of 

water colours and oil paints, inks, slates and slate pencils and 
drawing instruments. His factory became a model of efficiency 

for German and Austrian manufacturers. The German emperor 

gave him a patent of nobility and appointed him councilor of state. 
Eberhard Faber (1822-187y), another great-grandson of the 

founder, in 1848 went to the United States and in 1849 established 
a business in his oun  name and built the first U.S. pencil factory 
in 1861. (J.  R. LT.) 



FABER-FABIAN SOCIETY 
FABER, FREDERICK WILLIAM (1814-1863), British a t  Eeutkirch, Suabia, in 1478. He studied theology and canon 

hymn-writer and theologian, was born on June 28, 1814 a t  law at  Tiibingen and a t  Freiburg im Breisgau, and became vicar of 
Calverley, Yorkshire. Educated at Harrow and at Balliol college, Lindau and Leutkirch and shortly afterwards canon of Basel. 
Oxford, he was elected fellow of University college in 1837. I n  I j18 Hugo von Landenberg, bishop of Constance, made him 
&leanwhile he had given up Calvinistic views, and had become an one of his vicars-general, and Leo X. appointed him papal proto- 
enthusiastic follower of John Henry Newman. In 1543, he became notary. He was an advocate of reforms, in sympathy with Eras- 
rector of Elton in Huntingdonshire, but after a prolonged mental mus, and corresponded ( I  519-20) with Zwingli. While he de- 
struggle joined the Roman Catholic communion in Kov. 1845. He fended Luther against Eck, he was as little inclined t o  adopt the 
founded a religious community at Birmingham, called TVilfridians, position of Luther as of Carlstadt. His journey to Rome in the 
which was ultimately merged in the oratory of St. Philip Keri, autumn of I 521 had the result of estranging him from the views 
with Kewman as Superior. In  1849 a branch of the oratory was of the Protestant leaders. H e  published Opus  adversus nova  
established in London, first in King IVilliam street, and afterwards quaedam dogmata Lutheri  ( I  j22), appeared as a disputant against 
a t  Brompton, over which Faber presided till his death on Sept. 26, Zwingli a t  Ziirich ( I  j23), and then put forth his Mallez~s  in 
1863. I t  is mainly as a hymn-writer that Faber is remembered. haeresin Lutheranam ( I  524). In  I 526 he became court preacher 
His other works include Lives of Modern Saints (1847 s q . ) ;  T h e  to the emperor Ferdinand, and in I 527-28 was sent by him as 
Blessed Sacrament (18 j j j ; T h e  Creafor and the Creature (18 58) ; envoy to Spain and England. EIe approved the death by burning 
Growth of Holiness (18j4) ; Spiritual Conference.. (1859) ; T h e  of Balthasar Hubmeier, the Baptist, a t  Vienna on March 10, I j28. 
Foot of the Cross (8 vols., 18 j3-60) ; and Notes o n  Doctrinal In  I j~31 he was consecrated bishop of Vienna, and combined with 
Subjects,  2 vols. (1866). this (till 1538) the administration of the diocese of Neustadt. 

Spe J .  E .  Bowden, Life and Letters of Fr. Faber (2nd ed. 1888), He died at Vienna on Llay 21, I 541. His works were collected in 
and A Brief Sketch of  the Early Life of the late F. W .  Faber, D.D., by three volumes, 1537, 1539 and I j41. 
his brother the Rev. F. A. Faber (1869). See C .  E .  Kettner, Diss. de J. Fabri Vi ta Scriptisque (1737) 

FABER, FABRI or FABRY (surnamed STAPULEXSIs), Wagenmann and Egli in Herzog-Hauck's Realencyklopad~e (1898). 
JACOBUS [Jacques Lefkvre dlEtaples] (c. 145 j-1536), a FA BERG^, PETER CARL (KARL GUSTAVOVICH FA BERG^) 
pioneer of the Protestant movement in France, was born of (1846-1920), Russian goldsmith whose work, comparable to that 
humble parents a t  fitaples, Pas de Calais. He had already been or- of Benvenuti Cellini. ranks with the finest of all ages. Fabergl 
dained priest when he entered the university of Paris, where Her- was born of Huguenot descent a t  St. Petersburg in 1846 and was 
monymus of Sparta was his master in Greek. He visited Italy educated in Dresden, Italy. France and England. Inheriting his 
before 1486, for he heard the lectures of Argyropulus, who died in father's establishment in 1870. he made a bold change from the 
that year; he formed a friendship with Paulus Aemilius of Verona. exclusive design and manufacture of jewelry to  the creation of 
In 1492 he again travelled in Italy, studying in Florence, Rome and objects of fantasy. 
Venice, making himself familiar with the writings of Aristotle, The workshop soon became famous for exquisite masterpieces: 
though greatly influenced by the Platonic philosophy. Returning to flowers. figure groups. animals and the celebrated imperial Easter 
Paris, he became professor in the college of Cardinal Lemoine. eggs, which became the delight of Russian and other royalty 
Among his famous pupils were F. IV. Vatable and Farel; his con- throughout Europe and Asia. -4lexander I11 commissioned the 
nection with the latter drew him to the Calvinistic side of the first of the eggs for his tsarina in 1884. The FabergC studios in 
movement of reform. At this time he began the publication, with St. Petersburg and lloscow employed artists and skilled crafts- 
critical apparatus, of Boetius ( D e  Arithmetica),  and Aristotle's men who achieved wonders of imaginative. elfin delicacy until the 
Physzcs (1492), Etlzics (14g;), J l e taphy~ ic s  ( I  501) and Politics revolution of 1917 ended the world of FabergC. H e  died in exile 
(1506). In I jo; he settled in the Benedictine Abbey of St. Ger- in 1920. (XI.  C. Rs.)  
main des Prks, near Paris, where his former pupil, ivilliam Br i~on-  FABERT, ABRAHAM DE ( I  j9g-1660), marshal of 
net, later cardinal bishop of Rleaux, was abbot. He now began his France, was the son of ;\braham Fabert, seigneur de Moulins 
Biblical studies, the first-fruit of which was his Qz~intz~plex Psal- (d, 1638), a famous printer rendered great services, civil 
terirr?~: Galliczfnz, Roma?zzlm, Hebraicum, Vetus,  Conciliatuln and military, to Henry IV, .4t the age of 14 he entered the 
( I  509) ; the Co?zciliatz~nz was his own version. This was followed franGaises, and from 1618 was almost constantly in serv- 
by S .  Pauli Epistolae xiv.  ex c.zrlgata editione, adjecta intelligentia ice, He was a brilliant engineer, and at  the siege of stenay he 
ex  Graeco czlrrz cona?nenti~riis ( I  j~ 2), a work of great independence introduced new methods of siegecraft \vhich anticipated in a 
and judgment. His De J far in  Jfagdalena e t  tridzio Christi discep- measure the great improvements of Vauban. In 1658 Fabert 
tatio (151 7) provoked violent controversy and was condemned by was made a marshal of France, being the first commoner to attain 
the Sorbonne ( I  521). At Bri~onnet 's invitation he went in I 520 that rank, H~ died at  sedan on p&y 1660, 
to lleaux, and in l j23 published his French version of the h T e ~  See Histoire du nzarichal de Fabeyt (1697) ; p. Barre, Vie  de Fabert 
Testament. From this, in the same year, he extracted the versions (1752) ; A. Feillet, Le Prenzier ,2lavichal de France plibe'ien (1869) ; 
of the Gospels and Epistles " B  I'usnge du diockse de LIeaux." Boureily. Le dfar&chal F a b ~ r t  ( 1 ~ 8 0 ) .  
Faher was protected by Francis I .  and the princess Margaret, but FABIAN (FAUIAKCS). SAINT (d. 2j0) ,  pope and martyr, 
Francis being in captivity after the battle of Pavia (Feb. 2 5 ,  was chosen pope in Jan. 236. He was martyred during the perse- 
152j) ,  he rvas condemned and his ~vorks suppressed by commis- cution under Decius on Jan. 2 0 ,  250; and was buried in the cata- 
sion of the parliament. n:ith the other Meaux preachers he fled comb of Calixtus. He is said to have baptized the emperor Philip 
to Strasbourg, but, as soon as Francis returned, he with others, was and his son, to have improved the organization of the church in 
recalled. Faber now became tutor to one of the king's sons. H e  Rome, to have appointed officials to register the deeds of the 
issued L e  Psazrtier de Dacid ( I  j?j), and was appointed royal martyrs. and to have founded several churches in France. 
librarian at  Blois ( I  j26) ; his version of the Pentateuch appeared FABIAN SOCIETY, a socialist society founded in 1883-84 
two years later. His complete version of the Bible (1530), on by a small group in London who aimed a t  "reconstructing society 
the basis of Jerome, took the same place as his version of the Kew in accordance with the highest moral possibilities." The name is 
Testament. Margaret (now queen of Savarre) led him to take derived from the Roman general Fabius Cunctator, whose elusive 
refuge (1531) at KCrac from persecution. He is said to have been tactics in avoiding pitched battles secured his ultimate victory over 
visited ( I  j33) by Calvin on his flight from France. He died at stronger forces. The early members included George Bernard 
NCrac in I j36. Shaw. Sidney Webb, Annie Besant ( q q . v . ) .  Edward Pease and 

See C .  H. Graf, Essai sur la aie et les e'crits (1842) ; G. Bonet- Graham Wallas. Shaw and Webb. joined later by IVebb's wife 
Maury, in A. Herzog-Hauck's Realencyklopadie (1898). Beatrice, were the outstanding leaders for many years. I n  1889, 

FABER (or L E F ~ V R E ) ,  JOHANN (1478-1 j41), German the society published Fabian Essays i n  Socialism, edited by Shaw; 
theologian, styled from the title of one of his works "Alalleus and since then it has sold in large numbers. I t  was reinforced in 
Haereticorum," son of one Heigerlin, a smith ( f aber ) ,  was born 1952 by New Fabian Essays,  edited by R. H. S. Crossman. The 



Fabians preferred John Stuart Mill and Stanley Jevons to Karl 
Marx;  they put their faith in evolutionary socialism rather than 
revolution; and they considered that the utilitarian aim of the 
greatest happiness of the greatest number could be secured only 
by extensive action by the state in the economic field. They 
regarded the state, as a social machine to be captured and used 
for the promotion of social welfare, not as an instrument of class 
domination to be overthrown. At first, the Fabians attempted 
to permeate the Liberal and Conservative parties with socialist 
ideas, but later they helped to organize the separate Labour repre- 
sentation committee, which became the Labour party in 1906. 
The society is affiliated with the Labour party. 

The rules of the society state that it consists of socialists: "It 
therefore aims a t  the establishment of a society in which equality 
of opportunity will be assured and the economic power and priv- 
ileges of individuals and classes abolished through the collective 
ownership and democratic control of the economic resources of 
the community. I t  seeks to secure these ends  by^ the methods of 
political democracy." However, all publications appear under the 
names of the individual authors who are alone responsible for the 
views expressed. and the rules require that research carried out 
by the society shall be free and objective. The society has thus 
attracted the intelligentsia of the Labour movement and provided 
it with the opportunity for expression and criticism. 

The  national membership reached a peak in 1946 with 5,089 
members. Thereafter it declined sharply until 1956, but after 
that it  rose gently again. The importance of the society has al- 
ways been much greater than its size might suggest. Generally, 
nearly half the number of Labour members of parliament in the 
house of commons and a majority of the party leaders are Fabians; 
and in addition to the national society there are more than 80 
local Fabian societies. 

The  principal activities of the society consist in the furtherance 
of socialism and the education of the public on socialist lines by 
means of meetings, lectures, discussion groups, conferences and 
summer schools; carrying out research into political, economic 
and social problems; and publishing books, pamphlets and pe- 
riodicals. I n  1931, the New Fabian Research bureau was estab- 
lished as an independent body. The bureau and the society amal- 
gamated in 1938 to form a new and revitalized Fabian society. 
Since then research has formed an important part of the society's 
work, and many research pamphlets have been published. 

I n  the first 2 0  or 30 years of its existence, much of the attention 
of the society was devoted to general arguments against capital- 
ism and in favour of socialism. The tone was severely rational, 
practical and empirical. During this early period the society 
also stressed the importance of local government as a means of 
promoting collective ownership. The horizons have gradually 
widened, and Fabians have become as much interested in the 
social services as in the nationalization of industry. I n  1940, the 
colonial bureau was established and thereafter produced a con- 
tinuous stream of Fabian discussion and writing on colonial ques- 
tions. The Fabian International bureau was started in 1941, as 
an integral part of the society, to cater to the growing concern 
of Fabians with foreign policy and the great issues of war and 
peace. 

Many practical reforms can be traced in part to  the work of 
Fabians: but much of the impact of Fabianism has been through 
the grad~ial permeation of Fabian ideas among teachers, civil serv- 
anrs,  poliLicians, trade union officials and others in influential 
pcsit-ions. The work of the society tended to become more special- 
izru in dealing with such subjects as economic planning, social 
secul-it:;, consumers' councils, leasehold enfranchisement, mone- 
; z r y  policy and housing; but leaders of the society also encouraged 
it t o  deal wlth the problenis of man in society in order to discover 
hou: iar people aspire toward equality, a classless society and a 
widely dispersed power of self-government. In  approaching this 
problem, emphasis was less on doctrine than on sociological and 
psychologicai investigation. 

See also SOCIALISM ; SOCIALISM: PRINCIPLES AND OUTLOOK. 
Scu E. R. Pease, History of the Fabian Society, rev. (1925) ; G. D. H. 

Cole, T h e  Fabian Society, Pnst and Present, pamphlet, rev. (1946) and 

British Workinn Class Politics, 1832-1914 (1941). (W. A. RN.) 
FABIOLA ( ? -c. 399 A.D.), Christian noblewoman of Rome, 

credited with founding the first public hospital in western Europe, 
n-as a member of the great Fabian family. After her conversion 
to Christianity she worked closely with Jerome, like other women 
of her class who had accepted the new religion. Her immense 
wealth and energy she dedicated to the church with the intention 
of atoning for transgression against a church law in marrying a 
second time while her first husband, whom she had divorced, was 
alive. On the death of her second husband she began her career 
of charity. She not only founded the first general public hospital 
in the western part of the Roman empire, but, acting as physician 
and nurse, cared for the sick herself. According to Jerome no 
patient was so sick that she refused to nurse him. With Pam- 
machius she also founded a hospice for pilgrims at  Ostia and 
gave generously to other religious foundations throughout Italy 
and the Mediterranean islands. A woman of learning who knew 
Hebrew and Greek as well as Latin, she studied the Scriptures 
under the guidance of Jerome whom she folloxi,ed to Bethlehem. 
There at  her request, he wrote a treatise on the priesthood of 
Aaron and the priestly dress. Jerome's treatise on the 42 stop- 
ping places of the Israelites in the wilderness was also written for 
her, though she did not live to see it finished. LVhen disturbances 
in the eastern empire made a sojourn there precarious Fabiola re- 
turned to Rome and died in her native city about 399 A.D. The 
Romans, remembering the solicitude she had displayed for them, 
attended her funeral in great numbers as a mark of the venera- 
tion in which they held her. 

BIBLIOCR.~PEKY.-P~~I~~ Schaff and Henry Wace, editors, A Select 
Library of A-icene and Post-AVicene F a t h e ~ s  oj the Christian Clzzlrch, 
second series, 1'01. 6, "Jerome, Letters and Select LVorks" (1893). 
letters 64, 77, 78; M. Adelaide Kutting and Lavinia Dock, A History 
of Nzlvsing (1907) ; Wm. Smith, compiler, Dictionary oj Christian 
Biography (1880) ; T h e  Catholic Encyclopedia (1938). 

FABIUS, the name of a number of Roman soldiers and states- 
men. The Fabian gens was one of the oldest and most distin- 
guished patrician families of Rome. I t s  members claimed descent 
from Hercules and a daughter of the Arcadian Evander. From 
the earliest times it played a prominent part in Roman history, 
and was one of the two gentes exclusively charged with the man- 
agement of the most ancient festival in Rome-the Lupercalia 
(Ovid, Fasti, ii, 375). The chief family names of the Fabian gens 
or clan, in republican times, were Vibulanus, Ambustus, Maximus, 
Uuteo, Pictor, Dorso, Labeo ; with surnames Verrucosus, Rullianus, 
Gurges Aemilianus, Allobrogicus (all of the Maximus branch). 
The most important members of the family are the following:- 

I. h l a ~ c u s  FABIUS ASTBCSTUS, pontifex maximus in the year 
of the capture of Rome by the Gauls (390 B.c.) .  His three sons, 
sent as ambassadors to the Gauls when they were besieging Clus- 
ium, subsequently took part in hostilities (Livy v,  35). The Gauls 
thereupon demanded their surrender, on the ground that they had 
violated the law of nations; the Romans, by way of reply, elected 
them consular tribunes in the following year. The result was the 
march of the Gauls upon Rome, the battle of the Allia, and the 
capture of the city (Livy vi, I). 

2 .  Q. FABIVS ~UAXIMUS, surnamed Rullianus or Rullus, master 
of the horse in the second Samnite War to L. Papirius Cursor, by 
whom he was degraded for having fought the Samnites contrary 
to orders (Livy viii, 30), in spite of the fact that he gained a 
victory. In 31 j B.c., when dictator, he was defeated by the Sam- 
nites at  Lautulae (Livy ix, 23). In  310 he defeated the Etruscans 
at the Vadimonian Lake. In  29j, consul for the fifth time, he 
defeated, at the great battle of Sentinum, the combined forces of 
the Etrurians, Umbrians, Samnites and Gauls (see ROME: History, 
I1 "The Republic"). As censor (304) he limited the freedmen to 
the four city tribes. 

3. QUISTCS FABILE MAXIMUS, surnamed Cunctator ("the de- 
layer," from his cautious tactics in the war against Hannibal), 
grandson of the preceding. He served his first consulship in 
Liguria (233 B.c.), was censor (230) and consul for the second 
time (228). In 218 he was sent to Carthage to demand satisfac- 
tion for the attack on Saguntum (Livy xxi, 18). According to the 
well-known story, he held up a fold of his toga and offered the 
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Carthaginians the choice between peace and war. 'Il'hen they de- 
clared themselves indifferent, he let fall his toga with the words, 
"Then take war." After the disasters of the Trebia and Lake 
Trasimenus, Fabius was named dictator (Livy calls him pro- 
dictator, since he ~ v a s  nominated, not by the consul, but by the 
people) in 217, and began his tactics of "masterly inactivity." 
llanoeuvring among the hills, where Hannibal's cavalry was use- 
less, he cut off his supplies, harassed him incessantly and did 
everything except fight. His steady adherence to his plan caused 
dissatisfaction at Rome and in his own camp. 3linucius Rufus. 
his master of the horse, during the absence of Fabius at Rome. 
made a successful attack upon the enemy. The people then di- 
vided the command between Minucius and Fabius (Livy xxii, I j. 
24; Polybius iii, 8s) .  RIinucius was led into an ambuscade by 
Hannibal, and his army was saved only by the opportune arrival 
of Fabius. llinucius confessed his mistake and henceforth sub- 
mitted to the orders of Fabius (Livy xxiii. 32). At the end of the 
legal time of qix months Fabius resigned the dictatorship. and the 
result of the abandonment of Fabian tactics was the disaster of 
Cannae (2 I 6) .  In  21 j and 2 14 (as consul for the third and fourth 
times) he was in charge of the operations against Hannibal to- 
gether with Claudius Marcellus (Livy xxiii, 39). He laid siege to 
Capua, which had gone over to Hannibal after Cannae, and cap- 
tured the important position of Casilinum; in his fifth consulship 
(209) he retook Tarentum. vhich had been occupied by Hannibal 
for three years (Livy xxvii, I 5 ;  Polybius xiii, 4 ;  Plutarch, Fabizis). 
He died in 203. Fabius was a strenuous opponent of the new 
aggressive policy, and did all he could to prevent the invasion of 
Africa by Scipio. In his later years he became morose, and showed 
jealousy of rising young men, especially Scipio (L i f e  by Plutarch; 
Livy xx-xxx; Polybius iii, 87-106). 

4. Q. FABIUS VIBULANUS, with his brothers Caeso and Marcus, 
filled the consulship for seven years in succession (485-479 B.c.). 
In the last year there \\-as a reaction against the family, in conse- 
quence of Caeso's espousing the cause of the plebeians. Thereupon 
the Fabii emigrated from Rome under the leadership of Caeso, 
and settled on the banks of the Cremera, a feu7 miles above Rome. 
For two years they defended the city against the Veientes, until 
at last they were surprised and cut off. The only survivor of the 
gens Lvas Quintus, the son of Marcus, who apparently took no part 
in the battle. This Quintus was consul in 467, 465 and 459, and a 
member of the second decemvirate in 4 50, on the fall of which he 
went into voluntary exile (Livy ii, 42, 48-50, iii, I ,  9, 41, 58, vi, I ;  

Dion Halic. viii, 82-86, ix, 14-22; Ovid, Fasti, ii, 195). 
The Fabian name is met with as late as the 2nd century A.D. A 

complete list of the Fabii will be iound in de Vit's Onomasticon; 
see also iV .  S. du Kieu, Disputatio de Gente Fabia (18j6), containing 
an account of 5 7  members of the iamily. 

FABLE. \\'ith certain restrictions, the necessity of which will 
be shown in the course oi the article, we may accept the definition 
of "fable" which Dr. Johrison proposes in his Life of Gay: "A 
fable or apologzre seems to be, in its genuine state, a narrative in 
which beings irrational, and sometimes inanimate (arbores 10- 
qz4tr,ztur, ?Lon tanttmt ferae),  are, for the purpose of moral in- 
struction, feigned to act and speak with human interests and 
passions." The description of Jean de la Fontaine, the greatest of 
fabulists, is a poetic rendering of Johnson's definition: 

Fables in sooth are not what they appear; 
Our moralists are mice, and such small deer. 
We >awn at sermons, but we gladly turn 
To moral tales, and so amused we learn. 

The fable is distinguished from the myth ~\hich grow and is not 
made, the spontaneous and unconscious product of primitive 
fancy as it plays round some phenomenon of natural or historical 
fact. The literary myth, such as, for instance, the legend of Pan- 
dora in Hesiod or the tale of E r  in the Republic of Plato, is really 
an allegory, and differs from the fable in so far as it is self-inter- 
preting; the story and the moral are intermingled throughout. 
Between the parable and the fable there is no clear line of de- 
marcation. The soundest distinction is drawn by Neander. In  
the fable human passions and actions are attributed to beasts; in 
the parable the lower creation is employed only to illustrate the 
higher life and never transgresses the laws of its kind. There is 
an affinity between the fable and the proverb. A proverb is 

often a condensed or fossilized fable, and not a few fables are 
amplified or elaborated proverbs. 

\iTith the fable, as ure know it, the moral is indispensable. As 
La Fontaine puts it, an apologue is composed of two parts, body 
and soul. The body is the story, the soul the morality. But in the 
primitive beast-fable, which is the direct progenitor of the Aesop- 
ian fable, the story is told simply for its own sake, and is as 
innocent of any moral as the fairy tales of "Little Red Riding- 
Hood" and "Jack and the Beanstalk." Thus, in a legend of the 
Flathead Indians, the Little 'IVolf found in cloud-land his grand- 
sires the Spiders with their grizzled hair and long crooked tails, 
and they spun balls of thread to let him down to ear th;  when he 
came down and found his wife, the Speckled Duck, whom the Old 
JVolf had taken from him, she fled in confusion, and this is why 
she lives and dives alone to this very day. Such animal myths 
are as common in the new world as in the old, and abound from 
Finland and Kamchatka to the Hottentots and Australasians. 

From these beast-fables of savages must be derived, through 
some common store of primitive moralizing, the fables of Greece 
and India. I n  the form in which we have them the Greek fables 
are the older: there is a fable of true type in Hesiod. I n  the latter 
part of the 5th century B.C. they became connected with the name 
of Aesop (q.v.). The first collection we hear of was made about 
300 B.C. These Greek fables are best represented by  the verse 
collection of Babrius ( q . ~ . )  made about A D.  200 .  An inferior 
version is found in the Latin of Phaedrus (early part of the 1st 
century). Phaedrus and a third ancient fabulist Avianus (4th 
century) were textbooks in medieval schools and were constantly 
imitated and expanded. The oldest Indian collection, the Pancha- 
tantra, goes back to Buddhist sources of the 4th century or  earlier. 
The Httopadesa is a medieval form of the same work, the fables 
being strung together on a thread of narrative. As Kalilah and 
Dimnah or Fables oJ Bidpni (Pi lpay)  the Indian fables passed 
through Old Persian and Arabic into Latin, and joined the stream 
flouing from the Latin fabulists. thus fertilizing the rising vernac- 
ular literatures with a variety of moti f s  which could be used either 
for entertainment or edification. One of the most successful 
medieval collections is that of Odo of Cheriton. a Kentish preacher 
of the 12th century, who published separately the fables he had 
used in his sermons. 

Modern  Literature.-As the supremacy of Latin declined, the 
fable took a new life in the modern languages. Not  only were 
there numerous adaptations of Aesop, known as Ysopets, but 
Marie de France in the 13th century composed many original 
fables, some rivalling La Fontaine's in simplicity and graceful- 
ness. Later, also, fables were not wanting, though not  numerous, 
in the English tongue. Geoffrey Chaucer has given us one, in his 
Nonne Preestes Tale, which is an expansion of the fable D o n  Coc 
et d o n  lt'erpil of Marie de France; another is Lydgate's tale of 
The Churl and the Bird. 

Several of Odo's Jales, like Chaucer's story, can be ultimately 
traced to the History of Reynard the Fox. This great beast-epic 
is known to us in three forms, Latin, French and German, each 
with independent episodes, but all woven upon a common basis, 
and it probably took shape in Picardy in the 10th or  11th cen- 
tury. The Latin form is probably the earliest, and next the Ger- 
man versions. The French poem of more than 30,000 lines, the 
R o m a n  d u  Re'nard, belongs probably to the 13th century. I n  
1498 appeared R e y n k e  de  Voss,  almost a literal version in Low 
Saxon of the older Flemish poem, Reinaert de  Vos .  Hence the 
well-known version of Goethe into modern German hexameters 
was taken. We have here no short and unconnected stories. Mate- 
rials, partly borrowed from older apologues, but in a much greater 
proportion new, are worked up  into one long and systematic tale. 
The moral, so prominent in the fable proper, shrinks so far into 
the background that the epic might be considered a work of pure 
fiction, an animal romance recounting a contest maintained suc- 
cessfully, by selfish craft and audacity, against enemies of all 
sorts, in a half-barbarous and ill-organized society. 

France alone in modern times has attained any pre-eminence in 
the fable, and this distinction is almost entirely owing to one 
author. Marie de France in the 13th century, Gilles Corrozet, 
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Guillaume Haudent and Guillaume Gueroult in the 16th, are  now 
studied mainly as the precursors of La Fontaine, from whom he 
may have borrowed a stray hint or the outline of a story. The 
unique character of his work has given a new word to the French 
language: other writers of fables are called fabulistes, La Fontaine 
is named le fablier. H e  is a true poet; his verse is exquisitely 
modulated; his love of nature often reminds us of Virgil, as do his 
tenderness and pathos (see,  for  instance, "The Two Pigeons and 
Death and the it'oodcutter"). H e  is full of sly fun and delicate 
humour; like Horace he satirizes without wounding, and "plays 
around the heart." Lastly, he is a keen observer of men. The 
nhole society of the 17th century, its greatness and its foibles, its 
luxury and its squalor, from L e  grand monarque to  the poor 
manant ,  from his majesty the lion to the courtier of an ape, is 
painted to the life. To  borrow his own phrase, La Fontaine's 
fables are "une ample comCdie & cent actes divers." Rousseau did 
his best to discredit the Fables as immoral and corruptors of 
youth, but in spite of  mile they are studied in every French 
school and are more familiar to most Frenchmen than their brev- 
iary. Among the French successors of La Fontaine the most dis- 
tinguished is Jean Pierre de Florian: among foreigners who have 
worked in his vein are the Spaniard Tomas de Yriarte, the Rus- 
sian Ivan Andreevich Krylov, and the Italian Pignotti. John Gay's 
Fif ty -one  Fables in Verse (1727) has much of the charm of La 
Fontaine. John Dryden's Fables (1699) are adaptations of Chau- 
cer's and Boccaccio's tales and Ovid's Metamorphoses and are 
fables only in name. 

The fables of Gotthold Lessing represent the reaction against 
the French school of fabulists. "With La Fontaine himself," says 
Lessing, "I have no quarrel, but against the imitators of La Fon- 
taine I enter my protest." His attention was first called to the 
fable by Christian Gellert's popular work published in 1 7 4 6  
Gellert's fables were closely modelled af ter  La Fontaine's, and 
were a vehicle for lively railings against women, and hits a t  con- 
temporary follies. Lessing's early essays were in the same style, 
but his subsequent study of the history and theory of the fable 
led him to discard his former model as a perversion of later times, 
and the "Fabeln," published in 59, are the outcome of his riper 
views. Lessing's fables, like all that he wrote, display his vigorous 
common sense, but he has little of La Fontaine's sly humour and 
lightness of touch. On the other hand, he has the rare power of 
looking at  both sides of a moral problem; he holds a brief for 
the stupid and the feeble, the ass and the lamb; and in spite of 
his formal protest against poetical ornament, there is in not a few 
of his fables a vein of true poetry, as in the Sheep (ii, 13) and 
Jupiter and the Sheep (ii, 18). But the monograph which intro- 
duced the Fabeln is of more importance than the fables them- 
selves. According to Lessing the ideal fable is that of Aesop. All 
the elaborations and refinements of later authors, from Phaedrus 
to La Fontaine, are perversions of this original. The fable is 
essentially a moral precept illustrated by a single example, and it 
is the lesson thus enforced which gives to  the fable its unity and 
makes it a work of art. 

BIBLIOGRAPHY -A. A. Macdonell, Sanskrit Literature (1900) with 
the literature there quoted; Babrzus, ed. W. C .  Rutheriord, with 
excursus on Greek fables (1883) ; L. Hervieux, Les Fabulzstes latzns 
d'Auguste ci la fin du  nzoyen iige (1884) ; Jakob Grimm, Reinlznrt 
Fuchs (1834) ; Sudre, Les Sources du roman du Rknard (1893) w~th 
G. Paris's review (Ak'lle'langes, 1902)  ; H. A. Taine, Essai sur les fables 
de La Fontaine (1853) ; Saint-Marc G~rardin, La Fontaine et les fabu- 
listes (1867) ; Krylov's Fables, Eng. trans. by B. Pares (1921) ; Biog- 
raphy of John Gay, ed. W .  H .  K. Wright (1923). 

FABLIAU. The entertaining tales in eight-syllable rhymed 
verse which form a marked section of French mediaeval literature 
are called fabliaux, the word being derived by M. LittrC from 
fablel, a diminutive of fable. I t  is a mistake to suppose, as is fre- 
quently done, that every legend of the middle ages is a fabliau. In 
a poem of the 12th century a clear distinction is drawn between 
songs of chivalry, mar or love, and fabliaux, ~ h i c h  are recitals of 
laughter. A fabliau always related an event; i t  was usually brief, 
containing not more than 400 lines; it  was neither sentimental. re- 
ligious nor supernatural, but comic and gay. About 150 fabliaux 
have come down to us more or less intact; a vast number have 
doubtless disappeared. As early as the 8th century fabliaux must 

have existed, since the faithful are forbidden to &ke pleasure in 
these fabulas inanes by the Paenitentiale of Egbert. But the earli- 
est surviving fabliau is that of Richeut,  which dates from 1159. 
This is a rough and powerful study of the coarse life of the day, 
with little plot, but engaged with a realistic picture of manners. 
Such poems, but of a more strictly narrative nature, continued to 
be produced, mainly in the north and northeast of France, until 
the middle of the 14th century. I t  does not seem probable that 
any ancient or exotic influences were brought to bear upon the 
French jongleurs, who simply invented or adapted stories of that 
universal kind which springs unsown from every untilled field of 
human society. More remarkable than the narratives themselves 
is the spirit in which they are told. This is full of the national 
humour and the national irony, the true esprit gaulois. A very 
large section of these popular poems deals satirically with the 
pretensions of the clergy. There are also tales whose purpose is 
rather voluptuous than witty, and whose aim is to excuse liber- 
tinage and render marriage ridiculous. Among these are promi- 
nent Court Mantel  and L e  Di t  de  Berenger. Yet another class re- 
peated, with a strain of irony or oddity, such familiar classical 
stories as those of Narcissus, and Pyramus and Thisbe. 

The object of the writers was the immediate amusement of 
their audience; by reference to  familiar things, they hoped to 
arouse a quick and genuine merriment. Hence in the fabliaux 
we get closer than elsewhere to the living diction of mediaeval 
France. Such scholars as Gaston Paris and Paul Meyer have 
praised, in the general laxity of style and garrulity of the middle 
ages, the terseness of the jongleurs; in the period of false orna. 
ment, their fidelity to nature; in a time of general vagueness, the 
sharp and picturesque outlines of their art. One feature of the 
fabliaux, however, cannot be praised and yet must not be over. 
looked. In no other section of the world's literature is the scorn 
and hatred of women so prominent. It is difficult to account for 
the antifeminine rage which pervades the fabliaux, and takes 
hideous shapes in such examples as Le V d e t  aux  deux  femmes,  
Le  Pe*clteur de Pont-sur-Seine and Chicheface et Bigorne. Prob- 
ably this was a violent reaction against the extravagant cult of 
woman as expressed in the contemporary lais as well as in the 
legends of saints. We must remember, too, that those who listened 
were not nobles or clerks, they were the common people. The 
fabliaux were fabcllae ignobilium, little stories told to amuse 
persons of low degree, who were irritated by the moral preten- 
sions of their superiors. 

The names of about 2 0  of the authors of fabliaux have been 
preserved, although in most cases nothing is known of their 
personal history. The most famous is the man uhose name, or 
more probably pseudonym, was Rutebeuf. H e  wrote FrBre Denyse 
and Le Sacristain, while to him is attributed the Dit  d'ilristote, 
in the course of which Aristotle gives good advice to Alexander. 
Fabliaux, however, form but a small part of the work of Rute- 
beuf, who a a s  a satirical poet of wide accomplishment and varied 
energy. Henri d'Andeli was an ecclesiastic, attached, it is sup- 
posed, to the cathedral of Rouen. Jean de CondC, who flourished 
in the court of Hainaut from 1310 to 1340, and who is the latest 
of the genuine writers of fabliaux, lived in comfort and security, 
but most of the professional jongleurs seem to have spent their 
years in a Bohemian existence, wandering among the clergy and 
the merchant class, alternately begging for money and food and 
reciting their mocking verses. 

BIBLIOGR.~PHY.-T~~ principal authorities for the fabliaux are 
Anatole de Montaiglon and Gaston Raynaud, who published the 
text, in 6 vols, between 1872 and 1890. This edition supplemented the 
labours of M@on (1808-23) and Jubinal (1839-42). The works of 
Henri d'Andeli were edited by A. Heron in 1880, and those of 
Rutebeuf by Lion Clkdat in 1891. See also the editions of separate 
fabliaux by Gaston Paris, Paul Meyer, C. D. Ebeling, August Schbler 
and other modern scholars. Joseph Bedier's Les Fabltaux (1925) is a 
useful summary of critical opinion on the entire subject. 

FABRE, FERDINAND (182 7-18~8), French novelist who 
may be said to have founded the French regional novel with his 
studies of country life that seem to spring from the very soil 
of the CPvennes. was born at BCdarieux, Hitrault, June 9, 1827. 
Brought up by his uncle, a country cure, he was sent to the semi- 
nary of Saint-Pons but, having no vocation, he began to write 



'ABRICIUS 
poems and went to Paris, where his Feuilles de lierre (1853) at- 
tracted attention. Illness sent him back to the country, mhere 
he m o t e  Les Coz~rbczon (1862), describing the life of a country 
priest in the Cevennes. Of a score of similar novels-including 
Juiierz Sa-iig?zac and Jfd l le  de Jfnlnvislle (1563) ; L e  C i z e v ~ i c ~  and 
Sc&nes de In vie rz~s t iqz~e  (1868) ; Bar~zabe' (1874) ; Mo?t oncle 
Cdlestin (1881); and Lzlcijer (1884)-the masterpiece is L'Abbd 
Tigrane (1873). which tells the story of an ambitious priest. who 
intrigues his way to a cardinalate, with such dispassionate realism 
that it mas attacked both by the church and by anticlericals. Fabre 
was appointed keeper of the Bibliothkque Mazarine in 1883 and 
died in Paris. Feb. 11, 1898. (R. DL.) 

FABRE, JEAN HENRI (1823-191 5). French entomologist 
rvho performed early research into animal behaviour, was born at  
St. Lkons in Aveyron on Dec. 21, 1823. He taught succe~sively at  
Carpentras, at the college of Ajaccio. Corsica, and in 1552 at the 
lyce'e of Avignon. Meanwhile he had taken his doctor's degree in 
Paris, devoting himself to the study of the life history, habits 
and instincts of insects, his sole occupation after his retirement 
to Serignan in 1871. 

All his TT-ork was based on direct observation. Although the 
m y s  of all insects interested him, his attention &-as given chiefly 
to the Hymenoptera, Coleoptera and Orthoptera, as well as to 
spiders. Of the first: the wasps: with their skill in stinging their 
prey in the region of the nervous ganglia so as to paralyze it and 
preserve it living as food for their young, seemed to Fabre to show 
an intelligence irreconcilable with the theory of fixed habits. Other 
researches led him to oppose the theory of evolution. His observa- 
tions and deductions concerning the relation between the animal 
and the human mind, and between entomology and agriculture, are 
detailed in dnnales des sciences nat~l?-elles (18j j-58) and in the 
10 volumes of Soz~venirs enton~ologiqz~es (1879-1907; Eng. trans. 
by De bfattos. 1912 et seq . ) .  which Tvas croxned by the Institute 
of France. He was a member of many academies and scientific 
societies. 

Fabre died at  SCrignan. Provence, on Oct. 11, 1915 
See also BEE and IXSECTS. 
See .4. Fabre, Jeafz-Henri Fabre (Eng. trans., 1921) ; C. V. Lepros, 

Fabre, Poet oj Science (Eng. trans., 1913) ; and P. F. Bicknell, The 
Hurtlan Side of Fa,hlv (1923). 

FABRE D'EGLANTINE, PHILIPPE FRANCOIS 
NAZAIRE ( I  7 50-1 794). French dramatist and a prominent 
figure in the Revolution, mas born at Carcassonne in July I7 50, 
the son of a draper. H e  added to his surname Fabre the appella- 
tion "d '~glant ine,"  claiming without justification that he had won 
a golden eglantine in a literary competition organized by the acad- 
emy of floral games at  Toulouse. After publishing a poem, 
L ' ~ t z l d e  de la nature (1783), dedicated to Buffon, he wrote a large 
number of comedies, the most celebrated being Le Phililzte de 
Molikre ( I  7go), a self-styled sequel to ;Iloliiire's LC Ll.lisantlzrope, 
showing Philinte as a politically dangerous aristocrat and Alceste 
as a virtuous republican. Fabre's best-kno~vn work is the famous 
song, "11 pleut, il pleut, berg6re." He !\-as an energetic revolu- 
tionary, a close associate of Danton and Camille Desmoulins, a 
deputy in the Sational Convention and a rnelnber of the committee 
of public safety. He voted for the execution of Louis XVI, sup- 
porting his opinion with quotations from Rousseau. In  spite of his 
meagre astronomical competence, he was rapportezlr of the com- 
mittee which drew up the republican calendar and was personally 
responsible for some of the nomenclature. Arrested on a charge 
of forgery in connection with the Compagnie des Indes, he was sen- 
tenced to death and guillotined on April 6, 1791 Opinion about his 
innocence has remained divided) but modern judgment denies it. 

BIBLIOGRAPHY.-His Oeuvres Idrarnatiqwesl choisies mere edited b y  
C. Xodier and P. Lepeintre (1824). His O ~ I L V Y E S  politiqzies were edited 
by C. \-ellay (1914). See also C. Lenient, La Cot~zddie en France au 
x V I I I e  si&cle (1888) ; H .  d'.ilmkras, Fabre d'Eglatztine (1905) ; -4. 
Mathiez, 1,'n Procds de corruption sous la Tevreur. L'ADaire de la 
Conzpagnie des Indes (1920) ; J .  M. Thon~pson, Leaders oj the French 
Revolutio~i (1929) ; L.  Jacob, Fabre d'Eglalztine (1946). (RT. S.) 

FABRIANO, GENTILE DA: see GENTILE DA FABRIANO. 
FABRIANO, a town and episcopal see of the bfarche, Italy, 

province of Ancona, from which it  is 44 mi. S.W. by rail, 1,066 

it .  above sea IeveI. Pop. (19 51) I 2.409. I t  has been noted from 
1 2  76 for its paper mills. A number of the churches, several of 
which are of the 13th century, contain works by Allegretto Nuzi 
(1308-8 j j  and other local masters. His pupil Gentile da Fabriano 
(1370-1427) was a painter of greater skill. 

The medieval Palazzo del Podesti (13th century) is picturesque, 
and there are other interesting buildings. The municipal picture 
gallery also contains an interesting collection of pictures. The 
Archivio Comunale contains documents on ~ a t e r m a r k e d  paper of 
local manufacture going back to 1293-94. Cement, pottery and 
vats are also made. A branch railway leads from Fabriano to 
Lrbino ( q . ~ . ) ,  

FABRICIUS, GAIUS LUSCINUS (i.e., "the one-eyed") , 
Roman general, mas the first member of the Fabrician gens who 
settled in Rome. He migrated to Rome from Aletrium (Livy ix, 
43). In  28 j he was one of the ambassadors sent to  the Tarentines 
to dissuade them from making \Tar on the Romans. In  282 B.C. 

(when consul) he defeated the Bruttians and Lucanians, who had 
besieged Thurii (Livy. Epit .  12). After the defeat of the Romans 
by Pyrrhus at  Heraclea in 280. Fabricius was sent to treat for the 
ransom and exchange of the prisoners. A11 attempts to bribe him 
were unsuccessful, and Pyrrhus is said to have been so impressed 
that he released the prisoners without ransom (Plutarch, Pyrrlzus, 
18). 

I n  278 Fabricius was elected consul for the second time and 
was successful in negotiating terms of peace with Pyrrhus. 
Fabricius aftenyard gained a series of victories over the Sam- 
nites, the Lucanians and the Bruttians, and on his return to 
Rome received a triumph. He died poor, and provision had to 
be made for his daughter out of the funds of the state (Val. Max.  
iv: 4. 10). 

FABRICIUS, JOHANN ALBERT (1668-1 736). German 
classical scholar and bibliographer, Tvas born a t  Leipzig. His 
father. Tl'erner Fabricius, director of music in the church of St.  
Paul at Leipzig. was the author of several works, the most impor- 
tant being Deliciae Harn~o~zicae  (16j6). Johann AIbert studied 
under J. G. Herrichen and afterward at  Quedlinburg under Sam- 
uel Schmid. At Leipzig he published anonymously (1688) his 
first work. Scriptorzlwt recentiorzl?n decas, an attack on ten writers 
of the day. His Decas Decadf~nz ,  sive plagiariorzr-ilz et p s e f ~ d o -  
?zymorztwz centz~ria (1689) is the only one of his works to which 
he signs the name Faber. 

In  1693 Fabricius settled at  Hamburg as librarian to J. F. Mayer. 
In  1696 he accompanied his patron to Sweden; and in 1699 suc- 
ceeded Vincent Placcius in the chair of rhetoric and ethics, a 
post which he held till his death. 

Fabricius is credited with 128 books. but very many of them 
were on157 books which he had edited. One of the most famed and 
laborious of these is the Bibliotlzcca L a f i ~ t a  (1697, republished in 
an improved and amended form by J. A. Ernesti, 1773). The 
divisions of the compilation are, first, the writers to the age of 
Tiberius; second, thence to that of the Antonines; and third, to the 
decay of the language; a fourth gives fragments from old authors 
and chapters on early Christian literature. A supplementary work 
was Bibliotizecu Latina mediae et in f in~ae  Aetatis  (1734-36; sup- 
plementary ~rolume by C. Schottgen, I 746. edited by Lfansi, I 7 54). 
His chef d'oezlvre, ho\vever. is the Bibliotlzeca Graeca (17oj- 
28, revised and continued by G. C. Harles, I 790-181 z ) ,  a work 
which has justly been denominated nzaxinzzus antiquae eruditionis 
fl.lesazirzls. Its divisions are marked off by Homer, Plato, Christ, 
Constantine, and the capture of Constantinople (14j3) ,  while a 
sixth section is devoted to canon law, jurisprudence and medicine. 

Of his remaining works TTe may inention Bibliotheca Antiquaria,  
an account of the writers \T-hose works illustrated Hebrew, Greek, 
Roman and Christian antiquities ( I  7 13) ; Centifoliuvz. Lutl ter-  
a?zum, a Lutheran bibliography (1728); Biblintheca Ecclrsiastica 
( I  718). His Codex Apocrypizzrs ( I  703) is still considered indis- 
pensable as an authority on apocryphal Christian literature. 

The details of the life of Fabricius are to be found in De Vita e t  
Scriptis J ,  A .  Fabricii Commenta~i i~s  (1737),  by  his son-in-law, H. S. 
Reimarus, the well-known editor of Dio Cassius; see also C. F .  Bahr 
in Ersch Bnd Gruber's Allgewzeine Encyklopadie, and J .  E .  Sandys, 
Hist. Class Schol., iii (1908). 



FABRICIUS, JOHANN CHRISTIAN ( I  74 j-1808 ) . 
Danish entolnologist and economist. ~vhose scientific reputation 
rested upon the system of classification which he founded upon 
the structure of the organs of the mouth instead of the wings. He 
x i s  born a t  Tondern, Jan. 7. 1745.. H e  studied a t  Altona and 
Copenhagen and a t  Uppsala under Llnnaeus. I n  1769 he lectured 
on political economy and in 1775 was appointed professor of 
natural  history, economy and finance a t  Kiel. 

Fabricius died March 3. 1808. I t  is as an entonlologist that his 
memory survives. 

FABRICIUS AB AQUAPENDENTE,HIERONYMUS 
( G E R O N I ~ Z O  or GIROLA~IO FABRIZIO or F.ABRICIJ ( I  j 3  7-1 619). 
I talian anatomist and embryologist. one of the founders of modern 
embryology, studied a t  Padua. where he succeeded his master. 
Gabriel Fallopius, as teacher of anatomy and surgery, on the lat- 
ter 's  death in I j62. Fabricius' studies of the effect of ligatures 
and the valves in the veins influenced the discoveries of his falnous 
pupil. il'illiam Harvey. Fabricius was greatest as a teacher; he 
failed to follolv his own discoveries to their logical conclusion. 
H e  died a t  Padua on May 21.  1619. 

Fabricius' collected works were published a t  Leipzig in 1687 
as Opera ~ ? ) t ? ~ i ( i  A?~t~tovz ica  et Pizysiologica, but the Leyden edition, 
published by Xlbinus in 1738, is more complete. 

FABRITIUS, CAREL (1624?-1654). Dutch painter whose 
few surviving works reveal an  artist of great polver. The  date and 
place of his birth are unknov-n. From a description of Delft dated 
1667. stating that he was killed in an explosion a t  Delft  on Oct. I 2 ,  

1654. a t  about 30 years of age. it is inferred that he was born 
about  1624. H e  was a pupil of Rembrandt and appears as a 
serious and cultivated artist in the conversation on a r t  of Rem- 
brandt 's  pupils as reported by S. D. van Hoogstraten. I n  16 jo he 
married Agathe van Pruyssen, a widow in Delft ,  and in 16j2 he 
entered the painters' guild in that city. 

H e  was a master of the first rank. an  independent spirit who did 
no t  lose his own individuality while studying under the great 
Rembrandt .  H e  seems to have first established a reputation in 
painting mural decorations with views of architecture in perspec- 
tive. But of these works nothing remains. 

T h e  earliest extant work is the hali-length portrait of Abraham 
de Not t e  in the Rijks museum a t  Amsterdam. Dated 1640. it is 
the  work of a mature artist. A portrait of a man in the museum a t  
Rot terdam \\.as attributed to Rembrandt until the signature of 
Fabrit ius was discovered. The National gallery. London, has a 
splendid hali-length portrait of a soldier. I n  the same collection 
is the  picture of "-4 blusical Instrument Dealer JVith a View of 
Delft." The museum a t  Schwerin contains "The Sentinel," dated 
1 6 j 4 ,  and the Ferdinandeuin a t  lnnsbruck the picture of "Tobias 
and  His  JVife." I n  the ~ l a u r i t s h u i s  a t  The Hague is the famous 
"Goldfinch." signed and dated 16 54. I n  distinction to Rembrandt. 
whose figures emerge modeled by the action of light from a dark 
background, the figures of Fabritius are silhouetted against a light 
background. a scheme which \\-as adopted and developed by 
Fabritius' pupil. Jan van Delft  Vermeer. 

FABRIZI, NICOLA (1803-188j), Italian patriot. was born 
a t  l l o d e n a  on .April 4 ,  1 8 0 4  H e  took part in the hlodena insur- 
rection of 1831, and attempted to succour Ancona, but  was ar- 
rested a t  sea and taken to Toulon, whence he proceeded to 
&larseilles. Afterward he organized with Alazzini the ill-fated 
Savoy expedition. Taking refuge in Spain, he fought against the 
Carlists, and was decorated for valour on the battlefield (July IS, 
1837) At the end of the Carlist war he established a centre of 
conspiracy a t  Malta,  endeavoured to dissuade hlazzini from the 
Bandiera enterprise, but aided Crispi in organizing the Sicilian 
revolution of 1848. H e  took part in the defense of Venice and of 
San I'ancrazio. Upon the fall of Rome he returned to Malta, 
accurnulating arms and stores, which he conveyed to Sicily. after 
having, in 1859. worked n i t h  Crispi to prepare the Sicilian revolu- 
tion of 1860. LVhile Garibaldi was sailing from Genoa toward 
hlarsala.  Fabrizi landed a t  Pizzolo, and after severe fighting 
joined Garibaldi a t  Palermo. Under the Garibaldian dictatorship 
he  was appointed governor of hlessina and minister of war. Ke- 
turning to Malta a i ter  the Neapolitan plebiscite, \vhich he had 

vainly endeavoured to postpone, he was recalled to aid Cialdini 
in suppressing brigandage. \Vhile on his way to Sicily in 1862, to 
induce Garibaldi to give up  the Aspromonte enterprise, he was 
arrested at  Saples by Lamarmora. During the n-ar of 1866 he 
became Garibaldi's chief of staif. and in 1867 fought a t  Alentana. 
In  parliament he endeavoured to promote agreement between the 
chiefs of the left. and from 1878 onward \vorked to secure the 
return of Crispi to polver. but died on March 31. 188 j. two years 
before the realization of his object. His life was characterized by 
ardent patriotism and unimpeachable integrity. (H, \V, S . )  

FABYAN, ROBERT (d .  I j13  J.  English chronicler, be- 
longed to an Essex faniily, members of which had been connected 
with trade in London. H e  married Elizabeth Pake, by whom he 
had a large faniily. H e  \\-as a member of the Drapers' company, 
and served as sheriff in 1493-93. I n  1496 he was 6ne of those 
appointed to make representations to the king on the nelv im- 
positions on English cloth in Flanders. S e x t  year he was one 
of the aldermen employed in keeping watch a t  the tinie of the 
Cornish rebellion. H e  resigned his aldermanry in 1502. and spent 
his latter years on his estate in Essex. H e  died on Feb. 28, I j13. 

Fabyan's Chronicle was first published by Richard Pynson in 
1516 as Tile Sew:  Cl~ronicles o j  Engla?zd and o j  Frunce. I n  this 
edition it ends with the reign of Richard 111, and this probably 
represents the work as Fabyan leit  i t ,  though with the omission 
of an autobiographical note and some religious verses. which are 
first found in the second edition, printed by John Rastell in I j33 
with continuations down to 1 5 0 9  X third edition appeared in 
1512. and a fourth in I j j g  with additions to that year. The only 
modern edition is that of Sir Henry Ellis. 181 I .  There is evidence 
that Fabyan had continued his Chronicle to 1511, but no trace of 
the ma~iuscript can be found. 

Fabyan's orvn merits are little more than those of an  industrious 
conipiler. who strung together the accounts of his different author- 
ities ~vithout any critical capacity. Xevertheless he deserves the 
praise xhich he has received as a11 early worker, and for having 
made public information which through Hall and Holinshed has 
become the common property of later historians, and has only re- 
cently been o t h e r ~ i s e  accessible. John Bale alleges that the first 
edition was burned by order of Cardinal \Volsey because it re- 
flected on the ~vealth of the clergy; this prohably refers to his 
version of the 1,ollards bill of 1410, which Fabyan extracted from 
one of the London Chronicles. 

FACCIOLATI, JACOPO (1682-1;6gj. ltalian philologist. 
was born a t  Torriglia, near Padua, on Jan. 4. 1682. As professor 
of logic and regent of the schools, Facciolati was for 4; years the 
outstanding teacher of the seminary of Padua. H e  died a t  Padua 
on August 26. 1769. 

His magnum opus is the Totius Lutinitutis Lexicon (4  vol., 
1771: rev. ed. by D e  Vit. 18j8-8;). I n  the compilation of this 
I\-ork the chief burden seems to have been borne by Facciolati's 
pupil Egidio Forcellini. I t  has been said that the whole body of 
Latinity. if it were to perish, might be restored from this lexicon. 
I n  1808 a volume containing nine of Facciolati's Epistles was 
issued a t  Padua. 

FACE, a term anatomically denoting the front part  of the 
head, which, in the higher animals x i t h  backbones (vertebrates), 
houses the sense organs o i  vision and smell as well as the mouth 
and jaws. 

During evolution from prehuman, apelike forms to modern man 
(Homo sapiens). the iace became smaller in relation to the over-all 
size of the head. While brain and brain case (cranium) nearly 
doubled in volume, the jaws became shorter and the teeth simpler 
in form and smaller in size. I n  consequence the face receded be- 
neath the forehead. Thus modern man exhibits an  essentially 
vertical profile, in marked contrast to the protruding snout or facial 
muzzle of the gorilla, the chimpanzee and. to a lesser extent, such 
extinct forms of early man as Java and Peking man. The reces- 
sion of the tooth-bearing portion of the jaws beneath the forehead 
left two distinctively human features: a prominent. projecting 
nose and a clearly defined chin. 

The reduction in size of the face is usually attributed to the 
development of intelligence, which made possible the making and 



FACILITATION-FACSIMILE TRANSMISSION 
use of tools and xveapons that, in turn. eliminated any advantage 
from the possession of large, tusklike teeth; and also to the ac- 
quiring of erect posture. which favoured forms ~ ~ i t h  smaller, less 
protruding faces, since in these forms the head is more easily 
balanced on the vertical spine. 

The facial features characteristic of the major physical group- 
ings of mankind (Caucasoid, Mongoloid: Segroid) resulted from 
the same evolutionary processes responsible for creating racial 
differences generally within the species. 

Typically. the Caucasoid face is long. with width ranging from 
narrory to medium broad; the nose is prominent. the bridge high; 
the lips are thin; facial hair in the male is abundant; and the 
contour of the profile ranges from straight to convex. The Mon- 
goloid face tends to be moderately long and very broad, with 
prominent cheekbones and a wide jaw; the nose is moderately 
 vide, the bridge low; the inner corner of the eye is covered by a 
skin fold (epicanthus); facial hair is sparse; the contour of the 
prohle tends to be flat and straight. The Segroid face tends to 
be short and narrow; the nose broad, the bridge low; the lips are 
thick; facial hair is sparse; and the jaws protrude, creating a 
for\\-ard-slanting profile. 

Facial traits are not exclusive to any one grouping; for example, 
some Caucasians have wider noses than some Negroes. In  evolu- 
tionary advancement, each major grouping possesses "primitive" 
as well as "advanced" traits. Thus the protruding jaws of the 
Kegro are a "primitive" trait, the thick everted lips an "advanced" 
trait. 

In  individual development, face and brain case follow difierent 
patterns of growth. The brain and brain case attain 90% of adult 
size by the age of six years, while the face grows more slowly in 
concurrence with the enlargement of the nasal passages and the 
eruption of both sets of teeth. Viewed in profile. the face at birth 
is less than one-fifth the size of the brain case; by adulthood it has 
increased to nearly one-half. Facial dimensions increase most in 
depth. next in height (length) and least in ~ ~ i d t h .  The more sturdy 
appearance of the male face, as compared xith the delicate features 
of the female face, is produced by the greater development of 
facial musculature and the enlargement of the facial sinuses in 
adolescence. 

X research technique widely adopted after 1931, consisting of 
the use of serial X-ray pictures of the living subject, permits a 
more exact investigation of facial growth changes than was pos- 
sible with caliper measurements. With this technique, measure- 
ments of different facial dimensions can be taken directly from 
the X-ray film and compared at  several stages of development. 
Data bearing on facial growth in man have been gathered also 
through investigations of bone growth in animals. In  such studies 
normal growth may be interfered with surgically, or dyes may be 
injected to stain the living bone to show areas and extent of growth. 
See also PHYSIOGXOMY; SKULL; RACES OF MAXKIKD. 

(U. J. BR.) 
FACILITATION, a term used in neurology to designate the 

favourable influence exerted over a conduction path by the passage 
of an impulse having an identical end effect with the impulse 
favoured. This facilitation of one nerve impulse by another may 
be successive or simultaneous. Activation of any reflex path 
leaves that path in a more favourable "set" for subsequent repeti- 
tions of the same response. Subliminal stimuli, simultaneously 
applied, may facilitate one another sufficiently to produce an overt 
response if these impulses are allied in a final common path. 
Facilitation probably occurs a t  the synapse. The facilitating 
influence exercised by one impulse on another is generally known 
as bahnung. 

See C .  S .  Sherrington, In tegrat ive  Act ion  of t h e  S e r v o u s  Sy s t em .  

FACSIMILE TRANSMISSION, the electrical transmis- 
sion of pictures, maps and other printed matter. dates from the 
work of Alexander Bain, who outlined the principles in a British 
patent in 1843. Arthur Korn in  Germany and Edouard Belin in 
France were outstanding European contributors, while in the 
Cnited States major advances were made by Maurice Xrtzt. Austin 
G. Cooley, John V. L. Hogan, Pierre Mertz, Raleigh J. \Vise, 
Charles J. Young and many others. 

Many different equipment designs have been proposed, but prac- 
tically all are based on the scanning of the original copy, one ele- 
mental area at  a time, and representing the shade or tone of each 
area by a specified amount of electric current; this current then is 
used at the receiver to reproduce an image of the elemental area 
in the proper relative position and the correct shade of gray. The 
original is scanned by optical means, but recording may be ac- 
complished by exposure of light-sensitive film, by electrothern~al 
methods, by electrolytic action or through the use of carbon paper. 

Fig. I is a block diagram of a telephotograph system typical of 
those used for transmission of news photographs. The original 
photograph is placed on the sending picture drum and unexposed 
photographic film on the receiving drum. Both drums are rotated 
at a very constant speed controlled by oscillators. and their rotation 
is synchronized or phased; that is, the edges of the film pass the 
recording position at the same time the edges of the original photo 
pass the scanning position. The lens and aperture combined with 
the rotational and axial movement of the sending drum dissect the 
picture into small elemental areas which are scanned one at  a time. 
The photo tube converts the varying amounts of reflected light 
into corresponding electrical signals which are sent to the receiving 
station and there converted by the recording lamp, aperture and 
lens into a spot of light of proper intensity. Thus the film on 
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FIG. 1.-TELEPHOTOGRAPH OR FACSIMILE TRANSMISSION SYSTEM 
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the receiving drum is exposed, one elemental area a t  a time, until scanning detail and minimizes a defect known as "jitter" which 
the  ~vhole picture is recorded. For wire line transmission a sending tends to make straight lines appear jagged. 
filter and delay equalizer give the signal the optimum wave form I n  addition to photographic facsimile recorders, there is a large 
while a receiving filter blocks some of the incoming un~vanted group of direct recorders, so named because a visible copy is 

produced during the recording process 17-ithout need for subsequent 
photographic developing. Electrothermal. electrolytic or pigment 
transfer methods are usually used. The electrothermal process 
consists in the burning away of a white surface of a special record- 
ing paper. exposing a black subsurface. as current is passed through 
the paper. This type of facsimile recorder is used for transmis- 

IRRoR sion of telegrams, railroad ticket reservations and weather charts. 
Electrolytic recorders depend upon chemical change as current 

is passed through an  electrolyte impregnated in the recording 
paper. This change may utilize the metal of the electrode or may 
use chemicals entirely within the electrolyte. A helix wire wrapped 

COLLIMATING LEN around a drum in front of the paper and a straightedge behind the 
paper provide a traveling intersection of electrodes as the drum 
revolves. This type of recorder is often used as a monitor, en- 
abling newspaper editors a t  their desks to view photos that are 
being received simultaneously in the darkrooms and to make a 
rapid selection of pictures to use in a newspaper edition. 

MULTIPLIER PHOTO T U  Carbon paper recorders may be thought of as utilizing pigment 
SYNCHRONOUS MOTOR DRIVE 
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transfer. Until the middle 1940s such recorders were extremely 

FIG.  2.- FACSIMILE SCANNER OF THE ROTARY-MIRROR TYPE dificult to adjust and recording speed ~ v a s  slow. However. an im- 
proved system was developed using three recording heads mounted 

noise to reduce distortion in the signal. For transmission over on a continuous belt, Carbon paper and ordinary paper feed f rom 
radio circuits, frequency-modulation (FhI) techniques are used rolls. and marking takes place when the recording stylus applies 
(see RADIO). pressure to the carbon paper. 

-4 significant advance in transmitting photographs and detailed Facsinlile machines ha\re been made \vhich transmit a letter-size 
graphic data \vas achieved by employing Polaroid film, xhich can page in a fraction of  a second. The operating speed for most 
be  developed without the use of darkroom equipment. The  scan- facsimile equipment. holyever, is limited by the electrical char- 
ning method is shown in fig. z .  A fluorescent lamp illuminates the acteristics of the circuit used for  transmission. I n  most cases this 
original picture, and the lens and mirror focus an image of the is equivalent in signal-carrying capacity to a voice circuit but is 
original on the aperture plate. As the mirror rotates, one elemental specially designed to  transmit a signal \vith minimum distortion, 
area after another of one scanning line is presented to  the aperture .% typical picture machine operating over such a circuit might have 
and then to the photo tube. When one complete line has been the folio\~ing characteristics: $16 scanning lines per inch, a rec- 
scanned, the next face of the mirror is in position to start  scanning tangular elemental scanning area A x -1- in, ,  go scanning lines 9 6  1 3 8  
t he  next line, the original copy having advanced by the height of a per minute, copy size 84 x 7 in,, transnlission time about 74  min. 
line. The same technique can be used for facsimile recording. (H. F .  B.) 

Another form of continuous scanner is shown in fig. 3. This FACTOR, strictly makes"; thus, in par- 
is an  exploded view and actually the image of the original; the lance, anything Tvhich goes to  the composition of anything else 
coarse spiral, slit and fine spiral are as close as practical. An image is termed one of its "factors," and in the term is 
o f  the  original is focused (fig. 3 [&A]) on a scanning plane \vhere used of those quantities which: when multiplied together, produce 
the  intersections of the transparent slit and five transparent a gi,,en product, 
turns of the fine spiral jorm five apertures as sho\Yn in fig. 3(B) .  In a special sense, hoTvever-and that to jyhich this article 

is del~oted-"factor" is the name given to a mercantile agent (of 
the class known as "general agents") employed to buy or sell 
goods for a commission. \\.hen ernployed to sell  the possession 
of the goods is entrusted to him by his principal, and when em- 
ployed to buy it is his duty to obtain possession of the goods and 
to consign them to his principal. I n  this he differs from a broker 

SLIT (q .n . ) ,  who has not such possession, and it  is this distinguishing 
characteristic which gave rise in England to the series of statutes 

/- kno~vn as the Factors Acts. By these acts, consolidated and 

A extended by the act of 1889. third parties buying or taking pledges 
IMAGE OF ORIGINAL from factors are protected as if the factor were in reality owner; 

ORIGINAL but these enactments have in no Tvay affected the contractual 

/? relations between the factor and his employer, and it will be 
convenient to define them before discussing the position of third 

SLIT parties as affected by the act. 

-FINE SPIRAL COARSE SPIRAL FACTOR AXD PRIKCIPAL 

+, 

V X factor may be appointed or he may be dismissed in the 
B c same way as any other agent. He  may be employed for a 

FIG.  3.- CONTINUOUS-FEED SCANNER SHOWING ( A )  EXPLODED VIEW: ( B )  Single transaction or to transact all his principal's business of  
DETAIL OF SLIT AND F INE SPIRAL WITH COARSE SPIRAL REMOVED; (C )  a certain class during a limited period or till such tirne as his 
DETAIL OF APERTURE FORMED BY INTERSECTION OF COARSE SPIRAL AND 

SLIT authority may be determined. I t  does not matter that a factor 
carries on a separate business on his own account. either of. the 

However, the coarse scanning disk, containing one transparent same kind as that in which he is employed as factor, or of some 
spiral, is actually in front of the scanning plane, as shown in other kind. A factor's duty is to sell or buy. as directed; to carry 
fig. 3(C), and the image reaches only one of the five apertures. out x i th  care, skill and good faith any instructions he may 
T h e  use of the fine spiral instead of a single-turn spiral improves receive; to receive or  make payment; to keep accounts and to 
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FACTOR 
render them to his principal regularly, or  when requested to do 
so, and to hand over to his principal the balance standing to his 
principal's credit, without any deduction save for commission and 
expenses. A factor is bound to account for any moneys he 
receives for his principal, and if between receiving i t  and paying 
it over, the money is lost (as for instance if the factor deposited 
it with a banker who became insolvent), the loss must be borne 
by the factor. All express instructions he must carry out to the 
full. and generally speaking literally, provided they do not in- 
volve fraud or illegality, but under circumstances of emergency 
he may deviate from his instructions (as for instance when goods 
are perishing) and if in so doing he exercises reasonable and 
proper skill and care he will not be liable for any loss there may 
ensue. Where he is not given any express instructions, or on 
any point not covered by these, he must act bona fide and to the 
best of his skill and judgment. and he is bound to follow the 
usual practice of his particular business and any usages of the 
trade which may exist, if not inconsistent with his instructions 
or his position as factor, or unless. to a man of ordinary prudence, 
it would be manifestly disadvantageous to his employer's in- 
terests to do so. Many usages of businesses in which factors 
are employed have been proved in court, and may now be regarded 
as legally established. For instance, he may. unless otherwise 
directed. sell in his own name, and (apart from any express limit) 
a t  such price as to the best of his judgment he thinks proper, 
give warranties as to goods sold by him, sell by sample (in most 
businesses), give such credit as is usual in his business. receive 
payment in cash or as customary, and give receipts in full dis- 
charge, sell by indorsement of bills of lading, and insure the goods. 
He is not bound to insure goods unless to do so is according to 
the course of business with his principal. If he does effect an 
insurance he must see that all necessary risks are covered, satisfy 
himself as to the solvency of the under~vriters. and disclose to 
them a11 material facts relating to the risk to be undertaken by 
them. I t  is his duty to clear the goods at the customs. take charge 
of them and keep them as safely as reasonable care and diligence 
will permit: give such notices to his principal and others as may 
be required, and in particular give punctual notice to his principal 
of all matters by which the rights or interests of the principal 
may be affected, as for instance the insolvency of a customer, or 
failure to effect an insurance. and if necessary take legal proceed- 
ings for the protection of the goods. On the other hand, he has 
not authority to delegate his employment, unless by usage of 
the trade or by express permission, or to barter, or to accept 
or negotiate bills of exchange except by authority of his principal 
and as between himsclf and his principal he has no right to 
pledge the goods, although as between the principal and the 
pledgee, an unauthorized pledge made by the factor may by 
virtue of the Factors Act 1889 be binding upon the principal. 
In  the same way a factor has of course no right as between himself 
and his principal to sell goods in contravention of his principal's 
instructions, although as between his principal and the purchaser 
the sale may be binding upon the principal, I t  is, moreover. 
inconsistent with the factor's employment as agent that he should 
buy or sell on his own account from or to his principal. 

On the due performance of his duties the factor is entitled to 
his commission, which is usually a percentage on the value of the 
goods sold or bought by him on account of his principal, regulated 
in amount by the usages of each business or by express agreement. 
Failing that, or any usage in the trade, the factor is entitled to 
a "reasonable" sum as commission. Sometimes the factor makes 
himsclf personally responsible for the solvency of the persons with 
whom he deals. in order that his principal may avoid the risk 
entailed by the usual trade credit. I n  such a case the factor is 
said to be employed on del credere terms, and is entitled to  a 
higher rate of commission, usually 2 4 %  extra. Such an arrange- 
ment is not a contract of guarantee within the Statute of Frauds, 
and therefore need not he in writing. Besides his remuneration, 
the factor is entitled to be reimbursed by his principal for any 
expenses, and to be indemnified against any liabilities which he 
may have properly incurred in the execution of his principal's 
instructions. He cannot as a rule recover for any expenditure 

which is not expressly or impliedly covered b y  his instructions 
but he may do so in case of emergency if i t  is reasonable and in 
his employer's interests. For the purpose of exforcing his rights 
a factor has, without legal proceedings, two remedies. First, 
by virtue of his general lien (9.v.) he may hold any of his prin- 
cipal's goods which come lawfully to his hands in the course of 
his agency as security for the payment to him of any commission, 
out-of-pocket expenses, or even general balance of account in his 
favour, and in virtue of his particular lien he may hold any par- 
ticular chattel in respect of which he has incurred expense. H e  
may not sell the goods unless they have been entrusted to  him 
for sale. in which case he may sell and claim a lien on the price. 
H e  can pledge the goods to the extent of his lien but no further. 
and exerclse a lien on the money so raised. and by virtue of the 
Factors Acts the principal will not be able to recover the goods 
from the pawnbroker except by discharging the advance made by 
him The lien is lost if the goods are improperly sold or pledged, 
or the possession of them is parted with, or the factor takes se- 
curity from his principal for the debt, or enters into any special 
arrangement with him, such as to gi\-e him credit Secondly, 
when by contracting in his own name he has rendered himself 
personally liable to  pay for goods he has bought for his principal, 
and {there he has consigned goods to his ~ ~ r i n c i p a l  but not  been 
paid, he may " stop i n  transit" subject to the same rules of law 
as an ordinary vendor; that is to say. he must exercise his right 
before the transit ends; and his right may be defeated by his 
principal transferring the document of title to the goods to  some 
third person, who takes it in good faith and for valuable con- 
sideration (Factors Act 1839, and Sale of Goods Act 1893, s. 47). 
If the factor does not carry out his principal's instructions, or  
carries them out so negligently or unskilfully that his principal 
gets no benefit thereby, the factor loses his commission and his 
right to reimbursement and indemnity. If b y  such failure or  
negligence the principal suffers any loss, the latter may recover it 
as damages So too if the factor fails to render proper accounts 
his principal may by proper legal proceedings obtain an account 
and payment of what is found due; and threatened breaches of 
duty may be summarily stopped by an injunction. "An action 
will of course lie against a del credere agent for the price of 
goods sold to a purchaser who has failed to  make payment." 
Criminal acts by the factor in relation to his principal's goods are 
dealt with by ss. 2 0  and 2 2  of the Larceny Act 1916. 

PRINCIPAL AND THIRD PARTY 

The rights of a third party as regards the power of a factor 
to bind his principal have been well-established a t  common law and 
amplified in the provisions of a special act. 

in )  At  Con~?izoiz Laztl-The actual authority of a factor is 
defined by the same limits as his duty. the nature of which has 
been described; i.e., firstly. by his principal's express instructions; 
secondly. by the rules of law and usages of trade. in view of which 
those instructions were expressed But his pourer to bind his 
principal as regards third parties is often wider thdn his actual 
authority; for it would not be reasonable that third parties 
should be prejudiced by secret instructions. given in derogation 
of the authority ordinarily conferred by the custom of t rade;  
and,  as regards them, the factor is said to have "appare?ztn or 
"ostensible" authority, or to be held out as having authority to  
do what is customary, e len though he may in fact have been 
expressly forbidden so to do by his principal. But this rule 
is subject to the proviso that if the third par ty  have notice of 
the factor's actual instructions, the "apparent" authority will 
not be greater than the actual. "The general principle of law." 
said Lord Blackburn in the case of Cole v. ,'orth-Tt7estern Bank, 
1875. L R .  10, C.P. 363, "is that when the true owner has 
clothed any one with apparent authority to act as his agent. he 
is bound to those who deal x i th  the agent on the assumption 
that he really is an agent with that authority, to  the same extent 
as if the apparent authority were real " Cnder such circumstances 
the principal is for reasons of common fairness precluded. or,  in 
legal phraseology, estopped, from denying his agent's authority. 
On the same principIe of estoppel. but not by reason of any trade 
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dsages, a course of dealing which has been followed between a 
factor and a third party with the assent of the principal will give 
the factor apparent authority to continue dealing on the same 
terms even after the principal's assent has been withdrawn; pro- 
~ i d e d  that the third party has no notice of the withdraual. 

Such apparent authority binds the principal both as to acts 
done in excess of the actual authority and also when the actual 
authority has entirely ceased For instance, A. B receives goods 
from C D with instructions not to sell below I S  per lb ; A B 
sells a t  ro4d the market price; the buyer is entitled to the goods 
at  raid because A B had apparent authority, although he 
exceeded his actual authority. On the same principle the buyer 
\\auld get a good t ~ t l e  by buying from A. B. goods entrusted to 
hlm by C D. even though at  the time of the sale C. D had 
r e ~ o k e d  A. B.'s authority and instructed him not to sell a t  all. 
In either case the factor is held out as having authority to sell, 
and the principal cannot afterwards turn round and say that his 
factor had no such authority. As in  the course of his business 
the factor must necessarily make representations preliminary 
to the contracts into which he enters, so the principal will be 
bound by any such representations as may be within the factor's 
actual or apparent authority to  the same degree a s  by the 
factor's contracts. 

( b )  Under  the  Factors A c t ,  1889.-The main object of the 
Factors Acts, in so far  as they relate to  transactions carried out by 
factors, has been to add to the number of cases in which third 
parties honestly buying or lending money on the security of goods 
may get a good title from persons in whose possession the goods 
are n i t h  the consent, actual or apparent, of the real owners, thus 
calling in aid the principle of French law that "possession vaut 
titre" as against the doctrine of the English common law that 
"nerno dat q z~od  n o n  kabet"  As regards sales by factors and the 
title which purchasers thereby acquire against the principal, the 
Factors Acts are mainly declaratory of the common law as stated 
above, but with this difference, that whereas at  common law it 
TAas aluays an open question of fact to  be determined by the 
court whether the principal had in truth held out his agent as 
having authority to effect the sale, the effect of the Factors Acts 
is that the principal is deemed t o  have authorized the agent by 
the fact of entrusting him with the goods. Under the act of 1889 
it can be put even higher, and the agent is deemed to have author- 
ity by the mere fact of having the goods in his possession with 
the owner's consent, although there is no evidence of the owner 
having actually 'entrusted' them to him; the owner's 'consent' 
being presumed in the absence of evidence to the contrary 
(Oppenheinter V. Attenboroztgh, 1908, I K.B. 221, C.A ; Oppen- 
hcimer V. Frazer and W y a t t ,  1907, 2 K.B. 50, C.A.) The chief 
change, however, in the law relating specially to  factors has 
been to put pledges by factors on the same footing as sales, so as 
t o  bind a principal t o  third parties by  his factor's pledge as by 
his factor's sale. The Factors Act 1889 in part re-enacts and in 
part extends the provisions of the earlier acts of 1823, 1825, 1842 
and 1877. Its most important provisions concerning sales, pledges 
and other dispositions by factors are as followrs:- 

Section II., S.S. I. Where a mercantile agent is, with the consent 
of the owner, in possession of goods or of the documents or title to 
goods, any sale, pledge or other disposition of the goods made by 
him when acting in the ordinary course of business of a mercantile 
agent shall, subject to  the provisions of this act, be as valid as if 
he mere expressly authorized by the owner of the goods to make 
the same; provided that the person taking under the disposition 
acts in good faith, and has not a t  the time of the disposition notice 
that the person making the disposition has not authority to make 
the same. 

2. W'here a mercantile agent has, with the consent of the owner, 
been in possession of goods or of the documents of title to goods, 
any sale, pledge or other disposition which would have been valid 
if the consent had continued shall be valid notwithstanding the 
determination of the consent; provided that the person taking 
under the disposition has not a t  the time thereof notice that the 
consent has been determined. 

Tlrith regard to these provisions the following points should be 

noticed: (i.) the term 'notice' is stated by Chalmers (Sale of 
Goods Act ,  10th ed. p. 166) to  mean probably 'actual though not 
formal notice: that is to say, either knowledge of the facts or a 
suspicion of something wrong, combined with a wilful disregard 
of the means of knowledge.' The onus of proving good faith and 
want of notice is on the purchaser of the goods. (ii.) The 'con- 
sent' of the owner to the factor's possession of the goods is to be 
presumed in the absence of evidence to  the contrary (s. 2, S.S. 4 
of the Factors Act 1889). (iii.) Although the Factors Act may 
operate to make an unauthorized sale or pledge by a factor good 
as between principal and third party, nothing in the act makes 
such a sale or pledge good as between principal and factor, or 
operates to exempt the factor from civil or criminal liability 
(s. 12. S.S. I of the Factors Act 1889). (iv.) In order that s. 2 ,  

S.S. I and 2 of the Factors Act 1889 (quoted above) may apply, 
and a sale pledge or other disposition by the factor be good as 
between principal and third party, i t  is necessary that the goods 
should have been in the possession of the factor i n  his capacity as 
such, and not in some other capacity. If,  for instance, a factor 
also carries on business as a warehouseman, and goods are en- 
trusted to him not in his capacity as factor, but in his capacity as 
warehouseman, and solely t o  be warehoused, any disposition of 
the goods by him will not be covered by the Factors Act. 

Enforcement  of Contracts.-I. IVhere a factor makes a con- 
tract in the name of his principal and himself signs as agent only, 
he drops out as soon as the contract is made, and the principal 
and third party alone can sue or be sued upon it. As factors 
usually contract in their own name this is not a common case. I t  
is characteristic of brokers rather than of factors. 

2. Where a factor makes a contract for the principal without 
disclosing his principal's name, the third party may, on discovering 
the principal, elect whether he will treat the factor or his principal 
as the party to the contract; provided that if the factor contract 
expressly as factor, so as to exclude the idea that he is personally 
responsible, he will not be liable. The principal may sue upon 
the contract, so also may the factor, unless the principal first 
intervene. 

3. iA'here a factor makes a contract in his own name without 
disclosing the existence of his principal, the third party may, on 
discovering the existence of the principal, elect whether he will 
sue the factor or the principal. Either principal or factor may 
sue the third party upon the contract. But if the factor has been 
permitted by the principal to hold himself out as the principal, 
and the person dealing with the factor has believed that the 
factor was the principal and has acted on that belief before ascer- 
taining his mistake, then in an action by the principal the third 
party may set up any defences he would have had against the 
factor if the factor had brought the action on his own account 
as principal. 

4. Where a factor has a lien upon the goods and their proceeds 
for advances made to the principal it will be no defence to  an 
action by him for the third party to plead that he has paid the 
principal, unless the factor by his conduct led the third party to 
believe that he agreed to a settlement being made with his 
principal. 

5 .  The factor who acts for a foreign principal will always be 
personally liable unless it  is clear that the third party has agreed 
to look only to the principal, and equally the factor may always 
sue on the contract. 

6. If a factor contract by deed under seal, or draws, accepts, or 
indorses a bill of exchange or promissory note, he alone can sue or 
be sued upon the contract. (L. SC.) 

See J .  Story, Commentaries on the Law of A'gency (Boston, 1882) ; 
H. F. Boyd and A. B. Pearson, The Factors Acts 1823 to 1877 
(1884) ; P. T. Blackwell, The Lazv relatzng to Factors (1897) ; also 
Mechem, Agency (2d ed., 1914) ; Williston, Sales ( n d .  ed., 1924) ; Weld, 
Marketing of Farm Products (1914). 

Uni ted  States.-In only a few particulars does the American 
law differ from the English as set forth above, notably in regard 
to the Factors Act 1889. A number of U.S. States-chiefly on 
the seaboard-passed Factors Acts, and those Acts are hardly 
so far-reaching in their effects as the English, so that in general 
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it is not law in the United States that a factor can effectively 
pledge his principal's goods-beyond the extent of his own interest 
by virtue of advances made to his principal-to secure his own 
debts. There is, however, an important qualification of the rule, 
derived from the widespread adoption of the uniform conlmercial 
Acts. Under the Sales Act and in certain States, without that Act, 
the factor (or any other person to ~i-hom an om7rier has entrusted 
a bill of lading running to order, and properly endorsed) can 
effectively pledge or sell the document, and so the goods repre- 
sented by the document, although he does so in breach of duty; 
and under the Federal Bills of Lading Act the rule holds as well 
for all order bills of lading arising out of inter-State shipments. 
Moreover, under the Warehouse Receipts Act widely adopted in 
the United States, the same holds as to goods covered by ware- 
house receipts running to order. This is not true of documents 
which lack the word "order" or "negotiable," nor as to transactions 
involving goods in specie; but since most (not all) such attempted 
pledges involve such order documents: the old rule has been very 
substantially impaired. 

The factor appears in the United States chiefly under the com- 
mercial designation "commission man"; goods sent to a factor, 
large or small, are commonly said to be shipped "on consignment," 
as distinguished from shipment pursuant to a contract for sale. 
In the main, such a commission man is a feature of a central 
market, to which sellers, especially of raw materials, are shipping: 
so especially agricultural produce such as fruits and vegetables, or 
cotton, cofiee, live stock, etc. Factorage here serves as an alter- 
native to the middle man who goes about ainong growers buying 
up their produce in advance. Both Iyays of dealing presuppose a 
seller who is relatively weak financially; hence the importance of 
factors' advances to their principals, and of factors' liens. 

I t  should be noted that wherever the factor attains great finan- 
cial power-as, in the United States, particularly in some phases 
of importing and in the merchandising of textiles-he tends to 
develop into a peculiar and specialized type of commercial (and 
even investment) banker, whose loans are limited to the one 
specific field in \\-hich he is skilled; whose earnings include com- 
missions on his own selling of the merchandise delivered to him as 
security; and whose banking assets are not recruited by deposits, 
so as to subject him to state control. Along another line the 
factor, being located in a central market and becoming skilled in 
its operations, tends to branch out into independent trading-as 
do similarly situated brokers. Hence at times a conflict of interest 
between himself and his principals, as to whose goods shall get sold 
on a falling or fluctuating market; hence also some of those finan- 
cial involvements which raise the question of how far the factor 
has power to pledge away his principal's goods; hence, finally, 
occasional legislation aimed at  control of the commission man's 
business in the interest of his principals. (K. N. L.) 

FACTORING : see BROKER. 
FACTORS OF PRODUCTION. An economy's factors 

of production represent all those economic resources, both human 
and other, which if properly utilized will bring about a flow or 
output of goods and services. The availability of the factors of 
production is thus a necessary condition for production; without 
such factors: production could not take place at all. 

However, not all the "inputs" that must be applied as the condi- 
tion of there being an output are to be regarded as factors in 
the economic sense. Some of these inputs, in a normal situation, 
are "free": the organizing unit-the firm, or perhaps the economy 
-does not have to make any allo

w

ance or take account of any cost 
for securing such inputs. Although atmospheric air, for example, 
or a substitute for it, must be at  hand to enable production to go 
on, it is not counted among the factors since it is available in most 
circumstances in practically unlimited quantities. But if it is to 
be piped into a deep mine, or under water, it would then have to 
be treated like the other "economic resources." Incidentally, from 
the standpoint of the whole economy, a cost is involved in using a 
resource if as a result of this particular use the production of some- 
thing else which depends upon the same kind of resource is ham- 
pered. Thus, if the input is scarce in relation to the need for it, 
it is regarded as a factor of production. The needed inputs may 

be scarce, and so constitute productive factors, either because they 
represent something which cannot be produced, like land (in the 
strictly economic sense), or because although their supply could be 
enlarged. like factories. to do so would be costly in  terms of re- 
sources. 

The productive factors are commonly classified into three 
groups: land, labour and capital. The first represents re5ources 
whose supply is low in relation to demand and cannot be increased 
as the result of production. The income derived from the o

w

ner- 
ship of this factor is known as economic rent. The factor of 
labour represents all those productive resources that can be applied 
only at  the cost of human effort. The wage or salary is the form 
of payment for the use of this factor. And the effort which the 
economist regards as qualifying may be either manual or mental, 
although in earlier periods, and apparently under the Soviets, 
manual labour alone was considered a productive factor. The 
final category, capital, is a more complex one. I n  the simplest 
sense, it refers to all the "produced" instruments of production 
-the factories, their equipment, their stocks of raw materials 
and finished goods, houses, trade facilities, and so on. The owners 
of capital receive their income in various possible forms; profits 
and interest are the usual ones. 

I t  is generally assumed that the level of an economy's output 
depends directly and indeed simply, upon the amount of its pro- 
ductive factors in use. I t  is also supposed that in some degree 
one kind of factor can be substituted for another in production. 
The study of the level of factor employment, of the specific direc- 
tion of their employment and of the rewards received for their 
use constitutes the greater part of economics. See also ECONOMIC 

PRODUCTIVITY. (L. Ts . )  
FACTORY DESIGN : see INDUSTRIAL ARCHITECTURE. 
FACTORY INSPECTION. The purpose of factory in- 

spection as stated in most U.S. state laws is to ensure compliance 
with the applicable regulatory requirements for minimum stand- 
ards of safety, health and welfare for employees. Although the 
inspection is carrled out by factory inspectors. it usually applies to 
many places of employment other than factories, such as building 
sites and mercantile establishments. 

Factory inspection in the United States is difficult to describe 
satisfactorily because of the many agencies having jurisdiction, 
the poorly defined limits of authority and the diversity of the regu- 
latory requirements among the various agencies. This stems from 
the fact that the original 13 states formed a national government 
by assigning to it only the authorities and functions they con- 
sidered vitally necessary to the successful functioning of the con- 
federation as a whole. All powers not specifically so assigned were 
reserved to the respective states. The subsequent trend, however, 
was to strengthen and extend the federal authority a t  the expense 
of that of the states. 

The constitutions of the respective states (with some exceptions 
which apply to a number of the older and more powerful cities such 
as Baltimore, Boston and New York) are sovereign over cities 
within their borders. A city may, and often does, act to control 
factories within its borders in advance of state action. But when 
the state legislates to cover the same field, as for example to con- 
trol steam-power boiler construction and operation, such legisla- 
tion automatically transcends the city authority unless the state 
legislation specifically exempts the city involved. 

The definition of factory varies widely among the states, a 
fact which introduces its own element of confusion. Also, in many 
states entire types of industry are exempt from inspection as, for 
example, the lumbering industry in many of the southern states 
and the mining industry in certain western states. 

Little control is ever exerted over farming-even farms or es- 
tablishments whose employed personnel is large. Canneries are 
covered in some states but not in others. Some states exclude 
from their minimum safety and health requirements all establish- 
ments employing fewer than a fixed minimum number of persons, 
most frequently five. 

While some of the states i n s ~ e c t  all s team-~ower boiler and 
pressure vessels within all factories in the state, most of the large 
cities inspect all boilers in the city, and the state inspects those 
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outside such cities. Some states accept the inspection of the in- 
surance underwriters who carry the insurance against explosion. 
On the other hand, some of the states do not inspect boilers at all, 
nor do they seek to control their safety in any way. Almost all 
jurisdictions which make boiler inspections either apply or follow 
closely the provisions of the power boiler code of the American 
Society of Mechanical Engineers. 

Elevator inspection is for the most part carried on by specialized 
personnel of either city or state regulatory bodies. 

Few states seek to control the design and construction of fac- 
tory buildings, though a few, notably New York, New Jersey and 
Pznnsylvania, require that plans be approved as to the conditions 
of safety and health for the employees and require their inspectors 
to  resurvey them as needed to check on alterations and additions. 

U.S. F e d e r a l  Inspection.-Federal control is exercised over 
interstate commerce, the operation of vessels on navigable waters, 
the safety and health of stevedoring, the processing of imported 
products (such as wool, hair and hides) insofar as may be neces- 
sary to  give protection against infectious diseases (such as an- 
thrax), and over the slaughtering industry, insofar as it is necessary 
to  ensure the wholesomeness of meat products. The control of 
child labour also is primarily a federal function. 

Interstate commerce has included commercial transportation 
across state lines since the adoption of the federal constitution. 
Consequently, federal control was exerted successively over rail- 
roads, bus and truck haulage and air transport. 

The passage of the Public Contracts (Walsh-Healey) act in 
1936 extended federal inspection still further. I t  required that 
goods manufactured to fill contracts for the federal government 
be produced under safe and healthful working conditions. En- 
forcement of this act was combined with that of the Wage-Hour 
act,  which specified minimum wage rates to be paid to workers 
engaged in the production of goods to be shipped across state 
lines. However, since the Public Contracts act also specified that 
compliance with the safety and health requirements of the respec- 
tive states should be prima facie compliance with the requirements 
of the act, it meant that in the administration of this law the 
federal government was enforcing state standards on safety and 
health and did not apply standards of its own except in states 
lacking such standards as, for example, Louisiana, Maine or 
Mississippi. States deemed to have inspection personnel and pro- 
cedures adequate for the purpose were requested to act as agents 
of the federal government in enforcing the Public Contracts act. 
By the 1950s, nearly half the states had accepted this arrangement 
by written agreements. Since during World War 11, practically 
all of the productive industry of the United States was wholly or 
largely on federal contracts, federal inspection was almost uni- 
versal in theory. In practice, federal inspection forces were far 
f rom adequate, and matters of safety and health of workers in 
factories built for the federal government or under federal control 
were handled by special forces, chiefly the services of supply of the 
United States army. 

U.S. S t a t e  Inspection.-The extent of state inspection has 
varied from practically nothing in the less industrialized states to 
extensive inspection systems in such states as California, Illinois, 
Ohio, Pennsylvania and New York. At mid-20th century the 
latter state maintained a force of about 300 inspectors who regu- 
larly visited about 200,000 work places: factories, mercantile 
establishments, construction operations and homes where factory 
work was carried on. They also were inspecting places of public 
assembly, particularly in regard to safety to life from fire. The 
factory inspections cover primarily safety and health, minimum 
wages, hours and child labour. 

While New York at  mid-century maintained the most detailed 
inspection and enforcement of its safety requirements, certain 
other states, notably Wisconsin and Oregon, were regarded by 
many authorities as having more progressive systems. They en- 
forced what they regarded as essential, but put major emphasis 
on the education of employer and employee alike to appreciate 
the value of performance in accordance with good working stand- 
ards and to comply voluntarily. A few states, notably Ohio, 
maintained one set of inspectors to enforce the laws and the 

codes thereunder and another force to render a consulting and 
advisory service on safety and health to such employers as felt a 
need for their services. These state authorities, recognizing that 
these consultants would be welcomed only if competent, set a 
reasonably high standard for them. They did not set the require- 
ments as high for the enforcement group. The result was that the 
advisory group came to render a valuable safety service to the 
firms who were already a t  least moderately progressive as to 
safety and were, therefore, less in need of help than the firms 
which had to be forced into compliance. These firms were served 
by a less competent group. 

The competence of the state inspection forces varied widely a t  
mid-century. A number of the states had their inspectors under 
merit service on at  least a reasonably good basis. The majority 
did not; hence, with each change in the political control of the 
state government, there was a complete or partial overturn of 
the personnel and often a major change of policy. This condition, 
however, was slowly but steadily improving because of two fac- 
tors: first, the federal influence; second, the broadening realization 
by both employers and organized labour that the inspection service 
is important and that, given competent personnel and good ad- 
ministration, it can be a major factor in preventing work injuries 
and in fostering sound and constructive employer-employee rela- 
tionships. The federal influence was being exerted through ex- 
ample (its inspection and professional forces all on merit service), 
through the administration of the Public Contracts act, but chiefly 
through safety courses which the bureau of labour standards set 
up for state factory inspectors. The bureau also established an 
advisory service for the states on safety code development. 

(Ro. P. BE.) 
Grea t  Britain.-There is a uniform system of factory inspec- 

tion throughout the country administered by the factory inspec- 
torate of the ministry of labour and national service independent 
of political changes. I ts  duties consist broadly of the enforcement 
of the Factory and Workshop acts, the Truck acts (in factories 
and workshops) and acts dealing with poisons used in industry. 
Trades in which special or unusually high hazards exist are desig- 
nated dangerous and receive extra attention. 

Although concerned primarily with the enforcement of the 
statutory requirements regarding safety, inspectors have duties 
also in the inspection of sanitary and certain welfare arrangements, 
and in ensuring that conditions of employment, including hours 
of work and shift systems, particularly with regard to women and 
young persons, are properly observed. While enforcement of regu- 
lations is strict, emphasis is placed on positive measures of en- 
couragement, and safety committees of employers and employees 
have been set up in many works. The competence of the inspectors 
is so well established that when they do find it  necessary to prose- 
cute, the courts almost always support them. (V. Cs.) 

BIBLIOGRAPHY.-A~~~C~~S publishing valuable safety materials in 
periodical or bulletin form include: American Standards Association, 
New York, list of "American Standard" safety codes on request; 
National Safety Council, Chicago, various publications; National 
Conservation Bureau, "Handbook of Industrial Safety Standards"; 
National Fire Protection Association, "Handbook of Fire Prevention"; 
National Society for the Prevention of Blindness, "Eye Hazards in 
Industry." United States government, numerous publications; the 
following agencies have considerable material on industrial safety: 
Bureau of Mines, Department of the Interior; Bureau of Labor Stand- 
ards and Bureau of Labor Statistics, Department of Labor; National 
Bureau of Standards, Department of Commerce. See also Ministry of 
Labour and National Service, Annual Report of  the Chief Inspector o f  
Factories. Alfred M .  Best Company, Inc., publishes Maintenance and 
Safety (monthly) and Safety Directory-Safety, First Aid and Fire 
Protective Products (annually). 

Books on the subject include Frederick G. Lippert, Accident Preven- 
tion Administration (1947) ; National Safety Council, Accident Preven- 
tion Manual for Industrial Operations (1946) ; H .  H. Berman and 
H. W. McCrone, Applied Safety Engineering (1943) ; American Engi- 
neering Council, Safety and Production (1928) ; L. A. DeBlois, In-  
dustrial Safety Organization for Executive and Engineer (1926) ; H .  W. 
Heinrich, Industrial Accident Prevention, 3rd ed. (1950) ; H. H. Judson 
and J. M. Brown, Occupational Accident Prevention (1944) ; Vernon G .  
Schaefer, Safety Supervision ( 1 ~ 4 1 )  ; H. M. Vernon, Accidents and 
Their Prevention (1936) ; T .  K. Djang, Factory Inspection in Great 
Britain (1942); R. P. Blake (ed.), Industrial Safety ,  2nd ed. (1953). 

(Ro. P. BE.) 
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FACTORY PRODUCTION, HISTORY OF. The in- 

dustrial factory first became dominant during the 19th century 
in Europe, North America and Australia and was making deep 
inroads into Asia by 1900. While it displaced various domestic 
types of production, in which work was done with simple equip- 
ment in the home or adjacent shed, it also incorporated certain 
well-established nondomestic forms of production. 

From ancient times were gathered into central work- 
shops. even though the equipment and processes were like those 
used in home or shed. Some of these workshops were set up by 
governments to produce large quantities of necessities for the 
armed forces; e.g., local potteries, ordnance shops and textile plants 
for Roman legions stationed in Gaul. Others made luxury articles, 
such as fine silk fabrics, Gobelin tapestries or Sevres china for a 
royal court. But the more significant central workshops were 
those into which many an early modern merchant or manufacturer 
gathered his workers instead of putting out his material to be 
processed by them, perhaps with their own implements, in their 
homes. The "putting-out" system had the merit of enabling the 
entrepreneur to employ many urban and scattered rural workers, 
including women and children, without having to sink capital in 
working quarters or equipment. But its demerits were serious: 
much time was wasted putting out and collecting the mate- 
rial; standards of work were not easily maintained, much less 
raised; the worker could not always be relied on to finish his task 
on time: and the risk of embezzlement of material was very real. 

These defects could be eliminated by gathering workers into a 
central workshop. In addition, division of labour could be intensi- 
fied and new patterns, processes, or products introduced. The ob- 
stacles were also great. The employer would need to invest much 
capital in buildings, equipment and possibly houses; the total cost 
of rent, repairs, foremen's wages and other overhead or operating 
expenses might run high; and workers were unwilling to leave 
home or let their dependents do so. Yet the net balance of advan- 
tages had become so marked by 1750 that centralized production 
was gaining ground at  the expense of the putting-out system. 

By that time the invention'of new machines was gathering pace, 
especially in the metalware industries. In 1700 Christopher Pol- 
hem, a Swedish manufacturer, had IOO men, each trained for a 
special task, working in his factory with water-powered machines 
to cut bars, slit nail rods, roll metal into sheets and make cog- 
wheels, pots, pans and plowshares. 

In 1762 Matthew Boulton built a factory near Birmingham, 
Eng., with two waterwheels to turn rollers, grinding or polishing 
machines and lathes used by his 600 employees for producing 
buckles, buttons and other small metal articles. In 1775! taking 
James Watt into partnership, he began making the patented im- 
proved parts \Vatt had invented for steam engines (1769), then 
those which enabled the engine to turn wheels, thus offering fac- 
tory operators a new source of power. 

The textile industry opened factories gradually. The fulling of 
woolens and silk throwing had gone into mills before 1300, and 
dyeing and finishing were central workshop processes. But spin- 
ning and weaving remained strongholds of domestic industry. 
Between I 764 and I ; 79 three famous British inventions-Har- 
greaves' jenny, Arkwright's frame and Crompton's mule-ex- 
panded enorn~ously the output of yarn per spinner and reduced 
the labour cost by at  least nine-tenths. The jenny could be worked 
by hand in the home, but since the other two machines needed 
much power and floor space, spinning mills sprang up in Lan- 
cashire, Uorkshire, Lanarkshire and other textile counties, and 
yarn making became a factory process within about a genera- 
tion. 

Other textile processes and other industries moved into the fac- 
tory later and more slowly. Though a power loom was invented in 
1784, it was not satisfactory for weaving cottons until about 182 j- 
30, worsteds until 1840 and woolens until a t  least 1850. By the 
latter date the factory was well on its way both in conquering 
former domestic occupations and in converting central workshops 
into factories. I t  was dominating the production of paper, books, 
glass, pottery, metalware, engines and machines. After 1850 i t  
absorbed much of the production of clothing and shoes ; the cutting 

of wood into furniture and building material; and such food in- 
dustries as canning, butter makilg and, after 1900. baking. The 
factory was also the home of most new products, such as  bi- 
cycles, automobiles, electrical appliances, chemicals and rubber 
goods. 

The spread of factory production methods beyond Great Britain 
was most marked in Belgium, the United States, France and Ger- 
many. British laws forbidding the export, save under licence, of 
machines (until 1843) and the emigration of skilled artisans (until 
1825) could not be rigorously enforced. Machines or models 
might be shipped in falsely labeled packing cases, and plans could 
go out in emigrants' heads. Artisans slipped out furtively or told 
port inspectors that they were farmers or labourers. Hence we 
find William Cockerill ( q . ~  ), a Lancashire mechanic, living in 
Sweden and Russia before he landed in Belgium (1798), there 
to make spinning frames, engines, rolling mills and other British 
machines as they came along. Samuel Slater (q.v.), who built, 
equipped and operated a spinning mill a t  Pawtucket, R.I. (1790- 
91), was the most publicized of many British technicians who 
reached the United States between 1783 and 1812, either by invi- 
tation or on their own initiative, to establish, manage or work in 
factories which spun yarn, printed calicoes, finished woolens, made 
paper or constructed machines. France, Germany, Italy, Russia, 
Canada, Asia and Australia all drew on British skill and equipment 
for initiating factory production. 

The United States made outstanding adaptations and innova- 
tions to factory processes. Scarcity of labour, especially skilled, 
provoked an effort to design labour-saving, highly specialized ma- 
chines. Factories so equipped for manufacturing guns, clocks, 
harvesters, doors, window frames and the like were by 1850 far 
ahead of anything known in Europe. They constituted a distinc- 
tively American factory system, and their descendants were the 
mass-production plants, equipped with one-purpose automatic 
machines, conveyer devices and the assembly-line technique. (See 
also INDUSTRIAL REVOLUTION.) 

The C a p i t a l  Supply.-The first problem confronting the fac- 
tory industrialist was the raising of sufficient capital for buildings 
and equipment. The amount might be small, and often entire 
spinning mills cost less than the average of $6,000-$7,000 needed 
to equip a single North American factory worker in the 1930s; 
but many plants cost $50,000, and some at  least twice that amount. 
While landlords helped sometimes by building and leasing mills 
and some merchants put considerable sums into factories, the main 
effort was made by the industrialist. He emptied his own pockets, 
raided the family purse, sought partners with cash, borrowed wher- 
ever he could, austerely rationed his personal spending and plowed 
much of his profits back into the firm. 

This private financing was only slowly supplemented by  public 
investment when, in the last third of the 19th century, the forma- 
tion of limited-liability joint-stock companies became legally easy 
and investment bankers, especially in Germany and the United 
States, began to underwrite the issue of corporate stocks and 
bonds. 

L a b o u r  Supply.-The second problem was the recruiting of 
a labour force. In  the beginning this was difficult when domestic 
workers refused to leave home or when water-driven mills had to 
be located in remote, sparsely peopled spots. For a time some 
British spinning mills drew on supplies of pauper children from 
southern England; a mill a t  Lowell, Mass., induced farmers' daugh- 
ters to come and work there in order to earn money for their 
trousseaus; but these temporary labour supplies soon dried up as 
steam-driven factories were planted in towns and as labour began 
to Aow in of its own accord from nearby communities, from rural 
areas to urban, from Ireland to England and Scotland, from 
eastern Germany to western and from Europe to North America. 

Factory working conditions quickly attracted public attention. 
The working day of I 2 or more hours, child labour, physical strain, 
unhealthful environment, occupational diseases or accidents, per- 
sonal cruelty and low wages had been common, though unnoticed, 
features of the domestic system, and the discipline of regular 
hours had been imposed in central workshops. Now they became 
mobilized, generalized and accentuated in a visible mass. New 
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occupational risks emerged when operatives tended fast-moving 
machines. Long hours for six days a week were worked through- 
out the year once illumination by gaslight became possible. 

State regulation, a t  first primarily on humanitarian grounds, 
therefore began with the first British Factory act (1802). Step 
by step, its range widened and its enforcement was improved in 
Britain, then in other countries. By 1914 it dealt with the mini- 
mum working age. maximum hours, the  ork king environment, 
wages and insurance against sickness or unemployment. Along- 
side this growth of factory acts went the voluntary efforts of 
workers to improve their lot as wage earners by organizing trade 
unions and as wage spenders through consumers' co-operative 
societies. Those efforts began to achieve a measure of success 
after 1850. 

The wider effects of the development of the factory are part of 
the general shaping of modern capitalistic industrialized society. 
The factory extended, but did not create, the proletariat, since 
many domestic workers were already propertyless wage earners. 
I t  tended to attract industry and population to regions favourably 
located in terms of access to fuel. raw materials or markets, thus 
causing heavy regional concentration in "black countries" and the 
rise of industrial towns, with all the consequent problems of hous- 
ing, public health, local government and political controversies 
based in part on class conflict. 

While the factory destroyed the value of some ancient skills, it 
created many ne

w 

skilled jobs. 
Finally, in the controversies which swarmed around the social 

and economic problems created by the factory, sight was often 
lost of the fact that factory methods brought a greatly enhanced 
productivity of human labour as hours were reduced, working con- 
ditions improved and participation by children eliminated. Such 
rising productivity made it possible to feed, clothe and house popu- 
lations that were expanding at  a rate previously unknown. 

See also MASS PRODUCTION. 
BIBLIOGRAPHY.-I\;. S. B. Gras, Industrial Evolution (1930); P. 

Mantoux, The Industrial Revolution in the Eighteenth Century, rev. 
ed.  trans. by Marjorie Vernon (1929) ; J.  H. Clapham, An Economic 
History o f  Modern Britain, 3 vol. (1926-38) ; H. D. Fong, The Triumph 
o j  the Factory System in England (1930) ; V. S. Clark, History oj 
Manufactures in the United States, 3 vol. (1929) ; S. Fabricant and J .  
Shiskin, The Output o f  ManuJacturing Industries, 1899-1937 (1940) ; 
S .  Fabricant, Employment in ~k'anufacturing, 1899-1939 (r942), Labor 
Savings in American Industry, 1899-1939 (1945) ; H. Jerome, Mechani- 
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FACULAE: see SUN. 
FADING is the variation of the signal intensity received a t  

a given location from a radio transmitting station as a result of 
changes in the transmission path. 

FAED, THOMAS (1826-I~OO), British painter, born in 
Kirkcudbrightshire, studied at  the school of design, Edinburgh, 
was a member of the Royal Scottish academy and became a 
member of the Royal Academy in 1864. 

Three of his pictures, "The Silken Gown," "Faults on Both 
Sides" and "The Highland Mother," are in the National Gallery 
of British Art (Tate gallery), London. 

See William D. McKay, The Scottish School o f  Painting (1906). 
FAENZA, a city and episcopal see of Emilia-Romagna, Italy 

(anc. Faventia), province of Ravenna, 31 mi. S.W. from the town 
of Ravenna by rail, I I O  ft. above sea level. I t  is 31 mi. S.E. of 
Bologna by rail, on the line from Bologna to Rimini, and it is the 
junction of a line to Florence through the Apennines. Pop. (1951) 
2 5,041. The town still preserves traces of the Roman rectangular 
plan and is surrounded by walls which date from 1456. The 
cathedral of S. Pietro stands in the centre of the town. I t  was 
begun in 1474 by Giuliano da Maiano; the faqade is, however, 
incomplete. In the interior is the beautiful early Renaissance tomb 
of S. Savinus, with reliefs showing scenes from his life, by Bene- 
detto da Maiano. Opposite the cathedral is a fountain with bronze 
ornamentation (1621). 

The municipal buildings have been restored; the picturesque 

and those of the Palazzo del Podesti from the 18th. The munici- 
pal art gallery contains fine specimens of majulica, a variety of 
which. faience, takes its name from the town. I t  was largely 
manufactured in the I 5th and 16th centuries, and the industry was 
revived in modern times. (See POTTERY AND PORCEI,AIN.) There 
is an international museum of ceramics there with specimens of 
every date and country. 

The name Faventia is clearly Roman. The town lay on the 
Via Aemilia; there Papirius Carbo and C. Norbanus were defeated 
by Q. Caecilius Metellus Pius in 82 B.C. Pliny speaks of the 
whiteness of its linen, and the productiveness of its vines is 
mentioned. In 740 it was taken by Liutprand. Desiderius gave 
it to the church with the duchy of Ferrara. I t  was a free city 
at  the beginning of the 12th century and at  first took the imperial 
side, but in 1240 it stood a long siege from Frederick I1 and was 
taken only after eight months. In 1313 the hlanfredi made them- 
selves masters of the place and remained in power until 1501, when 
the town was taken by Caesar Borgia. 

FAEROE ISLANDS (also written FAROE or THE FAEROES, 
Danish FAEROERNE, Faeroese FOROYAR), a group of islands in the 
North Atlantic ocean forming a self-governing community within 
the kingdom of Denmark. They are situated between Iceland and 
the Shetland Islands, about zoo mi. S . W .  of the latter. between 
latitude 62" 24' and 61" 26' N. and longitude 6" 15' and 7' 41' W. 
The total area of the group is 540 sq.mi., and there are 18 inhabited 
islands. 

The principal islands are Streymoy, Eysturoy, Vagar, Suduroy, 
Sandoy and Bordoy (Danish forms: Stromo, Ostero. Vaago, 
Sudero, Sando and Bordo). Pop. (1955) 32,456. Capital, Thors- 
havn, on Streymoy; pop. 6,067. 

Physical  Features.-The islands were formed by submarine 
outpourings of basalt in Tertiary times, with thin, intercalated, 
reddish tuff. The layers of basalt are from 30 ft. to IOO it .  thick, 
those of tuff about 3 ft. thick. Upon the basalt rests the so-called 
coal formation, 35 ft.-50 ft. thick; the lower part is mainly fire 
clays and sandstone, and the upper part is weathered clay with 
thin layers of shale and brown coal. The latter occurs especially 
on Suduroy. Above this, over most of the surface, lie beds of 
dolerite. 15 it.-20 ft. thick. All these beds of basalt, tuff and dol- 
erite lie practically horizontally. During the glacial period the 
whole surface up to 1,500 ft.  was covered by ice sheets, and the 
relief is mainly the result of the action of ice upon the horizontal 
beds. 

The rocky ground of the islands is covered by a thin layer of 
moraine or peat soil, the latter being used for heating. The 
islands are high and rugged, with perpendicular cliffs and flat sum- 
mits separated by narrow ravines. The coasts are deeply indented, 
and a series of fiords runs northwest-southeast. The narrow pas- 
sages between the islands are made dangerous by very strong tidal 
currents. The greatest height is Slattaretindur (2,894 it .)  in 
Eysturoy. There are several lakes in which trout is abundant; 
the largest is Lake Sorvagur in Vagar, which discharges into the 
sea by a sheer fall of 108 ft. 

The climate is oceanic, with mild but stormy winters and cool 
summers. Rainfall is heavy (59 in. a year),  the maximum occur- 
ring in autumn and winter. There are 275 rainy days a year. 
The sky is generally overcast, and fogs are frequent. There are 
seldom long periods of frost, and the harbours are rarely icebound. 
At midsummer the sun is above the horizon for about 193 hours. 

There are no indigenous land mammals. Rats and mice have 
come with ships, and the polar hare is imported. Toads and rep- 
tiles are also missing. Numerous sea birds, including the auk, 
puffin and eider duck, nest in the cliffs. Because of the strong 
westerly winds and frequent gales the islands are naturally treeless, 
but hardy conifers, maple and mountain ash have been planted. 

History.-The oldest map mentioning the Faeroe Islands by 
name is the Hereford map ( I Z ~ O ) ,  where they are called Farei, 
perhaps a Celtic word akin to fearand ("area"), perhaps a Scandi- 
navian word akin to faar ("sheep"). I t  seems probable that Irish 
hermits lived in the islands in the 7th and 8th centuries, but the 
population is descended from 9th-century Norse settlers. Olaf I 

arcades of the Palazzo del Comune date from the 15th century Tryggvesson, king of Norway, introduced Christianity ahout 1000 



FAESI-FAGGING 
and gave the islands to the Faeroese Sigmund Bresterson, but he 
was killed, as the islanders clung to their independence. In 103 j,  
however, the islands became a Norwegian feoff and were asso- 
ciated with Denmark in the 14th century, when Norway and Den- 
mark were united. In 1814, when Norway was separated from 
Denmark, the Danish king retained the islands. The name of 
Magnus Heineson, a native of Streymoy, who cleared the seas of 
English adventurers in the 16th century, is still celebrated in many 
songs and stories. So also is the period of Sigmund Bresterson, 
in the Faereyinga Saga and in popular songs and legends. This 
early native literature became the starting point of modern 
Faeroese nationalism. The folklorist Ulricus Hammershaimb 
formed in the 19th century a written Faeroese language, and in 
the 20th century Joannes Patursson made his farm an intellectual 
and national centre. In  1906 he formed the Sjalvstyrisflokkur. or 
Home Rule party. After 1912 the use of Faeroese in schools and 
churches was to some extent authorized. In 1938 the local lan- 
guage became the single teaching language, if the teacher wished 
it. The Sambandsparti was formed to maintain ties with Den- 
mark, in opposition to the Sjalvstyrisflokkur. There was also 
a Social Democratic party. 

The old Faeroese lagting (a combined jury and parliament), 
abolished during the absolutism, was restored in 18j2 as an 
amtsraud (county council). 

When the Germans invaded Denmark in 1940, Great Britain took 
over control of the islands until Sept. 1945. Thirty-nine fishing 
vessels were sunk and 131 fishermen and seamen lost their lives. 

After the war Denmark proposed to give the islands a greater 
measure of self-government. but at a plebiscite in 1946 only 5,490 
voted for the government proposal as against 5,6j6 for an inde- 
pendent republic, vihich was demanded by the new Home Rule 
party. the Folkaflokkurin. Election for the lagting displayed. in 
the same year, an opposite result, leaving the Folkaflokkurin as a 
minority (5.383 votes as against 7,470 votes to the other parties). 
In 1947 negotiations were renewed in Copenhagen, and as a result 
the islands were given self-government, their own flag and their 
own unit of currency, the krona ( I  krona= I Danish krone). 

A decline in the prices of fish products in 1952 caused economic 
troubles; the Sjovinnu bank suspended its payments, and the 
Danish government had to make loans and subscribe new shares in 
the bank in order to overcome the crisis. 

Social Condit ions a n d  Administration.- The Faeroe is- 
landers constitu~e a separate nationality and have preserved nu- 
merous ancient manners and customs. Faeroese is the main 
teaching language. Besides elementary schools there are five sec- 
ondary schools, including a grammar school in Thorshavn. There 
are also a navigation school. technical schools and a high school. 
Most islanders are Lutherans, belonging to the Danish national 
church. The population rose from 5,200 in 1801 to I 5,230 in 1901 
and later more than doubled. 

The Faeroe Islands form a self-governing community within 
the kingdom of Denmark. Matters of self-government are: elec- 
toral rules, municipal institutions, sanitation. schools. social 
services, trade laws and taxation. Self-government is exercised 
through the landsstyre (executive) and the lagting (parliament). 
All men and women over 21 may vote. The Danish government 
is represented by rigsombudsmanden. The islands elect two repre- 
sentatives to the Danish parliament ( folketing).  

A g r i c u l t u r e  a n d  Industries.-The ground around the farms 
is used for hay, potatoes, turnips and barley crops, but less than 
4% of the total area is under cultivation. Vegetables are grown, 
berry fruits flourish and even the strawberry ripens late in the 
summer. The uncultivated area offers good pasture, where sheep 
graze in summer and winter. The wool is exported or used by a 
small home industry in spinning and knitting. Two modern textile 
mills have been built. There are com7s, but they give little milk 
because of their coarse feed. The puffin is caught for food, and the 
feathers of the eider duck are collected. About 300,000 sea birds 
are caught annually. Fishing. however, has become the main trade 
of the islands. The cod fishery is especially important, dried and 
frozen fish being exported in large quantities. The swim bladders 
are made into gelatin and the cod liver into liver oil. Salted 

herrings are also exported. The whaling industry became im- 
portant toward the close of the 19th century. 

About 40% of the population is engaged in fishing and less than 
10% in agriculture; about 80% is dependent on fishing. 

Exports from the Faeroe Islands, 1952 
(In ooo kronari 

1 Item / g::i I U.K. 1 Spain 1 Italy 1 cz!~[es F/ Total  / 
Fresh and frozen fish 
Salted herrings 
Salted and dried fish : 
Cod-liver oil . , 

Hides and skins . , 

U7001 and woolen goods . 
Salted sausage casings . 
Others . . .  

Total . . , . 

The number of registered Faeroese ships in 1952 was 231, 
amounting to 33,281 registered tons. The islands have regular 
communication by ship with Denmark (Copenhagen), Scotland 
and Iceland. 

During and after World U'ar I1 Faeroese roads were improved, 
and in 1952 the islands had 462 cars and trucks. Hydroelectric 
power stations were constructed after the war. 

BIBLIOGRAPHY.-F. Geikie, "On the Geology of the Faroe Islands," 
Transactions of the Royal Society of Edinburgh, vol. xxx, part I 
(1880) ; Nelson Annandale, The Faroes and Iceland (1905) ; The 
Faereyinga Saga, trans. by F. York Powell (1896) ; G. H. Harris, The 
Faeroe Islands (1927) ; J .  F. Jacobsen, Far@erne, Sa tur  og Folk, with 
English summary (1936), Dunmark og Faroerne (1927) ; P. Xiclasen, 
"Faroe Fisheries," Danish Foreign Ofice Journal, no. 196 (1937) ; A. v. 
Taaning, Fiskeri-og Havundersggelser ved. Fargerne (1943) ; K .  Wil- 
liamson, The Atlantic Islands (1948) ; G. Huson, The Faroes in Pictures 
(1946). (H. L N. )  

FAESI, ROBERT (1883- ). Swiss poet, dramatist, 
story writer and literary critic, was born at Zurich on April 10, 
1883. and became professor of German literature at  the uni- 
versity of that town. His tragedies Odysseus und Nausikaa (1911) 
and Opferspiel (192 j )  and the comedy of Die Fassade (1918) at- 
tained a high level of excellence. His chief poems are AZCS der 
Brandung (191 7 ;  an outcome of World War I )  and Der Brennende 
Busch (1926). 

The Ziircher Idylle (1908) and the Konig v o n  S te .  Pelagie 
(1924) are attractive short stories. 

Other works included studies of Carl Spitteler (1915)~  Rainer 
Maria Rilke (1919) and C. F. Meyer ( ~ g ~ j ) ,  a volume entitled 
Gestalten und Wandlungen schweizerischer Dichtung (192 2), Der  
iMagi,er (1938) and Ungereimte W e l t  gereimt (1946). 

FAFNIR is the name of the dragon in the Norse version of 
Nibelung legend. Fafnir turned into a dragon after killing his 
father, Hreidmar, and after seizing the Nibelungs' hoard of gold. 
He lay on this until the hero Siegfried (q.v.) slew him, so that 
gold came to be called "the dragon's bed!' by Norse poets. See  
also NIBELUNGEXLIED. (G. T.-P.) 

FAGACEAE, the beech family, contains more than 800 spe- 
cies, including giant trees and prostrate shrubs. They are broad- 
leafed plants with deciduous or evergreen, alternate, simple leaves 
which are lobed, toothed or entire. The wind-pollinated flowers 
are inconspicuous, borne singly or in groups, the male usually in 
catkins. the female in small clusters. 

The fruit is a nut borne singly in a cup as in the oak (an acorn) 
or several in burlike bracts as in the chestnut and beech. 

(C. H.  MR.) 
FAGGING, in the English public schools, is the compulsory 

performance by junior boys of prescribed menial services for 
senior boys. The etymology of the word is obscure, but it is clearly 
connected with "fag" for weariness, hence drudgery. Like many 
other public school features popularly supposed to be of im- 
memorial antiquity, fagging is in fact of quite late development. 
The custom developed rapidly after about I 78 j and was in general 
recognized by the school authorities, and sometimes regulated by 
them. Probably, as A. F. Leach suggests, its growth was oc- 
casioned by the development of organized games and the introduc- 
tion of extra meals. 

By the mid-19th century fagging was customary in most of 



FAGUET-FAIRBAIRN 
the great public schools. An illustration of how fagging worked 
a t  Rugby is to be found in T.  Hughes' T o m  Brown's Sclzool Days 
(18j7). For details of its operation in the public schools gener- 
ally, the best source is the report of the Clarendon commission 
( 1 8 6 4 ) ~  where the returns to the commissioners' queries no. 29 
and 30 and the (indexed) minutes of evidence and recommenda- 
tions give full particulars of the heavy tax upon young boys' time 
involved by fagging, and lurid (perhaps not altogether reliable) 
details of the alleged "oppressive, degrading and brutal" abuses 
of the system. By the second half of the 20th century fagging 
had either been abolished or reformed beyond recognition. 

(W. E.  T.) 
FAGUET. EMILE (1847-IQI~),  French critic and man of 

letters, was bdrn at  La Roche sur Yon. He mas educated at the 
h o l e  normale in Paris; after teaching for some time in La Ro- 
chelle and Bordeaux he nent  to Paris. After acting as assistant 
professor of poetry in the university he became professor in 1897. 
H e  was elected to the Academy in 1900 and received the ribbon of 
the Legion of Honour in the next year. He acted as dramatic 
critic to the Soleil; from 1892 he was literary critic to the Revue 
bleue and in 1896 took the place of M. Jules Lemaitre on the 
J o s ~ m a l  des de'bats. Among his works are monographs on Flazi- 
bert (1899), Andre' Clze'nier (1902), Zola (1903). Balzac (1913). 
M g r .  Dupanloup (1914); an admirably concise Histoire de la Lit- 
tdrature fran~aise depzlis le XL'IIC siBcle jusqu'ci nos jozirs; series 
of literary studies on the 17th, 18th and 19th centuries: Questiolzs 
politiqz~es (1899); Propos littkraircs (3 series, 1902-05); Le 
Libe'ralisme (1902) ; L'Anticle'ricalisme (1906) ; Le Paceficislne 
(1908) ; and several works on Rousseau (between 1910 and 1912). 
H e  died in Paris on June'7, 1916. 

FAHRENHEIT, GABRIEL DANIEL (1686-1 736), Ger- 
man physicist who made important improvements in the construc- 
tion o f  thermometers and introduced the thermometric scale 
known by his name (see THERMOMETRY). He was born at  Danzig 
on May 14: 1686. For the most part he lived in England and Hol- 
land, devoting himself to the study of physics and making a 
living, apparently, by the manufacture of meteorological instru- 
ments. He also invented an improved form of hygrometer, a de- 
scription of which, together with accounts of various observations 
and experiments made by him, was published in the Plzilosophical 
Transactions ( I  724). He died in Holland on Sept. 16, 1736. 

FA-HSIEN (fl. A.D. 399-414), Chinese Buddhist monk and 
traveler in central Asia, India and Ceylon, whose record of his 
journeys and studies is valuable evidence for the history of Bud- 
dhism and its strength in central Asia and northern India before 
its eclipse by Islam and the resurgence of Hinduism. Born at 
Shansi during the 4th century A.D. Fa-hsien set out from China, 
traveled westward through Turkistan and, about A.D. 402, crossed 
the Hindu Kush into India. There, in the then central Buddhist 
realm, he stayed for ten years, visiting Afghanistan and the Ganges 
valley, conversing with Buddhist monks and scholars and copying 
Buddhist texts. From India he sailed to Ceylon, where he con- 
tinued transcribing sacred texts that were unknown in China. 
About A.D. 414 he returned via Java to Nanking where he translated 
these texts (listed in P .  C. Bagchi, Le Canon bouddltique en  Chine, 
1927) from Sanskrit into Chinese. 

Translations of his narrative include S. Beal, Travels of Fah- 
Hian and Sztng-Ysln (1869); J .  Legge, Fa-hsien, a Record of 
Buddhist ic Kingdoms (1886); H .  A. Giles, T h e  Travels of Fa- 
hsien (399-414 A.D.) (1923). (R. L. HL.) 

FAIDHERBE, LOUIS LEON CESAR (1818-1889), 
French general and colonial administrator, was born on June 3, 
1818, a t  Lille. He received his military education at  the Bcole 
Polytechnique and at  Metz and entered the engineers in 1840. 
From 1844 to 1847 he served in Algeria, then two years in the West 
Indies: and again in Algeria, taking part in many expeditions 
against the Arabs. In  18jz he was transferred to Senegal as sub- 
director of engineers and in 1854 became governor of the colony. 
H e  held this post with one brief interval until July 1865. The 
work he accomplished in West Africa constitutes his most enduring 
monument. At that time France possessed in Senegal little else 
than the town of St. Louis and a strip of coast. Faidherbe dreamed 

of creating a French African empire stretching from Senegal to the 
Red sea. By boldly advancing the French outposts on the upper 
Senegal he stemmed the RiIoslem advance on the middle Niger; and 
by an advantageous treaty with Omar al-Hadji, the ruler of these 
countries, in 1860 he brought the French possessions into touch 
with the liiger. He also conquered the country lying between the 
Senegal and Gambia. When he resigned his post the foundation of 
the French dominion in West Africa had been laid. In  1863 he 
became general of brigade. 

From 1867 to 1870 he commanded the subdivision of Bona in 
Algeria; he was commanding the Constantine division at the com- 
mencement of the Franco-German War. Promoted to general of 
division in Nov. 1870, he was appointed (Dec. 3) commander-in- 
chief of the army of the north. The struggle between the I Ger- 
man army and that commanded by Faidherbe, in which were in- 
cluded the hard-fought battles of Pont Noyelles, Bapaume and St. 
Quentin, TTas perhaps the most honourable to  the French army in 
the whole of the war. Elected to the national assembly for the 
de'partement of the Nord, he resigned his seat in consequence of 
its reactionary proceedings. Faidherbe was made chancellor of 
the order of the Legion of Honour. In  1872 he went on a scientific 
mission to upper Egypt, where he studied the monuments and 
inscriptions. He was elected a senator in 1879. He died on 
Sept. 29, 1889, and received a public funeral. Statues and monu- 
ments to his memory were erected at  Lille, Bapaume, St. Quentin 
and St. Louis, Senegal. His works include Collectiolt des in- 
scriptions numidiqz~es (1870) ; Epigraphie phdnicienne (1873) ; 
Essai sur la langue poz~l (1875) ; Le Ze'naga des tribus skne'galaises 
(1877) : Cafnpagne de l'arme'e du ilrord (1871) ; Le Soudan Fran- 
~ a i ~  (1884); Le Skne'gal (1889). 

See Brunel, Le Ginkval Faidherbe ( 2  v o l ,  1 8 9 2 )  ; Riethy, Histoire 
populaire did gknkval Faidherbe (1901) ; and Froelicher, Trois Colonisa- 
teurs: Bugeaud, Faidherbe, GalliCni (1903). 

FAIENCE, a term applied generally to all kinds of glazed 
pottery, but properly the French word for the porzellana di 
Faenza, a fine kind of glazed and painted earthenware made in 
Faenza, Italy. See POTTERY AND PORCEL~IN. 

FAIN, AGATHON JEAN FRANCOIS ( I  778-1837), 
French historian, was secretary and archivist to the cabinet par- 
ticzllier of Sapoleon I from 1806 to 181 5. He was born at Paris 
on Jan. 11, 1778. At the time of his appointment to the emperor's 
cabinet he had been working since 1795 in various state archives. 
Kapoleon created him a baron in 1809 and in 1813 made him his 
private secretary. This office, lost a t  the first Bourbon restora- 
tion, was resumed during the Hundred Days. after which Fain 
retired into private life. He was recalled in 1830 by Louis Philippe, 
mho appointed him first secretary of the cabinet and, on occasion, 
administrator of the civil list. He was also, from 1834 until his 
death at Paris on Sept. 16. 1837, the deputy for Montargis, Loiret. 

Fain employed his years of retirement in publishing his reminis- 
cences of Napoleon's reign. These works have remained important 
sources for the history of the first empire in France; the most 
notable are Manuscrit de 1814, contenant l'histoire des six derniers 
?nois du  rBgne de iVapole'on (1823) ; iManzcscrit de 1813, contenant 
le pre'cis des e've'nements de cette anne'e pour servir ci l'histoire de 
l'empereur Napole'on, 2 vol. (1824); Manuscrit de 1812, 2 vol. 
(1827) ; and Manuscrit de l'an 111 (1794-1795) (1828). Fain's 
Me'moires were published posthumously in 1908. 

FAIR: see EXHIBITIONS AXD TRADE FAIRS. 
FAIRBAIRN, ANDREW MARTIN (1838-191 2) , British 

Congregational theologian, an advocate of theological liberalism, 
was born at Inverkeithing, Fife, on Nov. 4, 1838. He was edu- 
cated at  Edinburgh and Berlin and at the Evangelical Union 
Theological academy in Glasgow ; entering the Congregational 
ministry, he held pastorates at  Bathgate, West Lothian and Aber- 
deen. From 1877 to 1886 he was principal of Airedale college, 
Bradford, a post mhich he gave up to become the first principal of 
Mansfield college, Oxford. I n  1883 he was chairman of the Con- 
gregational Union of England and Wales. He resigned his position 
at Mansfield college in 1909 and died in London, Feb. 9. 1912. 

Among his more important works are Studies i n  the Philosophy 
of Religion and History (1876), Philosophy of the  Christian R e -  



ligion (1902) and Studies i n  Religion and Theology (1909). born at  Brimfield on Jan'. 17, 1796. H e  designed the models from 
See W. B .  Selkie, Life o f  Andrew Mart in  Fairbairn (1914). which he and his brother manufactured stoves and plows a t  St. 
FAIRBAIRN, SIR WILLIAM, BART. (1789-1874), Brit- Johnsbury, Vt. In  1826 he patented a cast-iron plow which was 

ish engineer who in 1845 collaborated with Robert Stephenson in extensively used. In  1831 he invented the famous compound- 
the design of the famous early railway bridges over the 3Ienai lever platform scale, which marked a great advance in the con- 
strait and the River Conway, and who made the tests that led struction of machines for weighing heavy objects. H e  died a t  St. 
to the adoption of the tubular design, was born at Kelso, Rox- Johnsbury on April 1 2 ,  1886. 
burghshire, on Feb. 19. 1789. Although for a time he ran a yard FAIRBANKS, the principal city of the interior of Alaska, 
to build iron ships in h~1ill\~all, London, most of his working life US. ,  is a mining and transportation centre located 250 mi. up the 
was spent in Manchester, with James Lillie as partner from 1817 Tanana river from its confluence with the Yukon. A gold strike in 
to 1832, thereafter on his own. 1902 brought stampeders to the vicinity; in 1906 the population 

In  1844 Fairbairn introduced the'lancashire boiler with twin may temporarily have reached 8,000. That year gold production 
flues. He pioneered the use of wrought iron as a material for the surpassed $g,ooo,ooo. Expensive dredges soon became necessary 

,hulls of ships and for bridges, and introduced it in preference to to reach the gold-bearing gravels; a number were still operating in 
cast iron for mill shafting and for beams for buildings. From the second half of the 20th century. 
1834 Fairbairn scientifically investigated the strength of iron, the The Richardson highway from Fairbanks to the coast a t  Valdez 
relative merits of hot and cold blast, and how to abate smoke; with was completed in 1923. In  the same year the Alaska railroad was 
Eaton Hodgkinson he studied the strength of iron beams and ' completed from Anchorage. In  the 1920s Fairbanks became a 
.columns. For Lord Kelvin he determined (1851) the melting centre for Alaska's famed "bush pilots." During World War I1 
points of many substances under great pressure. He conducted or construction of the Alaska highway linked Fairbanks with the 
guided experimental work for several government committees major Korth American highways. Ladd and Eielson air force bases 
and was consulted on many and varied works both in Great Britain were built nearby. 
and abroad. The meeting of the mining frontier and the air age a t  Fairbanks 

Fairbairn was president of the Institution of Mechanical Engi- is symbolized by sturdy log cabins nestling beside multistory steel 
neers in 18j4, and of the British association in 1861. He re- buildings. The University of Alaska is noted both f o r  its mining 
ceived a gold medal from the Royal society in 1860 and was made course and for its advanced geophysical institute. For compara- 
a baronet in 1869. He died at hioor Park, Surrey, on Aug. 18, tive population figures see table in ALASKA: Population.  
1874. His youngest brother, Sir Peter (1799-1861), founded in (J .  E. CL.) 
Leeds an establishment to make textile machinery and machine FAIRCHILD, DAVID GRANDISON (1869-19;4), U.S. 
tools: and \\-as knighted in 18 58. agricultural explorer who supervised the introduction of many 

See The Li fe  o f  Sir Willianz Fairbairn, partly written b y  himself, useful plants into the United States, was born on April 17: 1869, 
edited and completed by William Pole (1877). (S. B. HE.) a t  Lansing, Mich. In 1888 he graduated from Kansas State col- 

FAIRBANKS, CHARLES WARREN (18jz-ig18), U.S. lege, Manhattan, and, after some graduate work a t  the University 
politician, vice-president under Theodore Roosevelt (1905-091, of Iowa, Iowa City, and Rutgers, New Brunswick. N.J.. he joined 
was born in Unionville Center, Ohio, on May 11, 1852. He gradu- the section of plant pathology of the United States department of 
ated from Ohio Wesleyan university, Delaware, in 1872, studied agriculture in Washington, D.C., in 1889. From 1893 to 1896 he 
lav  in Cleveland and began practice in Indianapolis, Ind. He was studied in Italy, Germany and Java. He helped W. T. Swingle 
the chief power in the Republican party in that state from 1896 organize the section of plant introduction (then the section of 
until his death. He was temporary chairman and keynote speaker foreign seed and plant introduction) of the department of agri- 
of the convention which nominated LVilliam McKinley, and was culture in 1897-98. Fairchild served the section as agricultural ex- 
U.S. senator from Indiana: 1897-190;. A conservative and repre- plorer (1898-1903), as administrator in charge (1903-28) and, 
senting a doubtful state! he was the political choice as running after retirement, as collaborator (1928-54). During his adminis- 
mate to T h e o d ~ r e  Roosevelt in 1904. In  1912 Fairbanks sup- tration many thousands of kinds of plants were introduced into 
ported ll'illiam Howard Taft instead of Roosevelt. He was again the country. In 1905 he married Marian, daughter of Alexander 
his party's nominee for vice-president on the unsuccessful ticket Graham Bell. Fairchild was the author of several books, including 
of 1916 headed by Charles Evans Hughes. Exploring for Plants (1930), an account of the Allison Vincent 

Fairbanks died June 4! 1918. Armour expeditions for the United States department of agri- 
FAIRBANKS, DOUGLAS (1883-1939), motion-picture culture; the autobiographical T h e  World  W a s  M y  Garden (1938) ; 

actor and producer, best known for his portrayals of ebullient and T h e  Wor ld  Grows Round M y  Door (1947). story of the 
and athletic heroes. was born in Denver, Colo., Xfay 23) 1883. Kampong, Fairchild's home in Coconut Grove, Fla. The Fair- 
After college study he began a stage career. eventually becoming child Tropical garden at  Coconut Grove was named in his honour. 
a leading man in Kern York (1906). Within a few years he turned Fairchild died in Coconut Grove on Aug. 6, I9  54. (J.  i V .  TT.) 
to motion pictures: and in 1917 was head of his own producing FAIRFAX, EDWARD (c. I j 7 j - 1 6 ~  j ) ,  English poet. trans- 
company. Among his many popularly successful pictures Rere lator of Tasso and refiner of couplet verse, was born a t  Leeds, 
Tlze :\lark o j  Zorro (1920), T h e  Three AVz~sketeers (1921). Robin  Yorkshire! c .  1575. His Godfrey oJ Bulloigne or the  Recoverie o f  
Hood (1922); T h e  Black Pirate (1926) and The  Iron Mask Jerusalem (1600), a translation of Tasso's Gerusalemme Liberata, 
( 1 ~ 2 9 ) .  He was married to Mary Pickford ( q . ~ . )  in 1920 and achieved great fame, and was praised by John Dryden: 'LFor 
divorced by her in 1935. With Miss Pickford, Charlie Chaplin Spenser and Fairfax both . . . saw much farther into the Beauties 
and others, he was a founder of the United Artists corporation. of our Numbers, than those ~ v h o  immediately followed them." 
Fairbanks died in Santa Monica. Calif.. Dec. 1 2 ,  1939. Although translating stanza by stanza. Fairfax freely altered 

His son, DOUGLAS (ELTON) FAIRBANKS (1909- )! also was a poetic detail. His terminal couplets are often sonorous departures 
film star, served with distinction in World War I1 and later became from the Italian, and fronl these especially Edmund Waller 
a television producer in England. (31. s .  BY.) "deriv'd the Harmony of his Numbers." 

FAIRBANKS, ERASTUS (1792-1864), U.S. manufac- For in the secret of her troubled thought, 
turer, was born in Brimfield, Mass., on Oct. 28, 1792. In 1824 he A doubtful combat, love and honour fought; 
formed a partnership with his brother Thaddeus for the manu- ( G o d f r e y ,  vi, 70) 
facture of stoves and p l o ~ s .  Erastus xas a member of the state is a typically well-balanced couplet which faller copied in Instruc- 
legislature in 1836-38, and governor of Vermont in 18j2-53 and tions t o  a Painter (1666). Fairfax also influenced Milton, whose 
1860-61. His son HORACE FAIRBANKS (1820-88) became presi- tonal harmony he often anticipated : 
dent of E. and T.  Fairbanks and Co. in 1874, and was governor And counsellors of her old love, she made 
of Vermont from 1876 to 1878. Those vallies dumb, that silence and that shade. 

His brother THADDEUS FAIRBANKS (1796-1886), inventor, was (God f rey ,  vi, 103) 



FAIRFAX OF CAMERON 
Among Fairfax' other works were 1 2  eclogues, of which only 2 

and most of a third have been found. The finest, "Hermes and 
Lycaon," is an apocalyptic singing match between worldly and 
spiritual lovers, and was published, with a curious account of the 
bewitching of the poet's daughters, in the Philobiblon society's 
Miscellanies (1858-59). Another eclogue appeared in The Muses' 
Library (1737). The complete manuscript of the eclogues still 
survived in 1789 and may exist unnoticed. Fairfax died in Jan. 
1635. (C. G. B ) 

FAIRFAX OF CAMERON, FERDINAND0 FAIR- 
FAX, Z N D  BARON (1584-1648), English parliamentary general, 
was born on March 29, 1584, son of Thomas Fairfax of Denton 
(1560-1640; created Baron Fairfax of Cameron, 1627). He was 
M.P. for Boroughbridge during the six parliaments which met 
between 1614 and 1629 and also during the Short Parliament of 
1640. In  May 1640 he succeeded his father as Baron Fairfax, but 
being a Scottish peer he sat in the English house of commons as 
one of the representatives of Yorkshire during the Long Parlia- 
ment from 1640 until his death; he took the side of the parliament, 
but held moderate views and desired to maintain the peace. In 
the first Scottish War Fairfax had commanded a regiment in the 
king's army; on the outbreak of the Great Rebellion in I 642 he was 
made commander of the parliamentary forces in Yorkshire, nith 
Newcastle as his opponent. Hostilities began after the repudi- 
ation of a treaty of neutrality entered into by Fairfax with the 
royalists. At first he met with no success. He was driven from 
York, where he was besieging the royalists, to Selby; then in 
1643 to Leeds; and after beating off an attack at  that place he 
was totally defeated at  Adwalton moor (June 30). H e  escaped 
to Hull, which he defended against the duke of Newcastle (Sept. 2- 

Oct. I I ) ,  and by means of a brilliant sally caused the siege to be 
raised. Fairfax was victorious a t  Selby (April I I ,  1644), and join- 
ing the Scots besieged York, after which he was present a t  Marston 
moor. In  July he was made governor of York, in December he 
took the town of Pontefract, but failed to secure the castle. He 
resigned his command on the passing of the Self-Denying ordi- 
nance, but remained a member of the committee for the govern- 
ment of Yorkshire. He died from an accident on March 14, 1648, 
and was buried at  Bolton Percy. He was twice married, and by 
his first wife, Mary, daughter of Edmund Sheffield, 3rd Lord 
Sheffield (afterward 1st earl of Mulgrave), he had six daughters 
and two sons, Thomas, who succeeded him as 3rd baron, and 
Charles, a colonel of horse, who was killed a t  Marston moor. 

FAIRFAX OF CAMERON, THOMAS FAIRFAX, 
3RD BARON (161 2-1671), parliamentary general and commander 
in chief during the English Civil War, the eldest son of the 2nd 
baron, was born a t  Denton, near Otley, Yorkshire, on Jan. 17, 
1612. H e  studied at  St. John's college, Cambridge (1626-29), 
and then served as a volunteer with the English army in the Low 
Countries under Lord Vere, whose daughter Anne he married in 
1637. H e  was knighted in 1640. 

The Fairfaxes, father and son, though they served in the royal 
army during the first Scottish War, sided with the Long Parliament 
in its quarrel with Charles I. When Charles endeavoured to raise 
a guard for his onn  person at  York, intending it to form the nucleus 
of an army, Fairfax presented a petition asking him to discontinue 
the raising of troops. This was a t  a meeting of the freeholders and 
farmers of Yorkshire convened by the king on Heworth moor 
near York (June 1642). When war broke out, Lord Fairfax was 
appointed general of the parliamentary forces in the north, and 
his son, Sir Thomas, was made lieutenant-general of horse under 
him. Both father and son distinguished themselves in the cam- 
paigns in Yorkshire (see CIVII. ~ V A R ,  ENGLISH). Sometimes se- 
verely defeated, more often successful and always energetic, 
prudent and resourceful, they maintained the struggle until the 
crisis of 1644, when York was held by the marquess of Newcastle 
against the combined forces of the English parliamentarians and 
the Scots, and Prince Rupert hastened with all available forces to 
its relief. The battle of Marston moor (q.v.) mas decisive of the 
struggle in the north. The younger Fairfax bore himself nith the 
greatest gallantry in the battle and, though severely wounded, man- 
aged to join Cromlsell and the victorious cavalry on the other 

wing. One of his brothers, Col. Charles Fairfax, was killed in the 
action. 

After the passing of the Self-denying ordinance Thomas Fair- 
fax was selected to succeed Essex, as lord general, with Oliver 
Cromm ell as his lieutenant-general and cavalry commander; and 
after a short preliminary campaign the "New Model" army justi- 
fied its existence, and "the rebels' new brutish general," as the king 
called him, his capacity as commander in chief in the decisive 
victory of Naseby (9.v.). The king fled to Wales. Fairfax be- 
sieged Leicester and mas successful a t  Taunton, Bridgwater and 
Bristol. Oxford surrendered in 1646, and it  is characteristic of 
the man that the general's first act \+as to set a strong guard on 
the Bodleian library. 

In Jan. 1647 Charles was delivered up by the Scots to the 
commissioners of parliament. Fairfax met the king beyond Not- 
tingham and accompanied him during the journey to Holmby, 
treating him with the utmost consideration. In  the confused 
negotiations between the various parties which followed, Fairfax 
was placed in the unpleasant position of intermediary between 
his own officers and parliament. He was more at  home in the 
field than at the head of a political committee and, finding events 
too strong for him, he sought in vain to resign his commission 
as commander in chief. He remained the titular chief of the 
army party. and with the greater part of its objects he was in 
complete, sometimes most active, sympathy. Shortly before the 
outbreak of the second Civil War, Fairfax succeeded his father 
in the barony and in the office of governor of Hull. In the field 
against the English royalists in 1648 his operations culminated in 
the successful siege of Colchester, after the surrender of which 
place he approved the execution of the royalist leaders Sir 
Charles Lucas and Sir George Lisle, holding that these officers 
had broken their parole. At the same time Cromwell's great vic- 
tory of Preston crushed the Scots, and t h e  independents became 
practically all-powerful. 

Milton, in a sonnet written during the siege of Colchester, 
called upon the lord general to settle the kingdom, but the crisis 
was now at  hand. Fairfax approved, if he did not take an active 
part in, Pride's Purge (Dec. 6, 1648), but on the question of the 
fate of Charles he opposed the army officers. He presided over 
the judges who were to try the king at  the preliminary sitting. 
Then, convinced that the king's death was intended, he refused 
to act. In calling over the court, when the crier pronounced the 
name of Fairfax, Lady Fairfax, from the gallery, cried out "that 
the Lord Fairfax was not there in person, that he would never sit 
among them, and that they did him wrong to name him as a com- 
missioner." His last service as commander in chief was the 
suppression of the Leveller mutiny at  Burford in May 1649. H e  
had been reappointed lord general, but the council of state re- 
solved to send an army against the Scots in 1650. Fairfax re- 
signed his commission. Cromwell was appointed his successor. 
Fairfax received a pension of L5,ooo a year, and lived in retire- 
ment at  his Yorkshire home of Nunappleton till after the death of 
the Protector. 

The troubles of the later Commonwealth recalled him to politi- 
cal activity, when Monk invited his co-operation against Lam- 
bert's army. When, in Dec. 1659, he appeared at  the head of 
a body of Yorkshire gentlemen, 1,200 horse quitted Lambert's 
colours and joined him. That day secured the restoration of the 
monarchy. Fairfax was elected member for 1-orkshire in the 
"free" parliament and led the commission appointed by the 
house of commons to wait upon Charles I1 at  The Hague and 
urge his speedy return. 

The remaining I I years of the life of Lord Fairfax were spent 
in retirement at his seat in Yorkshire. He died at  Nunappleton 
on Nov. 12,  1671, and was buried at  Bilborough, near York. As 
a soldier he was exact and methodical in planning, in the heat of 
battle "so highly transported that scarce any one durst speak a 
word to him" (Bulstrode Whitelocke), chivalrous and punctilious 
in his dealings with his own men and the enemy. Honour and 
conscientiousness were equally the characteristics of his private 
and public character. But both in war and peace he was over- 
shadowed by his associate Cromwell. 



FAIRFIELD-FAIR TRADE LAWS 
Lord Fairfax translated some of the psalms, and wrote poems 

on solitude, the Christian warfare, the shortness of life, etc. Dur- 
ing the last year or two of his life he wrote two Memorials which 
have been published-one on the northern actions in which he 
was engaged in 1642-44, and the other on some events in his 
tenure of the chief command. At York and at  Oxford he en- 
deavoured to save the libraries from pillage, and he enriched the 
Bodleian with some valuable manuscripts. His only daughter, 
Mary Fairfax, was married to George Villiers, the profligate duke 
of Buckingham of Charles 11's court. 

BIBLIOGRAPHY.-Fairjax Correspondence, 4 vol., 2 vol. ed. by G. W. 
Johnson (1848) and 2 vol. under the title Memorials of the Civil War 
ed. by R. Bell (1849) ; M. A. Gibb, The Lord General, a Life of 
Thomas Fairfax (Oxford, 1940) ; S. R. Gardiner, History of the Great 
Civil War (1893). 

His descendant Thomas, 6th baron (1692-1782), inherited 
from his mother. the heiress of Thomas, 2nd Baron Culpepper, 
large estates in Virginia, U.S., and having sold Denton hall and 
his Yorkshire estates he retired there about 1746, dying a bachelor. 
H e  was a friend of George Washington's. Thomas found his 
cousin William Fairfax settled in Virginia and made him his agent; 
and Bryan (1737-1802), the son of William Fairfax, eventually 
inherited the title, becoming 8th baron in 1793. His claim was 
admitted by the house of lords in 1800. But it was practically 
dropped by the U.S. family, until, shortly before the coronation 
of Edward VII ,  the successor in title was discovered in Albert 
Kirby Fairfax (1870-1939), a descendant of the 8th baron, who 
was a U.S. citizen. In  Nov. 1908 Albert's claim to the title as 
12th baron was confirmed by the house of lords. 

FAIRFIELD, a town of Fairfield county, Conn., US., on 
Long Island sound, adjoining Bridgeport on the southwest. (For 
comparative population figures see table in CONNECTICUT: PO@- 
lation.) 

Although known as a summer resort, industries include the 
manufacture of batteries, chemicals, drugs, roller bearings and 
automobile accessories. Fairfield university, officially Fairfield 
University of St. Robert Bellarmine (Roman Catholic), a college 
of liberal arts for men, was founded there in 1942. 

The town was settled in 1639 by Roger Ludlow, who in 1637 had 
been one of a band which defeated the Pequot Indians in the 
vicinity. During the colonial period it  was a place of importance, 
but later it was overshadowed by Bridgeport. On July 8, 1779, 
Fairfield was burned by the British and Hessians under Gov. Wil- 
liam Tryon. 

FAIRHAVEN, a town of Bristol county, Mass., US., on 
Buzzards bay, across the Acushnet river from New Bedford. (For 
comparative population figures see table in MASSACHUSETTS: 
Population.) The town is a summer resort and a residential 
suburb of New Bedford and has factories which manufacture 
tacks, machinery and commercial fishing equipment. Whaling, the 
principal industry in mid-19th century, was replaced by shellfish- 
ing, deep-sea fishing and the building of fishing vessels. Fairhaven 
was the home port of Captain Joshua Slocum, the first man to sail 
alone around the world (1895-98). 

First settled in 1670, Fairhaven was separated from New Bed- 
ford and incorporated as a town in 1812. In  1778, British forces 
dismantled the small fort and set fire to the town, but were driven 
off by militia under Maj. Israel Fearing. The fort was rebuilt a t  
once and renamed Ft. Phoenix. I n  the War of 1812, it was a 
strong defense point on the New England coast. (CA. M. C.) 

FAIR ISLE, a rugged island between the Orkney and Shetland 
Islands northeast of the Scottish mainland in Zetland county. I t  is 
composed of Old Red Sandstone and its highest point, Ward hill, 
reaches 400 ft. I t  has two lighthouses. Fewer than 100 crofters 
live on Fair Isle, many of whom still knit the multicoloured wool- 
len garments which made the island famous. To ornithologists 
Fair Isle rivals Heligoland in its importance as a bird-migration 
station, and since 1949 it  has belonged to the Fair Isle Observatory 
trust. 

Pop. (1951) 73; area 3 sq.mi. 
FAIR LAWN, a borough of Bergen county, N.J., US., 10 mi. 

from the George Washington bridge to New York city. The bor- 

ough is separated from Paterson, N.J., by the Passaic river. The  
population was 36,421 in 1960. (For comparative population fig- 
ures see table in NEW JERSEY: Population.) 

A carefully planned community, the borough was incorporated 
in 1924, and in 1948 a council-manager form of government was 
established. 

In  1929 a model garden apartment community named Radburn 
was built under the auspices of the Rockefeller foundation. This 
community served as an example of desirable apartment planning; 
its pattern was adopted in modified form in many places. An 
industrial park covering 175 ac. is another example of community 
planning. The park contains several light industries whose build- 
ings have been integrated into the community without depressing 
property values. Local manufactures include airplane parts, dyes 
and concrete products. (S. HE.) 

FAIRMONT, a city of northern West Virginia, U.S., 65 air- 
line miles south of Pittsburgh, Pa., a t  the confluence of West 
Fork and Tygart Valley rivers, the head of navigation of the 
Monongahela river; seat of Marion county. (For comparative 
population figures see table in WEST VIRGINIA: Population.) 
First settled after the American Revolution, it  was incorporated in 
1820 as Middletown, and renamed Fairmont in 1843. After the 
arrival of the Baltimore and Ohio railroad in 1852 it  became an 
important political, mercantile and bituminous coal-mining cen- 
tre. At nearby Monongah a coal mine explosion took 359 lives in 
1907. Since 1919 Fairmont has had a unique four-man bipartisan 
commission government. Fairmont State college was founded in 
1867 as a state supported college. Industrial products include 
glass containers, aluminum sheets, fluorescent lamps, paper boxes, 
mining machinery and coke. (GE. W. SM.) 

FAIR OAKS, a station on a branch (formerly famous as  the 
York river railway) of the Southern railway, 6 mi. E. of Rich- 
mond, Virginia, U.S. I t  is noted as the site of one of the battles 
of the Civil War (q.v.), fought on May 31 and June 1, 1862, be- 
tween the Union (Army of the Potomac) under Gen. G. B. Mc- 
Clellan and the Confederate forces (Army of Northern Virginia) 
commanded by Gen. J. E.  Johnston. The attack of the Confed- 
erates was made a t  a moment when the river Chickahominy di- 
vided the federal army into two unequal parts-two corps on 
the south bank, three on the north-and was, moreover, swollen 
to such a degree as to endanger the bridges. Gen. Johnston sta- 
tioned part of his troops along the river to prevent the Federals 
sending aid to the smaller force south of it, upon which the Con- 
federate attack, commanded by Gen. Longstreet, was directed. 
Many accidents, due to the inexperience of the staff officers and 
to the difficulty of the ground, hindered the development of Long- 
street's attack, but the Federals were gradually driven back with 
a loss of ten guns, though a t  the last moment reinforcements 
managed to cross the river and re-establish the line of defense. 
At the close of the day Johnston was severely wounded, and Gen. 
G. W. Smith succeeded to the command. The battle was renewed 
on June 1 but not fought out. At the close of the action Gen. 
R.  E. Lee took over the command of the Confederates, which he 
held till the final surrender in April 1865. So far  as the victory 
lay with either side, it  was with the Union army, for the Confed- 
erates failed to achieve their purpose of destroying the almost 
isolated left wing of McClellan's army, and after the battle they 
withdrew into the lines of Richmond. The Union losses were 
5,031 in killed, wounded and missing; those of the Confederates 
were 6,134. The battle is alternatively known as the battle of 
Seven Pines. 

FAIR TRADE LAWS, a term applied to  laws that allow 
manufacturers of branded, trade-marked goods, or, in some in- 
stances, distributors of such products, to fix the actual or minimum 
resale prices of these branded goods by resellers. Such price con- 
trols are more widely effective in retail sales to  consumers than 
at  other levels of marketing. Only a few types of goods have 
come under such controls, the leading examples being drugs and 
pharmaceuticals, books. photographic supplies, liquors, miscel- 
laneous household appliances and various specialty goods. 

By the 1960s "fair trade laws" had been enacted a t  various 
times in 45 states of the United States. The laws are rooted in a 



FAIR TRA .DE LAWS 
long, controversial history that began in the 1880s and has been 
paralleled by similar developments in other parts of the world, 
especially in the highly industrialized western countries. 

The designation "fair trade law" became widespread in the 
United States following the adoption of the California Fair Trade 
law in 1931, and its amendment in 1933. The label probably was 
inherited from the American Fair Trade league, an association of 
manufacturers of branded goods organized in 1913, which at- 
tempted for some 20 years to obtain federal legislation sanction- 
ing resale price maintenance contracts between manufacturers 
and their distributors. Prior to 1931 in the United States, and 
in other countries historically and currently, the recognized name 
for this important problem area was "resale price maintenance." 

The Sherman Antitrust act of 1890 in the United States, with 
its prohibition of monopolies, early gave resale price maintenance 
a peculiar status. The U.S. courts, especially the supreme court, 
erected barriers to effective enforcement by prohibiting or casting 
doubts upon the means of enforcement. I n  other countries, and 
especially in Great Britain, resale price maintenance came into 
wide use, enforced by trade associations and groups of trade as- 
sociations. Before enactment of the 1931 California Fair Trade 
law, resale price maintenance in interstate commerce in the United 
States was limited to the mere suggestion of prices to dealers with- 
out effective power of enforcement or to sale through bona fide 
agents and on consignment. The crux of the whole matter from 
the point of view of those wishing such controls was inability to 
enforce prices on unwilling independent dealers who chose to sell 
below the suggested prices of manufacturers. Under these condi- 
tions, the controls covered only a small proportion of total con- 
sumers' goods. 

I n  1933 California amended its 1931 statute to make the con- 
tractual prices agreed upon between a manufacturer and contract- 
ing dealers binding upon all resellers. This so-called "nonsigners' 
clause" with its coercive authority over unwilling dealers gave 
the fair trade movement enormous momentum. Although resale 
price maintenance historically is not a depression phenomenon, its 
legislative sanction was influenced very greatly by the depressed 
markets of the 1930s. In  a few years following the 1931 and 1933 
California acts, identical or similar statutes were enacted by 44 
other states. In  the meantime, the legal doubts and barriers were 
removed or relieved by a favourable 1936 review by the G.S. su- 
preme court in Old Dearborn Distributing Co. v. Seagram Distik- 
lers Corp., 229 U.S. 183 and passage of the Miller-Tydings act 
in 1937, which removed the barriers in interstate commerce be- 
tween states with fair trade laws. 

Thus, when World War I1 began, resale price maintenance had 
become widely accepted legally in the United States, as it had also 
in several other countries. The coercive pouer of the nonsigners' 
clause, in fact, gave manufacturers more specific authority over 
pricing in the U.S. marketing channels than was true in most 
other parts of the world, but, as it turned out, this was only a 
temporary peak in the United States. In  the postu7ar years the 
entire issue was reopened in the United States and elsewhere. 

I n  1951, the U.S. supreme court raised serious doubts concerning 
the nonsigners' clause in Scltwegmann Bros. v. Culvert Distillers 
Corp., 341 U.S. 384. I n  1952 congress passed the McGuire act in 
order to  reestablish the position of the nonsigners' clause, and it 
was upheld by the U.S. supreme court in 1953. However, in sub- 
sequent years the fair trade laws of the states ran into increasing 
difficulties in state supreme courts. By the end of 1959, fair trade 
was without firm legal sanction or was in serious legal jeopardy in 
20 states (including Vermont, Texas and Missouri, where such 
laws had never been enacted) and the District of Columbia. 

During the postwar years, resale price maintenance as a business 
practice and organized movement weakened even more perceptibly 
in some other countries. I t  was prohibited in both Canada and 
Sweden and serious doubts about it existed in France. Develop- 
ments in Great Britain were most interesting in light of the long 
British record of collective enforcement going back to 1890 and 
the relatively favourable reports on the subject by governmental 
committees in 1920 and in 1930. During the earlier period, British 
courts and governmental committees interpreted the right of con- 

tract broadly to permit manufacturers to make resale price main- 
tenance agreements among themselves and with their distributors, 
provided undue restraint of trade was not shown. In  the absence 
of outright prohibitions of collusive agreements or cartels, as in 
the United States, collective enforcement became widespread. 
In 1949, a third governmental committee, following an extended 
investigation and much more comprehensive treatment than in 
the earlier reports, recommended strongly against collective 
sanctions and enforcement. I t  al.so took a strong position in 
favour of the right of independent enforcement by individual 
producers. 

In 1956 the Restrictive Trade Practices act prohibited the en- 
forcement of resale prices by the collective withholding of supplies 
and related arrangements; it  also strengthened the position of the 
individual supplier by giving him a right of recourse to the courts 
in enforcement against dealers who were not parties to the agree- 
ment. A review of la~v,  regulation and practice throughout the 
leading nations of the world in 1960 disclosed that the issues and 
forces involved under "fair trade" and "resale price maintenances" 
were far from being resolved. 

Actually, it seems unlikely that a stable equilibrium or solution 
can be achieved either in law or in business practice. The initial 
movement beginning in the 1880s reflected the impact of success- 
ful brand promotion by manufacturers upon relations in the dis- 
tributive trades and the division of the market among competing 
brands. The very success of manufacturer brand promotion made 
for more active competition among retailers. The modern U.S. 
drug store, for example, with its shelves loaded with national 
brands is in much keener, more direct competition with other 
similar stores than was true of the former "chemists" and "apothe- 
caries" who did their own mixing and labeling. Resale price main- 
tenance by manufacturers might have become fairly widespread 
and effective, however, if retailing had remained in the hands of 
armies of unorganized small, local independent dealers. Large- 
scale retailing, together with the growth of strong dealer organiza- 
tions, sets up strong conflicting interests within retailing and in the 
marketing channels. In  most fields in highly industrialized coun- 
tries. the marketing channels are both complex and highly overlap- 
ping. Consequently the establishment and enforcement of a single 
price or even of a minimum price by manufacturers is a compli- 
cated and burdensome business in the absence of collective 
enforcement efforts, limitation of numbers of enterprises or govern- 
mental intervention. I n  a few instances. as in the sale of alcoholic 
beverages in some jurisdictions, resale price maintenance has be- 
come mandatory and is enforced by governmental agencies. The 
long-run rationale of "fair trade" or resale price maintenance 
points either away from the unique traditional antitrust approach 
in the United States or toward governmental regulation. The con- 
flicting interests of consumers, retailers, wholesalers and producers 
are so diverse and well organized as to allow no point of stable 
equilibrium in the absence of private or public limitations on free 
access to the market. Effective resale price controls act as mag- 
nets to attract excessive capital and manpower into distributive 
activities. Hence such a program is not workable in the long run 
without means of restricting numbers of enterprises. 

Unfortunately, in the play of the competing forces and pressures 
on markets, occasional important injuries to individual enterprises 
or classes of enterprises occur. Thus, manufacturers of well 
known advertised brands may be injured if their products are fea- 
tured as "leaders" or "loss leaders" or are used as "bait," insofar 
as distributors may be able to push the sale of other brands in 
higher regard with them. Small independent specialty dealers 
are unable to use "leaders" and "loss leaders" as effectively as are 
department stores and supermarkets. Sellers and the consuming 
public both are injured by deceptive price practices. I t  is gen- 
erally agreed among impartial observers that resale price main- 
tenance or "fair trade" is not a true solution to problems arising 
out of trade conflicts or unfair and deceptive practices. I t  is held 
that active enforcement of antitrust legislation and of laws curbing 
unfair and deceptive methods of competition provide adequate 
safeguards for all concerned-manufacturers, retail and wholesale 
distributors and consumer-buyers. 
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The  Report of the Committee on  Retail Trade Practices (1931) ; Find- and the sea. The fairy women who come to the births of children 
ings and Decisions o f  a Committee Appointed to Inquire Into the Prim- and foretell their fortunes (Fata, Moerae, ancient Egyptian 
ciple of Fixed Retail Prices (1920). Hathors, Fe'es, Dominae Fatales), with their spindles, are refrac- 

Canada: see numerous reports of The Restrictive Trade Practices tions of the human "spae-women" (in the scots term) who derive 
Commission. (E. T. G.) omens of the child's future from various signs. These women. 

FAIRUZABAD~ (AbG-t-TBhir ibn Ibrahim Majd ud-Din represented in the spiritual world by Fata, bequeath to us the 
ul-Fairuzabadi) (1329-14141, Arabian lexicographer, was born at  French f ie ,  in the sense of fairy. Perrault uses fe'e for anything 
Karazin near Shiraz. His student days were spent in Shiraz,Wasit, that has magical quality. 
Baghdad and Damascus. H e  taught for ten years in Jerusalem, and The nearest analogy to the shape which fairy belief takes in 
afterwards travelled in western Asia and Egypt. In  1368 he set- Scotland and Ireland-the "pixies" of southwestern England-is 
tled in Mecca, where he remained for  1 j years. He next visited in ~a~ or ~ i ~ ~ i ~  of the Arabs, Moors and people of Palestine. 
India and spent some time in Delhi, then remained in Mecca 1, ,tories which have passed through a literarr medium, like TJze 
another ten years. The following three years were spent in Bagh- Arabian Nights, the geni or Jin do not so much resemble our 
dad, in Shiraz (where he was received by Timur), and in Ta'iz. fairies as they do in the popular superstitions of the East, orally 
In I393 he was appointed chief cadi (qadi) of Yemen, married a collected. They chiefly differ from our fairies in their greater 
daughter of the sultan, and died a t  Zabid in 1414. During this tendency to m,ear animal forms; though when they choose to  
last period of his life he converted his house at Mecca into a school appear in human &ape they are not to be distinguished from 
of Jliilikite law and established three teachers in it. He wrote a mortals, Like the fairies everywhere they have amours tvith 
huge lexicographical work of 60 or IOO volumes uniting the dic- mortals. The herb rue is potent against them, as in British folk- 
tionaries of Ibn Sida, a Spanish philologist (d. 1066), and of lore. They, like the British brownies ( a  kind of domesticated 
Sajani (d. 12 52). A digest of or an extract from this last work is fairy),  are the causes of strange disappearances of things. To  
his famous dictionary al-Qcimus ("the Ocean"), which has been preserve houses from their influences rue is kept, and the name 
published in Egypt, Constantinople and India, has been transhied of Allah is constantly invoked. 
into Turkish and Persian, and has itself been the basis of several They often bear animal names. Euphemistically they are ad- 
later dictionaries. dressed as mubdrakin, "blessed ones." As our fairies give gold 

FAIRY, the common term for a supposed race of super- which changes into withered leaves, the JZn give onion  eels which 
natural beings lvho magically intermeddle in human affairs. (Fr .  turn into gold. Like our fairies the Jan  can apply an ointment. 
je'e, faerie; Prov. fada; Sp. hada; ItaI. fata; med. Lat. fatare, to kohl, to human eyes, after which the person so favoured can see 
enchant, from Lat. jatum, fate, destiny.) They are not the im- Jan, which are invisible to other mortals, a ~ d  can see treasure 
mediate product of one country or of one time; they have a ~ e d i -  wherever it may be concealed. (See Folk-lore of the Holy Land, 
gree. But mixture and connection of races have so changed the by J. E.  Hanauer, 1907.) 
original folk-product that it is difficult to separate the different The enjoyment of love between a fairy and a mortal is gener- 
strains that have gone to the moulding of the result. ally qualified by some restriction or compact, the breaking of 

I t  is not in literature that the early forms of the fairy belief which is the cause of calamity to the lover and all his race, as in 
must be sought. Many of Homer's heroes have fairy lemans, the notable tale of Melusine (q.v., and see the chapter D e  lamiis 
called nymphs, but the fairy leman is familiar to the unpoetical et nocturnis larvis in Otia Imperialia, written early in the 13th 
Eskimo, and to the Red Indians, with their bird-bride and beaver- century, by Gervaise of Tilbury). At the birth of Ogier le Danois 
bride (see A. Lang's Custom and Myth, "The Story of Cupid and six fairies attend, five of whom give good gifts, which the sixth 
Psyche"). The Gandharvas of Sanskrit poetry are also fairies. overrides with a restriction. There is little in these fairies of 

One of the most interesting facts about fairies is the \vide dis- romance to distinguish them from human beings, except their 
tribution and long persistence of the belief in them. They are the supernatural knowledge and Power. T o  this class belong the 
chief factor in surviving Irish superstition. Here they dwell in fairies of Boiardo, Ariosto and Spenser. 
the "raths," old earth-forts. They are an organized people, and There is no good modern book on the fairy belief in general. 
their life corresponds to  human life in all particulars, They carry Keightley's Fairy Mythology is interesting; Rhys's Celtic Mythology 
o~ children and are generally the causes of all mysterious phenom- is copious about Welsh fairies, practically identical with those of 

Ireland and Scotland. The works of Mr. Jeremiah Curtin and Dr. 
ena. whirls of dust are caused by the fairy marching army, as Douglas Hyde are useful for rreland, for Scotland, Kirk's Secret 
by the beings called Kutchi in the Dieri tribe of Australia. The Comwzonwealtlz has already been quoted. Scott's dissertation on 
fairy changeling belief also exists in some districts of Argyll. In fairies in T h e  Border Minstrelsy is rich in lore, though Scott had 
~ ~ ~ l ~ ~ d  and the ~ i ~ h ~ ~ ~ d ~  neo~ithic arroxvheads and flint not the benefit of recent researches. There is a full description of 

French fairies of the 15th century in the evidence of Jeanne d'Arc 
chips are still fairy weapons. They are dipped in water, which at her trial (14.11) in Quicherat's Proc2s de Jeanne dJArc,  vol. 
is given to ailing cattle and human beings as a sovereign remedy pp. 67, 68, 187, 209, 212 ; vol. ii pp. 390, 404, .qjo. In another vein 
for diseases. In  the Highlands there is much more interest in sec- is Sir A. Conan Doyle's T h e  Conzing o f  the Fazrzes ( 1 ~ 2 2 ) .  
ond sight than in fairies, while in Ireland the reverse is the case 
The best book on Celtic fairy lore is still that of the minister of 
Aberfo?-le, the Rev. Mr. Kirk (ob. 1692). His nark on The 
Secret Comnzonwealth of Elves, Fauns, and Fairies, left in ms. and 
incomplete (the remainder is in the Laing mss., Edinburgh Vni- 
versity library), u a s  published (100 copies) in 181 j by Sir IVal- 
ter Scott, and in the BibliothZqz~e de Carabas (Lang) there is a 
French translation. There is a theory that the fairies survive in 
legend from prehistoric memories of a pigmy people dwelling in 

FAIRY RING, the popular name of the darker green circles 
occurring on lawns or meadows, in folklore supposed to mark 
the spots where fairies danced a t  midmght. They are the result 
of the growth in the soil of the mycelium (spawn) of certain fungi. 
The mycelium arises from a spore and radiates from the centre 
outward a t  an approximately equal rate, the resulting circle 
increasing in diameter annually. Fruiting bodies arise a t  the 
periphery of the ring. The darker colour is produced by a stimu- 
lation of the vegetation due to the increase of available nitrogen 



brought about both by the action 
of the fungus on the organic 
matter in the soil and by the de- 
cay of the old mycelium. Rings 
up to 65 m. (71.1 yd.) in diameter 
have been recorded. 

FAISAL IBN HUSAIN 
(1885-1933), king of Iraq, was 
born a t  Taif, third son of Sherif 
Husain, a descendant of Fatima, 
only surviving child of the 
Prophet, through Hasan, her eld- 
est son by marriage with 'Mi ibn 
Abi Talib, fourth amir al-Mu'- 
minin. After the custom of his 
house, Faisal was sent when only 
seven davs old to Rahab ~ a l a c e .  

FAISAL, IBN HUSAIN-FAITH 

J O H N  H. G E R A R D  

the country seat of the al-'Aun F A I R Y  R IN G  MUS HROO MS (MARAS-  

family, in the territory of his clan, Mlus O R E A D E S )  

Beni 'Abadiyah and their confed- 
erates the 'Ataibah. There he remained until he was seven. In  
1893, when Husain --as ordered to Constantinople, Faisal accom- 
panied him and was educated privately in that city. In  1905 he 
married his cousin. He returned to the Hejaz in 1909, when his 
father was appointed sherif. 

I n  1913 Faisal became deputy for Jidda and proceeded to iden- 
tify himself with the Arab national movement. H e  commanded 
his father's forces in Asir in 1914 and was at  Mecca on the out- 
break of World War I. He was posted with the Turkish governor 
of Syria in 1915, but escaped to the Hejaz early in the folloaing 
year and there played a leading part in the Arab revolt, command- 
ing the Arab forces with General Allenby's army until the capture 
of Aleppo in Oct. 1918. His influence with the tribes did much to 
keep Husain's tribal levies in the field. As commander in chief of 
the Arab army under the Allied commander in chief he then under- 
took the administration of the newly constituted Syrian state and, 
after attending the peace conference in Paris, returned to Syria in 
April 1919. 

I n  September he again visited Europe and remained until Feb. 
1920; in  the following month he was proclaimed king of Syria, but 
being unable to come to terms with the French mandatory power 
he left Damascus in July 1920. After spending the winter in 
England he proceeded to Iraq as candidate for the throne in June 
1921 and was elected king by a plebiscite in which he received 96% 
of the votes cast. He died suddenly at  Berne on Sept. 8, 1933, 
after another visit to London. 

For the events of his reign see IRAQ. 
See P. W .  Ireland, Iraq: a S tudy  in Political Development (1937) ; 

George Antonius, The Arab Awakenzng ( 1 9 3 8 ) .  

FAITH is an attitude of mind which, though not confined 
to religious experience, can best be examined by setting out from 
its manifestations within that sphere of experience. There we 
find in clearest form illustrations of the several shades of meaning 
which the word "faith" has borne. A classic definition is that 
presented in the Epistle to the Hebrews, xi, I :  "faith is the sub- 
stance of things hoped for, the evidence of things not seen" (K~ng 
James or Authorized version). I n  the Revised version the word 
for "evidence" is rendered as "proving," and for "substance" are 
offered the alternative translations "assurance" and "the giving 
substance to." In  the Revised Standard version, "evidence" 
becomes "conviction," and "substance" is translated "assurance." 
Assurance, certitude or convincedness, and giving substance to 
what we do not perceive and as to which we, therefore, only enter- 
tain an idea or a supposition, may at  first seem somewhat disparate 
meanings for one word; but the connection between them is re- 
vealed by a common signification of the word "realize." LVe speak 
of realizing what some event is when we discern its import, and 
when what was, so to say, "nothing to us" is found to be something 
with which we have to reckon or which can influence our thought - 
and action. Personal certitude or conviction as to what as yet is 
not matter of scientific knowledge or proven with logical certainty 
is of the essence of faith; and action upon it may lead on to dis- 

covery of the actuality of the object; i.e., to substantiation of the 
hoped for or the unseen. In  the case of faith in God, whom "no 
man hath seen at  any time," such certitude cannot issue in sight 
or sensibly verified knowledge; though it may develop into "prov- 
ing" in the sense of establishing reasoned and reasonable belief, 
such as fact and experience corroborate. But in other spheres 
faith often issues in knowledge, such as can be characterized as 
seeing or perceiving what, without such exercise of faith, would 
have remained unseen or unknown. Thus the faith of Columbus 
('realized" America for the European; and an idea of Stephenson's 
led to the actual locomotive engine. In neither case did faith 
create the reality, but in both it  substantiated the unseen, and 
brought men into actual touch with what had been but conceived 
or supposed. Thus faith begins in creating or fashioning an idea; 
and it may issue in finding a real counterpart to the idea. There 
is, however, no necessity that it shall so issue; and frequently it 
does not: no one. ex..  has realized the idea of a machine c a ~ a b l e  of - ,  
perpetual motion, though many have experimented with the no- 
tion. The description of faith cited above from Heb. xi, I is only 
lacking in psychological completeness. in that it contemplates suc- 
cessful ventures alone, and is silent as to such as may fail. Other- 
wise it  is of more general and exhaustive a nature than is any other 
conception met with in the New Testament. For instance, St. Paul 
considers the efficacy of faith only insofar as it  is faith in Christ 
or in God; one of his central doctrines is that we are justified by 
God through faith in Christ. On the other hand the writer of 
Hebrews includes, among his illustrations of the faithful life, the 
case of Rahab who was one of "them that believed not" in the God 
of Israel; and the object of faith, with him, includes the whole 
region of the unseen, whatever it  may contain. His teaching is 
aptly expressed in the lines of Hartley Coleridge: faith 

. . . is an affirmation and an act 
That binds eternal truth to present fact. 

The long list of instances of the faithful given in Heb. xi is made 
up of prophets, kings, etc., who achieved the heroic life and victo- 
ries of various kinds, in virtue of their souls being possessed by 
faith; their faith was verified by their lives. They are all concrete 
embodiments of the principle "nothing venture, nothing have." 
And that principle is not only the essence of religious faith; it  
underlies the acquisition of all human knowledge, such as, for the 
conduct of life, is most worth having. Thus the "father of the 
faithful" who obeyed his inward summons and went forward "not 
knowing whither" is an allegory of the intellectual progress of man- 
kind. Man did not begin with scientific knowledge or knowing, 
but with learning through doing. He learned by failure as me11 as 
by success, and in either case he ventured before he came to have. 
The uniformity of nature, e.g., was not written so legibly on 
natural phenomena that, in the time of man's primitiveness, he.who 
ran could read it off. On the other hand, if it had not been tenta- 
tively assumed, here a little and there a little. it could never have 
got "substance" for man's knowledge or relevance to his life; had 
it not been trusted while as yet unverified, no evidence of its 
actuality could have emerged. And the most recent advance in 
logic consists in making clearer than ever before that this principle 
of uniformity, underlying all our inductive science, is, and must 
ever remain, a postulate incapable of logical proof. Thus faith, 
in its primary sense, is not a word to be confined to the vocabulary 
of theology. Philosophy, or theory of knowledge, requires it  and 
so does science, if it would understand its own logical structure 
and the presuppositions on which it rests. Probability is not only 
"the guide of life"; it  is also of the very texture of all ('knowledge" 
as to the actual world as distinguished from pure mathematics or 
truth as to the relations between ideas; and probability in the last 
resort, i.e., in the case of the fundamental postulates underlying 
induction, is not a matter of numerical calculability or of formal 
logic, but of human hope, sanguine expectation, faith in the un- 
seen. lnstead of being logically certified it is but pragmatically 
"verified." The old hard and fast line between knowledge and 
belief or faith has disappeared. The very rationality of the world, 
whicii science would read and expound, is a t  bottom an idea of 
faith. Reason, if it include the discovery of true premises as well 
as the logical deduction of consequences from premises that may 
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be either true or false, contains faith as well as logical linkage of 
sense data. Besides the primary meaning that has been set forth 
"faith" has borne others. Sometimes the word has been used as a 
synonym for "belief" or intellectual assent. But whereas belief is 
more or less constrained by fact already known, and which con- 
vinces us independently of any striving on our part, "faith" is 
generally used to emphasize the active or volitional element of ex- 
perience, involved in venture reaching beyond the already known. 
Faith, again, is to be distinguished from credulity, with which it is 
apt to be confounded. The open mind and docility, personified in 
the New Testament as "the little child," are requisite for reception 
of truth; but there is no beatitude on credulousness. If faith, or 
the working to a lead or suggestion that experience suggests but 
does not warrant, is to issue in reasonable belief, credulity must be 
restrained by resort to the method of doubt, which is equally es- 
sential for acquisition of knowledge. And faith proper is doubt- 
sifted credulity. I t  proves all things before holding fast to them 
as true, and pursues no apparently open road after it has been 
shown to be closed; whereas credulity is interested belief, such as 
is often resorted to in order to escape the discomfort of uncerti- 
tude. Faith or belief worth calling belief must often "be pur- 
chased with the sweat of the brow." Another meaning of "faith" 
current in theological literature as well as in common speech, is 
that of trust. This resembles faith, as above described, and differs 
from belief in involving will and feeling: but it  is rather an attitude 
issuing out of, and presupposing, the faith which creates its idea 
and then establishes belief in its actuality. Before we can trust in 
God, we must believe that He is; and that belief is acquired by a 
venture of faith. Lastly, it is unnecessary to narrow down faith 
to moral postulation, or to the attitude of valuation, exclusively. 
Religious faith was forthcoming before advanced morality ap- 
peared; moreover, i t  is not concerned with what ought to be real 
or realized, but with what is realizable. Theology founded on 
faith is dogma concerning ultimate reality, not pictorial recipes for 
pious conduct. When religious faith is conceived as but a particu- 
lar case of the faith that is involved in all knowledge and reason, 
science and faith can be seen to be complementary, not mutually 
exclusive; they can lodge, without need of reconciliation, in 
brotherly relation within one mind, provided the mind is content 
with reasonableness, where logical rationality is unattainable. 

BIBLIOGRAPHY.-W. R. Inge, Faith (1909) ; J .  Ward, Essays in  Philos- 
ophy (1927) ; G. Galloway, Faith and Reason i n  Religion (1927). 

(F. R. T.) 

FAITHFULL, EMILY (1835-18951, English reformer, who 
took great interest in the problems of working women, was born 
a t  Headley rectory, Surrey, in 1835. She set up a printing estab- 
lishment for women in London (1860) and soon afterward was 
appointed printer and publisher to Queen Victoria. Her The 
Victoria Magazine (est. 1863) advocated the claims of women to 
remunerative employment. She published a novel, Change U p o n  
Change (1868), and lectured widely and successfully both in 
England and the U.S. 

She died in Manchester, May 31, 1895. 
FAITH HEALING, a form of "mind cure," characterized by 

the doctrine that pain and disease really exist, but may be neu- 
tralized and dispelled by faith in divine power; Christian Science 
(q.v.) holds that pain is an illusion and seeks to cure the patient 
by instilling into him this belief. I n  the Christian church the tra- 
dition of faith healing dates from the earliest days of Christianity; 
upon the miracles of the New Testament follow cases of healing, 
first by the Apostles, then by their successors. After the 3rd 
century it became transformed into trust in relics, though faith 
cures still occur sporadically in later times. With the Reformation 
faith healing proper reappears among the Moravians and Wal- 
denses, who, like the Peculiar People of the 19th and 20th cen- 
turies, put their trust in prayer and anointing with oil. In the 
16th century faith cures were recorded of Luther and other re- 
formers, in the next century of the Baptists, Quakers and other 
Puritan sects, and in the 18th century the faith healing of the 
Methodists in this country was paralleled by pietism in Germany. 
I n  the 19th century Prince Hohenlohe-\Valdenburg-Schillingsfurst, 
canon of Grosswardein, was a famous healer on the continent; the 

Mormons and Irvingites were prominent among English-speaking 
peoples; in the last quarter of the 19th century faith healing be- 
came popular in London, and Bethshan homes were opened in 
1881, and since then it has found many adherents in England. 

Under faith healing in a wider sense may be included: ( I )  the 
cures in the temples of Aesculapius and other deities in the ancient 
world; (2) the practice of touching for the king's evil, in vogue 
from the 11th to the 18th century; (3)  the cures of Valentine 
Greatrakes, the "stroker" (1629-83); and (4)  the miracles of 
Lourdes and other resorts of pilgrims, including St. Winifred's 
well in Flintshire, Trkves with its holy coat, the grave of the 
Jansenist F. de Paris in the 18th century, the little town of 
Kevelaer from 1641 onward, the tombs of St. Louis, Francis of 
Assisi, Catherine of Siena and others. 

An animistic theory of disease was held by several European 
faith healers. Used in this sense, faith healing is indistinguishable 
from much of savage leechcraft, which seeks to cure disease by 
expelling the evil spirit in some portion of the body. Although it 
is usually present, faith in the medicine man is not essential for 
the efficacy of the method. The same may be said of the lineal 
descendant of savage medicine-the magical leechcraft of Euro- 
pean folklore; cures for toothache, warts, etc., act in spite of the 
disbelief of the sufferer; how far incredulity on the part of the 
healer would result in failure is an open question. 

From the psychological point of view all kinds of mind cure 
depend on suggestion (q.v.). In  faith healing proper powerful 
direct suggestions are used, while the religious atmosphere and 
the autosuggestions of the patient co-operate, especially where 
the cures take place during a period of religious revival when 
large assemblies and strong emotions are found. 

BIBLIOGRAPHY.-A. T. Myers and F. W. H. Myers in Proc. Soc.  Psych. 
Res. Lond., ix, 160-209, on the miracles of Lourdes, with bibliography; 
A. Feilding, Faith Healing and Christian Science; 0. Stoll. Szlggestion 
und Hypnotisnzus in  der Volkerpsychologie; "Greatrakes" in Dictionary 
o f  National Biography. (N. W. T )  

FAITHORNE, WILLIAM (6. 161 6-1 691), English en- 
graver and portrait draftsman noted for his fine line engraving, 
was born in London. H e  was a pupil of the painter Robert 
Peake, Sr., and the engraver John Payne. During the Great Re- 
bellion he was captured, imprisoned and exiled. I n  Paris he be- 
came the protCgC of the print collector Michel de Marolles and 
may have worked in the studio of Philippe de Champaigne. H e  
returned to London in 1650 to become a print seller, printer and 
engraver. In  1662 he published The Art of Graving a n d  Etching. 
His early engraving style is derived from Claude Mellan; his 
middle period combines Mellan's line technique with delicate point 
work, and it was in this middle period that Faithorne raised English 
line engraving to a level on which it  competed with the best French 
work. In  1658 Faithorne published his maps of London and he 
made also maps of Virginia and Maryland. Examples of his 
portrait draxings are in the Ashmolean museum, the Bodleian li- 
brary and the British museum. He died on May 13, 1691, in 
London. 

One of his sons, WILLIAM (16 56- I~IO) ,  became a mezzotint 
engraver. 

See Louis Alexander Fagan, A Descriptive Catalogue o f  the Engraved 
W o r k s  o f  William Faithorne (1888). (C. H. C. B.; H. Es.) 

FAIZABAD, a town of Afghanistan, capital of the province 
of Badakshan, situated on the Kokcha river. I n  1821 it was 
destroyed by Murad Beg of Kunduz, and the inhabitants removed 
to Kunduz. But after Badakshan was annexed by Abdur Rahman, 
the town recovered its former importance, and became a consid- 
erable place of trade. 

The chief cantonment for eastern Afghanistan and the Pamir 
region, it is protected by a fort built in 1904, 

FAJANS, KASIMIR (1887- ) ,  Polish physical hemis t ,  
discovered (1913), simultaneously with Frederick Soddy, the dis- 
placement rule governing radioactive transformations resulting 
from alpha- and beta-ray emissions. H e  was born in Warsaw on 
May 27, 1887. After studying at  Leipzig, Heidelberg (Ph.D. 
1909). Ziirich and Manchester, he joined the faculty of the Tech- 
nische Hochschule a t  Karlsruhe (1911-17). H e  rose from as- 
sociate professor to director of the Institute of Physical Chemistry 
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at Munich (1917-35) From 1936 Fajans served as professor at  
the University of Michigan, Ann Arbor. H e  became a naturalized 
U.S. citizen in 1942. Thermochemistry, theory of chemical forces, 
photochemistry and light absorption are areas in which he became 
an authority. With 0 .  H.  Gohring, he discovered uranium X2. 
Author of Radioactivity and Refractometry in Physical Methods 
o f  Organic Chemistry with N .  Bauch (1945), he was coeditor of 
Zeitschrift fiir Kristdlographie (1924--29) and associate editor of 
Journal of Physic a1 and Colloid Chemistry (1949). 

His honours included the Victor Meyer prize (Heidelberg, 1909) 
and the Lihge medal ( I  948). (V. Bw.) 

FAJARDO, a town on the eastern coast of Puerto Rico. Pop. 
(1960) 12,424. The port of Fajardo has freight and passenger 
services to the off-lying islands of Vieques and Culebra. Water 
transportation is also available for theVirgin Islands of St. Thomas 
and St. Croix. A modern highnay connects the tourn ~ i t h  San 
Juan, the island capital. F a j ~ r d o  is the centre of one of the largest 
sugar corporations on the island. To  the south of the toun  is the 
U.S. naval air base Roosevelt Roads. (T. G. Ms ) 

FAKHR AL-DIN: see RAZI. AL-. 
FAKIR, a generic term, synonymous ni th dervish (q v . ) ,  for 

a religious mendicant. A Mohammedan word, it has come to be 
applied also to Hindus. replacing blztkshr~ and older words. Fakirs 
are common to all the creeds of India, and in theory mostly be- 
long to a religious order. But as a Moslem order does not usually 
profess celibacy and the Hindu and other orders do not always 
enforce it. the orders tend to form castes on the ordinary pattern. 
Where strict monasticism has been maintained, the influence of 
the orders has been on the nhole good. But when discipline hay 
been relaxed. many evils have ensued. Rlendicancy has often 
become a pretext for extortion and occult poners a cloak for 
impudent swindling, sometimes assisted by murder. While many 
fakirs practise austerities of the severest kinds, others peregrinate 
the country v i th  performing animals, selling love philtres, profess 
to transmute silver coin or other metals into gold and batten on 

B Y  C O U R T E S Y  O F  T H E  B O A R D  O F  F O R E I G N  M I S S I O N S  

A  N O M A D  FAKIR O F  INDIA READING H I S  P R A Y E R S  O N  A B E D  O F  N A I L S  

This class of fakir  has l i t t le  in common with the religious order of the same 
name, except a claim to sanctity. The beggars that compose i t  wander about 
the country, l iv ing on alms and subjecting themselves to unbelievable tortures 

the credulity of the people. The chief Hindu orders are the 
Saniasis, Gosains, Jogis (who in theory profess yoga). bairagis. the 
Sikh Udasis, Nirmalas, Akalis, the Llohammedan Chishtis, Qadiris, 
Suharwardis, Naqshbandis, who owe much to Sufiism (9.v.) ; and 
minor fraternities. Several orders have militant branches. 

FALAISB, a town of northwestern France, capital of an ar- 
rondissement in the de'partement of Calvados, on the right bank of 
the Ante, 19 mi. S.E. of Caen by road. Pop. (1954) 5,289. The 
castle, now partly in ruins, was fxmerly the seat of the dukes of 
Normandy and the birthplace of William the Conqueror. It 
stands on a high crag overlooking the town, and consists of a 
square mass defended by towers and flanked by a small donjon and 
a lofty tower added by the English in the 15th century; the rest of 

the castle dates chiefly from the 12th century. Near the castle, in 
the Place de la TrinitC, is an equestrian statue in bronze of Wil- 
liam the Conqueror, to whom the town owed its prosperity. From 
1417, when the town succumbed to Henry V of England, till 
1450, when it was retaken by the French, Falaise was in the hands 
of the English. Falaise has populous suburbs, one of which, Gui- 
bray, is celebrated for its annual fair for horses, cattle and wool, 
which has been held in August since the 11th century. The town 
is the seat of a subprefecture and has tribunals of first instance 
and commerce, a chamber of arts and manufacture and a board of 
trade arbitrators. Tanning (from a t  least the 11th century) and 
some cotton manufactures are carried on. 

FALASHAS, or "JEWS OF ABYSSINIA," a tribe of Hamitic 
stock, akin to Galla, who profess the Jewish religion and claim to 
be descended from the ten tribes banished from the Holy Land. 
Another tradition assigns them, as ancestor, Menelek, Solomon's 
alleged son by the queen of Sheba. I t  is uncertain when they be- 
came Jews: one account suggests in Solomon's time; another, a t  
the Babylonian captivity; a third, during the 1st century of the 
Christian era. One of the earlier dates is in all probability correct 
since the Falashas know nothing of either the Babylonian or 
Jerusalem Talmud, make no use of phylacteries (tefillin) and 
observe neither the feast of Purim nor the dedication of the tem- 
ple. They possess-not in Hebrew, of which they are altogether 
ignorant, but in Ethiopic (or Geez)-the canonical and apocryphal 
books of the Old Testament; a volume of extracts from the 
Pentateuch, with comments given to Moses by God on Mount 
Sinai; the Te-e-sa-sa Sanbat, or laws of the Sabbath; the Ardit, 
a book of secrets revealed to 12 saints, which is used as a charm 
against disease; lives of Abraham, Moses, etc.; and a translation 
of Josephus called Sana Aihud. A copy of the Orit, or Mosaic 
law, is kept in the holy of holies in every synagogue. Every 
newly built house is considered uninhabitable till the blood of 
a sheep or fowl has been spilt in i t ;  a woman guilty of a breach 
of chastity has to undergo purification by leaping into a flaming 
fire; the Sabbath has been deified, and, as the goddess Sanbat, re- 
ceives adoration and sacrifice and is said to have ~ o , o o o  times 
~o ,ooo  angels to wait on her commands. 

Under the monastic system, founded i t  is said in the 4th century 
A.D. by Aba Zebra, a pious man who retired from the world and 
lived in the cave of Hoharewa, in the province of Armatshoho, 
the monks must prepare all their food with their own hands, and 
no lay person, male or female, may enter their houses. Priests 
are allowed to marry once only, and no one is admitted into the 
order who has eaten bread with a Christian, or is the son or grand- 
son of a man thus contaminated. Belief in the evil eye or shadow 
is universal, and spirit raisers, soothsayers and rain doctors are in 
repute. Education is in the hands of the monks and pr~ests,  and 
is confined to boys. Fasts, obligatory on all above seven years of 
age, are held on every Monday and Thursday, on every new moon 
and at the Passover (April 21 or 22). The annual festivals are the 
Passover, the harvest feast, the Baala Mazalat or feast of taber- 
nacles (during which, however, no booths are built), the day of 
covenant or assembly and Abraham's day. I t  is believed that after 
death the soul remains in a place of darkness till the third day, 
when the first sacrifice for the dead is offered; prayers are-read 
in the synagogue for the repose of the departed, and for seven days 
a formal lament takes place every morning in his house. No 
coffins are used, and a stone vault is built over the corpse so that 
it may not come into direct contact with the earth. 

The Falashas live for the most part in villages of their own, or, 
if settled in a Christian or Mohammedan town, occupy a separate 
quarter. Their own kings, they pretend, were descended from 
David, but in 1800 the royal race became extinct, and they then 
became subject to the Abyssinian kingdom of TigrC. They do not 
mix \\ith the Abyssinians. and never marry women of alien re- 
ligions. They are even forbidden to enter the houses of Chris- 
tians, and from such a pollution have to be purified before entering 
their obn houses. Polygamy is not practised; early marriages 
are rare and their morals are generally better than those of their 
Christian masters. They have no liking for trade, but are skilled 
in agriculture, in the manufacture of pottery, ironware and cloth 



and are good masons. 
BIBLIOGRAPHY.-M. Flad, Zwolf Jahre in  Abyssinia (1869), and his 

Falaslzas of Abyssinia, trans. from the German by S. P. Goodhart 
(1S69) ; H. A. Stern, Wanderings Among the Falashas in  Abyssinia 
(1862) ; ioseph HalCvy, Travels i n  Abyssinia (1878) ; Morais, "The 
Falaihas, Penn i l fonthly  (1880) ; Cyrus Adler, "Bibliography of the 
Falashas," American Hebrew (March 16, 1894) ; Lewin, "Ein ver- 
lassener Bruderstamm" In Bloch's Wochenschrift ,  p. 85 (Feb. 7 ,  1902) ; 
J.  Faitlovitch, LVotes d'un voyage chez les Falachas (190j). 

F A L C ~ O ,  C R I S T ~ V ~ O  (c. I 5 15-c. 1553), Portuguese poet 
whose most famous eclogue has achieved added interest by a dis- 
pute about its authorship. was born at Portalegre in the province 
of Alentejo, of a noble but impoverished family. The details 
of his life are uncertain but he is said to have fallen in love with 
a young heiress, Maria Brandko, to have married her, and to have 
been separated from her by hostile parents. Because of this he 
was imprisoned for about five years, but mas later restored to royal 
favour and employed on a diplomatic mission in Rome. His love 
story is told in the Carta de um preso and the charming eclogue 
Crisjal. FalcLo's poems have resemblances to those of Bemardim 
Ribeiro to whom some critics have ascribed Crisfal. 

B 1 ~ ~ 1 o c ~ a ~ ~ Y . - F a l c ~ o ' s  works were ed. by A. E. da Silva Dias 
(1893). See also Bernardim Ribeiro e Cristdvio Falcio, Obras, ed. by 
A. Braamcamp Freire, with introduction by D. C. M. de Vasconcelos 
(1923) ; D. Guimaraes, Bernardim Ribeiro: 0 Poeta CrisJal (1908) ; R. 
Soares, 0 Porta Crisfal (1909) ; M. da Silva Gaio, Bucolisnzo, vol. ii 
(1933) ; A. J .  Saraiva, Ensaio sobre a poesia de Bernardim Ribeiro 
(1938) ; H .  Cidade, Lic6es de Culture e Literatura Portnguesas, vol. i 
(1943). (N. J. L.) 

FALCK, ANTON REINHARD (1777-1843), Dutch 
statesman, was born at  Utrecht on March 19, 1777. He studied 
at  the University of Leyden, entered the diplomatic service and 
became ambassador at Madrid. Under King Louis Napoleon he 
was secretary-general for foreign affairs, but resigned office on the 
annexation of the Batavian republic to France. He took part in 
the revolt of 1813 and in the organization of the new kingdom 
of the Setherlands. He was minister of education and of the 
colonies under William I, until the king tired of his counsels and 
sent him as ambassador to London. 

The disturbances of 1830 convinced him of the necessity of the 
separation of Belgium from Holland. He consequently resigned 
his post and lived in close retirement until 1839, when he became 
the first Dutch minister a t  the Belgian court. He died at Brussels 
on March 16. 1843. Besiaes some historical works he left Brieven 
van A .  R. Falck, 1795-1843 (2nd ed., 1861) and Ambtsbrieven van 
A.  R. Falck (1878). His memoirs were edited by Colenbrander 
in 1913. , 

FALCON, a state in northwestern Venezuela, on the Caribbean 
bordering the Gulf of Venezuela. Area 9 , j i j  sq.mi.; pop. (19j0) 
a 58.7 jg.  I t  consists of coastal lowlands and spurs which are 
outliers of the Andes. The state has a tropical ve t  and dry cli- 
mate but because of the strong influence of the trade winds it is 
the dry period that dominates. Much of the land is quite useless 
for farming but the rearing of goats is important. Petroleum 
has been exploited on a large scale in the state but its importance 
stems from pipelines, refineries, storage facilities and loading ter- 
minals rather than production. There are some small oil-bearing 
formations in the barren north near the Caribbean, but the Falc6n 
area is a declining one and has never produced more than a fraction 
of the total Venezuelan oil output. There are salt works at Mitare 
and fishing is carried on along the coast, mainly along the Para- 
guana peninsula (9.v.). In the interior, particularly in the area 
around Churuguara, sugar, coffee, cacao and other tropical crops 
are grown, and cattle are raised. Coro, the state capital (pop. 
29.331). is the leading commercial and distributing centre. The 
chief ~ o r t s  are La Vela. Puerto Cumarebo and Tucacas. 

(L. WE.) 
FALCON, the name applied to the long-winged birds of prey 

which take their quarry as they move. As in all the group of 
diurnal birds of prey, the female is larger than the male. As type 
of the family Falconidae may be taken the peregrine falcon (Falco 
p. peregrinus) and the scarcely separable duck hawk (F.  p.  
anatum) of North America and F.  p. macropus of Australia. The 
peregrine falcon inhabits practically every part of the world, 

about 16 races being recognized. For its size, it is perhaps the 
most powerful bird of prey that flies, and its courage is as great 
as its power. Famous in the days of hawking (see FALCONRY), 
the plumage of this bird is blackish-blue above and white with 
a more or less deep cream-coloured tinge below, barred, except 
on the chin and throat, with black. I t  nests on cliffs and trees, 
laying four or five eggs mottled with reddish-brown. 

The gyrfalcon (F.  rz~stzcolus) is larger and inhabits the Scan- 
dinavian mountains. The Iceland falcon (F.  r. islandus) is paler. 
The black gyrfalcon (F.  r. obsoletus), with a pale phase, occurs in 
northeastern North America; the Asiatic gyrfalcon (F.  r. uralen- 
sis) in northern Siberia to the Bering coast of Alaska. 

The "desert" falcons differ from the preceding in that they 
retain the longitudinal barring on the breast throughout life, in- 
stead of changing it after the first molt to transverse bars. They 
include in the old world the lanner (F .  biarmicus), the saker (F.  
cherrug) and the luggar or laggar (F. jugger) of India; in the 
new, the prairie falcon (F. mexzcanus) of the western plains of 
h'orth America. 

The hobby falcons are characterized by their bold upstanding 
position and long wings. The beautiful little English hobby ( F .  
sz~bbuteo) lives mainly on insects and is a summer visitor to most 
parts of Europe. About 30 other species of true falcons are found 
throughout the world, one in the genus leracidea of Australia, 
all others in the genus Falco, divided into ten subgenera, some- 
times raised to generic rank. These all constitute the subfamily 
Falconinae. The pygmy falcons, 5 genera and 17 species, includ- 
ing the smallest raptorial birds of prey, no larger than a robin or 
sparrow, constitute the near-related subfamily Polihieracinae. 
(See MERLIN ; KESTREL.) 

A falcon is also a primitive light gun. 2:-in. bore, weighing 
about 6 cwt., and firing a 2-lb. shot. I t  takes its name from the 
bird of prey in accordance with an old fashion. 

FALCONE, ANIELLO (1600-166j). Italian battle painter, 
was born in Kaples. He studied under Ribera (Lo Spagnoletto), 
was influenced by Domenichino and later by the Dutch school. H e  
decorated the cupola of a chapel in San Paolo del Padri Teatini 
a t  Naples. He painted a "Flight Into Egypt" in the sacristy of 
Kaples cathedral (signed and dated 1641) ; and the frescoes in the 
sacristy of Gesu Xuovo, also at  Naples. H e  was famous as a 
battle painter. two of his battle pieces being in the Naples museum 
and in the Prado, Madrid. His many pupils included Salvatore 
Rosa. Some engraved plates have been attributed to Falcone with- 
out sufficient evidence. 

FALCONER, HUGH (1808-1865), British paleontologist 
and botanist, was born at  Forres on Feb. 29, 1808. He studied a t  
Aberdeen and at  Edinburgh, where he took his M.D. in 1829. 
Proceeding to Calcutta in 1830 as assistant surgeon on the Bengal 
establishment of the East India company, he soon published his 
description of the fossil bones from Ava in the possession of the 
Asiatic Society of Bengal. In 1831 he was appointed superintend- 
ent of the botanic garden of Saharanpur. In 1834 he published a 
geological description of the Siwalik hills and subsequently 
brought to light a subtropical fossil fauna of unexampled extent 
and richness, including remains of Mastodon, the colossal rumi- 
nant Sivatherium and the enormous tortoise Colossochelys atlas. 
I t  was on his recommendation in 1834 that tea was introduced 
into India. 

When illness required him to return to England, in 1842, he 
began his Fauna Antigua Sivalensis, of which part i was issued 
in 1846 and 107 plates during the years 1846-49. H e  was elected 
fellow of the Royal society in 1845. and in 1847 was appointed 
superintendent of the Calcutta botanical garden, and professor of 
botany in the medical college. In 1850 he published an important 
report on the teak forests of 'Tenasserim, and through his recom- 
mendation the cultivation of the cinchona bark was introduced 
into India. From 18 j j he spent the remainder of his life in exam- 
ining fossil species in England and on the continent corresponding 
to those found in India notably the species of mastodon, elephant 
and rhinoceros; he also described some neT\ Alammalia from the 
Purbeck strata. and he reported on the bone caves of Sicily, Gi- 
braltar. Goner and Brixham. He died on Jan. g r ,  1865. 



FALCONER-FALCONRY 
FALCONER, WILLIAM ( I  732-1 769) British poet, sailor 

and lexicographer whose poem T h e  S lzzP~reck  achieved nide popu- 
larity, n a s  born in Edinburgh, Feb. 8,  1732. A poor barber's son 
he went to sea in 1736 His survival. a t  18, of the nreck of the 
"Britannia" off Cape Colonna inspired T h e  Sliipureck (1762: re- 
vised 1764 and I 769), a long, conventional poem. giving nonethe- 
less a sailor's firsthand account of a storm a t  sea. On the advice 
of the duke of York, to whom he dedicated the poem. Falconer 
then joined the navy and sailed on the "Royal George," be- 
coming the purser of the "Glory" in 1763. He continued to write 
attacking John Ti'ilkes and Charles Churchill in The Demagogz(e 
(176j) ,  and published his useful Ulziversal Dictionary o i  the 
A!!arz~ze in 1769. He had meannhile rejected an offer of part- 
nership by the publisher John Murray in favour of the purser- 
ship of the frigate "Aurora," bound for India. She sailed on Sept. 
20,  1769, reached the Cape of Good Hope on Dec. 27 and was 
never heard of again. 

BIBI,I~GRAPHY -The Shipwrack, ed mith life bv J .  S Clarke (1804) : 
The Poetical TVorks of U7zllianz Falcone~, ed b y  J .  Mitford (1836) , 
M. K Joseph, "William Falconer," in Studzes in Philology, xlvii (Jan 
1950). 

FALCONET, ETIENNE MAURICE ( I  716-1791), 
French sculptor, the chief exponent of "Pompadour" artifice, yet 
capable of the sublime, as in his statue of Peter the Great, was 
born in Paris on Dec. I ,  1716. He was first apprenticed to a 
carpenter and later became a pupil of J. B. Lemoyne. In  1744 he 
was elected to the Academy of Fine Arts upon presentation of his 
statue of Milo of Crotona (Louvre). He was nominated director 
of sculpture at  the Skvres factory in 1757 through Madame de 
Pompadour's influence. He supplied numerous models to be 
executed in Sttvres biscuitware (e.g., "Pendule des Trois Grgces," 
Wallace collection, London), which gave a character of delicate, 
mannered grace to a whole phase of his work. From 1766 until 
1778 he was in Russia, summoned by Catherine the Great, and 
sculptured the impressive equestrian statue of Peter the Great 
a t  St. Petersburg. H e  died in Paris on Jan. 24, 1791. 

His writings were collected under the title of Oeuvres Litte'raires (6 
vol., 1781-82; 3 vol., 1787). A series of letters he exchanged with 
Diderot concerning the statue of Marcus Aurelius on the capitol in 
Rome was published in 1gj8. (P. Lr; ) 

FALCONIDAE: see FALCON ; CARACARA. 
FALCONRY. The art of employing falcons and hawks in the 

chase, often termed hawking (Fr. faz~co?znerie, from late Lat. falco, 
falcon). Falconry was a favourite recreation of the aristocracy 
during the middle ages, followed, as i t  seems, more as a sport 
than as a means of getting game for the table. The antiquity 
of falconry is very great. I t  appears to have been known in China 
some 2,000 years B.C. In  Japan it appears to have been known at  
least 600 years B.c., and probably a t  an equally early date in India, 
Arabia, I ran and Syria. Sir A. H. Layard says that on a bas- 
relief found in the ruins of Khorsabad "there appeared to be a 
falconer bearing a hawk on his wrist " from which it  would appear 
to have been knonn there some 700 years B.C. In  all the above 
mentioned countries of Asia it is practised at  the present day. 

Persian and Arabic manu- 
scripts attribute the origin of fal- 
conry to a pre-historic Persian 
king; certain it is that the illoguls 
gave a great impetus to hawking 
in India. From ancient carvings 
and drawings it seems to have 
been known in Egypt many ages 
ago. The older writers on fal- 
conry, English and Continental, 
often mention Barbary and Tuni- 
sian falcons. I t  is still practised 
in Egypt. The oldest records of 
falconry in Europe are in the 
writings of Pliny. Aristotle and 
Martial. I t  was probably intro- 
duced into England from the 
Continent about A.D. 850. and H O O D E D  P E R E G R I N E  F A L C O N  ( F A L C O  

from that time down to the mid- P E R E G R I N U S  P E R E G R I N U S !  

K A R L  H .  M A S L O W S K I  

GOSHAWK ( A C C I P I T E R  G E N T I L I S )  
SHOWN W I T H  JESSES A N D  BELLS 

dle of the 17th century, falconry 
mas follomed with an ardour that 
perhaps no other English sport 
has ever evoked. Stringent laws 
and enactments were passed from 
time to time in its interest. 
About the middle of the 17th 
century its popularity began to 
decline in England, to revive 
somenhat a t  the Restoration; it 
never however recovered its for- 
mer favour, a variety of causes 
operating against it, such as the 
enclosure of waste lands and the 
introduction of fire-arms into the 
sporting field. Yet it has never 
been even temporarily extinct, 
and it is practised a t  the present 
day. Falconry has made small 
progress as a sport in the United 
States, due largely to adverse leg- 
islation in many states on the use 
of hanks to kill game. 

In Europe the "quarry" a t  which hawks are flown consists of 
grouse (confined to the British Isles), black-game, pheasants, 
partridges, quails, landrails, ducks, teal, woodcocks, snipe, herons, 
rooks, crows, gulls, magpies, jays, blackbirds, thrushes, larks, 
hares and rabbits; in  former days geese, cranes, kites, ravens 
and bustards were also flown at. Old German works make much 
mention of the use of the Iceland falcon for taking the great bus- 
tard, a flight scarcely alluded to by English writers. In  Asia the 
list of "quarry" is longer, and in addition to all the foregoing, or 
their Asiatic representatives, various kinds of bustards, sand 
grouse, storks, ibises, spoonbills, jungle fowl, kites, vultures and 
gazelles are captured by  trained hawks. I n  Mongolia and Chi- 
nese Tartary, and among the nomad tribes of central Asia the 
sport still flourishes; and a species of eagle known locally as the 
"berkute" is trained in those regions to  take large game, such as 
antelopes and t~~olves. I n  Africa gazelles are taken and also par- 
tridges and wild fowl. The hawks used in England are the Green- 
land, Iceland and Norway falcons, the peregrine falcon, the 
hobby, the merlin, the goshawk and the European sparrow hawk. 
In former days the saker, the lanner and the Barbary or Tunisian 
falcon were also employed. The most efficient in the field are the 
American duck hawk, prairie falcon, goshawk and Cooper's hawk, 
and the European peregrine falcon and the goshawk. I n  all species 
of hawk the female is larger and more powerful than the male. 

Hawks are divided by falconers all over the world into four 
classes. The first class comprises "falcons," i.e., "long winged 
hawks," or "hawks of the lure." The falcons include, in order of 
size, the jer-falcons, native to  Greenland, Iceland and Norway; 
the American prairie falcon and the duck hawk or peregrine, with 
its many closely related species throughout the ~ i ~ o r l d ;  the 
pigeon hawk, hobby and merlin and, finally, the European kestrel 
and the American sparrow hawk, both of which are too small for 
use in practical falconry. The second class, that of the accip~ter  
or short-winged hawks or  "hawks of the fist," includes the Euro- 
pean and American goshawk, the American Cooper's hawk, the 
European and Asiatic sparrow hawk and the somewhat similar 
American sharp-shinned hawk. Both the falcons and short-winged 
hanks are primarily bird-hunting Raptores although the larger 
representatives of both types occasionally kill hares, rabbits or 
even larger animals, and the smaller species, particularly the 
American sparrow hawk, feed extensively on rnice and insects. 

The third category of hawks comprises the broad-winged or 
buteo hawks, the "buzzard" hawks of Europe and the rough- 
legged, red-tailed, red-shouldered and broad-winged American 
hawks. They are rodent-hunting hawks, slower and less aggres- 
sive than the falcons and short-winged hawks, much inferior to 
them for falconry, although the powerful red-tailed hawk has 
been trained to perform well against pheasants and rabbits. 
Eagles, likewise used for the chase, are closely related to the 



FALCONRY 
buteo hanks, and share their preference for animal prey. A 
fourth class of hawk, the ground-skimming, mouse-hunting har- 
riers, which includes the American marsh hawk, is unsatisfactory 
for falconry. All birds of prey, including even the owls, can be 
trained to the basic task of falconry, nhich is to kill quarry and 
remain upon it  until the falconer picks the hawk up, or calls it  
to his fist. While Chinese golden eagles are reported to kill foxes 
and carry them to their handlers, no hawk or owl can be trained 
to retrieve the kill. I ts  dominant instinct is to attack, kill and 
devour, and this can only be modified by training to the extent 
of permitting man to guide the timing of the attack, and pre- 
vent the hawk from flying off ui th  its quarry, or escaping if i t  
fails to kill. 

C a p t u r e  of Hawks.-In certain parts of the continent and in 
the bazaars of North Africa, the near east and Asia, captive 
hawks are sometimes available for purchase a t  auction and other- 
wise. Damascus for centuries has been a market for trained 
hawks, brought in by the Arabs from the Syrian desert. However, 
in most parts of the world, the falconer must procure his own 
hawks by trapping wild adults, or taking nestlings before they 
learn to fly. The instinct of hawks is to nest in remote, inacces- 
sible places, in caves on the sheer face of cliffs, or in high trees. 
There are few regions near human settlements nhere hawks are 
abundant. The capture of fledglings thus presents difficulties, in- 
creased by the fact that only during a few brief weeks in early 
summer can young hawks be found. The co-operation of watchful 
rural lads in locating hawk nests and the skilful use of ladders, 
ropes or climbing irons are required. The trapping of adult wild 
hawks provides an interesting feature of falconry. I t  can be prac- 
tised in most parts of the northern hemisphere at  all seasons, but 
most productively in the great southward migratory flight of the 
hawks in early autumn. A variety of traps has been devel- 
oped through the centuries, the main objective being dependable 
operation, without injury to  the hawk, since even a few lost or 
broken feathers seriously handicap a trained hawk in the field. 

The Plains Indians, in quest of eagle plumes for decoration, 
devised an effective method of trapping birds of prey. Driving an 
eagle away from a bird or animal on which it  fed, the Indian 
concealed himself in a hole or blind close by, or even within the 
carcass of a large animal. Upon the eagle's return to the kill, he 
seized it  by the legs, and quickly rendered it  helpless to  attack 
him with its talons. Modifications of this "hand trap" have been 
successfully employed in the capture of large and small hawks, 
using as bait a tethered live pigeon, whose flutterings will at- 
tract a hawk from an incredible distance. Yets in many forms 
are used to capture hawks. The Dho-Gaza trap of India is a net 
of fine thread stretched between two vertical poles, with bait 
birds in a cage at  the bottom of the net. A havik diving down 
for the kill strikes the invisible net and falls with it to the 
ground, wrapped in its meshes. An American trap, used on fal- 
cons with good results, is a rectangular frame of lath, covered 
with netting. A bait bird is tied to a stake inside the trap. The 
hawk can reach its prey only through a tunnel-like entrance a t  
each end, on the ground, and usually is unable to find its way 
out of the device uhen it seeks to fly away. 

Most useful of all hawk traps, but difficult of operation, is the 
bow-net trap, employed for centuries by the famous falconers of 
Belgium and the Ketherlands. A semicircular bow net on a 
wooden frame of about 6 i t .  diameter is lightly pegged to the 
ground a t  its circular edge, and centred upon an axis along its 
diameter. When a hawk, attracted by a tethered pigeon nearby, 
makes the kill, the trapper, n h o  remains in a blind at a distance, 
drags the pigeon by a long wire or cord to a point along the edge 
of the net where the trapper's pull upon a second cord throxs the 
net over the hawk while it is occupied in holding and depluming 
the pigeon. A modern, automatic variation of this trap employs 
springs or elastic cords which throw the net over the hawk {?,hen, 
in attacking a bait bird, it trips a trigger which releases the 
springs. 

In India, short-winged h m k s  are trapped with small horse- 
hair nooses fastened at the sides of a dome-shaped cage contain- 
ing a live grouse or pheasant. A similar method in the United 

States employs steel spring or jump traps with padded jaws, 
placed above and around the cage. The pole-trap, most effective 
for owls and broad-winged hawks, is simply a steel trap placed 
a t  the top of a high pole in a field or clearing. No bait is required, 
as these birds by habit perch on poles and dead trees to  wait 
for  rodent quarry to appear in the surrounding grass or cover. 
The steel trap is fastened to the pole by a long cord, so that the 
trapped hawk can settle, uninjured, to the ground. While the 
principal modes of hawk trapping have been described here, i t  is 
worth pointing out that hawks have been captured by an almost 
infinite variety of other devices. The great difficulty in trapping 
birds of prey arises from the fact that they are by nature ex- 
tremely shy and wary. They eat ravenously when hungry, perhaps 
only once or twice in a day, but a t  all other times they are indif- 
ferent to the most enticing prey. The trapper, therefore, should 
resign himself to the frustration of watching scores of hawks pass 
over his traps unheeding for every one which may be spurred by 
hunger to attack the bait. The scarcity of hawks in most areas 
during the greater part of the year, the obstacles which make a 
capture a rare event and the swiftness with which a migrant hawk 
passes through the falconer's trapping territory emphasize the de- 
sirability of types of traps which are ready for action a t  all times, 
are simple and certain of operation and cannot injure the captive 
hawk in its frenzied struggles to escape. 

Training.- It is through the appetite principally that hawks 
are tamed; but to fit them for use in the field, much patience, 
gentleness and care are necessary. Slovenly taming necessitates 
starving, and low condition and weakness are the result. The aim 
of the falconer should be to have his hawk always keen, and the 
appetite, when it is brought into the field, should be such as would 
induce the bird in a state of nature to  put forth its full powers 
t o  obtain its food, with, as near as possible, a corresponding 
bodily condition. 

The process of training an adult wild falcon deserves descrip- 
tion. When first taken, a rufter or easy-fitting hood should be put 
on her head, and she must be furnished with jesses, swivel, leash 
and bell; jesses are strips OF light leather for the legs. A thick 
glove or rather gauntlet should be worn on the left hand. (Eastern 
falconers a l~ iays  carry a hawk on the right.) She must be carried 
on the fist for several hours at  a time, and late into the night, a t  
intervals being gently stroked with a bird's wing or feather. At 
night she should be tied to a perch in a room with the windows 
darkened, so that no light can enter i n  the morning. The perch 
should be a padded one placed across the room about 4% ft.  from 
the ground with a canvas screen underneath. She will be easily 
induced to feed, in most cases, by drawing a piece of beefsteak 
over her feet, brushing her legs at  the time with a feather, and 
now and then, as she snaps a t  it, slipping a morsel into her mouth. 
Care must be taken to use a low whistle as she is in the act of 
swallowing; she will very soon learn to associate this sound with 
feeding, and i t  will be found that directly she hears it ,  she will 
gripe with her talons and bend down to feel for her food. When 
the falconer perceives this and other signs of her "coming to," 
that she no longer starts a t  the voice or  touch, and steps quietly 
up  from the perch when the hand is placed under her feet, it 
will be time to change her rufter hood for the ordinary hood. 
This latter should be an easy fitting one, in which the braces 
draw closely and yet easily, and without jerking. An old one 
previously worn is to be recommended. The hawk should be taken 
into an absolutely dark room, and the change should be made if 
possible in total darkness. After this she must be brought to  
feed with her hood off; a t  first she must be fed in  a darkened 
room, more light being admitted as she is able to  bear it .  The first 
day, the hank having seized the food and begun to pull a t  it 
freely, the hood may be gently slipped off, and after she has eaten 
a moderate quantity, it must be replaced as slowly and gently as 
possible, and she should be allo~ied to finish her meal through 
the hood Next day the hood may be twice removed, and so on; 
day by day the practice should be continued, more light being 
gradually admitted, until the hawk will feed freely in broad day- 
light, and allow the hood to be taken off and replaced without 
opposition. She must now be accustomed to see strangers, dogs, 
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horses, etc., and to feed in their presence. A good plan is to take 
her into the streets of a town at  night, a t  first where the artificial 
light is not strong, unhooding and hooding her from time to time, 
but not letting her get frightened. Up to this time she should be 
fed on lean beefsteak with no casting, but as soon as she is toler- 
ably tame and submits well to the hood, she must occasionally be 
fed with pigeons and other birds. This should be done not later 
than 3 or 4 P.M., and when she is placed on her perch for the 
night in the dark room, she must be unhooded and left so, of 
course, being carefully tied up. The falconer should leave her 
unhooded until such time as she has "cast." 

She must now be taught to recognize the voice-the shout that 
is used to call her in the field-and to jump to the fist for food, 
the voice being used every time she is fed. When she comes 
freely to the fist she must be made acquainted with the lure. 
Kneeling down with the hawk on his fist, and gently unhooding 
her, the falconer casts out the lure, which may be either a dead 
pigeon, or an artificial lure garnished with beefsteak tied to a 
string, to  a distance of a few feet in  front of her. When she 
jumps down to it ,  she should be allowed to feed a little upon it- 
the voice being used-while occasionally receiving morsels from 
the falconer's hand; and before her meal is finished she must be 
taken up on to the hand, being induced to forsake the lure for the 
hand by offering her a piece of meat. This treatment will help to 
check her inclination hereafter to  carry her quarry. This lesson 
is to be continued till the falcon feeds boldly on the lure on the 
ground in the falconer's presence-till she will allow him to walk 
round her while she is feeding. All this time she will have been 
held by the leash only, but in the next step a strong, but light 
creance-a line attached to the swivel-must be made fast to the 
leash, and a n  assistant holding the hawk should unhood her, as 
the falconer, standing at  a little distance from her, calls her by 
shouting and casting out the lure. 

Day by day the distance will be increased, until the hawk 
will come 30, 60, IOO yd. and so on without hesitation: then she 
may be trusted to  fly to the lure at  liberty and by degrees from 
any distance, say 2 0 0  yards. This accomplished she should learn 
to stoop at  the lure. Instead of allowing the hank to seize upon it 
as she comes up  the falconer will snatch the lure away and let her 
pass by, and immediately put it  out that she may readily seize 
it \\hen she turns round to look for it. This should be done at  
hrst only once, and then progressively, until she will stoop 
backwards and forwards a t  the lure as often as desired. Next she 
should be entered to her quarry. 

Eyasses, hawks nhich have been taken as fledglings on the 
nest, must be put into a sheltered place, such as an outhouse or 
shed The basket or hamper should be filled with straw. A 
hamper is best, with the lid so placed as to form a platform upon 
nhich the young hawks can come out to feed. This should be 
fastened to a beam or prop a few feet from the ground. The 
young hawks must be plentifully fed on the best fresh food ob- 
tainable-such as good lean beef and fresh killed birds and rab- 
bits The food should be securely tied in separate portions to a 
board, or better to wooden blocks, one for each hawk. At this 
stage the young hawk should be interfered with as little as pos- 
sible. The falconer should place the food down for them and 
then retire as quickly as possible. The wilder and more inde- 
~ e n d e n t  they become during the period of "hack" the better. As 
they grow older they will come out and perch about the roof of 
their shed, by degrees extending their flights to neighbouring 
huild~ngs or trees, never failing to come back a t  feeding time to 
the place where they are fed. Soon they will be continually on 
the wing, soaring up  and playing with one another, and later the 
falconer will observe them chasing other birds, such as pigeons 
or rooks, which may be passing by. As soon as a young hawk 
fails to return to  the hack for its meal a note should be made of 
~ t s  absence, and it  should at  once be caught in a bow net or snare 
the first time it  comes back, or it may absent itself for good. I t  
must be borne in mind that the longer hawks can be left out "at 
hack" the better they are likely to be in the field-those hawks 
being always the best which have preyed a few times for them- 
selves when "at hack." There is, of course, a great risk of losing 

hawks altogether when they begin to prey for themselves, but 
this is a matter for the falconer's judgment. As soon as the eyas 
knows the lure sufficiently well to come to i t  sharp and straight 
from a distance, she must be taught to  "wait on." This is 
effected by letting the hawk loose, choosing the most open space 
available. I t  will be found that she will circle round the falconer 
looking expectantly for the lure-perhaps mount a little in the 
air, and advantage must be taken of a favourable moment when 
the hawk is at a little height, her head being turned inwards 
towards the falconer, to loose a pigeon with shortened wings 
which she can easily catch. When the hawk has taken two or three 
pigeons in this way, and mounts into the air immediately in ex- 
pectation, in short, begins to "wait on," she should be given no 
more pigeons, but be tried a t  game as soon as possible. The 
young hawk must be given every possible advantage when first 
flown at  wild quarry. The training of the great northern falcons, 
as well as that of merlins and hobbies, is conducted much on the 
above principles, but the jer-falcons will seldom "wait on" well, 
and merlins will not do so at  all. 

The training of short-winged hawks is a simpler but longer 
process, as they require long walks on the fist to accustom them 
to handling. They must be provided with jesses, swivel, leash 
and bell. European sparrow hawks can, however, scarcely carry 
a bell big enough to be of any service. The hood is seldom used 
for short-winged hawks-never in  the field. They must be made 
as tame as possible by carriage on the fist and the society of man, 
and taught to come to the fist freely when required-at first to 
jump to it in a room, and then out of doors. When the goshawk 
comes freely and without hesitation from short distances, she 
should be called from longer distances from the hand of an assist- 
ant, but not oftener than twice in  each meal, until she will come 
several hundred yards, on each occasion being well rewarded with 
some favourite food such as fresh killed birds. When she does this 
freely, and endures the presence of strangers, dogs, etc., a few 
bagged rabbits may be given to her, and she will be ready to take 
the field. Some accustom the goshawk to the use of the lure, for 
the purpose of recovering her if she refuses to come to the fist in 
the field, when she has taken stand in a tree after being baulked 
of her quarry, but this is not a good practice. For various rea- 
sons goshawks in England cannot be brought to  the perfection to 
which they are brought in the east. In  India, for instance. there 
is a far greater variety of quarry suited to them, and wild birds 
are much more approachable; moreover, there are advantages for 
training which do not exist in England. Unmolested, the eastern 
falconer carries his hawk by day and night in the crowded ba- 
zaars, till the bird becomes perfectly indifferent to men, horses, 
and vehicles. 

Methods of Hawking.-Falcons or long-winged hawks are 
either "flown out of the hood" (i.e., unhooded and slipped when 
the quarry is in sight), or they are made to "wait on" till game 
is flushed. Herons, rooks, magpies and crows are always taken 
by the former method. Passage hanks are generally employed for 
flying at  these birds, though good eyasses are occasionally equal 
to the work. Though he has no chance in  competing against a 
falcon in straightforward flight, the heron has large concave 
wings, and a proportionately light body, and he can rise with 
astonishing rapidity, more perpendicularly or, in other words, in 
smaller rings than the falcon can and with less effort. As soon 
as he sees the approach of the falcon, he makes for the upper 
regions. The falcon then commences to climb to get above him, 
but in a very different style. She makes wider circles o r  rings, 
travelling at  a higher rate of speed, due to  her strength, weight 
and power of flying, till she rises above the heron. Then she makes 
her attack by stooping with great force at  the quarry, sometimes 
falling so far below him that she cannot shoot up to a sufficient 
pitch for the next stoop, and has to make another ring to  regain 
her lost command over the heron, which is ever rising, and so on 
-the "field" meanwhile galloping in the direction the flight is 
taking, till the falcon seizes the heron aloft, "binds" to him, and 
both come to the ground together. 

For game hawking eyasses are generally used, though undoubt- 
edly passage or wild caught hawks are to be preferred. The best 
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BY COURILSY OF C A P T A I N  C. W. R. K N I G H T  

T R A I N E D  EAGLE F L Y I N G  T O  F I S T  

A golden eagle which has been trained to fly either to lure or to  fist. The  falconer is protected against the  bird's strong 
talons with a fencing mask, and with horsehide glove of double thickness and an extra leather sleeve for the  lef t  a r m  
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H A W K S  AND FALCONS 

1. Immature eyas tiercel, used for game hawking. A n  eyas is a hawk 
wh ich  has been trained from the nest. The male of any hawk, being a 
t h i r d  smaller than the female, is called t iercel .  2. A cast (male and 
female) of merlins, on a lark which they have kil led. Merlins are flown 
on ly  a t  larks. 3. A n  adu l t  eyas tiercel. A hawk is considered adu l t  after 
the first moul t ing,  when the marking of the plumage becomes horizontal 
instead of ~erpendicular .  Tiercels are best used for partridges, magpies 
and gulls. Only the largest can k i l l  grouse. 4. A female goshawk, flown 
a t  hares, rabbits or pheasants, shown s i t t i ng  by a rabb i t  she has just 
caught. 5. Hocded falcons on the cadge, a wooden frame on which hawks 

are transported to and f rom the field. Their vision is cut  off by leather 
hoods to ensure their s i t t i ng  st i l l .  6. Jack merlin, or male. The fernale 
is called the merlin. 7. A n  eyas peregrine t iercel (see fig. 3). This bird 
k i l led 504 head of game, pr inc ipal ly  partridge and grouse, i n  e ight  years. 
8. Haggard peregrine falcon, the b i rd  most successfully used i n  falconry. 
Haggard signifies a hawk caught w i l d  in adul t  plumage. 9. A gerfalcon 
of the Greenland variety, the largest of the falcons. Modern falconers have 
not been successful i n  t ra in ing th is bird, having found it di f f icu l t  t o  keep 
it in health and condit ion 
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game hawks are passage hawks, but there are difficulties at- 
tending their use. I t  may perhaps be fairly said that passage 
hawks can be trained to "wait on" in grand style, but until they 
have got through their first season, they are more liable to be 
lost than eyasses. The advantages attending the use of eyasses 
may be summed up as follows: they are easier to obtain. to train 
and to keep; they moult more regularly than passage hanks, and 
if lost in the field they will often return home by themselves, or 
remain in the country where they are accustomed to being flo~vn. 
Experience and, we must add, some good fortune also are re- 
quisite to make eyasses good for "waiting on" at  game. Slight 
mistakes on the part of the falconer, false points from dogs, 
or bad luck in serving, mill cause a young hawk to acquire bad 
habits, such as sitting down on the ground, taking stand in a 
tree, raking out wide, skimming the ground, or lazily flying round 
at an insufficient altitude. A good game hawk in proper flying 
order mounts rapidly to a high pitch until she appears no larger 
than a swallow in the sky, keeping well over the falconer and 
dogs, and ready to stoop when the quarry is sprung. Hanks that 
have been successfully trained and judiciously worked become 
wonderfully clever, and soon learn to regulate their flight by the 
movements of their master. Eyasses were not held in esteem by 
the old falconers, and it  is evident from their writings that these 
hawks have been much better understood and managed in modern 
tlmes than in the middle ages. I t  is probable that the old fal- 
coners procured the aild-caught hawks with greater facility than 
at the present day. There was a hawk mart held at Valken- 
swaard in the Netherlands, where hawks were sold after the an- 
nual catch during the autumn migration. I t  was visited by falcon- 
ers from all over Europe, large sums often being paid a t  auction 
for particularly choice birds. 

Many European falconers in modern times have owned eyasses 
which have killed grouse, ducks and other quarry in a style 
almost equalling that of passage hawks. Moors, downs, open 
country where the hedges are low and weak are best suited to 
game hawking. Pointers or setters may be used to find the game, 
or the hawk may be loosed on reaching the ground where game is 
knonn to lie, and suffered, if an experienced one, to "wait on" till 
it is flushed. However, the best plan with most hawks, young 
ones especially, is to use a dog, and to "cast off" the hawk when 
the dog polnts, and to flush the birds as soon as the hawk has 
reached her pitch. The hank should be well over the birds, and if 
possible a little up-wind of them when they rise, she will then 
be better placed for a down-wind stoop, as the game will not 
dare to fly up-wind under the hawk. The hawk will then turn 
over, and, flying headlong downwards with incredible speed, will, 
with the gathered impetus of her fall from the sky, rapidly over- 
take the bird she has from the first moment selected as her victim. 
As she reaches it, she strikes i t  a heavy blow with the hind talon 
of her foot, and the bird falls to the ground, often stone-dead, 
leaving a cloud of feathers in its track, or, just as she rushes up to 
it, the quarry may evade the stroke by a clever shift, and hurl 
itself into the nearest cover before the hamk has recovered from 
her stoop. The falconer will then come up as quickly as possible 
to "serve" the hawk by putting the bird out again while she "waits 
on" overhead. If this be successful. she is nearly certain to kill 
a t  the second attempt. Falcons, being larger and stronger, are to 
be preferred for grouse and tiercels for partridges. \\'oodcock 
afford capital sport where the country is sufficiently open; it will 
generally be found that after the first stoop at  a woodcock, the 
cock will try to escape by taking the air, and tvill show a very 
fine flight. When beaten in the air i t  nill try to get back to covert 
again, but when once a hawk has outflonn a woodcock, he is 
pretty sure to kill it. Snipe may be killed with first-class tiercels 
in favourable localities. Wild duck and teal are only to be flown 
at  when they can be found in small pools or brooks at  a distance 
from large sheets of water-where the fonl can be suddenly 
aushed by men or dogs, while the falcon is flying at  her pitch 
overhead. For duck falcons should be used; tiercels nill kill 
teal well. The merlin is used for flying at larks, and there does 
not seem to be any other use to mhich this pretty little falcon 
may fairly be put. I t  is very active, but far from heing, as some 

authors have stated, the swiftest of all hawks. The peregrine has 
been known to attain a level speed of 70  m.p.h , and a diving 
velocity above IOO m p h. The hobby is swifter than the merlin, 
but cannot be said to be efficient in the field. 

The three great northern falcons are not easy to  procure in 
proper condition for training. They are difficult to break to the 
hood and to manage in the field. They can be flown, like the 
peregrine, a t  herons and rooks, and in former days were used for 
kites and hares. Their st] le of flight is magnificent: they are 
swifter than the peregrine, and are deadly "footers." They seem, 
honever, to lack someuhat of the spirit and dash of the peregrine. 

The distinctive hunting habits of each of the various types of 
hawks determine the way in which it  must be handled for falconry 
in the field. In  their uild state, the long-winged hawks, or fal- 
cons, are birds of the high and open sky, accustomed to take 
their prey from above, after a circling climb of pursuit or a head- 
long dive, often from a great height. The short-winged hawks, 
on the contrary, are silent assassins of the forest, which make a 
swift, short darting attack at  low level, weaving among branches 
and tree trunks ui th  incredible dexterity. They kill by overtaking 
their prey in the air or on the ground, grasping it  n i t h  the needle- 
sharp talons of both feet. The broad-winged or buteo hawks, in 
turn, are rodent hunters, which locate their quarry by soaring 
flight, or from perches on posts or treetops, and glide down to 
seize it  by surprise. 

The true falcons are trained by man to follow their natural in- 
stinct by circling or "wait~ng on" high above the beaters, or 
flying from the falconer's fist when game is flushed to rise 
above it during what may be a high, prolonged chase of many miles 
before the falcon can make its spectacular diving k~l l .  The short- 
winged hawks, and also the buteos and eagles are usually carried 
on the falconer's fist until the quarry is actually sighted near 
enough at  hand to be overtaken in a short dash, much as though 
the falconer were using the hawk as a shotgun. Thus, xhile fal- 
cons are best adapted to hunting over open, unfenced country, 
where their long, free flights can be followed on horseback, short- 
~vinged hanks are more useful against birds found in wooded 
areas or heavy cover, mith the falconer afoot, and the broad- 
aings are chiefly effective against anllnals and birds on the ground. 
in fields, swamps and meadows \?hich are their natural hunting 
territory. I n  India falconry has al~+ays been a flourishing art. 
Indian falconers far surpass Iranians and Arabs. Eyasses are not 
used, and the system of flying "at hack" is unknown. Hanks are 
caught on the passage, manned and trained to the lure in a 
nonderfully short time, but very seldom is a falconer to be found 
who can maintain hanks in good flying condition. In  the Punjab, 
sakers are the falcons chiefly used; haggard and young passage 
hauks are flown at  hares and hubara. Successful falconers get 
these sakers into good wind by daily exercise a t  the lure giving 
them about 2 5  stoops in the morning, and about the same number 
in the evening They are then kept fit by daily stooping to the 
lure. Arabian falconers omit this exercise altogether, and keep 
their hawks in such poor condition that they are unable to kill 
hubara on the wing. Their hauks follow the quarry in the open 
desert, and mhen it  settles, kill after a rough and tumble on the 
ground. 

Hawks from n hich work in the field is expected should be kept 
in the highest health, and they must be carefully fed;  no bad or 
tainted meat must be g l e n  to them Peregrines and the great 
northern falcons are best kept on lean beefsteak with a frequent 
change in the shape of fresh killed pigeons and other birds 
Freshly killed rabbits are a change to a lighter diet. The smaller 
falcons require small Lirds to keep them in health. For gos- 
hawks a coarser diet, such as rats or rabbits, suffices. The smaller 
short-winged hanks, like small falcons, require birds. All haaks 
need to be gixen castings. Hawks nill exist, and often appear to 
thrive, on good food nithout castings, but the seeds of future 
injury to their health are belng sonn. If it is more convenient 
to feed the h a ~ l k s  on beefsteak, they should frequently be given 
the \?ings, heads and necks of game and poultry, ~ i t h  the blood 
carefully remo~ed .  In addition to the castings which they s ~ a l l o w ,  
tearing the pinion joint of a uing is good exercise for them, and 



biting the bones keeps their beaks in good trim. Most hawks, pere- peregrines in East Anglia) and also partly because of the plowing 
grines especially, require a bath. The end of a cask sawn to give up of the heath land over which the falconers rode, the centre of 
a depth of about 6 in. makes a good bath, which should be per- English falconry moved to the Ketherlands and in 1839 the Loo 
mitted at least twice a week. Hawking club, an Anglo-Dutch society under the patronage of 

The best way, where practicable, of keeping hawks, is to  tether King JVilliam I1 of the Netherlands, was formed; in the first eight 
them to blocks on the lawn. Goshawks are generally placed on years of its existence 1,500 herons were taken by its hawks. In  
bow perches, which ought not to be more than 8 or 9 in. high at  1853 the royal patronage was withdrawn and the Loo club came to 
the centre of the arc. I t  will be several months before passage or an end. For the next ten years falconry was kept alive in England 
wild-caught falcons can be kept out of doors; they must be by a few amateurs and their professional falconers. Then, in 1864, 
fastened to a perch in a darkened room, hooded, and, by degrees, the Old Hawking club of England was founded, mainly to hawk 
as they get tamer, they may be put out on the lawn. In  England rooks on the itliltshire downs. I t  was wound up in 1926 and the 
(especially in the south) peregrines, the northern falcons and British Falconers' club was founded in 1927. 
goshawks may be kept out of doors all day and night in a &el- In the second half of the 20th century the British Falconers' 
tered situation. An eastern aspect is best-all birds enjoy the club had a membership of about 150 but only half of these were 
morning sun and it  is beneficial to them. The more hawks con- resident in the United Kingdom, of whom only about 30 kept 
fined to blocks out of doors see of persons, dogs, horses, etc., and flew hawks. The virtual disappearance of the rabbit due 
moving about, the better. to myxomatosis and the placing of many of the traditional quarries 

Contrary to the prevailing notion, hawks that have been well on the protected list both had a profound effect on the sport 
handled show a good deal of attachment to their owners. It  is after World LVar 11. All British birds of prey, except the 
true that by hunger they are in great measure tamed and con- sparrow hawk, became protected by law and a licence was re- 
trolled, and the same may be said of many undomesticated and quired from the home office before an intending falconer could 
many domesticated animals. Instinct prompts all wild creatures take a young hawk for falconry. 
when away from man's control to return to  their former shyness, Falconry clubs exist in other European countries. The French 
but haivks certainly retain their tameness for a long time, and Club de Champagne \vent out of existence in 1870 but French 
their memory is remarkably retentive. I t  is useless to  bring a falconers are organized in the Association Nationale des Faucon- 
hawk into the field unless she has a keen appetite; if she has not, niers et Autoursiers Franqais. In Germany, the Deutscher Fal- 
she will neither hunt effectually nor follow her master. Even wild- kenorden T7ia5 founded in I923 and is a thriving club. Austria 
caught falcons, however, may sometimes become so attached to has its club, and Italy the Circolo dei Falconieri dlItalia. 
their owner that, when sitting on their blocks with food in their Falconry is still practised by the Arabs in Cyrenaica, and oil- 
crops, they will, on seeing him, "baten hard to get to reach him, rich sheiks in Saudi Arabia and the Persian gulf still train their 
till he either allows them to jump up to his hand, or withdraws saker falcons to hunt bustard. In Indian and Pakistan Punjab 
from their sight. Goshawks too evince great attachment to their and in the Northwest Frontier region of Pakistan falconers fly 
owner. Another error is that hawks are lazy birds, requiring bun- their falcons at duck and their goshawks at  partridge. Much- 
ger to stir them to action, The reverse is the truth; they are birds prized Indian hawk bells are made at  Lahore and Amritsar. A 
of very active habits and exceedingly restless. The wild falcon few fal~oners  survive in Japan, flying their Japanese hawk eagles 
requires an immense amount of exercise to enable her to  exert her at hares and their gosha\vks at  pheasants. 
speed and power of flight; instinct prompts her to spend hours B I B L I O G R . ~ P H Y , - G ~ ~ ~ ~ ~ ~  Blaine, Falconry (1936) ; Frank Craighead 
daily on the wing, soaring and playing about in  the air in all and John J .  Craighead, Hawks  in  the Hand (1939) ; W. F. Russell, Fal- 
,7ieathers, often chasing birds merely for play. When full, gorged conry (1940) ; Frederick 11, Emperor of the Holy  oma an ~ m ~ i r e ,    he 

Art o f  Falconry (1596; Eng. trans. by Casey A. Wood and F. Marjorie she takes a siesta; but unless she fills her crop late in the evening Fyfe, 1943) ; Edmund Bert, An Approved Treatise o f  Hawkes and 
she is soon on the move again. Goshawks and sparrow hawks, too, Hawking (1619, reprinted 19jo) ; G. E. Freeman, Practical Falconry 
habitually soar in the air a t  about 9 or 10 A.M., and remain aloft (1869, reprinted with an introduction by W. R. Hecht, 1954) ; E. B. 
a considerable time, but these birds are not so active as the fal- Mitchell, The Art and Practice o f  Hawking (1~00) ; M .  H. ~ o o d i o r d ,  
cons. The falconer, therefore, should endeavour to  give his hawks A O f  

as much flying as possible, and he should avoid the mistake of FALERII: see CIVITA CAsTELLA~A- 
keeping too many hawks. FALERIO (mod. Falerone), an ancient town of Picenum, 

The larger hawks may be kept in health and working order for Italy, about 10 mi. S.E. of Urbs Salvia, which, from the remains 
many years. The writer has known peregrines, shaheens and gas- of its buildings, appears to  have been of some importance. 1t 
hawks to reach ages of 15 and 2 0  years. Goshawks, however, Was probably founded as a colony by Augustus after his victory 
never fly well after four or five seasons, when they will no at  Actium. 
longer take difficult quarry; they may be used for rabbits as Considerable remains of a theatre in concrete faced with brick- 
long as they live. Shaheens have been seen in the east at an work, erected, according to an inscription, in 43 B.c., and 161 ft.  in 
advanced age, killing wild f o ~ ~ l  beautifully. The shaheen is a diameter, were excavated in 1838 and are still visible; an amphi- 
falcon of the peregrine type, but smaller, which does not travel, theatre, less well preserved, also exists, the arena of which measures 
like the peregrine, all over the world. I t  appears that the jer- about 180 by 150 f t .  
falcons also may be worked to an advanced age. Old Symon Between the two is a water reservoir (called Bagno della Regina) 
Latham tells of these birds-"I myself have known one of connected with remains of baths. 
them an excellent hearnor (killer of herons) and to continue F A L G ~ I \ E ~ ~ ,  JEAN ALEXANDRE JOSEPH (Ig31- 
her goodnesse very neere h e n t i e  Yeere% or full out the time." I ~ O O ) ,  French sculptor, whose most significant works were his 

(E. D.-R*.; G. DK.) naturalistic female nudes, was born a t  Toulouse on Sept. 7, 1831. 
Modern Falconry.-With the advent of the shotgun and after He won the Prix de Rome in 18j9 and became a member of the 

the enclosure of the open lands and numerous social upheavals in Institute in 1882. His "Victor of the Cock-Fight" (1864) and 
the older countries, the sport of falconry nearly died out. ,4 re- "Tarcisus the Christian Boy-Martyr" (1867) are in the Luxem- 
viva1 of interest occurred after World War 11, however, and in bourg. Falguihe's more important monuments are those to Ad- 
the United States alone there were more than 1.500 enthusiasts miral Courbet (1890) at  Abbeville and the famous "Joan of Arc." 
after mid-century who were either full or part-time falconers or His "Triumph of the Republic" (1881-861, a vast quadriga for the 
who were interested in the art and literature of falconry. Arc de Triomphe, Paris, was perhaps more amazingly full of life 

Falconry survived in Europe largely through the enthusiasm of than others of his works, all of which revealed this quality of 
members of hawking clubs in various countries. In  Great Britain vitality in superlative degree. 
the Falconers' society of England xvas founded about 1770 but To these works should be added his monument to "General de 
ceased in 1838 with the death of the then manager, Lord Berners. La Fayette" (in Washington), and his statues of "Lamartine" 
Because of the scarcity of herons (a main quarry of the club's (1876) and "St. Vincent de Paul" (1879). His "Balzac" was 
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executed for the SociCtC des Gens de Lettres on the rejection of 
that by Rodin. "Diana" and "\Voman and Peacock" are exam- 
ples of his sensual treatment of the human form which aroused 
accusations of vulgarity from his contemporaries. He died in 
Paris on April 19, 1900. Falguikre was a painter as well as a 
sculptor, but somewhat inferior in merit. 

FALIERI, MARINO ( I  2 79-13 55) , doge of Venice, belonged 
to one of the oldest and most illustrious Venetian families and 
had served the republic with distinction in various capacities. I n  
1346 he commanded the Venetian land forces at  the siege of Zara, 
where he was attacked by the Hungarians under King Louis the 
Great and totally defeated them; this victory led to the surrender 
of the city. In  Sept. 1354, while absent on a mission to Pope Inno- 
cent IV at  Avignon, Falieri was elected doge, an honour which 
apparently he had not sought. His reign began, as it was to end, 
in disaster, for very soon after his election the Venetian fleet was 
completely destroyed by the Genoese off the island of Sapienza, 
while plague and a declining commerce aggravated the situation. 
Falieri fretted under the constitutional restrictions of the ducal 
power, and the discontent of the arsenal hands at  their treatment 
by the nobles offered him his opportunity. I n  concert with a sea- 
captain named Bertuccio Ixarella (who had received a blow from 
the noble Giovanni Dandolo), Filippo Calendario, a stonemason, 
and others, a plot was laid to  murder the chief patricians on 
April 15 and proclaim Falieri prince of Venice. The Council of 
Ten arrested the ringleaders; several of the conspirators were 
condemned to death and others to  various terms of imprisonment. 
The doge was himself arrested; a t  the trial he confessed every- 
thing, and was condemned and executed on April 17, 1355. 

See Horatio Brown, Studies i n  Venetian History (1907, with bibli- 
ography). 

FALISCI, a tribe of Sabine origin or connections, but speaking 
a dialect closely akin to Latin, who inhabited the town of Falerii 
as well as a considerable tract of the surrounding country, prob- 
ably as far south as Capena. But at  the beginning of the 
historical period (i.e., from the beginning of the 5th century B.c.), 
and no doubt earlier, the dominant element in the town was 
Etruscan; and all through the wars of the following centuries the 
town was counted a member, and sometimes a leading member, 
of the Etruscan league ( c f .  Livy iv. 23, v. 17, vii. 17). 

The Faliscans show many traces of their Italic origin, above 
all in their language, which is preserved in some 36 short inscrip- 
tions, dating from the 3rd and 2nd centuries B.c., written from 
right to left in a peculiar alphabet denved from the Etruscan, 
with some traces of the influence of the Latin alphabet. 

The phonetic characteristics of the Faliscan dialect are:- 
I. The retention of medial f which in Latin became b; 
2. The representation of an initial 1nd.-Eur. gh by f ( foied,  

contrast Latin hodie) ; 
3. The palatalization of d+consonant i into some sound de- 

noted merely by i-the central sound of foied, from fo-died; 
4. The loss of final s, at  all events before certain following 

sounds (cra beside Latin crds). 
Other characteristics, appearing elsewhere, are: 
5. The retention of the velars (Fal. cuando=Latin quando; 

contrast Umbrian p a n ( n ) u ) ;  
6. The assimilation of some final consonants to  the initial 

letter of the next word. 
I t  seems probable that the dialect lasted on, though being grad- 

ually permeated with Latin, till a t  least 150 B.C. 
The remains found in the graves, which belong mainly to the 

period of Etruscan domination, give ample evidence of material 
prosperity and refinement. The earlier strata have yielded more 
primitive remains from the Italic epoch. A large number of in- 
scriptions consisting mainly of proper names may be regarded as  
Etruscan rather than Faliscan. 

See W.  Deecke, Die Falisker; E. Bormann, in C.I.L. xi. pp. 465 ff.; 
and R. S. Conway, Italic Dialects. 

FALK, ADALBERT (182 7-I~OO), German politician, was 
born at  Matschkau, Silesia, on Aug, 10, 1827. In 1847 he entered 
the Prussian state service. and in 1853 became pubKc prosecutor 
a t  Lyck  From 1872 to 1879 he was minister of education, and in 

connection with Bismarck's policy of the Kultur-kampf he was 
responsible for the famous May Laws against the Catholics (see  
GERMANY: T h e  German Empire) .  He retained his seat in the 
reichstag till 1882, when he was made president of the supreme 
court of justice at  Hamm. H e  died on July 7, 1900. 

See H. R. Fischer, Adalbert Falk ( ~ g o r ) ,  
FALK, JOHANN DANIEL ( I  768-1826), German author 

and philanthropist, was born a t  Danzig on Oct. 28, 1768. In  
1813 he established a philanthropic society (Gesellschaft der 
Freunde in der Not), one of the earliest of its kind, and about 
the same time founded an institute for the care and education of 
neglected and orphan children, which, in 1829, was taken over 
by the state and still exists as the Falksches Institut. FaIk lived 
a t  Weimar, and enjoyed the intimate friendship of Goethe; his 
account of their intercourse was posthumously published under 
the title Goethe aus ndherein personlzclzen Umgange dargestellt 
(1832) (English trans. by S. Austin). Falk died on Feb. 14, 1826. 

Falk's Satzrische Werke appeared in 7 vols. (1817 and 1826) ; his 
Auserlesene Schriften ( 3  vols., 1819). See Johannes Falk: Erinnerungs- 
blatter aus Briefen und Tagebuchern edited by his daughter, (1868) ; 
Heinzelmann, Johsnnes Falk und die Gesellschaft der Freunde in der 
Not (1879); S. Schultze, Falk und Goethe (1900). 

FALK, MAX (1828-1go8), Huligarian editor and statesman, 
was born at  Budapest, Oct. 7, 1828. While he was still a young 
man, he edited in succession three small newspapers. I n  1861 he 
was imprisoned for his part in the Hungarian nationalist move- 
ment, but was released in 1867 to become' the teacher of the 
Empress Elizabeth. In 1868 Falk assumed the editorship of the 
Pester Lloyd,  a position he held until 1906. H e  was elected 
to the Hungarian parliament in 1869 and joined the liberal fac- 
tion led by Francis Deak and the elder Count Julius Andrassy. 
H e  was the author of a biography of Count Istvan SzCchenyi and 
of a book of reminiscences about the Empress Elizabeth. H e  
died in Budapest, Sept. 10, 1908. 

FALKE, GUSTAVE (1853-1916), German lyric poet and 
novelist, was born in Lubeck, Jan. 11, 1853. After finishing his 
studies at  the Lubeck Catharineum, he became a bookseller. a 
position he gave up in 1878 when he was made professor of music 
at  Hamburg. In  1903 the Hamburg government gave him a yearly 
subsidy of 3,000 marks so that he was able to  devote the re- 
mainder of his life to  writing. Falke wrote mainly of homely 
things such as the country about Hamburg and the simple pleas- 
ures of domestic life. I n  his early years his work was much in- 
fluenced by that of the poet, Detlev von Liliencron. His poems 
include Mynkeer  der Tod  (1892), Frohe Fracht (1907), an epic 
poem, Hohe Sommertage (1902), and numerous others. His best- 
known novel is Der M a n n  im Nebel  (1899) H e  died in Ham- 
burg, Feb. 8, 1916. 

FALKE, JOHANN FREDRICH GOTTLIEB (1823- 
1876), German historian, was born a t  Ratzeburg on April 10, 
1823. I n  18 56 he was appointed secretary of the German museum 
at  Nuremberg, and in 1859 keeper of the manuscripts. With the 
aid of the manuscnpt collections in the museum he studied eco- 
nomic history, and, with Johann H. Miiller, established a n  his- 
torical journal, Zeitschrif t  fur deutsche Kzclturgeschzchte ( 4  vols., 
Kuremberg, 1856-59). To  thls journal he contributed a his- 
tory of German taxation and commerce. In  1862 he became sec- 
retary and, later, keeper of the state archives a t  Dresden. His 
works include: Gesclzzchte des deutschen Hande2s (2 vols., 1859- 
60) ; Die Hansa als deutsche See- und Handels-macht (1862), and 
Geschichte des deutscken Zollwesens (1869). H e  died a t  Dresden 
on March 2 ,  1876. 

FALKENHAYN, ERICH VON (1861-1922), Prussian 
general, mas born on Kov. 11, 1861 at  Burg Belchau (Thorn). 
He took part in the China expedition of 1900 and remained in 
China with a brigade of occupation until 1903. I n  1907 he was 
appointed chief of staff of the XVI, and in 1912 of the IV army 
corps. In  1911 he was appointed commander of the 4th guards 
(infantry) regiment. In 1913 he was made general. and from 
July 7, 1913, to Jan. 2 0 ,  1915, was Prussian war minister. H e  
succeeded General von Moltke on Nov. 3, 1914, as  chief of the 
general staff of the army Although Falkenhayn did not accept 
the principle that a decision could be obtained in the east, the 



abandonment of the plan for a break-through on the Albert-Arras 
front, and the increasing evidence of shortage of material and 
weakening efficiency on the Russian side made him regard a very 
heavy blow on the Russian front as necessary and desirable. Eight 
divisions were brought from the Western front, and Mackensen 
was made chief of this army ( X I ) ,  which succeeded in breaking 
through the Russian lines (Gorlice-Tarnow) on May 2-3, 1915 
(see WORLD ~ ' A R  I ) .  

Falkenhayn later helped to plan the summer offensive of 191 j 
against Russia. At the end of 1.91 j he became convinced of the 
necessity of opening a road to Turkey for the transit of munitions 
and expert personnel, and organized the operations by which. with 
the co-operation of the Bulgarian army, Serbia was overrun in 
the winter of 1915-16. At the end of Dec. 191 j ,  Falkenhayn 
sent the Kaiser a memorandum setting forth his reasons for ad- 
vocating an attack on Verdun, and he was severely blamed xhen 
the attack eventually failed. (See  also VERDUN, B A ~ T L E S  OF.) 

In  July 1916, Falkenhayn, submitting to public opinion, pro- 
posed that Field Marshal von Hindenburg should be made su- 
preme commander from Pripet to the Dniester, and a few days 
later he offered him the command of the whole eastern front from 
the Baltic to the Carpathians. The desire for the creation of a 
general supreme command was rapidly growing even in Austria, 
and on Sept. 16. 1916 the Oberste Kriegsleitzmg was signed by 
German and Austrian,plenipotentiaries ; under this agreement the 
German Kaiser became responsible for the higher leading of opera- 
tions in general. 

This agreement was signed on the part of the Germans by 
Hindenburg, who had succeeded Falkenhayn as new chief of 
the general staff on Aug. 2 0 ,  1916, the immediate cause of Falken- 
hayn's dismissal being the Rumanian declaration of war (Aug. 2 7 ,  

1916). Falkenhayn was then assigned the leadership of the I X  
army against Rumania and commanded in the fighting at  Her- 
mannstadt and on the Targu Jln. 

I n  1917 he took command of the so-called Asiatic corps, for 
operations in the Caucasus, and in 1918 and 1919 was at the 
head of the X army in Lithuania. 

He wrote an interesting account of the German conduct of the 
war during its first two years, entitled Die oberste Heeresleitzrng 
in ihren  w i c h t i g ~ t e n  Entschliessungen 1914-16 (1919), and Der 
Feldzug der I X  Arrnee gegen die R z m a n e n  und Russen  1916-17, 
2 vol. (1921). H e  died on April 8, 1922, at the castle of Lindstet, 
near Wildpark. 

See A. Alberte, General Falk~nhayn, die Beziehungen zwischen den 
Generalstabschefs dec Dreibundr ( 1924 ) .  

FALKIRK, a large and parliamentary burgh of Stirlingshire, 
Scot., 11 mi. S.E. of Stirling by road and about midway betneen 
Edinburgh and Glasgow. Pop. (1961) 38,043. Falkirk stands 
on high ground overlooking the fertile Carse of Falkirk. The 
Forth and Clyde canal passes through the north of the burgh and 
the Antonirie wall runs through the southern end. The suburb of 
Camelon is the site of successive Roman forts. Grangemouth 
(q.v.), the port, lies 3 mi. N.E. The Gaelic name, Eaglais Bhreac 
(1166), the Latin Varia Capella (1166) and the English Faw Kirk 
(1298) all mean "speckled (or many-colouredj church." The 
place is mentioned by Simeon of Durham (early 12th century) as 
Egglesbreth. 

The first church was built by Malcolm Canmore, but the present 
church is of the early 19th century. The town became a burgh 
of barony in 1600 and of regality in 1646 under the important 
Livingston family who had held the estate of Callendar (with its 
caput immediately southeast of Falkirk) since the mid-14th cen- 
tury. They were forfeited after the rebellion of 1715 and the 
regality was canceled. 

Control of the town fell eventually into the hands of the stent- 
masters (a body of men elected by the trades to levy a "stent" 
to be spent for the common good). who governed its finances 
until 1857. Falkirk is now under the control of a council with 
provost and bailies, and combines with Stirling and Grangemouth 
to return one member to parliament. 

The long-important trysts or sales of cattle and sheep, known 
as the Great Mercat, were transferred to Falkirk from Crieff in 

about 1750. but only locaI markets are now held. The district is 
rich in coal. and fire clay is mined, though iron is no longer worked. 
Falkirk is the chief seat of the light-casting trade in Scotland; 
other industries include aluminum rolling. precast concrete, chem- 
icals and hosiery manufacture, and brewing and bookbinding are 
also carried on. 

Carron, 2 mi. N.N.W., is well known for the ironworks estab- 
lished in 1759 by John Roebuck for whom John Smeaton and 
James Watt (qq.v . )  worked. (x.1 

Battles of Fa1kirk.-These were two engagements, one fought 
in 1298, the other in 1746. The battle of July 2 2 ,  1298. \\,as 
fought between the forces of Edward I of England and those 
of the Scottish national party under the command of Sir LVilliam 
Wallace. The Scots had taken up a strong position on a hillside 
south of the town with an impassable marsh to their front, and 
were formed in four "schiltrouns" or dense circles of spearmen, 
with archers between the schiltrouns and a small body of mounted 
men in reserve. 

The English first line, under the earl marshal and the earls of 
Hereford and Lincoln, tried the morass in vain and then rode 
round its western side. The second line. commanded by the 
warlike bishop of Durham, Antony Bek, rounded the marsh to the 
east and then halted to await the arrival of the third line under 
the king. The bishop's undisciplined and impatient followers, 
telling him to go back to his Mass and leave warfare to soldiers, 
charged the nearest schiltroun. The first line under the earls at- 
tacked on the other side but Wallace's "forest of spearmen" reso- 
lutely repulsed all attacks with heavy loss. The Scottish cavalry 
fled without striking a blow, except for a few leaders such as Sir 
John de Graham and Sir John Stewart who remained to die with 
the archers and spearmen. 

Seeing that his cavalry could make no headway, Edward brought 
up his \Velsh archers;who from a safe distance wrought such 
havoc among the schiltrouns with arrows and stones that the 
mounted troops were at last able to break the weakened and dis- 
organized Scottish ranks and complete their destruction. I t  was 
the first victory of the longbow in a major battle. 

At the second battle of Falkirk, fought on Jan. 17, 1746, the 
Jacobites, under Prince Charles Edward. defeated the government 
troops under Gen. Henry Hawley. Hawley had formed the 
opinion that a Highland army could not withstand a charge of 
cavalry and allowed them to occupy the high ground to the west 
of Falkirk. The dragoons, attacking uphill against driving rain. 
broke under the controlled and heavy fire of the Highland right 
under Lord George Murray. Most of the infantry became in- 
volved in the rout and Hawley fell back to Edinburgh with heavy 
losses in men, guns and stores. (R.  L. HR.) 

FALKLAND, LUCIUS CARY, 2nd VISCOUXT ( c .  1610- 
1643)~ son of Sir Henry Cary. afterward 1st Viscount Falkland 
(d. 1633). lord deputy of Ireland from 1622 to 1629, was born 
either in 1609 or 1610. and was educated at Trinity college, 
Dublin. In 1625 he inherited from his grandfather the manors of 
Great Tew and Burford in Oxfordshire; he married Lettice. daugh- 
ter of Sir Richard Morrison. In 1633 he succeeded his father as 
Viscount Falkland. 

He assembled round him at Great Tew many learned men. 
He was the friend of Hales and Chiilingworth, was celebrated 
by Jonson, Suckling, Cowley and ll'aller in verse. and in prose 
by Clarendon, who is eloquent in describing the virtues and 
genius of the "incomparable" Falkland, and draws a delightful 
picture of his society and hospitality. 

E'alkland served on the king's side as a volunteer under Essex 
in the campaign of 1639 against the Scots. In  1640 he was re- 
turned for Newport in the Isle of iVight to the Short and Long 
Parliaments, and took an active part on the side of the opposi- 
tion. He spoke against the exaction of shipmoney on Dec. 7 ,  
1640, denouncing the servile conduct of Lord Keeper Finch and 
the judges. 

Falkland supported the prosecution of Strafford and he voted 
for the third reading of the attainder. On the church ques- 
tion he deprecated clerical encroachment in secular matters; 
on the other hand, though he denied that episcopacy existed 
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iure divino, he was opposed to its abolition, fearing the estab- 
lishment of the Presbyterian system. which in Scotland had 
proved equally tyrannical. In  fact Falkland sought conlpronlise, 
but a bill simply excluding the clergy from secular offices failed, 
and on May 2 7 ,  1641, the Root and Branch bill, for the total 
abolition of episcopacy, was introduced in the house of commons. 
This measure Falkland opposed, as well as the second bill for ex- 
cluding the bishops, introduced on Oct. 21. In  the discussion 
on the Grand Remonstrance he took the part of the bishops and 
the Arminians. He  was now definitely ranged against the policy 
of the parliament, and on Jan. I ,  1642. was persuaded by Hyde 
to accept the secretaryship of state, though he had little influence 
in the king's councils. 

He  signed the protestation against making war at York on 
June I j, 1642. On Sept. j he carried Charles's overtures for 
peace to the parliament, when he informed the leaders of the 
opposition that the king consented to a thorough reformation 
of religion. The secret correspondence connected with the \iTaller 
plot passed through his hands. He  was present with the king at 
Edge Hill and at  the siege of Gloucester. By this time the 
hopelessness of the situation had completely over\vhelmed him, 
and he welcomed death on the battlefield as an escape from the 
catastrophe which he foresaw but saw no means of avoiding. 
Riding alone at  a gap in a hedge commanded by the enemy's fire 
in the battle of Iiewbury (Sept. 20 .  1643)) he ~vas  immediately 
killed. I i e  was succeeded in the title by his eldest son, Lucius, 3rd 
fiscount Falkland, his male descent becoming extinct in the 
person of Anthony, j th  viscount, in 1694. when the viscounty 
passed to Lucius Henry (1687-1730), a descendant of the first 
viscount. 

Falkland wrote a Discozlrse of Infallibility (1646); A Letter 
. . . 30 Sept.  1642 Concerning the Late ConfEict Before Worceste? 
(1642); and Poems (ed. by A. B. Grosart, 1871% in Fuller's 
Worthies Library) in which he shows himself a follower of Ben 
Jonson. 

See Lady hl. T .  Lewis, "Life of Falkland," in Lives o f  the Friends 
. . . of Lord Chancellor Clarendon, vol. i, p. 3 (1852)  ; J. ,4. R. Mar- 
riott. Lifc and Times of Lucius Car?, Viscount Falkland (1go7j.  

FALKLAND, a royal burgh and civil parish of Fifeshire, 
Scot., at the northern base of the hill of East Lomond (1,471 f t . ) ,  
21 mi. N. of Edinburgh as the crow flies and 16 mi. S.E. of Perth 
by road. Pop. (1961) 1;032. The little town, with its cobbled 
streets and many old houses, has been connected wit11 Scottish 
kings since the I 2th century. The castle was replaced by Falkland 
palace which. from the 16th century, became a favourite seat of 
the Scottish court. I t  was finished in I j40 by James \: who died 
there in I j42. I ts  east wing was partly destroyed by fire in 1654 
while Crom~~el l ' s  forces were in occupation; only the foundations 
remain of the north wing; the south wing was rebuilt by the 3rd 
marquess of Bute. who acquired the property in 1887. The gar- 
dens have been restored to their original royal plan and at  Falkland 
is the only royal tennis court left in Scotland. 

In 19j2 the Kational Trust for Scotland became deputy keeper 
of the palace. 

Falkland became a royal burgh in 1458 and its charter was re- 
newed in I j9 j .  I t  gives the title of &count to the Devon family 
of Cary (granted in 1620). Richard Cameron (q.a.)  the Cove- 
nanter was born at  Falkland c. 1648 and his thatched house still 
stands. The chief industries are linen and linoleum. 

FALKLAND ISLANDS AND BRITISH ANTARCTIC 
TERRITORY. The Falkland Islands, a group of islands in the 
South Atlantic ocean. belonging to Great Britain, !ie between lati- 
tudes 51" S. and 53" S. and longitudes 57" W. and 62" \V.: and 
about 250 mi. E. of the nearest point on the South American 
mainland. The t ~ o  principal islands. East Falkland and West 
Falkland. are separated by the Falkland sound. a narrow strait 
running northeast to southwest and nowhere more than 25 mi. 
across. Round them lie about 200 smaller islands. of which about 
a dozen are inhabited. The total area is 4.618 sq.mi. Pop. (1953) 
2,230. Capital. Stanley. (See  below, Fulkland Islands Depend- 
encies a~ td  Britislz Antarctic Territory.) 

Phys ica l  Features.-The coast line is deeply indented and 

affords many secure and sheltered anchorages. I n  dull weather, 
which predominates, the general appearance of the islands is un- 
inviting, but under bright sun the scenery takes on colour and 
beauty. East Falkland is almost bisected by the Choiseul and 
Brenton sounds. Its hilly northern part is traversed by the Wick- 
ham heights, a rugged range running from east to west with its 
highest point a t  Mt.  Usborne (2,245 i t . ) .  The remainder of the 
island is mainly low and undulating ground covered with coarse 
grasses, with small streams feeding the vall'eys but also with 
extensive bog and shallow tarns and much stony outcrop. Seen 
from the air, its appearance is bleak and inhospitable. At the north- 
ern extremity are two fine inlets. Berkeley sound and Port Wil- 
liam. The early seat of government, Port Louis, lay at the head 
of the former but it Tvas moved in about 1844 to its present site 
at Stanley, a landlocked harbour within Port William. 

West Falkland enjoys a gentler climate. I t s  hillier part lies to 
the east of the island \+-here the Hornby hills, running parallel to 
the Falkland sound, reach their highest a t  Mt.  Adam (2.290 f t . ) .  

The small town of Stanley is built along the southern slope of 
Port William inlet, overlooking the harbour, and on a fine day 
presents an attractive picture with its cluster of clapboard houses 
xi~ith their painted roofs and their porches gay with flowers. I t  is 
dominated at one end by the red brick Anglican cathedral and a t  
the other by Government house. 

With the exception of Lafonia (the southern part of East Falk- 
land'). which is Permocarboniferous. the islands consist of the 
older Paleozoic rocks, Lower Devonian or Upper Silurian, slightly 
metamorphosed and a good deal crumpled and distorted. I n  the 
low grounds are clay. slate and soft sandstone and on the ridges 
hard sandstone passing into white quartzite. There are no min- 
erals of value. Many valleys in the islands are characterized b y  
the presence of "stone runs" of varying length which upon exami- 
nation are revealed as extensive accumulations of quartzite boul- 
ders. from 2 ft .  to 20 ft .  long and half as wide and with a depth 
corresponding to the quartzite ridges of the hills above. These 
blocks or boulders, angular in form and resting irregularly. though 
close packed, one upon another. give an unmistakable impression 
of a river of stone flowing down toward the sea. 

The Falkland Islands correspond in latitude in the southern 
hemisphere with London in the northern, and the temperature is 
equable with an annual mean of 43" F.  The climate is not unlike 
that of the Outer Hebrides though somewhat colder. I ts  most 
trying feature is a persistent wind that blows at  an average 
strength of 15 knots throughout the year and often with great 
force. The average annual rainfall ( 2 7  in.) is rather more than 
that of London. but the hours of sunshine. though fitful, are much 
the same. The strong winds and tempestuous seas have accounted 
for more than 130 wrecks around the islands and the hazards of 
navigation have been enhanced by the lack of beacons. There is 
only one lighthouse, a t  Cape Pembroke. but automatic lights have 
been placed at  a number of danger points. 

There is no evidence of human occupation before the establish- 
ment of the first settlement at Port I,ouis, in 1764, by L. A. de 
Bougainville. The land fauna is scanty. A small wolf or wild dog 
-the loup-renard of De Bougainville-is extinct, having last been 
seen in 1875. There are introduced hares and rabbits and, on two 
of the islands. Patagonian foxes, which have become a menace 
to young lambs. The herds of cattle that ran wild after the 
departure of the first settlers and bred prolifically have almost 
died out. and sheep. mhich were first raised on East Falkland in 
1835. provide the sole economy of the islands. The whole colony 
is divided into sheep farms varying in size from 3.600 ac. to 400,- 
000 ac. These carry a total in excess of 600.000 head with an  
average production of about 5.000.000 Ib. of wool annually. T h e  
mortality. especially among lambs. is very high. Hair seal (sea 
lion and elephant seal) abound but sttempts to exploit them com- 
mercially in the 20th century have failed. The southern fur seal, 
which was almost exterminated by ~vholesale killing in the 19th 
century. is re-establishing itself as the result of close protection. 
There are a few species of land birds. some of which, including 
the ~~hi te - rumped  sandpiper of North America, the Pdraguayan 
snipe and the military starling, are migratory. There is a great 
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wealth of sea birds and the islands possess large colonies of pen- 
guins. petrels and albatross. The only insect pest is the blue- 
bottle. 

As the islands are connected with subantarctic South America by 
an elevated submarine plateau, the island flora much resembles that 
found on the mainland except that the trees, of which there are 
such dense forests in southern Patagonia, are wholly absent. At- 
tempts at  tree planting have not met with success. The greater 
part of the land is formed of peat which is in some places of con- 
siderable age and depth and, at the bottom of the beds, dense and 
bituminous. I t  differs in character from the peat of northern 
Europe. for the lower plants enter but little into its composition 
and it  is formed almost entirely of the roots and stems of 
Empetrum nzgrzLm variety rubrum, a kind of crowberry bearing 
the local name of diddle-dee; of Myrtus nummularia, a small 
creeping myrtle known as teaberry; and of sedges and sedgelike 
plants. I t  is in general use as fuel. Two vegetable products. 
balsam bog (Azorella caespitosa) and tussock grass (Poa gabel- 
la ta) ,  have long been objects of interest. The first is a boulder- 
shaped, bright green mass which when dead becomes gray and 
stony in appearance. When cut open it reveals an infinity of 
minute leaf buds and stems from which, a t  intervals, exudes an 
aromatic resin. The second is not unlike an African sword grass 
but has broader leaves and grows in tufts that rise about six to 
ten feet high. The leaves are cut and fed to dairy cattle and 
horses and, having a high protein content, make admirable fodder. 
With the introduction of sheep, which eat the heart of the plant, 
the tussock grass was threatened with extinction on the main 
islands. Where it survives it is fenced in. On many of the smaller 
islands, where it is prolific. cattle and horses are put out to winter 
and. as they feed only on the leaves, do the plant no harm. 

History.-The Falklands were discovered by the English navi- 
gator John Davis (Davys) in the "Desire" in 1592 and two years 
later Sir Richard Hawkins sailed along their northern shore. In 
1598 Sebald van Weerdt appears to have visited some of the 
northern islands of the group (probably the Jasons). which were 
for long named the Sebaldine Islands. The Falklands derive their 
present name from Capt. John Strong, who, in 1690, sailed down 
the sound separating the eastern and western islands and called 
them after Lucius Carey, Viscount Falkland, then treasurer of the 
navy. Their existence had long been known to French mariners 
sailing out of St. Malo for the Rio de la Plata who called them 
Les fles Malouines, which the Spaniards on the mainland converted 
to Las Islas Malvinas. 

Recorded history begins with the establishment by De Bougain- 
ville of a party of settlers on East Falkland in 1764. In  the fol- 
lowing year Capt. John Byron, who had been sent out on a survey 
expedition, claimed the islands for Great Britain and left a small 
party a t  Port Egmont on Saunders Island. I n  1766 the French 
settlement was ~vithdra~vn under pressure from Spain, which later 
(17'70) ejected the British party-an action that brought the two 
countries to the brink of war. Port Egmont was restored to Britain 
in 1771 but voluntarily abandoned three years later. In  1829 the 
Republic of Buenos Aires, which claimed to have inherited the 
rights of Spain, sent Louis Vernet to develop a colony in its name; 
he made some progress but in 1831 was rash enough to seize three 
U S .  sealing vessels and this brought down a U.S. corvette, the 
"Lexington," which "laid waste the Settlement and proclaimed the 
islands free of all governance." In 1833 Great Britain, which 
had never renounced its claims to sovereignty, resumed official 
occupation. The colony was under the charge of successive naval 
officers engaged on hydrographic work until 1841 when a civil 
administration was set up at Port Louis and continued from that 
time. In  1914 the adjacent ~vaters were the scene of the battle 
of the Falkland Islands ( q . v . ) ,  and during World War I1 Stanley 
was an important naval base and radiotelegraphy station. 

Claims are outstanding by Argentina to the Falkland Islands 
and their dependencies and to the antarctic continental shelf 
opposite Argentina, and by Chile to territories lying between 
longitudes 53" IT. and 90" W., including the South Shetlands. The 
claims of the two countries overlap and are contested by Great 
Britain. Bases were set up by both claimants in the territories 

claimed. Great Britain sought the arbitration of the International 
Court of Justice, but the court refused arbitration in March 1947 
because Argentina and Chile had rejected its competence to ad- 
judicate. A truce between the three countries, agreeing not to 
move warships south of 60" S. latitude, was renewed from time 
to time, and the 12-nation agreement of Dec. 1959 on the peaceful 
use of the antarctic continent, involving a moratorium on terri- 
torial claims, served to relax tension. 

Adminis t ra t ion  a n d  Population.- The administration fol- 
lows the normal crown colony pattern under a governor who is 
appointed by the crown and is himself advised by an executive 
council of four official and three unofficial members. The lawmak- 
ing body is the legislative council comprising five official and six 
unofficial members, of whom four are popularly elected. There is 
thus an unofficial majority. There is no public debt and the colony 
is self-supporting. The revenue is derived mainly from income 
tax and from duty levied on imports of malt, wine, spirits and 
tobacco and upon the exports of hides and skins, tallow and wool. 
In the case of wool the duty is assessed on the average price for 
the season's clip. The islands have no other resources and apart 
from meat, fish and vegetables are dependent on external supply. 
The biggest single landowner is the Falkland Islands company. 
which obtained a royal charter in 1851. This company is re- 
sponsible for the shipment and delivery to the London market of 
the annual wool clip. I t  acts as general agent for the farms and 
ollns a large retail store and workshops at Stanley. 

About half the population live in Stanley and the remainder 
on the farms. Most are of British descent but there are some 
Scandinavian strains. Family allowances are paid by the govern- 
ment, provided there are two or more children, and there is a con- 
tributory old-age pension scheme for malie workers. Education is 
the responsibility of the government, which maintains two schools 
in Stanley where attendance is obligatory between the ages of 
5 and 14 and voluntary up to 16 years. There is a flourishing 
boarding school at Darwin on East Falkland and a smaller school 
on West Falkland. Elsewhere on the farms education is largely 
dependent on traveling teachers. There is a well-equipped hos- 
pital and dental surgery and, in addition, medical officers are sta- 
tioned on East and West Falkland. The colony has an efficient 
mdiotelegraphy station, which is its link with the outside world, 
and a substation at  Fox Bay on West Falkland. All farms and 
outlying islands (are provided with two-way radiotelephone sets 
that keep them in daily touch with Stanley. Physical communica- 
tions with the mainland and with the farms are maintained by 
the company's steamer, supplemented in the latter case by pri- 
vately owned cutters, by a small government motor vessel and by 
an internal air service operating float planes. This air service, 
with the number of natural harbours available and the close prox- 
imity of the farms to them, provides the ideal medium. It is 
extremely popular and along with the provision of radiotelephone 
sets has revolutionized life in the islands. 

F a l k l a n d  Is lands Dependencies a n d  Br i t i sh  A n t a r c t i c  
Territory.-By an order in council effective from March 3, 1962, 
the separate colony of British -4nt~arctic Territory was established, 
comprising part of the former territory of the Falkland Islands 
dependencies. The dependencies now consist of the islands lying 
between longitudes 20" W. and 50" W. and latitudes 50" S. and 60" 
S., and those between longitudes 50" W. and 80" W. and latitudes 
58" S. and 60" S. These are principally South Georgia and the 
South Sandwich group. 

British Antarctic Territory comprises all land and islands be- 
tween longitudes 20" W. and 80" W. and south of latitude 60" S.: 
namely the South Orkney and South Shetland island groups, and 
the wedge-shaped sector of the antarctic continent from Palmer 
peninsula (including Graham Coast) to the south pole. I t  is ad- 
ministered by the Falkland Islands' governor acting as high com- 
missioner. 

The above territories, until 1962 all part of the Falkland Islands 
dependencies, were annexed to the British crown in 1908. The 
area of the dependencies is 1.570 sq.mi., and their population about 
1,300 in summer and 100 in winter. The area of British Antarctic 
Territory is about 475,000 sq.mi., and its population 150 in sum- 
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mer and 90 in winter. South Georgia is the site of an important 
land-based whaling industry. A chain of meteorological and scien- 
tific bases is maintained on British Antarctic Territory, stretching 
from Signy Islmand in the South Orkneys to Stonington Island off 
the west coast of Palmer peninsula, and manned by the British 
Antarctic survey (formerly the Falkland Islands Dependencies sur- 
vey). This organization has been responsible for the topographi- 
cal and geological survey of the greater part of British Ant'arctica. 
A meteorological office at Stanley receives reports from the bases 
and issues a daily weather forecast of which wide use is made. A 
scientific bureau in London serves as a clearinghouse for the distri- 
bution of this material and the publication of reports. Revenue is 
derived mainly from income tax, customs duties and an export tax 
on whale oil, and is supplemented by a substantial grant from 
the U.K. Most of the revenue is spent on the maintenance of 
the scientific bases. 

LVhile the bases, generally, are icebound throughout the winter 
months. South Georgia remlains open. The South Sandwich group 
and Deception Island in the South Shetlands are volcanic and there 
are hot springs at the latter. The scenery in Antarctica as a 
whole is magnificent on a fine day in the summer, and this is espe- 
cially true of South Georgia. 

The island is closely associated with the memory of the explorer 
Sir Ernest Shackleton, who is buried there, and of his heroic jour- 
ney during 1915-16. 

South Georgia and the South Sandwich Islands were discovered 
in 1775 by Capt. James Cook, the navigator, who took possession 
for the crown. His reports oi  the abundance of whales and seals in 
those waters led to the discovery of the antarctic continent by the 
whalers and sealers who followed in his wake, for some of the 
shipowners were interested in discovery for its own sake and en- 
couraged their captains to push even farther afield. Outstanding 
among the latter were George Powell (South Orkneys. 1821-22). 
William Smith (South Shetlands, 1819), James Weddell, Edward 
Bransfield (antarctic mainland. 1820) and John Biscoe (Graham 
Land. 1832) ; these in turn led to the expeditions of A. de Gerlache 
(Belgian), Otto Kordenskjold (Swedish), W. S. Bruce. (Scottish); 
J. B. Charcot (French), Shackleton (British) and W. Filchner 
(German), the continuing work of the Discovery committee and 
the British Graham Land expedition, and so to the establishment 
of the Falkland Islands Dependencies survey in 1943. 
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FALKLAND ISLANDS, BATTLE OF. One of the prin- 
cipal actions of 'lllorld War I, known as the battle of the Falklands, 
was fought on Dec. 8 ,  1914, to the southeastward of the Falkland 
Islands, between a British squadron under Vice-Adm. Sir Doveton 
Sturdee and a German squadron under Vice-Adm. Graf von Spee. 
This battle was a counterstroke to the battle of Coronel ( q . ~ . ) .  
ii'ith the utmost secrecy the two battle cruisers "Invincible" and 

"Inflexible" had been detached from the grand fleet in the n'orth 
sea and sent, vi th  all dispatch, to reinforce the British squadron 
in the South Atlantic. Admiral Sturdee's orders, on leaving Eng- 
land in the "In\,incible," were to "Seek out and destroy the 
enemy." The following table shows the details of the rival forces: 

Aunzanzent and Speed of Ri.Llal I'orces 

Type of ship I Kame 1 Guns 1 Nominal 
speed 

British 
Battlc cruisers . ~"Invincihle" 

l"1nflexilrle" 
Arlnoured cruisers "Cal-uarvon" 

"Rent" 

r ~ S ~ ~ O T Y "  Light cruisers . l"C'1 
"Bristol" 

Armed merchant 
cruiser , . "Rfacedonia" 

German 
Arlnoured cruisers "Scharnhorst" 

1 
"Gneisenau" 

/ " ~ a n t a  Isabel" 

Light cruisers . 

8 12-in. 
8 12-in. 
4 7 .  j-in., 6 6-in 

14 6-in. 
14 6-in. 

"Leipzig" 
"Nurnherg" 
"Dresden" 

26 knots 
26 ,, 
2 2  ,, 
23.5 ,, 
23.5 ,, 

2 5  ,, 
24 ,, 

23 knots 

23 ,, 
23 ,, 
23.5 ,, 
24 ,, 

F l e e t  a t  P o r t  William.-After the defeat of Admiral Cra- 
dock's squadron at Coronel, the old l~attleship "Canopus" had 
returned to the Falklands and ~vas  berthed on the mud in Port  
Stanley, the inner harbour. Her light guns had been erected on 
shore and the entrance to the harbour mined with electric mines 
constructed out of old oil drums. A signal station had been erected 
and the local volunteers organized as a defense force. Thus being 
sturdily prepared for eventualities, the little colony had waited. 

On his arrival at Port LVilliam on Dec. 7. Admiral Sturdee or- 
dered the "Macedonia" to patrol outside the harbour; the "In- 
flexible" and "Kent" to be ready for 14 knots a t  half an hour's 
notice and the other ships of his squadron to keep steam for 1 2  

knots a t  two hours' notice. Only three colliers \\-ere available, so 
all ships could not coal a t  once. By 6 A.M. on Dec. 8. the "Carnar- 
von" and "Glasgow" had finished coaling. The "Invincible" and 
"Inflexible'' then began. The "Bristol" had her fires out to rem- 
edy defects and the "Cornwall" had one engine opened up a t  six 
hours' notice; the "Glasgow" was also repairing machinery and 
could not be ready for t ~ o  hours. Such was the situation when. 
a t  7 . jo  A.M.. the observation post on Sapper's hill reported two 
strange ships in sight. At 7.j6 A.M.  the "Glasgow" fired a gun 
to draw attention to a signal flying in the "Canopus," making 
known this report. 

G e r m a n  S q u a d r o n  in Sight.-A scene of activity ensued; 
colliers were cast off and preparations made for leaving harbour. 
The "Kent," having just taken over guard duty, was ordered to  
weigh and observe the enemy. The general signal to  weigh was 
made at 8.14 A.M.; a t  8.30 "action" was sounded off and all ships 
were striving to raise steam at the earliest possible moment. 

The two ships which had been sighted were the "Gneisenau" 
and "Kurnberg." which Spee had sent on ahead to  reconnoitre; 
they were not visible from the "Canopus" but, with the aid of an 
extemporized observation hut which had been established on the 
hill, she opened fire on them at  9.15 A.M. with her 12  in. guns. 
The range, however, was too great and the shots fell short;  never- 
theless, the firing made the two German ships turn away t o  the 
southeast. 

Von Spee, in the "Scharnhorst" was some 15 miles distant from 
the harbour, but the clouds of smoke visible over the intervening 
land made him suspicious. The "Gneisenau" was near enough 
to make out the masts and funnels of six ships in the harbour, 
and, worse still, some observers thought they could distinguish 
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the tripod masts of battle-cruisers. The report from the 
"Gneisenau" confirmed von Spee in his misgivings and he immedi- 
ately ordered the advanced ships not to accept action. This 
order was followed by a general signal to his squadron to raise 
steam in all boilers and steer east. 

V o n  Spee's Intentions.- It is impossible to be sure with what 
intention Admiral von Spee made for the Falkland Islands. By 
one account he expected to find there a Brilish squadron weaker 
than his own; he hoped to draw them to sea, destroy them, and 
then occupy the Islands. Some colour is lent to this by the re- 
port of British officers at  the observation post on shore that they 
could distinguish, through telescopes, men on board the "Gneisen- 
au" dressed and equipped ready for landing. Von Spee was 
certainly unaware that the Admiralty had despatched two battle- 
cruisers to these waters. Their arrival just in time was a stroke of 
luck which the latter fully dcservcd; but Admiral Sturdee was 
momentarily at  a distinct disadvantage owing to his ships being 
a t  anchor with colliers alongside. 

Von Spee's position if the British squadron brought him to 
action in the open was hopeless; but if the Germans had pressed 
home an attack at  the entrance to the harbour, the prospects 
would have been far from pleasant for the British forces within. 

P u r s u i t  of t h e  G e r m a n  Squadron.-By 10.15 A.M. all ships, 
excepting the "Bristol," had steam up, and I j minutes later they 
had cleared the harbour; the enemy was hull-down to the south- 
east, some 1 2  or 13 miles distant; so Admiral Sturdee made the 
signal for "general chase," an order for each ship to steam at her 
utmost speed in pursuit. The sea was calm, the sky clear, and a 
light north-westerly breeze was blowing. At 10 jo A ax. i t  became 
evident that the British ships were gaining and Sturdee ordered 
the "Glasgow" to keep three miles ahead, and the "Inflexible1' to 
keep on the port quarter, of the "Invinc~ble." This annulled the 
"general chase." By 11 A.M. the German ships were clearly 
visible and the battle-cruisers reduced speed to 24 knots. The 
"Carnarvon" and "Cornwall" were now lagging behind, their best 
speed being 20 knots and 2 2  knots respectively, and, to avoid his 
ships becoming too widely scattered, Sturdee reduced the speed 
of the squadron to 19 knots and ordered the crews to be piped to 
dinner. The German squadron was then doing little more than 
I j knots. 

Meanwhile, the German auxiliaries had been sighted from the 
Islands, and the "Bristol," which by extraordinary exertions had 
managed to raise steam and was just leaving harbour, was ordered 
to take "Macedonia" under her orders and "destroy the trans- 
ports." Unfortunately, i t  was not known then that these ships 
were colliers. 

At 12.20 P.M. Sturdee decided to press the chase and speed 
was increased to 2 2  knots; by 12.50 P.M. the British battle-cruis- 
ers were steaming 25 knots and were rapidly overhauling the 
enemy. At 12.55 P.M. fire was opened by the "Inflexible" on the 
"Leipzig" at  a range of 16,ooo yards. T o  save his light cruisers, 
von Spee ordered them to scatter and make for the South Ameri- 
can coast; they turned away to the southward at  about 1.20 P M. 

Such a contingency had been provided for, and, without further 
orders, the British cruisers turned off in pursuit. 

T h e  Bat t le -Cruiser  Action.-As his light cruisers left him, 
von Spee turned to the eastward to accept action; and Sturdee's 
battle-cruisers turned into line ahead on a nearly parallel course 
to  the enemy. Fire was now opened on both sides, but the range 
--about 14,oooyd-was too great, and the shots from the Ger- 
man ships fell short. The range closed to 12,jooyd. and about 
1.45 P.M. L'Invin~ible" was hit; whereupon Sturdee turned away 
t o  open the range and obtain full advantage from his heavier 
armament. His object was to annihilate the enemy, but in doing 
so to receive as little damage as possible. By 2 P.M. the range 
had increased to 16,000 yd. and firing ceased for a time. 

In  order to renew the sction. the British battle-cruisers altered 
course to starboard, and gradually reduced the range to 15,000 yd. 
Fire was then reopened and von Spee again accepted action, 
manoeuvring his ships to reduce the range sufficiently for his 
secondary armament to be brought into action. Sturdee allowed 
the range to fall to about 12,500 yd. and then, as the Germans 

began to fire with their 5.9-in. guns, he sheered off again. With 
his superior speed Sturdee was able to keep the range as he wished 
and the British guns now began to inflict severe damage on the 
enemy ships. 

By g 10 P a1. the Germans showed signs of damage; the 
"Scharnhorst" being on fire. The smother of smoke made spot- 
ting the fall of shot a matter of some difficulty, so, a t  3 I j P iu,, 
Sturdee turned the battle-cruisers round to port; von Spee re- 
plied by also turning his ships, and the action now ran to the 
south-westward. 

E n d  of t h e  c'Scharnhorst."-By 4 P.M. the "Scharnhorst" 
was suffering terribly; she was on fire from stem to stern; her 
superstructure was in ruins and she had a heavy list to port, but 
she continued to lire gamely with her remaining guns. Her end 
came at 4.17 P.M., when she turned completely over and sank 
with flag flying. No one was saved. 

The  "Gneisenau" Sunk.-After the "Scharnhorst" sank, both 
battle-cruisers engaged the "Gneisenau," and, to prevent being 
blinded by smoke, steered on independent courses. The "Carnar- 
von" had now been able to close sufficiently to open fire, and the 
doomed German cruiser became a target for a concentrated fire 
from three directions. Her fire slackened; she was on fire fore 
and aft and her speed rapidly dropped. Her one remaining gun 
continued to fire at  intervals; but a t  5.40 P.M. her splendid fight 
against hopeless odds was a t  an end and she heeled slowly over 
and sank at about 6 P.M. The British ships closed, lowered their 
boats and succeeded in rescuing 187 survivors from the icy water. 

The  L i g h t  Cruisers.-When the German light cruisers broke 
away, they had about 11 miles' start on their pursuers. The 
British ships had nominally no superiority in speed, but, owing 
to their recent continuous cruising, the boilers in the German ships 
were in no condition to withstand severe pressure. At first the 
enemy kept together. The "Glasgow" was the fastest of the 
pursuers and soon forged ahead of her consorts, the "Kent" and 
"Cornlvall," and, having crossed ahead of them, she headed for 
the "Dresden," the fastest of the pursued. I t  was, however, soon 
evident that the only chance of bringing the enemy to action 
before the light failed. waa to attack the rearmost ship, in the 
hopes that this would bring the others back to her assistance. 

' ' G ~ ~ S ~ O W "  and "Cornwall" versus "Leip~ig.'~-At 2.53 
P.M. the "Glasgow" opened fire on the "Leipzig" and by 4.1 j 
P.M. the "Cornwall" had closed the range sufficiently to  bring her 
guns into action. The "Leipzig" suffered considerably under the 
cross-fire from the two British cruisers; her speed too was fall- 
ing so rapidly that her attackers were in the fortunate position 
of being able to keep the range as they desired. By 7 P.M. the 
"Leipzig's" stern was enveloped in flames and she was in  sorry 
plight, but she made no sign of surrender. At about 8.10 P.M. 
she made signals of distress and the British ships closed and 
lowered boats to rescue survivors. At 9.23 P.M. there was an 
explosion and the "Leipzig" disappeared. 

"Kent" versus "Niirnberg."-The "Kent" meanwhile had 
been pursuing the "Niirnberg" and, by extraordinary efforts on 
the part of her engine-room department, succeeded in exceeding 
her designed speed. At 5 P.M. the "Niirnberg" opened fire, but 
the 6-in. guns of the "Kent" were not yet within range. The 
weather was becoming thick, owing to a fine drizzle having set 
in, when fortune favoured the pursuer; the "Niirnberg's" boiler 
tubes gave out and her speed sank rapidly, which enabled the 
"Kent" to close to  effective range. By 6.25 P.M. the "Niirnberg" 
was a blazing wreck and about 7.30 P.M. she turned over and sank. 
The boats from the "Kent" searched the sea until g P.M. but 
rescued only seven survivors. 

G e r m a n  Colliers Destroyed.-Meanwhile two of the German 
colliers had been overhauled by the "Bristol" and "Macedonia." 
They were captured a t  about 4 P.M. The signalled order to the 
"Bristol" to "destroy the transports" was literally obeyed in spite 
of these ships not being transports, but ships full of valuable coal. 
The "Dresden" escaped and was not hunted down and destroyed 
until March 14, 1915. 

Casualties.-The following table shows the casualties of the 
British and German forces. 



1 ship 1 RzL::ed 1 Casualties Rounds fired 

1 British: 
"Invincible". . . 
"Inflexible" . . . 

"Kent". . . . . 
l'Carnarvon'J . .I 

0 k., 1 w. 
1 k., 2 w. 
1 k., 4 w. 
0 k., 0 w. 
4 k., 12 w. 
0 k., 0 w. 

German: 1 "Scharnhorst" . . /  Sunk 1 All I . . .  
"Gneisenau" Sunk 187 s a y d  ... 
"Leipzig" . . . . Sunk 18 
l'Ni,irnkrg" . : :/ Sunk / 1 ' 8  I ::: / 

1 "Dresden" . . .I Escaped I . . . I . . .  I 
L I I J 

*k = killed, w =wounded. (J. E. T. H.) 
FALKNER, WILLIAM: see FAULKNER, WILLIAM. 
FALL, ALBERT BACON (1861-1944), U.S. politician, 

was born on Nov. 26, 1861, a t  Frankfort, Ky. He served in the 
U.S. senate from 1912 to 1921, when he became secretary of the 
interior. Following a senate investigation of his action in leasing 
to private oil interests certain tracts in the Teapot Dome reserve 
in Wyoming and other reserves in California, Fall was convicted 
of accepting a $100.000 bribe and served a year and a day in 
prison. Fall died in El Paso, Tex., Nov. 30, 1944. 

FALLA, MANUEL DE (1876-1946), the most distin- 
guished Spanish composer of the early 20th century. was born at  
Chdiz on Nov. 23, 1876. and took piano lessons from his mother, 
a h o  encouraged his early musical ambitions. Later he went to 
Madrid to continue his piano studies and to study composition 
with Felipe Pedrell, who inspired him with his own enthusiasm 
for 16th-century Spanish church music, folk music and native 
opera. He had already written two zarzuelas (the distinctively 
Spanish type of operetta), though without recognition. 

In 1905 Falla won two prizes, one for piano playing, which led 
to his teaching the piano in Madrid for two years, and the other 
for a national opera a i t h  La vida breve, which despite lyrical 
passages influenced by the works of Jules Massenet evoked a 
truly Andalusian background. Disappointingly. it was not per- 
formed until 1913. In 1907 Falla moved to Paris, ~vhere he as- 
sociated ~ i t h  Claude Debussy (who had an intuitive sympathy for 
Andalusian music), Paul Dukas and Maurice Ravel (whose orches- 
tration influenced his own), and there he published his first piano 
pieces and songs. 

At the outbreak of World War I he returned to Madrid, where 
the success of La vida breve led to his being invited to write 
the music for a ballet, El amor brujo (Madrid, 1915), which 
aroused enthusiasm only after the original chamber scoring had 
been expanded. The work is remarkable for its distillation of 
Andalusian folk music, though. as in all his works, save occasionally 
for the purposes of allusion, there is no actual quotation of folk 
melodies. Falla, folloued this with a mime version of a folk tale, 
El corregidor y la molirtera (Madrid, 1917), which had an imme- 
diate success and attracted the attention of Diaghilev, who per- 
suaded him to reshape and rescore it for a ballet by Leonide 
Massine; under the title El sombrero de tres picos (The  Three- 
Cornered Hut;  London, 1919) its vitality and wit scored a tri- 
umph. Nqches en 10s jardines de EspaGa (Nights in the Gardens 
o f  Spain),  a suite of three impressions for piano and orchestra (the 
piano being treated not as a concerto instrument but as primus 
inter pares) (Madrid, 1916), was a poetic evocation in the most 
subtle instrumental colouring of Andalusian atmosphere, though 
by suggestion rather than by illustration. All these v,orks estab- 
lished Falla internationally as the leading Spanish composer. 

Having always been interested in cante jondo, the traditional 
folk song of southern Spain, the flavour of which he had captured 
in La vida breve, Falla retired to Granada, where in 1922 he or- 
ganized a cunte jondo festival and composed a puppet opera, El 
retablo de Maese Pedro (Master Peter's Puppet Show),  based on 
an episode in Don Quixote. Like the subsequent Harpsichord 
Concerto (19261, containing echoes of a Corpus Christi proces- 
sion and of Domenico Scarlatti, the Retablo shows Falla in a new 

idiom, much influenced by  Igor Stravinsky; his style was now neo- 
classical instead of romantic. I t  was nonetheless quintessentially 
Spanish, but Castilian rather than Andalusian. 

After 1926 he wrote little, living in semiretirement first i n  Mal- 
lorca and, from 1939, in Argentina, where he worked fitfully on a 
cantata, L'Atllintida, ~ h i c h  was, however, left unfinished a t  his 
death and was completed by his pupil Ernesto Halffter. Con- 
templative and scholarly by nature and a perfectionist in his 
ideas, Falla sought to lead Spanish' music out of facile and false 
"Hispanicisms," and in his own work achieved a fusion of poetry, 
asceticism and ardour that represents the spirit of Spain a t  its 
purest. He died at Alta Gracia, Arg., on Nov. 14, 1946. 

BIBLIOGRAPHY.-J. B. Trend, Manuel  de Falla and Spanish Music,  
2nd ed. (1935) ; Roland Manuel, Manuel  de Falla (1930) ; J .  Pahissa, 
Manuel de Falla: His L i f e  and Work (1954). ( L .  SA.) 

FALLACY, the term given generally to any mistaken state- 
ment used in argument; in logic, technically, any violation of the 
conditions of valid inference (Lat. jallax, "deceptive"). An ar- 
gument may be fallacious in matter ( i  e., misstatement of facts),  
in wording (i.e., wrong use of words) or in the process of infer- 
ence. Fallacies have, therefore, been classified as material, verbal 
and logical (or formal). The two latter kinds are often included 
under the general description logical and in scholastic phraseology, 
following Aristotle, are called fallacies i n  dictione or i n  voce, as 
opposed to material fallacies i n  re or extra dzctionem. 

Material.-The classification widely adopted by modern logi- 
cians and based on that of Aristotle's Organon (Sophistici elenchi) 
is as follows. ( I )  Fallacy of accident; i.e., confusing what is ac- 
cidental with what is essential. ( 2 )  Secundum quid; i.e., arguing 
erroneously from a general rule to a particular case, withuut 
proper regard to special circumstances which vitiate the appli- 
cation of the general rule: e.g., if manhood suffrage be the law, 
arguing that a criminal or a lunatic must, therefore, have a vote;  
or the converse fallacy of arguing from a special case to  a gen- 
eral rule. (3)  Irrelevant conclusion, or ignoratio elenchi, wherein, 
instead of proving the fact in dispute, the arguer seeks t o  gain 
his point by diverting attention to some extraneous fact (as  in 
the legal story of "No case. Abuse the plaintiff's attorney"). 
Under this head come the so-called argumentum ( a )  ad hominent,  
( b )  ad populum, ( c )  ad baczllum, ( d )  ad verecundiam, com- 
mon in platform oratory, in which the speaker obscures the real 
issue by appealing to his audience on the grounds of ( a )  purely 
personal considerations, ( b )  popular sentiment, ( c )  fear, (d)  
conventional propriety. This fallacy has been illustrated by  ethi- 
cal or theological arguments wherein the fear of punishment is 
subtly substituted for abstract right as the sanction of moral obli- 
gation. (4) Petitio przncipii (begging the question) or circulus in 
probando (arguing in a circle), which consists in demonstrating 
a conclusion by means of premisses which presuppose that  con- 
clusion. Jeremy Bentham points out that this fallacy may lurk 
in a single word, especially in an epithet; e.g., if a measure were 
condemned simply on the ground that it is alleged to be "un- 
English." ( 5 )  Fallacy o f  the consequent, arguing from a con- 
sequent to its condition; e g , if a man is a drunkard he becomes 
destitute; therefore, if he is destitute, he is a drunkard. (6)  
Fallacy of false cazrse, or non sequitur ("it does not follow"), 
bases a conclusion on an insufficient or erroneous reason. This 
is often confused ni th (7) Post hoc ergo propter hoc ("after this, 
therefore. because of this"), wherein one thing is incorrectly as- 
sumed as the cause of another, as nhen the ancients attributed a 
public calamity to a meteorological phenomenon. (8)  Fallacy of 
many qziestions (plzirzum interrogationum) , u herein several ques- 
tions are improperly grouped in the form of one, and a direct cate- 
gorical anslver is demanded; e.g., if a prosecuting counsel asked 
the prisoner, "IVhat time was it uhen you met this man?" with the 
intention of eliciting the tacit admission that such a meeting had 
taken place. 

Verbal.-These fallacies are those in which a false conclusion 
is obtained by improper or ambiguous use of words. They are 
generally classified as follows. ( I )  Equicocation consists in  em- 
ploying the same word in two or more senses; e.g., in a syllogism, 
the middle term being used in one sense in the major and  an- 



other in the minor premiss, so that in fact there are four not of the mountain mass form a continuous ledge parallel to the 
three terms ("All fair things are honourable; This woman is east coast, where they form a series of "falls" and rapids in the 
fair;  therefore this woman is honourable," the second "fair" being river courses all along this line. The relief of the land below 
in reference to complexion). ( 2 )  Amphibology is the result of the falls is very slight, and this low, level country, the tidewater 
ambiguity of grammatical structure; e.g., of the position of the region of 1-irginia, for example, rarely rises to a height of 2 0 0  i t . ,  
adverb "only" in careless writings ("He only said that," in which so that the rivers are navigable up to the falls, while the falls 
sentence, as experience shows, the adverb has been intended to themselves are a valuable source of power. A line of cities may 
qualify any one of the other three words). (3)  ComPositiofl, a be traced upon the map whose position will thus be readily under- 
species of ( I )  which results from the confused use of collective stood in relation to the economic importance of the fall line. 
terms ("The angles of a triangle are less than two right angles" They are Trenton on the Delaware, Philadelphia on the Schuylkill, 
might refer to the angles separately or added together). (4) Georgetown on the Potomac, Richmond on the James and Augusta 
Division,  the converse of the preceding, which consists in employ- 0, the Savannah, I t  \vill be understood that the softer and more 
ing the middle term distributively in the minor and collectively recent rocks of the coastal plane have been more easily lvashed 
in the major  remiss. ( 5 )  Accent,  which occurs only in speaking avay, while the harder rocks of the mountains, because of differen- 
and consists of emphasizing the wrong word in a sentence ("He tial denudation, are left standing high above them, and that the 
is a fairly good ~ ian is t . "  according to the emphasis on the words, trend of the edge of this great lenticular mass of ancient rock is 
may imply  raise of a beginner's progress, or an expert's de~reci-  roughly parallel to that of the Appalachian system. 
ation of a popular hero, or it may imply that the person in ques- 
tion is a deplorable violinist). (6) Figure of speech, misinterpre- FALLMERAY% JAKOB PHILIPP (1790-1861), Ger- 
tation of a form of expression or an inflection; e.g., taking man traveler and Byzantinist. who propounded the theory that the 
"desirable" to mean what can be desired (instead of what ought '"habitants of Greece are descended not from the ancient Greeks 
to  be desired) because "visible" means what can be seen. but from the Slavs and Albanians who later overran the country 

Logical.-The purely logical or formal fallacies consist in the (see  GREECE : Postc~ass ica~ aud Medirvul History 1 .  ~ v a s  born of 
violation of the formal rules of the syllogism (q,v.).  They are: a peasant family at Tschijtsch (now Scesse), near Bressanone, 
( I )  fallacy of four terms (quaternio terminorum); ( 2 )  of un- in the Tirol. He studied theology and classics at Salzburg. law 
distributed *iddie; (3) of illicit process of the major or the at Landshut and modern Greek. Turkish and Persian while on 
minor term; (4) of negative premises. garrison duty during the latter part of his five years' military 

Of other classifications of fallacies in general the most famous service (~1813-18). During 1818-1830 he taught at .\ugsburg 
are those of ~~~~~i~ B~~~~ and J. S.  ill. B~~~~ ( N ~ ~ ~ ~  and at hndshut .  and in 1827 he made his name with his first 

~ ~ h ,  i, 33, 3g et  seq,) divided fallacies into four idola book, Gesci~iclztt; cies Kaiserthz~ms vo?l Trapczunt. After produc- 
(idols; i.e,, false appearances), )vhich summarize the various kinds '"g the first volume of Geschiclzte drr Hulbinsel .llorea ( 1 8 ~ 0 ;  2nd 
of mistakes to which the human intellect is prone (see B ~ ~ ~ ~ ,  ~ 0 1 . .  1836) in which he enunciated his ethnological theories, he 
F ~ ~ ~ ~ ~ ~ ) .  w i t h  these should be the 08endicula of Set out on a series of lengthy journeys which took him all over 
R~~~~ B ~ ~ ~ ~ .  explained in the ofius maius, ~ t .  i.  ill dis- Greece and the Levant, as well as round Europe. He acted as 
cussed the subject in book of his ~ ~ ~ i ~ ,  and J~~~~~ ~ ~ ~ t h ~ ~ ' ~  forei~m correspondent for an Augsburg newspaper, and published 
Book  of Fallacies ( I  824) contains valuable remarks. a number of political. historical and critical pieces. In 1848 he 

see A. sidgwick, ~ ~ l l ~ ~ i ~ ~  ( ~ ~ ~ d ~ ~ ,  1883) ; H. W. B. ~ ~ ~ ~ ~ h ,  1%- became professor of history at Munich. but had to resign in the 
troduction to Logic, 2nd ed. (Oxford, 1916). follo~ving year when as a member of the national congress he ac- 

FALL~ERES, C L ~ M E N T  ARMAND (1841-1931). pres- 
ident of the French republic, was born on Nov. 6. 1841 at 
Mezin, Lot-et-Garonne, where his father was clerk of the peace. 
H e  studied law and became an advocate a t  NCrac, beginning his 
public career there as municipal councillor (1868), afterward 
mayor (1871), and as councillor general of the department of 
Lot-et-Garonne (1871). H e  lost his position in May 1873 upon 
the fall of Thiers, but in Feb. 1876 was elected deputy for NCrac. 
I n  the chamber he sat with the Republican left, signed the pro- 
testation of May 18, 1877, and was re-elected in October by his 
constituency. H e  held at  first a minor part (1880-81) in the Jules 
Ferry ministry, was then minister of the interior (1882-83) and 
for a month (Feb. 1883) premier. His ministry had to face the 
question of the exuulsion of the uretenders to the throne of France. 

companied the rump parliament to Stuttgart. The amnesty of 
18jo permitted him to return to Munich, where he died on 
April 2 6 .  1861. 

Fallmerayer was one of the first to discuss the ethnological prob- 
lems of the Byzantine empire, xi-hich are difficult to solve as the 
racial terminology of most Byzantine writers is far from precise. 
His extreme position on the Greek question, which caused much 
controversy among scholars, is now generally discarded, but the 
subject is still a living issue. 

B 1 ~ ~ 1 o ~ n ~ ~ ~ ~ . - G e s a n z n z e ~ t e  Werke von J .  P. Fallmerayer, ed. by 
G.  M. Thomas, 3 vol. (1861), contains political, critical and travel 
\vorlis only. Some oi his historical works are collected under the title 
Bycanc und das Abendland (1943). See also the full list of his writings 
in H. Seidler, J. P. Fallmerayrrs geistige Entwicklung (1947).  For 
criticism of his ethnological vieu-s see H. 0. Eberl, J. P. Fallnzerayers 
Schriitrn in  ilzrer Bcdeutu~za iiir die historische Erkenntnis des eriiko- 

because of the Goclamation b; Prince JCrome Napoleon    an: slavischen Ku1t2trkreise (19Gj. 
1883)~  and Fallieres, who was ill a t  the time, resigned when the FALLOPIUS, GABRIEL (GABRIELLO FALLOPIO or FAL- 
senate rejected his project. H e  became minister of public instruc- LOPI*) ( 1 j 2 ~ - 1 ~ 6 2 ) ,  Italian anatomist, was born at  Modena, 
tion (Nov. 1883-March 1885), then minister of the interior in where he became a canon of the cathedral. He studied medicine 
the M. Rouvier cabinet in May 1887, and exchanged his portfolio at Ferrara and became teacher of anatomy in that city and later 
in December for that of justice. He returned to the ministry of at Pisa and Padua, ~vhere he worked with Andreas Vesalius (q.v. j. 
the interior in Feb. 1889, and was minister of justice from 1890 to He died on Oct. g. I j62. 
1892. In  June 1890 his department (Lot-et-Garonne) elected Fallopius discovered or described the chorda tympani. the sphe- 
him to the senate by 417 votes to 23. In  March 1899 he was noid sinus, the opening of the uterine tubes of the human female 
elected president of the senate, and retained that position until into the abdominal cavity, the trigeminal, auditory and glosso- 
Jan. 1906, when he was chosen by a union of the groups of the pharyngeal nerves. He named the ovarian tubes. the vagina. the 
left in both chambers as  candidate for the presidency of the placenta, the muscles of the forehead, occiput and tongue. He 
republic. H e  was elected on the first ballot by 449 votes against boldly attacked the teaching of Galen. Only one treatise by Fal- 
371 for  his opponent, Paul Doumer. He held office until Jan. 7, lopius appeared during his lifetime, the Obserwatioues anatomicae 
1913, when he was succeeded by R. PoincarC. H e  died June 22, (\-enice, 1561 j. 
1931. For the events of his presidency see FRANCE: History.  FALL-OUT. The phenomenon of deposition of radioactive 

FALLING STARS: see METEOR. materials on the earth from the atmosphere is known as radio- 
FALL LINE, in U.S. geology, a line marking the junction active fall-out or more commonly fall-out. Strictly speaking, 

between the hard rocks of the Appalachians and the softer deposits fall-out refers only to deposition during nonprecipitant weather. 
of the coastal plain. The Pre-Cambrian and metamorphic rocks with such terms as rain-out and snow-out used to describe the 



FALLOUX-FALLOW DEER 
deposition during precipitant weather. However, in the broader 
sense and when discussing long-time effects, fall-out can include 
deposition during all types of aeather. 

This radioactivity in the atmosphere may arise from ( I )  natural 
causes; (2) atomic bomb or thermonuclear bomb explosions; and 
(3)  induced radioactivities and fission products from atomic re- 
actor operations. 

Most of the natural radioactivity in the atmosphere is a result 
of cosmic rays and the gaseous diffusion of radon and thoron from 
natural uranium and thorium found in the earth's crust. The 
local concentrations of these gases in the atmosphere depend to a 
great extent on the concentrations of uranium and thorium in the 
earth, as well as on meteorological conditions. Cosmic rays pro- 
duce, among other isotopes, radioactive forms of carbon and 
hydrogen. Radioactive carbon has a sufficiently long half-life to 
be useful in the dating of archeological objects. This interesting 
technique arises from the fact that the isotope is absorbed into a 
plant only during its gromth and remains there after the death of 
the plant, slolily dissipating in the course of time. Kno~~ledge of 
the initial amount. present amount and the half-life of the isotope 
leads to the age of the object. Radioactive hydrogen is similarly 
used, but for the dating of much more recent objects. 

Concerning the explosion of nuclear bombs which release 
radioactivity, there are three separate types of fall-out: local. 
tropospheric and stratospheric. The local fall-out is due to the 
deposition of the larger radioactive particles near the site of the 
explosion. This is quite intense but relatively short-lived. Trop- 
ospheric fall-out occurs when the finer particles become trapped 
in the troposphere and are deposited at a later time and over a 
larger area-both factors being determined by the local meteoro- 
logical conditions. In general tropospheric fall-out occurs in the 
month following the explosion. and takes place in the general lati- 
tude of the explosion site. Stratospheric fall-out. due to ex- 
tremely fine particles in the stratosphere. may continue years after 
the explosion and the distribution is nearly ~i~orld-nide. Generally 
only very large bombs ( i .~ . ,  thermonuclear) produce stratospheric 
fall-out. While many different radioisotopes are formed during a 
nuclear explosion, only the long-lived isotopes are concerned in 
stratospheric fall-out. Particularly involved are cesium-13 7 and 
strontium-go which have 27 and 28 year half-lives. The latter 
presents the greater hazard to humans since it is chemically sim- 
ilar to calcium and. in calcium deficient areas, it may replace the 
calcium in certain foods and ultimately become deposited in the 
body. The radioactive material in the stratosphere ultimately 
mixes with the troposphere where it then deposits out on to the 
earth through electrical attraction, gravity or by attachment to 
larger particles such as water droplets. Since the latter is the 
largest effect it is obviou5 that the rate of fall-out will be larger 
during precipitant conditions where the droplets are not only 
coming down, but scrubbing the atmosphere at  the same time. 

The final sources of the radioactivity which might be dispersed 
in the atmosphere are emanations from reactor operations. The 
normal radioactive products associated nith reactors can be quite 
successfully controlled and contained; ho\vever, should a reactor 
accidentally explode, the net result ~vould be little different from 
that of a small nuclear bomb explosion and would produce large 
local fall-out but mould not penetrate the stratosphere. 

Concerning the levels of radioactivity. it has been estimated 
that by the end of the 1950s, the world-wide stratospheric and 
tropospheric fall-out from nuclear bomb tests, reactors and other 
man-made radioactivity was very small-about ,& of the radio- 
activity resulting from natural causes. 

See also ATOMIC ENERGY; ISOTOPE; LIGHT AKD RADI~TION I N  

RELATION TO  HEALTH^ (E. C. G.) 
FALLOUX, FRED~RIC ALFRED PIERRE, COMTE 

DE (181 I-1886), French politician and author, \\as born at Angers 
on May 11. 1811. His father had been ennobled by Charles X, 
and Falloux began his career as a legitimist and clerical journalist 
under the influence of Rfme. Swetchine. In 1846 he entered the 
legislature as dewutv for Rfaine-et-Loire, and with many other 

in 1849: but disagreements with the president led to his resignation 
within a year. He had nevertheless secured the passage of the 
Loi Fallorlx (March I j, 18 j o )  for the organization of primary and 
secondary education. This law provided that the clergy and 
members of ecclesiastical orders, male and female, might exercise 
the profession of teaching without producing any further quali- 
fication. This exemption was extended even to priests who taught 
in secondary schools. ~vhere a university degree was exacted from 
lay teachers. The primary schools were put under the manage- 
ment of the cur&. Falloux was elected to the French academy in 
1856. His failure to secure re-election to the legislature in 1866, 
1869. 18 70 and 1871 was a result of the opposition of the stricter 
legitimists, who viewed with suspicion his attempts to  reconcile 
the OrlCans princes with Henri, comte de Chambord. I n  spite of 
his failure to enter the national assembly his influence was very 
great. and was increased by the intimacy of his personal relations 
with Thiers. But in 1872 he offended both sections of the mo- 
narchical party at  a conference arranged in the hope of effecting 
a fusion between the partisans of the comte de Chambord and of 
the Orleans princes, divided on the vexed question of the flag. 
He suggested that the comte de Chambord might recede from his 
position with dignity at  the desire of the national assembly, and 
he insinuated the possibility of a transitional stage with the duc 
d'Aumale as president of the republic. His disgrace n i t h  the 
Catholic party \i7as so complete that he was excommunicated by 
the bishop of Angers in 18 76. 

Falloux died on Jan. 16, 1886. 
Of his numerous works the best known are his Histoire de Louis 

XVI (1840) ; Histoire de Saint Pie (184,;) ; De la contre-re'volution 
(1876) ; and the posthumous Md~lzoires d'un royaliste, 2 vol. (1888). 

FALLOW. Fallow is land normally under cultivation that is 
a l lowd to be idle for a season (sometimes longer) with or with- 
out cultivation. In dry-land areas the term applies specifically to  
land that is clean cultivated for a season to store water or re- 
lease plant food for a crop the next year. Fallowing is a standard 
practice in many dry-land areas where the annual rainfall is not 
sufficient to produce paying crops regularly unless supplemented 
by stored moisture. Where the surface litter is plowed under it  
is called "black fallow" or "bare fallow" and where crop residues 
are left on the surface it  may be called "trashy fallow." 

In  humid or subhumid areas fallow may be land lying idle 
without cultivation, but more often it is land plowed during the 
summer to destroy needs or to improve the next year's crop pros- 
pects. Although true fallow is land without a crop, there are 
modified forms such as "green manure fallow" where a growing 
crop, usually a legume, is turned under; "bastard fallo~?" where 
a fall-planted crop is pastured off or hanested in an immature 
state in the sprlng and the land then cultivated; and "green 
fallow," a term used in some countries to indicate an intertilled 
crop such as turnips or potatoes. Fallow is not properly used 
to describe land cultivated for only part of a season after a mature 
crop has been harvested. 

FALLOW DEER (Danza darna) , a medium-sized repre- 
sentative of the family Cervidae, characterized by its ~ a l m a t e d  

antlers, rather long tail (black 
above and white below) and a 
coat spotted with white in sum- 
mer but uniformly coloured in 
winter. The shoulder height is 
about three feet. The  species is 
semidomesticated in British parks 
and occurs wild in western Asia, 
north Africa, south Europe and 
Sardinia. In  prehistoric times it  
occurred throughout northern 
and central Europe. Bucks and 
does live apart except during the 
pairing season, and the doe pro- 
duces one or two and sometimes 

B Y  C O U R T E S Y  O F  N E W  Y O R K  Z O O L O G I C A L  

SOCIETY three fawns at  a birth. The Per- 
ultra-~atholics he gave real or pretended support t~ the revolu- E U R O P E A N  FALLOW DEER ( D A M A  sian fallow deer ( D ,  mesopotam- 
tion of 1848. Louis Napoleon made him minister of education D A M A )  ica) is larger and has a brighter 
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coat diftering in some details of colouring. 4 n  allied genus, the 
gigantic fossil deer commonly knomn as the I r ~ s h  elk (Jlegczceros 
gtgu?ttezls.). had horns of the fallow-deer type This deer inhabited 
Ireland Great Bri ta~n,  central and northern Europe and western 
Asia in Pleistocene and prehistoric times, and stood 6 i t .  high at 
the shoulder The antlers were greatly palmated and of enormous 
size, fine specimens measuring 11 ft. betueen the tips. See also 
DEER. 

FALL RIVER, a city of Bristol county in southeastern Mas- 
sachusetts, U.S , on the east shore of Mount Hope bay a t  the mouth 
of the Taunton river, about 50 mi S. of Boston. Atop a sharply 
rising granite ledge, the city faces west overlooking its large har- 
bour. Pop (1960) city, 99,942; standard metropolitan statistical 
area (Fall River city and Somerset, Suansea and Westport tonns 
in Bristol county, Tiverton town in Neuport county. Rhode Is- 
land), 138,156. (For comparative population figures see table in 
MASSACHUSETTS : Popzilatio?~ ) 

French and English legends on monuments and French lan- 
guage newspapers testify to the considerable number of residents 
who are of French-Canadian origin. 

'(Freeman's Purchase," or Freetown, including the present city 
of Fall river, was bought from the Indians by a group of settlers 
who came from Plymouth in 1656 I n  1803 "Fallriver" was incor- 
porated as a separate toun. The name was changed to Troy a year 
later, but in 1834 it was changed back to Fa11 River, after the 
Quequechan (or Fall) river which flows through the city from the 
Watuppa lakes about 200 ft .  above the city, and 2 mi. E. I t  was 
incorporated as a city in 1854. 

Until the American Revolution, agricultural interests predomi- 
nated, but the city developed some industry thereafter and by 1571 
had established itself as the cotton textile centre of the natlon. 
Despite a disastrous fire in 1843 Fall River's natural advantages 
-water power, a mild moist climate and a good sea harbour-pro- 
vided a basis for continuing booms in the cotton industry, and 
attracted new residents throughout the 19th century. The popula- 
tion grew from 14,026 in 1860 to 104,863 in 1900. 

Although the Fall River cotton mi l l~~orkers  lost two of three 
important strikes in 1870 and 1875, textile craft unions neverthe- 
less obtained recognition. Cotton vorkers predominated in the 
United Textile Workers of America, formed in 1901, and Fall 
Rlver was its backbone. One of the first big walkouts after the 
union's organizat~on occurred in Fall River in 1904, when about 
27.000 workers stayed out for six months in protest against a gen- 
eral \\age cut. The outcome was important because Fall River 
wage rates generally governed the rest of the industry. The strike 
ended by state intervent~on, and the morkers accepted a unique 
sliding scale arrangement which actually meant a reduction. The 
industry, and the city as a whole, mere seriously affected by the 
depreision of 1920-21, competition of southern cotton mills and 
the hnancial crash of 1929. The apparel and textile industries, 
however, continued in the second half of the 20th century to be 
the largest source of employment; the manufacture of rubber 
products is the next industry of importance. 

Fall River was the scene ol the celebrated unsolved mystery in 
which Lizzie Andrew Borden (1860-1927) was acquitted of the 
ax-murder of her wealthy father and step-mother Aug. 4, 1892. 

(L. G. BA ) 
FALMOUTH, a seaport, holiday resort and municipal borough 

in the Falmouth and Camborne parliamentary division of Corn- 
wall, Eng., 36 mi. E.N.E. of Land's End and 11 mi. S. of Truro 
by road. Pop. (1951) 16.975. Area 2.9 sq.mi. Falmouth stands 
on the uest shore of Carrlck roads, the largest of the estuaries 
which open on the south coast of Cornuall. Several rivers empty 
into the estuary, opening it to inland navigation by river steamer; 
the largest is the Fal, at the head of the estuary on the east shore; 
the Penryn rlver and creek join Falmouth with Penryn on the 
west, and the picturesque inlet of the Percuil (Porthcuel) rlver 
opens out from St. Nawes. near the entrance opposite Falmouth. 
Carrick roads forms one of the best refuges for shipping on the 
south coast, being accessible at  all times by the largest vessels. 
The shores are beautifully nooded and slope sharply up to about 
250 f t  The entrance from Falmouth bay on the channel is about 
1 mi. across betneen St. Anthony's point, v,ith it5 lighthouie, and 

Zone point, on the east, and Pendennis point, the promontory of 
Falmouth, on the west. Pendennis and St. Mawes castles are 
Tudor fortresses; the former is celebrated for its gallant defense 
in the Civil Q'ar, when Cornwall was a centre of the royalist 
cause, another memorial being the Restoration church of King 
Charles the Martyr, built about 1662. Standing on a peninsula, 
Falmouth faces the water on both sides, and the old part of the 
town, with narrow streets, overlooks the inner harbour, while 
the newer residential area with the hotels faces the bay. There 
is an extensive marine drive, a concert hall, three sheltered beaches 
and approximately IOO ac. of public walks and pleasure grounds. 
Among the chief buildings are the town hall and municipal build- 
ings. Because of its especially line yachting harbour, the Royal 
Cornwall yacht club has its headquarters in Falmouth; the prin- 
cipal prize in the annual regatta, held in August, is a cup usually 
given by the prince of Wales as duke of Corn~vall. 

Falmouth (Fulemzcth in 123 5) as a haven, port and mail-packet 
station, has had a place in the maritime history of Cornwall from 
early times. The site of the town, formerly known as Smithick 
and Pennycomequick, formed part of the manor of Arwenack held 
by the Killigrew family, the last of whom died in the 18th cen- 
tury. Ar~venack house still stands. In  1652 the Commonwealth 
parliament granted a market to Smithick. This market was con- 
firmed to Sir Peter Killigrew in 1660, together with two fairs and a 
ferry, which still runs. between Smithick and Flushing, on the 
opposite shore of Penryn creek. By the charter of incorporation 
granted in the follo~ving year the name was changed to Falmouth. 
In 1664 an act creating the borough a separate ecclesiastical parish 
empowered the mayor and aldermen to assess all buildings within 
the town for the support of the rector, but this rector's rate later 
occasioned some ill feeling and by act of parliament (1896) i t  
was taken over by the corporation and finally abolished. By 
the Redistribution act, 188 j, 'the number of members returned 
to parliament by the united boroughs of P e n q n  and Falmouth was 
reduced from two to one. The municipal borough is under a mayor, 
four aldermen and 12 councillors, and has a separate commission 
of the peace. 

With its sandy beaches and equable climate, Falmouth is a 
favoured holiday town all the year round. Engineering and ship 
repairing are undertaken, and there are oyster fisheries in Fal- 
mouth harbour and Helford river. The ever-increasing importance 
of the town as a ship-repairing centre was being met in 1956 by 
increased wharfage and the extension of dry-dock facilities to 
accommodate the world's largest oil tankers and other ships. The 
area of the tidal harbour within the docks is about 42 ac. 

Across the bay to the east is the Roseland peninsula with the 
parishes of St. Anthony in Roseland and St. Just in Roseland. 
The church of St. Anthony has a Norman doorway, that of St. Just 
is Perpendicular and stands by a creek of Carrick roads with an 
exceptionally beautiful wooded churchyard sloping down toward 
the water. Both villages are well known for their beauty. In 19j6 
part of the Trelissick estate on the estuary of the Fa1 was made 
over to the Yational Trust. I t  includes Trelissick house, which 
existed as a farm in the reign of Elizabeth I.  

FALSE IMPRISONMENT is the total restraint upon the 
liberty of another person for however short a time without legal 
justification. Imprisonment may be justified either a t  common 
law or under statute, but justification for interference with 'the 
liberty of the subject must be strictly proved. (See also ARREST; 
HABEAS CORPUS.) 

FALSE PRETENCE: see FRAUD. 
FALSETTO, a forced form of sound production employed 

to obtain notes above the natural range of the voice. The notes 
of this register are of poor and peculiar quality owing to the vocal 
cords being only partially set in vibration. 

FALSTAFF, SIR JOHN: see OLDCASTLE, SIR JOHN; FAS- 
TOLF, SIR JOHN. 

FALTICENI, a town in the region of Suceava, Rumania, 
on a tributary of the Sereth, on the fall line between the Tran- 
sylvanian Alps and the Bessarabian plain. The population in 
1056 was 13,085. A branch railway runs for 15 mi. to join 
the main line between Czernowitz (Cernauti) and Galatz 
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(Galati). The Suceava department (named after Suceava or 
Suciava, its former capital) is densely forested; its considerable 
timber trade centres in Falticeni. I t  has a summer fair. 

FALUN, a town of Sweden, capital of the district (liin) of 
Ropparbelg. 153 mi. N.W. of Stockholn~ by rail. Pop. (1950) 
14,741. I t  is situated in difficult country near the northern shore 
of Lake Runn. I t s  famous copper mines have been worked since 
the 13th century. Their produce gradually decreased after the 
17th century, and is now unimportant, but various secondary 
products are still obtained. The mines belong to the Kopparberg 
Mining company, the oldest industrial corporation in Sweden, 
established before 1347. I t  has various industrial interests be- 
sides copper mining. Falun has railway rolling-stock factories and 
there are museums of mineralogy and geology and a school of 
mining. 

FAMA, in classical mythology, the personification of rumour 
(Gr. (P?jpv, "Ouua) .  The Homeric equivalent Ossa (Iliad, ii, 93) 
is represented as the messenger of Zeus. who spreads reports with 
the rapidity of a conflagration. Homer does not personify Pheme, 
which is merely a presage drawn from human utterances, whereas 
Ossa (until later times) is associated with the idea of divine origin. 
A more definite character is given to Pheme by Hesiod (i$'orks 
and Days, 764), who calls her a goddess; in Sophocles (Oed. Tyr., 
I 58) she is the daughter of Hope. According to Aeschines the ora- 
tor (c. Timarch., 128, de falsa leg. 145) and Pausanias (i, I 7, I) 
there was a temple of Pheme at  Athens, but apart from this, she 
is a figure of mythical and poetical imagination rather than cult. 

In  Rome, Fama is purely a poetical figure (e.g., Virgil, Aen., iv, 
173). The (PGp7 ~ a i  ~ X ~ 6 h v  of Plutarch (Camillus, 30. de fert. 
Roman., 319 A) is simply Aius Locutius, misunderstood, cp. Livy, 
v, 50, 5. 

FAMAGUSTA, a town and harbour on the east coast of Cy- 
prus (Gr. Ammochostos). 2% mi. S. of the ruins of Salamis (q.v.). 
\%'hen Salamis (Roman Constantia) was destroyed by the Arabs 
in A.D. 647, its Christian inhabitants settled at  the neighbouring 
Arsinoe (Ammochostos "choked with sand") which had been built 
by Ptolemy Philadelphus in 2 74 B.c., and now became the seat of 
the orthodox archbishopric. 

Famagusta received many refugees at the fall of Acre in 1291 ; 
was annexed by the Genoese in 1376; reunited to the throne of 
Cyprus in 1464; and surrendered to the Turks in I 571 after a 
year's siege. The fortifications, remodelled by the Venetians after 
1489, the castle, the grand Gothic cathedral of St. Sicolas (now 
the mosque St. Sophia), the Palazzo del Proveditore and the re- 
mains of many churches testify to the mediaeval splendour of 
Famagusta. Acts ii and v of Shakespeare's Othello pass there, 
and the "Moor's tower" is still shown. Much was done to de- 
velop the natural harbour, which is connected by railway with 
Nicosia (q.v.). 

Population (1946 census) 16,194. Most of the Christians have 
migrated to the near-by suburb of Varosha. 

FAMILIARITY, in psychology, is defined as a feeling upon 
which recognition follo\~~s so immediately that its complex nature 
is hidden. This recognition is based upon subliminal association 
and there is consequently no need for the presence of mental 
images. 

Familiarity is therefore a developed "new" process of the mind, 
resulting from a fusion or combination of mental processes no 
longer individually felt. See ASSOCIATION. MENTAL. 

FAMILISTS, a term of English origin (later adopted in other 
languages) to denote the members of the "Family of Love.'' 
founded by Hendrik Niclaes mho died probably in I 580. His 
calling was that of a merchant, in which he and his son Franz 
prospered, ultimately becoming wealthy. Not till I 540 did he 
appear in the character of one divinely endowed with "the spirit 
of the true love of Jesus Christ." For 2 0  years (1540-60) 
Emden mas the headquarters at once of his merchandise and of 
his propaganda, but he travelled in both interests to various 
countries, visiting England in I 552 or I 553. Xiclaes claimed to 
hold an impartial attitude towards all existing religious parties, 
and his mysticism. derived from David Joris, was undogmatic. 
Yet he admitted his follou,ers by the rite of adult baptism, and 

set up a hierarchy among them on the Roman model (see his 
Evangelium Regni, in English A Joyful1 iMessage of the Kingdom, 
I 574.?; reprinted, 16 52). 

Hls pantheism had an antinomian drift; for himself and his 
officials he claimed impeccability; but whatever truth there may 
be in the charge that among his follo~vers were those who inter- 
preted "love" as licence, no such charge can be sustained against 
the morals of Xiclaes and the other leaders of the sect. The  
society spread in the eastern counties, in spite of repressive meas- 
ures; it  revived under the Commonwealth, and lingered into the 
early years of the 18th century. 

The leading idea of the society's "service of love" was a reliance 
on sympathy and tenderness for the moral and spiritual edification 
of its members. Thus, in an age of strife and polemics, i t  seemed 
to afford a refuge for quiet, gentle spirits and meditative tem- 
peraments. 

See  UT. T. Whitley, article "Enthusiasts, Religious" in Hastings, 
Encyclopaedia of R f l i g ion  and Ethics;  F .  Loofs, article "Familisten" in 
Herzog-Hauck, Realrncyklopaedie;  F. Nippold, LLH. xi~laes und das 
Haus der Liebe" in Zeitschrift  fur die hist .  Theo l .  ( 1 8 6 2 ) .  

FAMILY. Viewed abstractly, the most familiar of social 
institutions seems the most stable, enduring and universal. I t  
appears to have arisen earlier in human prehistory and occurred 
more ubiquitously than church or state or any of the other per- 
sistent forms of relationship by which men organize their activi- 
ties. Viewed individually and concretely, however, each family 
is endangered by mtlltiple threats of dissolution a t  every phase 
along its typical cycle of existence. The dependence of human 
beings almost exclusively upon their families for the satisfaction 
of certain of their most important wants makes the continued 
working of this institution a perennial concern. 

For the sake of analysis, many anthropologists assert that  the 
family functions to satisfy certain universal needs nhich persist 
among all men in all times The forms of relationship assumed by 
actual families, however. are not given in nature; they arise as 
artifacts of human ingenuity. Thus, patterns of family life are 
extremely variable. 

In any particular time and place, the favoured form of the 
institution is believed by such theorists to be that which has 
proven most workable in meeting the universal needs under the 
existing specific conditions. And in the career of any single 
family, its unique variation upon the traditional design of its 
society is the adaptation it has made to the conditions and crises 
confronting it. PIoreover, if the imputed underlying needs are 
granted to change, then still further diversity and uncertainty of 
outcomes must be expected. The kinds of classifications and 
generalizations and predictions which can be made about the 
family, therefore, must always remain somewhat loose and con- 
troversial. 

Many late 19th-century scholars sought to  establish an evolu- 
tionary sequence in the development of the forms of the family. 
The most advanced outcome of human progress was taken to be 
the form reached in western Europe during that period-a form 
much altered in the half-century since. Sotable  controversies 
arose over the inferred origin of the family-from a promiscuous 
horde, a polygamous patriarchy, a matriarchy or a nuclear family 
of father, mother and children, with variations added. 

Although continuing among a few specialists, these controversies 
began to die down unresol5ed ui th World War I ,  along ~ i t h  
theological interest in primitive origins and popular faith in the 
idea of progress. Investigations among living primitive peoples, 
moreover, had brought to light the immense range of variation 
existing in familial forms. The distribution of these customs 
around the globe could be accounted for better by specific his- 
tories of cultural invention and diffusion than by some supposedly 
biological process. 

Cehbacy, contraception, infidelity. illegitimacy, incest, infan- 
ticide and neglect and desertion are found among all peoples, as 
are also kinship systems, marriage, adoption, incest tabus and 
rules of morality. Only a nide range of capacities can be regarded 
as innate and universal, capacities which make any concrete form 
of family behaviour possible for each individual. 
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Despite the occurrence of what looks like the nuclear human 

family among primates and some lower species, i t  is now recog- 
nized that there is no instinctual basis universally compelling 
human beings to form families or to rear their young. The long 
period of dependency of the human infant is now regarded as a 
necessary condition of its uniquely extreme malleability. The 
characteristic patterns of behaviour it acquires are learned rather 
than instinctual; their identity depends upon the local version of 
human culture to which it  is exposed. That each society appears 
to have instituted some kind of family to care for and instruct 
its young has never insured that this will be done without excep- 
tion. Each society has devised distinctive myths to explain the 
origins and uphold the duties of families, but this does not permit 
the reading of some innate purpose into sexual complementariness 
and infant helplessness. 

Classifications of F o r m s  of F a m i l y  Organization.- Certain 
analytical terms derived from ethnologic~l studies are useful in 
classifying existent forms of family organization and in sketching 
a broad historical movement away from joint families and ex- 
tended kin groups (combining several generations and degrees of 
relationship) toward the nuclear form as the most characteristic 
of mobile, industrial communities and societies. 

Consanguineal families have been more prominent in the past 
and in peasant countries. Here the family is defined primarily in 
terms of blood relationship and descent, with family functions 
concentrated in the unit so constituted. Ralph Linton speaks of 
the consanguineal family as consisting of parents, children and 
grandchildren, surrounded by a fringe of spouses. H e  contrasts 
it  with the conjugal family, consisting of husband, wife and their 
offspring, surrounded by a fringe of loosely attached and inter- 
mittently operative relatives. The nuclear family structure which 
can be detected underlying all other forms is identical with the 
conjugal family as to form, but this analytical observation is not 
to be confused with the matter of social recognition and emphasis; 
until recently consanguineal obligations have generally received 
prominence and precedence over conjugal. Another way of clar- 
ifying the distinction is from the standpoint of an individual adult: 
he normally belongs to two families, his family of orientation 
(parents, siblings, relatives) and his family of procreation (spouse 
and children). Universal tabus upon incest have persisted to 
prevent any accepted merger of consanguineal and conjugal types 
of families in any known society. The ruling Pharaohs of ancient 
Egypt were expected to marry their sisters to conserve the royal 
lineage, but the practice was forbidden to commoners, so this does 
not constitute a valid exception. 

The conjugal family is knit primarily by the marriage bond 
rather than by descent, but conjugal family practices tend to show 
some impress of the pattern of descent. If descent-of name and 
relationship, but usually including appended attributes, such as 
ownership and residence-is traced through the father, the family 
is called patrilineal; i f  through the mother, which is less common, 
matrilineal; if through both, which is common in western coun- 
tries but less common elsewhere, bilineal. Least meaningful 
for English-speaking societies is the corresponding distinction 
into patrilocal and matrilocal, according to whether the custom is 
for the wife to live with her husband's family or, less commonly, 
the husband to live with his wife's. This distinction is very 
meaningful for those societies where a family's occupation is 
agriculture and its settled residence is the land it  farms, although 
migratory grazing and hunting tribes often exhibit the pattern 
when they travel in groups. I t  is significant that among peoples 
like the Eskimo, who migrate continually in minimal family units, 
the conjugal form almost necessarily predominates because of the 
dispersion of the food supply. Economic advantage, whether con- 
ceived in terms of industrial plenty or agrarian scarcity, appears 
to  be a major influence affecting the forms of descent in famihes 
and a powerful sanction in enforcing authority. 

Distinctions like patriarchal and matriarchal continue to have 
meaning in all societies, with fathers far more commonly ruling 
their families. In  English-speaking countries. honever, paternal 
authority tends to decline wherever the father's occupation re- 
moves him from his home and wife and children much of the time, 

or where their employment away from their home reduces their 
dependency upon him. Frequent and substantial changes of job 
and residence likewise reduce the control which can be exerted by 
relatives, while industrial changes which reward skill and learning 
rather than property ownership reduce the economic advantages 
of loyalty to the consanguineal family. Thus, with the spread of 
industrialization and urbanization, the further attrition of con- 
sanguineal family types can be predicted. From the scientific 
standpoint, this trend can be adjudged neither progress nor retro- 
gression, but numerous partisans uphold each view. 

Between World War I and World War 11, previous emphases by 
scholars upon biological and historical origins were replaced by 
attention to the dependence of the forms of institutions upon the 
functions they are intended to perform. This latter outlook led 
increasingly toward psychological and sociological interpretations 
of change in family forms. The transfer of production from 
homes to industrial and commercial institutions was pointed out 
as reducing the economic functions of the family to serving only 
as a consuming unit. The reduced differentiation of men's work 
from women's work in the home tended to transform marriage 
from interdependence into companionship, especially among urban 
couples above the lowest income levels. Children ceased to be 
valued as economic assets in a family enterprise and became in a 
sense wanted "items of consumption," with each family deciding 
how many it could afford. Maintenance of health, protection 
from enemies, education of the young, religious and recreational 
functions likewise were transferred in large part to specialized 
instituiions. 

F a m i l y  Stability.-Despite certain retransfers and the emer- 
gence of various new functions, as in hygiene and recreation, the 
net effect of these changes has been generally appraised as reduc- 
ing the importance of families to their members, thereby posing 
an additional threat to family stability. On the other hand, cer- 
tain traditional functions have remained the recognized respon- 
sibility and offering of families; indeed, comparison might indicate 
that families show more attention than in the past to the giving 
and receiving of affection, the care and enjoyment of children. 
Such transformations as these can no longer be usefully conceived 
as the natural unfolding of an independent entity; instead, the 
family is now seen as both a reaction to and an influence upon 
other institutions of the whole society. 

Thus the family is studied and served professionally from the 
standpoint of each of its functions-as a biological unit (de- 
mography, medicine), as a producing and consuming unit (home 
economics), as a unit of social organization (sociology, law), as 
a personality-forming agency (psychology, social work), as a 
culture-transmitting agency (education) and as a centre for the 
formation of values and identities (recreation, religion). 

The popular and conservative outlook tends to construe certain 
forms of family life in each culture and subculture as sacred, 
given, ideal and not subject to purposeful modification .or legiti- 
mate deviation therefrom. While all societies exhibit actual 
deviations in behaviour from the ideal forms upheld in their 
recognized moralities, all known societies employ a variety of 
means to stabilize and enforce conformity to the forms they 
honour. Indeed, a large share of what is known as morality in 
every society is devoted to specifying the proper behaviour of 
family members toward each other. 

The sociologist Charles Horton Cooley stated the influential 
proposition that moralization of communities at  large, and ulti- 
mately of world society, consists of extending to secondary groups 
the relations characteristic of primary (face-to-face) groups. In  
view of the frequency of hatred and violence within families. his 
notion that family relations may be extended to less personal 
group relationships was probably more realistic than he supposed. 
Like Cooley, virtually all religions tend to conceive the proper 
relationships of mankind in family terms. Because of the inter- 
dependence of institutions, the growth of love within families and 
of brotherhood among nations is now thought more likely to pro- 
ceed in step than apart. 

The devices which have traditionally been employed to 
strengthen observan~e of family rules and enforce moral obliga- 
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tions include ritual advertisement of changes in family status; 
ascr~ption of sacramental significance to wedding and name-giving 
ceremonies; cultivation of fears of supernatural sanctions; ridicule 
and ostracism of violators: withdrawal of economic support or 
co-operation; and, of course, the sanctions of law, courts and the 
state. Only recently in \17estern European countries have there 
been tendencies to construe marriage as simply a matter-of-fact 
civil contract. Despite %idespread decline of these religious and 
moral fortifications of marriage and the family, many spokesmen 
maintain strong misgivings as to whether famllies can remain suf- 
ficiently united without them to perform the functions for which 
the family is still deemed indispensable. 

Commitment to certain moral norms ultimately furnishes the 
structure of any society, aithout which its members cannot or- 
ganize and successfully conduct their various interdependent ac- 
tivities. Yet moral commitment based solely upon individual 
self-interest is a contradiction in terms. This modern dilemma 
is causing both social scientists and philosophers to scrutinize 
deeply the conditions upon which marriage and parenthood may 
be freely contracted yet may effectively commit the partners to 
the discharge of their family obligations. 

In the representative conjugal family, it is the quality of the 
marriage between husband and wife which principally guarantees 
successful performance by the family of its functions. On this 
account, although marriage and the family are quite distinguish- 
able, they are alrnost merged as concepts in popular thought 
among English-speaking people. Apart from the death or physical 
or mental breakdown of members, the major threat to any family 
is dissolution of the marriage which launched it. Correspondingly, 
the frequency of divorce is widely taken as the most significant 
index of family instability. Yet many unseparated families are 
quite unsuccessful in rendering to members the satisfactions they 
expect. Professional scholars are therefore engaged in research 
to find more precise and valid indexes of family success than the 
raw dikorce rate: measures of melfare. happiness, solidarity, ad- 
justment, development and competence. 

Modern societies tend to require every person to achieve in- 
dependence from his parents a t  adulthood. Asserting emancipa- 
tion from parents often generates a stormy period of reorgani- 
zation of family relationships during adolescence. which may 
overlap w ~ t h  the period of courtship. mate selection and marriage. 
Marriage in a society holding to the conjugal type of family ordi- 
narily marks the transition of a person's primary loyalty from his 
family of orientation to his family of procreation. To the extent 
that he does not so transfer his loyalty, he endangers the stability 
of his marriage. Such readjustments require insight, skills and re- 
sources for handling problematic life situations. An important 
recent development whlch may contribute to increased family 
success is the belief that these insights, skills and resources may 
be improved through tralning and professional assistance. It  may 
be debated whether in eras of large, consanguineal-type families 
and closely knit neighbourhoods such preparation for marriage 
and parenthood nas  more available or less needed; in either event. 
consciousness of the value of adequate preparation has been grow- 
ing. I t  is giving rise to a diffuse movement for family-life educa- 
tion in schools and colleges. Family failures in recent decades 
account for a vast array of remedial agencies, both public and 
private, in all the English-speaking countries. Some of the re- 
medial agencies are likeaise turning their interest tonard measures 
to prevent breakdowns, through programs of education, recrea- 
tion and community planning. 

LVhere the consanguineal family system predominates, mate 
selection is usually not left to the two individuals who marry, but 
is arranged by parents, brokers or community functionaries. I t  
is paradoxical that as successful marriage becomes more basic to 
stability of the family, it is less and less entrusted to experienced 
persons to arrange. Contemporary insistence by young people 
upon making free choice of mates iiltroduces new hazards of un- 
T\-ise selection, especially as the average age at marriage has tended 
to drop. The uncertainties of making a wise choice have given 
rise to an impressive growth of both magical and scientific devices 
for predicting success in marriage before it is contracted. The 

scientific procedures are still in their infancy, though the magical 
procedures are very old (see MARRIAGE). 

The scientific method may have raised unjustified hopes that it  
could allay some of the perennial risks inherent in launching and 
conducting a family. There is, however, logically no direct ap- 
peal which can be made to science. as to religion, to strengthen the 
bond of marriage. On the other hand, it may be justifiable a t  
least to hope that research and experiment mill progressively 
become able to state the conditions under which an optimum 
outcome is attainable. A description of these conditions may 
resemble no existing form of family life. Since the scientific ap- 
proach is to evaluate such forms comparatively and experimen- 
tally, they would probably be conceived as tested organizational 
procedures rather than as sacred dogmas. Equipped n i th  such a 
basis for predicting and controlling outcomes, however. human 
beings might as readily employ it in venturing upon new explora- 
tions as in eliminating the hazards to family solidarity. Were all 
the striving to stabilize this errant institution ever to  succeed. 
human life would lose its familiar likeness to a game of chance and 
skill. Only a glance at  a daily newspaper is required to confirm 
the observation that not all persons place the same value upon 
successful marriage and stable families. 

Values.-At the risk of oversimplification, changes in the 
family may be further analyzed in terms of a contrast between two 
general sets of values, familism and the pursuit of individual 
happiness. Some influential scholars, pointing to the trend from 
the large, patriarchal, consanguineal type of family to the small, 
equalitarian, conjugal type, ascribe this development to wider 
acceptance of the values of freedom, equality, participation in 
decision-making and the development of personality. At the same 
time, spokesmen who deplore this change are inclined to blame 
it  upon the weakening of certain traditional values: obedience to  
legitimate authority, loyalty to parents and kin, respect for an- 
cestors and the past and the virtues of the large-sized family. 
Despite their important disagreements, i t  may be noted that  
partisans of each type of fam~ly  assume that the values they hold 
will influence further developments. Moreover. each party 
claims that its favoured form of organization is more conducive to 
the optimal developnlent of children-whose rearing both groups 
agree upon as the principal end served by families. I t  is quite 
conceivable that the family as an institution could be dispensed 
~ ~ i t h  altogether and society vvouId survive, since theoretically all 
family functions could be transferred to other institutions. But 
no influential theorists a t  present would hold with Plato that,  for 
the best development of the children who are to become the guar- 
dians of society, they should be taken at  birth from their parents 
and reared expertly by the state. A few tendencies in this direc- 
tion in the early Soviet Cnion were soon reversed. 

I t  is upon general commitment to the value of some kind of 
family, despite differences as to exact kind, that continuation of 
the institution depends. Thus it becomes useful to  specify more 
closely the values sought in family life, and to regard these as di- 
verse, variable. problematic. I t  is not valid to dispute one type of 
family over another simply in terms of their relative efficiency in 
satisfying imputed fixed needs. The functionalist approach uhich 
characterized professional thinking during the period between 
World Wars I and I1 is making way for a more procedural anal- 
ysis of family functioning. The latter approach stresses periodic 
appraisal of the forms and functioning of family life in relation 
to specified, desired outcomes, these in turn being concrete ver- 
sions of general values. Thus nepotism and the inheritance of 
wealth are family practices highly honoured according to certain 
traditional family values; but where emphasis is upon equality of 
opportunity for the children of all families, they are viewed as 
unethical advantages. The sovereignty of parents over children, 
as against public intervention, is a dispute over values. expressed 
in the contrasting practices of child labour and compulsory educa- 
tion. The privacy of the home may be regarded as sacred in one 
country but an invitation to conspiracy against the state in another. 
Financial responsibility for aged parents has become controversial. 

To the extent that the forms and functions of family life come 
to be devised and deliberately revised according to conscious 
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value judgments, the character of family living is seen as the 
product of specific social policies. In the modern world this defi- 
nition has been given to many social institutions, and the family 
is apparently not to be excepted. 

P u b l i c  Programs.-Even an outcome ostensibly so much a 
matter of biology, of hope and fate, as the number of children a 
family will have is now increasingly thought of as subject to 
influence by the population policy of governments. Thus through 
several decades countries such as Sweden and France attempted 
to encourage the birth rate through such devices as child welfare 
programs and family allowances. Other governments give tax 
exemptions for dependents as an indirect form of assistance to 
families who raise children. Conversely, some countries which 
deemed themselves overpopulated ventured to conduct broad 
programs for discouraging birth rates. 

Policies are in process of formulation in all modern countries 
affecting other major aspects of family life-health, standard of 
living, legal obligation and personal development. These pro- 
grams go considerably beyond mere remedial measures designed to 
correct cases of deviation from norms; they include definition of 
new norms as goals of concerted social effort, and thus constitute 
positive planning as distinguished from either therapy or philan- 
thropy. 

Since their outcome prior to trial is uncertain. programs of re- 
construction often arouse anxiety. The security of a dynamic 
society, however, appears to rest more in becoming able to make 
reliable predictions of outcomes than in attempting to restore a 
state of affairs in which change would cease. 'The growth of popu- 
lation, invention, mobility, knowledge and diversity of outlook 
make it improbable that any status quo ante could be restored and 
maintained. Yet, among the many instabilities of contemporary 
life, people may turn hopefully to their homes for the security 
they miss outside. Some theorists go on from this observation to 
declare that only well-prepared families can successfully foster 
the kind of balanced and competent personality which in turn can 
weather the strains of urban, industrial existence. If their belief 
is correct, then public policy may become still further oriented 
to  facilitating the optimal personality development of children 
and the mental health of families. Such an orientation of policy 
was the theme of the Midcentury White House Conference on 
Children and Youth, held in 1950. Similar trends in policy- 
making have been observed outside the U.S. 

Inf luence of t h e  F a m i l y  o n  I n d i v i d u a l  Personality.-  
Psydhiatrists, contemplating the incidence of personality instabil- 
i ty  and breakdown, have turned intent scrutiny upon the family 
experiences of individuals from infancy onward. Until the post- 
World War I1 period, however, this scrutiny proceeded largely 
upon the assumption of some natural pattern of development. 
Distortions of this pattern, which could be diagnosed and dealt 
with remedially, were taken as the origins of maladjustment. 
Since then the view that personality development within the fam- 
ily is a continuous process of construction or fabrication of some 
complex identity as an expression of the family's values has gained 
renewed recognition. This perspective implies a heightened de- 
gree of responsibility of the family for the kind of child personal- 
i ty it turns out as its product. 

I n  the English-speaking countries, particularly, this outlook 
gained wide acceptance and led to formation of child study groups, 
courses for prospective parents, media for dispensing expert 
knowledge, child development research and professional counsel- 
ling. At their outset, these activities involved mothers almost 
exclusively, but a trend toward participation by fathers gradually 
developed. Self-conscious improvement of competence as par- 
ents by these means is related to a general social movement toxard 
professionalization in industrial countries. I n  countries of high 
birth rates and low standards of living, however, the main aim in 
child rearing remains physical survival. 

The popularity of existentialist philosophies in the years after 
World War I1 may be traced largely to the sense of personal iso- 
lation and loneliness which became common with the decline of 
family and neighbourhood solidarity. Psychoanalytic thought has 
likewise concentrated upon the effects of isolation and the proc- 

esses of identification of children with their parents. Immense 
quantities of popular literature are devoted to the hazards and 
tragedies which befall the pursluit of romantic love in mobile, 
competitive settings. Much professional thought goes into at- 
tempts to intensify the sense of intimacy and trust in quasi-family 
groups. Whether this strenuous intellectual ferment a-ill produce 
a fresh synthesis or will eventually turn back toward restoration 
of classical family life will probably depend upon whether it  can 
find new supports for individual identity. 

The traditional family conferred upon each member an unques- 
tioned sense of identity and even the illusion of being part of 
an immortal chain. I t  did this through associating him in a vir- 
tually permanent way with a definite physical place-an abode 
if not a piece of land, with a trade or enterprise which descended 
by inheritance and domestic instruction through successive gen- 
erations and with a closely associated body of kin (as in the "place- 
work-people" formula of the early French sociologist. Pierre 
Guillaume FredCric Le Play). So much was personal identity 
established by these three modes of placement in the social order 
that most surnames are derived from these sources. Only in- 
dividuals of the most talented or heroic distinction ever achieved 
surnames based upon personal traits. 

The small, modern family of industrial countries, however, has 
neither fixed place of abode, family transmission of occupation nor 
more than a tenuous connection with kindred. A steadily growing 
practice among persons in professional ranks may therefore be 
prophetic. The changing of names by individuals to foster or to 
distinguish their public careers is a phenomenon which could 
spread to other strata. Some women in business and the profes- 
sions keep their maiden names after marriage-though their chil- 
dren continue to take the father's name, at  least until they choose 
their own professional names. If the changing of names a t  ado- 
lescence or at entry into a professional career were to increase, 
and the chosen identity could be satisfactorily established. then 
it could be asserted that the identity-conferring function of the 
family had been transferred to the career as a social institution. 
This possibility accords with a tendency in sociological circles to 
redefine marriage as a mutually contingent pair of careers; in this 
light, the ancient division of labour between man and wife, which 
has everywhere given function and solidarity to the family, re- 
ceives a new definition. 

On the other hand, the immense increase of leisure in the in- 
dustrial countries has worked a curious reversal upon the earlier 
separation of work from residence. Though many mothers hold 
jobs which absent them more and more from their families, the 
reduction of hours of work has made it possible for fathers to 
spend more time with their families than was formerly the case. 
The possibility of using this leisure in forms of recreation con- 
ducive to optimal personal development is being grasped and ern- 
ployed by increasing numbers of families and family agencies. 

Utilization of the opportunities presented may suffice not only 
to correct the previously disproportionate influence of the mother 
in rearing children, but may accentuate optimal child development 
as a principal value and goal of family functioning. As parent- 
hood has become more voluntary, children are coming to be 
wanted more consciously as expressions of the creative and affec- 
tion-giving potentialities of their parents. This trend may help 
to account for the decline of such institutions as orphanages. 
Among industrial countries the demand for children for adoption 
outruns the supply of children made available by illegitimacy, 
desertion or death of the parents. Demand has significantly be- 
come greatest for infants, rather than for children of working age, 
as used to be true for children taken from orphanages. Some 
observers professed to see the emergence df a child-centred 
family and ultimately of a child-centred society. 

Future.-Despite the hazards imposed by mobility and migra- 
tion, the breakup of traditional supports and controls. the perils 
in readjusting authority and dependency roles, the greater ease of 
divorce and remarriage, there are probably as many grounds for 
hope as for anxiety regarding the future of the family. S o  doubt 
the outlines of the conjugal form will persist indefinitely, but the 
family is likely to be conceived increasingly as constituted by 
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interpersonal values, to which concrete forms function instrumen- 
tally. Family policy for the future. both public and private, may 
thus come to crystallize around a dynamic conception of person- 
ality development, dramatized by identities self-chosen at adoles- 
cence. As ever, the principal function of the family will remain 
the rearing of children, but for their own sake. Assuming an 
increasing sense of competence through scientific research and 
experiment, the people of industrial countries may view the de- 
veloping drama of family life with mounting enjoyment rather 
than anxiety or dread. 
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( N  N F )  \ - , .  - .  
FAMINE. The story of famine goes far back in history.  he 

Bible relates how a young Jewish administrator named Joseph 
advised the Pharaohs on famine relief measures in ancient Egypt. 
Thereafter a long list of famines links up with famines of the 
20th century. 
B.C. 436 Famine at Rome, when thousands of starving people 

threw themselves into the Tiber. 
A.D. 42 Great famine in Egypt. 

879 Universal famine. 
roo j Famine in England. 
1016 Famine throughout Europe. 
1064-72 Seven years' famine in Egypt. 
1148-jg Eleven years' famine in India. 
1162 Universal famine. 
1344-45 Great famine in India, when the Mogul emperor was 

unable to obtain the necessities for his household. 
1396-1407 The Durga Devi famine in India, lasting 12 years. 
1586 Famine in England giving rise to Poor Law system. 
1661 Famine in India. KO rain fell for two years. 
1769-70 Great famine in Bengal; a third of the population 

(~o,ooo,ooo persons) perished. 
1783 The Chalisa famine in India extending from eastern 

edge of the Benares province to Lahore and Jammu. 
1 7 9 e 9 2  The Doji Bara, or skull famine, in India, so called be- 

cause the dead were too numerous to be buried. Re- 
lief works first opened during this famine in Madras. 

1838 Intense famine in North-Western Provinces (Uttar 
Pradesh) , India ; 800,ooo perished. 

1846-47 Famine in Ireland, resulting from the failure of the 
potato crop. Parliamentary grants up to L~o:ooo,ooo. 

1861 Famine in northwest India. 
1866 Famine in Bengal and Orissa ; ~,ooo,ooo perished. 
1869 Intense famine in Rajputana; I,joo.ooo perished. 
1874 Famine in Behar, India. Government relief in excess 

of the needs of the people. 
Famine in Bombay, Madras and Mysore; ~,OOO,OGO 

perished. Relief insufficient. 
Famine in north China; 9,500,000 said to have perished. 
Famine in China. 
Famine in Russia. 
Famine in India. Government policy successful. Man- 

sion house fund £S~O,OOO. 
Famine in India; r,ooo,ooo perished. The government 

spent L~o,ooo,ooo on relief, and at one time there 
were 4,;oo,ooo people on the relief works. 

Famine in Russia. 
Famine in China. 
Famine in Russia. 
Famine in Russia. 
Famine in Bengal; about ~,;oo,ooo perished. 

In  the decade 1940-50, there was famine in the ghettos of 
Warsaw, in prison camps in central Europe, in the Setherlands. 
Greece and in besieged Leningrad. A major famine occurred in 
Bengal. In  the far east, many in the Japanese prison camps lived 
under famine conditions and also some of the peoples of the 
Ketherlands East Indies during the Japanese occupation. Only 3 

blind optimist can think this tale complete. Half the population 
of the world consists of peasants struggling to produce food 
against the uncertainties of primitive agriculture. In  the indus- 
trial cities, the social and economic factors that poise the delicate 
balance between the outflo~tr of manufactured goods and services 
to the countryside in return for a supply of food are uncertain 
and readily upset. Then hunger and perhaps famine must follow. 

Causes of Famine.-The primary causes of famine are  four:  
I .  N'zdespread Failure of Crops Because of Lack of Water.- 

Vast numbers of people in tropical and subtropical countries have 
died in famines arising from drought. Irrigation schemes have 
enabled man to preserve and, in a relatively small way, to  control 
the rain after it has fallen. Millions of acres of land are  now 
partially independent of direct rainfalls. Yet there were no signs 
at  mid-20th century that science ~~70uld soon be able to insure a 
regular rainfall over all the cultivated areas of the world, and so 
danger of famine from this cause will continue to arise. 

2. War and Civil Disturbance.-Europe, North America and 
most other temperate regions enjoy such a regular rainfall that 
natural famines caused by catastrophic failures of the crops from 
lack of 1i7ater are rare. European famines have been characteris- 
tically man-made. War is a potent cause. Armies fighting over 
a countryside may cause famine by destruction and, more es- 
pecially, by requisition or looting of crops. I n  this way, many 
famines arose, especially in the religious \Tars of the 16th and 
I 7th centuries. In  the 20th century, fighting in Europe has seldom 
been so midespread or prolonged as to cause major destruction 
of the crops except in relatively local areas, nor did the armies. in 
the west a t  least. generally live off the land. 

Famine conditions have arisen in the great industrial cities 
more frequently than in the countrysides. The disruption of large 
transport systems and of the economic structure of society nec- 
essary for the feeding of urban populations has in many cases led 
to famine (e.g., in Vienna in 1919). Finally, in some cases famine 
conditions have been deliberately produced for the purpose of 
exterminating large masses of people. This happened in the 
ghettos of Warsaw in 1942 and in the nazi concentration camps. 

3. Destruction of Crops by Diseases and Pests.-The great 
Irish famine of the 19th century was caused by the destruction of 
the potato crops by the blight, a fungus infection. I n  these fam- 
ines 2.000,ooo to 3,000.000 persons died, and large numbers 
emigrated. Wherever one single crop dominates agriculture there 
is always a risk that the crop may perish from a plant disease. I n  
those large areas of the world subject to plagues of locusts, safety 
from famine can only be purchased by constant vigilance. 

4. Great fVatura1 Disturbarcces.-Earthquakes and floods are 
a constant threat in many parts of the world. Great destruction 
of crops, food stores and communications may result. 

F a m i n e  Relief.-A sound agriculture mith the best possible 
use of available water supplies is the best provision against fam- 
ines in the tropics. Political and economic stability will usually 
prevent famine in temperate regions. A reasonable agricultural 
surplus to carry over from the last harvest is essential. This 
necessitates adequate storage accommodation. 

Successive Indian governments acquired much experience in 
the handling of famines. Xearly all famines are relatively local 
and the main problem is the bringing of food from neighbouring 
areas. Transport is a key to the problem. The building of the 
Indian r a i l ~ ~ a y s  in the middle of the 19th century thus led in- 
directly to a great saving of life. A principle of British famine 
administration in India was that gratuitous relief should riot be 
given. If money could be got into the famine area, then food 
would follo~v automatically through the normal trade channels. 
The organization of large emergency public works was the means 
adopted to overcome the shortage of money. Elaborate plans 
were drawn up in all areas where famine was possible and works 
opened as soon as signs of scarcity arose. There are criticisms in 
detail of this method (for instance manual labour increases food 
requirements), but on the whole the measures prevented major 
disasters. 

Almost every year famine conditions arise in India, bu t  only 
rarely do people die of starvation. I n  Bengal in 1943 a t  least 
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~ , j o o , o o o  people died when relief measures were not introduced 
until several meeks after famine had begun. Adequate informa- 
tion about the scarcity in the villages was not available in Calcutta 
until too late. 

The United Nations Relief and Rehabilitation administration 
( U S R R X )  took effective relief measures against famine in 
Europe following \frorld LVar 11. As early as Nov. 1913% repre- 
sentatives of 44 nations met in Washington. D.C., a t  the invitation 
of Pres. Franklin D. Roosevelt. The countries that had not been 
invaded agreed to contribute 2y0 of their income to the resources 
of the administration. UNRRA poured vital supplies into Al- 
bania, Austria, Byelorussia, China, Czechoslovakia, Ethiopia, 
Greece. Italy, Poland, the Ukraine and Yugoslavia. Limited aid 
was also given to six other countries. Goods included locomotives, 
trucks and freight cars for the transport of food to centres of 
population, farm animals, tractors and plows and seed grains nec- 
essary for the restarting of agriculture, besides fully equipped hos- 
pitals and medical supplies. The most vital and immediate part 
of UNRRA's work was, however, the provision of food of every 
kind. The result was that a t  least three famines that might have 
involved I j.ooo,ooo people in Europe were prevented; misery, 
hardship and underfeeding among many more millions were alle- 
viated. The general assembly of the UN has given the Food and 
Agriculture organization the responsibility of keeping watch on 
threatening famine and reporting without delay. 

Effects of Famine.-If a group of persons are forced to live on 
a limited diet yielding only about 1,600 calories daily (equivalent 
to about one pound of cereals), a t  first they will lose weight 
rapidly. After a few meeks this process will slow down and after 
tmo to three months. when about 2 5 %  of their initial weight has 
been lost. they nil1 be in equilibrium again and may continue to 
exist for many months on such a diet Provided medical and good 
sanitary services are available. the death rate should be little above 
normal. If the calorie content of the diet is lowered still further, 
neight losses will increase rapidly, deaths from starvation will soon 
occur and become increasingly numerous. For women, children 
and persons of small build, slightly lower food intakes could be 
tolerated If hard labour is forced upon the group, then deteriora- 
tion nil1 be more rapid and equilibrium cannot be reached. Some 
persons resist famine better than others. But deaths become fre- 
quent in any group in which, on an average, the \%eight has fallen 
more than 2 jwO of the weight in health. The body is able to make 
remarkable adjustments to conserve energy. The reduction in 
weight reduces the active tissues. nhich use energy, and there is 
also a decreased rate of utilization of energy (metabolism) in the 
tissues which remain. There is in addition a great economy of 
movement. A marked lethargy prevents any unnecessary muscu- 
lar effort. Psychologically the mind is dominated by a desire for 
food. Other emotions are dulled and there is a mental apathy, but 
the intellect can function normally if necessary. Moral standards 
fall and this may be aggravated by social circumstances. Murder 
and cann~balism have frequently been reported in famines. 

Dropsy is often found in famine victims and in severe starva- 
tion there is a constant and very distressing diarrhea which is often 
the immediate cause of death. The pulse rate is slowed, the blood 
pressure falls and the heart is atrophied. This atrophy may be 
irreversible and resist all rehahilitation. Vitamin deficiencies are 
not common in simple starvation. Anemia is usual, but seldom 
severe. Amenorrhea usually soon sets in, and in both sexes the 
libido is markedly reduced. (See EDEMA.) 

Epidemics of infectious diseases such as cholera, malaria, louse- 
born typhus, influenza and tuberculosis add greatly to the death 
toll in famines. 

A very important aspect of famine in a peasant community has 
been the disruption of family and village life. Whole villages 
may migrate and xander in search of food. Children may be sepa- 
rated forever from their parents, hordes of such children may 
roam the countryside capable of any crime in their search for food. 
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FAN, in its usually restricted sense denotes a light instrument 
held in the hand and used for raising a current of air to cool the 
face. Among the ancients the fan was also known as a winnower, 
as a bellows for fire and as a fly whisk. Modern usage also applies 
the word to an instrument for winnowing grain (winnowing fan) 
and to various appliances in systems of ventilation. (See FAN 

[MECHANICAL] .) 
In the more familiar sense the forms of the fan may be divided 

into two main groups-the screen fan and the folding fan. In gen- 
eral the former consists of a handle to which is attached a rigid 
mount; except feather fans, which may be included in this class, 
the usual mount is made of straw, cane, silk, parchment, etc., 
and is square, circular, pear or leaf-shaped. In some cases the 
mount is placed at  one side, producing a flaglike form, such as 
the Venetian type of the 16th century, which was also known to 
the Copts of the early Christian era. The so-called cockade fan, 
which, as its name implies, has a circular pleated mount that may 
be folded flat, also belongs to this group. Types of the screen fan 
are to be found throughout the world in all periods, among both 
primitjve and highly civilized peoples. The folding fan, although 
the better-known form, has a more circumscribed history. I t  is 
said to have been invented in Japan about A.D. 670. I t  was intro- 
duced into China in the 10th century and thence into Europe in 
the late I 5th or early 16th century, probably at the time when the 
Portuguese under Vasco da Gama established themselves as the 
supreme trading power in the East. The folding fan is composed 
of sticks and a mount. The sticks are a number of blades, the 
one at  each end being a guard; they may be ivory, mother-of-pearl 
or various woods, pierced, carved and often ornamented with inlay 
and gilding; all are fastened at  the handle end by a pin or rivet. 
The mount (or leaf), is pleated and stretched over the blades at 
the top, it may be made of paper, parchment, silk, lace and 
"chicken-skin" (an especially prepared kidskin) or other ma- 
terials, and is usually decorated with painting. A variant of the 
folding fan, popular in France in the 18th century, is the cabriolet, 
which will be described later. The distinguishing feature of the 
brise' fan is that it has no mount but is composed of a number of 
blades fastened at the handle end by a rivet and radiating toward 
the top where they are connected by a ribbon; the delicately 
carved ivory fans of China are exquisite examples of this type. 

China.-The fan of the Far East is the most ancient known 
to us and is a separate chapter in the history of the instrument. 
Some authorities testify that in China fans have been known since 
about 3000 B.C. The earliest form was of dyed pheasant or pea- 
cock feathers mounted on a handle. Cockade fans and large 
ceremonial screens are also of ancient origin while the small 
handscreens of various shapes, made of palm, bamboo and silk 
stretched on a frame, have been in use from ancient to modern 
times. Ivory fans seem to have come into being shortly after the 
folding fan was introduced into China. The Imperial ivory works 
within the palace at  Pekin were founded in the 17th century and 
became the centre of the best productions. The delicacy of carv- 
ing in ivory brisk fans can hardly be overestimated. Sometimes 
the decoration is made up of pierced, flat, open work, sonletimes 
of elaborately carved figure or floral subjects with a background 
formed by ribbing of exquisite quality. Tortoise-shell was used in 
a similar way, also sandalwood and mother-of-pearl. Filigree fans 
of silver or silver gilt frequently inlaid with enamel form another 
variation. A class of Chinese folding fan often seen is the man- 
darin fan with sticks of carved ivory and the leaf painted with 
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BY COURTESY OF ( 6 )  THE METROPOLITAN MUSEUM OF ART, NEW YORK, FROM (1, 2 )  T H E  COLLECTION OF ESTHER OLDHAM, WELLESLEY H I L L S ,  (3, 4) THE COLLECTION O F  DE W I T 1  
CLINTON COHEN, NEW YORK 

FANS OF THE 18TH CENTURL 

1. Cabriolet fan, with three strips of painted skin, sticks and guards of 
painted ivory. This type of folding fan was in vogue a b u t  1755 
when the cabriolet, a light two-wheeled carriage, which is often 
represented in the scenes or engraved on the fan laavea, became 
popular in France 

2. Mask fan, popular in Spain during the seoond auarbr Ot the 18th 
century. The leaf is of paper 

3. Fan of painted skin with ivory sticks and guards, used in France dur- 
ing the third quarter of the 18th century 

4. Vernis-Martin fan. This variety is one of the rarest and most sought 

after by coltectors. I ne name IS aerlved from tne transrucent varnlsn 
accidentally discovered by the brothers Martin, French coach painters, 
while they were attempting to imitate Japanese lacquer. The painting 
on the fan reproduced is attributed to Boucher 

5. Elaborate French fan of the 18th century. On the parchment leaf are 
painted the figures of Louis XVI., Marie Antoinette, the princess 
royal and the dauphin. This fan, a product of the period when the 
most extravagant and luxurlous ornament was in vogue, has sticks 
and guerds made of carved and gilded mother-of-pearl 
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B Y  C O U R T E S Y  O r  ( 1  2 .  3 )  T H E  M E T R O P O L I T A N  M U S E U M  O F  4 5 7  N E W  Y O R K  (1. 6 1  E S T P E R  O L D H A M  ( 5 1  D E  W I T T  C L I N T O N  C O H E N  

FANS O F  THE SIXTEENTH, EIGHTEENTH AND NINETEENTH CENTURIES 

1. lta i ian fan, early 1 9 t h  century. Leaf of skin painted in gouache with fan, mount of Argentan lace, sticks and guards of carved ivory. Th i rd  
v iew of the Colosseum; sticks and guards of pierced mother-of-pearl. 2. quarter of the 1 8 t h  century. 5 .  Carved ivory bris4 fan. Chinese, 1 8 t h  cen- 
Ivory bris6 fan w i t h  painted medall ion in style of Cosway. English, late tury. 6. Late 1 6 t h  century l ta i ian fan w i t h  mount of parchment cut out  i n  
1 8 t h  century. 3. Fan w i t h  mount of painted skin, sticks and guards of a geometric design. The sticks are of ivory 
carved and painted ivory. English, middle of the 1 8 t h  century. 4. French 



FAN 
innumerable minute figures with ivory heads and silk costumes 
applied. Almost every city or district in China has its character- 
istic fan distinguishable by its colour and ornament and made to 
suit every class from mandarin to peasant. 

Japan.-In Japan also the use of the fan is very closely linked 
with the life and customs of the people. I n  Rhead's History of 
the Falz the author says that it is regarded as an emblem of life, 
widening and expanding as the sticks radiate from the rivet. I t  
plays a part in almost every aspect of their existence: it is pre- 
sented to the youth on the attainment of his majority; it is used 
by jugglers in feats of skill; the condemned man marches to the 
scaffold fan in hand. The earliest examples were made of palm 
leaves or feathers while the rigid screen fans were introduced from 
China in the 6th century A.D. Large screens were used tor relig- 
ious and civil ceremonial and as war standards. Most interesting 
of all the rigid fans is the Gumbai Uchuia, a type of battle fan 
of iron first kno

w

n in the 11th century. I t  is, however, the fold- 
ing fan, invented by the Japanese in the 7th century, that has 
played such an important role in their history and art. There are 
innumerable variations of its form each designed for a particular 
use and possessing individual characteristics. The AkomP: Ogi is 
the earliest form of court fan having come into use in the 7th 
century; it is composed of 38 blades fastened with a rivet. formed 
of a bird or butterfly, and ornamented at the corners with arti- 
ficial flowers and 12 long streamers of coloured silks; it was the 
type used by court ladies until 1868. The Gun Sen is the folding 
battle fan with sticks of wrought iron and the mount of thick 
paper painted with the sun, moon or star in red or gold on a 
black or coloured ground; its initial purpose in battle was as a 
signal. The Mai-Ogi or dancing fan dates from the I 7th century; 
it has 10 sticks and a mount of thick paper usually decorated with 
a family crest. The Rikin-Ogi or tea fan, used in tea ceremonies 
celebrated in each province on the first day of every month, has 
only three sticks and the paper mount is simply decorated, the 
fan itself being used for handing around little cakes, fanning being 
prohibited during this dignified ceremony. Many early fans were 
designed with the infinite artistry of the great painters of 
Japan but these are rarely seen to-day. Those most often found 
in collections are the modern brisd of ivory or tortoise-shell dec- 
orated with lacquer and inlay and often made for exportation to 
Europe. (See DRESS : Far Eastern.) 

Ancient.-In the cultures of ancient Egypt, Assyria and India, 
the fan achieved considerable importance both as a civil and reli- 
gious emblem. Especially in Egypt fans played an important part 
in royal ceremony; the office of fan-bearer to the king was a highly 
prized honour; their fans, made of feathers arranged in a half- 
circle and mounted on long handles, may be seen in Egyptian wall 
paintings and reliefs. Two actual examples now in the museum at 
Cairo, were found in the tomb of Tut-ankh-amen (14th century 
B.c.); the gold mounts with embossed and incised decorations 
were fitted with brown and white ostrich plumes and the handles 
were made in one case of gold and in the other of ebony overlaid 
with gold and lapis-lazuli In  India both the fan and umbrella 
were held in reverence; the punkah or large screen fans are still 
hung in rooms and manipulated by servants detailed for the pur- 
pose. I n  Greece peacock feather hand fans were known about 
500 B C .  and may be seen in contemporary vase paintings while 
the rigid palm leaf shaped fan is frequently depicted in the terra- 
cotta figurines from Tanagra. As for ancient Italy, an Etruscan 
cinerary urn in the hfetropolitan hfuseum of Art sho~vs the 
deceased in the customary reclining posture holding in her hand a 
feather fan; and in Rome tablet fans of precious woods or finely 
cut ivory were carried by the exquisites on the Yia Sacra for their 
ladies, while another type was always part of the bridal outfit of 
a Roman woman. 

Mediaeval.-In the Middle Ages the Christian Church per- 
ceived the usefulness of the fan in religious ceremonials The 
flabellztm, as it was called, a disc sometimes of silver or silver gilt 
mounted on a long handle, was held by deacons and used to drive 
away flies and insects from the sacramental vessels. Accounts 
of the flabellurn occur repeatedly in the old inventories of church 
and abbey property but except for two, whose use was probably 

secular. no fans of the period exist to-day. With the exception of 
the large feather fan carried in state processions for the pope, 
the fan is no longer used in the Western Church, but i t  still 
appears in the rites of the Eastern Church. The two famous speci- 
mens mentioned above, of the mediaeval period, are of the cock- 
ade type with mount of vellum and handle of carved bone. One 
of these dating from the 11th century from the abbey church 
of Tournus is now in the National museum at  Florence while the 
other, said to be the oldest existing Christian fan and identified 
with Theodolinda, queen of the Lombards, is now preserved as a 
sacred relic in the cathedral of Monza near hfilan, where super- 
stition has invested it with magic powers. 

Modern  European.- The vogue of the folding fan in Europe 
dates from its introduction through Portuguese trade connections 
with India and the Far East in the 16th century. Although it may 
have been known earlier, the impetus supplied by oriental impor- 
tations produced a new era in its evolution. I n  popularity it  soon 
supplanted the feather fan mounted on a carved ivory handle and 
the Venetian flag-like instrument. The type of folding fan found 
in late 16th century portraits is about a quarter circle in shape 
with sticks of ivory and a mount composed of alternate strips 
of vellum and mica, or of vellum cut out in a geometrical pattern 
of circles and lozenges similar to  the designs of reticello lace of 
the period. Of this kind, called de'coupb from the perforated vel- 
lum mount, there is a beautiful example in the Cluny museum 
and one almost identical in a private collection in New York. 
I t  was a t  this time that the vogue for fans, already general in  Italy 
and Spain, spread to France and England. Although not then 
confined to the use of ladies, special conventions were developed 
and gestures in  handling them grew into code signals of amorous 
import. 

I n  the 17th century Paris became the centre fo r  the  manu- 
facture of fans. Louis XIV. issued edicts a t  various times for 
the regulation of the industry and in 1678 the Fanmakers' Guild 
was formed. The revocation of the Edict of Nantes (1685) 
drove many fanmakers to England and Holland. I n  consequence 
a fan trade was established in England where, after the  formation 
of the Fanmakers' Company  jog), the importation of foreign 
fans, especially from India and China, was for a time prohibited. 
During this period the shape of the fan gradually grew t o  a full 
semi-circle with sticks of ivory or mother-of-pearl pierced or 
carved. The mounts of paper, vellum, parchment and  specially 
prepared kidskin were painted or  engraved, often from designs 
of such artists as Lebrun, Romanelli, Abraham Bosse and  Callot. 

I t  was, however, in the 18th century that the most extravagant 
and luxurious ornament was expended upon the decoration of the 
fan. The delicately carved sticks of ivory and mother-of-pearl, 
sometimes the product of Chinese workmen in Europe, were fur- 
ther enriched with incrustations of gold, silver, enamel and jewels. 
The mounts were made not only of skin but of silk, lace and  
paper perforated in imitation of lace, while the suave and  
gracious designs with which they were painted followed the  fashion 
set by the chief artists and decorators of the day. As i t  was an 
age of considerable decorative invention, it  is not surprising that  
new forms of the folding fan should appear. One of the rarest 
and most sought after by collectors is the so-called Vernis Martin. 
I n  form this type of fan is an ivory brisd, the blades of which 
are painted in thin oils and then varnished. I t  is f rom the par- 
ticular translucent varnish that the name is derived, for  in  at-  
tempting to imitate Japanese lacquer, the brothers Martin, coach 
painters by trade, accidentally developed a method suitable for  
this decoration. Vernis Martin fans are smaller in  size than the  
usual type of the period and because of their interest t o  collectors 
many imitations have been made. About the middle of the reign 
of Louis XV. another type of folding fan, the cabriolet, became 
the vogue. This was a reflection of the immense popularity 
achieved by a light two-wheeled carriage introduced t o  Paris b y  
Josiah Child in 1755. For such fans, the mount instead of being 
one broad strip, was composed of two or sometimes three narrow 
strips with an intervening space between them. T h e  strips were 
then painted or engraved with small scenes which usually in- 
cluded representations of people driving about in  the fantastically 



FAN (MECHANICAL) 
popular carriage itself. a ceiling to circulate air in a room. 

Toward the end of the reign of Louis XV. the fan  industry Fans are frequently classified according to the motion of the 
suffered from a vogue for  cheap printed fans. The sticks were fluid through the rotating member; this rotating member may be 
thin and often undecorated, the printed paper mounts frequently called an impeller, rotor or a runner. Fig. I illustrates a cen- 
depicted incidents and personages connected with contemporary trifugal fan. Air is led through the inlet pipe to the centre or 
political events. Some of the most interesting of these fans com- eye of the impeller. The impeller throws the fluid into the 
rmmorate the balloon ascensions of 1784 and 1785 and the meet- volute or spiral casing or scroll, where it  is led to the discharge 
ing of the Estates General in 1789. Other more pretentious fans piping. If the flo~v through the impeller is primarily in a radial 
of the period Were n ~ u c h  ornamented with spangles and tinsel, direction, the impeller could be classed as a radial-flow runner. 
often with cheap effect. In  England at  this time there developed Fig. 2 illustrates an axial-flow fan, with the runner and guide 
a particular type of ivory brisk fan-the ivory pierced and deco- vanes in a cylindrical casing or housing. The air passes through 
rated with medallions painted in miniature in the style of Cosway the r,nner essentially without changing its distance from the 
or Angelica Kaufman. axis of rotation. In a centrifugal fan, air moves from one inner 

During the period of the First Empire fans retrieved very radius to another outer radius; there is a centrifugal force ef- 
little of their past elegance. They were small, delicate instruments fect which increases the air pressure. In  an axial-flow fan, 
often with mounts of spangled gauze and sticks of pierced ivory. however, this centrifugal force effect is not present. In a mixed- 
The lorgnette fan, a variant of the cockade form, was made of 
pierced horn or ivory and had a little glass inserted at  the rivet. INLET VANES GUIDE EXIT VANES GUIDE 

As the century advanced the romantic and antiquarian tastes of - 
the Victorian era were reflected in the style and decoration of - 
fans There was much lifeless imitation of the Louis XV. types, 
and there were many large fans with mounts of lace or, fre- 
quently, paper with coloured lithographic prints of romantic 
scenes. The sticks of mother-of-pearl were pierced and gilded 
and, except in rare cases, were coarse in both design and execution. 
The invention of Alphonse Baude in 1859 for carving sticks by 
machinery reveals the lack of taste and discriminating quality of 
the time, for no mechanical contrivance can duplicate the verve 
of hand-carving. Somewhat later, however, certain fan-makers - 
attempted to revive the old distinction of design and workmanship. 
Exhibitions were held in Paris and at  South Kensington (1870) RUNNER 

I 
RUNNER BLADES 

and painters of repute made designs for fan mounts, among FIG. 2.-SCHEMATIC D I A G R A MS  O F  A N  AXIAL-FLOW FAN 
whom may be cited Gavarni, Diaz, Couture, Solde, Jacquemart 
and Charles Conder (1868-1909). flow runner, the air flows through the runner partly in an axial 

BIBLIOGRAPHY.-S. Blondel, L'Histoire des Eventails (1875)  ; Char- direction and partly in a radial direction. Fig. 2 shows an axial- 
lette ~alwey,  Fans o f  Japan (1894) ; G. W. Rhead, HiStory o f  the Fan flow fan with fixed inlet guide vanes and fixed exit guide vanes; 
(1910) ; MacIver Percival, The  Fan Book (1920) ; C. S. Schreiber, these vanes are sometimes stator vanes,  id^ vanes serve Fans and Fan Leaues (1888-90) ; I .  Monro, Costume Index (1937) ; 

H. and M. Hiler, Bibliography o f  Costume (1939). (E, B, sA,) to modify performance and improve efficiency. The phrase "vane- 

FAN (MECHANICAL), a device for  moving air or other axial" is sometimes used to designate a fan with a runner and 

gases or vapours, ( I ; ~ ~  the light hand instrument, see  FA^,) a set of inlet or exit guide vanes in a cylindrical casing; the 
Mechanical fans are used in systems for  ventilating, heating and term "tube-axial." to designate a fan which has only a runner in a 

air conditioning buildings; for cooling and drying different mate- casing and no guide vanes. A propeller fan 

rials and products; for cooling internal-com~ustion engines; for is One with a propeller or disk within a mounting plate or ring. 
dust exhaust; f o r  conveying light materials; and for  induced and The fan housing or casing may be constructed of sheet metal or 
forced draf t  for boilers, a fan the change in fluid density cast metals with or without protective coatings, as rubber, lead 
is so small that the gas is regarded as incompressible, A fan dew or enamel. Fan wheels may be constructed of sheet metal or cast 
velops a relatively low pressure difference, of the order of a few The sheet may be Or  an In 
inches of ~vater  to less than one pound per square inch. As a con- centrifugal fans the number of blades may range from 5 to 66; in 
trast, in an air or gas compressor the density change is appreciable; fans, 3 26.  A fan runner may be driven a 
the pressure developed by the is measured in pounds high-speed electric motor, an internal-combustion engine, a steam 
per square inch instead of inches of water. turbine or a gas turbine. Belt drives and direct connections be- 

Sometimes various qualifying terms are applied to a fan. In a tween driver and fan wheel are used. 
so-called exhaust f a n ,  piping may be connected only to the inlet Various factors or parameters are used in correlating data on 
of the fan, and the fan discharges directly into the atmosphere. performance and design. One useful factor is the specific speed 
In  a blower fan, piping may be connected only to the outlet of the Ns which is defined as 
fan, and the fan inlet is open directly to the atmosphere. A desk 
fan is a relatively small portable unit used to circulate air within N,= 

N q m .  

the room in which it operates; fans also may be fixed to a \\fall or 
Hf 

where N is the angular speed of the runner in revolutions per 
minute, C.F.M. is the flow through the fan in cubic feet per minute 
and H is the fan head in feet of the fluid flowing. For narrow 
straight-blade centrifugal fans, N ,  varies from about 140 to goo; 

.\ for curved-blade centrifugal fans, from about 1,000 to 3,000; and 
for axial-flow fans, from about 4.000 to 8,000. Generally speak- 
ing, an axial-flow fan is suitable for a relatively large rate of flow 
with a relatively small pressure boost and a centrifugal fan for a 
small rate of flow and a large pressure boost. In some cases it 
is desired to obtain a relatively high pressure boost with a rela- 

I MPELLER tively large capacity. Two or more axial-flow fans can be staged. 
VOLUTE LVhen staged, several fans are essentially connected in series, SO 

FIG. I.-SCHEMATIC DIAGRAMS OF C E N T R I F U G A L  F A N  (see TEXT FOR FUR. that the same capacity goes through each fan, but each fan adds 
T H E R  E XP L A N A T IO N )  to the pressure boost. 
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The capacities of fans may range from IOO to 500,000 cu.ft. 

per minute. That of small kitchen fans may range from 300 to 
800 and the capacities of attic window fans from 3.000 to 8,000. 
Exhaust fans for use in a central system may have capacities rang- 
ing from 2.000 to ~oo,ooo. 

In selecting a fan it is fre- 
quently necessary to consider per- 
formance characteristics. I t  is t 
customary to test a fan at  con- 
stant speed of the runner. ,Meas- I 
urements are made of the head or 
pressure rise across the runner, 
the capacity or volume rate of 
flow through the fan and the 
power input to the runner. Fig. 3 
illustrates a plot of head versus 
capacity and a plot of power ver- t 
sus capacity. The head charac- 5 
teristic is important in matching 5 
a fan to a system, in order to a 

maintain the proper flow through CAPACITY - 
the system. The power charac- ,,,, J , - P E R F O R M A N C E  C H A R A C .  

teristic is important in deciding T E R ~ S T ~ C S  O F  A  F A N  A T  C O N S T A N T  

the size of the motor or engine R U N N E R  S P E E D  

needed to drive the fan. Difler- 
ent fans have different performance characteristics. By examining 
the performance characteristics one can match a fan to a particular 
system over a range of flow rates. 

As an example, consider a centrifugal fan with blade tips ~vhich 
are forward-curved, that is, the blade tips are curved in the di- 
rection of rotation. In general, such a fan has a head characteristic 
which is flat; it does not change much with change in capacity. 
In some applications a flat characteristic is desirable. On the 
other hand! a backward-curved blade tip has a steep head versus 
capacity curve: that is; there is a marked change in head x i th  
capacity. Some cases require a steep characteristic. A radial- 
blade centrifugal fan (illustrated in fig. I )  has a head characteristic 
between that of the forward-curved fan and the backward-curved 
fan. The forward-curved fan is slower, and the backward-curved 
fan is faster than the radial-blade fan in developing the same 
pressure boost and capacity. 

The efficiency of a fan is the ratio of the useful power added 
to the fluid divided by the power input to the runner shaft. The 
nominal or design rating of a fan at  a certain speed is the head 
and capacity at  the point of maximum efficiency. Consider a fan 
operating at  different speeds, but with essentially the same effi- 
ciency. Certain approximate relations are used for estimating 
performance. These relations are: the capacity varies directly as 
the runner speed N ;  and the pressure boost across the fan varies 
directly as .V2. Consider a series of geometrically similar fans of 
different sizes but having similar flow patterns and operating at the 
same shaft speed and same efficiency. Let D represent the outside 
diameter of the runner. Some useful approximate relations are: 
the ian head varies directly as D 2;  and the capacity varies directly 
as D3. The flow is steady, or practically so, in many installations 
of a fan and connected system. In  some cases, however, there is a 
marked periodic fluctuation superposed on the main steady flow; 
this fluctuation is usually called surging. Surging may become 
dangerous and may limit the useful range of operation of a fan. 
Surging occurs at  low-volume rates of flow, when operation is in 
a region in which the fan characteristic shows an increase in 
head or pressure with an increase in capacity. Surging does not 
occur when the fan characteristic shows a decrease in pressure 
with an increase in capacity. Surging can be avoided sometimes 
by bypassing some of the flow from the fan before it enters a 
particular system in which a lower rate of flow is desired. 

Fan noise is an important factor in various applications. A fan 
may be mechanically efficient but not suitable if it is considered 
noisy. Soise is a particularly important factor in domestic ap- 
plications. Fan noise may be reduced by proper blade design. 
operating conditions, proper balancing and mounting. Fans can 
be installed in ducts so arranged that the noise is absorbed before 

it leaves the duct. In  general, noise from an air stream is propor- 
tional to some mathematical power of the air velocity. Reducing 
the air velocity reduces the noise. Generally speaking, the lowest 
fan noise is developed at  the point of highest efficiency. 

BIBLIOGRAPHY.-A. J.  Stepanoff, Turboblowers ( r g s j j  ; G .  F. Wis- 
licenus, Fluid ,kfechanics o j  Tuvbomachinery (1947) ; R. C. Binder, 
Advanced Fluid Dynnmics and Fluid Machinery (1951) ; A. H. Church, 
Centrifugal Pumps and Blowers (1944); C. Keller, L. S. Marks and 
J .  R. Weske, T h e  Theory and Perjor~nance o f  Axial-Flow Fans (1937) ; 
D. G .  Shepard, Principles oj  Turbonzachinery (19j6) ; T .  Baumeister, . 
Fans (1935) ; C. H. Berry, Flow and Fan (1gj4) .  (R. C. BR.) 

FANCY, display, showing forth, as a philosophical term, the 
representative power of the mind. "Fancy" is a shortened form 
of the older "phantasy" and dates from the I 5th century. The 
older form "fantasy," which is now chiefly used poetically, was in 
its early application synonymous with imagination. 

I n  music, Fancy is the name of an important kind of instrurnen- 
tal composition much favoured in England in the seventeenth 
century. I t  had no definite form, its interest depending on the 
free development, on polyphonic lines, of a single "ayre" or theme. 
Byrd and Orlando Gibbons, among others, left fine examples. I n  
recent times the name was revived by Mr. W. W. Cobbett to de- 
note a new type of short single-movement chamber work, to 
encourage the writing of which he offered substantial prizes. 

FANE, JULIAN HENRY CHARLES (182 7-1870), 
British diplomat, was born at  Florence, Italy, in Oct. 1827, the 
fifth son of the 11th earl of Lt'estmorland. H e  was a member of 
the Apostles club a t  Trinity college, Cambridge; he had already 
been attached to his father's legation at  Berlin. In  18j2 he pub- 
lished some lyric Poems, and in 1854 some translations from Hein- 
rich Heine. His lively wit, vigorous pen and quite exceptional 
charm made him an ideal recruit to the diplomatic service, in which 
he spent a career as brilliant as it  was brief. H e  was a t  the Paris 
congress in 18 56, and served two years in St. Petersburg and seven 
at  Vienna. In  186j he became first secretary a t  Paris, sometimes 
acting, with skill and judgment, as chargii d'affaires. H e  retired 
in June 1868 because of ill health. Fane had married Lady Adine 
Cowper (b. 1843 j in 1866, and was prostrated by her death in Oct. 
1868. He died in London on April 19, 1870. (M. R.  D. F.) 

FANFARE, in music: a short phrase or passage of a bold 
and rousing character played unaccompanied by a brass instru- 
ment or instruments, usually the trumpet, more especially on 
festive or ceremonial occasions. 

FANG, an African tribe occupying the district north of the 
OgoouC river in the Gabon Republic. The name means "men." 
They call themselves Panwe, Fanwe and Fan with highly nasalized 
n. They are a finely made race of chocolate colour; some few are 
very dark, but these are of slave origin. They have bright ex- 
pressive oval faces with prominent cheekbones. Many of them 
file their teeth to points. Their hair, which is woolly, is worn by 
the women long, reaching below the nape of the neck. The men 
wear it in a variety of shapes, often building it up over a wooden 
base. The growth of the hair appears abundant, but that on the 
face is usually removed. Little clothing is worn; the men wear 
a bark waistcloth, the women a plantain girdle, sometimes with 
a bustle of dried grass. A chief wears a leopard's skin around 
the shoulders. Both sexes tattoo and paint the body, and delight 
in ornaments of every kind. The men fight and hunt, carry 
muskets, spears for throwing and stabbing and throwing knives 
with blades broader than they are long. They use crossbows made 
of ebony to hunt apes and birds. In  battle the Fang used elephant 
hide shields; now apparently discarded. 

In 1815 the Fang were an inland people inhabiting the hilly 
plateaus north of the OgoouC affluents, now south of the Gabon 
they have reached the sea at  several points. Their language is 
of the Bantu family. The Fang were noted cannibals. Among 
certa'ln tribes the aged alone were permitted to eat human flesh, 
which was tabu for all others. The Fang are skilful workers in 
iron and have a curious coinage called bikdi, little iron imitation 
axeheads tied up in bundles called ntet,  ten to a bundle; these 
are used chiefly in the purchase of wives. They are energetic 
traders and are skilled in pottery and in gardening. Their religion 
appears to be a combination of primitive animism and ancestor 



worship, with a belief in sympathetic magic. 
BIBLIOGRAPHY.-Paul du Chaillu, Explorations in Equatorial Africa 

(1861) ; Sir R. Burton, "A Day With the Fans," Transactions of Eth- 
nological Society, new series, vol. 3-4; Mary Kingsley, Travels in West 
Africa (1897) ; Oscar Lenz, Skizsen aus West Africa (1878) ; R E. 
Dennett, Notes on the Folklore of  the Fjort (1898) ; William Winwood 
Reade, The African Sketch Book (1873) ; and (chiefly) A. L. Bennett, 
"Ethnographical Notes on the Fang," Journ. Anthr. Inst., N.S., ii, p. 66, 
and L. Martron in Antlzropos, t. i, fasc. 4 (1906). 

FANGLOMERATE is a poorly sorted, coarse fragmental 
rock that is the product of the partial or complete consolidation 
of material deposited on an alluvial fan, usually in an arid or semi- 
arid region. The biggest fragments in the rock must be larger 
than sand size; they may be blocks many feet in diameter. Few 
of the larger fragments are u-ell rounded as they are in a conglom- 
erate (q.v.), and so the rock may be considered one variety of 
breccia (9.v.). The rock fragments are commonly of considerable 
variety. They reflect more or less faithfully the range of rock 
types represented in the region of erosion. The interstices between 
the larger fragments are filled with smaller ones, down to sand, 
silt or even clay size. The cementing material is usually clay or 
calcium carbonate. 

Fanglomerates form near the heads (apices) of alluvial fans and 
grade downslope into sandstone or siltstone. The recognition of 
a fanglomerate, after the characteristic shape of the fan's surface 
has been obscured by overlying sediments, partial erosion or de- 
formation, is facilitated by the discovery of lateral gradation into 
sandstone and then siltstone. Rocks called fanglomerates have 
been found in many parts of the world and in most parts of the 
geologic column, but especially in the Mesozoic and Cenozoic suc- 
cessions of western North America. (A. 0 .  W.; X.) 

FANO, a coast town and episcopal see of the Marches, It .  
(anc. Fanum Fortunae), province of Pesaro and Urbino, 8 mi. 
S.E. of Pesaro by rail and 46 i t .  above sea level. Pop. (1951), 
20,459. S. Croce and S. Maria Nuova contain pictures by Giovanni 
Santi, the father of Raphael. S. Agostino contains a painting of 
the Angelo Custode ("the Guardian Angel") by Guercino which 
is the subject of a poem by Robert Browning. The fine Gothic 
Palazzo della Ragione (1299) has been converted into a theatre. 
The palace of the Malatesta has fine porticos and Gothic windows, 
and there is also an imposing citadel built by them. S. Michele, 
bltilt against the arch of Augustus, is an early Renaissance build- 
ing (1475-901, probably by Matteo Nuzio of Fano, with an ornate 
portal. 

Mediaeval Fano had a chequered story and in the 14th century 
became subject to the Malatesta. In  1463 Pius I1 added it to the 
states of the church. Julius I1 established there in 1514 the first 
printing press with movable Arabic type. The harbour was 
restored by Paul V ;  Fano is a favourite sea-bathing resort. 

FANSHAWE, SIR RICHARD, BART. (1608-1666), Eng- 
lish poet, translator and diplomat whose version of Cambes' Lusiad 
is a major achievement of English verse translation, was born a t  
Ware Park, Hertfordshire, in June 1608. Educated a t  Jesus col- 
lege, Cambridge, in 1635, he was appointed secretary to  the English 
embassy at  Madrid. At the outbreak of the Great Rebellion he 
joined the king. I n  1644 he married Anne Harrison, whose 
Memoir s  contain an admirable account of her husband's career. 
I n  1648 he became treasurer to the navy, and in 1650 was dis- 
patched by Charles I1 to obtain help from Spain. Although this 
was refused, Fanshawe was created a baronet; he rejoined Charles 
in Scotland and was taken prisoner at  the battle of Worcester. 
On Cromwell's death he re-entered the king's service in Paris, 
and after the Restoration was appointed ambassador to Portugal 
and later to Spain. H e  died a t  Madrid on June 26, 1666. 

Fanshawe published a translation of I1 Pastor Fido by Baptista 
Guarini in 1647. A second edition "with divers other poems" 
(1648) included his version of the fourth book of Vergil's Aeneid. 
His Selected Parts of Horace appeared in 1652. The great work 
of his retirement during the Protectorate was his translation of 
the Lusiad of Cambes (1655)  His other works include a version 
of a comedy by Antonio de Mendoza (1654) and a Latin transla- 
tion of John Fletcher's Faithful Shepherdess (1658). Fanshawe's 
version of the Lusiad is a t  once a faithful rendering in the original 

metre and a lively, picturesque English poem. His translation of 
I1 Pastor Fido is equally distinguished. 

His Fourth Book of the Aeneid is in the Spenserian stanza and 
few translations of Vergil have so well conveyed the nobility and 
delicacy of the original. 

BIBLIOGRAPHY.-The Fourth Book o f  Vergil's Aeneid, ed. by A. L. 
Irvine (1929) ; The Lusiad o f  Camoens, ed. by J .  D. M. Ford (1940) ; 
Original Letters of . . . Sir Richard Fanshawe, 2 vol. (1701-24) ; Mem- 
oirs of  Lady Fanshawe, ed. by E .  J. Fanshawe (1907) ; J. W. Mackail, 
"Sir Richard Fanshawe," Studies o f  English Poets (1926). 

(V. DE S. P.) 
FAN-TAN, a Chinese gambling game and also the name of a 

card game. In the gambling game, a square is laid out in the cen- 
tre of a table, its sides being marked I ,  2 ,  3 and 4. The banker 
empties onto the table a double handful of small coins-in China 
"cashn-beans, or similar articles, which he covers with a metal 
bowl. The players bet as to what will be the remainder when the 
pile is divided by four by setting their stakes on the side of the 
square which bears the number each favours. When all have 
staked, the bowl is lifted and the banker, with a small stick, re- 
moves coins (or beans, etc.) from the heap, four a t  a time. When 
the final batch is reached, the number of coins it contains deter- 
mines the winning number; if four coins, the backer of no. 4 wins; 
if three, the backer of no. 3 wins, and so on. The banker deducts 
25% from each winner's stake; then he pays each winner five 
times the amount of his stake thus reduced, which is to say, 2 . 7 5  
to I when the true odds are 3 to I. 

The card game fan-tan, may be played by any number of players 
up to eight. The full pack of 52 cards is dealt out, one card at  a 
time. Thus some hands may contain one more card than others. 
All players ante to a pool; in some games, players dealt fewer 
cards than others are required to ante an extra counter. 

Only one card is played at  a turn. Beginning with eldest hand 
(the player to the left of the dealer), each in turn must play a card 
if able; whenever unable to play, he must pay one counter to the 
no01 r - -  

The first card played must be a seven. The next player may add 
a card next in rank and of the same s u i t i . e . ,  the eight or the 
six-or he may play another seven. Thereafter, each must play a 
card of the same suit and in unbroken sequence with one already 
on the table, or may play a seven. Sequences build up to the king; 
down to the ace. The player who first gets rid of all his cards 
wins the pool, to which each of the others must add one counter 
for each card remaining in his hand. A player who passes when 
able to play must pay three counters to the pool as an additional 
penalty. (R. L. FY.) 

FANTASIA, a name in music for a composition possessing 
little structural form, and having the general style of an improvi- 
sation; also for a combination or medley of familiar airs connected 
together with original passages of more or less brilliance. The 
word, however, was originally applied to more formal composi- 
tions, based on the madrigal, for several instruments. Fantasias 
appear as compositions of a distinctive type in Bach's works, in 
the case of which they frequently serve as preludes to fugues, 
e.g., the "Chromatic Fantasia and Fugue." Brahms used the term 
for some of his shorter piano pieces, and it  was applied on occa- 
sion to much larger and more elaborately organized works, alike 
for the piano and for the orchestra, such as Schubert's "Wan- 
derer" fantasia, Schumann's Op. 17 and Tchaikovski's symphonic 
fantasia Francesca da  Rimini.  The Italian word is still used in 
Tunis, Algeria and Morocco with the meaning of "showing off" 
for an acrobatic exhibition of horsemanship by the Arabs. 

FANTI, MANFRED0 (1806-1865), Italian general, was 
born at  Carpi on Feb. 24, 1806, and educated at  the military col- 
lege of Modena. I n  1831 he was implicated in the revolutionary 
movement organized by Ciro Menotti (see FRANCIS IV, of MO- 
dena), and was condemned to death and hanged in effigy, but 
escaped to France, where he was given an appointment in the 
French corps of engineers. I n  1833 he took part in Mazzini's 
abortive attempt to invade Savoy, and in 1835 he went to Spain 
to serve in Queen Christina's army against the Carlists. There he 
remained for 13 years, rising to a high staff appointment. But 
on the outbreak of the war between Piedmont and Austria in 
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1848 he hurried back to Italy, and although at first his services 
were rejected both by the Piedmontese government and the Lom- 
bard provisional government, he was afterwards given the com- 
mand of a Lombard brigade. I n  the general confusion follmving 
on Charles Albert's defeat on the hlincio and his retreat to Milan. 
where the people rose against the unhappy king, Fanti's courage 
and tact saved the situation. H e  was elected member of the 
Piedmontese chamber in 1849, and on the renewal of the campaign 
he again commanded a Lombard brigade under General Ramorino. 
After the Piedmontese defeat a t  Novara (March 23) peace was 
made, but a rising broke out a t  Genoa, and Fanti with great diffi- 
culty restrained the Lombards from taking part in it. But he was 
suspected as a Mazzinian and a soldier of fortune by the higher 
Piedmontese officers. H e  was court-martialled, and, though ac- 
quitted. he was not employed again until the Crimean expedition 
of 1855. In  the second Austrian War in 1859 Fanti commanded 
the second division, and contributed to the victories of Palestro, 
Magenta and San Martino. After the peace of Villafranca he con- 
verted the army of the Central Italian league (composed of the 
provisional governments of Tuscany, Modena, Parma and Ro- 
magna), into a well-drilled body of 45,000 men. H e  steered a 
clear course between the exaggerated prudence of Baron Ricasoli, 
who wished to recall the troops from the frontier, and the impetu- B Y  C O U R T E S Y  O F  N A T I O N A L  G A L L E R Y  O F  A R T ,  W A S H I N G T O N ,  D . C . ,  C H E S T E R  D A L E  C O L L E C T I O N  

osity of Garibaldi, his second-in-command, who was anxious to STILL LIFE BY HENRI FANTIN-LATOUR 

invade Romagna prematurely, even a t  the risk of Austrian inter- 
vention. Fanti's firmness led to  Garibaldi's resignation. In Jan. were examples of delicate portraiture, others being elusive and 
1860 Fanti became minister of war and marine under Cavour, and imaginative drawings illustrative of the music of Wagner, Berlioz, 
incorporated the league's army in that of Piedmont. In  the mean- Brahms and other composers. He illustrated Adolphe Jullien's 
while Garibaldi had invaded Sicily with his Thousand, and the Wagner (1886) and Berlioz (1888). There are excellent collec- 
king of Sardinia, Victor Emmanuel, decided at  last that he too tions of his lithographic work a t  Dresden, Ger., the British museum 
must intervene; Fanti was given the chief command of a strong and the I,ouvre. H e  died on Aug. 25, 1904. 
Italian force which invaded the papal states, seized Ancona and FARABI, AL- ( M O H A ~ M ~ D  IBN MOHAMMED IBN TARKHAN 
other fortresses, and defeated the papal army at  Castelfidardo, ABU-NASR AL-FARABI; Lat. A L ~ ~ ~ ~ ~ ~ ~ ~ )  (C. 870-9s0), Arabic- 
where the enemy's commander, General Lamoricikre, was cap- writing Moslem philosopher of Turkish origin. was born c. 870 in 
tured. I n  three weeks Fanti had conquered the Marche and Um- Transoxiana (the central Asian province north of the Oxus river). 
bria and taken 28.000 prisoners. When the army entered Neapoli- Having studied first in Khurasan and then in Baghdad. where he 
tan territory the king took the chief command, with Fanti as chief lived for a considerable time, he everltually transferred himself to  
of the staff. After defeating a large Neapolitan force at  Mola and the court of the Shi'ite ruler of Aleppo, Saif al-Daula. H e  died 
organieing the siege operations round Gaeta, Fanti returned to Damascus in 950, 
the war office a t  Turin to Carry out important army reforms. His Al-Farabi's teachers, the Christian Arabic phiIosophers of Bagh- 
attitude in opposing the admission of Garibaldi's 7,000 officers dad, were late descendants of the 6th-century Christianized school 
into the regular army with their own grades made him unpopular, of Alexandria, and his writings show everywhere the influence of 
and led t o  a severe reprimand from Cavour. In  1861 he resigned this blend of Aristotelian and Neoplatonic thought. Most  later 
ofiice and took command of the VII army corps. He died in Arabic philosophers depend on his achievement. H e  believed in 
Florence on April 5, 1865. (L.V.; *.) the essential identity of Plato's and Aristotle's views, following 

FANTI, a Ghanaian people living on the Cape Coast-Elmina- Plato in politics and Aristotle in logic and physics; his metaphysics 
Secondi littoral and hinterland, and speaking a language closely combine Aristotelian and Neoplatonic thought. His  renowned 
related to Ashanti ( q . ~ . ) .  They have an organization similar to commentaries on the Aristotelian treatises are lost; and his Para- 
that of the Xshanti, and though less warlike in temperament, prob- phrase of Plato's Laws is written in support of special political 
ably derive from the same stock. theories of his own and is not meant to give an accurate account 

FBNTIN-LATOUR, IGNACE HENRI JOSEPH of the work in all its detail. We have, however, three comprehen- 
THEODORE (1836-1904), French artist noted for his paint- sive works on the whole of his philosophy. The earliest comprises 
ings of flowers, still life and portraits, was born at  Grenoble on three books, book i being a discourse on the attainment of happi- 
Jan. 14, 1836. He studied first with his father, a pastel painter, ness, book ii being a survey of Plato's philosophy and book iii 
and then a t  the d r a ~ ~ i n g  school of Lecoq de Boisbaudran. He was dealing with Aristotle. The other two are the Views of the  Citizens 
the friend of Ingres, Delacroix, Corot, Courbet and others. He of the Perfect State, which is perhaps the most accomplished of 
exhibited in the Salon of 1861 and many of his more important his works, and the Book of tlze Government of the  State .  The 
canvases appeared on its ~ ~ a l l s  in later years, though 1863 found Aphorisms of the Statesman is a short work intermediate between 
him with Harpignies, Manet, Legros and Whistler in the Salon the Views and the Book o f  the Government. Whereas these books 
des RefusCs. His style remained independent and academic, how- remained unknown to the Latin schoolmen, al-Farabi's D e  divi- 
ever. His portrait groups, arranged somemhat after the manner sione scientiarz~m, a survey of the entire body of philosophical 
of the Dutch masters. are as interesting for their subjects as knowledge, including specific Islamic sciences, was translated by 
they are from the artistic point of view. "Hommage & Delacroix" Gerard of Cremona and extensively used by Dominicus Gundisalvi 
showed portrdits of LIThistler and Legros. Baudelaire, Champfleury in his De divisio~ze philosophiae. There were also medieval Latin 
and himself; "Un Atelier & Batignolles" gave portraits of Monet, versions of his treatise De intellectu and of some of his writings on 
Manet, Zola and Renoir, and is now in the Luxembourg; "Un Coin music. 
de table" presented Verlaine, Rimbaud, Camille PCladan and The Book of Gems, formerly attributed to al-Farabi, is by  
others; and "Autour du Piano" contained portraits of Chabrier. Avicenna. For an account of al-Farabi's thought, see ARABIC 
D'Indy and other musicians. His paintings of flowers are perfect PHILOSOPHY. 
examples of the art.  In  his later years he devoted much attention For the writings on Plato see Plato arabz~s, vol. ii, ed. by F. Ro- 
to lithography. After "L'Anniversaire" in honour of Berlioz in senthal and R. Walzer (1943)~  and iii, ed. by F. Gabrieli (1952) ; 
the Salon of 1876, he regularly exhibited lithographs, some of which for the Views of the Citizens, the text ed. by F .  Dieterici (1895) 
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and the Fr. trans. by R. P.  Janssen et  al., Zde'es des habitants de 
la cite' vertueuse (1949); for the Book o f  the Government,  the 
Ger. trans. by F.  Dieterici, Die Staatsleitu~zg v o n  Alfarabi, ed. by 
P. Bronnle (1904) ; for the Aphorisms, the Eng. trans. by D. M. 
Dunlop in Iraq,  xiv (1952) ; for the D e  divisione scientiarum, the 
text ed. with Lat. and Sp. trans. by A. Gonzalez Palencia, 2 parts 
(193 2) ; for the D e  intellectu, the text ed. by E.  Gilson in Archives 
d'histoire doctrinale et litte'raire d u  m o y e n  dge, iv (1930) ; for the 
musical writings, H.  G. Farmer, Al-Farabi's Arabic-Latin E7r7ritings 
o n  iMusic (1934) ; for other works, F. Dieterici, Alfarabi's philo- 
sophische Abhandlungen, Ger. trans. (1892), and D. M. Dunlop, 
articles in Islamic Quarterly (1955 ff .) . 

See I .  Madkour, La Place d'Al-Farabi duns l'kcole philosophique 
nzussulmane (1934) ; R. Hammond, The Philosophy o f  Alfarabi and its 
Influence on Mediezal Thought (1947) ; also R. d'Erlanger, La Musique 
arabe, vol. i and ii (1930). (R. R. WR.) 

FARAD. A unit of electric capacity, named for Michael 
Faraday (q.v.). The capacity of a conductor or condenser is one 
farad when a quantity of electricity, equal to one coulomb in- 
creases its potential by one volt. See CAPACITOR; ELECTRICITY: 
Condensers: Capacitance; PHYSICAL UNITS. 

FARADAY, MICHAEL ( I  79 I-1867), English physicist, 
chemist and physical-chemist or, as he himself would have said. 
natural philosopher, was the discoverer of electromagnetic induc- 
tion, of the laws of electrolysis and of fundamental relations 
between light and magnetism, as well as being the originator of 
the conceptions that underlie the modern theory of the electro- 
magnetic field. Faraday was born on Sept. 22, 1791, a t  Newing- 
ton, Surrey, nhich later became part of the borough of Southn-ark 
in south London, but was then in the country. His father was a 
blacksmith who had migrated from Yorkshire. The family having 
moved to north London Michael, a t  the age of 14, was apprenticed 
to a bookseller and bookbinder, in whose shop he read with keen 
interest books on science which came into his hands. Having 
heard Humphrey Davy lecture at  the Royal institution and con- 
ceived an eager desire to "enter into the service of science," to use 
his o ~ , n  words, he applied to Davy for employment, sending him, 
as evidence of his interest, the notes which he had made of the 
lectures. As a result he was, a t  the age of 21, appointed assistant 
to  Davy, to help with both lecture experiments and research. He 
accompanied Davy on a tour in Europe, where he had many menial 
duties to perform, but also saw much of active scientific research 
and. in general, expanded his view. As J. H. Gladstone, who knew 
him well, wrote, "His University was Europe; his professors the 
master whom he served, and those illustrious men to whom the 
renown of Davy introduced the travellers." 

His first published paper, which appeared in 1816, was of no 
importance. In 1820 he was devoting much attention to steel, the 
~ r e ~ a r a t i o n  of a rustless steel being one of his objects, and this 
mork continued for some years, but beyond the finding that small 
quantities of added metals had a pronounced effect on the prop- 
erties, no result of importance was obtained. In  1820 Faraday 
discovered two unknown chlorides of carbon and a new compound 
of carbon, iodine and hydrogen. I t  was in this year that the Danish 
physicist, H. C. Oersted, announced his discovery that a wire con- 
veying an electric current deflected a pivoted magnetic needle 
to which it ran parallel, a discovery which aroused great interest 
but was imperfectly understood. Faraday grasped that the force 
w-as a circular one round the wire and on this basis made in 1821 the 
first of his great electrical discoveries, that of electromagnetic ro- 
tation. A rigid mire, so mounted that it could turn about the point 
of suspension, hung with its lower end in a pool of mercury. .\ 
vertical magnet a a s  fixed with one pole beneath the point of sus- 
pension. When a current mas passed through the wire it rotated 
rapidly. This discovery brought Faraday widespread fame, but 
also some trouble with \V. H. Wollaston (q . v . ) .  who had been 
unsuccessfully attempting something similar. In  the same year 
Faraday married Sarah Barnard. The union was a happy one, but 
childless. 

I n  1823 Faraday liquefied chlorine, ahich aroused the jealousy 
of Davy, who considered that he had initiated the work and Tvas 
entitled to the credit. I n  consequence he opposed Faraday's elec- 

tion to the Royal society, which nevertheless took place in 1824. 
The next year Faraday made a chemical discovery of the first im- 
portance by isolating benzene or, as he termed it. bicarburet of 
hydrogen, from a liquid obtained in the production of oil gas. 
About the same time he was concerned mith a research. to become 
prolonged, on optical glass, to which he devoted much labour with- 
out great immediate result. The "heavy glass" which was one of 
the products played. however, an essential part in his great dis- 
covery of the rotation of the plane of polarization of light in a 
magnetic field. I t  was in 1825 that Faraday's position at  the 
Royal institution was improved by his promotion to the post of 
director of the laboratory. The next year he began to give formal 
lectures for the members of the institution on Friday evenings, 
mhich have continued, as Friday evening discourses. ever since. 
He also initiated the Christmas lectures for young people, known 
formally as Christmas Courses of Lectures Adapted to a Juvenile 
Auditory, of which he himself gave 19 courses. As an inspiring 
lecturer and as a deviser of effective lecture experiments Faraday 
kyas supreme and there are many contemporary accounts of the 
interest and enthusiasm which his discourses aroused. 

The second period of Faraday's researches may be said to have 
begun in 1831. His mind ~vas  governed by the conviction that the 
various forces of nature with which physics, always termed by him 
natural philosophy, mas concerned were intimately interconnected. 
The electric current produced magnetic force, and the magnet 
acted. as he had shomn, on the electric current. He was sure that 
it should be possible to make magnetism produce electricity: in 
fact as early as 1822 his note book contains the words "Convert 
magnetism into electricity." From time to time he had tried to 
produce currents by stationary dispositions of magnets with re- 
spect to wires or coils of wire, without success. In ten days in 
1831 he carried out a series of experiments convincingly demon- 
strating the discovery of electromagnetic induction. experiments 
of such importance that in 1931 the centenary was celebrated at  
a conference, to which came delegates from all parts of the world, 
organized by the Institution of Electrical Engineers in London. 
The most famous experiment was that of the induction ring, a ring 
of soft iron on which were two different windings of insulated 
\\ire, one of ahich mas connected to a simple galvanometer. When 
the two ends of the other winding were permanently connected to 
a battery there was no effect, but when the circuit was made or 
broken the galvanometer indicated a current. A similar effect was 
obtained with an iron cylinder with a helix wound on it. When, by 
means of magnets, the magnetic flux in the cylinder was changed, 
there mas a momentary current in the helix. A variation of this 
experiment was to introduce a magnet into a helix, or to with- 
draw it. In general, what Faraday showed was that change of 
magnetic flux through a circuit produced a current in the circuit. 

He also rotated a copper disk between the poles of a large 
electromagnet and showed that a current could be obtained from 
contacts with the axis and mith the edge of the disk-the first 
dynamo. He soon followed these experiments with others demon- 
strating the inductive effect of a current circuit on another circuit, 
without the presence of iron. In discussing these fundamental dis- 
coveries Faraday employed the conception of magnetic lines of 
force to make his ideas clear, for he was no mathematician. Some- 
what later, in the course of his researches on static electricity, he 
developed the analogous conception of lines of electric force, 
whose course and concentration expressed the various effects. I t  
is in acknowledgment of his fundamental discoveries concerning 
the functions of dielectrics that the unit of capacity is named the 
farad (microfarad In more general use). In  this mork he dis- 
cobered the significance of what he termed "specific inductive 
capacity," later called dielectric constant. 

Faraday's conceptions of electric and magnetic force and their 
interrelations, expressed in terms of his lines of force, were funda- 
mental. I t  was from them that James Clerk Maxwell (9.v.) de- 
veloped his equations, which lie a t  the base of all modern theories 
of electromagnetic phenomena. 

I t  mas shortly after his nork on electromagnetic induction that 
Faraday, once more in search of unity, showed that the five kinds 
of electricity then distinguished-frictional, galvanic, voltaic, 
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magnetic.(induced current) and thermal-were fundamentally the 
same. "Electricity, nhatever may be its source is identical in its 
nature." In  the same period of his researches he arrived at the 
basic laws of electrolysis which bear his name. and introduced 
the terms that are universally used, "anode," "cathode," "anion," 
"cation" and "electrode." 

After this succession of epoch-making discoveries ensued a 
period of exhaustion, reminiscent of Sir Isaac Newton's nervous 
breakdown. from which Faraday gradually recovered. The third 
and last period of his researches began about 1844 and includes as 
the main discovery that of the rotation of the plane of polarization 
of light in a magnetic field, in which his heavy glass played an 
essential part. This, again, was the outcome of a fixed idea that 
light and magnetism must be in some way connected. In 1850 he 
tried to establish experimentally a relation between gravity and 
electricity, concluding his paper with "Here end my trials for the 
present. The results are negative; they do not shake my strong 
feeling of the existence of a relation between gravity and electric- 
ity, though they give no proof that it exists." 

In 18 j8 he retired to live in a comfortable house near Hampton 
Court, Surrey, provided by Queen Victoria. At that time he still 
retained a lively interest in science, but his health and his powers 
gradually waned and there he died peacefully on Aug. 25, 1867. 

Faraday n a s  possibly the greatest experimental genius the world 
has known. "He smells the truth," said the German professor 
F itr. Kohlrausch, speaking to John Tyndall. Something inces- 
santly prompted him that certain fundamental relations were nait- 
ing to be found and he was not dismayed by dozens of fruitless 
experiments from persisting until basic discoveries, of the type 
described here, were finally established. In theoretical physics he 
provided the fundamental conception, expressed by his lines of 
force, that the medium was the seat of electromagnetic action, 
which at  the hands of Clerk Maxwell led to the conception of 
electromagnetic waves. To all his other gifts he added that of be- 
ing able to express his experimental results and his thoughts con- 
cerning them in clear and simple language. 

His published works were Clzemical i\fanipz~lation (1827) ; E X-  
perimental Researches in Electricity (1839-5 j )  ; Experime~ztal 
Researches in Chemistry and Physics (1859) ; A Course of Six Lec- 
tzcres on  the Clzemical History of a Candle, ed. by tli. Crookes 
(1861); O n  the  Various Forces i n  Nature, ed. by W. Crookes 
(1873). His Diary, edited by T .  Martin, was published in 8 
vol. (1932-36). 

See also ELECTRICITY: Direct-Current Circuits: Batteries: Fara- 
day's Law of Electrolysis; ELECTBOXAGNETIC WAVES: Origin o f  
Electric W a v e  Corzcept. 

BIBLIOGRAPHY.-J. Tyndall, Faraday as a Discoverer (2nd ed., 1870) ; 
Bence Jones, The Life axd Letters o f  Faraday, z vol. (1870) ; J .  
H. Gladstone, ~bfichael Faraday (1873) ; S. P. Thompson, 211ichael 
Faraday; His Lije and Work (1898) ; J .  A. Crowther, The Life and Dis- 
coveries of  Michael Faraday (1918) ; R. A.  Hadfield, Faraday and His 
JIetallurgical Researches (1931) ; S .  Martin, Michael Faraday: Phi!os- 
opher and Christian (1867) ; W. Ostwald, Grosse Mdnlzer (1909) ; LV. A. 
Tilden, Famous Chemists (1921) ; R. Appley,ard, A Tribute to Michael 
Faraday (1931) ; T. Martin, Faraday (1934). (E. N. DA C. A.) 

FARADAY'S LAW: see ELECTRICITY: Faraday's Law of 
Electrolyszs. 

FARAH, a town of Afghanistan, on the river that bears its 
name on the main road betu-een Herat and Kandahar, 160 mi. S. 
of Herat and 225 mi. W. of Kandahar. I t  commands the ap- 
proaches to India and Seistan from Herat. The town (2,460 i t .  
above sea level) is a square walled enclosure in the middle of the 
plain. Because of its unhealthiness it is only occupied by the 
Afghan regiment quartered there. I t  is probably the Phra men- 
tioned by Isidore of Charax in the 1st century A.D. 

FARAH, a river of Afghanistan. I t  rises in the southern 
slopes of Siah-Koh, mhich forms the southern wall of the valley 
of Herat, and after a southvest course of about 2 0 0  mi. falls into 
the Seistan Hamun. At the tonn of Farah it is I jo yd. wide in the 
dry season with z f t  of ~ ~ a t e r  and a clear, swift stream. I t  is 
liable to floods, when it becomes impassable for weeks. The lower 
valley of the Farah Rud is fertile and %ell cultivated. 

FARAZDAQ, AL- (AL-FERAZDAQ; originally HAMMAM) (c .  

641-6. 728), Arab poet, famous chiefly for his satires, was born a t  
Basra. and at  the age of r j  was already known as a poet. H e  
devoted his talent to attacks on the tribes of bani Kahshal and bani 
Fuqaim. When Ziyad. a member of the latter tribe, became gov- 
ernor of Basra, the poet fled, first to Kufa, and then to Medina. 
H e  remained there about ten years, writing political satires on the 
Bedouin tribes, but taking no other part in political life. H e  lived 
a prodigal life, and his amorous verses (in which, as in his life, he 
indulged in unbridled licence) led to his expulsion by the caliph 
Marwan I. On the death of Ziyad he returned to Basra, where he 
secured the favour of Ziyad's successor, 'Obaidallah ibn Ziyad. 
Much of his verse during this period is concerned with his dispute 
with his wife, his cousin Nawar, whom he married against her will. 
Another subject which occasioned a long series of verses was his 
feud with his rival Jarir ( 9 .v . )  and his tribe the bani Kulaib. Al- 
Farazdaq was prevented by fear from taking an important part in 
political life. He seems, however, to have been attached to the 
house of 'Ali. During the reign of Muawiya I he entirely avoided 
politics, but later gave his allegiance to Abdallah ibn Zobair. H e  
died a t  Basra about 728. 

B I B L I O G R A P H Y . - E ~ ~ ~ ~ O ~ S  of collected works: by Mohammed Jamal 
and Bashir Yamut (1934) ; by R. Boucher (in part), with French trans. 
(1870-187s) ; by J .  Hell (the remainder, 1900). For the poems against 
Jarir see A. A. Bevan (ed.), The Naka'id of Jarir and al-Fara:daq 
(1905-1909). See also J. Hell, Das Leben des Farazdak nach seinen 
Gedtchten (1903) ; and in Kitab al-AghQni of Abu al-Fnraj ; and in I b n  
Khallikan's biographical dictionary (French trans. by M'G. de Slane, 
1842-1871). 

FAR EAST is a regional term commonly used to cover east 
and southeast Asia. East Asia refers primarily to  China, Korea, 
Formosa and Japan; it usually includes Mongolia as well and on 
occasion the Pacific littoral of the L.S S.R. Southeast Asia, 
sometimes called farther India (Chinese : Nan-yang ; Japanese : 
Nan-yo), refers to the region between India and China, including 
Burma, Thailand, Laos, Cambodia, Vietnam, Malaya, Singapore, 
Indonesia, British Borneo, Portuguese Timor and the Philippines. 
Although at times India, Pakistan and adjacent territories have 
been subsumed within the far east concept, they are correctly ex- 
cluded from it and belong more appropriately within the area 
known as south Asia (India, Pakistan, Ceylon. Nepal, Bhutan, Af- 
ghanistan). In  its most restricted sense, the term far east often 
is equated with east Asia alone. 

Historically, the far east described those portions of the Eur- 
asian land mass and archipelagoes farthest from and of greatest 
interest to the maritime powers of western Europe. I t  was one 
of a trichotomy of regional expressions of which the other two 
were the middle east (south Asia plus Iran and on occasion por- 
tions of Soviet central Asia) and the near east (the Levant and 
northern Africa). The orient is a term popularly connoting all 
countries of the east (including middle and near East) or of Asia 
generally. 

From the standpoint of North Americans, far east is a cultural 
and geographical archaism since the term may in fact be regarded 
as the American farther west and potentially may become the 
farther north as air communications over the arctic region con- 
tinue to be expanded. See also SOUTHEAST ASIA; and countries 
referred to above. (N. S. G.) 

FAR EAST: RELATIONS WITH THE WEST. The 
term "far east," as used in this article, applies to Japan, China, 
eastern Siberia and adjacent portions of eastern Asia. Not until 
the 16th century, x i th  the opening of the sea routes to India and 
the far east, did Europeans begin to change the face of Asia. 
When the Portuguese admiral Vasco da Gama rounded southern 
Africa and sailed, in 1497-98, to Calicut on the southwestern 
coast of India, a war to the death began between the Portuguese 
and the Arabs for control of the Indian ocean and the trade of 
the Indies. The Arab hold was broken in 1511 with the Portu- 
guese capture of Malacca, entrepBt of trade by sea between the 
middle and far east. On arriving there the Portuguese came into 
direct touch with the peoples, cultures, riches and power of the 
extreme eastern world. 

E a r l y  E u r o p e a n  Relations.-The handful of Portuguese 
who invaded the far east in the 16th century owed their success 
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to their superior arms and ships, their crusading determination, 
their wisdom in limiting their objectives to relatively isolated 
places and the haughty confidence of the Chinese court in its 
ability to deal with the alien intruders a t  its own convenience. 
Despite wars between the invading Europeans and China's vassals 
in Malaysia, relations between Portugal and China might possibly 
have been established in a mutually satisfactory manner had it 
not been for the outrages and piratical activities of the Portuguese 
along the coast of southern China. 

The first Portuguese ambassador, Tom6 Pires, who arrived in 
southern China in Aug. I 517, was not permitted to reach Peking 
until approximately three years later. Moreover, when the letter 
from the king of Portugal was opened its tone was judged to he 
lacking in respect. The Portuguese embassy was rejected and 
Pires was ordered back to Canton where he v7as imprisoned. Al- 
though diplomatic relations were not permitted, trade relations 
were continued illegally after I 521 a t  the wish of mercantile ele- 
ments of both peoples and with the purchased connivance of the 
Chinese official hierarchy. By I 557 the Portuguese had estab- 
lished a settlement at  Macao by consent of local officials. 'Ground 
rent, symbol of sovereignty, was paid to China until 1849. Only in 
1887 did China by treaty confirm Portugal's right of government 
with perpetual occupation-while Portugal agreed never to alienate 
the territory and its dependencies without China's consent. 

The conquest of Malacca was follo~ved during the autumn of 
I 511 by the dispatch of a Portuguese expedition to the Moluccas 
and other islands of the Malay archipelago. Some of the leaders, 
shipwrecked on the return voyage, are said to have landed on 
Mindanao. Not to Portugal, however, but to Spain fell the omner- 
ship for more than three centuries of the archipelago named, in 
I j61, in honour of Philip 11. I n  I j z ~ ,  about nine years after 
these initial landings, Ferdinand Magellan arrived in these islands 
after a voyage across the Pacific ocean. In  so doing he opened 
to the country of his adoption the western route to the far east, 
via the Atlantic and Pacific oceans, and thenceforward the Spanish 
used Mexico as a base for conquest, trade and religious propaganda 
in the east. Manila was captured by Miguel L6pez de Legazpi in 
I 571; and shortly became capital of the colony. 

The Portuguese and Spanish were amazed by the numbers and 
wealth of the Chinese people, their philosophical pacifism and 
military and naval ineptitude. In  I 598, 18 years after the union 
of the crowns of Spain and Portugal, the Spanish obtained permis- 
sion to trade at  Canton. But Portuguese opposition, in conjunction 
with the preference of the Chinese for trade a t  Manila where they 
could more easily obtain goods from Spain and Mexico, prevented 
relations of the two peoples on the mainland from developing to 
any considerable extent along either religious or economic lines. 
Thus Manila became the clearinghouse for Sino-Spanish trade as 
Canton had become for Sino-Portuguese. The Chinese in the 
Philippines increased in numbers and wealth; they, rather than 
the Spanish, profited from the trade with 1,lexico. 

From 1432 to I 549 Japan was officially in vassalage to China. 
Meanwhile, in about I 542, shipwrecked Portuguese reached a tiny 
island off the southern extremity of Kyushu. In  this manner were 
opened Portuguese-Japanese relations which lasted 98 years. For 
t ~ v o  generations no other Europeans appeared in Japan. With the 
arrival of the Spaniards, however, toward the end of the 16th 
century, European relations with Japan-as well as with China- 
became increasingly complicated. This was a result of national 
and religious rivalries, carried on between the westerners and the 
Asians and between the ~vesterners themselves. 

As early as 1577, within a generation after the breaking of 
Japan's vassalage, Toyotomi Hideyoshi was planning the unifica- 
tion of China and Korea with Japan. Before long he was envisag- 
ing annexation of Formosa, the Philippines and India as well. On 
July 25; I 591, he warned the Portuguese viceroy a t  Goa of his in- 
tention to invade India as soon as his "heavenly mission of con- 
quering China" had been completed. On Sept. 15 following he 
sent a letter to the Spanish governor of the Philippines making 
similar threats. During the following two years and in I 597-98 
two great campaigns were fought in Korea and its waters to force 
that kingdom to serve as a roadway to China. This effort was 

defeated when China came to the aid of its Korean vassal. 
Out of Hideyoshi's expressed intentions with respect to the 

Philippines arose the opportunity for Spanish priests to poach upon 
the Jesuit-Portuguese preserve of Japan. Through Macao, and 
under the aegis of Portugal, the Jesuits had entered both China 
and Japan during the latter half of the 16th century. By intelli- 
gently directed zeal. subtle diplomacy and scholarship they made 
their conquests in both countries, hut approximately a generation 
earlier in Japan than in China. Although anti-Christian decrees 
had been issued in Japan during I 565, I 568 and I 587, there 
were in Japan by I jg j ,  an estimated 300,ooo converts and 137 
Jesuits. In I 593 Governor de Marinas sent an embassy with a 
reply to Hideyoshi's demand of I 591 that he should travel to 
Kyushu "to make submission to us." Circumventing a bull of 
Gregory XI11 and a Spanish-Portuguese agreement, four Fran- 
ciscans now entered upon rival religious propaganda. The 
Franciscan-Jesuit, Spanish-Portuguese quarrels which ensued 
strengthened the position of the enemies of the groups concerned, 
native and alien, especially that of the Protestant Dutch. The 
Dutch, arriving in Japan in 1600, hated the Catholic Portuguese 
and Spanish, against whose rule they were rebelling in Europe. 
b'eakened by Hideyoshi's continental wars and fearful of attempts 
by Spain to conquer the country, Japan attempted the extirpation 
of Christianity and, around 1640, closed its doors to Europeans 
(with the exception of a handful of Dutch) for the next three 
centuries and more. 

Even before this Japanese-European drama had reached its cli- 
max, other aspects of the far eastern problem, religious and secular, 
were developing in China. During the period c. 163 j-1742 there 
occurred a cultural-political-religious struggle, generally referred 
to as the rites controversy, between the Jesuits and their Catholic 
critics and rivals, chiefly the Dominicans and Franciscans. This 
centred in the relative values of Chinese and European-Christian 
culture and the spiritual authority of Manchu emperors and Roman 
popes. Although no approximate parallel to this problem occurred 
in Japan, the results in both countries were the same: Christianity 
and western influence suffered a serious setback. 

Contemporaneously with this essentially spiritual and intellec- 
tual struggle between China and the west, other difficulties more 
material in nature were occurring. The Dutch, who had con- 
tributed to the collapse of Portuguese influence in Japan, them- 
selves suffered in China at  the hands of the Portuguese. Attempts 
of the Dutch East India company to trade a t  Canton in 1604, 1607 
and 16j3 were blocked from Xlacao; the Dutch attack on that 
Portuguese stronghold in 1622 was disastrously repulsed; the 
con~pany's missions to Peking of 1655, 1665 and 1795 effected 
little of value. Consequent upon their repulse from Macao, the 
Dutch established themselves (1624) on the primitive island of 
Formosa whence they were expelled (1662) by Koxinga (Cheng 
Ch'eng-kung), an adherent of the recently conquered Ming dy- 
nasty. Against Koxinga the Hollanders aided the Manchu (Ch'ing) 
K'ang Hsi emperor (1662-1722), in return for which they were 
rewarded by having their country listed among the vassals of 
Peking and by little else. 

The western Europeans of the 16th and following centuries ap- 
proached the far east from the west and south by way of the sea. 
The Russians approached overland from the west and north. 
Russia was the first European power to fight-and lose-a war 
with the Manchu empire and the first to enter into treaty relations 
with it. In two generations, approximately I j81-1639, the Mus- 
covites pushed across northern Asia, thereby becoming an impor- 
tant factor in the far east. The northern frontiers of the Manchu- 
Chinese empire not being precisely defined, hostilities were caused 
by the encroachments and aggressions of the Russians in the Amur 
river valley. The treaty of Serchinsk was negotiated in 1689. 
Russia withdrew from its outposts behind the Argun river and the 
watershed of the Amur. Transfrontier trade was arranged, and 
extraterritoriality in part was to be administered by both parties. 
The form, as well as the content, of the treaty implied equality 
of the contracting states. Except for provisions in art. v of the 
Kyakhta treaty of 1727, relations between Russia and China re- 
mained essentially unchanged from 1689 to 1858-60-although 
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during the years 1789-91 plans were formulated for the seizure of 
the Amur valley and possibly Japan as a means of aiding Kam- 
chatka and developing the fur trade. But by the Nerchinsk treaty 
the Russians were cut off from convenient entrance to the Pacific 
and from easy access to the marts of eastern Asia. This made i t  
extremely difficult for Russia to establish permanent settlements 
in its easternmost provinces and to participate readily in the trade 
and conquest of the far east until after the middle of the 19th 
century. 

T h e  1 9 t h  Century.--Although the Portuguese were the first 
Europeans in modern times to have relations with China and 
Japan, it  was not they but the English and the Americans who, 
mainly in the 19th century, opened those states respectively to 
world intercourse. During the middle and later years of this period 
the far eastern problem became increasingly acute, largely as a 
result of political and military weaknesses and confusion which 
prevailed in eastern Asia and of the effects upon western Europe, 
particularly Great Britain, and later upon the United States, of 
the Industrial Revolution. Britain's need for raw materials a t  
home and markets for manufactured goods and investments abroad 
induced that country to take the lead in "opening" China. This 
was accomplished ultimately by war, in and after 1839, consequent 
upon more than two centuries of peaceful relations. 

From 1635 various diplomatic attempts were made by England 
to establish intercourse with China on a basis of equality between 
nations with prevention or removal of irritating exactions upon 
westerners and extreme limitations upon their trading and religious 
activities. The mandates from the Ch'ien Lung emperor (1736- 
96) to King George 111, in connection with the embassy of Earl 
Macartney, 1793, indicate the conflicting aims and viewpoints of 
the governments concerned a t  that time and later. The English 
ruler was commended for his "respectful humility" in sending a 
"memorial and tribute." The request that an English envoy be 
permitted to reside in Peking was refused, it  being disclosed that 
China itself had no desire to be represented abroad. "Swaying 
the wide world, I have but one aim in view, namely to maintain a 
perfect governance . . . Our dynasty's majestic virtue has pene- 
trated into every country under Heaven and Kings of all nations 
have offered their costly tribute by land and sea. As your Am- 
bassador can see for himself, we possess all things. I set no value 
on objects strange or ingenious, and have no use for your country's 
manufactures." China's goods, however, "are absolute necessities 
to European nations"; therefore, "as a signal mark of favour" 
trade might be carried on a t  Canton-but not, as the English had 
asked, a t  ''Xingpo, Chusan, Tientsin and other places . . . ," in- 
cluding storage of goods at  Peking. As to the propagation of 
Christianity: "The distinction between Chinese and barbarian is 
most strict, and your Ambassador's request that barbarians shall 
be given full liberty to disseminate their religion is utterly un- 
reasonable." Arrogant in tone as the Ch'ien Lung mandates might 
appear, they no more than manifested the indisputably unique 
position of the ruler of the Manchu empire and of that vast area's 
civilization and self-sufficiency. 

Another aspect is worthy of note: throughout the documents is 
indicated the emperor's complete. if intuitive, con~prehension of 
the principle of western international law embodied in the most- 
favoured-nation clause. For example, "Consider, moreover, that 
England is not the only barbarian land which wishes to establish 
relations with our civilization and trade with our Empire: suppos- 
ing that other nations were all to imitate your evil example and 
beseech me to present them each and all with a site for trading 
purposes, how could I possibly comply?" 

Having dispatched to China an envoy whose conveyances inland 
bore flags marked "Ambassador bearing tribute from the country 
of England," and who presented gifts ("tribute") to the imperial 
court even though he did not perform the kowtow. Britain was 
now definitely rated a vassal kingdom. Lord Macartney, however, 
equally well informed of his own country's strength and of China's 
weakness in defense forces, was fearful that war would not only 
upset for an indefinite time the trade in tea and woolens but would 
also bring Russia into the fray. He therefore concluded that peace- 
ful relations with China were best. For almost half a century 

longer, despite increasing friction over impositions and limitations 
upon its trade, England maintained peace with the Manchus and 
their subjects-as, in general, did the United States from the be- 
ginning of its intercourse with them in 1784 to the dissolution of 
the empire in 1911-12. 

During 1839-42 and 1856-60 London took the lead in challenging 
Manchu-Chinese pretensions to "sway the ten thousand kingdoms," 
and in insisting upon recognition by Peking of the western state- 
equality concept. Notwithstanding, London came increasingly to  
fear collapse of the Manchu empire with inevitable wide-scale 
confusion and tended fundamentally, almost as definitely as did 
Washington, to aid the Manchus to maintain their dynasty. 

To  the previously indicated causes for friction lying back of 
the first (1839-42) and second (1856-60) Anglo-Chinese wars- 
in the latter of which France participated-the opium trade must 
be added. From the 10th century a t  least the Chinese were ac- 
quainted with the medicinal value of opium poppy seeds; from the 
15th century opium itself was manufactured in China. Foreign, 
in contrast to native, opium was imported into China first by the 
Portuguese, later by other westerners including English and Ameri- 
cans. Until April 2 2 ,  1834. the English East India company held 
a monopoly on English trade with China. Following a precedent 
established by the Mogul rulers of India, the company began 
farming out opium in Bengal in 1773, in which year the drug was 
first imported from Calcutta into Canton. Seven years later the 
company assumed a monopoly of the Anglo-Chinese trade in the 
commodity. Determination of the west to have Chinese teas and 
other products; light demand by the Chinese for western prod- 
ucts including English woolens; unwillingness of westerners to  
drain their lands of and load their ships with silver bullion and 
specie to pay for Chinese goods; the high value of opium in small 
bulk and its popularity for purposes of smoking; these explain 
the phenomenal growth of the opium trade despite the issuance of 
Manchu imperial antiopium edicts from 1729 on, edicts which 
were ordinarily disregarded by native officials and nonofficials and 
aliens alike. Important, however, as was opium in contributing 
to the outbreak of hostilities in 1839, the war itself, as with that of 
1856-60, was basically one between two worlds and two differing 
conceptions of international relations. 

The treaty of Kanking, signed Aug. 29, 1842, between China 
and Britain opened IOO years of relations between the west and 
the extreme east based on written agreements. This was followed 
within a few years by treaties and other types of agreement be- 
tween China and the United States, France, the kingdom of Norway 
and Sweden, the German confederation, Russia, Japan and other 
states. Among the developments of outstanding importance from 
the wars, ensuing negotiations and the treaties and agreements 
were: ( I )  the cession of Hong Kong to Great Britain; (2) the 
opening first of Canton, Amoy, Foochow, Ningpo and Shanghai, 
and after 1860 of other coastal and interior cities, as  treaty ports 
for residence and trade; (3) the right of foreign nations to appoint 
consuls at  treaty ports; (4)  uniform tariffs of about 5% on most 
imports and exports; (5) equality of foreign with native officials 
of corresponding ranks; (6) most-favoured-nation treatment 
(9.v.); (7 )  extraterritoriality; (8) toleration of both Roman 
Catholic and Protestant forms of Christianity; (9) legalization, 
by the provincial and the imperial governments of China, of the 
opium trade both before and by the treaties of 1858; (10) the 
residence in Peking after 1860 of foreign envoys; (11) the right 
of aliens to travel with passports-but not to reside-and of mis- 
sionaries to hold property, reside and carry on their activities in  
the interior, i.e., outside of treaty ports, after 1860; (12) the 
formation of the imperial maritime customs service under western 
(predominantly British) administration; (13) the legalization of 
study of the Chinese language by foreigners. 

Advance of British power northward in eastern Asia contributed 
immediately to a renewal of Russian pressure southward. Anglo- 
Russian rivalry in the far east was but a projection of that in  
Europe, the near east and the middle east. If the British were 
to control the deltas-and possibly more-of the chief rivers of 
China proper why should they not advance t o  the Amur? I n  1847 
Tsar Nicholas I appointed Nicholas Muraviev to the office of 
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governor general of eastern Siberia. Three years later hfuraviev 
transferred the Russian naval base from Okhotsk to Petropavlovsk 
on Kamchatka. On an exploratory voyage, by order of Governor 
General Muraviev, G I Nevelskoi, a naval officer. discovered that 
Sakhalin is an island and that therefore the Amur is accessible from 
the south and not alone from the north as the Russians had pre- 
viously supposed. Advancing about 2 0  mi. up the Amur, Nevelskoi 
raised his flag and established, in 18j0, the port of Nikolayevsk. 
I n  18 j3 he claimed Sakhalin. Meanwhile, he pushed south, estab- 
lishing posts on the coast of the mainland practically to the border 
of Korea. Events taking place at  this time in Europe foreshadowed 
the Crimean War and in Jan. 1854 the tsar gave Muraviev com- 
plete freedom of action in eastern Siberia. Fearing attack upon 
Petropavlovsk, the governor general, disregarding Chinese protests, 
immediately established steamers on the Amur to connect with 
Kamchatka. This was the first occasion on which the Amur had 
been traversed by Russians since 1644. 

I n  1854 an Anglo-French fleet twice attacked Petropavlovsk 
and was repulsed with severe losses. These victories strengthened 
Muraviev's hand in his negotiations with Manchu-Chinese officials, 
as did the transfer of the naval base from Petropavlovsk to Siko- 
layevsk and the transport down the Amur of several thousand 
Russian subjects for colonization of the coast. He was not, how- 
ever, able to obtain the signing (May 1858) of the treaty of Xigun 
until after the defeats to China administered by the Anglo-French 
allies (1856-j8), and then only by the double persuasion of having 
on the Amur sufficient force to advance to Peking and of pointing 
to the danger of England's seizure of that river. By this agreement 
Russia's sovereignty over the northern left bank of the Amur nas 
recognized, as was China's over the south bank as far as the Ussuri. 
T h e  territory between the Ussuri and the sea was to be jointly held 
for the time. ru'avigation of the two rivers and the Sungari \vas to 
be limited to vessels of the t a o  empires. In  June 1858, by the 
treaty of Tientsin. mhich contained the most-favoured-nation 
clause, Russia obtained through diplomacy all that England and 
France had won through war. particularly treaty-port rights, in- 
cluding that to trade with China by way of the sea and not as 
hitherto, merely overland by way of Kyakhta. Following the 
Anglo-French march on Peking in the autumn of 1860, Russia by 
additional diplomacy and again without use of arms, obtained on 
Nov. 14 a convention ceding the territory between the Ussuri and 
the sea. This became the maritime province of Siberia. In  the 
preceding July (1860) Muraviev had ordered the occupation of the 
site which was named Vladivostok. To the further annoyance of 
Japan, Russia's far eastern naval base was moved in 1872 to Yladi- 
vostok from Sikolayevsk. 

Not  alone in farthest Asia did Russia consolidate its posit~on 
in 1860. By the Peking convention of Nov. 14 Russia was per- 
mitted to trade and open consulates in Outer Mongolia and Sin- 
kiang a t  Urga (Llan Bator) and Kashgar (Shufu). Continued 
pressure from the north and northwest upon China, Korea and the 
kingdom of Japan followed. Rebellions against Chinese rule in 
Sinkiang in 1864 and 1866 offered opportunity to Russia, in 1871, 
to occupy Ili. Ten years later, as a result of China's readiness and 
ability to fight Russia if necessary, the treaty of St. Petersburg 
was ratified. By this treaty the greater part of the occupied ter- 
ritory, including the most strategic passes, was returned to China 
in exchange for an indemnity and permission for Russia to open 
consulates and trade and for Russians to reside in certain cities of 
Sinkiang and Mongolia. Expansion of Russian trade in the vast 
territories as far as the Great Wall TYas also permitted. 

I n  its relations with France regarding the old Xnnamite empire, 
China was less fortunate. From I 787 a degree of interest in Annam 
was from time to time evinced by France. Between 1843 and 1857 
several expeditions were sent to avenge the deaths of Ronlan 
Catholic missionaries. From 1858 to 1862, France and Spain waged 
war upon Annam which resulted in the cession to France of Saigon, 
three of six Cochin Chinese provinces and the island of Poulo- 
Condore (Pulo-Condor) ; a promise in perpetuity by the Annamite 
emperor to cede territory to no poner other than France; and the 
payment to France and Spain (which had sent a squadron from 
Manila) of an indemnity. I n  1863 France supplanted Siam and 

Annam as protector of Cambodia. Four years later the remainder 
of Cochin China was swallowed to give France control over the 
outlets of the Mekong river. 

France's determination to penetrate the southwestern provinces 
of China by way of the Red river route led to negotiation of the 
Franco-Annamite treaty of Saigon in March 1874. Ignoring the 
vassalage of Annam to China, France recognized the complete 
independence of Annam and promised protection against external 
aggression and internal disorder. China, however, continued to 
assert its suzerainty over Annam, and Franco-Chinese relations 
steadily deteriorated. By the treaty of Hue, Aug. 2 5, 1883, Annam 
was forced to recognize and accept the status of a French protec- 
torate and to agree that all foreign relations, including those with 
China, should be controlled by France; territory was ceded to 
French Cochin China; Tongking was put under the administration 
of French residents; the customs and public works of Annam were 
brought under French control; French military posts were for an 
indefinite period to control the course of the Red river. Hostilities 
between the rival suzerains began in Dec. 1883; after alternating 
with desultory resorts to diplomacy, they ended in April 1885. 
When finally, after an expenditure by France of 344,000,ooo fr., 
the treaty of Tientsin was signed on June 9,  1885, the suzerainty 
of China over Annam was surrendered; the frontier between China 
and Tongking was delimited in favour of France; and trade over 
the frontier. which Peking had previously forbidden, was granted. 

The results of the Franco-Annamite-Chinese imbroglio of 18 j8- 
8 j  served as a lesson to Japan, which was then being reopened to 
international intercourse. During the period of Japan's closure, 
of Russia's overland approach to China and the Pacific and of the 
mestern European-American maritime approach. the Pacific ocean 
routes to Asia had been of minor importance. Transcontinental 
expansion of the United States; sustained American interest in the 
present and future markets of China and the potential markets of 
Japan; application of steam to ocean-going vessels with consequent 
need for coaling stations; rebuffs and insults to American civilians 
and naval officials who had called at  Japanese ports; mistreatment 
of shipwrecked Americans cast up on the shores of the archipelago; 
all these lay back of the Matthew C. Perry expedition of 18j3-54. 

Long before Perry's arrival, a few Japanese modernists had ad- 
vocated the reopening of their country. Russians, Dutch, English, 
French and Americans had also attempted in a variety of ways to 
persuade the Tokugama officials to change their policy on closure. 
Had the Fillmore administration made no attempt, or had it failed, 
Japan would still have been opened. voluntarily or involuntarily, 
within a comparatively short time. The factor of outstanding sig- 
nificance was. accordingly, not the time but the agent. The United 
States desired friendship and trade vrith Japan as it  did with China, 
and it had no more desire to witness the disintegration of the one 
than of the other. Furthermore. the United States, unlike the 
western European powers and Russia, was not considered powerful 
enough to threaten the sovereignty of the independent states of 
eastern Asia. Japanese-American relations in their first half cen- 
tury were characterized by friendliness. 

The Perry treaty of Kanagawa, March 31, 1854, laid the ground- 
work for the superstructure of foreign rights and interests-essen- 
tially paralleling that in China-which limited the sovereignty of 
Japan for two generations and more. The reactions of Japan to the 
nesterners and their treaties were notably different from those of 
China Japan was motivated by no deeper admiration and affection 
for the interests and actions of aliens \Tithin its borders than was 
China, but it set to work in 1868 to construct a powerful govern- 
ment able to meet the requirements of the west without further 
sacrifices of sovereignty. Japan simultaneously safeguarded the 
ages-old spiritual core of its life while at  the same time moderniz- 
ing its institutions and working for revision of the treaties that 
infringed upon its rights as a sovereign nation. At the same time its 
leaders began to outline a national policy of expansion that was 
calculated to make Japan the leading nation of the far east. 

In Japan the year 1871 marked the passing-in la\\- if not in na- 
tional thought-of feudalism. The ministry of education was also 
reorganized and diplomatic missions were dispatched to China and 
the west. The mission of Lord Tomomi Iwakura to the United 
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States and Europe (1871-73) was primarily "to study the institu- 
tions of the civilized nations, adopt those most suited to Japan, 
and gradually reform our government and manners, so as to attain 
the status equal to that of the civilized nations." Little or nothing 
was accomplished by this mission in obtaining the revision of trea- 
ties, but much was gained from the knowledge of conditions in the 
west which its members carried home. Shortly thereafter, Tokyo 
took the step, unprecedented for an eastern Asiatic government, 
of establishing permanent legations in five western countries. This 
move helped to break down the co-operative policy of European 
diplomats in the Japanese capital, as Japan's problems were 
brought directly to the attention of the western governments. 

On Sept. 13, 1871, Japan signed a t  Tientsin a treaty which-since 
the western powers had treaties with the Manchu empire-was, 
from the viewpoint of Tokyo, better than no treaty, but which was 
nevertheless disappointing. Formulated on the assumption of 
equality of the contracting parties, it was no more satisfactory to  
China, longtime suzerain of Japan, than to the former vassal in- 
tent on "standing with European countries" on a plane superior 
to that occupied by China. The terms m7ere meticulously recipro- 
cal-and the most-favoured-nation clause was not included. T o  
the momentary consternation of those European adventurers and 
statesmen who were as assiduous as most of the Japanese, and for 
the nonce more experienced, in "protecting" the Manchu empire. 
art. ii of the treaty of 1871 declared it to be "the duty of each [of 
the contracting parties] to sympathize with the other, and in the 
event of any other nation acting unjustly or treating either of the 
two Powers with contempt, on notice being given [by the one to  
the other], mutual assistance shall be rendered or mediation offered 
for the arrangement of the difficulty, in fulfillment of the duty im- 
posed by relations of friendship." Instead of following a policy 
in consonance with this sentiment, Japan set out immediately to 
wrest leadership in the far east from China, to seek a dominating 
position in China's foreign relations and to limit as much as pos- 
sible the influence of the western nations in the affairs of eastern 
Asia. 

While China resorted first to passive, and then. a t  the turn of 
the century, to madly active resistance to aliens and the unilateral 
treaties, Japan patiently used diplomacy through the years 1871- 
94. In  London, on July 16, 1894, one week before the outbreak of 
war with China, Tokyo succeeded in signing with Great Britain 
what served as the master treaty of a series providing for gradual 
removal of limitations upon Japanese sovereignty which went into 
force simultaneously in 1899. Consular jurisdiction ended in 1899. 
The conventional tariff remained in force until July 1911; and 
in March 1937 the povers finally relinquished perpetual leases in 
the former foreign settlements. 

Europeans sought control of eastern Asiatic shores by seizure 
first of delta areas and river ports, and the Japanese did likewise 
with the archipelagos and islands controlling the sea approaches to  
the eastern coast of Asia. From 1868 they officially manifested 
mhat they themselves termed a "peculiar" interest in Korea. the 
mainland territory nearest them. Fear and anger m-ere aroused by 
the Russian invasion of Sakhalin. but not until after the "restora- 
tion'' of the tenno (emperor) and the organization of a new gov- 
ernment after 1867-68 was Japan able to focus attention upon the 
complicated Russian problem. Finally, a treaty was signed on 
>fay 7, 187 j ,  by which Japan and Russia relinquished their respec- 
tive claims to Sakhalin and the Kuril Islands. Tokyo rejoiced in 
an agreement signed on the basis of equality with a power which 
was considered European, and for 30 years the problem of Sakhalin 
was shelved. 

The Luchu (Ryukyu) Islands between Japan and Formosa had 
for centuries been vassals of both China and Japan. In  1871, ac- 
cording to Japanese charges, shipwrecked Luchuans were killed 
by Formosan aborigines. This "incident" offered an opportunity 
to Tokyo to break Luchuan vassalage to China, to foreshadow a 
claim to Formosa and to create a precedent fo l lo~~ed  later in Korea. 
The king of the archipelago was "invited" to Tokyo and given a 
Japanese peerage and a pension. Members of the diplomatic corps 
in Tokyo \\ere informed that henceforth Luchuan foreign relations 
would be controlled, and obligations met, by Japan. Peking pro- 

tested, made a feint a t  military action and, following an ultimatum, 
signed in Oct. 1874 an agreement of an unprecedented type. The 
justice of Japan's actions was admitted. and the Manchu empire 
paid an indemnity. Many of the methods used time and again 
thereafter were applied by Japan during these years, but to  west- 
erners these appeared less meaningful than the unveiling of China's 
weakness. 

While they were attempting to bring the islands off the mainland 
under their control as rapidly as possible, Japan's leaders were 
aiming at  the same objective in the Korean peninsula. There the 
deeds of 16th-century Japanese invaders had by no means been 
forgotten. Korea was, moreover, scornful of its small neighbour's 
attempts at  modernization, desirous of maintaining closed-door 
policy as regards both east and west, but satisfied to remain vassal 
to China, and it  treated with contumely Tokyo's overtures in 1868 
and the following years. Except for fear of Russian or British 
intervention. war between the two countries would probably have 
begun in 1873. As a substitute for hostilities. Japan imposed in- 
dependence upon Korea by the treaty of Kianghwa, Feb. 26, 1876, 
thereby following French precedent established in Annam approxi- 
mately two years earlier. Little attention was paid by the west to  
this indication of Tokyo's determination to upset the balance of 
pourer in the far east. Henceforth until its annexation by Japan 
in 1910 Korea was a paralytic upon the international highway. 

In  part incidental to the buffeting of Korea; in part as a result of 
Japan's broader aims ; in part because of ancient differences, non- 
material as well as material, between Chinese and Japanese. war 
broke out between China and Japan in 1894-95 Japan's easily 
won victory led to the treaties of April 17, 1895. and July 21. 1896. 
Japan. by virtue of the most-favoured-nation clause plus rights 
not hitherto granted to aliens, obtained a position vis-i-vis China 
stronger than any hitherto held by a western power. Formosa and 
the neighbouring Pescadores were ceded to Japan; thus the mari- 
time approaches to China Tvere brought under Japanese control and 
Japan obtained an important base from which to advance indefi- 
nitely southward and mestward. Likewise ceded-temporarily- 
TTas a considerable section of southern Manchuria including mainly 
the Liaotung peninsula. Indemnity was paid which strengthened 
Japan's preparation for its second challenge to the west. 

Defeat of China and annexation by Japan of territory on the 
mainland upset the diplomatic equilibrium. Great Britain, having 
found it  impossible to persuade the continental European powers 
and the United States to intervene in the struggle against Japan, 
concluded that the friendship of Nippon would be valuable in ob- 
structing Russia's advance. The foundations were laid for the 
Anglo- Japanese alliance of 1902 ; and China mas conditioned for 
the secret defensive alliance ~v i th  Russia of 1896. This alliance, 
helpful to Russia during the next eight years in its expansion into 
Manchuria, did China no more good than had art.  ii of its treaty 
of 1871 with Japan. Russia and Germany were determined that 
Japan must not advance onto the continent, especially in the quar- 
ter earmarked as their own preserve, and, with France, they inter- 
vened to prevent Japan taking over Manchurian territory. 
LVounded and furious, Tokyo permitted Peking to pay a n  addi- 
tional indemnity and relinquished, temporarily, its hold on Liao- 
tung. 

T h e  E a r l y  20 th  Century.- That nature abhors a vacuum has 
rarely been more clearly illustrated than during the years 1895- 
1903 in the scramble for concessions in China and the ensuing 
Boxer tragedy. Among the concessions made by the Manchu gov- 
ernment were the leases, v,ith additional rights, during 1898 of 
Kiaocho~i, in Shantung to Germany; of Port Arthur (Lii-shun) and 
Dairen (Ta-lien) on the Liaotung peninsula in southern hllanchuria 
to Russia; of Kwangcho~iwan in Knangtung to France; of IVei- 
hai-wei in Shantung and the Kox~loon peninsula close to  Hong 
Kong to Great Britain. The Manchu empire would almost cer- 
tainly have been divided by the continental European powers had 
they been able to agree among themselves and n i t h  Great Britain 
and the Cnited States. This being impossible. the form of empire 
and part of its content mere preserved, largely through the opera- 
tion of the power balance. Japan was not yet in condition "to 
put meddling poners in or [out of] their places" and to attempt to  
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control all of China. Great Britain and the United States had 
more to gain from trade with the empire as a whole than from 
exploitation of one annexed part, while a t  the same time being ex- 
cluded from the parts annexed by other powers. 

The year 1898 marked the flood tide of concession bagging in 
China and also the transformation of the United States into a Pa- 
cific and Asiatic power by the annexation of the Hawaiian and the 
Philippine islands. In  September and November of 1899, partially 
a t  the instigation of London, the more than century-old U.S., and 
English, policy in China of most-favoured-nation treatment (mean- 
ing equality of opportunity-but in practice not solely-with ref- 
erence to trade and commerce) was re-enunciated. Henceforth it 
was known as that of the open door. The corollary policies of ter- 
ritorial integrity and administrative entity were laid down officially 
by Secretary of State John Hay on July 3: 1900, during the course 
of the Boxer outbreak. These policies were formulated primarily 
in defense of United States (and British) interests; incidentally 
they were favourable to China and were formally recognized by 
that state in the nine-power Washington treaty of 1922. 

The struggle over China south of the Great Wall was one open 
to all. The simultaneous struggle for Manchuria and Korea was 
a relatively more exclusive affair waged between Russia and Japan. 
Back of the latter, but not very far back, was Great Britain, an ally 
after Jan. 30, 1902. Great Britain stood by when Japan, having 
been unsuccessful in persuading Russia to divide Manchuria and 
Korea with it, struck without declaration of war on Feb. 8. 1904. 
By the war of 1894-95 China had been eliminated from Korea; by 
that of 1904-05 Russia was likewise eliminated. Moreover, it was 
thrust from southern back to northern Manchuria and required 
to cede to Japan the southern half of Sakhalin. As it had after 1871 
so after 1905 Japan made clear its decision to "stand with European 
countries" in exploiting China rather than, in co-operation with 
the United States, to aid China to modern nationhood. By this 
choice Japan came increasingly to look upon China. Europe and 
the United States as basically its enemies instead of its friends, 
actual or potential. 

Throughout the course of the Russo-Japanese War the neu- 
trality of the United States was friendly to Japan. In  April 1905, 
consequent upon Tokyo's intimation that the U.S. president's good 
offices were desired to end the war, Theodore Roosevelt stipulated 
that Japan should maintain the open door in Manchuria and restore 
that area to China. To  this Jutaro'Komura, minister for foreign 
affairs, agreed. Both provisions mere incorporated into the Ports- 
mouth treaty. On Aug. 12, before the signing of the treaty on 
Sept. 5 ,  the Xnglo-Japanese alliance was renewed. By the secretly 
negotiated Taft-Katsura executive agreement of July 29, 19oj, 
which was based perhaps on President Roosevelt's fear that Japan 
might attack the Philippine Islands and Japan's desire that the 
Washington government should maintain a complaisant attitude 
with respect to Japanese-Korean relations, the United States be- 
came a silent partner in the Anglo-Japanese alliance until the 
Roosevelt administration came to an end on March 4, 1909. The 
second Anglo-Japanese alliance and the US-Japanese agreement 
contributed directly to the annexation of Korea. 

In  1907, two years after Portsmouth, Japan signed agreements 
with France and Russia providing for continuance of "sphere-of- 
influence" and "special-interest" policies in China, a practical nulli- 
fication of the open-door policy. Successive agreements between 
Russia and Japan foreshadowing their ultimate absorption of 
Manchuria and Inner and Outer Mongolia were signed in 1910, 
1912 and 1916, the last a secret treaty of alliance which related to 
"China" and not merely to its dependencies. The 1917 revolution 
in Russia rendered this secret alliance valueless. 

From the ending of the Russo-Japanese War to the outbreak of 
World War I in 1914. Russia. France, Great Britain and Japan 
dominated China in almost complete disregard of the United States 
and its open-door policy. Abdication of the Manchu dynasty 
(1912) and the establishment of a republic in place of the mon- 
archy considerably aided occidental-including US.-and oriental 
imperialists of all types; e.g., the land-hungry British in Tibet as 
well as the French. Russians and Japanese elsewhere, the railvay 
concessionaires, exploiters of mines and other sources of raw ma- 

terials, investment bankers and others. 
World War  I a n d  After.-Japan took advantage of Europe's 

absorption in World War I to try to "become the chief nation of 
the orient" and the western Pacific. The Germans were expelled 
from Kiaochow following a declaration of war, but Japan con- 
sistently refused to send military forces to Europe; the German 
islands in the Pacific north of the equator were seized; Japanese 
and British fleets eliminated German naval forces from the Pacific 
and the Indian oceans; the Japanese naval forces performed valu- 
able services in the Mediterranean in exchange for Britain's prom- 
ise to support Tokyo's claims to become Germany's heir in the far 
east. 

Tokyo wanted more than Germany's possessions in China and 
the South seas. In  the autumn of 1914 there appeared another 
of the revelatory documents which so often marked Japan's ad- 
vances to empire. Known as the Black Dragon memorandum, this 
one called on the government to "decide upon a course of action 
towards China which shall be practical in execution." The means 
was to be "a defensive alliance with [China] under secret terms" 
by which political, financial and military control of the sometime 
suzerain would fall to the sometime vassal. With characteristic 
abruptness Japan presented to Pres. Yuan Shih-k'ai, on the night 
of Jan. 18, 191 5, 21 demands in five groups making clear, among 
other things, Japan's will with respect to; Shantung, South Man- 
churia and eastern Inner Mongolia; the future joint control of the 
Han-yeh-p'ing (iron-mining and iron-smelting) company ; the 
nonalienation of Chinese coastal territory or waters to a "third 
power"; Japanese Buddhist "missionary propaganda in China"; 
the employment of Japanese political, military and financial ad- 
gsers ; Japanese railway construction; purchase of munitions from 
Japan; and Japanese priority in the lending of funds to China. 

Of the powers, the United States was the only one in a position 
to challenge the Japanese actions. Following the dispatch of an 
ultimatum by Tokyo to Peking, both governments were informed 
by ivashington that it could not "recognize any agreement or un- 
dertaking . . . impairing the treaty rights of the United States and 
its citizens in China, the political or territorial integrity of the 
Republic of China, or the international policy relative to China 
commonly known as the Open Door policy." Here was clearly 
foreshadowed the American nonrecognition doctrine announced by 
Secretary of State Henry L. Stimson on Jan. 7, 1932, as a result of 
Japan's later aggressions in Manchuria. Nevertheless, Secretary 
of State William Jennings Bryan had earlier declared that with 
respect to "Shantung, South Manchuria and east Mongolia, the 
Cnited States frankly recognizes that territorial contiguity creates 
special relations between Japan and these districts." 

Two Sino-Japanese treaties, with accompanying exchanges of 
notes, were signed on May 25, 1915, by which Peking acceded to 
part of the demands, others having been postponed for later consid- 
eration. The position of Japan in regard to South Manchuria, 
eastern Inner Mongolia, Fukien and the Han-yeh-p'ing company 
was strengthened. '4lthough Japan did not obtain all it had de- 
manded. its aims had been made abundantly clear; these aims, and 
more, were held as goals during the next quarter century. Not 
ratified by the Chinese parliament, as constitutionally required, 
the treaties of 191 j were never considered valid in China by either 
government or people. Despite Tokyo's objections China entered 
World War I in Aug. 1917. Thereby it obtained membership in 
the Paris peace conference and ultimately in the League of Nations. 

The peace conference of 1919 (see PARIS, CONFERENCE OF) 

proved as rich a seedbed for war as any in world history, the east 
equaling the west in the gravity of issues involved. However, 
many of the factors contributing to renewal of hostilities long ante- 
dated the meeting in Paris; e.g., Sino-Japanese antagonism and the 
demand for racial equality advanced by the Japanese. In  general 
they were successful in their claims as heir to Germany in Shan- 
tung and the northern Pacific islands. The mandating of these 
archipelagos to Japan constituted another advance southward by 
water to balance land extension westward. On the racial question 
the Japanese and the other "coloured" peoples of the earth were 
defeated. 

The rebuffs sustained by China at  Paris brought to the fore a 
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strong feeling of resentment against the west. Elsewhere in east- 
ern Asia frustrated national feelings also were powerfully stimu- 
lated by iLrilson's promise of "self-determination." Many thou- 
sands of Koreans made clear their attitude toward their Japanese 
overlords by a wide-scale peaceful demonstration in 1919 in favour 
of freedom. The relations of the Indochinese and their French 
masters improved despite the general attitude of Paris that liberty, 
equality and fraternity were better suited to French citizens than 
to Asian subjects. I n  192 7 the government council for Indochina 
was reorganized on a membership basis of 25 natives to 35 aliens. 
In Siam significant steps toward sovereignty were taken when new 
bilateral treaties were negotiated between 1920 and 1926 to replace 
the former unilateral treaties. 

The Bolshevik revolution of Nov. 191 7 caused confusion 
throughout the Russian empire, dissolved the Russo-Japanese al- 
liance of 1916 and gave the expansionists of Japan an opportunity 
for the invasion of Siberia. In May and September 1918 the 
largely Japanese-controlled Peking government signed military and 
naval pacts with Tokyo for joint operations in Siberia. In July 
Vladivostok was seized by the allied and associated powers. Japan, 
France. Great Britain and Belgium desired intervention and at  
length the Wilson administration proposed to Tokyo a joint Sibe- 
rian expedition. Contrary to preliminary agreement, Japanese 
forces greatly outnumbered those of any other intervening power 
and friction between the United States and Japan appeared for a 
time before the Armistice in Europe to threaten hostilities. Early 
in 1920 all intervening troops except those of Japan were with- 
drawn; the Japanese forces were increased to strengthen their hold 
on the Transbaikal and maritime provinces and to enable them to 
seize the northern half of Sakhalin. ~vhich they held until the spring 
of 1925. Intervention, particularly the actions of the Japanese, 
directly contributed to reunification of Russia under the Bolshe- 
viks. Japanese forces were finally withdrawn from continental 
Siberia in the autumn of 1922. 

Relations between the United States and Japan were not im- 
proved by their co-operation in Siberian intervention but were later 
somev,~hat brightened by the treaties and agreements negotiated as 
a result of the Washington conference (q.v.). This meeting of the 
representatives of nine states in or having important interests con- 
nected with the far east-but excluding the Russians-was con- 
vened in the hope of solving problems threatening the peace of 
east and west alike. Outstanding anlong the questions considered 
were those of US.-British-Japanese naval rivalries, renewal of the 
Anglo-Japanese alliance of 191 I and Sino-Japanese-occidental re- 
lations. From the sessions, held Nov. 1921 to Feb. 1922, emerged 
7 treaties and 12 resolutions (see WASHINGTON, TREATIES OF).  
Two other treaties were signed outside but during the period of the 
conference. These mere the Sino-Japanese Shantung agreement 
and the US.-Japanese settlement of the issue over Yap, an impor- 
tant cable station in the Pacific. 

The Anglo-Japanese alliance. as unpopular in parts of the Brit- 
ish empire as it was in the U.S. (now that Japan rather than Russia 
appeared to threaten the balance of power in eastern Asia), was 
superseded by the four-power Pacific treaty. Great Britain, Japan, 
France and the United States each agreed for a period of ten years 
to respect the others' position in the Pacific. Japan m7as consid- 
erably strengthened by this agreement, but naval rivalries were 
temporarily allayed by it and by the five-power naval treaty which 
fixed a capital-ship ratio of 5-5-3-1.67-1.67 for the United States, 
Great Britain, Japan, France and Italy respectively, and restricted 
fortifications in the Pacific. 

China participated in the Washington conference in the hope of 
solving its external problems, particularly those related to limita- 
tions on its sovereignty imposed by the unilateral treaties and the 
treaty-port system. But the position of the foreign powers in 
China was little affected. The continued confusion in China and 
the limited evidence offered by the governments and people of that 
country of their ability to meet the obligations of a sovereign 
state led the western nations to maintain their special privileges. 

By the Sino-Japanese Shantung treaty earlier mentioned, the 
former German-leased territory of Kiaocho~v was returned to China 
-Japan retaining large commercial interests therein and other- 

wise safeguarding its financial interests in Manchuria. Japan's 
position was further enhanced inasmuch as the 191 j treaties were 
fruitlessly protested by the Chinese representatives. 

A nine-power "treaty regarding principles and policies to be fol- 
lowed in matters concerning China" was signed on Feb. 6, 1922. 
The contracting governments, other than the Chinese, bound them- 
selves to respect the sovereignty, independence and territorial and 
administrative integrity of China and to afford that distracted 
country opportunity to establish effective rule; also to  use their 
influence toward maintenance therein of the open-door principle. 
In  turn, China undertook for the first time to be guided by this 
principle. Noble in conception, the nine-power treaty lacked two 
requisites for a solution of the problems with which i t  dealt: ability 
and willingness on the part of the cosignatories, including China, 
to carry into effect its promises and provisions. 

The Washington settlement of 1922 was based primarily upon 
U.S.-British policies. To  a considerable degree it  was favourable 
to China, although the safeguarding there of most of the foreign 
rights and interests made it clear that that country had failed to  
attain a majority of its declared objectives. Japan's short-run 
position \?;as felt to be strengthened but potentially i t  was weakened 
--from Japan's viewpoint a t  least-since an actually independent 
and strong China must divert Japanese expansion into other chan- 
nels. 

Maintenance of the status quo as desired by Washington and 
London was unlikely to be long tolerated by Tokyo or Peking or  
Nanking, and assuredly not by Bolshevik Moscow. Russia's urge 
to the east and its influence there were about equally marked under 
tsars and commissars-to the increasing wrath and fear of Japan. 
No less fear stimulating and wrath inspiring were the development 
of nationalist-militarist-industrialist-capitalist Kuomintang China 
and nationalist-militarist-agrarian soviet China, inspired respec- 
tively by the U.S. and Britain and by the U.S.S.R. By war and 
diplomacy Japan attacked both Kuomintang-nationalist and soviet- 
nationalist China. The Chinese, disunited but determined to re- 
cover unity, along with lost sovereignty, territories and national 
dignities, continued in the third and fourth decades of the 20th 
century, as they had in times of weakness through the ages, to play 
off one power or group of powers against another. I n  the I j years 
preceding the outbreak of war in the Pacific in 1937, they made 
marked progress in removing some of the causes of domestic weak- 
ness that had forced them to fall back on such uncertain means of 
nrotection. 

Time after time during the preceding four centuries the far east- 
ern problem had reflected the pomer struggles of Europe. This 
was the case with Russo-Chinese relations after 1920, when, hav- 
ing failed to bolshevize Europe, Lenin and his co-workers attacked 
the western nations through their Asiatic possessions. I n  China 
south of the Wall. in Manchuria, in Outer Rlongolia and in Sin- 
kiang, the impact of Bolshevism mas felt by the Chinese. Tsarist 
privileges and concessions were largely renounced mhile revolu- 
tionary ideology ~vas  midely disseminated, and wherever possible 
the nationalist aspirations of colonial and semicolonial Asia were 
encouraged. Outer Mongolia was sovietized despite Moscow's 
recognition of China's sovereignty therein. Throughout the first 
third of the century the political and social confusion prevailing in 
China aided both native and foreign predatory elements. 

Sun Uat-sen, leading anti-Manchu revolutionary, for a few 
weeks in 191 2 provis~onal president of the Chinese republic and for 
13 years thereafter chief southern opponent of northern Chinese 
militarists and their Peking governments, strove, while alternately 
in and out of ofice in successive revolutionary governments a t  
Canton, to obtain help from the western powers in the implementa- 
tion of his social. economic and political policies. Disappointed 
and embittered he turned to Russia early in 1923, and that country, 
through the third international, sent him political and military 
advisers and other aid. Reorganized and revivified, the Kuomin- 
tang within five years brought most of China under its control, split 
with and expelled the Russian advisers and established a national 
government at Nanking. The break between the Kuomintang and 
the Muscovites in the summer of 1927 marked the failure of the 
third international's offensive in Asia but it did not end soviet in- 
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fluence in China. This was demonstrated by the sporadic strug- 
gles between the Kuomintang and the Chinese soviets during 1927- 
4 1 ~  and by the inability of Nanking to eradicate the communist 
movement as a political and military threat. 

Consequent upon Stalin's three five-year plans (1928-42), Si- 
beria-western, northern and eastern-was developed as a poten- 
tial base of military action. Before these plans could be fully 
realized, however, Japan's seizure of all Manchuria ( I  93 1-3 2) 
threatened eastern Siberia, especially rail communications between 
Moscow and Vladivostok. The Chinese Eastern railway, a product 
in part of the Sino-Russian secret alliance of 1896, which soviet 
diplomats had maintained a firm hold on hitherto, was sold in 193 j 
as a matter of expediency to the Japanese puppet state of Man- 
choukuo. 

Offsetting Japan's advance into northern Manchuria and Inner 
Mongolia were soviet construction of the Baikal-Amur railway; 
development of new towns, ports, engineering and industrial proj- 
ects-conspicuously that of the Angara-Yenisei riverine area-in 
eastern Siberia; opening in 1932 of the Eurasiatic sea route via the 
Arctic ocean; double-tracking of parts of the Trans-Siberian rail- 
road; and continued manifestation of Russian interest and influ- 
ence in Sinkiang, bordering which, not far to the west, the Turki- 
stan-Siberian railway had been completed in 1930. 

I n  1935 the government of the new commonwealth of the Philip- 
pines (preliminary to the atta'lnment of independence by those 
islands on July 4, 1946) was inaugurated. I n  that same year, the 
popular front was adopted by the seventh congress of the third 
international (q.v.). Repercussions of this policy were felt both 
within China and between China and Japan. Sino-Japanese hos- 
tilities were renewed on July 7, 1937. I n  partial reply to the popu- 
lar front,  and as a precursor to the outbreak of hostilities, the anti- 
Comintern pact between Nazi Germany and Japan was signed on 
Nov. 2 5 ,  1936. Shortly thereafter adhered to by Italy, this agree- 
ment led directly to the triple military alliance of Sept. 27, 1940. 

Other events and conditions also made apparent the determina- 
tion of Japan's militarists to build a new far east consonant with 
their national mythology and political philosophy. On April 17, 
1934, the so-called Amau declaration (after Amau Eiji, a foreign 
ministry spokesman) was issued. I n  direct defiance of the open- 
door doctrine, this declaration enunciated Tokyo's claim to act 
alone as guardian of "peace and order in eastern Asia," definitely 
discouraged joint operations by foreign powers in aid of China and 
expressed determined opposition to their "supplying China with 
war planes, building airdromes . . . and detailing military instruc- 
tors or military advisers . . . or contracting a loan to provide funds 
for political uses." On Dec. 29 of the same year, Tokyo notified 
of its intention to withdraw from the naval limitation treaty of 
Washington as of Dec. 31, 1936. A naval race, hitherto avoided, 
was now begun-immediately by Japan, tardily by the United 
States-and in less than one year from the expiration of the treaty 
the U.S.S. "Panay" and three United States merchant vessels were 
bombed on the 1-angtze (Dec. 1 2 ,  1937) by Japanese airmen. 

Acceptance by Washington of Tokyo's hasty assurance of regret, 
accompanied by indemnity, contributed to a delay of almost four 
years before full-dress war broke out between the two chief rivals 
in the Pacific. This delay permitted U.S. citizens to sell limited 
quantities of goods on a cash and carry basis to China, and prac- 
tically unlimited quantities to Japan. The sales to Japan made 
possible not only that country's sustained attack on China but the 
destruction, in China, of U.S. lives, property and moral reputation. 

W o r l d  W a r  I1 a n d  After.-During the years 1938-40 M'ash- 
ington indicated disapproval of Japanese actions in China by loans 
to China to be repaid in wood oil and tin; by announcing, in Dec. 
1938, as if in rebuttal of the Xmau presumption: "This govern- 
ment does not admit . . . that tl?ere is need or warrant for any one 
power to take upon itself to prescribe what shall be the terms or 
conditions of a 'new order' in areas not under its sovereignty and 
to constitute itself the repository of authority and the agent of 
destiny in regard thereto"; by gradually limiting, practically to 
the point of elimination, exports of commodities needed by Japan's 
air forces; and by abrogating as of Jan. 1940 the US.-Japanese 
trade treaty of 1911. I n  China itself the war ground on. Both 

the nationalists and communists pursued a policy of exchanging 
territory for time: persevering against Japan through a period of 
stalemate, exhausting that country while strengthening China and 
finally counterattacking. Japan, frustrated in China after 1938, 
decided to seize upon the confusion of western Europe and con- 
cluded (April 13, 1941) a five-year nonaggression pact with 
the U.S.S.R. Despite the opposition of the United States, Ja- 
pan also decided to effectuate a t  last its long-meditated policy 
of advancing into southeastern Asia and the southwestern Pacific. 
All this brought about increased tension. U.S. Ambassador Joseph 
C. Grew warned from Tokyo in Jan. 1941 that a surprise attack 
might be expected. But no agency of government or military 
authority in the United States was prepared for the Pearl Harbor 
attack of Dec. 7: 1941. Bitter efforts were made to determine the 
responsibility for America's unpreparedness, but to little avail. 

(H.  F. MAcN.; D. F. L.) 
From 1937 to 1945 China lived in a state of siege. The united 

front between nationalists and communists permitted both Chinese 
groups to battle the Japanese while maintaining a truce with each 
other. After 1941, as the major western powers gradually began 
to take the lead in the war against Japan, the nationalists and com- 
munists became determined to resume their civil war for control 
of China. Pres. Franklin D. Roosevelt sought by all means to 
keep China actively engaged in the war against Japan, and con- 
tinuously worked for the elevation of China to a position of inter- 
national leadership and heir to Japan as the leading power in the 
far east. In this policy Roosevelt had neither the wholehearted 
support of his European allies nor of the Russians, even though 
all of the antifascist powers recognized and nominally, a t  least, 
supported the national government of Chiang Kai-shek. 

Chiang (Soviet Russia in China, 19j.i) asserted that "once the 
war was over, Moscow immediately unleashed its comprehensive 
plan to conquer China from without and subvert her from within." 
Though it was not all this simple, Russia certainly took a greater 
interest in the future of Chinese communism at  the end of the 
war than at  the beginning. At the Yalta conference of Feb. 1945, 
President Roosevelt, under pressure to obtain Russian participa- 
tion in the war against Japan at  the earliest possible date, acceded 
to a number of Stalin's demands in the far east and promised to 
secure Chiang's assent. In  return for U.S. co-operation, Stalin 
agreed to conclude a pact of friendship and alliance with the na- 
tional government of China. 

While Russian forces prepared to move against the Japanese in 
northeastern Asia, a Sino-Soviet treaty was being worked out in 
Moscow in July 1945. By its terms Russia reaffirmed its formal 
recognition of the Kuomintang government, its respect for China's 
full sovereignty over Manchuria and its determination not "to 
interfere with China's internal affairs." On their side the Chinese 
agreed to joint ownership of the Manchurian railways, joint use 
of Port Arthur as a naval base and the opening of Dairen to all 
nations as a free port. I t  was also agreed to hold a plebiscite in 
Outer Mongolia on the question of independence, the result of 
which was the declaration of Mongolian independence in the fall 
of 1945. 

The final decisions in northeastern Asia, however, were not to 
be made at  the conference table or by voting, but rather by force 
of arms. While Japan writhed in military defeat, Russian forces 
carried out an extensive occupation of Manchuria. The sur- 
render of Japan in 194j was the signal for the opposing forces 
in China to advance their respective causes. Each side was par- 
ticularly anxious to gain control over Manchuria, the strategically 
and economically vital nexus of northeastern Asia. But for the 
nonce the Russians occupied Manchuria and their inclination was 
to allow the Chinese communists gradually to take over strategic 
points and key cities. While the nationalists protested, seconded 
by dispatches from IVashington, no military pressure of conse- 
quence could be brought to bear on the firmly entrenched Russians. 
By the time the Russians carried out a formal withdrawal in the 
spring of 1946, the Chinese communists had acquired arms, a firm 
foothold and a staging ground for their subsequent advances into 
China south of the Lvall. where other communist units were 
already in operation. While Russia gradually moved to the sup- 
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port of the Chinese communists, the United States until 1947 
promoted the nationalist cause in international agencies, continuing 
to give military and technical advice and aid to the Kuomintang 
armies, and to seek a peaceful solution to the Chinese civil war. 
The United States also tried to perpetuate the united front by 
urging both sides to compromise to the point where a coalition 
government might become viable. To this end Gen. George C. 
Marshall arrived in China in Dec. 1945 as head of a mediation 
mission. After a year of frustrating efforts, Marshall gave up 
his task in despair, concluding that "extremist elements of both 
sides" made compromise impossible to realize. While Marshall 
contemplated withdrawal, the United States signed on Nov. 4. 1946, 
a bilateral commercial agreement with the national government. 

The failure of mediation was followed shortly by the withdrawal 
of U.S. military forces from China. Washington decided to post- 
pone further activities there to concentrate on the containment of 
communism in Europe. As "the dust settled" in China, it be- 
came ever more obvious that time favoured the communists. The 
Kuomintang government, which had had its chance since 1928, 
appeared 2 0  years later to have lost its popular appeal and revolu- 
tionary fervour. The communists, attributing most of China's 
ills to western capitalist exploitation, seemed to offer an oppor- 
tunity for a fresh start on the road to internal stability, security 
and independence. Fighting alone, the forces of Chiang Kai-shek 
were unable to stem the communist advance that was clearly re- 
ceiving encouragement and stimulation from Russia. 

While it may be argued that no amount of U.S. support could 
have maintained the Kuomintang in power, it is clear that the 
withdrawal of troops and diplomatic support by the United States 
in 1947 hastened the collapse of nationalist China. By the autumn 
of 1949 the communists had taken over intramural China, and 
the remnants of the Kuomintang forces (numbering about 2,000,- 

ooo) sought refuge on the island of Taiwan (Formosa), 90 mi. E. 
of Fukien province. 

The proclamation of the People's Republic of China on Oct. I ,  

1949, was followed by a complete repudiation of the old treaty 
structure and the inauguration of a Marxist foreign policy centred 
on the promotion of world revolution. The United States was 
clearly identified in Peking's pronouncements as the major "im- 
perialist" enemy and the new regime committed itself to the side 
of socialism and to co-operation with the U.S.S.R. Peking let 
it be known that foreign relations in the future would be conducted 
on its own terms and without reference to China's past commit- 
ments. Foreign nationals in China were put under close surveil- 
lance, arrested or forced to leave. Diplomatic installations and 
other foreign properties were seized and strict limitations were 
imposed on western missionary and educational activities. As a 
precondition for normal diplomatic relations, Peking demanded 
from the other nations immediate recognition, severance of ties 
with the nationalists and China's seat on the Security council of 
the United Nations. 

The first nation to conclude a treaty with the new Peking regime 
was Russia. On Feb. 14, 1950, the cornerstone in their relations 
was laid in a bilateral treaty and two subsidiary agreements con- 
cluded in Moscow, and notes were exchanged to render null and 
void Russia's treaty of 1945 with nationalist China. By the terms 
of these agreements Russia retained a place in the border states, 
control over which had long been in dispute between the two na- 
tions, though the Manchurian railways were to revert to China by 
1952. Nominally the treaty was a military agreement against 
Japan, but in reality it was aimed at  "any other state that may 
collaborate with Japan in acts of aggression." Clearly the prime 
target was the United States, the country mainly responsible for 
the occupation and rehabilitation of Japan after 1945. Russia 
also agreed to advance credits to China, and provisions were made 
for economic and cultural interchange. Meanwhile, Peking began 
military action against Tibet to bring that ancient theocracy un- 
der its sway before serious interference could come from the 
outside world. 

The future of relations with communist China was hotly debated 
after 1949 in the UN and among the foreign ministers of the 
various western countries. In the early months of 1950 Washing- 

ton pursued a policy of watchful waiting, while Britain and several 
other western European countries extended legal recognition to  
the new Peking regime. Russia, in the same period, began to call 
for the unseating of nationalist China in the UN and for the im- 
mediate seating of communist China on the Security council as 
the government exercising "effective authority" on the China 
mainland. Any possible success of such efforts was checked by 
the outbreak of the Korean war on June 25, 1950. 

The end of Japanese control over Korea in 1945 brought with 
it  a "temporary" division of the peninsula a t  the 38th parallel for 
the purpose of accepting the Japanese surrender. North of this 
arbitrary line Russian troops carried out the occupation. and south 
of it  U.S. forces disarmed the Japanese and operated under an 
interim military government. Meanwhile the fires of Korean 
nationalism, which had been relighted by the spark of hope con- 
tained in the Cairo declaration of Dec. 1943 that Korea "in due 
course shall become free and independent," began to spread both 
north and south of the parallel. As nationalist leaders jockeyed 
for position in the ensuing political scramble, the problems of the 
occupying forces increased. While Koreans tried to stake out 
their ourn future, the decision was being taken out of their hands 
by international arrangements. At the Moscow council of foreign 
ministers in Dec. 1945 a four-power (United States. U.S.S.R., 
Great Britain and China) trusteeship mas agreed upon "to prepare 
Korea for its independence within five years." But this was about 
all on which Russia and the United States could agree, and after 
1945 their military commands went ahead with separate and dif- 
fering programs designed to lay the foundations for Korea's inde- 
pendent future. 

I n  northern Korea the Russians quickly carried forward a swift 
economic and social revolution in conjunction with native com- 
munist leaders. In  the U.S. zone a more gradual program of re- 
orientation was instituted, aithout much advice or co-operation 
from native groups. In  1947 the United Eations sent a team to 
Korea to help in the reunification of the peninsula and to seek 
ways for bringing an end to the occupation. Despite protests 
from the Soviet Gnion that it had no jurisdiction in Korea. elec- 
tions were held in Korea on May 10, 1948, under the supervision 
of the GN commission. Syngman Rhee and his cohorts emerged 
victorious from this election, which was conducted mainly south 
of the parallel, and thereafter went ahead with the organization 
of a permanent government which claimed jurisdiction over the 
whole of the country. I n  the north the communist-sponsored gov- 
ernment set itself up on a permanent basis and also claimed t o  
be the legitimate government of the entire peninsula. 

The proclamation of the two permanent governments, each 
claiming the other to be illegal, brought about a local and interna- 
tional stalemate in Korea. Russia recognized and supported the 
northern government a t  Pyongyang, and the U.S., supported by 
the UN. recognized and aided Rhee's government a t  Seoul. All 
the parties were dissatisfied by this impasse, and the northern 
regime sought by propaganda and subversion to undermine Rhee's 
pon7er. The victory of the communists in China in 1949 encour- 
aged North Korea to even more overt attacks upon its southern 
rival, culminating in the outbreak of civil war in June 1950. 

The armed invasion of South Korea by North Korea was imme- 
diately denounced by the Security council of the UN as a breach 
of the peace. Shortly thereafter C.S. sea and air forces were dis- 
patched from Japan to aid the fleeing South Koreans, and the Se- 
curity council invoked military sanctions against North Korea. 
Such a decision was possible because the Soviet Union had tempo- 
rarily withdrawn from the Security council in a n  effort to push 
the UN into recognition of communist China. Officially the com- 
munists took the position that no international frontier had been 
transgressed and that the Korean civil war was legitimately only 
of concern to the Korean people. Meanwhile L.S. ground forces 
and British and Australian fleet units were rushed to the scene. 
Gen. Douglas MacArthur took command of the UN forces nhich 
fought desperately in the summer of 1950 to retain a toehold in 
Korea, and mhich launched a counteroffensive in the autumn that 
moved swiftly northward. 

On the first anniversary of its inauguration, the Peking govern- 
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ment warned on Oct. I ,  1950, that it would not stand idly by 
should "the imperialists wantonly invade the territory of North 
Korea." MacArthur's forces, nevertheless, continued their north- 
ward drive and in mid-October took Pyongyang. By Nov, I 

Chinese "volunteers" in constantly increasing numbers began to 
appear in North Korea. MacArthur soon proclaimed to the 
Security council that a "new war," clearly of international magni- 
tude and of greater potential danger to the peace of the rest of 
the world, was in the process of breaking out in Korea. 

The first UN attempt to negotiate the Korean war took the form 
of an invitation to Peking to send representatives to Lake Suc- 
cess in Nov.-Dec. 1950 While the battle raged in Korea, the 
Peking delegation charged the United States with aggression in 
Asia. I t  was alleged that the United States was the only outside 
force that persisted in intervening in eastern Asia, that it  occupied 
Japan, that it led the intervention in the Korean civil war and that 
Washington had resumed its policy of interfering in the Chinese 
civil war by its decision of June 2 7, 1950, to seal off the island of 
Formosa from the mainland. On its side the United States took 
retaliatory measures in Dec. 1950 by seizing Chinese communists' 
assets in the United States, by proclaiming an embargo on trade 
with the China mainland and by advancing additional credits and 
support to Chiang Kai-shek. On Jan. 20, 1951, the United States 
introduced a resolution in the UK asking that communist China 

-be branded an aggressor in Korea. Though the Arab-Asian bloc 
called for compromise, the general assembly on Feb. I approved 
the U.S. resolution, thereby declaring Peking the aggressor in 
Korea. At this point it seemed as if the war in Korea must settle 
do\vn to a war of attrition that might a t  any time precipitate a 
general war. 

I n  the spring of 1951 the "great debate" over possible future 
action raged in the U S. MacArthur and a highly vocal minority 
wanted to bring the stalemate to a quick end by an attack on 
China directly. The Truman administration, acutely aware that 
U.S. policies were not winning approval in western Europe or with 
the Arab-Asian nations, preferred to follow a less drastic policy. 
The climax in the "great debate" came with the dismissal of 
MdcArthur on April I I ,  I 9 5 I .  Though the military stalemate in 
Korea continued, both sides agreed in the summer of 1951 to 
inaugurate negotiations for a truce. After repeated deadlocks 
over a demarcation line, truce teams and exchange of prisoners, 
a truce agreement was finally arrived a t  on July 27 (Korean time), 
1953. 

The Korean war lasted more than three years; the truce talks 
dragged on for the last two years while the fight continued. Cas- 
ualtles were high for all the parties, especially the Koreans. Over 
r,ooo,ooo persons were killed, 2 ,  joo.ooo found themselves homeless 
and property damage was estimated a t  more than $~,ooo,ooo,ooo. 
Korea remained disunited, devastated and hungry. Perhaps the 
greatest positive accomplishment of the war was the UN's success, 
costly as it was, in halting defiant aggression and proving to the 
Peking regime that it could not act unilaterally and arbitrarily 
without fear of military retaliation. 

PVhile waging war in Korea, the United States was also occupied 
with bringing the occupation of Japan to an end and preparing 
Japan for reinstatement in the family of nations. The occupation 
that had begun ~ i t h  the surrender of Japan in Aug. 1945 went 
through two phases. Originally it was the objective of MacArthur 
and the SCXP (supreme commander Allied powers) organization 
to demilitarize, democratize and re-educate Japan. Beginning in 
1948, as conditions in Europe and China became more favourable 
to the spread of communism, the major objective of the occupa- 
tion came to be the economic rehabilitation of the country. 
Though Australia, the Philippines and others protested, the U.S. 
concern 1~1th the spread of con~munism led MacArthur to adopt 
policies which aimed at  making the Japanese economy viable in 
an effort to keep Japan from following China down the road to 
communism. 

The United States also took the lead in negotiating a peace 
treaty with Japan as a cornerstone for future relations. Mac- 
Arthur proclaimed in March 1947 that Japan was ready for a peace 
treaty. Immediately a conflict developed between the Cnited 

States and Russia over procedure, and so for about two years 
little was accomplished. The spread of communism in eastern 
Asia led the United States in 1949-50 to press for a Japanese 
peace treaty, whether or not the communist states were agreeable. 
Though the Japanese socialists opposed a "one-sided treaty" from 
the beginning, Washington in the spring of 1950 inaugurated 
diplomatic conversations and written exchanges with those non- 
communist nations which had waged war against Japan. The 
outbreak of the Korean war in the summer of 19 jo highlighted for 
even some of the most skeptical countries the importance of work- 
ing out a clear-cut peace formula with Japan. Over the course of 
the following year a treaty was worked out that was found accept- 
able by most of the noncommunist nations. 

From Sept. 4 to 8, 19j1, Japan and its former enemies met in 
San Francisco to sign the treaty and accompanying agreements. 
The Russians attended the conference to register their protests, 
but they reiused to sign the treaty. Forty-nine nations, including 
Japan and a protesting Indonesia, finally signed the document 
that formally brought to an end the state of war. The treaty 
acknowledged the return to Japan of full sovereignty over its 
four main islands and their territorial waters. But Japan was 
required to recognize the independence of Korea and to renounce 
all rights to Formosa, the Pescadores, the Kurils, south Sakhalin, 
the former mandated islands, Spratly and the Paracels. About 
the Luchu (Kyukyu) Islands and the Bonins, Japan was required 
to "concur in any proposal of the United States to place them under 
its trusteeship system." In  China, Japan was forced to give up all 
"special rights and interests." Finally, Japan was obligated to 
negotiate reparations claims made by countries that had suffered 
from Japan's wartime depredations. A separate treaty was signed 
with the United States on Sept. 8 permitting the establishment of 
American "land, air, and sea forces in and about Japan" with an 
accompanying promise that similar rights should not be granted 
"to any third power" without Washington's consent. 

The peace treaty and the accompanying security pact did not 
go into effect until April 2 8 ,  1952, and shortly thereafter the occu- 
pation of Japan formally ended. Japan's subsequent foreign policy 
centred upon the problem of increasing exports, maintaining se- 
curity in a bipolarized world, re-establishing economic and political 
ties in eastern Asia and in winning admission to the United Na- 
tions. For over four years the U.S.S.R. vetoed Japan's admission 
to the United Kations. But finally in Oct. 1956 a Japanese-Soviet 
joint declaration was signed in bloscow to restore normal relations 
between the two countries. Two months later Japan's appI'ication 
for admission to the United Xations was approved, thus enabling 
Japan for the first time since the war to have an independent voice 
in the decisions of the nations. 

Divisions of opinion over the Korean war and the Japanese 
peace treaty brought about tensions between the United States and 
its western European allies. But the issue of Taiwan (Formosa) 
provoked even more division in policy. Beginning in June 1950 
the United States again lent its support to the nationalist cause 
and in so doing was accused in Europe, Africa and Asia of meddling 
in the Chinese civil war. Peking persisted in claiming legal juris- 
diction over Taiwan and its claims were supported by the com- 
munist nations and by the I j noncommunist states that recognized 
the government of Mao Tse-tung. In  spite of the denunciations 
of the communists and the protests of$other less interested states, 
the United States after 19 jo consistently championed the nation- 
alist cause through military, technical and psychological aid. This 
policy was based on the belief that Taiwan in the hands of the 
communists would endanger Japan, Okinawa, the Philippines and 
southeast Asia. I t  was also based on the hope that the continued 
existence of a noncommunist China would give the Chinese, both 
inside China and in the overseas world, an alternative to com- 
munism. 

On Formosa itself the direct support from the U.S. made the 
island of over ~o,ooo,ooo people into a heavily armed fortress. 
Bonmilitary aid helped to strengthen the island's economy which 
had always been rich in rice. While the Kuomintang government 
rectified many of its past errors, it continued to maintain tight 
political control over the island. Its position was strengthened by 
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U.S. support, and particularly by the conclusion in 1954 of a 
mutual defense pact. By its terms the United States guaranteed 
to protect Taiu~an and the Pescadores from "armed attack and 
communist subversive activity directed from without against their 
territorial integrity and political stability." Meanwhile. Chiang 
and his cohorts continued to prepare for the day when they would 
return to the mainland. The communists on the mainland con- 
tinued to inveigh against the American "imperialists" and promised 
that they would never relinquish their claim to Taiwan. 

Though the United States successfully helped Taiwan remain 
free of communist control, Peking won a degree of success in Indo- 
china after the conclusion of the Korean truce in 1953. French 
authority in this peninsula had been seriously undermined during 
the war, and after 1945 the Indochinese national movement fell 
increasingly under the influence of the communists. The United 
States and Great Britain, while fearing the spread of communism 
into Indochina, urged their French ally to follow the path of nego- 
tiation rather than war. For even after seven years of bitter war 
few permanent successes had been won by French arms. Finally, 
it was agreed to convene a conference of the four major powers 
to which Korean and Indochinese representatives might present 
their conflicting views. 

The conference opened a t  Geneva on April 26, 1954. After 
three months of parley, the Korean phase of the discussions ended 
in a deadlock. On July 21, just one year after the initialing of the 
Korean truce, an agreement on Indochina was concluded despite 
the fact that the United States was not pleased with some of its 
conditions. France agreed to withdraw its military forces from 
the Red river delta, Hanoi and Haiphong, and the Vietminh 
(League for Independence) agreed to evacuate southern Vietnam 
and southern Laos and to respect the territorial and political in- 
tegrity of Cambodia. A neutral commission made up of represent- 
atives from Canada, India and Poland was set up to supervise 
the truce. These agreements in effect permitted the communist- 
dominated Vietminh to control the northern half of the peninsula 
and its I 2,000,000 persons. The southern half of Vietnam was to 
remain, temporarily as it turned out, in the hands of the French- 
approved ruler, Bao Dai. After 19 54 few overt changes took place, 
but communist influence steadily mounted. 

Fear of the spread of communism into southern Indochina and 
the other independent countries of southeastern Asia prompted the 
western powers under the leadership of the United States to lay 
foundations for a regional security program. The war and its after- 
math had brought colonial control to an end in the Philippines 
(1946), Burma (1948), Indonesia (1950) and Malaya (1957). 
Thailand had always managed, though under great difficulty, to 
retain its independence. With the experiences of China, Korea 
and Indochina behind them, the leaders of the noncommunist na- 
tions, in conjunction with their colleagues in some of the newly 
independent states, began around 1950 to design a program for 
stopping the growth of communism in southeastern Asia. 

The trend toward collective defense efforts began after it became 
clear that economic aid would not be enough to keep communism 
in check. In 1951 the United States, Australia and New Zealand 
concluded a Pacific defense treaty (known as Anzus), and in the 
following year organized a Pacific Defense council. At the Asian 
and Pacific peace conference held a t  Peking in 1952, the com- 
munists characterized the new defense operation as the old im- 
perialism in a new dress. 

Communists throughout the world were encouraged to do their 
utmost to sabotage the economic aid programs, such as Point Four 
and the Colombo plan. 

After the debacle in Indochina, a conference of western and 
Asian nations was called a t  Manila for Sept. 1954. The result of 
this conference xas  the conclusion of the southeast Asia collective 
defense treaty and the publication of a Pacific charter. Eight na- 
tions took membership in SEAT0 (Southeast Asia Treaty or- 
ganization; q.v.) : Australia. France, New Zealand, Pakistan, the 
Philippines, Thailand, the United Kingdom and the United States. 
The object of the charter was to try to reassure the new nations of 
the benevolent intentions of the western powers and of their desire 
to see orderly political, economic and social progress in the new 

states. The treaty pledged the member states "to maintain and de- 
velop" their individual and collective capacities to  resist armed at- 
tack and subversion directed against "the territorial integrity and 
political stability" of the countries of southeastern Asia, and the 
southwestern Pacific regions. The participants also agreed to col- 
laborate on economic and technical programs and to establish a 
council for the co-ordination of their military programs. Con- 
ferences on problems of mutual concern were held a t  Bangkok 
(1955), Karachi (1956) and Canberra (1957). 

Despite many such efforts to bring the other new nations of 
eastern Asia into alliance with the western powers, neutralism in 
Asia continued after World War I1 to grow as a n  international 
political factor of significance. After independence i t  was adopted 
as the official policy of the governments of India, Burma and 
Indonesia. And it  was an attitude shared by many intellectuals 
within all the Asian countries. I t s  proponents asserted that their 
governments must limit their involvement with both of the great 
power blocs to preserve their national independence and to give 
themselves the opportunity to act as a third force in world affairs. 
Shortly after the end of World War I1 Prime Minister Jawaharlal 
Nehru of India sought through a series of conferences to  develop 
regional solidarity, regional co-operation and even a permanent 
organization for the promotion of Asian unity. These efforts, based 
as they were primarily upon geographical ties, common problems 
and general hostility toward colonialism, achieved only a limited 
success. Kevertheless, the neutralist governments of Asia in com- 
bination with the Arab nations were able to  throw their collective 
weight into international negotiations with considerable success. 
But, as in the case of Indonesia, i t  appeared that  the cost of pur- 
suing a neutralist foreign policy might come high and might have 
to be paid for in terms of economic dislocations, social unrest and 
even civil war. 

Throughout the history of modern far eastern international re- 
lations, China has stood a t  the centre of affairs, with the possible 
exception of the period from 1905 to 1945 The  major problem 
after 1949 was that of dealing with a China dominated by com- 
munism and closely tied. politically and economically, to  the Soviet 
Union. The United States took the leadership in  constructing a 
defense perimeter to halt the spread of communism through its 
program of mutual security treaties with Japan, Korea, nationalist 
China and the Philippines, through its part in  the creation of 
SEAT0 and by its economic and technical aid programs. By the 
late 1950s no general far eastern settlement had been agreed t o  
and as a result many issues remained unresolved in the area. At  
best it might be said that in the bipolarized world of the second 
half of the 20th century an uneasy truce had been established in 
the far east. 
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FAR EASTERN AREA, an administrative unit of Asiatic 
Russia, created in 1922, upon the fall of the independent Far  
Eastern People's republic; it occupies 1,o7 2,817 sq.mi., but its 
population in 1939 was only about 2,338,09 j. On Oct. 20,  1938, 
the Far Eastern Area was subdivided into the following two re- 
gions : 

( I )  Maritime (Primorskaia) K r a y ,  64,788 sq.mi., including 
Ussuri region. Population (19 56) 1,305,ooo ; urban 861,000; rural 
444,000. 
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(2) Khabarovsk Kray,  31 5,521 sq.mi., including the Jewish 

Autonomous oblast. Population (1956 est.) 1,140,ooo; urban, 
81 1,000; rural 329,000. 

Eastward from Chaun bay the Arctic ocean forms its northern 
boundary, and the Bering sea, the Okhotsk sea and the Gulf of 
Tartary wash its eastern shores. The Yakutsk and Buriat-Mongol 
Soviet republics lie to the west, the boundary running for the 
most part along the crests of the Anadyr, Stanovoi and Yablonoi 
mountains. 

Mongolia, Manchuria and Korea lie to the south; the Peking 
convention of 1860 defined the boundary between Russia and 
Manchuria as following the Argun, Amur, Ussuri and Sun- 
gacha rivers to Lake Khanka, thence crossing the lake westward 
to the Pai-ling river, thence along a mountain range to the junc- 
tion of the Hu-pu-tu (Khubtu) with the Suifen river, and thence 
along the Hunchun river, and along the range of mountains be- 
tween that river and the sea, up to the Tumen river 6 mi. inland 
from its mouth. However, most maps show the boundary as 
running along the whole course of the Hu-pu-tu river. 'The ocean 
boundary lies along the Bering strait, separating Russia from 
Alaska and Lawrence island, and passes south of Cape Lopatka 
separating the Kurile isles from Kamchatka. The Commander 
islands, off the east of Kamchatka peninsula, and the part of 
Sakhalin island north of lat. so0, form part of the Far Eastern 
area. Much of the area is unproductive, and difficulties of posi- 
tion, structure and climate combine to retard its development. 

A great part of Kamchatka has not yet been topographically or 
geologically surveyed, and uncertainty exists as to  the continuity 
of the Yablonoi and Stanovoi mountains, and as to the north- 
eastern termination of the latter. The relation of the Great 
Khingan to the Stanovoi is also not yet worked out. Much of 
Kamchatka, both peninsular and continental, is occupied by moun- 
tains, and in the Amur region a range of granitic and schistose 
mountains, called the Little Khingan, or Bureya or Dousse Alin, 
runs parallel to the Great Khingan from the north bank of the 
Amur river, while still further east is the Sikhota Alin range, oc- 
cupying most of the Maritime territory. The only volcanic activ- 
i ty  is in Kamchatka peninsula, where a series of partly active and 
partly extinct volcanoes runs along the east coast. Kluchevskaya, 
16,130 ft., is probably the highest active volcano in Asia. 

T h e  Trans-Baikal region, with the Selenga, Vitim and Aldan 
plateaus, forms part of a terrace rising 3,000 to 5,000 ft. above the 
general 1 , 2 0 0  to 1,500 i t .  level of the high eastern plateau of Asia. 
Tundra occupies one-third of the Far Eastern area, and in addition 
part of north Sakhalin is tundra. If these tundra regions are ex- 
cluded, 64% of the remaining land is forest clad. 

The  forests may be divided roughly into the following three 
groups : 

( I )  the Daurian type stretching from the west of Transbaikal 
to the Zeya river, consisting mainly of larch and birch, with open 
prairies which in spring become grassy seas, where the peony, 
aconite and similar blooms reach a height of 4 to j ft.; 

( 2 )  the Manchurian type, extending eastward from the Bureya 
river and southward along the western slopes of the Sikhota Alin 
range. The prevailing trees are fir, silver fir and Manchurian 
cedar, amongst which are sprinkled broad-leaved Manchurian va- 
rieties, e.g., velvet tree, Greek nut, Manchurian ash, Mongolian 
oak and a few species of maple; 

(3 )  the Okhotsk-Kamchatka flora occupying Okhotsk and 
Kamchatka, the eastern slopes of the Sikhota Alin, the northern 
parts of the Amur region and Maritime territory and the island 
of Sakhalin. I t  consists mainly of the Siberian fir and cedar, with 
a few birch, aspen, alder and poplar trees. 

I n  spite of this wealth, the timber industry is little developed, 
partly because of the lack of road communication and sea tonnage 
and partly because of the lack of suitable port facilities; the cap- 
ital to  provide these is lacking. The Amur river forms an excellent 
summer waterway for timber, but Nikolaevsk at  its mouth has no 
facilities for timber haulage and embarkation. The river is frozen 
from November to May and at  Nikolaevsk to June. Therefore, 
Vladivostok is the main timber port, but the fact that timber 
must be carried by rail to it increases the cost and hence puts 

Russian timber at a disadvantage on the world market. Vladi- 
vostok also is the natural outlet for Manchurian timber, and 
with better dock facilities could double its trade. Oak, cedar, 
fir and planks of aspen for match manufacture are chiefly ex- 
ported, while Imperatorskaya bay (now Soviet bay) exports soft 
woods to Australia, and Olga bay exports pit props. Attempts 
are being made to replace the export of raw timber by local in- 
dustries dependent on timber, and match, veneer and plywood 
factories have been established in the Ussuri valley, while in 
Transbaikalia, the Amur region and the Maritime territory there 
are now more than 30 timber mills, those round Vladivostok man- 
ufacturing barrels for the fishing industry. At Spasskaya (Yevge- 
nevka) on the Ussuri railway, is a factory producing turpentine, 
tar, wood alcohol, vinegar, resin and potash. 

In  spite of destructive exploitation in the past, hunting and 
trapping still form the chief occupation of the native tribes, and 
a supplementary source of income for the Russian settlers. The 
Arctic fox and white bear are found only north of lat. 60°, and 
the former is not so abundant as in western Siberia. The blue, 
the red and the black or silver fox are trapped in quantity, 
especially by the Koryaks. The raccoon dog, a native of China 
and Japan, is found in the Amur basin and valued for its skin 
in winter and its flesh in summer. The polar bear is found where 
there are seals, but the brown or Kamchatkan bear is common in 
the forests and yields both fur and food; the black or Tibetan 
bear is found in the south. The Gilyak tribes are specially skilled 
in bear hunting, and the bear has religious significance for many 
native tribes. The marten and sable are decreasing; the best 
sable comes from the Nerchinsk, Amgun and Zeya districts and 
the poorest quality from Sakhalin. Ermine, glutton, skunk and 
otter are also decreasing. The hare is trapped for local use, 
though many tribes will not eat its flesh. Squirrels are not 
found in Kamchatka, but in the south they are common, and 
their skin is in great demand for gloves, hoods and carriage 
aprons. The reindeer is widespread in the tundra region, the 
Koryaks and Chukchee often owning herds of two to five thou- 
sand head, which provide them with meat, leather and means of 
locomotion. War conditions of 1914-22 had a disastrous effect, 
and it has been calculated that of 1,6zz,ooo reindeer, only 687.000 
survived. The elk is also found, and the wapiti and maral deer 
are valued for their horns. From the horns of the maral deer a 
powder called panty is obtained which is in great request amongst 
Chinese physicians. The musk deer is hunted in the Amur region 
and Sakhalin; its flesh is eaten, its skin used for clothing and 
its thin leg bones made into arrowheads. The roebuck, stag, rock 
deer and spotted deer are found, and in the island of Askold 
near Vladivostok, the siku. The musk ox is extinct, except pos- 
sibly in Sakhalin. 

The Commander islands were a t  one time famous for the fur  
seal, but promiscuous killing has greatly diminished its numbers. 
Near Chita and in the jungles of the Maritime territory, tigers are 
much dreaded; the snow leopard, lynx and two varieties of wild 
cat are also found. Fish is abundant and varied, both in the 
rivers and the sea; many native tribes rely on fish for food in 
much the same way as we rely on bread. I t  is salted or frozen 
for winter use, and towards the end of winter is often eaten in 
an advanced state of decomposition. The best market for ex- 
ported fish is Japan. Attempts are being made to foster a tinned 
fish industry, and Kamchatkan tinned salmon, mainly put up 
under Japanese direction, finds an increasing market. The scarcity 
of salt greatly hampers the fish preserving industry, and the 
government was financing the Yakutsk salt mines on Vilyui river, 
a tributary of the Lena, to meet the need. Herrings are abundant 
in Peter the Great gulf and could find a ready market in Siberia 
if better transport and refrigerator facilities were provided. The 
Keta or dog salmon is common except in south Kamchatka, and 
from its skin the natives make sails, clothes and boots. For a 
detailed account of the numerous kinds of fish see A Handbook 
o f  Siberia and Arctic Russia, I.D. 1207, London 1920, in which 
there is also a detailed account of the various native tribes. 

Climate.-The climate varies much, since the region extends 
from 70' N. to 42' N. The northeast corner, including the 
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Anadyr mountains, lies within the frozen Arctic tundra zone, from Mongolia form a staple import. Dairying and cattle breed- 
where summer is very short, with a temperature never rising ing of a fairly intensive type are carried on in the Ussuri region 
above 60" F, and winter is long and cold, with a January mean to supply the towns of Khabarovsk and Vladivostok, but  are  
of -10" F to -40° F Precipitation is slight. Three factors much hampered by insect pests. I n  Transbaikal a n  extensive 
influence the climate of the remaining area, ( I )  the cold current nomad form of cattle-breeding is carried on, the herdsmen often 
of the Okhotsk sea considerably lowers the temperature; thus taking their flocks into Manchuria for the winter. Horses are 
the centre of the frozen Kamchatka desert lies in about the bred and used as working animals in the summer and for posting 
same latitude as Moscow; (2) the south-east monsoon brings routes i n  the winter. The rearing of sheep and goats wherever 
rain, especially in July and August, to  all the Pacific coastal possible was emphasized by war conditions, which cut off the 
areas, thus making summer stormy, wet and cool and unfavour- supply of imported cloth and made the country dependent on 
able to  agriculture; (3) the continental situation and high eleva- homespun. Strong and hardy camels are  bred in Transbaikal. 
tion of Transbaikalia and part of the Amur region cause severe Pigs in  this region are of poor quality, but in  the Ussuri district 
winters, often lasting seven months, though in the remaining they are better bred and a bacon industry is developing. 
five summer months the heat is sufficient to allow sub-tropical The  mineral wealth is as yet not completely surveyed. Gold 
plants, e.g., rice, to  be grown. The slight snowfall exposes the output has diminished markedly since 1917 and will probably 
ground to the severe winter frosts and prevents the cultivation need t o  be put on a machine using basis in  place of the old hand 
of winter wheat. The range of temperature here may be 70" F, methods; i t  is  mainly obtained from alluvial washings. The rich 
and even a t  Vladivostok is 64.6' F. The annual rainfall in  Trans- quartz deposits could not be profitably exploited under present 
baikal and the west of the Amur region is 300 to 500 mm.; in the conditions. Climatic conditions make work possible only in 
eastern Amur regions and the Maritime territory 500 to 700 mm. summer, and most of the gold is found in places where the 
and towards the south 700 mm. Dense fogs are common on the ground never really thaws; if the summer is  dry, water for 
coast in summer. Sakhalin and Kamchatka have less severe ex- washing is deficient; if wet, flooding is troublesome. Population 
tremes of climate and heavier rainfall all the year round; in east is scanty, roads almost non-existent and the cost of bringing 
Kamchatka precipitation is about 1,000 mm. per annum. Ayan, machinery and food supplies is exceedingly heavy. The  chief 
on the south coast of the Okhotsk sea, gets the same heavy rain- regions are  the Nerchinsk, the Zeya and its tributaries, the 
fall, but the north coast of this sea is completely dry. Bureya, and especially its tributary, the Niman; Blagoveshchensk 

A g r i c u l t u r e  and Industry.-Rumours of rich black earths and Zeya-Pristan have government gold laboratories. The  Amgun 
in the southern parts attracted the first settlers, but black earth mines near Kerbinski have proved too costly t o  exploit, but the 
exists only in the Transbaikal, where i t  is of poor quality and rap- Orsk mines on Lake Chlya, near Nikolaevsk, are  more successful. 
idly degenerates; climatic conditions here are unfavourable fo r  The more accessible mines in  the Ussuri district are worked out, 
agriculture. The soils in the Amur region and Maritime terri- but a new source has been opened on the Iman river. Quartz gold 
tory, formerly accepted a s  black earths, prove to be dark col- was extracted formerly from Askold island near Vladivostok. 
oured bog, semi-bog and ash coloured soils; when capital fo r  The silver mines of Nerchinsk, in  Transbaikal, which were worked 
draining becomes available, they should prove productive. On the as  early a s  I 704 and reached their maximum output in  I 774, are 
narrow coastal fringe, the impenetrable clayey and stony rocks n o  longer worked, since the easily reached layers are  exhausted 
led t o  bogging and flooding during the semi-tropical summer and the Kirghiz silver mines are more productive. Zinc and 
rains. Agriculture is therefore most favourably carried on in the silver-lead mines are  worked near Tyutikha bay and Soviet bay. 
light, easily worked, muddy alluvial soils of the Amur, Ussuri, Wolfram, bismuth, asbestos, platinum, molybdenum, osmiridium 
Zeya and Bureya valleys. The most densely sown area is  round and tin are found and many precious stones, unworked for  lack 
Blagoveshchensk, from which district sown land thins out in  of demand. Antimony ~ c c u r s  in  quantity in the Amur region. 
every direction; the chief crops are wheat 52.2%, oats 39.376, Brown coal of a low calorific value has been mined in the Trans- 
grasses 2.2%, potatoes 1.4%~ rye I-3%, other crops being buck- baikal and Amur region since the coming of the railway. I n  
wheat, millet, sunflower seed, barley, flax and hemp. Melons are the Maritime territory both brown coal and a better variety are 
also grown. The Ussuri valley and the district near Vladivostok, mined for the Ussuri railway, but the best coal is obtained from 
especially from Lake Khanka to the Suifen river are well culti- Sakhalin; the Japanese markedly developed the mines during 
vated. Of late years rice has been introduced so successfully their occupation. The  eastern shores of Sakhalin.also produce 
that its northern limit is  now 49" N., instead of 42" N. Experi- good quality naphtha, and this and the coal are worked by a 
ments are being carried out with a view to establishing the cul- Japanese concession. Iron was worked in the Transbaikal in the 
tivation of tobacco, sugar-beet and silk; the chief crops a t  present 18th century and a n  iron foundry existed a t  Petrovsk on the 
are oats, wheat and buckwheat. Soya beans are increasingly Balaga river; i t  declined after the opening of the trans-Siberian 
grown and carrots, potatoes, tomatoes, cabbages and fruits, railway, but  revived temporarily in 1914-22. Chinese competi- 
especially the apple, ripen well in the short summer. Hay in this tion, with better fuel and ore conditions, is now reducing its 
district is so rank and coarse that cattle sometimes refuse i t ,  prosperity. The Olga bay iron industry is more prosperous 
Wild grapes are found in the southern Ussuri region. Beekeep North-east Kamchatka has undeveloped resources of gold. plati- 
ing, since its introduction i n  1871, forms a valuable supplement num, silver-lead ore, iron, coal, granite, marble and naphtha. I n  
to agriculture, except where the opium poppy is grown. The 1925 concessions were granted t o  the following British firms, ( I )  
only other cultivated region is i n  Transbaikal, along the valleys "Lena Goldfields" for 30 years. (2) "The Priamur Mines" for 
of the Ingoda, Onon and Argun rivers, where irrigation of a 36 years to  develop the iron, zinc, lead and silver a t  present un- 
primitive kind is practised, rye, oats, wheat and buckwheat form- worked in the Olga bay district. (3) "The Tetukhe Mining Cor- 
ing 92.4% of the harvest. The northern limit of agriculture in poration" for  36 years t o  develop the zinc, silver, lead and sul- 
the Maritime territory is 43" N., as  against 65" N. in th$ Yakutsk phate near the Tetukhe river. (4) "The Ayan Corporation" for 
Republic, but a small patch of land near the Tym and Poronaya 36 years t o  work the gold mines in  Kamchatka. The  industries 
rivers in Sakhalin, another near the mouth of the Uda river, and of the Far  Eastern Area are a t  present mainly restricted to 
a third in the Kamchatka peninsula form tiny islands of possible peasant products for local needs, homespun, sewn leather foot- 
cultivation much t o  the north of the general limit. War and civil wear, flour-milling, etc. Leather is distinctly a peasant industry, 
war diminished the size of the sown area, and the quality of the except in Vladivostok and the Transbaikal. Vladivostok and 
harvest, which is still (1928) much below the 1913 level. Even Blagoveshchensk are important flour-millirg centres, and a inaca- 
then, however, sufficient grain for the needs of the population roni industry was established at  the former town in 1923. Both 
was not grown. Most imported grain is floated down the Sungari towns have shipbuilding and repairing industries; the latter for  
river from Manchuria; the remainder either comes from North the Amur river fleet. The former Khabarovsk arsenal now pro- 
America via Vladivostok or from western Russia via the Siberian duces agricultural implements. The damage to the railway bridges 
railway. The home meat supply is also deficient, and fat cattle and rolling stock and to the river fleet during 1914-1922 is still 
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felt. Roads are lacking in many places and are often impassable 
in the rainy season. The opening of the final railway link be- 
tween Khabarovsk and the Transbaikal in 1914-15, has not yet 
had time t o  make its influence felt. Coastal transport is difficult 
owing to the uncharted seas and the summer fogs and winter 
ice. The Far  Eastern Area thus presents itself as an area of 
potential wealth as yet undeveloped. I t s  present exports of tim- 
ber, fish, furs, coal, oats, beans, rice, hempseed and bran hardly 
cover its imports of grain, fats, tea, sugar, meat, cattle, agricul- 
tural and other implements, machinery and small necessities such 
as paper, soap and chemicals. The seasonal nature of its indus- 
tries and the difficulties of agriculture, combined with transport 
difficulties are a check on colonization, and yet intensive coloniza- 
tion is the only means of creating a demand for'manufactures of 
a non-seasonal character. I t s  chief towns are Vladivostok, Kha- 
barovsk, Chita, Nerchinsk (qq.v.) and Blagoveshchensk. 

N a t i v e  Tribes.-Many native tribes still survive. Until re- 
cently the Palaeo-Siberian races, akin to  the North American 
Indians, occupied all eastern Siberia and some Japanese islands. 
They have been pressed out by invaders towards the north-east, 
and of the present 35,000 population of Kamchatka, about 30,000 
are natives. The Chukchee are the most important. Their original 
territory was mainly from east of Chaun bay to the north of the 
Anadyr region. but the increase of their reindeer herds has caused 
them to expand, a t  the expense of the Yukaghirs. They inhabit 
the tundra and its taiga fringe, seeking the latter for shelter in 
the autumn and camping in summer near a glacier or in the open 
tundra. They were probably originally a maritime people who 
later developed reindeer breeding and they are today divided 
into the Reindeer and the Maritime Chukchee. The latter live 
mainly by seal and walrus hunting and their boats are made from 
walrus hide. The Reindeer Chukchee hunt wild reindeer, wolves, 
bears and foxes to supplement their reindeer breeding. The 
Koryak tribe, closely related to the Chukchee, extends from the 
Stanovoi mountains to the sea, and along the west coast of 
Kamchatka to lat. 5;' N. They are also divided into a Maritime 
and a Reindeer section, the latter intermarrying with the Chuk- 
chee and the former with the Kamchadals. They fish, hunt and 
breed reindeer, and have developed much artistic skill in  carving 
wood, ivory, whalebone and horn and in basketwork and rug- 
making. Kamchadal is a name applied to the principal tribe 
of the Kamchatkan peninsula; pure aborigines are rare, much 
intermixture between them and escaped convicts having occurred. 
Their chief occupation is salmon fishing, though some are hunters 
and trappers. They train sledge dogs and are expert sledge 
drivers. The Gilyaks of the coastal region on either side of the 
Amur present an ethnological problem, one type approximating 
to the Ainu, another to the Tungus and a third being distinct 
from either. Hunting, fishing and trading are their chief occupa- 
tions and till recently they carried on a slave trade with the Ainu 
and Goldi. The bear is their sacred animal, and there is a bear 
cage near each of their villages. A few Eskimo are found in the 
north and a few Aleuts in the Commander islands. 

Of the Neo-Siberian tribes, sometimes called the Ural-Altaic, 
the Tungus are the most important in this region; they are a 
branch of the same Mongolic tribe as the Manchu. They stretch 
from the Taimir peninsula along the Yenisei valley across the 
Vitim plateau to the sea coast almost from Korea to Kamchatka; 
the Amur and Ussuri are Tungus streams. The Lamuts and 
Olennye of the Chukchee peninsula are a branch of the Tungus. 
The southern Tungus fall into two linguistic groups, one including 
the Orochon, hlanegir, Birar and Kile, the other the Olcha, Oroke, 
Negda and Samagir. Physical and linguistic divisions do not, 
however, correspond, e.g., the Olcha resemble the Gilyaks phys- 
ically, and the Samagir resemble the Goldi of the Amur, Ussuri 
and Sungari region. I n  Transbaikal many Tungus have become 
sedentary and intermingled with the Russian settlers, but the 
nomadic cattle-breeding Tungus, forming about 45% of the whole, 
have preserved their nationality and language and are demanding 
recognition of an autonomous area The Buriats of Transbaikal 
are the principal Mongol tribe in Siberia; the eastern branch is 
known 3 s  the Aga-Buriat, as distinct from the Buriat Mongol 

(see BURYAT). 
In 1925 the first congress of native peoples of the Transbaikal 

Amur region and Maritime territory was held. I t  laid down a 
broad basis for preserving native cultures and suggested plans, 
( I )  for combating shamanism (q.v.), the sale of women, and the 
spread of such diseases as syphilis, leprosy, etc., (2) for estab- 
lishing cooperation among the natives to prevent their exploita- 
tion, (3) for enabling the natives to adapt themselves gradually 
to timber and other industries, in view of the fall in the value of 
hunting and fishing. The congress was significant of a new out- 
look on problems of the relations of native tribes and incoming 
settlers and traders. I n  1926 a station providing veterinary aid to 
native reindeer breeders and medical help for the natives was 
established in St. Lawrence bay near Bering strait. 

Colonization.-The history of the opening up of the Far 
Eastern Area is full of romantic interest, and the hardships 
sutfered in its wild country and Inhospitable climate were perhaps 
greater than in opening up any other region. The wealth of fur 
attracted traders from early times. The Cossack Dezhnev in 
1648, after whom East Cape has been re-christened Dezhneva, 
sailed through Bering strait eighty years before Bering, and dis- 
covered the Anadyr, where he was joined by other Cossacks who 
had come by land from the Kolyma river along the Anyui and 
over the watershed. I n  1647 Okhotsk fortress was built and by 
1697 Kamchatka was explored and a fortress built a t  Verkhne- 
Kamchatsk. I n  1643 Poyarkov sailed dbwn the Zeya and the 
Amur to the Pacific and returned via Okhotsk. I n  1649-50 
Khabarov, a merchant of Olekminsk sailed down the Amur and 
wintered at the place which now bears his name. He also selected 
the future Blagoveshchensk as a suitable site. About this time 
Verkhne-Udinsk and Nerchinsk were founded, but the Amur 
was ceded to China in 1689. The final occupation of the Amur 
is mainly due to  Count Muraviev-Amurski, who, in 1849, sent 
Nevelski to explore the mouth of the river, and Nikolaevsk was 
founded by him. Two years later de Castries bay and Mariinsk 
were occupied and outposts established in Sakhalin. The journeys 
of Middendorf, 1844-45 ; Akhte and Schwarz, 1852, and in 1854- 
57 of the Siberian expedition increased the knowledge of and 
interest in the district. At the same time the Siberian branch 
of the Russian Geographical Society was formed in Irkutsk as 
a centre for Siberian research. During the Crimean War, Petro- 
pavlovsk in Kamchatka was successfully held against the English 
and French, and later a flotilla was sent down the Amur to help 
the Pacific fleet. The settlement of peasants along the left bank 
began in 1856 with colonies at  the mouth of the Kumara, the 
Zeya and the Sungari, and at  the entrance to the Little Khingan 
gorge. I n  1858, by the treaty of Aigun, China ceded to Russia 
the left bank of the Amur from the Argun to the sea, and the 
Peking Convention of 1860 confirmed the cession to Russia of 
the Ussuri region. For some years a zone of free trade existed 
along the frontier, but this was discontinued in 1912 and much 
smuggling now goes on. I n  1872 Vladivostok was made the Rus- 
sian Pacific Naval base. I n  1896 Russia abandoned the longer 
and more difficult railway route along the Amur in Russian terri- 
tory in favour of a joint Chinese-Russian railway through Rfan- 
churia to link the Transbaikalia railway with Vladivostok, and in 
1898 obtained the lease of Port Arthur, and after the Boxer 
rebellion of 1900 established herself in Manchuria and Korea. 
But by the Treaty of Portsmouth 1905, at the end of the Russo- 
Japanese war, Russia recognized Japan's right to Korea, ceded 
her rights to Port Arthur and retired from Manchuria. Sakhalin 
was divided between Russia and Japan at lat. joO and Japan 
gained fishing rights in the Bering and Okhotsk seas. Russia was 
then compelled to build the Amur railway which was completed 
in 1915. Following on the 1917 revolution, a rising took place in 
Vladivostok in 1918, and Japanese and British naval forces occu- 
pied the town. Much confused fighting took place, Semenov's 
troops, the retreating Czecho-Slovak army, the White Guards, 
Allied troops and especially Japanese troops and Bolshevist forces 
all taking part. From 1920 to 1922 an independent Far Eastern 
Republic existed, but in November 1922 the Soviet power finally 
established itself and the Far Eastern Area was incorporated in 
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the R.S.F.S.R., though the Japanese did not evacuate northern dation he was appointed professor in the college of Cardinal 
Sakhalin until May 192 j. Colonization in the area was attended in Lemoine. 
early days with great difficulties and casualties were heavy. The I n  1521, on the invitation of Bishop Briqonnet, he went to 
region of oldest settlement is the Transbaikalia, where Cossacks Meaux, and took part in efforts of reform within the Roman 
were established in the middle of the 17th century; thence they communion. The persecuting measures of 1523, from which 
were progressively moved eastwards, settling on the Amur river Faber found a refuge at  Meaux, determined Fare1 to leave France. 
in 1857. In 1869 peasant colonization of the Amur district began Oecolampadius welcomed him to Basel, where in I524 he put 
and the opening of the Odessa to Vladivostok sea route in 1878, forth 13 theses sharply antagonizing Roman doctrine, and de- 
which lessened the transit time from two years of difficult land fended them with so much heat that Erasmus joined in demanding 
travel to a few weeks' sea voyage,,gave a great impetus to the his expulsion from the city. 
settlement of the Maritime and Ussuri districts. Besides Cossacks Farel then thought of going to Wittenberg, but his first halt was 
and peasants, political and religious refugees and exiles also settled at  Strassburg, where Bucer and Capit0 received him kindly. At 
in the district and have formed a valuable element in the popula- the call of Duke Ulrich of Wiirttemberg he went in the capacity 
tion. Some, notably Bogoras in his studies of the peoples of the of preacher to MontbCliard, but was forced to leave early in 152 j. 
Chukchee region, have added considerably to the scientific ex- Retracing his steps to Strassburg and Basel, at the end of 
ploration of the district. Criminal exiles, on the other hand, have I 526 he obtained a preacher's post a t  Aigle, then a dependency 
been a great source of disorder; many convicts escaped and they of Bern, and, with reference to  his protection by  that city, 
and the ex-convicts whose term of imprisonment was completed, adopted the pseudonym lj'rsinus. H e  obtained in 1528 a licence 
frequently terrorized the native tribes and settlers. In  1907 the from the authorities to preach anywhere the canton of 
custom of sending criminals to Sakhalin island was discontinued. Bern, but extended his labours to the cantons of Neuchgtel and 
After 1925 the S 0 ~ i s t  government was offering special facilities Vaud, in Oc-. 1530 breaking into the church of Neuchgtel with 
to settlers in the far east, especially to  those intending to work an iconoc~astic mob. In 1532 he visited the Waldenses and on 
in the lumbering and fishing industries. the return journey halted a t  Geneva, then a t  a crisis of political 

BIBLIOS~PHY.-G. F. Wright) Asiatic Russia, vol. I and 2 (1903) ; and religious strife. On June 30, 1532, the Council of Two Hundred H. Baerlein, The March of  the Seventy Thousand (1926) ; C. H. 
Howes, I n  the Uttermost East (1~03) ; H. K. Norton, r/te F~~ ~~~t~~~ had ordained that in every church and cloister of the city "the 
Republic o f  Siberia (1923) ; L. Pasvolsky, Russia in the Far East pure Gospel" should be preached; against this order the bishop's 
(1921) ; S. Patkanov, Essai d'une Statistique et d'une Gdographie des vicar led the opposition. Reaching Geneva in Oct. 1532, Fare1 a t  
~ e z ~ p l e s  ~alaes ia t i~ues  de la Sibdrie (1903) ; H .  de Windt, The New once began to preach at  his lodging, and soon attracted crowds. 
Siberia (1896). H .  Huppert, Men of  Siberia (1935) ; E. W. Pfizen- 
mayer, Man and Manznzoth ; T. W. shklovsky, F ~ , .  Summoned before the bishop's vicar, he was violently thrust f rom 
North-East Siberia (19r6) ; Charles Steber, La Sibdrie et tlextrime- the court and bidden to leave the city within three hours. H e  es- 
nord sovibtique (1936). (R. M. F.; X) caped with difficulty to Orbe by boat. Through the intervention 

FAREHAM, a market town, seaport and urban district in the of the goverr~ment of Bern, liberty of worship was granted on 
Gosport and Fareham parliamentary division of Hampshire, Eng., March 28, 1533 to the Reformation party in Geneva. Farel, re- 
13 mi. E.S.E. of Southampton by road and bridge, at the head of turning, achieved in a couple of years a complete supremacy for 
a creek opening into the northwestern corner of Portsmouth har- his followers. On New Year's Day 1534 the bishop interdicted 
bour. Pop. (1951) 45,520. Area 28.7 sq.mi. The ancient church all preaching unauthorized by himself, and ordered the burning 
of SS. Peter and Paul belonged to an Augustinian priory founded of all Protestant Bibles. This was the signal for  public disputa- 
by Henry I ;  it has been several times rebuilt. tions in which Fare1 took the leading part on the Reformation 

The fact that Fareham (Fernham in Domesday Book) formed side, with the result that by decree of Aug. 27, 1535 the mass was 
part of the original endowment of the see of Winchester fixes its suppressed and the reformed religion established. Calvin, on his 
existence certainly as early as the 9th century. There is evidence way to Base1 for a life of study, touched a t  Geneva, and by the 
to show that Fareham had become a borough before 1261; it is importunity of Fare1 was there detained to become the leader of 
mentioned in Dome~day Book as subject to a reduced assessment the Genevan Reformation. The severity of the disciplinary 
on account of its exposed position and liability to Danish attacks. measures which followed procured a reaction under which Farel 
I t  was a mesne borough held by the bishop of Winchester, but by and Calvin were banished the city in 1538. Fare1 was called t o  
183 j it had lost this status. I t  became an urban district in 1894. Neuch2tel in July 1538, but his position there was made untenable, 
Fareham was represented in the parliament of 1306, but two years though he remained at  his post during a visitation of the plague. 
later it petitioned against representation on the ground of expense. When (1541) Calvin was recalled to Geneva, Fare1 also returned; 
A fair was held under grant of Henry 111, and in the 18th century but in I542 he went to  Metz to support the Reformation there. 
was mainly important for the sale of toys ; it was abolished in 1871  I n  I 544 he returned to Neuchltel. No one was more frequently 
The modern Monday market developed from the ancient street and confidentially consulted by Calvin. When the trial of Serve- 
market. tus was in progress (1553), Calvin was anxious for Farel's pres- 

Fareham in mediaeval times was a free port and had a con- ence, but he did not arrive till sentence had been passed. H e  
siderable trade in wool and wine. I ts  modern trade is in corn, accompanied Servetus to the stake, vainly urging him to a recanta- 
timber and coal, the creek being accessible to vessels of 300 tons. tion at  the last moment. Calvin's death, in 1564, affected Fare1 
There is a large public abattoir, built in 1949. The principal in- deeply. H e  died at  Metz on Sept. 13, I 565. 
dustries are boatbuilding, light engineering and the manufacture See C, Ancillon, vie  de G, ~~~~l (16gI) ; the article in ~ ~ ~ 1 : ;  M. 
of bricks, coarse earthenware, terra cotta and leather. Among the Kirchhofer, Das Leben W .  Farels (1831-1833) ; Ch. Schmidt, Etudes 
localities comprising the urban district are Portchester, Walling- sur Farel (1834) ; F. Bevan, W. Fare1 (1893) ; J .  J. Herzog, in Herzog- 
ton! Stubbington. Hill Head, Titchfield, Iyarsash, Locks Heath, Hauck's Realencyklofladie (1898). 
Park Gate, Sarisbury Green, Swanwick and Burridge. FARGO, WILLIAM GEORGE (1818-ISXI), pioneer 

About 3 mi. W. is Titchfield, with a partly Saxon church and U.S. expressman, was born in Pompey, N.Y., on May 20, 1818. 
the remains of a Premonstratensian abbey of the 13th century, in- H, became a freight agent for the Auburn and Syracuse Railway 
corporated in a now ruined mansion after the Dissolution. The c0, in 1841, and express messenger betlveen Albany and Buffalo 
ruins of Portchester castle? on Portsmouth harbour (3 mi. E. of a year later, and in 1843 a resident agent in Buffalo. I n  1844 he 
Fareham), consist of an extensive walled enclosure retaining its organized, with Henry Wells (18~5-78) and Daniel Dunning, the 
Sorman keep and showing considerable evidence of Roman work- first express company to engage in the carrying business west o f ,  
manship in its outer walls. The castle walls enclose the church of ~ ~ f f ~ l ~ .  The lines of this company were rapidly extended to 
St. Mary, and the grounds are open to the public. Chicago, St. Louis and other western points. In  March 1850, 

FAREL, GUILLAUME (1489-1j65), French reformer, when the American Express Co. was organized, Fargo became 
was born of a noble family near Gap, Dauphin&. He studied in secretary; in 1852, with Henry Wells, he organized Wells, Fargo 
Paris under Jacobus Faber (Stapulensis), on whose recommen- and Co. to conduct an express business between New York and San 
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Francisco by way of the Isthmus of Panam&. I n  1861 Wells, of the birds (i.e., the Sufis) for their king, the mythical Simurgh 
Fargo and Co. bought the Overland Mail Co., of which Fargo had or Phoenix (i:e., God). As their leader in the search they elect 
been one of the original promoters. From 1862 to 1866 he was the hoopoe, who had guided King Solomon across the desert to the 
mayor of Buffalo, and from 1868 to his death, in Buffalo, on Aug. 3, queen of Sheba, and who describes the long and hazardous journey 
1881, he was president of the American Express Co. they must undertake through seven valleys (representing the seven 

FARGO, the largest city of North Dakota, U.S., and the seat stages of Sufiism). Many excuse themselves and draw back; and 
of Cass county, lies a t  the state's eastern boundary on the fertile of those who finally set out, only 30 birds (si murgh) succeed in 
bottom soils of ancient glacial Lake Agassiz, on the Red River entering the presence of the Simurgh, to discover that in so doing 
of the North opposite Moorhead, Minn. The population in 1960 they have lost their identity, that they are he and he is they. I n  
was 46,662 by federal census. (For comparative population fig- this TTay the poet allegorizes the final stage in the Sufi's progress, 
ures see table in NORTH DAKOTA: Population.) "annihilation in God." 

Founded by the Northern Pacific railway in 1871 in advance of The text of the Mentiq uf-Tair was published by Gar& de Tassy 
settlement and named for William George Fargo (of Wells, Fargo in 1857, and a French translation followed in 1863. An English 
and company), pioneer American expressman, its early prominence version of this translation, The Conference of the Birds, by S. C. 
was due to its rail, steamboat and stagecoach facilities a t  the head Sot t :  appeared in 1955 Farid ud-din was a prolific writer, and 
of navigation, where it served as an outfitting point for the first among his other works may be mentioned the Pand-Numa ("Book 
settlers. Wheat planting in the mid-1870s disclosed the soil's pro- of c o u n s e l s ~ ) ,  translated by silvestre de sacy (1819) ; and the 
ductivity and attracted emigrants from Europe, especially Scan- prose Tadhkiyat ul-Auliya ("Memoirs of the SaintsH), a series of 
dinavians. The development of wheat growing confirmed Fargo's biographies of the early sufis (ed, by R, A. ~ i ~ h ~ l ~ ~ ~  in persian 
role as  a transportation, marketing and distribution centre. Rail- ~ i ~ ~ ~ ~ i ~ ~ l  T ~ ~ ~ ~ ,  vol., 1905-07). 
road ended stagecoaching and steamboating but the See E, G. Browne, A ,Literary History o j  Persia, vol, ii (1906-24) ; 
Red river's water supply became important to industry. The H. Ritter, Das Meer der Seele: Mensch, Welt und Gott in den Geschich- 
manufacture of farm machinery and food products engage many ten des Fariduddin 'Attar (1955). (J. .4. BL.) 
factories and furnish work for 12% of the city's labour force. FARINACCI, ROBERTO (1892-1945), Italian politician, 
One-third of the labour force is employed in wholesale and retail JTas born Oct, 16, 1892, a t  Isernia in the province of ~ ~ ~ ~ ~ b ~ ~ ~ ~ .  
activities. Significantly identified with the city is the North Da- 'IYhile a young man he took part in the Italian Socialist move- 
kota State University of Agriculture and Applied Science, which 

ment as a follower bf the reformist leader Bissolati. ~f~~~ the 
was provided for by the state constitution (1889) and established armistice of 1918 he changed sides and was one of the first to join 
in 1890 by the first legislative assembly. The agricultural experi- Mussolini.s Fasci di Combattimento, He founded the Fascist daily 
ment station maintains branches at  Casselton, Lawdon,  Edgeley, paper crernona fllLova and was one of the leaders of the ~~~~i~~ 
Minot, Dickinson, Hettinger and Williston. armed squads (sqliadre d'azione) in southern Lombardy. There are ice rinks and toboggan 'Iides throughout the in 

When Mussolini came into power, Farinacci became in 
winter. Summer recreation centres in parks, playgrounds, the 
municipal swimming pools and at  the Fargo-Moorhead Symphony the new regime. In  192 5 (Feb. I 2) Mussolini appointed him gen- 

orchestra's "Music under the Stars" concerts. (R, P, 3 , )  era1 secretary of the Fascist party. Under his impulse, the party 
and the "fascistized" police suppressed the activities of the op- municipality and district in the Dacca divi- position, In 1 ~ 2 6  (Lfarch ) Farinacci was superseded as general sion of East Pakistan. The town stands on an old channel which 

debouches southJvard at  the Titulia mouth of the Ganges, I t  takes Augusta Turati. In the years, 
its name from a nIoslem saint, Farid Shah. Pop, (1951) 25,287,  practised law. He became a member of the Fascist grand council 

FARIDPUR DISTRICT has an area of 2 ,  j84 sq,mi. ; pop. (19 51) in 1935 and was appointed minister of state in 1938. He played an 

2,719,638, In the north the land is comparatively high, with a ~mportant part in bringing Italy into World War 11. After Mus- 
light sandy soil, From the town of Faridpur the ground slopes solini's resignation in 1943, Farinacci fled Rome. Late in April 

until in the south, on the confines of Bakerganj, it becomes one 1945 he was executed by Italian partisans. (M. W. S.) 
immense swamp, never entirely dry. FARINATO (FARINATI): PAOLO (c. 1524-1606), Italian 

The plains between the rivers are almost invariably more or less painter, engraver and architect, one of the leading painters a t  
depressed toward the centre, where usually a marsh or lagoon is Verona of his day, was born at  Verona; the Year is not recorded 
found. The Padma (Ganges) flows along the district's northern but on a picture dated 1603 he claimed to be 79 Years old. His 
boundary as far  as Goalundo, jYhere it receives the stream father, Giovanni Battista, ITas also a painter and may have been 
of the Brahmaputra ; thence the united stream turns southeastTvard his first master; later he probably ~vorked under Nicolb Giolfino. 
and forms the eastern boundary. Rice and jute are the chief crops. Farinato was active almost entirely in Verona. According to 
The subdivisional town of Madaripur (pop,. [I9511 21,005), in Carlo Ridolfi, a Madonna painted by him attracted the attention 
the south of the district, is a centre of the jute-baling industry. of Philip I1 of Spain when passing through Villafranca on Jan. 17, 

FARID UD-DIN 'ATTAR (c. 11 jo-c. I Z ~ O ) ,  Persian poet 1549, The first certain date is I 553, for by March of that year 
and Moslem mystic, whose most famous work, the Mantiq ut- his St. Martin altarpiece for the cathedral at Mantua (still 
Tair ("Language of the Birds"), describes, allegorically, the re- in sitzl) is recorded as finished in a joint letter from Farinato, 
ligious experience of the Sufis (see SUFIISM). Born in Nishapur, Domenico Brusasorci, Paolo Veronese and Battista del Moro to 
northeast Persia, toward the middle of the 12th century, he was Cardinal Gonzaga. All these artists had received commissions for 
a forerunner of the great Jalal ud-din Rumi (1207-73). He died Mantua in 15j2. Some dated pictures occur at  intervals, the last 
c. 1230, or in any case after 1221; the year in which the Mongols in 1603 (";CIiracle of the Loaves and Fishes" in S. Giorgio in 
sacked and destroyed his native city; there is therefore no truth Braida, Verona) where Farinato adds his age of 79 to the signature 
in the story that he lost his life in that catastrophe. I t  seems and date. From 1573 onward he kept a diary of commissions with 
probable that he ended his days in Mecca, where, in extreme old details of some of his work. His last years were divided between 
age, he wrote his last poem, the Lisan ul-Ghaib ("Tongue of the domestic squabbles with his sons and furtherance of his belief that 
Unseen"). His personal name was Abu Talib (or Abu Hamid), he was related to the noble Florentine family of Farinati degli 
Farid ud-din being.his title and 'Attar his pen name, chosen be- Uberti. His last will is dated July 23, 1606, and he is assumed to 
cause he followed the profession of pharmacist ('attar) or, rather, have died shortly after. He was buried in S. Paolo at  Verona, 
physician, having a sort of dispensary to which patients came where he had had his tomb constructed in 1594. Most of his vast 
daily for treatment. output of paintings was for churches in Verona and its environs, 

As a young man Farid ud-din had traveled widely, visiting where much of it has survived. H e  was strongly influenced by his 
Egypt, Syria, Arabia, India and central Asia; he then settled younger contemporary Veronese, and also by Parmigianino among 
down in his native town, where for 39 years he mas occupied in others. He also executed a few engravings, some architectural 
collecting the verses and sayings of the Sufi saints. projects which apparently included work on the Castello S. Felice 

The ddantiq z~t-Taiu is an allegorical poem describing the quest a t  Verona and very many drawings. I t  is by his drawings that he 
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is most widely known and represented; an important series of them 
is in the royal collection at  Windsor. Farinato often signed his 
work with the device of a snail, sometimes accompanied by his 
initials. 

BIBLIOGRAPHY.-G. Vasari, Lives o f  the Most Eminent Painters, Eng- 
lish trans. by G. du C. de Vere (1912-1s) ; C. Ridolfi, Le Maraviglie, 
ed. by D. von Hadeln, ii (1924) ; also D. von Hadeln in Tbieme-Becker, 
Kiinstler Lexicon, xi (1915). Farinato's diary was published by L. 
Simeoni in Madonna Verona, i-v (1907-11). For the Windsor draw- 
ings, see A. E. Popham and Johannes Wilde, The Italian Drawings of 
the XV and XVI  Centuries . . . at Windsor Castle (1949). (M. LY.) 

FARINELLI ( I  70 5-1 78 2), whose real name was CARLO 
BROSCHI, and who was one of the most extraordinary male soprano 
singers that ever lived, was born on Jan. 24, 17oj, at Naples. In  
1722 he made his first appearance at  Rome in Eumene. He sang 
at  Bologna in 1727, where he first met and acknowledged himself 
vanquished by the singer Antonio Bernacchi (b. 1700). Farinelli 
appeared in nearly all the great cities of Italy; in 1731 he returned 
to Vienna after two previous appearances there. He then modi- 
fied his style from mere bravura to one of pathos and simplicity. 
He visited London in 1734 and appeared at the Lincoln's Inn 
Fields theatre in Artaserse. After spending three years in Eng- 
land, Farinelli set out for Spain; he remained there for nearly a j 
years. His voice. employed by the queen to cure Philip V of his 
melancholy madness, acquired for him an influence with that 
prince which gave him eventually the power, if not the title, of 
prime minister. Under Ferdinand V I  he held a similar position, 
and persuaded him to establish an Italian opera. After the acces- 
sion of Charles 111, Farinelli was asked to leave Spain. He died 
at  Bologna on July IS, 1782. 

FARINI, LUIGI CARL0 (1812-1866), Italian statesman 
and historian, was born at  Russi, near Ravenna, on Oct. 2 2 ,  1812. 
After completing a brilliant university course at  Bologna, which 
he interrupted to take part in the revolution of 1831 (see CARBO- 
NARI), he practised as a physician at Russi and at  Ravenna. I n  
1843 he was expelled from the Papal States. He resided succes- 
sively in Florence and Paris, and traveled about Europe as private 
physician to Prince Jerome Bonaparte, but when Pius IX was 
elected pope and began his reign with apparently liberal and na- 
tionalist tendencies, Farini returned to Italy and was appointed 
secretary-general to G. Recchi, the minister of the interior (March 
1848). However, he resigned with the rest of thc ministry on 
April 29. Pius now sent Farini to Charles Albert, king of Sardinia, 
to hand over the command of the papal contingent to him. H e  
was again secretary to the ministry of the interior in the Mamiani 
cabinet, and later director-general of the public health depart- 
ment. He resigned on the proclamation of the republic after the 
flight of the pope to Gaeta in 1849, resumed it fbr a while when 
Pius returned to Rome with the protection of French arms. but 
when a reactionary policy was instituted, he went into exile at  
Turin. There he contributed to Count Cavour's paper I1 Risorgi- 
mento, in La Frusta and I1 Piemonte, of which latter he was at 
one time editor. He also wrote his chief historical work, Lo Stato 
Romano dal 1815 a1 1850, in four volumes (1850). , In 1851 he 
was appointed minister of public instruction in the D'Azeglio cabi- 
net, an office which he held till May 18 52. In  the Sardinian parlia- 
ment and in the press Farini was a staunch supporter of Cavour 
( q . v . ) ,  and urged that Piedmont participate in the Crimean War. 
When on the outbreak of the war of 1859 Francis V, duke of Modena, 
was expelled and a provisional government set up, Farini was sent as 
Piedmontese commissioner to that city; but although recalled after the 
peace of Villafranca he was determined on the annexation of central 
Italy to Piedmont and remained behind, becoming a Modenese citizen 
and dictator of the state. Farini negotiated an alliance with Parma, 
Romagna and Tuscany when other provisional governments had been 
established. 

Annexation to Piedmont having been voted by plebiscite and the 
o ~ ~ o s i t i o n  of Naooleon I11 having been overcome, Farini returned 
to -~ur in ,  when civour appointed Kim minister of the interior (June 
1860) and subsequently viceroy of Naples; but he soon resigned on 
the score of ill-health. Cavour died in 1861, and the following year 
Farini succeeded Urbano Rattazzi as premier. He resigned in 1863 and 
died on .4ug. I, 1866. 

FARLOW, WILLIAM GILSON ( 1 8 4 4 - 1 ~ 1 ~ ) ,  U.S. mycol- 
ogist and plant pathologist who pioneered investigations in plant 

RM. BUILDINGS 
pathology; his course in this subject was the first taught in the 
United States. He was born Dec. 17, 1844, in Boston, Mass., and 
received his A.B. (1866) and M.D. (1870) degrees a t  Harvard 
university. Later he studied in Europe. In  1874 Farlow returned 
to Harvard where he was professor of cryptogamic (flowerless and 
seedless plants) botany from 1879 until his death on June 3, 1919, 
in Cambridge, Mass. 

Although his publications were mainly on taxonomic and bibli- 
ographic phases of mycology, he also wrote articles on algae, lichens 
and ferns. His extensive library and collections of fungi, algae, 
lichens and mosses became the nucleus of Harvard university's 
Farlow library and herbarium. Several of his students became 
prominent in botanical fields. 

BIBLIOGRAPHY.-Roland Thaxter, "William Gilson Farlow," Bot. 
Gaz., 69:83-87 (1920); G. P. Clinton, "William Gilson Farlow," 
Phytopathology, IO:I-8 (1920) ; Biogr. Mem.  Nat. Acad. Sci., vol. 21 

(1926). (R. L. SR.) 

FARM: see AGRICULTURE ; FARM BUILDINGS ; FARM MANAGE- 
MENT; FARM TENANCY; SMALL HOLDINGS. 

FARMAN, HENRI (1874-1958), French aviator and air- 
craft constructor, born in Paris May 26, 1874, was first a painter, 
later a racing motorist. With his brother Maurice he modified a 
Voisin pusher biplane and with it won, in Jan. 1908, a L2,ooo prize 
for a circular flight of one mile. In  1909 he set a world's endur- 
ance record a t  the Reims aviation meet. In  1920 he again estab- 
lished a world's endurance record as well as an altitude record. 
As early as 1908 Henri Farman had a school of aviation and a 
construction works a t  Buc, near Versailles. Maurice Farman be- 
gan to manufacture aircraft a t  a later date, but in 1912 the 
brothers merged their interests in the Farman works a t  Boulogne- 
sur-Seine, making many planes of their characteristic pusher bi- 
plane type for military and training purposes. The 1914 model 
was extensively used for artillery observation and reconnaissance 
in World War I. 

Farman-type planes derived from the Voisin machine of 1908 
which depended on inherent stability for lateral control. The 
landing gear had wheels. After the Wright brothers' public flights 
in 1908 first disclosed wing warping for lateral control, Farman 
machines adopted ailerons, a simpler aerodynamic equivalent. 
The Wright machines adopted wheels. Subsequently, ailerons and 
wheeled landing gear came into general use on all planes. H e  died 
in Paris on July 18, 19 58. (J. C. HR.) 

FARM BUILDINGS. The buildings on a farm provide a 
home for the family and structures needed for farming opera- 
tions. Ideally the house should afford suitable space and the con- 
veniences, comforts and satisfactions that determine the family's 
standard of living. The service buildings consist of barns, shelters, 
storages and working arrangements for animals, crops and prod- 
ucts. These buildings should be economical in cost and upkeep, 
include labour-saving facilities and safeguards against loss or dam- 
age, and be readily adaptable to changing needs. 

Some types of farming do not require service buildings, nor that 
the operator live on the farm. In such cases, the operator's dwell- 
ing may be located in a town or village or nearby in the open 
country and animals or crops may be marketed directly from field 
or pasture. Under some conditions the farmhouse is combined 
with storerooms, stables, sheds and work areas into one major 
multipurpose building. Sometimes centralized service buildings 
are set up to serve a large area. 

On general-purpose farms the buildings usually include a dwell- 
ing, small structures such as garage, well house, workshop, etc., 
and whatever service buildings are needed for the particular farm. 
Needs differ from farm to farm, and between localities, regions 
and countries. The principal influences that determine choices 
are type of farming, climate, topography, size of enterprise, in- 
come and resources and the habits and customs of people. The 
buildings are most important on farms that are operated as full- 
time, profit-making enterprises. 

This article deals primarily with farm buildings and their de- 
velopment in relation to the changing needs brought about by the 
rapidly expanding mechanization of agriculture in the second half 
of the 20th century, especially in the United States. Problems of 
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investment, construction, materials and planning are discussed 
briefly in the following paragraphs. Then each major type of 
building is considered separately. 

No one farm has all the buildings described; on the other hand, 
many types of buildings are not mentioned. Wide differences in 
kind, size and quality of buildings are found in different climates 
and on different types of farms. In  many parts of the world, espe- 
cially in underdeveloped areas, farming was still largely on a sub- 
sistence basis in the second half of the 20th century and farm 
dwellings and other buildings were of the most primitive sort. 
Information about living conditions and agricultural methods and 
production in various lands will be found in the separate articles 
on individual countries, and on continents. I n  addition to the 
references to related articles given in the sections of this article, 
see FARMSTEAD ARRANGEMENT, U.S. For material on structures 
designed for processing or storing specific crops the reader is re- 
ferred to the separate articles on those crops; for example, for 
information on the construction and design of hop kilns or oast- 
houses, see HOP. The U.S. reader who is interested in a given 
region or kind of farming may obtain more detailed information 
from the United States department of agriculture, Washington, 
D.C., and the college of agriculture in each state. In  other coun- 
tries. the government department or ministry of agriculture should 
be contacted as the first step in seeking information. In each 
locality, it is advisable to consult with carpenters, materials dealers 
and building contractors. 

REQUIREMENTS 

Constant changes occur in farm-building requirements as new 
needs appear. Building improvements should take account of field 
mechanization, electric service. the cost and value of labour and 
demands for sanitation, disease control and improved products. 
Industrial development creates new materials and methods, better 
designs and more efficient equipment. Research brings new knowl- 
edge of crop storage, animal housing and product processing. 

B u i l d i n g  Investment.- Relatively high investments are nec- 
essary to  provide adequate buildings for major farm enterprises, 
particularly dairying, poultry raising, tobacco curing and grain 
conditioning. The farm-building investment in the United States, 
in the second half of the 20th century, was estimated at  $20,000,- 
ooo,ooo, which was about one-third of the entire farm real estate 
value. On many livestock farms the buildings were valued a t  more 
than the worth of the land. Spending for repairs, upkeep and new 
construction was at  the rate of $z,ooo,ooo,ooo a year. 

Costs of buildings increased rather steadily in line with the 
general price level. The cost by the second half of the 20th cen- 
tury was fully double pre-World War I1 cost and three times that 
which prevailed before World War I. Building costs consist of 
about equal proportions for labour and materials. 

The building investment on farms went up a t  a greater-than- 
average rate as labour-saving devices, sanitation controls and proc- 
essing equipment were added. But farmers also were in a good 
position to save by doing some of their own work, remodeling 
buildings already on the farm and using low-cost, locally available 
materials. 

Construction.-Much on-the-farm construction is done by the 
farmer, by himself or with the help of neighbours or rural builders. 
Most farm buildings are constructed on the site, largely by tradi- 
tional methods, although prefabrication increased greatly after 
World War 11. Small "prefabs" were delivered as complete units 
while the larger ones were in parts, panels or sections that could 
be quickly erected on foundations made ready by the owner. 

Buildings are set on masonry foundations or built on a frame- 
work of treated-wood poles set firmly in the ground. Movable 
structures and temporary buildings are placed on posts, treated 
wood or concrete sills, or on concrete floor slabs. 

Materials.-Farm-building materials need to be durable, easily 
worked, resistant to destructive forces and to have special qualities 
where it is important to obtain insulation, watertightness, smooth 
surfaces and the like. In  the United States, the most widely 
used materials are softwood planks and board lumber, concrete 
(both cast-in-place and masonry units), treated poles, plywood, 

sheet metal (mainly steel and aluminum) and asphalt or asbestos 
coverings. Common local materials include native lumber, un- 
graded pit or bank gravel, stone and sometimes bamboo or saplings 
for framework, thatch for covering and adobe for walls and floors. 

Plans.-The ideal building plan provides for the space, shape, 
arrangement and equipment proven suitable by experience and re- 
search. Any one of two or more plans may be equally good and 
the choice is made according to preference or conditions. Many 
typical plans have been put into books, bulletins or blueprints, 
so that excellent designs may be had at  little or no cost. Some- 
times a building already in use in the community is the best guide 
to follow. 

Each type of building tends to fall into a typical pattern. The 
combination of plan, materials and typical construction produces 
the buildings characteristic of a region or type of farming. Ex- 
amples are the general-purpose barn, silo, corncrib, poultry house 
and tobacco barn. Many farm needs can also be met by multi- 
purpose buildings. They should have sturdy frame

w

ork, weather- 
tight enclosure and unobstructed floor space. They are generally 
one-story, ground-level structures, often prefabricated. The inte- 
rior plan and the conditions of temperature, light, air circulation 
and moisture may be made to suit any one of several needs. 

FARMHOUSES 

The farm dwelling differs from housing for nonfarming people 
of comparable tastes and incomes mainly because of its location 
on and attachment to the farm. Because of obstacles to improve- 
ment so often encountered, the condition of farm housing may be 
less adequate than urban housing on the average. Values are lower, 
houses are older, more of them are obsolete and the arrangement 
and equipment are sometimes unsuited to the needs of the present 
occupants. On the other hand, farmers can contribute labour, sup- 
plies and the use of equipment to the improvement of their own 
houses. Excellent plans and planning aids are available, especially 
from colleges of agriculture, and modern designs may be used 
most effectively for the betterment of rural housing. 

The farmhouse should first meet the basic requirements for 
family living, the needs for sleep and rest, sanitation, preparation 
and serving of food, family group activities and storage of pos- 
sessions. The unique features of a farmhouse are based largely 

T O  FARM SERVICE 1 OPTiONAL CARPORT Y A R D  

VANITY 

KITCHEN 

BEDROOM 

CLOSET 

I 

L IVING AREA D IN ING AREA 

FIG. I.-EXTERIOR VIEW AND PLAN OF ONE-STORY FARMHOUSE O F  CON- 
TEMPORARY DESIGN. DESIRABLE FEATURES INCLUDE SIDE ENTRANCE, 
LARGE KITCHEN. BASEMENT. AMPLE LIVING AREAS AND THREE BEDROOMS 



FARM BUILDINGS 
upon the nature and pattern of 
farm life. Farming is a family 
activity with much traffic in and 
out of doors and from the back 
door to barns, fields and gardens. 
A convenient wash-up space and 
wrap-storage space are needed, 
and preferably a toilet and lava- 
tory near the rear entrance. Ac- 
cess to the house is normally 
from a service yard or drive, so 
the main entrance should be 
reached readily from the drive- 
way side. Visitor's parking is 
needed nearby, and the garage or 
carport should be attached or 
adjacent to the house. 

Ample storage and workroom 
space is needed since farm fami- 
lies do most of their own service 
work-laundering, canning, proc- 
essing home-grown food-and 
often prepare produce for mar- 
ket. The house may also serve 
as a community meeting place, 
as a business centre for the farm 
and for activities in which the 
entire family takes part. Thus 
ample living, dining and family 
rooms are desirable. At least 
three s lee~ing rooms are needed 

FIG.  2.- MODERNIZATION O F  A  MIDWESTERN U . S .  F A R M :  T H E  OLD B U I L D I N G S  ( R I G H T )  A R E  N O  L O N G E R  A D E Q U A T E  
A N D  ARE GIVING WAY TO NEW S T R U C T U R E S  ( C E N T R E  A N D  LEFT)  THAT I N C L U D E  HOG S H E L T E R ,  CATTLE H O U S I N G  
S H E D .  FEED LOT. MILKING-MILK ROOM C O M B I N A T I O N .  TOWER S I L O  A N D  MACHINERY S T O R A G E  

for the typical farm family. 
Since the family cannot move to another house as its needs 

change, and because one farmhouse over a period of years may 
be occupied by a succession of families, it is desirable that the 
house be made highly adaptable by multiuse rooms. I t  should 
have portions that can be shut off or opened up as needed and 
otherwise meet the needs of most families rather than one specific 
family. 

Old houses can be made more livable by remodeling and the ad- 
dition of new finishes, appliances and utilities. The advent of 
power-line electricity in rural areas enables the farmer to have 
a water-supply system, plumbing, sewage disposal, heating and 
air conditioning and other equipment and appliances fully as ade- 
quate as those found in urban housing. The farm owner may 
largely control his own housing, for it is not necessary to con- 
form to building codes and zoning restrictions that apply in many 
towns and cities and much freedom is possible in planning and de- 
sign. There is usually a choice of location and there are no limita- 
tions as to facing, lot lines, streets and nearby structures. 

S P ~  also RURAL ELECTRIFICATION. 

BARNS 

A barn is a building for the accommodation of animals and of 
feed and other supplies for their use. Barns are named according 
to the purpose they serve, as hog barns, dairy barns, horse barns, 
etc. The principal type in the United States is the general-purpose 
barn, intended mainly for work horses and mules and their feed 
supply and also for cows, calves, sheep, hay and grain storage, 
etc. Although the need for the general barn declined with the 
advent of tractors and electric service, one or more barns are still 
found on the majority of North American and European farms. 
Many have been adapted to other uses. 

For horses, it is customary to provide a tie stall 5 ft .  wide and 
9 it .  long for each animal. A feedbox and hay manger are pro- 
vided in each stall. A feedway 3 ft. wide in front of the manger 
and a 9- to 10-ft. alley behind the stall are recommended. Horses 
may be confined in I 2 ft .  by 12 ft .  box stalls. Mules may be kept 
together in large pens. 

QUARTERS FOR ANIMALS 

aid in producing clean milk, saving labour and maintaining health- 
ful conditions in the herd. For grade-A milk, the buildings must 
meet requirements of space, light, ventilation and cleanliness pre- 
scribed by public-health authorities. Housing for dairy cattle 
includes a barn, shed or shelter for animals, a place for milking, 
a room for handling milk, storage for silage, grain and feed sup- 
plement, a covered area for hay and bedding, an exercise yard 
or pen, and facilities for the removal of manure. These should 
be arranged into an organized unit, adapted to herd size and rec- 
ommended methods of operation. 

The requirements for dairying may be met by  either of two 
housing methods known as the stall-barn and the loose-housing 
systems. I n  the stall barn each cow is confined in a stall when in 
the barn for resting, feeding, milking and watering. Stalls are 
arranged in rows facing on a feedway and aligned along a gutter 
next to a walkway. A typical plan has two rows of stalls length- 
wise with three alleys or service passages. Total barn width is 34 
to 36 ft.. and each stall 34 ft .  to 4 i t .  wide. One or  more maternity 
pens, calf pens and feed rooms are included. H a y  and bedding are 
stored in adjacent buildings or in an overhead loft;  the milk room 
is generally attached to the barn by means of a short corridor. 
Stall barns in the colder areas should have insulated walls and 
ceilings, and power-operated equipment for ventilation, watering, 
feed distribution and manure removal. In  warm-weather areas 
the barns are partly open, and cows are housed mainly for feeding 
and milking. 

The  loose-housing system is much the more flexible for varying 
herd size, it may be less costly and is well suited for saving labour 
and maintaining sanitation. The principal structure is a shed 
or shelter arranged so that the animals may move freely between 
the shelter and outside yard. Bedded floor area of about 50 sq.ft. 
is needed for each cow. Hayracks are placed to form a feeding 
area under shelter. Hay and bedding may be stored within the 
same open-type structure. Exercise yards should have 75 to 1-00 

sq.ft .  of space, usually paved, for each animal. The silo and silage 
feed trough should be accessible from the yard. Equipment and 
gates are placed so power manure loaders can be used to advantage. 

The milking room or "milking parlour" is adjacent to the shelter 
area. Two or more milking stalls are elevated 30 in. above the 

D a i r y  Housing.-Buildings and equipment for dairying should operator's working space. Doors are arranged so cows can be 
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brought in to be milked, held in the stall and sent back to the 
yard in an orderly manner. The arrangement should enable the 
operator to do the milking, care for the milk and control the doors 
all from one small alley with a minimum of walking. The milk- 
ing room should be insulated, lighted both by windows and elec- 
tricity, have smooth, washable surfaces and provision for heat in 
cold weather. 

The milk room or milkhouse for market milk must meet code 
requirements as to surfaces, light, ventilation, hot water, wash 
vats and cooling equipment. A small room 8 by 10 i t .  may qualify, 
however 1 2  by 14 ft. is usually more desirable. In the loose- 
housing system, the milking and milk-handling rooms are often 
combined in one structure. 

Other buildings for dairying may include shelter and feeding 
areas and separate pens for calves, growing heifers, dry cows and 
a herd bull. Bull pens or bull barns are less common on farms 
as artificial-breeding practices are adopted. See also DAIRY IN- 
DUSTRY. 

Beef-Cat t le  Housing.-Beef animals do not require warm, en- 
closed shelters. Complete protection is provided only for young 
calves, cows a t  winter calving and young stock just going on full 
feed. Otherwise, open-front sheds, paved feed lots and facilities 
for feeding and removing manure are the main requirements. Ad- 
justment may be necessary to give added protection in areas of 
heavy snowfall and more covered shelter if rainfall is heavy. 

Cow herds for producing young stock need enclosed space for 
about 10% of the herd a t  one time, also maternity stalls and 
calf pens. For general livestock raising and cattle feeding, about 
32 sq.ft. of shelter and 60 sq.ft. of paved yard are allowed for 
each full-grown animal. Feed-trough space is allowed at  30 in. 
per head, but only 10 in. of self-feeder trough and 2 0  in. of hay- 
rack space are needed. Labour is saved by self-feeders for grain 
and hay, continuous feed bunks along fence lines, paved yards, 
manure removal with power scoops, automatic waterers and well- 
arranged gates and drives. 

Almost any type of semiopen shelter having nine feet or more 
of headroom will serve for beef cattle. Trussed roofs are de- 
sirable to eliminate interior posts and partitions. Hayracks need 
to be under shelter; however, outside feeders are used for silage, 
grain and fresh-cut green forage. 

Two typical building arrangements are: ( I )  sheds 20 ft. wide 
adjacent to one, two or three sides of a hay and feed storage barn; 
and (2)  open-front sheds or multipurpose buildings facing on a 
barnyard, with ground-level storage for hay and bedding. Con- 
struction may be wood frame or metal on a masonry foundation, or 
a pole frame with lightweight covering. Some have masonry unit 
walls. In  any case the lower walls to a height of from three to 
five feet shoild be of masonry or plank to protect against decay 
and damage. 

She l te r s  f o r  Sheep.---On the open range, structures for sheep 
include corrals, dipping vats, lambing and shearing sheds, etc. 
No attempt is made to shelter the flock as a whole. Farm flocks 
in mild climates need little housing. In  moderate climates open 
sheds are satisfactory but in severe climates buildings are closed 
during storms. Floor space of 1 2  to I j  sq.ft., yard space of 30 
to 40 sq.ft. and feed-rack space of 15 to 18 in. per ewe are re- 
quired. At lambing time extra warmth may be obtained by setting 
up temporary lambing pens inside the building, covering them in 
case of cold weather. Dryness and ventilation without drafts 
are essential in buildings for sheep. Movable feed racks, grain 
troughs, partition and fence panels are used for quickly adjusting 
pen size to flock needs, setting up temporary lambing pens, tempo- 
rary feed lots, controlling grazing area, etc. (See SHEEP.) 

H o g  Housing.-The principal hog-housing need is for the sow 
and litter for about eight weeks from birth to weaning. Young 
pigs require sanitary surroundings, temperatures above jo O F. 
for a few days and protection against being crushed by the sow. 
After weaning, breeding stock requires only reasonably clean, dry 
shelter and ample yard space, and fattening hogs gain rapidly and 
thrive with only minimum housing. 

The two principal U.S. systems of hog housing are : ( I )  movable 
farrowing houses that can be relocated on clean ground each 

season; and (2) enclosed central-type houses which usually have 
concrete floors, smooth walls and insulation. A single-unit movable 
farrowing house may be no larger than 6 by 7 i t .  for sow and litter. 
An A-shaped house is quite common; often the upper portion is 
made nearly flat to reduce headroom. The house may be built 
with or without floor, single walled and with burlap sacking in- 
stead of a door. Other house shapes are satisfactory if floor space 
of 42 to 64 sq.ft. is provided, and headroom is 34 ft .  or more. 
Movable houses are either prefabricated or home built from stand- 
ard plans. 

Multiunit houses with two, three and four pens are quite com- 
mon. Two three-pen shed roof houses can be paired and con- 
nected temporarily to form six-sow units. Among the advantages 
claimed for movable houses are low cost, ease of handling, mobility 
and usefulness for small herds. 

The fixed-in-place, central farrowing house is used mainly for 
herds of 12 or more sows; in cases where two or more farrowing 
seasons occur each year; and if the enterprise justifies a relatively 
high investment in structbres and equipment. The typical house 
is one-story high, with an insulated ceiling and having a two-row 
arrangement of pens and a centre work alley in a 2 0  to 24 it .  width. 
Pens are 8 to 9 ft. long from wall to alley, and 6 to 8 ft. across. 
One or more feed and equipment rooms are included in the house. 
The more elaborate houses may be equipped with unit heaters, 
underfloor hot-water pipes or heat lamps over each pen and power 
fans for circulation. Ceiling heights should not exceed 7 or 7 3  ft. 
Windows located in side walls or low in the roof should provide 
about two square feet of glass area for each pen. Each pen should 
have an individual watering trough, gates opening onto the centre 
alley and to an outside runway and guardrails on end wall and 
partitions to protect little pigs from being crushed. 

A modern alternative to the pen is the farrowing stall. I t  con- 
fines the sow so that she may stand up or lie down but cannot 
move about and overlie her young. A space of about 12 to 18 in. 
on either side of the confinement stall provides room for the 
pigs to nurse, sleep or exercise. Heat lamps warm the pigs and 
help keep the space dry. After one or two weeks the farrowing 
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F IG.  3.- PERMANENT A N D  MOVABLE TYPES O F  HOG H O U S E S  

stall may be removed. 
Minor structures for hog raising include self-feeders, paved 

feeding floors, summer shades. watering devices, mineral boxes, 
loading chutes and breeding racks. These are needed with either 
the movable- or central-house system. Large-scale operators may 
combine both systems of housing on one farm. 

P o u l t r y  Brooders a n d  Houses.-Farm poultry houses are 
used for brooding baby chicks and maintaining laying flocks. A 
typical brooder house is a 1 2 0-  to 160-sq.ft., wood-framed, wood- 
floored, movable structure on skids. Such a house will accom- 
modate 300 chicks for six or eight weeks or until they no longer 
need heat. An electric or oil-fired brooder stove provides .the 
necessary warmth. Windows in the south wall, insulation in walls 
and roof and air ducts for ventilation provide the best conditions 
for growing chicks. 

Brooder houses for commercial flocks may be very large-40 by 
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2 0 0  ft. is not uncommon. They differ from small-farm types only 
in size, construction details and equipment. The larger houses 
may have several brooder units, underfloor heat or heat lamps, 
automatic waterers and feeders and fan ventilation. One or more 
large doors are provided for access by tractor and equipment for 
removing litter. The houses are used until birds are ready for 
market or removal to range houses. 

Laying houses are similar to brooder or broiler houses in size 
and construction. A ro by 12 ft. house is adequate for 30 birds 
but a 20 by 2 0  ft. space for roo hens is a typical unit size. Each 
roo-hen unit should have 2 0  nests, 80 linear feet of roost space, 
one to two waterers, a lighting device and 16 ft. of feed-trough 
length. Housing for any flock should allow a floor area of 34 to 
4 sq.ft. per bird, and roosts, nests, waterers, lights, etc., in propor- 
tion to the requirements for IOO hens. Capacity can be increased 
and labour reduced by using automatic feeders and waterers and 
giving close attention to sanitation. For some special conditions, 
entire houses are equipped with metal cages each accommodating 
one or two hens. 

House sizes range from 2 0  by 20 ft .  up to 24, 30 or 40 it. wide 
and 2 0 0  ft. or more in length. In  the largest establishments, feed 
storage, egg room and utility space may be in a centre section, 
with laying-house wings in both directions. If land area is limited, 
houses may be two or three stories high. Construction varies 
somewhat with climate, from relatively open shelters to semi- 
enclosed with partial openings in the leeward wall and fully en- 
closed, insulated structures. Overhead insulation is often provided 
by a straw loft, consisting of 14 to 2 ft. of straw fill over a wood 
frame, wire-mesh ceiling. 

Summer-range shelters are used for growing chicks and replace- 
ment pullets. They are built on skids or runners, with light wood 
or metal framework, raintight roof with wide overhang and wire- 
netting enclosure. See also POULTRY AND POULTRY FARMING. 

CROP STORAGE 

G r a i n  Storage.-Wheat, rye, oats, barley, soybeans, grain 
sorghum and shelled corn must be dried to about 12+% moisture 
content for safe storage in farm-type bins in warm weather. Most 
grains are dry enough to store when harvested but artificial drying 
is necessary to reduce moisture in grain crops that are combined 
or otherwise harvested before they are quite dry. 

Drying is accomplished in a few hours by passing the grain 
through drying machines or drying bins equipped with heating de- 
vices and power-driven fans that force warmed air through layers 
of grain. Moist grain can be kept from spoiling by forcing un- 
heated air through large masses of grain intermittently over periods 
of weeks or months. However, drying without heat is accom- 
plished only when the air is above 60" F. and the relative humidity 
is 7 j % or less. 

The most common storages or granaries are: ( I )  rectangular, 
wood-framed bins; ( 2 )  circular prefabricated metal structures; 
'(3) overhead bins above the driveway in corncribs and feed stor- 
ages; and (4) flat, ground-level piles on concrete floors in ware- 
house-type buildings. Capacity of storage is measured in bushels. 
Each bushel occupies 1.25 cu.ft. of space. A given bin will hold 
four-fifths as many bushels as there are cubic feet of volume. The 
heaviest grains weigh 48 lb. per cubic foot, so that bins must be 
designed to carry heavy loads and pressures. 

Typical farm-size bins range from 500 to 2.000 bu. capacity. 
Several bins within this size range provide more versatile, useful 
storage than one or two bins having the same total capacity. To 
maintain acceptable quality, food grains must be stored to safe- 
guard them against dirt, insects and contamination by rodents 
and birds. 

Corn (Maize)  Storage.-Shelled corn must be handled and 
stored in the same way as grain like wheat, barley or soybeans. 
Since harvesting is most feasible at grain moistures above the safe 
storage level, field-shelled corn nqust be dried to near 1 2 %  mois- 
ture before it is stored. Even when harvested in the ear, the 
moisture content may be too high for storage in warm weather and 
drying down to 20% or below may be advisable. Ear-corn drying 
is generally accomplished by adapting the crib and adding ducts, 

temporary wall coverings, etc., so that large amounts of air- 
either cold or heated-may be forced through the crib. 

In  the principal corn-growing areas much of the crop is stored 
in the ear; i .e . ,  the kernels are not removed from the cob. Ordi- 
narily the ears are not fully dry when harvested, but because of 
low winter temperatures little damage occurs until the coming of 
warm weather; during the intervening months the ears have a 
chance to dry if well stored. The common type of storage in the 
United States is a crib sided with wood slats spaced about one inch 
apart to permit ventilation by the wind; perforated clay or con- 
crete-block walls are also used. The width of crib var;es with 
the climate; in the principal growing areas cribs are  6 to 12 ft. 
wide with vertical sides 8 to 24 ft. high. A popular type of storage 
in the corn belt of the United States has a crib on each side of 
a driveway and grain bins above. A mechanical elevator fills 
both cribs and bins. A 27 by 40 ft. building with 11-ft. driveway, 
two cribs 8 f t .  wide and 2 0  ft. deep, will store about 5.000 bu. 
of ear corn and 2,500 bu. of small grain or shelled corn. Be- 
cause of the weight of ear corn (28 lb. per cubic foot) and its 
tendency to arch against walls and over crossbraces, walls must 
be well tied together with braces that can support safely a large 
part of the weight above. 

Temporary cribs are either circular or rectangular in shape 
and built of snow fencing or wire mesh or of cribbed poles. Cribs 
that can be tightly closed are needed in warm regions where i t  
is necessary to fumigate to control insects. For long-time storage 
it is best to shell the corn from the cobs when dry and store the 
shelled corn in tight bins. See CORN; CROP DRYING AND PROC- 
ESSING; CROP-PROCESSING MACHINERY. 

Silos.-A silo is any type of structure or container that affords 
storage for large masses of high-moisture forage. The most com- 
mon is the above-ground cylinder or tower silo, made of wood, 
concrete. masonry staves or blocks. 

Tower silos vary from about 10 to 18 ft. in diameter and 30 to 
50 i t .  in height. Silage must be removed from the top a t  the rate 
of about two inches per day to prevent spoilage. For  this reason 
the diameter is made proportional to the amount of silage needed. 
Height is limited by needed capacity. by the length of the feeding 
period or by practical considerations of cost and labour. A silo 
12 ft. in diameter has 113 cu.ft. in each foot of height. Each 
foot vertically holds about 2.25 tons of silage weighing 40 lb. per 
cubic foot. This provides 754 lb. each day if two inches are  
removed, which is enough for 25 animals fed a t  the rate of 30 
lb. of silage per day. A 12-ft. silo 36 i t .  high will hold about 
IOO tons. (The average weight exceeds 40 lb. per cubic foot a t  
depths greater than 14 ft.) 

Silage under the heavy pressures found in upright silos puts a 
severe strain on the walls. Steel reinforcement is necessary in 
proportion to the height, as rods in mortar joints, embedded re- 
inforcing in concrete and steel bands on wood or masonry staves. 
Tower silos have continuous or closely spaced access doors and a 
ladder. 

A silo of unique design is prefabricated with a smooth, non- 
corroding wall of steel having a porcelain or fused-glass surface. 
I t  has an airtight top to reduce spoilage and a power-operated 
bottom unloader that makes the silage handling operation nearly 
automatic. This container is also suitable for storing high-moisture 
grain. shelled corn or ear-corn silage. 

The trench silo is most suitable for storing large quantities 
of green corn or grass at  minimum cost. The trench is cut into 
the ground on a gently sloping site. If made 8 ft .  deep. 10 f t .  
wide at  the bottom and 14 ft .  a t  the top, a 60-ft. length gives 
a capacity of about IOO tons. Earth trenches tend to crumble and 
cave, so for best results the trench should be floored and the 
sides lined with four inches of concrete. A variation of the trench 
is a flat, ground-level bunker silo. I t  is similar to  the trench with 
concrete floor. vertical or slightly sloping sides of concrete or 
planks, and open at  one or both ends. Flat silos can be adapted 
for self-feeding by fitting a feeding gate across the end which is 
moved inward as the silage is consumed. Silage is sometimes 
stored in circular stacks supported by poles and slat fencing, 
or in long low ricks. Spoilage is high when temporary methods 



FARM COLONY 
are used. The history of the development of silos and the use 
of silage is discussed in the article ENSILAGE. 

H a y  Storage.--Outdoor stacks, overhead lofts and ground-level 
roofed-over areas have long been used for loose, uncut, air-dried 
hay. Weight is about four pounds per cubic f t .  and storage space is 
calculated a t  500 cu.ft. per ton. Baling or chopping reduces 
storage space by one-half, doubles the weight per unit volume 
and facilitates handling. For these reasons, storage should gen- 
erally be a t  ground level, either in low-cost sheds for baled hay 
or in silolike upright metal hay storages or pole-framed, hire- 
enclosed structures for chopped hay. For highest quality, legume 
hay is wilted and only partially dried in the field and air-dried 
under cover. The barn, loft or other storage then requires a system 
of air ducts and a power fan to prevent overheating and assure 
uniform drying. See CROP DRYING AND PROCESSIKG; GRASSLAND. 

S t o r a g e  f o r  F r u i t s  a n d  Vegetables.-The cave or cellar is 
perhaps the most feasible structure for the home storage of fruit 
and potatoes and other vegetables. A typical cellar is built par- 
tially underground and the upper part is mounded over with earth 
to  prevent freezing and provide fairly uniform conditions of tem- 
perature and humidity. Although concrete floor, walls and ceiling 
are  recommended, the floor may be omitted and the ceiling made 
of logs or timbers treated with preservative. A room 8 ft. wide, 
8 ft. high and 12 or more ft. long affords liberal storage and is 
useful also as a storm shelter. Tile drain, air vent, steps and a 
doorway are necessary. 

~ r u i i s  and vegetables are sometimes stored in unheated base- 
ment space, insulated ground-level buildings with supplementary 
heat for cold weather or outdoor pits or mounds covered with 
straw, stalks, building paper and earth. Under such conditions, 
only short-time storage of several weeks or a few months is feasi- 
ble. 

Ideal conditions are obtained only in buildings designed for 
storage purposes and equipped to maintain control of temperature, 
relative humidity and air circulation. The cost and labour neces- 
sary limit such storages to commercial enterprises or to large 
specialized farms. The buildings are generally insulated uood- 
frame structures set on lower walls of masonry. Equipment in- 
cludes heating systems, refrigeration equipment, electric fans and 
handling devices such as elevators and conveyers. The buildings 
are  constructed so that humidity in storage rooms can be main- 
tained a t  about 85% to 90% and temperatures can be kept high 
enough to prevent freezing and low enough to minimize sprouting 
and deterioration. White potatoes and most other vegetables 
should be held at  60' F. for about ten days, then reduced to jo0 F. 
fo r  three-month storage and 40" F. for longer periods. Sneet 
potatoes (yams) are cured at  85" F., then held a t  about 5j0 F., 
usually in wood-framed, one-story buildings. Apples may be 
stored a t  or near 32' F. in well-ventilated storages. See FRUIT 

FARMING: Harvesting and Post Harvest Practices. 
Bui ld ings  f o r  Tobacco Curing.-Tobacco "barns" are of two 

types, for air curing and flue curing respectively. Pole- or post- 
frame buildings are used for air curing. A barn 32 to 36 i t .  wide, 
48 or more feet long and having 20-ft. side walls has a capacity for 
three to  four acres of tobacco. Vertical siding is used and about 
one-third of the wall surface is hinged to allow natural air ventila- 
tion in good drying weather. Artificial heat is supplied by coke 
stoves, oil or gas heaters or a commercial drying unit. Except 
for a small well-lighted stripping room, the entire space is used for 
hanging tobacco plants which are strung on four-foot sticks. 

For flue curing, the typical building is 17 ft. 8 in. square with 
14-ft. side walls. I t  is tightly built, insulated and fitted with air 
intakes a t  the bottom and an adjustable ventilator a t  the ridge. 
Because artificial heat is necessary, close attention needs to be 
given to fire safety, air circulation, humidity control and tempera- 
ture regulation. Log walls are often used in low-cost barns. 

BUILDINGS FOR MACHINERY AND SUPPLIES 

Indoor storage of machinery affords protection from weather and 
animals, makes it easier to maintain a neat, uncluttered farm- 
stead and provides a place for repair and maintenance work. The 
space is also useful for storing building materials, fertilizers, 
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seeds and other supplies. Machinery-storage buildings should be 
free from interior posts or other obstructions, have headroom of 
10 to I j it. over much of the area and doors that Ti411 accommodate 
the largest machines. 

Concrete floors are desirable but not necessary. A shed with 
one side completely open affords fair protection; however, a fully 
enclosed building is preferable. Post-free construction is obtained 
by using arches, trusses or heavy beams to support the roof. 
Walls and roof may be metal or other thin material, or masonry 
walls with light roof frame and covering may be used. One com- 
mon design has wood or metal arches spanning the width of the 
building. The framing members are attached to foundation or 
floor slab, and covered with any one of several materials. 

The minimum practical storage building is about 1 2  ft. by 2 4  

ft., which is one-car garage size. The two principal farm types 
are described as follows: ( I )  the "side-door" building, generally 
20 to 32 ft. wide, which has a nearly continuous series of doors 
in one wall along the length of the building. The narrow width 
and numerous doors add to the cost if considerable machinery is 
to be stored. (2) The "end-door" drive-through type, 36 to 48 it .  
wide and as long as needed, is best for ample capacity. Doors 
are located in each end and a centre driveway, kept free of all ex- 
cept wheeled vehicles, gives maximum convenience. Buildings of 
this type are adaptable to many purposes and are often used for 
baled hay, grain (with suitable bracing and bulkheads), cattle 
or sheep. See also AGRICULTURE ; AGRICULTURE (ARTICLES OX) .  

BIBLIOGRAPHY.-H. J.  Barre and L. L. Sammet, Farm Structures 
(1950) ; W .  A. Foster and Deane G. Carter, Farnz Buildings, 4th ed. 
by Deane G. Carter (1954) ; Deane G. Carter and Keith H. Hinchcliff, 
Fanzily Housing (1949) ; H .  E. Gray, Farm Service Buildings (1955) ; 
J .  C. Wooley, Farnt Buildings (1946) ; British Standards Institution, 
General Purpose Farm Buildings (1953) ; W .  G. Benoy, Farm Buildings 
(1956) ; Office for European Economic Cooperation, "Farm Buildings 
Series," vol. i, U.S., Farm Buildings, Including Their Renzodeling and 
Adaptation (1958). (D. G. C.) 

FARM COLONY or GROUP FARM, a joint operation of a 
large farm and some or all of its related enterprises by a group of 
individuals or families with common social or economic objectives. 
Such associations may be defined according to their methods of 
income distribution, as follows: 

I .  Joint cultivation association: individual farmers pool some of their 
productive resources, such as land, machinery, livestock and labour. 
Proceeds of their joint effort are divided on the basis of each member's 
investment in, and service to, the association. 

2 .  Co-operative corporation farm: several individuals or families 
co-operatively own or rent a large farm and operate it as a single unit. 
Income is distributed on the basis of the value of labour contributed 
by each member. 

3.  Communal farm: a large farm operated on the principle that each 
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member must contribute his labour and other resources according to 
his ability. He benefits from the enterprise on the basis of what the 
group considers to be his needs. 

4. Institutional farm colony: a large farm employing many people, 
operated by a government or private welfare institution in charge of 
determining policy. Wages are paid in the form of subsistence in kind 
(food, housing and clothing), cash or special grants according to the 
needs of each individual, as determined by management. 

Farm colonies generally have been established to serve pur- 
poses be) ond the mere production of income. They have been con- 
ceived as instruments of moral revival, social reform or national 
resources planning. Operations have tended to bc heavily influ- 
enced by an ideology. on the basis of which the farms can be classi- 
fied into four major types: religio-utopian, secular-utopian, socio- 
economic and welfare. Each of these types is discussed below. 

Religio-Utopian.-Most religio-utopian farm colonies have 
been established by devout believers seeking moral revival by 
following, for instance, the example of Jesus and his apostles, who 
are reported to have lived together and "had all things in common 
. . . and parted them to all men, as every man had need" (Acts ii, 
44-45) Some of the early lay Christians lived on communal 
farms, as do members of certain contemporary Catholic religious 
orders, which also emphasize celibacy, frugal living and charity. 
Communal farms have been operated for many centuries by Taoist 
and Buddhist monks. 

During the 18th and 19th centuries, secular farm colonies with 
religio-utopian ideology were organized by several fundamentalist 
Prote5tant sects in the United States. Many of these groups origi- 
nated during the late Reformation period in southern Germany. 
There, under the influence of Anabaptist preachers, small groups 
of disciples ~ ~ h o  nished to share a common life gradually formed 
compact communities. They migrated to North America, where 
cheap land and religious tolerance presented more favourable cir- 
cumstances for establishing their "Kingdom of God" than did their 
native lands. Among these groups were the Ephrata community of 
German Seventh-Day Baptists, who settled in Pennsylvania (1732- 
1905) : the Harmonist disciples of Father George Rapp. ~ i h o  
founded the villages of New Harmony, Ind., and Economy Pa. 
(1814-190 j )  (see NETT HARMONY) ; the Separatists at Zoar in 
Ohio (1819-1898) ; and the followers of the mystic M7illiam Keil, 
nho  pioneered at  Bethel, Pvlo., and Aurora. Ore. (1844-1881). 
The Shakers (q v.). from England, established more than 20 farm 
colonies after 1778 in states east of the ?IIississippi river. They 
believed in celibacy but replenished their ranks by adopting or- 
phans and converting adults, so that there were a few scattered 
remnants in the second half of the 20th century. 

The Amana society, with a membership of about 2,000 persons 
after mid-20th century, is established in several villages in eastern 
Ioaa .  Their ancestors landed in New York in 1842 as the "Com- 
munity of True Inspiration," nhich had been founded in 1714 in 
Kurttemberg, Ger. The economically communistic principles of 
the society vere abandoned in 1932, \?hen it was transformed into 
a co-operative stock company. Members or their children are 
given preference in employment; all are entitled to free medical 
and dental service, free burial and, if necessary, support in old age 
by the society. 

The Hutterian Brethren form the largest of the contemporary 
religious communal sects. About 400 migrated from Russia to 
South Dakota in 1874-77 to settle in three colonies. In the early 
1960s they numbered about 13,000, living in about 11 j colonies 
in \i7estern Canada (Alberta, Saskatche~van and Manitoba) and in 
South Dakota, North Dakota, Montana and Washington. The 
Hutterites emphasize economic self-sufficiency, supporting them- 
selves through diversified farming and stock-raising, and also en- 
gaging in carpentry, building, and electrical and machine-repair 
work. largely for their ovn  use. There has been much change and 
mechanization in their income-producing activities, in contrast to 
the stability of their customs governing personal conduct. family 
relationships and community life. The latter have changed very 
slonly since 1528, nhen the early Hutterites were forced to flee 
Smitzerland because of their belief in communal living, pacifism 
and .habaptist protestantism. They settled in North America 
after an odyssey of centuries through temporary havens in Bo- 

hemia, Hungary and Russia. 
During IVorld Wars I and 11, the pacifist convictions of the 

Hutterites were used as rationalization by some people in Canada 
and the Cnited States to engage in acts of vandalism or to  urge 
restrictive measures against the sect, vhich is strongly resistant 
to all pressures for assimilation. I n  1944, the Alberta government 
passed the Communal Property act, which singled out the Hut- 
terites for restrictions on the purchase of land and prohibited such 
purchases nithin a radius of forty miles of any existing Hutterite 
community. Legal obstacles to land purchase vere  also imposed 
in South Dakota in 1958. Yet a social and psychiatric study of 
the group from 1949 to 1954 shoned that few Hutterites have 
ever been institutionalized in mental hospitals or jails, or have 
required public assistance. 

Other religio-utopian farm colonies, like those of the then po- 
lygynous Mormons in Utah (1840s) and the Oneida Perfectionists 
in Vermont and S e w  York (1847-81), who advocated eugenics, 
were of U.S. origin. Many mushroomed into existence under the 
influence of revivalist preachers. About 67 other such short-lived 
farms were organized, mostly in the 19th century. (See LATTER 

DAY SAINTS. CHURCH OF JESUS CHRIST OF; ONEIDA COMMUNITY.) 
Among religious pacifists, group communal farm efforts are not 

uncommon. hfany such colonies had a transitory existence in the 
United States and Great Britain in the decade before World 
iVar 11. Foremost among them is the Bruderhof movement. I n  
the late 1950s it had about 1,500 members of 20 nationalities in 
I I communities in Paraguay, Uruguay, Germany, England and the 
United States. Since its founding in 1920 by a German pacifist 
philosopher, Eberhard Arnold, the movement has grown by at- 
tracting intellectuals seeking a sense of identification within an 
idealistic community. The group shares most of the beliefs and 
some of the practices of the Hutterites, but does not isolate itself 
from the larger society in which it lives. I t  favours higher edu- 
cation. The European and S o r t h  and South American settle- 
ments, mhile nidely separated geographically, have a common 
sense of identity and give each other mutual support. The 
members hope to become the focal point of a new order. They 
publish a bulletin, the Plow, in English, German, Spanish and 
Dutch. 

Secu la r  Utopian.-These farm colonies generally had a so- 
cialist ideology. Ethical concepts of the virtues of co-operation 
and neighbourliness also played an important role. Like the 
religio-utopians, they practised complete economic communism, 
but it was rationalized on the basis of secular expediency and a 
humanistic belief in the common good rather than on the basis of 
religious faith. ;\lost of these colonies had a short life span; 
many broke up ~TIithin a fen months because of disagreement con- 
cerning their ideology and management. The leaders usually 
had a detailed theoretical program of action to eradicate what 
they conqidered to be the antisocial practices of their capitalist 
contemporaries. Many of the members, honever, had not joined 
on the basis of any positive program, but were drawn together by 
a common protest and the hope of escaping from an imperfect 
norld. Other such colonies experienced great difficulty because 
their members nere largely of urban background-persons who 
had joined in response to urges to live a "simple" and "creative" 
life in the country but uho lacked previous experience in agricul- 
ture and handicrafts. After the initial enthusiasm there mould 
follo~v a gradual disillusionment during n hich many members left 
because of inability to do the nork. 

The English social philosopher. Robert Owen (q.v.). "fathered" 
17 such colonies in the 1820s. among which New Lanark in Eng- 
land and New Harmony ( q . ~ . )  in the United States were the most 
famous. During the 184os, some 40 U.S group farms based their 
system on the nritings of the French utopian socialist, Charles 
Fourier ( q . ~ . ) .  The Brook Farm (q.v.) group in Blassachusetts 
(1841-47) had many prominent members including Ralph \i7aldo 
Emerson and Nathaniel Ham thorne. Seventy-five others are  known 
to have existed. including the French Icarians, mho migrated to the 
new xi~orld during the latter 19th century (see CABET, ETIEXSE; 
Nauvoo) ; the anarchist Sem Llano group in Louisiana (1914- 
36) ; and the short-lived Sunrise community of urban Jewish 
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workers in Michigan (1933-3 5). 

Socioeconomic.-These colonies developed in response to an 
interest in economic and social efficiency rather than utopian ide- 
ology. They were essentially a 20th-century development, 
although an illustrious forerunner of this type of group farm was 
the communal colony of the Plymouth pilgrim fathers. During 
the 1y3os, under the New Deal program of rehabilitating lom-in- 
come farmers in the United States, joint-cultivation types of farm 
colonies and family-farm homestead projects were established. 
About 2 j co-operative corporation farms were organized, all but 
one of which were converted in the early 1940s into individually 
owned farmsteads. 

I n  England, the commissioner for special areas: in co-operation 
with local authorities and the ministry of agriculture, experi- 
mented with small homestead colonies to assist middle-aged men 
whose prospects for reabsorption into industry during the 1930s 
seemed remote. A number of central farms were set up, each with 
a warden in charge. After a year's training the men were trans- 
ferred to small individual holdings. Subsistence homesteads, pro- 
viding house and small garden plots for low-income industrial 
workers were also tried. By 1949, nearly 700 families had been 
settled on 19 estates of the land settlement association. A mana- 
ger provided technical guidance, purchased supplies for the entire 
group and sold its products. 

The American and English group-farming experiments were 
largely a depression phenomenon. They involved people who had 
little in common but their poverty and who lacked a philosophical 
identification with the idea of co-operation. Increased agricul- 
tural efficiency and mechanization of agriculture during and after 
World War I1 led to the virtual disappearance of government in- 
terest in further group-farm experimentation, with one note- 
worthy exception, in the Canadian province of Saskatchewan, 
after the Co-operative Commonwealth federation came into 
power. In  1945 the provincial government established a depart- 
ment of co-operation and co-operative development to encourage 
rural people in pooling their resources to attain greater economic 
efficiency and a higher standard of living as well as to facilitate 
the establishment of villages rather than isolated settlements on 
forrnerly virgin territory. The government has an educational 
program and provides credit. By the late 19 50s there were more 
than a dozen such co-operative farms and about 175 associations 
owning farm machinery, producing fodder or trapping fur-hearing 
animals co-operatively. Some had been organized on provincial 
land by veterans of World War 11; others were composed of 
neighbouring farmers or relatives who decided to pool their land 
and machinery. 

The most spectacular use of farm colonies as an instrument of 
national reconstruction is found in Israel, where co-operative farm 
settlements produced 80% of the country's food in 1959. Israel's 
experiences have been closely studied by representatives of other 
countries, such as India, Burma, Ghana and Kigeria. Beginning 
in the late 19th century, Jewish migrants from Europe to Palestine 
often settled in farm colonies for reasons of economy, efficiency 
and safety, as well as sociability. Members generally shared a 
common ideology, such as socialist utopianism, ethical humanism 
or Jewish orthodoxy. 

The main forms of modern co-operative settlements in Israel 
are : 

I .  Communal farms, called kibbutz or kvutzalz. They have 
from 60 to 2,000 members, who work without pay and are sup- 
plied with individual housing, clothing, medical care and other 
personal needs. There are central dining rooms and kitchens, 
communal kindergartens and, often, children's dormitories. An 
increasing number of these settlements have established industrial 
enterprises. Since the foundation of the first one, Deganya, in 
1910, some have become quite prosperous. Many are able to 
provide a good education for the children, maintain communal 
libraries and recreation buildings and give their members regular 
vacations. Especially since the establishment of the Israeli gov- 
ernment in rc) lS.  there has been a trend t o ~ ~ a r d  more privacy for 
member families, larger allo~vances for spending money, and pri- 
vate ownership of clothing and furniture. 

2 .  Joint cultivation associations, called moshav ovdim. These 
settlements are solely agricultural and range in size from roo to 
1,000 persons. They provide more privacy and individualism than 
is possible in a kibbutz. Members farm their own land, but use 
much of their machinery co-operatively and do most of their buy- 
ing and selling on that basis. KO property can be transferred to 
a new family without approval of the elected village council. 

3. Co-operative corporation farms, called moshav slzitufi. 
These combine the communal production of the kibbutz with the 
family oxnership of a home and garden of the moshav ovdim. 
Agricultural and industrial resources a.re owned in common. Work 
and pay are adjusted to individual family circumstances. Each 
family in the moshav shitufi takes care of its own children and 
domestic services, such as food and laundry. 

Farm colonies also were used to assist Jewish and other re- 
ligious refugees outside Israel. At the beginning of the 20th cen- 
tury, the Jewish Colonization association established 19 family 
homestead projects in Argentina for victims of the Russian 
pogroms; by 1940 these supported a population of 27,000. Sev- 
eral hundred German refugee families were settled during World 
War I1 at Sos6a by the Dominican Republic Settlement associa- 
tion, financed by American philanthropists. 

Large-scale voluntary mergers of small peasant holdings into 
joint cultivation associations and co-operative farms have oc- 
curred in 31exic0, .particularly during the presidency of Lazar0 
Cardenas (1934-40) Ejidos (land-owning villages) were pro- 
vided with liberal credit for the purchase of machinery, and were 
furnished with free technical advice. I n  India, the religious 
Bhoodan movement was reported in 19 59 to have transformed 
parts of 500 villages into co-operative cultivation associations, 
dedicated to improvement in productivity, rural hygiene, educa- 
tion and social development. This movement was inspired by 
Vinoba Bhave, a follower of Mahatma Gandhi, who walked from 
village to village persuading landowners to donate part of their 
holdings to some of their landless neighbours. 

Group farming has also been used as an instrument of Com- 
munist economic and social policy. In  Russia, a number of 
peasant joint-cultivation associations (tozes) and communal 
farms, composed mostly of idealistic urban workers who wished to 
live together under a system without private property, were set 
up after the Revolution of 1917. These voluntaristic forms of 
association were abolished under Stalin's regime. Preference was 
given to state-managed mergers of private land holdings into 
large, nominally co-operative corporations, the kolkhozy. Peas- 
ants were increasingly pressured into joining. Under Stalin, 
koZk/zoz managers had to be approved by the Communist party. 
Further central control over their operations was exercised at  
regional, state-owned machine-tractor stations, from which heavy 
farm machinery was rented and agricultural experts were as- 
signed. Vast tracts of virgin land were also brought under cul- 
tivation by group farms under direct state control and ownership 
in the sovkhoz form of settlement. 

The haste accompanying the forced collectivization of Russian 
agriculture resulted at  first in a great loss of productivity and 
was accompanied by much suffering, particularly during the early 
1930s. Conditions improved gradually, but peasant resistance to 
involuntary and total "co-operation" did not entirely disappear. 
After Stalin's death, the Soviet government gradually increased 
the degree of autonomy of agricultural producer groups. The 
kolkhozy were allowed to purchase machinery. Machine-tractor 
stations mere gradually abolished. Peasants were allowed to culti- 
vate small garden plots and to dispose of their products indi- 
vidually, on the open market. 

The spread of Communism during and after World War I1 to 
eastern Europe and parts of Asia, especially China, was accom- 
panied by forced collectivization of holdings of individual 
peasants. In  Yugoslavia and Poland, after initial widespread or- 
ganization of farm producer co-operatives by Communist func- 
tionaries, peasants were given some power to decide on the degree 
and kind of co-operation. As a result, most of the kollzl~oz-type 
associations were dissolved. During the rebellipn of October 1956 
in Hungary, peasants dissolved about 2,500 of the 3,950 collective 
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farms that had been organized after World War 11. Collectiviza- 
tion was pushed in China in the late 1950s to facilitate central 
economic planning and the mechanization of agriculture. 

Welfare  G r o u p  Farms.-These enterprises are operated by 
schools, mental hospitals, prisons, poor farms and orphan asylums 
for educational and rehabilitation purposes. They are under the 
direct supervision of the institution, with the welfare of the charges 
rather than farm' production ostensibly being the primary objec- 
tive of the operations. Before World IVar I such farm colonies 
were used on occasion to provide for permanently unemployed 
persons. Ho\vever, the unemployment-insurance systems devel- 
oped in many countries after World Wars I and I1 proved to be 
a more satisfactory method of relief, although a few of the older 
rehabilitation colonies remained in operation. 

Farm colonies, irrespective of their structure and ideology, pro- 
vide a mechanism for reducing the isolation of rural existence and 
for promoting the mechanization and efficiency of production. 
They have been the object of considerable social and economic 
study, since they are generally planned on the basis of an explicit 
rationale and are small enough to be investigated with resources 
available to social scientists. Edward A. Norman established a 
research centre in this field, the Rural Settlement institute, later 
the Group Farming Research institute (1941-j6). An Interna- 
tional Council for Research in the Sociology of Cooperation was 
organized in 1953. I t  has headquarters in Paris and Milan, Italy, 
and publishes the Inter?zational Arch ives  of Sociology of Coopera- 
t ion.  

In addition to the references given above, related material will 
be found under CO-OPERATIVES. 

BIBLIOGRAPHY.-JOS~~~ LV. Eaton and Saul M. Katz, Research Guide 
o n  Cooperati.de Group Farllzing, with a comprehensive bibliography 
(1942) ; .lrthur Bestor, Backwoods Utopias (19j0) ; H. F. Infield, 
Cooperative Colnrnunities at W o r k ,  a general survey (1943) ; H. F. In- 
field and K. Freier. People in  Ejidos (1954) ; Joseph IV. Eaton and 
Robert J. Weil, Culture and ibfental Disorders: a Comparative Stztdy 
o j  the Hutterites and Other Populations ( 1 9 j 5 ) ;  Joseph LV. Fretz, 
Pi lg~ i l z s  in  Paraguay: the Story of ilfennotzite Colo~zizatiorz in  South 
Atlzerica (1953) ; Irxi~in T.  Sanders (ed.), Collectivization o f  Agrirul- 
ture in  Eastern Europe (1957) ; Meliord E. Spiro, Kibbutz:  Ventzlre in  
Utopia (1956) ; Esther Tauber. Molding Society to Man (1955) ; Mur- 
ray L\-eingarten, Life in  a Kibbutz  (19jj) : Hallam Tennyson, India's 
Walking Saint: the Story oj  Vinoba Blzave (19j 5). (J .  Mi. EN.) 

FARMER-LABOR PARTY, a minor LT.S. political party 
representing the interests of small farmers and urban workers. 
The Farmer-Labor party of Rlinnesota-a state ~vith a large Scan- 
dinavian population, politically oriented trade unions and a 
progressive tradition-grew out of the Nonpartisan league ( q  v.), 
vhich had. become active in that state in 1916. Farmer-Labor 
candidates were nominated as early as 1918, and in 1920 the party 
placed a ticket in the general elections but ~ i t h h e l d  active support 
from the national party (see iVatio?ial F a m ~ e r - L a b o r  Pavty,  be- 
low). In  1922 the Minnesota party elected a U.S. senator and t n o  
representatives. In  1923 the party became the Farmer-Labor fed- 
eration and won the election of another senator, to fill an unexpired 
term; in 1930 its candidate Floyd B. Olson mas elected gorernor 
of the state. He vas  re-elected in 1932 and 1934, serving until 
his death in 1936. In  that year the federation gained control of 
all branches of the state government except the state senate, and 
elected five U.S. representatives and another senator. The fed- 
eration supported Robert &I. La Follette for president in 1924 and 
Franklin D. Roosevelt in 1932 and 1936. 

A political force in one state only, the Farmer-Labor party was 
an example of a third party that became in fact, for a limited 
time and in a limited area, one of the major political parties. The 
election of Harold Stassen, a Republican, in 1938. and his re- 
election for t n o  successive terms, marked the beginning of the 
end for the party. nhich ceased to function as an independent 
party in 1944 \$-hen it joined forces ui th  the Democrats to form the 
Democratic-Farmer-Labor party. Hubert Humphrey. U.S. sena- 
tor from blinnesota, first elected in 1948, was instrumental in 
bringing ribout this coalition. 

N a t i o n a l  Farmer -Labor  Party.-This group Tyas formed 
from the National Labor party in one of many attempts to unite 
small farmers, farm workers and urban trade unionists under one 

banner. I n  1920 it nominated Parley P. Christensen for president 
and Max S. Hayes for vice-president, but,  because it  lacked fi- 
nances and organization and failed to win the support of Progres- 
sives, Socialists, the Xonpartisan league or the Farmer-Labor party 
of hlinnesota, it polled few votes. Capture of party control by  
militant trade unionists a t  the 1923 convention in Chicago 
alienated potential supporters, including the Farmer-Labor lead- 
ers; and the party disintegrated. The idea, however, persisted, 
as evidenced by the formation of the La Follette Progressive party 
in 1924. 

The party's platform was antimonopoly; advocated the na- 
tionalization of public utilities, basic industries and banks; and 
protested labour injunctions as usurpation of legislative power by 
the courts. 

BIBLIOGRAPHY.-xathan Fine, Labor and Farnzer Parties i n  the  
Ultited States, 1828-1928 (1928) ; John D. Hicks, The Populist Revo l t  
(1931) ; Theodore Saloutos and John D. Hicks, Agrirultztral Discon- 
tent  i n  the Atfiddle Wes t ,  1900-1939 (1951) ; "Independent State 
Farmer-Labor Parties," Anzerican Labor Year B o o k ,  1923-1924, pp, 
I 54-1 j8 (1924) ; A. Naftalin, "Failure oi thc Farmer-Labor Party to' 
Capture Control of the Minnesota Legislature," dnzerican Political 
Science Review,  pp. 71-78 (Feb. 1934); Harry W. Laidler, Toward  A 
Fauwzer-Labor Party (1938) ; Murray S. Stedman, Jr. ,  and Susan \V. 
Stedman, Discontent at the Polls: a S t u d y  o f  Farmer and Labor Par- 
ties, 1827-1948 (19j0) ; E. M. Sait, Anzerican Parties and Elertiorzs, 5th 
ed. by H. R. Penniman (1952). (T. Ss.) 

FARMERS UNION, officially the National Farmers union 
and also known as the Farmers Educational and Cooperative union, 
was founded by Newt Gresham at  Point, Tex., in 1902. I t s  early 
leadership and policies justify its being called the natural suc- 
cessor of the farmers' alliances of the 1880s and early 1890s. 
Initial success in controlling prices by not selling except for speci- 
fied minimums led to rapid expansion of the union in the cotton 
states. To bolster this program it was necessary to limit produc- 
tion and ultimately add credit assistance based on crops stored 
in warehouses. Experience showed the importance of educating 
the farmers with reference to marketing, credit and tenure; these 
problems, together with co-operative enterprises, continued to be 
basic concerns of the union. 

In  the period from its organization until the mid-1920s the 
Farmers union was concentrated largely in the south and south- 
west. Beginning in the early 1920s leaders from the plains states 
became active and both membership strength and leadership in the 
Farmers union shifted from the south to the plains states. The  
union supported legislation to strengthen farmer co-operatives, in- 
crease credit available to farmers and increase farm prices. T h e  
National Farmers union became badly split in the 1930s on the 
issue of campaigning for specific office seekers. Those who fa- 
voured keeping education and the building of co-operatives as the 
major task of the union won control of the national offices. Dur- 
ing the 1920s and the 1930s there were a number of reorganizations, 
especially in relation to the business enterprises sponsored. 

Follo~ving a reorganization in the 1940s the llTational Farmers 
union developed a legislative program in support of an expanded 
program of supervised credit to low-income farmers, increased co- 
operative marketing, expansion of farm price supports a t  levels 
up to 1007~  of parity and production-control programs as needed 
to implement price supports. 

I n  the mid-19jos plans were completed to develop potash de- 
posits owned in New Mexico. Although only 24 states had active 
state Farmers unions, with a membership of about 300,000 farm 
families, a ten-year expansion program was launched to achieve the 
goal of an active state Farmers union with affiliated business serv- 
ices in all of the states. Profits from the potash fertilizer bust- 
ness were to be used to finance this expansion program. 

The Farmers union from its earliest years differed from the 
American Farm Bureau federation (9.v.) and the Grange ( q . ~ . )  
or National Grange of the Patrons of Husbandry in engaging in 
more informal co-operative activities with organized labour. in its 
greater emphasis on the problems of small farmers and in its 
advocacy of market reforms which often included greater govern- 
ment controls than the other farm organizations were willing t o  
endorse. 

Local Farmers unions are formed by ten or more male members. 



FARMING THE TAXES-FARM MACHINERY 
Often the local unions are organized on township lines. The local 
unions form and support the county unions which in turn support 
the state unions. The state Farmers unions sponsor young people's 
educational and recreational programs. As in the case of the Farm 
bureau and the Grange, Farmers union locals usually have social 
and recreational programs for their membership and take an active 
part in community affairs. See also AGRICULTURAL ORGANIZA- 
TIONS. 

B I B L I O C R A P H Y . - ~ ~ ~ ~ ~ ~ ~  W. Wilcox, Social Respoltsibility in Farm 
Leadership (1956) ; David Edgar Lindstrom, Anferican Farmers' and 
Rural Organizations, ed b y  Herbert McNee Hamlin (1948) ; Farmers 
Educational and Cooperative Union of America, This is the Farnzers 
Union, ed by Gladys Talbott ~ d w a i d s  (1951). (W. W. Rx.) 

FARMING THE TAXES. A method of collecting taxes 
indirectly through contractors instead of directly through officials 
of the state. The system is best known through the pzcblicani of 
Rome, ~ v h o  formed companies or syndicates to farm not only the 
indirect taxation of the state, but also sources of the state reve- 
nues, such as mines, fisheries, etc. (see PUBLICANI). 

I n  monarchical Europe the revenue was almost universally 
farmed. France from the 16th to  the 18th century is the most 
interesting modern example. Because of the hopeless condition 
of its revenues, the French government was continually in a state 
of anticipating its resources, and was thus entirely in the hands of 
financiers. In  1681 the indirect taxes were farmed collectively 
to  a single company (fernze gdndrale). 

The  rapacity of the farmers-general was proverbial, and the 
detestation in which they were held culminated in the execution of 
32 of them during the French Revolution and the sweeping away 
of the system. 

FARMINGTON, a city of San Juan county in northeastern 
New Mexico, U.S., a t  the confluence of the San Juan. Las Animas 
and La Plata rivers. Farmington Tvas first settled in 1876 when In- 
dian lands were opened to homesteaders, and was incorporated as 
a city in 1901. The region's first business was cattle ranching, but 
fruit growing was introduced in 1879 and soon there were flourish- 
ing orchards. A small rural town throughout the first half of the 
20th century, its population was about 3,500 in 195'0. The dis- 
covery of natural gas and commercial'oil pools in the 1950s turned 
the city into an oil and gas centre. Pipelines were built to the 
f acific coast. drilling operations were intensified and pumping 
plants were built. Economic growth also was accelerated by con- 
struction of Yavajo dam: a bureau of reclamation irrigation proj- 
ect 40 mi. upstream on the San Juan river. By 1960 the population 
reached 23,786, an increase of 65172 over the preceding decade. 
For  comparative population figures see table in NEW MEXICO: 
~opzr la t i on .  ( 0 .  R . j  

FARM MACHINERY. Farm machinery includes power 
machines, tractors and field machines or implements and machin- 
ery used for saving labour about the farmstead. Specifically, a 
machine is a device used to transfer, transform or apply energy 
to do useful work. While machines include hand tools, such tools 
are not ordinarily considered in the general classification of farm 
machinery. 

This article deals with the influence of farm machinery on agri- 
culture and discusses developments in the use of power machinery 
in preparing the soil, planting, cultivating, harvesting and thresh- 
ing. Additional information on specific kinds of farm machinery 
will be found in the articles CROP-PROCESSING MACHINERY; DAIRY 

INDUSTRY : Dairy Machinery and iManufacturing Processes; HAR- 
VESTIXG MACHINERY ; PLANTING MACHINERY ; SPRAYING AND 

DUSTING MACHINERY; TILLAGE MACHINERY and TRACTORS. See 
also AGRICULTURE; RURAL ELECTRIFICATION. 

The  development of farm machinery operated by  tractors and 
electric motors put the modern farmer in the capitalist class. On 
many modern farms the capital investment per worker is greater 
than the investment per worker in industry. The investment in 
machinery on U.S. farms, for example, increased 350% during the 
20-year period prcceding the second half of the 20th century. 
While farm machinery was not used as extensively in many parts 
of the world as in the United States, there developed a growing 
world-wide recognition that improvement in agricultural produc- 

tion required an increase in the use of machines. 
The farmer is a director of both mechanical and electrical power. 

In the second half of the 20th century each farm worker in the 
U.S. had an estimated 40 h.p. a t  his command. In 1933 each 
worker commanded 33 h.p.; in 1920, 5.3 h.p.; and in 1870 only 
1.6 h.p. During World War I1 the tractor power per acre was 
greater in England than in the United States. 

Aside from speeding the farm work apd reducing production 
costs, the use of tractors instead of animals for power on farms 
also released millions of acres for the production of food and fibre 
for humans instead of feed for work animals. Pasture areas so 
released made possible increased production of beef and other live- 
stock. Timeliness, a most important factor in successful agricul- 
tural production, was made possible through the use of modern 
implements and machines powered by tractors. 

During early colonial days in America, 8jyO to goyO of all 
workers were required to produce the food and fibre needed, meet- 
ing the demand less adequately than did slightly more than 10% 

of all workers in the second half of the 20th century. Wherever 
modern machinery was used, the agricultural worker was more 
efficient, an adequate food supply was assured and fewer workers 
were needed. 

THE USE O F  POWER 

History.-The history of agricultural development is marked 
by advance in the efficient use of human labour through the use of 
machines and equipment designed, developed and improved to uti- 
lize animal and mechanical power. 

The methods used by the American pioneers in tilling their small 
fields up to the end of the 18th century were little different from 
those of farmers in ancient Egypt, Greece and Rome. I t  was still 
the age of human power. 

While animals had been used during the previous years, it was 
not until the beginning of the 19th century that the age of animal 
power began to advance. This resulted from the development of 
better plows, tillage tools, drills, planters and harvesting equip- 
ment designed to be drawn by animals. With the development dur- 
ing the first quarter of the 20th century of "big-team" hitches for 
pulling plows and combines, the use of animal power in the United 
States, particularly horses and mules, expanded until after World 
War I .  

With the animal power and implements available, the farm 
labour required to produce a bushel of wheat was reduced from 
slightly less than three man-hours in 1830 to slightly less than one- 
half man-hour in 1896 and to one-fourth man-hour by 1930. This 
time was cut in half by the second half of the 20th century with 
tractor-operated equipment. With self-propelled machines, the 
time required was further reduced. 

With the advent of the row-crop or general-purpose tractor, me- 
chanical power had taken the place of horses and mules on most 
U.S. farms by the second half of the 20th century and was rapidly 
replacing oxen, horses, mules and water buffalo as power units 
on farms throughout the world. 

Steam Engines.-Steam engines were first used as stationary 
power units, to take the place of treadmills (animal power) and 
windmills, to operate stationary machines such as grist and feed 
mills, wood saws and cotton gins. Later, self-propelled steam 
engines were used for operating stationary threshing machines that 
were moved from farm to farm. Many of these units were owned 
co-operatively by a group of farmers who organized a "threshing 
ring." Because of the heavy weight, such steam tractors never 
proved satisfactory as power units for drawing farm machines 
other than the huge plows of 10-, 12-, 16- or 18-furrow capacity 
used on the Great Plains. 

Tractors.-The internal-combustion-engine tractor had its be- 
ginning a t  the turn of the 20th century. The tractor was first 
developed as a dual-purpose machine-as a draft machine to take 
the place of teams of horses and other animals and as a stationary 
power source for operating shellers. threshers. grinders and other 
belt-driven machines. By the second half of the 20th century, 
farm implements and machines were designed as an integral part 
of the operating unit and were quickly and easily interchanged for 
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the work at  hand. 

'4n outstanding contribution of the tractor industry was the de- 
velopment in 1935 of hydraulic-control equipment which literally 
lifts the inlplements by fingertip control, the implements being 
easily and quickly detached from or attached to specially designed 
hitch bars. An extension of the hydraulic system through a re- 
mote or "slave" hydraulic cylinder extended hydraulic control to 
the raising, lowering and adjusting of drawn equipment as well as 
integral or tractor-mounted tools. 

Modern hydraulic-mechanical devices automatically control 
working depth of tillage implements, relieving the tractor operator 
of the need for shifting gears or making adjustments as the imple- 
ment encounters surface irregularities or changes in soil texture. 
Tractor speed is maintained, with good uniformity in the tillage 
job. 

PREPARING THE SOIL 

Plows.-More power is required in the preparation of the land 
for planting than in any other farm operation. The plow is the 
world-wide basic tool of agriculture. Use of oxen or horses to 
draw it was an outstanding contribution to the advance of agri- 
cultural production. 

The plow was brought to Britain by the Romans. Some early 
horse-drawn plows were equipped with wheels and designed to be 
hitched to the horse's tail. This custom of hitching existed in 
Ireland as late as 1634, when an anticruelty law was passed pro- 
hibiting "plowing by the tayle." 

A Dutch plow with a wooden moldboard was improved and 
patented as the Rotherham plow in England in 1730. 

Early American statesmen were greatly concerned with the prob- 
lems of agriculture. In 1788 Thomas Jefferson presented, as an 
original mathematical treatise, an account of the principle for 
constructing a moldboard plow, first to the Institute of France 
and afterward to the board of agriculture in England. Daniel 
Webster designed and constructed a large plow to be drawn by 
10 or 12 oxen. The cast-iron plow was patented in the U.S. in 
I 797. I t  was found to be a good plow for use where the soil was 
sandy and stony. 

As the American settlers moved westward, plowing the black 
prairie soils, high in organic matter, posed a special problem to 
the farmers who had cast-iron and iron-patched wooden plows. 
The ingenuity of John Deere, an Illinois blacksmith and plow 
maker of the 183os, resulted in a new kind of plow which was made 
entirely of steel except for the braces, beam and handles. The 
one-piece share and moldboard of his first steel plow was cut from 
a mill-saw blade and shaped over a wooden form. This greatly im- 
proved plow not only made possible the effective plowing of the 
black prairie soils, but according to one writer "it cut by at least 
one-third the animal power needed to turn the soil." 

Improvements of plows followed. Soft-centre steel for the 
moldboard was introduced in 1868; the three-wheel sulky or riding 
p l o ~ - s  were follom-ed by plows designed to be drawn by tractors, 
and later plovis were mounted on tractors, which made plowing 
much faster, less laborious and often deeper than it was in the 
days of animal power. 

Disk plo~vs, developed toward the close of the 19th century, are 
used in hard dry soils, in soils that do not scour readily and 
where extremely heavy trash must be plowed under. 

Harrows.--\iThile the plow is the basic implement used in seed- 
bed preparation, other implements have been devised for final 
preparation of the land to receive the seed. The branch of a tree 
m-as the first harrow. A wooden A frame with wooden teeth, and 
later iron teeth, was an improvement made during the first half 
of the 19th century. Steel-frame harrows with steel teeth and also 
a rotary type of harrow similar to the modern rotary hoe were de- 
veloped in Korv~ay during that period. 

The disk harrow is second only to the plow as an implement for 
use in preparing a seedbed. I t  came into use in the late 186os, 
but was not patented until 187 j .  

Other harro~vs have been developed for special uses in addition 
to seedbed preparation. Examples are the spring-tooth harrow, 
used for summer fallowing and weed control. 

PLANTING A N D  CULTIVATING 

In  the early history of agriculture all the sowing of small grain 
was done broadcast. The farmers of China, India, Japan and 
Arabia, however, have drilled in their seeds from earliest recorded 
history. Information on primitive tools and methods used in 
planting and cultivating will be found in the article AGRICULTURE, 
PRIMITIVE. 

Seeding Machines.-It is believed that the first seeding ma- 
chine was developed and used by the Chinese about 2800 B.C. The 
Chinese drill of the middle of the 19th century resembled a wheel- 
barrow, n i th  three small, hollow teeth about 28 in. in length which 
carried the seed from a box supported above the wheels. The 
Italians had a two-wheeled seeder around A.D. 1600. 

Seed and manure drills were in use in England as early as 1649. 
Jethro Tull ( q . ~ . ) ,  an English farmer and writer, perfected a ma- 
chine drill about 1701 and described a drill for planting turnip 
seed in his Horse-Hoeing Husbandry (1731). 

I n  the United States the first patents on a seeding machine 
were granted in 1799 but it  was not until about 50 years later, in 
18j1, that the force-feed drill was patented. This drill was 
equipped with a device which controlled the rate of seeding. 

Concurrently with this development, in 1848 drills were equipped 
with manure and seed colters or blades, acting independently of 
each other, which deposited manure a t  one depth and covered it ,  
and deposited the seed at  a shallower depth and covered it .  Within 
a hundred years, tractor-drawn machines were developed to place 
commercial fertilizer in relation to seed for the most effective 
results. Often hitched in huge squadrons, these drills, drawn by 
a large tractor, could seed a strip ;o i t .  wide. 

American machines were available in the second half of the 20th 
century which in one operation prepared the seedbed, with the 
mulch on the surface, planted the seed and placed the fertilizer. 
Drills and seeders accurately planted small grass and legume seed 
of all kinds along with the grain. 

Corn  Planters.-Row crops grown in hills of one or more 
plants are usually planted with a planter. The American Indian 
and the early settlers used a hoe to open a hole in which three or 
four kernels of corn were dropped and covered with the same tool. 

The first American corn planter patent was issued in 1828. A 
forward step came in 1860 with the development of the cross- 
checking two-rowT planter, tripped by hand for checking as the 
planter crossed marks previously made in the field. The automatic 
check rower, tripped by a knotted cord placed across the field, was 
patented in 187j. The planter wire replaced the cord a few years 
later. 

The first tractor-powered planters were the ordinary horse- 
drawn type adapted to be pulled by a tractor. They were sup- 
planted with tractor-drawn two- and four-row equipment in the 
early 1930s The speed and accuracy of these planters made it 
possible for the operator to control the time of planting, which 
played an important part in increasing corn yields. 

I n  the second half of the 20th century equipment was introduced 
that could plant six, eight or more rous. Also planters could be 
equipped to do a fourfold operation: ( I )  plant the seed; ( 2 )  dis- 
tribute fertilizer; (3)  sow insecticides to kill ground-born para- 
sites; and (4)  apply chemical weed killers to  kill weeds upon 
emergence through the surface. 

C o t t o n  Planters.-Cotton planters mere not perfected as rap- 
idly as corn planters. The first U.S. patent on a cotton planter 
was issued in 182 j .  and a one-mule improved planter was invented 
about j0 years later. The modern cotton planter is designed so 
that the plates which carry the seed in the hopper are interchange- 
able ni th  plates designed to plant corn, sorghum and other seed. 
Multiple-ron cotton planters have been perfected. 

Special  Planters.-Special planters were developed for plant- 
ing sugar-beet seed segmented to ensure more nearly the proper 
stand with minimum thinning. Potato planters. with automatic 
dropping mechanisms, eliminated the slow, laborious job of hand 
planting. These mechanical planters were designed to open the 
furrow, space and drop the seed pieces, properly place fertilizer 
and cover the fertilizer and seed at  the proper depth. 
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T r a n s p l a n t i n g  Machines.-Commercial gardeners and nurs- 

erymen who plant large quantities of plants and seedlings use 
transplanting machines. The essential parts of such a machine are 
a furrow opener, a water-supply tank, a hopper for fertilizer and 
blades for covering the fertilizer and forcing the soil about the 
plant. 

C u l t i v a t i n g  a n d  Cultivators.-A crop is cultivated to pro- 
mote growth of the plants and to destroy weeds which absorb mois- 
ture and plant food to the detriment of the crop. 

T o  Jethro Tull, referred to above, is credited the development 
of what he called "horse-hoe husbandry." Horse-drawn cultivators 
of different types came into general use early in the 19th century. 
An improved cultivator equipped with three colters, followed by a 
harron, and with a wheel a t  the end of the beam to regulate the 
depth and to facilitate turning was invented in Scotland about 
1818. 

A U.S. patent was issued in 1856 for a straddle-row two-horse 
cultivator. Later, seats were added, and by 1870 a farmer with 
two horses could cultivate as much as 15 ac. a day with a riding 
cultivator. 

World War I accelerated the need for and use of multiple-row 
cultivators. Two-row horse-drawn cultivators were replaced first 
by two-row, then by four-row tractor-mounted cultivators. Larger 
multiple-row cultivators appeared in the second half of the zoth 
century to parallel the capacity of multiple-row planters. 

Cultivators for special crops, including beets and beans, and 
for listed crops (crops planted in ridges) and crops on flat sur- 
faces were developed. Rotary hoes are used for early cultivation 
of corn, cotton, soybeans, potatoes and small grain. This imple- 
ment pulverizes the soil crust and destroys small weeds before the 
crop is large enough to be cultivated with a row-crop cultivator. 

Weed and insect control through application of sprays and dusts 
became important as more was learned about insecticides and weed 
killers. Much of the loss caused by insect pests, plant diseases 
and ~ e e d s  can be prevented through the use of spray material 
where proper equipment is available and when proved practices are 
followed. Spraying and dusting are done by custom operators and 
by individual farmers and orchardists. I t  became common in the 
U.S. for custom operators to use both ground machines and air- 
planes equipped with special sprayers and dusters. 

HARVESTING 

Sickle  a n d  Scythe.-The use of the sickle, a small, curved 
hand tool, for harvesting small grain dates back to 3000 B.C. The 
scythe, a larger hand cutting tool, was evolved from the sickle. 
I n  the second half of the 20th century both of these tools were 
still used for harvesting grain and grass in many parts of the 
world. 

The cradle scythe was invented in Europe and was brought to 
America by the early colonists. The early cradle was a device for 
gathering the grain stems when cut and laying them in a swath 
for binding. 

The grain stripper-a Gallic invention described by Pliny in 
the 1st century A D.-is important as an attempt to lessen drudgery 
by using animal power. I t  consisted of a two-wheeled ox-propelled 
cart with a saw-toothed blade set across the open front to strip 
the heads, which fell into the cart. 

Reapers.-Reaping machines developed gradually and simul- 
taneously on both sides of the Atlantic. In  America, where there 
had always been a labour shortage, development of great wheat- 
groning areas was impossible without machinery. The  U.S. Civil 
LVar hastened this development. 

I n  I 786 William Pitt of Pendeford, Eng., failed in his attempt 
to popularize a header with a revolving cylinder with rows of teeth 
which caught the heads and dropped them into a box. 

The first English patent for a reaper was taken by Joseph Boyce 
in 1799. Invention followed invention, each adding features. until 
in 1822 Henry Ogle constructed a reaper that used a straight- 
edged knife blade as a cutter and employed a reel of revolving 
bars or arms, resembling the modern form, to push grain back 
upon a platform. Although Ogle's machine never became popular, 
his principle of the cutter and reel was adopted in all subsequent 

successful designs. 
In 1826 Patrick Bell, a Scottish minister, invented a reaper with 

a shear-action cutter-movable blades cutting against stationary 
blades-a principle still in use. 

Although the first U.S. patent was granted in 1803, no machine 
of importance was patented until 1822, when Jeremiah Bailey 
brought out a combination mower and reaper. The next invention 
worthy of mention was that of William Manning in 1831. His 
cutter bar reciprocated, that is, moved alternately from side to 
side, over guard teeth, as if anticipating designs used by Obed 
Hussey and Cyrus H .  McCormick. Hussey and McCormick ex- 
perimented with reapers simultaneously. McCormick had his a t  
work by 1831. but Hussey was the first to secure a patent-011 
Dec. 31, 1833. Each machine utilized the principle of a recipro- 
cating knife cutting against stationary guards or fingers. Mc- 
Cormick's machine employed a divider between cut and uncut 
grain and a reel to topple cut grain onto a platform. 

Inventors then turned their attention to providing an automatic 
device to deliver the cut grain in a form suitable for binding. This 
brought the self-rake and the dropper. The self-raking reaper 
held the field from 18jo to 1870, when it was replaced by the 
harvester. A harvester included a special mechanism to handle 
and bind the cut grain into sheaves or bundles ready to be set up 
in shocks. C. W. and W. W. Marsh patented the first successful 
harvester in 18j8. A canvas delivered the cut grain over the drive 
wheel to a box from which it \%-as taken and bound by two men 
riding on the machine. This design set the pattern for future har- 
vesters. However, a mechanical binding mechanism was still lack- 
ing. Because twine was very expensive. the first binders used 
wire, but damage to cattle resulted, so these binders were never 
popular. John F. Appleby made a successful twine binder which 
was put on the market in 1880 when twine was cheap enough to 
be used economically. 

Thus the McCormick cutting principle, the Marsh frame and 
the Appleby binder were combined to produce the successful mod- 
ern binder. The result was a grain binder that was still used suc- 
cessfully, though on a limited scale, in the second half of the zoth 
century. 

The header, which merely clipped grain heads and elevated them 
into a wagon rack, was developed in the United States, Canada and 
Australia. The headed grain was usually stacked for threshing a t  
a later date. Use of the header, along with the binder on a lesser 
scale, continued as standard harvest procedure throughout the 
Great Plains wheat areas of the U.S. and Canada until the grain 
combine became widespread early in the 20th century. 

Windrower.-The header's more modern counterpart was the 
self-propelled or tractor-drawn windrower which cut the standing 
grain and laid it in a windrow atop the stubble. Separating and 
cleaning were done by the combine harvester equipped with an 
attachment to pick up the windrow in place of the regular cutting 
platform. The practice of windrowing was followed in the Great 
Plains of the U.S. and Canada, where the grain was cured in the 
windrow to protect it from late-season weather and pest damage. 

Threshing o r  T h r a s h i n g  Machines.-Threshing or thrashing 
is the separation of grain or other plant seeds from their husks or 
pods. Until the middle of the 19th century the chief methods were 
flailing by hand or treading by animals on a threshing floor. The 
modern methods employ either the drawn-type or self-propelled 
combine harvester. which harvests the ripened seeds and threshes 
them in one operation. 

The first step in the mechanization of threshing came in the 
17th century ~ i h e n  fanning mills were developed for winnowing 
Andrew Meikle, a Scotsman. in 1786 built a threshing machine 
which combined the blow of the flail (q.v.) with the rubbing action 
of the threshing floor, the prototype of present-day threshers, in 
which beaters were fastened to a revolving drum forcing the grain 
against the ribs of a sparred concave sieve  laced below the drum. 

Probably the best known of the early American machines was 
developed by Hiram and John Pitts of Winthrop. Me., to combine 
the threshing, separating and winnowing processes in a single . - 

machine. 
Eventually, the combine replaced the stationary thresher. 
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Combines.-The development of a combine (that is, a con]- 

bination harvester and thresher) was concurrent with the develop- 
ment of the reaper, the binder and the threshing machine. h U.S. 
patent was issued to Samuel Lane on a combined harvester on 
Aug. 8, 1828. The first combine to be built was patented by 
H. Bloore and J. Hascall of Michigan in 1836, but its use was 
abandoned because of climatic conditions. Later it was taken to 
California and used successfully in 1854. 

The first combines were drawn by horses; later by steam and 
internal-combustion tractors. The self-propelled combine was in- 
troduced about 1908. This was a significant advancement because 
it  made the combine more maneuveiable and more efficient. The 
self-propelled model could go into a field without running down 
part of the crop on the first round. Modern self-propelled com- 
bines literally put one man in complete command of his harvest. 

The combine, although originally built to harvest wheat and oats, 
is used to harvest many other crops, including legume and grass 
seeds,,beans, sorghum grains and corn. 

Corn Harvesters.-Many types of corn harvesters have been 
developed. The sled cutter, one of the early attempts, cut the 
stalks, which were put in shocks by the operator. Corn binders 
were developed later. Husker-shredders are used to remove the 
ear from the stalk, husk it and shred the stalk for feed and for 
bedding. The corn picker was developed for use where the stalks 
were left in the field By mid-20th century more than 90% of all 
corn grown in the corn belt of central U.S. was harvested with the 
picker. 

A shelling attachment (introduced in late 19 50s) for the two- 
row corn picker enabled the grower to harvest his crop as shelled 
corn or ear corn. A corn attachment for the self-propelled com- 
bine had entered the corn-harvesting field in 1954. The corn at- 
tachment picked the ears and passed them on to be shelled and 
cleaned in the separator. Because of the high moisture content of 
the corn when harvested by either of these methods, a drying and 
storage problem was created, which was solved by installing crop 
driers either on the farm or at the grain elevator. 

H a y i n g  Machinery.-Hay has always been an important crop 
where livestock is raised. The tractor-mounted mower, the 
tractor-mounted rake and pickup baler have taken the place of 
the sickle, scythe, hand rake and pitchfork in the modern produc- 
tion of the hay crop. 

About 1930 proposals for a hay conditioner or crusher attach- 
ment for a mower were developed. The purpose of crushing the 
green hay was to reduce the time required in curing or drying. 
Several U.S. manufacturers produce this type of machine. Other 
hay machinery includes various types of rakes, tedders, loaders, 
balers and forage harvesters of several types. The latter machine 
may be used to cut and chop a green crop and deliver it into a 
wagon or truck to be stored as ensilage, dried artificially for hay 
or fed (green) to stock in the feed lot. It may be used, also, to 
pick up and chop windrowed field-cured hay for storage in barn 
or stack. With a row-crop attachment, it is used to harvest stand- 
ing row crops, such as corn, for ensilage. 

Special machinery and equipment are found on farms that pro- 
duce large amounts of hay. Sweep rakes and hay stackers elimi- 
nate much hard labour during the hay harvest. Automatic pickup 
balers permit one man to do a job formerly done by several. In  
the late 1950s an attachment \i7as devised for the automatic baler 
which would toss small bales directly into a wagon draxvn behind 
the baler, further reducing the labour and time required in harvest- 
ing. While the handling of loose hay in barns has been done with 
forks and slings, the chopped hay and bales are handled with 
blowers and mechanical elevators and barn conveyers. 

Crop Driers.-Much progress was made in the development of 
farm crop driers during the second quarter of the 20th century. 
Thtse units are designed to dry grain and hay with heated or un- 
heated air. The various types of driers and their uses are dis- 
cussed in CROP-PROCESSING MACHINERY. 

Cot ton  Harvesters.-The perfection of mechanical cotton har- 
vesters led to the complete mechanization of cotton production 
in some areas. 

Machines for stripping mature bolls of cotton from the stalks 

were developed during the last half of the 19th century. These 
strippers were not used to a great extent until 1940, and largely 
a t  that time in Texas and Oklahoma, where stormproof cotton, 
which is stripped or snapped in a once-over operation, is the prin- 
cipal type grown. With a stripper, one man did the work of 2 0  

men snapping by hand. While a bale of cotton was harvested 
with a stripper in 30 minutes, i t  took one man about 40 to 50 
hours to harvest a bale by hand. 

In  open-type cotton, which cannot be stripped, the bolls open 
wide as they mature to expose the cotton fibre for easiest pluck- 
ing or pulling. The mechanical cotton picker draws the lint from 
open bolls and leaves the unopened bolls for a later picking. After 
many years of field testing, the cotton picker was produced com- 
mercially in 1941. As a result, large areas of cotton were mech- 
anized in west Texas, Arizona and in southern California, where 
open-type cotton is raised. 

O t h e r  Crops.-Other crops are  harvested and handled mechan- 
ically. Potato diggers were first available in 1886. Few were 
used until jo  years later. By 1940 machines were in use that dig, 
clean, grade and bag the potatoes in one trip across the field. 
Peanuts, sugar beets, sugar cane and castor beans are harvested 
with machines designed for the particular crop. These crops were 
largely mechanized in certain areas by the second half of €he 20th 
century. 
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Implements (1894) ; Leo Rogin, The Introduction o f  Farm Machinery. 
in Its Relation to the Productivity of Labor (1931) ; Bert S. Gittens, 
Land of Plenty (1950) ; Food and Agriculture Organization of the 
United Xations, Progress and Economic Problenzs in Farm ~Mechaniza- 
tion (1950) ; H. P. Smith, Farm Machinery and Eq?~ipnzent, 4th ed. 
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of Agriculture, Office of Experiment Stations, Bulletin 103 (1902) ; 
William Tritton, The Origin of  the Threshing Machine (1936). 

See also state agricultural experiment station bulletins; U.S. Depart- 
ment of Agriculture Bulletins, Yearbooks of Agriculture; farm imple- 
ment and tractor trade journals. (T. BN.) 

FARM MANAGEMENT. Farm management has been de- 
fined as both a science and an art and also as the business side of 
farming. I t  is a science in the sense that it  deals with the organi- 
zation and operation of a farm to obtain maximum continuous 
profits. As a manager a farmer decides what and how much to 
produce and horn- to produce efficiently. I n  deciding how to em- 
ploy his resources most profitably, the farmer applies principles 
of economics and of physical and biological sciences and uses tech- 
nical information from various fields. As an artisan he develops 
and practises the skills necessary to perform a wide variety of 
tasks in crop and livestock production. 

This article is concerned primarily with the management of com- 
mercial farms and contract farming. For information on rnanage- 
ment factors involved in other types of farming see FARM COLOXY; 
FARM TENAKCY; LAND TEKURE: ECOKOMIC AND AGRARIAN AS- 
PECTS; SMALL HOLDINGS. The role of government in farm man- 
agement is indicated in the articles on the various countries; e.g., 
RUSSIA. See also AGRICULTURE : Agricul tu~al  Economics. For 
additional references see AGRICULTURE. ARTICLES OX. 

Management is less specialized in farming than in nonfarm busi- 
ness, although in this respect farming is similar to other small 
businesses. Particularly with the increased capital requirements 
of modern agriculture, the farmer must perform many of the 
functions of a business manager. A farmer acquires. rents or 
borrows the needed resources and decides how they will be used. 
Since he usually provides much of the capital himself, he also 
bears much of the risk of success or failure of the business. T h e  
farmer is, moreover, an organizer and supervisor of labour and 
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of the use of power and machinery. He is also responsible for 
buying and selling, increasingly important functions in commercial 
farming. 

Profit is the principal objective in farm management but not 
the only one. Avoidance or reduction of risk is more important 
sometimes than maximum future profits. The objective of con- 
tinuous profits also means that the farm should be so managed 
that its productive capacity will be conserved by  maintaining a 
high level of soil fertility, by controlling erosion and by keeping 
buildings and other capital assets in good condition. 

Most farms in the western world are family operated. and de- 
cisions concerning farm business are closely related to matters 
concerning the family's welfare and level of living. Thus the ob- 
jective of maximum profits may be modified by the family's goals 
with respect to  living conveniences, education, recreation, health 
and many other factors. The farmer must make business decisions 
that are  consistent both with his resources and abilities and with 
the needs and desires of the family. 

PRODUCTION RESOURCES 

Every farmer uses three basic factors or resources in his busi- 
ness-land, capital and labour. These are his raw materials. He 
must select and acquire these resources and decide how and in 
what proportions they are to be used to obtain high returns from 
the whole iarm as a business unit. 

Land.-Agricultural land varies greatly in slope and drainage 
and in chemical and physical characteristics of the soil (q v.). 
I n  a broad sense. land includes the natural climatic factors with 
which i t  is associated. Differences in temperature and rainfall. 
as well as the soil itself, affect the value of particular land areas 
and the systems of farming to which the areas are best adapted. 
High value of crop or grass production is important in successful 
farm management. The farmer should grow crops that are well 
adapted to his land and he should produce high yields per acre. 

Capital.-Many kinds of capital are employed in farming. 
Some is fixed or overhead capital-assets that are used over many 
years. Some is semifixed capital-machinery, breeding livestock 
and other assets that are productive over a shorter period of years. 
Working or circulating capital includes market livestock. feed, 
annual fertilizers and annual cash operating expenses. 

Adequate capital is a means of increasing the productivity of 
both land and labour. I t  is essential in modern commercial farm- 
ing. Mechanization and other technological advances ahich in- 
crease production also greatly increase capital requirements. In 
managing a farm many decisions are made with respect to the use 
of capital. How can limited capital be most profitably employed? 
How much should be invested in buildings, in machinery, in fer- 
tilizer and in feed? When should capital be borrowed, and how 
should borrom~ed capital be invested so that it can be repaid from 
increased earnings and without excessive risk? See also FARM 
BUILDIXGS ; Fmv MACHIKERY. 

Labour.- Labour is generally the most expensive resource, the 
chief input (or cost) in farming. I t  amounts to one-third of the 
total inputs on commercial farms in the U.S. The proportion of 
labour that is hired varies a great deal with the size of the farm 
and the system of farming. I t  a a s  estimated that the total labour 
input on commercial farms in the U S  in the second half of the 
20th century \!as composed of about 28% hired workers, 23% un- 
paid family aorkers and 49% operator's labour. Although the 
percentage of labour hired varied widely between regions. pre- 
dominance of the family farm was apparent from these estimates. 
I n  Great Britain the situation is considerably different. According 
to data published by the ministry of agriculture and fisheries, 
F a r m  Incomes in England and TT'ules, 19jz-53, hired workers per- 
formed 7 6 5  of all farm labour. family workers 5 %  and the farmer 
and his wife I ~ C G .  On many British farms. however, the farmer 
and his family do most of the work. 

Management.- In econon~ic discussions management is con- 
sidered a fourth factor of production along with land. capital and 
labour. Although it  is the central resource around xhich a farm 
plan must be built, management is difficult to evaluate in most 
farm situations, for it is virtually impossible to distinguish be- 

tween results of the farmer's activities as a worker and as a man- 
ager. or to determine at  the end of the year how much he has earned 
for managing and how much for use of the capital, labour and 
often land that he has supplied to the business. Many studies of 
farm records, however, indicate high rewards for good manage- 
ment. There is a wide range. for example, in financial returns of 
farmers in the same area with similar land resources and markets. 
but with different levels of management. 

Combinat ions of Resources.-There are extreme differences 
between regions and between individual farms in total resources 
used per farm and in the proportions in which resources are com- 
bined. These differences are the result of variations in productiv- 
ity and value of land, in types of farming and in the relative 
availability of land. capital and labour. There is a great diversity 
in the size of individual farms. According to official censuses 
46% of all holdings in England and Wales in the second half of 
the 20th century were less than 2 0  ac. in size, and 3.4% were 300 
ac. and larger, excluding rough grazing land. However, the hold- 
ings 300 ac. and over included 2 j% of the acreage of crops and 
grass. In the U.S. in 1935, farms averaged I j j  ac. per farm; 2 0  

years later the average was 242 ac. However, the average was less 
than 2 0 0  ac. in some farming regions in the southeast and more 
than 6,000 ac. in some other regions in the Great Plains. Increases 
in size were general throughout the U.S., the result of mechaniza- 
tion making it possible for one man to operate more area, of the 
need for larger businesses to attain the benefits of the greater 
amounts of capital being employed. of the desire to maintain 
higher standards of living and of lorn-income farmers leaving the 
farm for better economic opportunities. The table shows differ- 
ences between selected types of farms in the U.S. 

Acres in Farm and Capital Investmelzt, U.S. Farms 

Type of farm Acres in Capital, including land 
and region 

Per fa rm / Per worker 

Source: U.S. Department of Agriculture, "Farm Costs and Returns, 1956; Commercial 
Family-Operated Farms by Type and Location, Agriculture Injo~mafiou Bullclin 176 
(1957). 

Cash grain farms, corn belt . . 
Wheat farms, south Great Plains . 
Sheep ranches, 

north Great Plains , , 

Dairy farms, central northeast . 
Cotton farms, south ~ i e d m o n t  , 

Ownership of Resources.-A farmer may own or rent the farm 
he operates. Proportions of the resources furnished by the tenant 
and the landowner vary. Young men with limited funds often 
start farming in the U.S. under a manager-tenant lease requiring 
the tenant to furnish only his labour and management and the 
landowner. land and buildings, livestock, machinery and other 
operating capital. Under a livestock-share lease. the tenant usu- 
ally owns the machinery and a half interest in livestock. The 
tenant under a crop-share lease owns all livestock and machinery, 
and delivers a share of the crop production to the landowner as 
rent. Under a cash lease a specified sum is paid for rent The 
proportion of resources furnished by the tenant increases in the 
order in which the leasing arrangements are listed above. Like- 
wise, his risks increase, but so do his opportunities to gain the 
rewards of superior management. 

The decision to buy or rent a farm is important. A man with 
limited capital to invest, for example, could rent a farm that is 
larger or more productive than one he could afford to buy. As a 
renter he could invest in equipment and other resources necessary 
for efficient operation. and from which he could expect a higher 
rate of return than that which usually could be expected from in- 
vestment in land. The decision to buy or rent, ho~vever. is seldom 
made on strictly economic grounds. For many individuals the 
satisfaction, independence or security of owning their own farms is 
an important factor. See also FARM TENANCY; LAND TEKURE: 
E C O ~ O X I C  .4KD AGRARIAN ASPECTS; SMALL HOLDINGS. 

PLANNING THE FARM BUSINESS 

232 
720 

6,189 
208 
I 7 9  

A complete farm plan includes a budget showing how resources 
are to be used and the returns expected. I n  a general farming 

$92,000 
76,500 

81,800 
30,000 
1 6 . ~ 0 0  

$60,000 
54,000 

n8,ooo 
15,000 
7.000 
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region where farmers have a relatively wide choice of profitable 
alternatives from which to choose a system of farming, the follow- 
ing are logical steps in developing a long-time plan. 

I n v e n t o r y  of N a t u r a l  a n d  Economic Resources.-In initial 
planning, a soils inventory is a major consideration. The soil of 
the farm should be described in terms of inherent productivity, 
extent of erosion, present fertility level and adaptation to particular 
crops. Condition and capacity of buildings should also be inven- 
toried. And finally, it is important that the farmer inventory the 
capital he has available for land improvements, purchases of live- 
stock, machinery or buildings and operating needs. 

P l a n n i n g  t h e  Cropping System.-The long-time cropping 
plan is largely determined by the inventory of land resources. 
Acres of the farm that are too rough, rocky or wet for cultivation 
will be used for forests or permanent grazing. For the tillable 
land, the crop, or sequence of crops, should usually be the most 
intensive and the most profitable that the farmer can grow on that 
land considering his labour and capital limitations and the need to 
control erosion. 

P l a n n i n g  t h e  Livestock Program.--With the land-use pro- 
gram determined. an estimate can be made of average annual pro- 
duction of crops, allowing for increased yields that will result from 
the use of legumes, fertilizers and erosion-control practices. Esti- 
mates of crop production and the proportion of grains and forage 
will be an important factor in determining the kinds and amounts 
of livestock. Other important factors are the labour and capital 
available, markets and the skill and preferences of the farmer. 
Livestock often offers a practical way to increase the volume of 
business on small farms. 

Trans i t ion  t o  t h e  Long-Time Plan.-Having developed a 
long-time plan for crop and livestock production, it is necessary to  
plan the steps by which it is put into operation. The transition 
may take several years. I t  will be facilitated by plans for each 
year of the transition, showing crops to be grown in each field, fer- 
tilizers to be applied, investments to be made. etc. 

Es t imat ing  Income a n d  Expenses.-The final test of a farm 
plan is an estimate of income. expenses and net returns. By this 
means the farmer can compare alternative plans or modifications 
of a plan already being followed. To test alternative plans a par- 
tial budgeting procedure can be used. including only those ex- 
pense and income items that would be changed if the present plan 
were altered. 

EFFICIENT FARM OPERATION 

A successful farm business depends not only on a sound plan 
but on the efficient application of the plan. Efficient operation 
requires many skills and much judgment on the part of the farmer. 
He must know and carry out crop and livestock production prac- 
tices that result in high yields and low costs. He decides whether 
it is profitable to substitute machinery for labour, and to use more 
or less fertilizer or feed under existing price and cost relationships. 
Timeliness is important in many operations. If labour is hired, 
the farmer must be able to direct the work of others and train them 
in eflicient methods. 

F a r m  Records.-Farming is a complex business, and produc- 
tion and financial records contribute much to success. They make 
possible an analysis of the business for the purpose of determining 
its strong and ueak points and serve as a basis for improvements 
in organization or in operating techniques. 

Farm records have been studied to determine why some farms 
earn significantly more than others and to provide farmers n i th  
standards to which they can compare the efficiency of their own 
farms. The relative importance of different efficiency factors 
varies with systems of farming and, to some extent, in difierent 
periods. In general farming areas, however, crop yields usually 
have more effect than any other factor. Other factors that have 
an important influence on earnings are efficiency in livestock pro- 
duction, prices at  which products are sold, the choice of crops and 
efficiency in the use of labour and machinery. 

Professional Management.- In commercial farming regions 
many farms are owned by persons who do not operate them. Some 
ollners employ a manager to supervise the operation of the farm 

with hired labour or to plan and supervise a farm operated by a 
tenant. I n  both Great Britain and the U.S. there are  societies 
of professional farm managers, which publish journals and sponsor 
meetings. They have established professional standards and codes 
of ethics, and have done much to maintain high professional stand- 
ards in the fields of farm management, rural appraisal and farm 
credit. 

CONTRACT FARMING 

I n  some cases a farmer produces under a contract with business 
organizations engaged in processing or marketing his product or 
in providing him with supplies. Canning companies contract with 
farmers to produce specified acreages of vegetables or fruits. 
Broilers are produced under contracts with feed companies, hatch- 
eries or broiler processors. Contract systems are practised with 
many other farm products in the U.S. 

Contracts vary a great deal, but have the same general effects 
on farm management. The farmer gives up some of his inde- 
pendence in making decisions as to how to produce and in market- 
ing. I n  return he reduces risk by having a guaranteed market and 
usually a price that is set in advance. For this security he lessens 
his opportunity for highest returns from superior skill in produc- 
tion and in buying and selling. 

The contracting company furnishes or finances a part of the 
capital for feed and other supplies or livestock. I n  return it  has 
a controlled source of supply to process or market, or an expanded 
market for supplies that i t  sells to the farmer. 

V e r t i c a l  Integration.- Production, processing and marketing 
are interdependent stages in providing consumers with farm prod- 
ucts. Co-ordination of these stages is desirable. Vertical integra- 
tion refers to the co-ordination of management decisions in, or 
control over, two or more of the three stages. 

Vertical integration may be accomplished by ownership, by con- 
tract or by co-operative action. This is illustrated by examples 
of integration in themeat industry. A meat-packing company that 
fattens its own cattle is effecting integration by ownership. A 
farmer who slaughters his own hogs and sells meat is doing the 
same thing. If the packing company or a feed company contracts 
with farmers to produce hogs, integration is by contract. I n  other 
words. contract farming is one method of integration. If a farmer 
co-operative provides its members with breeding stock and feed 
and markets or processes the meat animals, integration is by co- 
operative action. Farmers, as members of the co-operative. re- 
tain control over the integrated system. Co-operatives throughout 
the world provide many examples of vertical integration. 
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ciples o f  Farm J4anagenzetzt (1953) ; James J. Wallace and Raymond K. 
Beneke, Managing the Tenant-Operated Farm (19j6) ; U.S. Department 
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FARMSTEAD ARRANGEMENT, U.S. The  farmhouse 
and farm service buildings along with their associated yards, pens, 
lots and lanes comprise the typical United States farmstead. Nor- 
mally the farmstead is located on the land that is being farmed. I n  
pioneer times it was customary to select a site near running water 
and a stand of timber. 

Today the favoured farmstead site is well drained, close to  
fields and pastures, accessible to power lines and on a good road 
leading to markets. churches and schools. An area of between 
five and ten acres TI-hich is naturally elevated or sloped gently to  
the east or southeast is desirable. 

The relative position of the various elements comprising a farm- 
stead is influenced by several independent factors. A well-balanced 
arrangement is a compromise between the limitations inflicted on 
the site by nature, by the character of the main farm enterprises, 
by the danger of fire and by the requisites of pleasant farm living. 

N a t u r a l  Influences.-The most unalterable factors in farm- 
stead arrangement are those imposed by nature. They include 
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prevailing winds, sunlight. drainage and natural views. 

Prevailing winds are considered in planning the farmstead lay- 
out. Feed lots require locations nhere their associated structures 
can shield xorkers and livestock from winter winds and ~vhere 
summer air currents will not carry barnyard odours to the farm 
home. An evergreen windbreak on the north and west sides of the 
farmstead can shelter the whole area. But it is important not to 
obstruct air movement immediately around the farmhouse and 
near structures utilizing natural ventilation for crop drying. TO 

reduce the chances of fire, major structures are placed out of the 
line of the prevailing winds. 

H I G H W A Y  I - 
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FARMSTEAD L A Y O U T  I N  T H E  N O R T H - C E N T R A L  U N I T E D  S T A T E S  

Sunlight also is a factor in planning farmstead arrangement In  
addition to giving light, the sun will provide heat and have a 
sterilizing value in livestock buildings that are oriented to admit 
a maximum amount of sunlight in the winter. Buildings like corn- 
cribs, two-row farrowing houses and stanchion dairy barns need 
to have the sun on both the east and the west sides. Consequently. 
they are usually located with the long axis north and south. Poul- 
t ry  houses generally face south with most of their windoxs on 
that side. 

All areas of the farmstead need good natural surface drainage; 
the farmhouse occupying the best-drained site. Traffic areas be- 
tween service buildings and lots also require especially good drain- 
age. A building arrangement that follows the contour of the land 
will facilitate maintenance. Grading can sometimes redeem a site 
that ~ \ o u l d  othernise be impractical. 

The farmhouse is located where advantage can be taken of 
vievs tovard naturally attractive features. The best natural view 
is often of a small lake, a patch of ~voods or a permanent pasture. 
LVindows in the living portion of the farmhouse are then oriented 
toward these natural views, and service buildings and lots are kept 
away from this part of the farmstead. 

M a j o r  F a r m  Enterprises.- Farmstead arrangement is strongly 
affected by the type of business enterprise for which the farm is 
suited. While general-purpose farms need a variety of buildings 
and related lots to accommodate multiple enterprises, more spe- 
cialized farms need facilities for only one or two. 

For efficient chore operations cash-grain farms mainly require 
storage structures. which are located where they can be con- 
veniently filled and emptied. Shelters for farm machinery are 

common to most types of farms. They require locations that per- 
mit equipment to have ready access to fields by lanes, and where 
there is ample turning space. .4 site relatively near the house is 
suitable, especially if a shop for repairing machinery is incor- 
~ o r a t e d .  

Specialized enterprises like dairying require a group of related 
buildings or integrated units for storing feed and roughage, for 
housing and exercising livestock. for milking and for preparing 
milk. Where the major enterprise is feeding cattle and hogs. sheds 
are arranged about a feed centre which stores roughage, grain and 
supplements and provides equipment for processing rations. 

By the second half of the 20th century many advances had been 
made in the development and application of automatic equipment 
for processing feed and distributing it to livestock on the farm. 
(See CROP-PROCESSIXG MACHINERY.) Electric power assisted by 
electronic controls have made possible accurate metering, blend- 
ing. grinding and conveying of feed and roughage with a minimum 
of hand labour. Mechanical feed-conveying equipment affects 
farmstead arrangement by allowing wider latitude in locating 
livestock-feeding areas in relation to the feed-processing centre 
than do systems depending on gravity for distribution. Later ex- 
pansion of the enterprise also is easier where mechanical systems 
have been incorporated. 

A farm service yard is an open area that provides access to the 
principal buildings, lots and lanes to fields. I t  reduces the need 
for entry of farm machinery to livestock lots and the open space 
helps to prevent the spread of fires. 

F a r m  Liv ing  Values.-An important but less tangible in- 
fluence on farmstead arrangement is the value of attractive ap- 
pearance to the farm family and the community. The farmhouse 
and the more attractive buildings are placed where they are readily 
seen from the public road. The, more undesirable views are 
screened off by buildings and plantings. Deep yards or permanent 
pastures usually are located next to the public road, keeping the 
farmhouse 12  j it .  or more back. 

Unification of the farmstead as a whole helps to improve its 
appearance. An evergreen windbreak forms a backdrop that gives 
unity to the over-all setting, as do roof colours and architectural 
features that are repeated. Ornamental fences and landscape 
plantings also contribute to the interrelated appearance of build- 
ings and lots. 

Trends i n  Farmstead  Arrangement.- In the second half of 
the 20th century the average size of farms in the United States 
increased through consolidation of smaller units. Thus the func- 
tions of t~vo  or more old sets of buildings often have had to be co- 
ordinated. On livestock farms one procedure has been to concen- 
trate feed processing at the most centralized set of buildings and 
use self-unloading wagons to distribute the feed to other centres. 

As farms continue to become more specialized, building arrange- 
ments reflect this change by further concentrating chore activity 
centres and by using more automatically controlled equipment. 
See also FARM BUILDINGS ; FARM ~IAXAGEMENT.  

See Keith H. Hinchclifi e t  al., Pla~tning Your Farwzstead (1954) ; 
W. A. Foster and Deane G. Carter, Farm Buildings, 4th ed. b y  Deane G. 
Carter, ch. 3 (19j4). (K. H. HF.) 

FARM TENANCY. Tenancy is one of three major means 
of organizing agricultural units of production throughout the 
world. The other two major means are owner operatorship and 
group or communal tenure: including state ownership. Further 
discussion of the history and development of the different forms 
of land tenure and agricultural organization in various lands 
throughout the world will be found in the article LAND TENURE: 
ECONOMIC AND AGRARIAK ASPECTS. The article METAYAGE SYS- 
TEM deals with the cultivation of land for a share of the produce. 
See also FARM COLONY; FARM PIAXAGEMEKT ; AGRICULTURE : 
Agricziltz~val Economics; LANDLORD AXD TESANT; and articles on 
individual countries and on the continents. 

Farm tenancy arises when lando~vners cannot or do not wish to 
operate their land and \\-hen farm operators cannot afford or do 
not wish to own the lands they operate. Thus, under tenancy, land- 
olvners contribute their lands and various amounts of operating 
capital and management while tenants contribute their labour and 
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various amounts of operating capital and management. The re- 
turns from this pooling of land, labour, capital and management 
are shared by landlords and tenants in various ways. 

I n  western Europe and Korth America the usual means of using 
agricultural lands is through the individual farmer who is either a 
tcnant or an omner-operator. In  Africa, in parts of Mexico under 
the ejido system, parts of the middle east, China and the U.S S.R., 
various forms of communal and tribal tenures are in practice (see 
LAND TENCRE, PRIMITIVE). 

In  areas where land has been alienated to individuals, usually 
some of these individuals have gained ownership of more land 
than they could cultivate. Sometimes this occurred as an out- 
growth of the feudal structure which characterized the society of 
Europe in medieval times and of Japan, for example, before the 
Meiji restoration of 1868. Sometimes it was the result of large 
Spanish and Portuguese grants of land in newly conquered areas 
of the new world; grants which still influenced the ownership of 
land in the second half of the zoth century in Latin America and 
the southwestern Lnited States. Sometimes it was the result of 
the appropriation of apparently unoccupied lands in Africa which, 
in reality, were under some form of tribal tenure and shifting 
agriculture. In  India and Pakistan many landlords originally 
gained their property as a result of the British delegation of tax- 
collecting rights, nhich gave rise to the zamindar and ryotmari 
systems which were in the process of being eliminated in the second 
half of the zoth century (see INDIA: Government afzd Admi~zistra- 
tion: Finarzce: Revenue). I n  other areas, such as Burma, tenancy 
has arisen because unstable agricultural prices and low price levels 
forced many small cultivators to mortgage their lands to money- 
lenders who eventually gained control when the borrowers de- 
faulted. But in other instances tenancy has arisen because 
individuals fiith capital ~vished to invest in agricultural land and 
were willing to combine their land with the labour and manage- 
ment ability of some other individual who had little capital. 

Regardless of how it arose, farm tenancy in the modern world 
serves to combine the land resources of the landlord and the labour 
resources of the tenant into a single operating unit. Under proper 
conditions this can be economically as efficient as owner-occupancy, 
as has been demonstrated in the United Kingdom and in the mid- 
western United States. But when the landlord has too much power 
-perhaps because of competition for land, credit monopoly or 
outright intimidation-there may be an arbitrary transfer of in- 
come to the disadvantage of the tenant, and there is no incentive 
for proper cultivation. Under such conditions, poverty ensues, 
tenants may come to be considered as an inferior social class and 
many abuses appear. 

TENANCY THROUGHOUT THE WORLD 

Probably tenants and their families constitute as many as two- 
fifths of the world's people engaged in agriculture. Thus, around 
750.000,000 people live and work on other people's land. There 
are wide differences in the extent of tenancy throughout the world. 
I n  the second half of the 20th century tenancy varied from 65% 
of all farmers in England and Wales and 77% in Scotland to j% in 
Denmark and 5.4% inwestern Germany. Tenants made up 53% 
of all farmers in India and 40% of the total in Taiwan. On the 
other hand, in parts of Thailand tenants were as few as 5 %  of the 
total number of farmers. Care should be taken not to associate 
operator-ownership too closely with a high level of living. Many 
of the owner-operator farmers in the areas of southeast Asia were 
heavily in debt and held their land only because moneylenders did 
not care to take title to the land for themselves. 

Within individual countries there were great differences in the 
extent of tenancy and therefore national averages might be mis- 
leading. I n  the Philippines, for instance, farm tenancy varied from 
less than 2 %  of all farmers in the mountain section of Luzon to 
over two-thirds of all farmers in central Luzon. 

Tenancy  Improvement.-Governments in both the more ad- 
vanced and the underdeveloped nations, especially after World 
War 11, showed great interest in improving conditions of tenancy. 
I n  the United Kingdom the Agricultural Holdings act of 1948 
spelled out tenant rights, giving greater security to tenants. A 

French law passed in 1946 guaranteed the tenant the right to  renew 
his leases even against the will of the landlord, and provided for 
compensation if he left. In  Brazil the civil code provided that  the  
term of the lease must cover the harvesting of the first crop. I n  
Japan the law of Oct. 1946 provided security for tenants and set 
maximum levels of rent. I n  Taiwan rents were limited and mini- 
mum conditions of tenancv mescribed by legislation. I n  India the 
Bombay Tenancy and Agricultural ~ a k d s  "act of 1948 provided 
com~rehensive minimum standards for tenancv contracts. Other 
1ndian states, including Hyderabad, ~urashtr ;  and West Bengal, 
passed tenancy legislation. 

Properly framed and administered, improved farm-tenancy ar- 
rangements in underdeveloped areas offer an important foundation 
upon m-hich to build a more productive agriculture. Improved 
tenancy conditions can offer security, fair returns, assurance of 
future returns for present investments, improved levels of living 
and the social and political independence of individuals prerequisite 
to first-class citizenship. 

P r o v i d i n g  Security.-Paramount in tenure-improvement 
measures are adjustments favouring security of tenure wherever 
insecurity is a serious problem. Fortunately, there are several 
remedial adjustments xvhich are available and ~ i ~ h i c h  have been used 
successfully by particular countries. These adjustments include: 
( I )  written lease provisions; (2) a minimum lease term; (3) a 
minimum termination notice and automatic renewal; (4)  restric- 
tions on transfers of leased land; ( 5 )  heritability of leases; (6)  per- 
manent occupancy and use of rights; and ( 7 )  compensation for 
disturbance. 

I n  an increasing number of nations, tenancy agreements had t o  
be written and meet certain minimum requirements, as mas the 
case. for instance, in the Netherlands and Sweden. I n  some of the 
less developed areas, similar regulations were effectively imple- 
mented. In  Japan, under the agrarian reform measures following 
World War 11, all tenancy contracts had to be written. 

I n  an effort to lengthen the tenant's planning horizon many na- 
tions established a minimum period for an agricultural lease. I n  
the United Kingdom the length of the contract runs for the Iifetime 
of the tenant so long as he practises "good husbandry" and wishes 
to continue to cultivate his holding. I n  Belgium the minimum 
period of lease is nine years. I n  the Xetherlands individual par- 
cels without buildings must be rented for a minimum of 6 years, 
while farms must be rented for a minimum of I 2 years, with, how- 
ever, provision for adjusting the rent every three years. I n  the 
Philippines the tenant has lifetime security of tenure under the 
Landlord-Tenant Relationships act of 1954, subject to  fulfilling 
statutory requirements. I n  India the minimum length of time 
is from five to ten years in different states, and generally the ten- 
ant  may not be evicted except for default in rent payments, bad 
cultivation techniques or resumption of the land by  the landlord 
for his own use. I n  Cuba the minimum period of time is three 
years. I n  Mexico the interest of the tenant in any  event continues 
until he harvests standing crops or picks ripening fruit. I n  Taiwan 
the minimum period of lease was set a t  six years, and could be 
renewed if the tenant desired unless the landlord took back the 
land for his own cultivation. 

F a r m  a n d  H o m e  Improvements.- Closely allied to  the prob- 
lem of providing security of tenure is the matter of making farm 
and living improvements on rented lands. Since rented lands are 
owned by someone other than the operator, and since improve- 
ments made on that land usually become the property of the land- 
owner, tenants have little incentive to  make improvements which 
become the property of someone else. 

The adjustments usually considered are: ( I )  compensation for  
unexhausted vaiue of improvements; (2)  compensation for di- 
lapidation~; (3) longer-term leases; (4)  kind and amount of rental 
payments. 

Perhaps the most highly developed and formal system of com- 
pensation is found in the United Kingdom, under the provisions of 
the Agricultural Holdings act of 1948. Under this act. the tenant 
has a statutory right to compensation of three general sorts: ( I )  
for long-term improvements; ( 2 )  for medium-term improvements; 
and (3) usual improvements necessary for good husbandry (see 
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also LANDLORD AND TESANT). 

Provisions for compensation similar to those in the United King- 
dom are found in France, the Netherlands and commonly through- 
out western Europe. But such measures mere also being adopted 
in other countries. I n  India, for example, several states recognize 
the right of the tenant to make improvements and claim compen- 
sation for them if forced to quit his holding. In Cuba a tenant may 
claim compensation, upon the expiration of his lease, for improve- 
ments made during the first half of the lease. if he can demonstrate 
that the improvements were necessary to the proper accommoda- 
tion of his family or his hired labourers, or necessary for proper 
cultivation of his holding. 

I m p l e m e n t i n g  Improvements.- The activities of the Food 
and Agriculture Organization of the United Nations in providing 
technical assistance and sponsoring regional land-problem seminars 
in Campinas. Braz., Bangkok, Thailand, and Salahuddin. Iraq. may 
be cited as important measures to implement tenancy improve- 
ments. Under the leadership of FAO, concerted efforts by the 
United Nations agencies have been made to assist member govern- 
ments in their tenancy-improvement efforts. The United States 
government has contributed to this end by providing land-tenure 
tec'hnicians for various countries such as Japan. the Philippines, 
South Korea and Vietnam. (See also LAND REFORMS.) 

T H E  UNITED STATES 

History.- The history of farm tenancy in the United States 
begins in the colonial period of the I 7th and 18th centuries. Most 
colonists came to America in search of freedom and land. Settlers 
in the Xew England colonies. for the most part, owned the land 
which they farmed. However, colonies to the south of New Eng- 
land were settled by proprietors with large land grants. Proprie- 
tors in the middle Atlantic colonies rented their holdings to tenants 
and attempted to collect quitrents from the tenants. Terms of the 
"durable lease" or "incomplete sale" under which these tenants 
occupied land provided for annual rents in the form of dues and 
services to the landlord. The landlord retained the option of col- 
lecting one-fourth oi the sale price or recovering full title to the 
land a t  three-fourths of the market price. 

The quitrent system hung together for two centuries mainly 
because few landlords collected the dues and services. Never 
popular with the occupiers, many of whom came to America to 
escape European feudal land practices, the system was finally 
thrown off by the antirent rebellions during the 1840s. Except in 
the plantation areas of the south, most individual landlords owned 
only one rented farm after the middle of the 19th century. 

LVith almost unlimited free land to the \irestward to be had 
largely for the effort of settling. most colonists refused to tolerate 
unsavoury tenancy conditions in the colonies and early states. 
However, some farmers preferred the comforts, safety and im- 
provements of the settled areas over the frontier, and they rented 
farms in the older areas. As many as one-third of the farms mere 
rented in a S e w  Jersey county as early as 1843. Although state- 
and nation-wide statistics on farm tenancy were not obtained until 
1880, farm tenancy existed throughout the early development of 
the nation. At the time of the first nation-wide agricultural census, 
including detailed farm tenure data, in 1880, z 5.65 of all farms 
were reported being operated by tenants ~vho rented all their land 
irom landlords. Subsequently. the proportion o i  all farms in the 
U.S. operated by tenants \%-as 28.47; in 1890, steadily increasing 
to 35.3% in 1900, 37% in 1910. 38.17: in 1920 and 4z,47i2 in 1930. 
I t  dropped to 38.7% in 1940, to 26.8% in 19jo and continued to 
decline in the second half of the zoth century. Tenancy was most 
prevalent in the midwestern and southern states. For example, in 
Iowa 38.45; of all farmers were tenants who rented 42.7%. of the 
state's farm!and. In  addition, I j.95: of the state's farmers rented 
part and owned part of the land they operated. 

Over the years, farm tenancy in the United States arose from a 
combination of factors. Young farmers without sufficient capital 
and management experience rented land from owners desiring to 
retire from active farming. Sonfarmers who acquired !and 
through inheritance or as a hedge against inflation rented their land 
to farmers without land of their own. During the depressed 1930s 

many farm owner-operators lost olirnership of their farms through 
foreclosures and excessive debts coupled with low prices for farm 
products. These farmers became tenants. 

-4 study in Iowa revealed that nine of every ten tenants expected 
eventually to own the land they operated and these farmers re- 
garded tenancy as a means toward farm ownership (see also FARM 
~ I A ~ V A G E M E N T ) .  

Lease Types.-Farm tenants pay their landlords a share of the 
products or cash or a combination thereof as rent for the use of 
land. Of the more than ~.ooo.ooo farm tenants in the U.S. in the 
second half of the zoth century, 28% paid a share of the crops 
only, 23:%.were sharecroppers, 14% paid a share of the crops and 
in addition some cash rent, 14Cz paid cash rent only. 9:; paid both 
shares of livestock and crops and the remaining I 272 paid various 
combinations of the above as rent. 

Thus, the most prevalent kind of rent was a share of the crops 
only. These renters are called crop-share tenants. They usually 
furnish all the labour, machinery and part or all of the operating 
capital and own the livestock. Crop-share tenants usually pay 
one-fourth to one-half of the crops as rent to the landlord. 

Sharecroppers. the next most prevalent lease type, were most 
common in cotton- and tobacco-producing areas (see SOUTH, 
THE). The tenant, or sharecropper, usually furnished the labour 
only; the landlord furnished machinery. power, seed, fertilizer and 
other elements of production in addition to the land and improve- 
ments. The tenant, or sharecropper, received a share of the crop 
as a wage for his labour. 

Sharecrop-cash tenants are similar to crop-share tenants and dif- 
fer only by paying some cash in addition to a share of the crops as 
rent. 

Cash tenants pay cash only as rent to the landlord. These ten- 
ants pay all operating expenses and receive all returns irom crops 
and livestock. They hire the land from the landlord for a specified 
amount of cash as rent. This kind of rent was diminishing in im- 
portance in the second half of the 20th century. 

Livestock-share tenants pay a share of both the livestock and 
crops produced as rent. Under the livestock-share lease, the tenant 
furnishes his labour, the landlord iurnishes his land and everything 
else is furnished by landlord ancl tenant jointly. Livestock-share 
leases. usually on a jo-jo sharing basis. are common among par- 
ents and children. This arrangement is an important means 
whereby parents retire and their children take over operation of the 
home farm. However, nonrelated tenants and landlords also use 
this arrangement quite often. The livestock-share lease, most 
prevalent in the livestock-producing areas of the middle west, was 
grov-ing rapidly in proportion to other kinils of leases. 

Lease Problems a n d  Improvements.- Three major prob- 
lems plagued leasing arrangements throughout the nation. First, 
most farm leases were for only one year without automatic re- 
newal. which did not provide the tenant family sufficient certainty 
of expectations to enable them to become a vital part of the com- 
munity or to use the farm resources in the most productive m.anner. 

Second. farm leases were influenced largely by past customs and 
often failed to encourage changing technological improvements in 
agriculture. 

Third, rent payments frequently did not reflect the relative pro- 
ductivity of resources contributed by landlord and tenant, respec- 
tively. Changes in prices and costs were not readily reflected in 
rentals, which lagged behind price and cost changes. 

Improvements in farm leases include longer-term leases or an- 
nual leases ~vith automatic-renewal provisions unless one party 
notifies the other four, six or nine months ahead of the end of the 
lease year. Another improvement is compensation to tenants for 
unexhausted value of improvements made by the tenant if and 
when the tenant quits the farm before receiving full benefits from 
the improvements. The amount of compensation may be deter- 
mined by the remaining benefits of the improvement at  the time 
the tenant leaves the farm. These remaining benefits may be based 
upon the original cost of the improvement, replacement cost or 
productive value. The original cost method is most frequently 
used. although it fails to reflect price changes and does not neces- 
sarily represent productive value. Still another involves making 
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the division of income between landlord and tenant reflect more ac- 
curately the productivity of the resources each contributes. Fur- 
ther improvements include provisions for the use of fertilizers, 
rotation, weed-, insect- and disease-control measures, conservation 
improvements and other improved farming practices. Finally, 
leases should be in writing in order to minimize disagreements over 
their provisions. (J. F. T.) 

FARNABY, GILES, English composer, was born in the 
second half of the 16th century, probably at  Truro, where his 
family lived. He began to study music in I 580, according to his 
own statement in his supplicat when he was taking the degree of 
bachelor of music at  Oxford in 1592. Beyond these facts little 
is known of his life. His son Richard is one of the composers 
included in the Fitzwilliam Virginal Book. No connection has 
been traced between Giles and the grammarian and schoolmaster 
Thomas Farnaby who lived about the same time. The name of 
Giles Farnaby lives chiefly in his contributions to the Fitzwilliam 
Virginal Book. The fantasia was his favourite form, but his other 
pieces-bearing such attractive titles as "Giles Farnaby's Dream," 
"His Rest," "His Humour"; "Up Tails All," "A Maske," "A Toye," 
"A Giggen-are full of quaintness and charm. One tiny piece for 
two virginals is only eight bars long; others, not much longer, 
are marvelous in their point and precision and intensely musical in 
feeling. 

His Canzonets to  Foure Voices, W i t h  a Song of Eight Parts were pub- 
lished in I 598. Other works are included in Thomas Este's Whole 
Booke o j Psalms ( I  592) and Ravenscroft's Psalter (162 I). The mad- 
rigal Come,  Charon, Come is in the Royal College of Music, London; 
another, Construe M y  Meaning, has been edited by W. Barclay Squire. 
An autograph volume of T h e  Psalms of David, to  Fower Parts, for  
Viols and Voyce, the first Booke, Doricke Motets, the Second, Divine 
Canzonets, Composed b y  Giles Farnaby, Bachilor o f  Musicke W i t h  a 
Prelud, Before the Psalmes, Chromaticke is in a private library in 
Philadelphia, Pa. See the articles "Farnaby," "Virginal Music, Collec- 
tions of" in Grove's Dictionary of Music and .Musicians. 

FARNBOROUGH, THOMAS ERSKINE MAY, 1st 
BARON (181 5-1886). clerk of the British house of commons, his- 
torian and writer on parliamentary procedure, was born in London 
on Feb. 8, 1815, and was called to the bar at  the Middle Temple in 
1838. His Treatise on the Law, Privilege, Proceedings and Usage 
of Parliament (1844; 16th ed., 1957) is a standard work on the 
subject, and has itself influenced parliamentary procedure. Sir 
Erskine May (he was created knight commander oi the bath in 
1866) was examiner of petitions for private bills (1846). taxing 
master of the house of commons (1847)~ assistant clerk (18 56) and 
clerk of the house of commons (1871-86). His Constitutional His- 
tory of England . . . 1760-1860 (1861-63) was revised in later 
editions by its author. He died in London on May 17. 1886, a few 
days after his elevation to the peerage. 

FARNBOROUGH, an urban district in the Aldershot par- 
liamentary division of the county of Southampton (i.e., Hamp- 
shire), Eng., 33 mi. S.W. of London by road. Pop. (1951) 26.271. 
Area 6.8 sq.mi. I t  is mainly residential, but is famed as the site 
of the royal aircraft establishment and has important military and 
other establishments. A display of civil and military aircraft is 
held annually by the Society of British Aircraft Constructors. The 
parish church of St. Peter includes portions of its Norman prede- 
cessor and has a wooden belfry a t  the west end. On the north wall 
are some 12th-14th century murals. 

Above the east side of the main road is Farnborough hill man- 
sion, now a convent but for some time the residence of the former 
empress EugCnie of France, who built St. Michael's Roman Catho- 
lic church in 1887 to receive the remains of Napoleon I11 and the 
prince imperial; she too was buried there. 

FARNE ISLANDS, a group of 1.1 main islets with smaller 
rocks and reefs, about 80 ac. in extent lying 14 to 6 mi. off the 
N.E. coast of Northumberland, Eng. They are composed of 
dolerite, which has resisted the action of the waves, and are a 
part of the Whin Sill. The largest island, Inner Farne or House, 
is 16 ac. in extent and has precipitous cliffs up to 80 ft. in height; 
the other principal islets are Staple, Brownsman, North and South 
Wamses, Longstone and Big Harcar. The  hole group belongs to 
the National trust and is preserved as a bird sanctuary, for myriads 

of sea birds breed there. On Inner Farne a small 14th-century 
chapel stands on the site of the hermitage to which St. Cuthbert 
(9.v.) retired from the priory at  Lindisfarne between 676 and 684. 
H e  was with difficulty persuaded to leave Farne on his appoint- 
ment to the bishopric of Lindisfarne and returned to it to die in 
687. Longstone lighthouse was the home of the heroic Grace 
Darling who, with her father, the keeper, rescued survivors of the 
"Forfarshire" which was wrecked on Sept. 7. 1838, on the Harcars. 
Also on the group is the powerful Farne lighthouse. 

FARNESE, the name of an Italian family which from I 545 
to 1731 ruled the duchy of Parma and Piacenza (since 1 j 1 2  part 
of the papal states). They appear first as minor feudal lords of 
Fameto (Farnese) near the lake of Bolsena, tracing their origin 
perhaps, like so many Italian feudatories, to the reign of the 
emperor Otto I. From the 12th to the 14th centuries they sus- 
tained themselves adroitly in the service of other lords and of 
various communes, notably Orvieto, where they held office as  
consuls, podestd and bishops. As Guelphs they also served the 
papacy, first rising to distinction in the person of Ranuccio il Vec- 
chio, who caught the favour of the Colonna and still more of Pope 
Eugenius IV. Ranuccio received from Eugenius vicariates and 
fiefs, largely in pledge for his wages as papal condottiere, while his 
sons entered the Roman nobility, one marrying an Orsini, another 
a Caetani. 

Tradition states that Pope Alexander V I  was the lover of Giulia 
Bella, Ranuccio's granddaughter. Certainly it was her brother 
Alessandro, created cardinal by Alexander VI  in 1493 and elected 
pope as Paul I11 (9.v.) in 1534. who established the family po- 
litically. A nepotist like his predecessors, he conferred both titles 
and lands upon his natural children, the most famous of whom 
was Pierluigi Farnese ( I  503-47) ; it was Pierluigi who in I 545 
received from his father the duchy of Parma and Piacenza for an 
annual census of 9.000 ducats. Pierluigi. who had started life 
as a condottieve, proved an able captain but ruthless and dissolute 
and an insatiable egotist. Nevertheless as a ruler he brought real 
benefits to his duchy, which had suffered under the listless govern- 
ment of papal legates. He had already improved his ancestral do- 
mains as well as the other lands, Castro in the Maremma among 
them, which Paul had given him; in Parma and Piacenza he shoved 
comparable energy in attacking the privileges and abuses. fiscal 
and judicial, of the feudal aristocracy and in promoting reforms 
in agriculture, commerce, industry and the administration of jus- 
tice: oligarchy gave way to signoria. He proceeded. however, 
with imprudent severity, and a resentful nobility plotted his death, 
with the support of Ferrante di Gonzaga, the emperor Charles V's 
governor of Riilan, and of Andrea Doria, who sought revenge on 
Pierluigi for his part in the Fiesco conspiracy (see FIESCO). H e  
was murdered on Sept. 10, 1547, and Gonzaga's troops occupied 
Piacenza. 

Pierluigi had several children, for all of whom Paul 111 gen- 
erously provided. Alessandro (1520--89), created cardinal a t  the 
age of 14, was a man of learning and artistic tastes who attracted 
the society of scholars and artists, among them Paolo Giovio. 
Pietro Bembo, Giorgio Vasari et al.; it was he who completed the 
magnificent Farnese palace in Rome, the castle of Caprarola and 
the church of the GesG. Orazio, Pierluigi's third son, was made 
duke of Castro when his father became duke of Parma;  he married 
Diane, the legitimated natural daughter of Henry I1 of France. 
Ottavio. the second son ( I  521-86), married Margaret of Austria 
(q.v.), natural daughter of Charles V. After Pierluigi's death Paul 
appointed a papal legate to Parma; Ottavio pushed his claims, but 
did not receive that duchy until the accession of Pope Julius I11 
( I  j50). This did not end his quarrel with Charles V, for Gonzaga 
refused to give up Piacenza, and Ottavio was driven into the arms 
of France (May I 551). Julius, anxious to be on good terms with 
Charles, ordered Ottavio to surrender Parma to the papal authori- 
ties and, on his refusal, deprived him of his Roman fiefs while 
Charles did the same with those in Lombardy. A French army 
came to protect Parma, war broke out. and Gonzaga laid siege t o  
the city. But the pope and the French signed a truce (April I j 521, 
and the duke came to an arrangement with his father-in-law 
whereby his title to Parma was secured; and he eventually regained 
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Piacenza from Philip 11. The rest of his life was spent quietly at 
home, where he resumed the policy of his father, only with greater 
moderation, and won the affection of his subjects. At his death 
in I 586 he was succeeded by his son Alexander Farnese (9.v.) 
( I  54 5-92)> the famous general of Philip I1 of Spain, who spent the 
whole of his reign in the Flemish wars. 

His son and successor, Ranuccio I ( I  569--162z), issued the con- 
stitutions (1594) which gave final form to the ducal administra- 
tion; he also embellished Parma, building its theatre and reviving 
its university. But he mismanaged the state finances, borrowed 
heavily on the Roman market and died in debt. Sombre and 
suspicious by nature, his reserve was increased by disaffection 
among the nobility and the discovery of a plot (161 1-12), which 
was violently suppressed. His son Odoardo (1612-46) who suc- 
ceeded him, was opposite in character to his father; but his failure 
to pay the interest on the money borrowed in Rome and the desire 
of Urban VII I  to obtain Castro for his relatives, the Barberini 
(q.v.), led to a costly war with the papacy. His son and successor 
Ranuccio I1 (1630-93) also had a war with the papacy about 
Castro, which was eventually razed to the ground. His son Fran- 
cesco Maria (1678-1727) suffered from the wars between Spain 
and Austria, the latter's troops devastating his territory. The 
succession devolved at  his death on his brother Antonio (1679- 
r;31), with whom the male line ended. The powers had agreed 
in the treaty of Seville (1729) that a t  the death of Antonio the 
duchy should pass to the i n f a n t e  Charles (later Charles I11 of 
Spain), son of Philip V of Spain by Elizabeth Farnese (q.v.), 
granddaughter of Ranuccio 11; and the treaty of Vienna (1731) 
confirmed this arrangement. Elizabeth's younger son Philip was 
recognized as duke by the treaty of Aix-la-Chapelle (1748) ; mean- 
while his brother had become king of Naples and Sicily. 

The Palazzo Farnese in Rome, one of the finest specimens of 
Roman Renaissance architecture: was begun under Paul 111, v;hen 
still cardinal, by Antonio da San Gallo and completed by Cardinal 
Alessandro under the guidance of Michelangelo (1546). I t  was 
inherited by the i n f a n t e  Charles, who had most of the pictures 
removed to Naples when he became king there. I t  now contains 
the French embassy and the French school of Rome. 

BIBLIOGRAPHY.-F. M. Annibali, Xoticie storiche della casa Farnese 
(Montefiascone, 1817-18) ; F. Odorici in P. Litta, Fanziglie celebri 
italiane, vol. x (Milan, 1868) ; F. de Kavenne, R o m e ,  le palais Farn2.se 
et les Fartzdse (Paris. 1914) and Ronze et le palais Farndse (Paris, 
1923) ; C. Capasso, Paolo I I I  (Messina 1923-24) ; E. Nasalli Rocca, 
I1 Consiglio supremo d i  giustizia e grazia di Piacenza (Piacenza, 1932).  
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FARNESE, ALEXANDER (1545-1 j p ) ,  duke of Parma 
and Piacenza, general and statesman, governor general of the 
Xetherlands under Philip I1 of Spain, was born at  Rome on 
Aug. 2 7 ,  1545, and died at  the abbey of St. \ITaast, near Arras, 
on Dec. 3, I 592. H e  was the son of Ottavio Farnese, duke of 
Parma, and Margaret of Austria, natural daughter of Charles V. 
H e  accompanied his mother to Brussels when she was appointed 
governor of the Netherlands, and in I j 6 j  his marriage with the 
princess Maria of Portugal mas celebrated in Brussels with great 
splendour, Alexander Farnese had been brought up in Spain with 
his cousin, the ill-fated Don Carlos, and his uncle Don John of 
Austria, and after his marriage lived at  the court of Madrid. He 
fought under the command of Don John in I 571 a t  Lepanto. In  
the autumn of I 57; Farnese was sent with reinforcements to Don 
John, then governor general of the Netherlands, and i t  was mainly 
his prompt decision a t  a critical moment that mon the battle of 
Gembloux ( I  578). Shortly afterward Don John died, and Farnese 
was appointed to take his place. 

In  military ability Farnese was inferior to none of his con- 
temporaries, as a skilful diplomatist he was the match even of 
William the Silent, and he was untroubled by scruples. He 
fomented the divisions and jealousies between Catholic and Prot- 
estant, Fleming and LValloon, and by the treaty of Arras. blay 
I j79, he secured the support of the "Malcontents," as the Catholic 
nobles of the south were styled, to the royal cause. The reply to 
the treaty of Arras was the Union of Utrecht, concluded a few 
\leeks later between the seven northern provinces, who abjured 
111e sovereignty of King Philip and bound themselves to use all 

their resources to maintain their independence of Spanish rule. 
Farnese. as soon as he had obtained a secure basis of operad 

tions in Hainaut and Artois, set to work to reconquer Brabant 
and Flanders. Tournai, Maastricht. Breda, Bruges and Ghent 
opened their gates, and finally he laid siege (1584) to Antwerp. 
The town was resolutely defended by the citizens under Philip de 
Marnix, lord of St. Aldegonde, who was assisted by the engineer 
Federigo Giambelli. Farnese cut off all access to Antwerp 
from the sea by constructing a bridge of boats across the Scheldt 
from Calloo to Oordam. On Aug. 15, I 585, Antwerp was com- 
pelled by famine to capitulate. The whole of the southern Nether- 
lands was brought once more to recognize the authority of Philip. 
But Holland and Zeeland continued to defy Farnese ( see  NETHER- 
LANDS). 

In I 586 Alexander became duke of Parma and Piacenza, on his 
father's death. Philip would not permit him to leave the Nether- 
lands; but neither would he permit him to use his veteran army to 
reconquer the Northern Provinces, though the moment was oppor- 
tune. The king's \+hole energies were directed to the preparation 
of an Invincible Armada for the conquest of England, and Parma 
was ordered to collect an enormous flotilla of transports and to 
keep his army concentrated and trained for the projected invasion 
of the island realm of Queen Elizabeth I. Thus the critical period 
passed by unused, and in the interval the Dutch had found in 
the youthful Maurice of Nassau a military genius. Moreover, 
the accession to the throne of France of Henry of Navarre had 
relieved the pressure upon the Dutch and placed Parma and his 
army betneen hostile forces. The expenditure upon the Armada 
had depleted the Spanish treasury, and in 1590 Farnese could get 
no regular supplies of money from the king for the payment of 
the soldiery, and he had to pledge his own jewels. A mutiny 
broke out, but was suppressed. Parma now received orders to 
raise the siege of Paris, which was blockaded by Henry IV. H e  
left the Netherlands on Aug. 3, I 590, a t  the head of I 5,000 troops. 
By brilliant generalship he outwitted Henry and succeeded in 
relieving Paris; but owing to lack of money and supplies he \$as 
compelled immediately to retreat to the Netherlands, abandoning 
on the march many stragglers and wounded. 

Again in I 591, in the midst of a campaign against Maurice of 
Nassau. Parma was obliged to march to relieve Rouen. H e  
succeeded but was wounded before Caudebec, and was finally 
compelled to withdraw his army. H e  died near Arras on Dec. 3, 
1592. He was honoured by a splendid funeral a t  Brussels, but 
his body mas interred at  his own capital city of Parma. He left 
two sons, Ranuccio who succeeded him, and Odoardo, who was 
created a cardinal in 1591 by Pope Gregory XIV. His daughter 
Margaret married Vincenzo, duke of Mantua. 

See L. P. Gachard, Correspondance d'Alexandre FarnBse, Prince de 
Parnze, gouverneur gdndral des Pays-Bas, avec Philippe I I ,  1578-1579 
(Brussels, 18j3) ; L. van der Essen, Alexandre Farndse, 5 vol. (Brussels, 
1933-37) ; J. M. Rubio y Esteban, Alejandro Farnesio (Saragossa, 
1939) 

FARNESE, ELIZABETH (1692-1766), queen of Spain, 
was born on Oct. 25, 1692, the only daughter of Odoardo Farnese 
(d. 1693), eldest son of Ranuccio I1 of Parma and Piacenza. On 
Sept. 16, 1714, she \17as married by proxy at  Parma to the widower 
Philip V of Spain. This marriage was arranged by Giulio Alberoni 
(q.v.) nith the concurrence of 'the Spanish capnarera m a y o r ,  the 
princesse des Ursins (q.v.), who hoped to dominate the new queen. 
Arrived in Spain and met a t  Jadraque (now in Guadalajara prov- 
ince) on Dec. 23 by the camarera,  Elizabeth forthwith dismissed 
her. She then attained complete ascendancy over Philip, and the 
control of affairs was shared between her and Alberoni. In 1719 
she put herself a t  the head of a division against the French; but 
the Quadruple Alliance thwarted her plans, Alberoni was banished 
and the allies made his remaining in exile a condition of peace 
(1720). Yet from Philip's frustrated abdication to his death 
(1724-46) Elizabeth remained supreme, directing the whole of 
Spanish policy so as to secure Italian thrones for her sons: in 
fact she saw the poners recognize the accession of the eldest, 
Charles, first to the duchies of Parma and Piacenza (1731) and 
then to the kingdom of the Two Sicilies (1738) and that of hi's 
brother, Philip, to Parma, Piacenza and Guastalla (1748). Kept 
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from power during the reign of her stepson Ferdinand VI, she re- 
turned to it when her son became king as Charles 111. Besides 
Charles and Philip, she bore Philip V two other sons and three 
daughters. She died on July I I ,  I 766. 

See L. de Taxonera Vivanco, Isabel de Farnesio (Barcelona, 1943) ; 
Emile Bourgeois, La Diplolnatie secrdte au XVII Ie  sihcle, vol. z (Paris, 
1909). 

FARNHAM, a market town and urban district in the Farnham 
parliamentary division of Surrey, Eng., 38 mi. W.S.W. of London 
by road. Pop. (19j1) 23.928. Area 14.1 sq.mi. Farnham lies 
in the valley of the River Wey, whose northern and southern slopes 
rise to 600 and joo ft. respectively above sea level. Aldershot 
camp is 3 mi. N.E. Farnham castle, on a hill north of the town, 
was, until the creation of the diocese of Guildford in 1927, the pal- 
ace of the bishops of byinchester; in that year it became the resi- 
dence of the bishop of Guildford. The castle was first built by 
Henry of Blois, bishop of Winchester and brother of King Stephen. 
I t  was razed by Henry I11 but rebuilt by the bishop of Winchester. 
In I 567 and I j69 Bishop Horne entertained Queen Elizabeth I 
there. 

Farnham n7as garrisoned for Charles I, suffered during the Civil 
War and was demolished in 1648. George RIorley, bishop of Win- 
chester, restored the episcopal palace within its \~,alls (1662-84). 
The park of 300 ac. was acquired by the urban council in 1930. 
The parish church of St. Andrew is a transitional Norman and 
Early English building with later additions. It  was formerly a 
chapel of ease to Raverley abbey ( 2  mi. S.E. of Farnham), the 
earliest Cistercian house in England, founded in 1128 by William 
Giffard, bishop of n'inchester. it'illiam Cobbett (9.v.)  was born 
in the parish and is buried in the churchyard. The mansion of 
Moor park was the residence of Sir JVilliam Temple (d. 1699) 
and his wife, Dorothy Osborne (d. 169;) Here Jonathan Swift 
worked as Temple's secretary (1689-94). Esther Johnson, 
Swift's "Stella," also lived in the house, her mother being em- 
ployed by Lady GiEard. Temple's sister. 

By the time of the Domesday survey the manor of the bishop 
of it'inchester a t  Farnham was as large as most of the king's 
estates. Farnham's position at the junction of the Pilgrims' way 
and the road irom Southampton to London was i.mportant. I n  
1205 it had bailiffs, and in 1 2 0 j  i t  was definitely a mesne borough 
under the bishop of Winchester. In 1247 the bishop granted the 
first charter, giving, among other privileges, a fair on All Saints' 
day. 

Henry Cardinal Beaufort is said to have confirmed the origi- 
nal charter in 1410, and in 1566 Bishpp Horne granted a new 
charter. In  the, 18th century the corporation, a close body, de- 
clined, its duties being performed by the vestry, and in 1789 the 
one survivor resigned and handed over the town papers to the 
bishop. Farnham sent representatives to parliament in 1311 and 
1460. I t  early became a market of importance and was famous 
in the late 17th and early 18th centuries for wheat and oats. 
Hop-gro~ving has been carried on in the neighbourhood since 1597. 

FARNWORTH, a municipal borough in the Farnworth par- 
liamentary division, Lancashire, Eng., on the Invell, 3 mi. S.S.E. 
of Bolton. Pop. (19j1) 28,616. Area 2.4 sq.mi. Most of the 
inhabitants work in the collieries, cotton mills, iron foundries and 
joinery works. The town was incorporated in 1939. 

FARO, the capital of a district bearing the same name, in 
southern Portugal; a t  the terminus of the Lisbon-Faro railway, 
and on the Atlantic ocean. Pop. (1950) 17,631. Faro is an 
episcopal see. Its broad but shallow harbour is protected on the 
south by the long island of Cles, and a number of sandy islets, 
which, being constantly enlarged by silt from the small river 
Fermoso, render the entrance of large vessels impossible. Fish, 
with nine, fruit, cork. baskets and sumach, are the principalar- 
ticles of export. Little has been done to develop the mineral 
resources of the district, which include tin, lead, antimony and 
auriferous quartz. Faro was taken from the Moors in 1249. I t  
was sacked by the English in I 596, and nearly destroyed by a n  
earthquake in I j j j. 

The administrative district of Faro coincides with the ancient 
kingdom and province of Algarve (9.v.). 

FARO, one of the oldest of all gambling games played with 
cards, supposedly named from the picture of a pharaoh on French 
playing cards imported into Great Britain. I t  was enjoined by 
specific mention in English law as early as 1739. A favourite of 
highborn gamblers throughout Europe in the late 18th and early 
19th centuries, Pharaoh was the game at  which the young Count 
Rostof, in Tolstoy's W a r  and Peace, lost a fortune. In  the United 
States a writer in 1894 termed it "unquestionably entitled to  be 
called the national American card game." A commonplace in U.S. 
gaming rooms, especially in the west, until about 191 j, the faro 
bank (marked traditionally by a picture of a tiger as an advertise- 
ment outside the house, whereupon playing faro was known as 
"bucking the tiger"), by 19z j  had all but vanished. Faro later 
continued to be a fixture at  licensed gambling houses in Nevada. 

The Layout.- In faro a shuffled jn-card pack of playing cards 
is placed face up in a dealing box. Bets may be placed only against 
the house. The 13 cards of the spade suit, representing the ranks 
of all suits, are enameled on a cloth, or layout, on which the bets 
are placed. A bet may be placed on any rank to win, or (by 
coppering the bet, that is, placing a copper counter on the chips) 
to lose; or, by the manner in which the chips are placed on the 
layout, may cover several ranks. 

The Play.-The dealer takes one card from the box. This 
card, called soda, is not used. The next card taken from the box 
loses (the house pays the amount of any coppered bet placed on 
this rank and takes in bets placed on this rank to win). The  next 
card (left showing in the box) wins, and the house pays the amount 
of any bet placed on that rank to win. The removal of one card 
and exposure of the next constitute a turn on which bets are 
settled. Then the dealer removes the exposed card from the box, 
puts aside another card, which loses, and leaves exposed another 
card, which wins. The casekeeper keeps on display a running 
record of which cards have been played and which are still to 
come, for reference of all players. The last card in the box (called 
in hock), like soda, does not count. 

When cards of the same rank appear in the same turn, and so 
both uin and lose. the house takes half of each bet on that rank, 
whether to win or to lose. This is called a split. 

When only three unplayed cards remain in the box, players are 
invited to call the turn, the house paying 4 to  I (against odds 
of j to I )  to any player guessing correctly the exact order in 
which these cards will appear. If the last three cards include a 
pair (called a cathop) the house pays z for I to anyone who calls 
the order. 

Stuss is a variant of the game in which the cards are dealt from 
a pack held face down in the dealer's hand, not from a dealing 
box, and when a split occurs the house takes all the bets on that 
rank, instead of only half of them. 

See A. H .  Morehead et al., The  N e w  Comfilete Hoyle (1956). 
(A. H. MD.; F. Hs.) 

FARQUHAR, GEORGE (1677-1707)~ British dramatist, 
son of William Farquhar, a clergyman, was born in Londonderry, 
Ire., in 1677. He was educated at  Trinity college, Dublin. H e  
became an actor on the Dublin stage. but in a fencing scene in 
Dryden's Indian Emperor he forgot to exchange his sword for 
a foil, with nearly fatal results to a fellow actor, and never acted 
again. 

At the suggestion of Robert Wilks, the comedian. Farquhar 
wrote his first play, Love and a Bottle, which was performed at  
Drury Lane in 1698. His second comedy, The  Constant Couple 
(1699)~ ridiculing the pilgrimages to Rome in the jubilee year. was 
enthusiastically received. iVi1ks as Sir Harry Wildair contributing 
largely to its success. I n  1701 he wrote a sequel, Sir Harry 
Wildair, and in I joz The I?zconstant, borrowed from Fletcher's 
LVliilcZ Goose Chase. In  the same year he published a volume of 
miscellanies, Love and Business, containing a "Discourse on 
Comedy," defending the English neglect of the dramatic unities. 
In  1703 he married, in expectation of a fortune which did not 
materialize. The rest of his life was a constant struggle against 
poverty. His other plays are The Stage Coach (1704), a one-act 
farce from the French; The  Twin Rivuls (Drury Lane, 1702); 
The  Recruiting Oficer (Drury Lane, 1706) ; and T h e  Beaux' 
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Stratagem (Haymarket, 1707). This is the best of his plays, and 
long kept the stage. Genest notes 19 revivals up to 1808. I t  was 
revived again at  the Lyric, Hammersmith, in 1927. The plot 
concerns the adventures of two embarrassed gentlemen who travel 
as master and servant, in the hope of marrying a fortune. Archer, 
the supposed valet, was one of Garrick's best parts. Before Far- 
quhar had finished writing the second act of T h e  Beaux' Stratagem 
he was taken mortally ill, but he finished the play, for which he had 
been paid in advance. I t  was staged on March 8,  shortly before 
his death, which occurred April 29, 1707. 

Farquhar marks the end of the true Restoration tradition. In- 
stead of the intellectual foil play of his predecessors he gives 
something of the cheerful singlestick of Elizabethan comedy, 
while his return to the romantic treatment of love, whether re- 
garded as a disastrous lapse into the "luscious" or a breath of 
purer air, is a t  any rate fatal to the maintenance of the Restora- 
tion atmosphere. 

Farquhar's dramatic works were published in 1728, 1742 and 1772,  
and by Thomas UTilkes with a biography in 1775. See also .\. C.  
Ewald, Dranzatic Works  of George Farquhar, Wi th  Life and Notes, 
2 vol. (1892) ; L. I. Guiney, A Little English Gallery (1894) ; The Beaux' 
Stratagem, ed. b y  H.'Macauley Fitzgibbon (1898) ; The Best Plays of  
George Farquhar, ed. b y  William Archer (1906) ; H. Ten E. Perry, The 
Cowzic Spirit in Restoration Dranza ( 1 9 2 5 ) .  

FARRAGUT, DAVID GLASGOW (1801-18701, U.S. 
admiral who won fame as a Union commander during the Civil 
War, was born on July 5, 1801, near Knoxville, Tenn. At New Or- 
leans he formed a close friendship with Capt. David Porter of the 
navy, who adopted his young namesake and put him in the navy in 
1810. Farragut went to sea thenext year on board the U.S.S. "Es- 
sex" with Porter, who took every opportunity to throw responsi- 
bility on the boy. Farragut commanded a prize with ability when 
only 12 years old, served with credit in the "Essex's" desperate 
fight with H.M.S. "Phoebe," and returned to the United States to 
go to school. The next few years were devoted alternately to serv- 
ice afloat and to school. H e  learned French, Italian and Arabic. 
Before he was 2 0  he was already an accomplished officer. In  1823 
the navy department placed Commander Porter in command of a 
squadron to destroy the pirate strongholds in the West Indies. 
Farragut accompanied Porter. and active service ashore and afloat 
may be said to have completed Farragut's education. H e  had even 
had practice in handling a steamer and went home in 1824 in com- 
mand of the U.S.S. "Ferret." Routine service followed for many 
years. 

The Civil IVar opened in the spring of 1861, and in Dec. 1861 
he was assigned to command the West Gulf blockading squadron, 
with orders to enter the Mississippi river and capture New 
Orleans. The strategic plan of the administration for the re- 
duction of the seceding states assigned a great role to the navy. 
While the armies in the field were to oppose the Confederate forces, 
the task of the navy was to cut the hostile armies from their 
sources of supply overseas, for which they expected to pay by 
exporting cotton. The first step of the navy was to establish a 
blockade of the coast from the Chesapeake to the Rio Grande. 
By the end of 1861 this blockade was becoming fairly effective, 
but munitions of war landed in Mexico were finding their way 
along the Red river and the Mississippi to Confederate armies. 
The second great strategic operation of the navy was to seize con- 
trol of the Mississippi and stop the supply of foodstuffs and mu- 
nitions coming from the southwest. An army in conjunction with 
a flotilla of river craft undertook this task from the north, while 
Farragut with the same purpose moved from the open sea against 
New Orleans, the metropolis of the south, where success would 
secure him a valuable base for subsequent advance. The war de- 
partment believed that the forts on the river below the city should 
be reduced by mortar fire before attempting to thrust wooden 
ships past them, but Farragut carried out his own bolder plan of 
running by them in the dark and was completely successful on 
April 24, 1862. His position above the forts cut them off from 
the city. Troops from the transports outside could land almost 
under his protecting batteries and the result was the surrender of 
the forts and the city. Against Farragut's opinion, the department 
insisted on his proceeding farther up the river, but the time was 

inopportune and nothing important was then accomplished. But 
the following year, when Grant's army was occupied before Vicks- 
burg, Farragut greatly aided him by passing the heavy works 
at Port Hudson below the Red river and stopping traffic along 
that stream. Vicksburg fell in July 1863 and the Mississippi was 
soon in Federal control to the great loss of the Confederate armies 
fighting in Tennessee and Virginia. Farragut now turned his at- 
tention to entering Mobile bay, where he expected an army from 
the north to meet him and so to cut off another great slice 
from the Confederacy, but the troops were employed elsewhere. 
Mobile bay was formed by a long sandspit enclosing a large inlet. 
I t  was defended by several forts, of which the strongest was Ft.  
Morgan at the end of the spit close to the channel. A line of mines 
obliged ships to pass close to Ft .  Morgan, and besides the heavy 
ironclad "Tennessee" covered the approaches. Farragut had to 
wait till he had monitors to pit against the "Tennessee" and on 
Aug. 5, 1864. he entered in two columns, the monitors leading 
and the wooden frigates following, each with a gunboat lashed 
to her port side. Farragut in the "Hartford" held the second place 
in his column. The leading monitor, "Tecumseh," in her anxiety 
to engage the "Tennessee," crossed the mine field and was blown 
out of the water. The "Brooklyn," leading the wooden column, 
stopped: her head fell away; the line drifted in confusion while 
the tide swept all upon the fort. This was the great moment of 
Farragut's life. Disaster was imminent. With instant decision 
he shouted "Damn the torpedoes" to the hesitating "Brooklyn," 
and swung his own ship clear of her and headed across the mines 
which had just been fatal to the monitor. The mine cases rattled 
against the bottom but none exploded and the fleet followed on 
and anchored triumphantly above the fort. Then the "Tennessee" 
came out from the shelter of the fort and after a hard fight, in 
which the wooden ships repeatedly rammed her, she was reduced 
to impotence and surrendered. The forts were now isolated and 
surrendered one by one. Ft .  blorgan waiting till the troops lying 
outside in transports had landed their siege guns and brought them 
into action. Farragut's health now forbade further active service. 
His work was over. He had been made rear admiral in 1862, vice- 
admiral in 1864 and admiral in 1866. In  186; he went to Europe 
and paid a round of ceremonial visits to the seaports of the great 
powers. He died at  Portsmouth, N.H., on Xug. 14, 1870. 

(LV. L. R.; X.) 
FARRANT, RICHARD ( d .  1j80) ,  composer of English 

church music, became a gentleman of the chapel Royal in- the 
reign of Edward VI, but resigned his post in I 564 on being ap- 
pointed master of the children of St. George's chapel, Windsor. I t  
is stated by Hawkins that Farrant was also one of the clerks and 
organists of St. George's chapel. and that he retained these posts 
till his death. Many of his compositions are printed in the col- 
lections of Barnard and Boyce. Among the most admired of 
them are a service in G minor, and the anthems "Call to Remem- 
brance'' and "Hide Not Thou Thy Face." I t  is doubtful uhether 
Farrant is entitled to the credit of the authorship of the beautiful 
anthem "Lord, for Thy Tender Mercies' Sake." No copy of the 
music under his name appeared in print till 1800, although it had 
been earlier attributed to him. Some writers have named John 
Hilton, and others Thomas Tallis, as the composer. Farrant died 
on Sov .  30, 1580. 

FARRAR, FREDERIC WILLIAM (183 1-1 go3), English 
theologian, was born on Aug. 7 ,  1831. in the fort of Bombay, where 
his father, afterward vicar of Sidcup, Kent, was a missionary. 
His early education was received in King William's college, Castle- 
town, Isle of Man, a school whose external surroundings are repro- 
duced in his school tale, Eric; or, Lit t le by  Little. In 1847 he 
entered King's college, London, and was led by F. D. Maurice 
to the study of Coleridge, whose writings had a profound influ- 
ence upon his faith and opinions. He went up in 1851 to Trinity 
college, Cambridge, where he became a fellow in 18 j6. 

On leaving the university Farrar became an assistant master, 
first a t  Marlborough college and then (1855) at  Harrow. In  
1871 he was appointed headmaster of Marlborough college, and 
in the following year chaplain in ordinary to the queen, becoming 
canon of Westminster and rector of St. Margaret's, Westminster, 



in 1876. Farrar's first book was his schoolboy story Eric (1858), with that of the blacksmith, insofar as he makes and fixes shoes 
followed by Jz~lian H o m e  and Lyrics of Life (18j9) and by on horses (see HORSE-SHOES) ; he is liable in law for negligence, 
S t .  Winifred's; or the World  of School (1862). His Hulsean lec- as one who holds himself out as skilled; and he has a lien on the 
tures were published in 1870 under the title of The  Witness o f  animal for his expenses. William the Conqueror is supposed t o  
History to Christ. T h e  Li fe  of Christ, which was published in have introduced horseshoeing into England, and the art had an 
1874, passed through a great number of editions. His volume of important place through the middle ages, the days of chivalry and 
sermons on E t e r m l  Hope (1877)-in which he called in question the later developments of equitation. In  modern times it has been 
the dogma of everlasting punishment-caused much controversy closely allied with the general progress in veterinary science and in 
but helped to mollify the harsh theology of an earlier age. I n  the knowledge of the anatomy and physiology of the horse's foot 
1879 appeared T h e  L i f e  and W o r k s  of S t .  Paul, followed by T h e  and hoof. 
Early Days of Christianity (1882) and other popular works. FARRUKHABAD, a city, tehsil (subdivision) and district 
Farrar was a copious contributor of articles to various magazines, in the Allahabad division of Uttar Pradesh, India. The city is 
encyclopaedias and theological commentaries. In 1883 he was near the right bank of the Ganges, 77 mi. N.W. of Kanpur. I t  
made archdeacon of Westminster and rural dean; in 1885 he was forms a joint municipality with Fatehgarh, the civil headquarters 
appointed Bampton lecturer a t  Oxford and took for his subject and military station of the district. Pop. (1951): Farrukhabad- 
"The History of Interpretation." He was appointed dean of Can- cum-Fatehgarh city 80,332 (incl. 6,127 in Fatehgarh cantonment) ; 
terbury in 1895. He died at Canterbury on March 2 2 :  1903. tehsil (485 sq.mi.) 379.806. At Fatehgarh is the government gun- 

FARRAR, GERALDINE (1882- ), U.S. dramatic SO- carriage factory; other industries include cotton printing of curtain 
prano, was born at  Melrose, Mass., on Feb. 28, 1882. Her musical material and the like, and the manufacture of gold lace, metal ves- 
education was received in Paris under Trabedello and in Berlin sels and tents. 
under Lilli Lehmann. When only 19 she made her debut at the FARRUKHDAD DISTRICT has an area of 1,645 sq.mi. I t  is a flat 
Royal Opera house, Berlin, as Marguerite in Faust, Oct. 15, 1901, alluvial plain in the middle Doab. The principal rivers are:  the 
and continued to sing there each season until 1914. In Nov. Ganges, which has a course of 87 mi. either bordering on or pass- 
1906 she appeared at  the Metropolitan Opera house as Juliette in ing through the district; the Kali Nadi or Kalandar (84 mi.) and 
Rome'o e t  Juliette and was a favourite prima donna of the New the Isan (42 mi.), both tributaries of the Ganges; and the Arind 
York stage until her retirement on April 22, 1922. She afterward which, after a course of 20 mi. in the south of the district, passes 
took her own company on the road and last appeared on the con- into Kanpur. The Kanpur branch of the Ganges canal passes 
cert stage in 1931. through the south of the district. Principal products are rice, 

FARREEL, JAMES AUGUSTINE (1863-1943), U.S. wheat, barley, millets, pulses, cotton, sugar cane and potatoes. 
steel executive, was born in New Haven. Conn., Feb. 15, 1863. H e  Pop. (1951) 1,092,641. Tobacco, potatoes and fruit, cotton prints, 
began work as a labourer and in a series of rapid promotions be- scent and saltpetre are among the principal exports. 
came general manager of the Oliver Steel Wire company. When I n  the early part of the 18th century Mohammed Khan. gov- 
that company was absorbed by the United States Steel corporation ernor of Allahabad and later of Malwa, established a considerable 
in 1901, Farrell became the foreign sales agent for all United States state of which the present district of Farrukhabad was the nucleus, 
Steel subsidiaries; in 1903 he became head of the subsidiary United founding the city of Farrukhabad in 1714. After his death in 
States Steel Products Export company. Farre11 served as presi- 1743 his sons were embroiled by Safdar Jang, the nawab vizier of 
dent of United States Steel from 1911 to 1932. He died in New Oudh. iTith the Rohi]las and afterward with the Marathas, the 
York city on March 28. 1943. ( J .  R .  LT.) . struggle ending by the country's becoming tributary to Oudh. 

FARRELL, JAMES THOMAS (1904- 1, U.S. writer I n  1801 the nawab vizier ceded to the British his lands in this dis- 
known especially for his detailed fictional explorations of the trict, In 1804 the Marathas, under Holkar, ravaged this tract,  
lower middle class Irish on the south side of Chicago, where he but utterly routed by Lord Lake a t  Farrukhabad, During 
was born, Feb. 27, 1904. Educated in parochial schools and at  the mutiny the titular nawab was reinstated on the throne. The  
The University of Chicago, he supported himself at various jobs English military residents took shelter in the fort,  which they 
before becoming established as a writer. In his writing Farrell held until July 4 when, the fort being undermined, they endeav- 
attempted to present and analyze honestly and painstakingly so- oured to escape by the river. One boat succeeded in reaching 
cia1 groups and what he called "social structures," in a modified cawnpore. only to fall into the hands of Nana, I t s  occupants 
version of early 20th-century naturalism. Of more than 30 ~ 0 1 -  made prisoners, and perished in the massacre of July 10, 
umes of fiction he published, the titles are fairly evenly divided ~h~ other boat u7as on its progress down the river, and 
between the novel and the short story, though his exhaustive all those in it were captured or killed except four who escaped. 
analysis of a section of American urban life required the expanded ~ h ,  prisoners were conveyed back to ~ ~ t ~ h ~ ~ ~ h ,  and murdered 
scope of a linked series of novels. The most famous of these was there by the nawab on July 19. The rebels were defeated in sev- 
the first, a trilogy describing the life of "Studs" Lonigan in a eral engagements, and on Jan. 3, 1858, the English troops recap- 
deteriorating middle-class section of Chicago (Young  Lonigan, tured ~ ~ ~ ~ h ~ ~ ~ h  fort,  
1932;  he Young w an hood o f  Studs Lonigan, 1934; and Jlrdg- FAR& a province or Ostan of Iran, bounded on the north by  

1935). The style followed both social and speech the 0stan.y of Khuzistan and Isfahan, on the east by Yezd and 
idioms with scrupulous consistency and the work revealed the K~~~~~ and on the south by the persian gulf,  lies roughly 
hero's decline in terms of the decline of the milieu. Subsequently, between and E, and 2 6 ~  and 3 2 ~  T\',. with an area of 66,255 
~ a r r e l l  drew from one of the lesser figures of his trilogy, Danny sq,mi,, and is composed of a great number of districts grouped to- 
~ ' ~ e i l l !  for five novels (1936-54); a third hero, Bernard Clare gether into about 2 0  subprovinces, each under a governor. T h e  
(or ~ a r r ) ,  was the subject of another trilogy (1946-1952). These coast to~yns of Bushire, Lingeh, Bandar Abbas, Jask. Chahbar and 
sequences-the first in particular-were likely to stand as Far- some other smaller places. though not all geographically within 
rell's major achievement. the boundaries of Fars, form a separate administrative district 

Of his nonfiction, A No te  on  Literary Criticism (1936) is impor- knoTTn as the ports,! or usouthern ports,! under a governor 
tant for its criticism of the Marxist view of literature; Repec- appointed from Tehran, 
tions at F i f t y  (1954) is a volume of reminiscences. At Fars, the ancient Parsa or Persis (q.v.), remains of early 

See Joseph Warren Beach, American Fiction, 1920-1940 (1941) ; 
Wilbur Merrill Frohock, The Novel o f  in ( rgjo)  ; 

man were found. Flint implements of Paleolithic character, were 
Charles C. Walcutt, American Literary Naturalisnz (19j6) .  found northeast of Shiraz and a village of the Chalcolithic period. 

(F. J .  HN.) as the ending Neolithicum is called, with objects of remarkable 
FARRIER AND FARRIERY, the name given generally craftsmanship was unearthed near Persepolis ( q . ~ . ) .  A part of 

either to the professional shoer of horses or in a more extended Fars belonged to ancient Elam, the seat of a very early Persian 
sense to a practitioner of the veterinary art;  farriery is the civilization, and to the Elamite empire which reached its'peak in 
term for his business. Primarily the art of farriery is identical the 12th century B.C. While Fars is no longer considered the 



EARTHING-FASCISM 
birthplace of the Achaemenian empire, since the region of Anshan 
northwest of Fars seems entitled to this claim, on its soil are to be 
found the most important remnants symbolizing the glory of the 
Achaemenians, the ruins of Pasargadae built by Cyrus the Great, 
559-529 B.C. and those of Persepolis, begun by Darius and con- 
tinued by his son Xerxes. 

Climatically, Fars may be divided into garmsir and sardsir- 
the warm and cold regions. The former extends from the coast to 
the foothills running parallel to it and includes the coastal districts 
of Liravi, Haiat Daud, Rud Hillah, Angali, Shabankareh, Zira, 
Dashtistan, Tangistan and Dashti. The sardsir embraces the 
mountainous parts of the province which form a succession of 
ridges, prolongations of the Zagros chain, running from northwest 
to southeast and intersected by elevated plains, some of which 
are fertile and afford good pasture. The highest of these moun- 
tains, the Kuh Dina in the northwestern part of the province, has 
an elevation of 14,029 ft. The rivers are the Rud Hillah and Mund, 
and a notable feature is the great inland depressions or salt lakes 
near the middle of the province into which several inland streams 
drain. The chief town of the province is Shiraz (q.v.), 182 mi. 
N.E. of Bushire, and other populous centres are Niriz, Lar, Abadeh, 
Darab, Jahrum. Arsinjan. Ardakan, Fasa, Bastak, Kazerun, Firuza- 
bad and Minab (under Bandar Abbas, q.v ). The population is 
(1956) I ,494,649. The most important tribes are t h e  Kashgai of 
Turkic origin and speech, the Khamseh of Arab origin and speech 
and the Lak, a branch of mhich gave to Persia one of its most 
beneficent rulers, Karim Khan Zand (1750-79), founder of the 
Zand dynasty which preceded that of the Kajars. 

Many districts of Fars are comparatively fertile, but some are 
impoverished by droughts, ravages of locusts and past misgovern- 
ment. The products consist principally of cereals, tobacco, fruits 
and opium, with a little cotton. The wine of Shiraz is highly 
thought of in Iran and is, on occasions, of excellent quality. 
Tobacco, of excellent quality, is grown mainly around Fasa, Darab 
and Jahrum for home consumption, and rosewater is exported 
from Maimand. Sulfur and lead are found. (I?. 2. C. ; X.) 

FARTHING, the smallest English coin, equal t o  the fourth 
of a penny (A. S. fedrtha, "fourth," +ing, "diminutive"). I t  be- 
came a regular part of the coinage from the reign of Edward I ,  
and was, up to the reign of h/lary. a silver coin. No farthing was 
struck in the reign of Elizabeth, but a silver three-farthing piece 
was issued in that reign, with a profile bust of the queen crowned, 
with a rose behind her head. and inscribed "E.D.G. Rosa sine 
spina." The copper farthing mas first introduced in the reign of 
James I ,  a patent being given to Lord Harington of Exton in 1613 
for the issue of copper tokens of this denomination. I t  was nom- 
inally of six grains weight, but was usually heavier. Properly, the 
copper farthing dates from the reign of Charles 11, in whose reign 
also was issued a tin farthing, with a small copper plug in the cen- 
tre, and an inscription on the edge, "Nummorum famulus 1684." 
No farthings were issued in the reign of Queen Anne, though a 
number of patterns were prepared. I n  1860 the copper farthing 
was superseded by one of bronze. In  1842 a proclamation was 
issued giving currency to half farthings, and there were several 
issues, but they were demonetized in 1869. I n  1897 the practice 
was adopted of darkening farthings before issue, to prevent their 
being mistaken for half sovereigns. See also XUMISMATICS. 

FASCES, in Rome, bundles of elm or birch rods from which 
the head of an ax projected, fastened together by a red strap. 
As the emblem of official authority, they were carried by the 
lictors, in the left hand and on the left shoulder, before the higher 
Roman magistrates, a t  the funeral of a magistrate, behind the bier. 
The lictors and the fasces were so inseparably connected that they 
came to be used as synonymous terms. The fasces represented 
the power over life and limb possessed by the kings; later, the con- 
suls were preceded by 1 2  fasces. Within the precincts of the city 
the ax was removed, in recognition of the right of appeal (provo- 
catio) to the people in a matter of life and death; outside Rome, 
however, each consul retained the ax. Valerius Publicola estab- 
lished the custom that the fasces should be lowered before the 
people, as the real representatives of sovereignty; lowering the 
fasces was also the manner in which an inferior saluted a superior 

magistrate. A dictator had 24 fasces (including the ax, even within 
the city); other magistrates had fasces varying in number, with 
the exception of the censors, who, possessing no executive author- 
ity, had none. A victorious general, who had been ,saluted "im- 
perator" by his soldiers, had his fasces crowned with laurel. Under 
the empire, the laurel was regarded as distinctive of the imperial 
fasces. 

In  Italy, the fasces were adopted as the emblem of the Fascist 
party (see FASCISM). 

FASCISM is the name of a political attitude which puts the 
nation-state or the race, its power and growth, in the centre of life 
and history. I t  disregards the individual and his rights, as well 
as humanity, in the exclusive interest of the nation. As a political 
technique it follows the lead of totalitarian bolshevism as a single- 
party state with strict regimentation of all aspects of national life. 
The name fascism was first used by the movement started by 
Benito Mussolini in March 1919. Later on it became the general 
name for similar movements in other countries, among which Ger- 
man Kational Socialism (q.v.) was the most prominent. The 
Italian word fascismo is derived from the Latin fasces, "bundles," 
denoting in ancient Rome a bundle of rods with an axe, borne be- 
fore Roman magistrates as a symbol of authority. 

Among the intellectual forerunners of fascism were two French- 
men, Georges Sorel and Charles Maurras, and an Italian, Vilfredo 
Pareto. Pareto, an economist and sociologist, developed a cyclical 
theory of social change and of the rise of new elites. Georges 
Sorel, the theoretician of revolutionary syndicalism, emphasized 
the creative role of violence in history. His doctrine of direct 
action mas firmly opposed to mediation and compromise, which he 
regarded as signs of the decadence of the bourgeoisie. Through 
direct action in the spirit of violence, a new social elite was to lead 
the proletariat into a new epoch of history and civilization in op- 
position to plutocracy. His Italian followers applied his theory of 
a heroic proletariat not to a class but to the Italian nation, which 
they regarded as a proletarian nation in relation to the western 
plutocratic democracies. , Charles Maurras was the father of "in- 
tegral nationalism" in France. H e  opposed the ideas of the French 
Revolution, emphasized the precedence of French national self- 
interest before all other considerations and stressed foreign policy 
as the foremost field of activity of the state. His newspaper 
L'Action f ran~a i se  had little influence in France except under the 
PCtain regime. I ts  Italian counterpart, L'Idea nazionale, struck 
much deeper root in Italian soil. 

The origins of the fascist movement in Italy are to be found 
both in the wave of disillusionment and at  the same time in the 
exacerbated nationalism which swept Italy after 1918. Even be- 
fore World War I Enrico Corradini had propagated a doctrine of 
extreme and belligerent nationalism, which had fanned enthusiasm 
for the Libyan war of 1911 and for imperial expansion. The poet 
Gabriele dlAnnunzio had exalted in verse and prose not only the 
mission of a victorious Italy, but also the love of danger, adventure 
and war. In the military coup by which he with a legion of black- 
shirted followers gained possession of Fiume in Sept. 1919, and 
during the 16 months in which he as duce ruled the city, D'Annun- 
zio introduced a constitution foreshadowing the "corporative state" 
and all the rites, salutes, allocutions and mass shouts which later 
became characteristic of the fascist movement. Mussolini him- 
self before 1914 had been a leading member and editor of the 
Italian Social Democratic party, but he had always represented 
the tendencies of revolutionary syndicalism with their emphasis 
upon direct action and enthusiastic will. Against the attitude of 
his party, Mussolini supported Italy's entrance into the war in the 
fall of 1914; on Nov. I 5 he founded his own newspaper, the Popolo 
d'ltalia, in Milan, which called itself an organ of combatants and 
producers and carried the social revolutionary motto by Blanqui, 
"Who has steel has bread," and Napoleon's saying, "The revolution 
is an idea which has found bayonets." Mussolini's first famous 
editorial bore the characteristic title "Audacity." 

In the social unrest and moral confusion which followed the war 
of 1914-18, Mussolini founded the Fasci di Combattimento on 
March 23, 1919. in Milan. The new group had no definite pro- 
gram; a t  first Mussolini was still a revolutionary syndicalist who 



FASCISM 
preached the expropriation of the land, the mines and all means of 
transportation. I t  was not until the beginning of 1921 that he 
allied his group openly with the propertied classes, with the land- 
owners and the industrialists. But whatever his sociological affilia- 
tions, he was moved throughout by a fierce nationalism and by the 
love of violence and adventure. 

When he ran in Milan for a parliamentary seat in the elections 
of Kov. 16, 1919. he got less than 5,000 votes out of 346,000. 
But the deep social unrest prevailing in Italy in 1920 gave Mus- 
solini a chance, and though the danger of any bolshevist or socialist 
success had entirely faded by the end of the year, Mussolini and 
his squads of violent young men appeared to the frightened upper 
classes as a guarantee of security. Thus, with the army conniving. 
Mussolini's followers set for themselves the task of "restoring or- 
der" and breaking up the socialist and progressive movements and 
organizations. With a boastful ruthlessness, with the proud sacri- 
fice of all ethical scruples to success, the local squadristi, under 
the leadership of men such as Dino Grandi, Balbo. Roberto Fari- 
nacci and others. set out for the conquest of power in the name 
of youth against nha t  they called "the tottering parliamentarism" 
of the "senile" and undecided liberals. The lack of resistance on 
the part of the government. the army and the police emboldened 
the fascists, who had formed themselves into the National Fascist 
party in Nov. 1921. 

In the folloning year Mussolini completely abandoned his origi- 
nal socialist. antimonarchist and anti-Catholic program. He had 
no definite doctrine to offer. "Our program is simple: we wish to  
govern Italy. They ask us for programs, but there are already too 
many. I t  is not programs that are wanting for the salvation of 
Italy, hut men and nil1 power." On Oct. 28, 1922, the famous 
"march on Rome" was staged. Though the Fascists and the Na- 
tionalists were outnumbered in the Italian parliament by ten to  
one, and though ~ ~ i t h  some show of resolute action the Fascists 
could easily have been stopped, the king refused to sign the procla- 
mation of the state of siege which his government had prepared. 
and on Oct. 79 invited hlussolini to form the new government 
Though the new prime minister a t  first accepted a coalition cabinet 
and preserved some of the forms o'f the iiberal state, within a very 
few years all the trappings of parliamentarism were gone, all other 
parties outlawed. all civil liberties and constitutional guarantees 
suppressed and a full dictatorship established. The process was ac- 
celerated by the reaction of the country and of the civilized world 
to the murder of the socialist deputy Giacomo Matteotti in June 
1924, on the eve of his exposure of the graft and corruption of the 
Fascist party. Highest Fascist officials were alleged to have been 
implicated in the murder. I n  his effort to save his regime from 
the outraged feelings of the country, JIussolini established a totali- 
tarian order in which the state was conlpletely identified nith the 
Fascist party. nhich in turn was identified \ ~ i t h  its leader. Though 
he professed to fight bolshevism, he successfully adopted its mcth- 
ods, without, however, being able to carry them. in the different 
climate of Italy, as far as they were carried in Russia and later on 
in Germany. The different squadristi organizations had been re- 
formed on Feb. I ,  1923, as the Milizia \-olontaria per la Sicurezza 
Nazionale. 

Fascism in its beginnings was not a doctrine and had no clearly 
elaborated program. I t  was a technique for gaining and retaining 
power by violence, and with an astonishing flexibility it sub- 
ordinated all questions of program to this one aim. But it was 
dominated from the beginning by a definite attitude of mind which 
exalted the fighting spirit, military discipline, ruthlessness and 
action and rejected contemptuously all ethical motives as ~7eaken- 
ing the resoluteness of will. Fascism is power politics and Real- 
politik in their most naked form; all theoretical considerations 
are subservient to what is regarded as the "inexorable dynamics" 
of the factual situation. Ultimately everything depends upon 
the ever-changing decisions of the leader, decisions which can- 
not be discussed. but are blindly obeyed and immediately executed. 
Thus fascism could present itself in a given situation as a bul~vark 
of the social order against social revolution, against Marxism 
and the proletariat, and could in a different situation become 
the propagandist and spearhead of a proletarian world revolu- 

tion against conservatism and wealth, against bourgeoisie and 
capitalism. 

With its stress upon the irrational, upon instincts and activism, 
fascism insists upon the "iron logic of nature" which will always 
make the strong prevail over the weak, the more resolute over the 
irresolute, and thus aims at  educating the nation to develop its 
strength, courage and resolve. and by these means to  ensure its 
victory. All fascist activity is devoted to this preparation for 
what it regards as the inevitable and beneficial struggles which 
form the life of nations. Fascism, therefore, repudiates above 
all the idea of peace and harmony. "War alone brings up  t o  their 
highest tension all human energies and puts the stamp of nobility 
upon the peoples who have the courage to meet it. Fascism carries 
this antipacifist spirit over even into the lives of individuals. I t  is 
education for combat." These words by Mussolini are amplified 
by his famous statement that "War is to the man what maternity 
is to the woman. I do not believe in perpetual peace; not only do 
I not believe in it ,  but I find it  depressing and a negation of all 
the fundamental virtues of man." Therefore, to  continue in Mus- 
solini's words, "The whole nation must be militarized. . . I consider 
the Italian nation in a permanent state of war." The  creed of 
fascism is heroism, the praise of audacity and danger, devotion and 
sacrifice for the nation and its necessary wars. 

Fascism regards itself as a rejection. a complete and uncompro- 
mising denial of the principles of liberalism and democracy, as  
elaborated and realized in the British, American and French revolu- 
tions of the 17th and 18th centuries. I t  is a return to a n  authori- 
tarian order, based upon the subordination of the individual and 
the inequality of caste and rank. The liberty of the individual is 
denied in favour of the state, the inequality of men is proclaimed 
as immutable and beneficial. The "bourgeois" achievements which 
liberalism had secured from the time of the English revolutions 
of the 17th century on have not only been abandoned. but  derided 
and combated. From the beginning fascism acted as  the impla- 
cable enemy of democracy and of the rights of man. Society is t o  
be built strictly upon a hierarchical order: the leaders are  not to  
be elected, nor are they to be responsible to the people; on the 
contrary, the people are responsible to the leaders whose appoint- 
ment depends only upon those above them. Military discipline 
and blind obedience are to permeate the whole of civilian life. One 
of the famous slogans of fascism was credere, obbedire, combat- 
tere ("have faith. obey, fight"), and another was Mussolini ha 
sempre ragione ("Mussolini is always right"). 

The 18 years of the Fascist regime from 1922 to 1940 were de- 
voted to the military preparation of the Italian nation for a coming 
struggle for what was regarded as the mission of the Italian people, 
the rebirth of the Roman empire. To this goal the economic life 
of the country was completely subordinated. Fascist economy, 
like communist economy, can be regarded as a permanent war 
economy. The authoritarian and centralized pattern of political 
life found its replica in the new economic institutions. Fascist 
inefficiency in Italy did not allow. however, the full realization of 
governmental goals. Much of the stato corporativo (see  CORPO- 
RATE S T A T E )  remained in the blueprint stage. 

The basic law of April 3, 1926, established six main economic sec- 
tors, within which capital and labour were represented by national 
confederations of employers and employees. The professions 
were organized in a separate national confederation. However, 
civil servants, government officials of all kinds and teachers were 
placed under the direct control of the secretary of the Fascist party, 
because their employer was, directly or indirectly, the state. The 
economic corporations, too. were not regarded as independent 
agencies. but as instruments of public administration dependent 
upon the will of the head of the government. TVith the approach 
of the Abyssinian SVar of 1935-36 the control of all economic 
activities by the party was intensified. This control apparently 
did not increase the efficiency and productivity of the Italian 
economy, either in the outright military field or in the nominally 
civilian areas. The Italian military debacle in World War  I1 re- 
vealed the glaring ineficiencies and insufficiencies of Fascist eco- 
nomics. The standard of living and the real wages of the Italian 
workers and farmers remained extremely low in comparison with 
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other European countries throughout the 2 0  years of the Fascist 
regime. Nevertheless, the Fascist leadership did not cease paint- 
ing a picture of coming Italian grandeur for the benefit of the 
Italian masses. The cult of the Roman empire and of its expansion 
was stiinulated in every possible way. 

In  a speech before the senate on March 30. 1938, Mussolini 
painted a glowing picture of Italian armed strength and military 
preparedness. Italy, he declared. could raise an army of g.ooo,- 
ooo men, of whom 5,ooo.ooo were first-line fighters, ready to hurl 
themselves, under his personal direction, against any enemy. Ac- 
cording to him, this army was amply supplied with the most mod- 
ern instruments of destruction which m-ould enable it  to break 
through the stoutest defenses in conformity with the fascist maxim 
that the war must be decided within a few months. The powerful 
navy was principally composed of recently launched vessels which 
were to be used with boldness and decision. The air force was 
equal to any and would rain death and destruction on enemy terri- 
tory. The quick success of Italian arms in any struggle would be 
guaranteed by ample reserves of supplies and by the fact that Mus- 
solini himself would assume command of the operations. 

When Italy. greedy for conquest, entered the war in 1940 to deal 
the deathblow to the British empire and its idea of liberty, the 
sordid reality, the inefficiency and corruption of Fascism were 
quickly revealed. The Italian armies and navy were everywhere 
ignominiously defeated, and Mussolini's regime was overthrown by 
the king in Italy in July 1943. I t  was saved by the Germans for 
a temporary existence as a Fascist republic in northern Italy. But 
the Anglo-U S. advance put an end to it in the spring of 1945; 
Mussolini died an ignoble death a t  the hands of partisans. 

In  many ways fascism can be regarded as an exaggerated and 
even absolutized nationalism which entirely obliterates both indi- 
vidualism and humanity. The nation becomes the supreme arbiter, 
its service the one supreme duty. Only actions, thoughts and senti- 
ments which help to increase the power of the nation can be called 
good. This absolute devotion to the nation-not to a nation mhich 
is governed by ethical rules of divine or of rational origin, but to 
one which is an end in itself and which is entirely identified with the 
fascist party and its leader-becomes the guiding principle of all 
education in fascism. 

This education is not confined to the schools alone nor to the 
youth organizations of the fascist party; like bolshevism in Russia. 
it determines everything printed in the press and in periodicals, 
heard over the radio, presented on the screen or stage, so that it 
ultimately colours every thought and every sentiment of the peo- 
ple. This kind of indoctrination works especially well because no 
other information or critical attitude or independent inquiry is ever 
allowed to reach the people. Fascism leads also to a complete 
destruction of all free cultural and intellectual intercourse \pith 
other nations. 

But fascism is not a national attitude in the sense that it  would 
be confined to certain nations. Though it is true that fascism 
finds a much better soil for its growth in the cultural and social 
traditions of certain nations, it  represents a general attitude vihich 
can be found everywhere. I t s  rise was facilitated by the groming 
complexity of life in the age of masses and machines and by a feel- 
ing of disillusionment and cynicism in the postwar generation after 
1914 Democracy, which has grown up in the last 300 years. 
represents, with its emphasis upon individual responsibility and 
individual decisions, the most difficult societal system, requiring 
a definite human maturity. Fascism can in many ways be re- 
garded as an escape from this difficulty into the irresponsibility of 
following a leader mho deprives the masses of their liberty and 
maturity but promises them social security and economic progress. 
Fascism. however, was in such complete opposition to the trends 
of the 18th and 19th centuries that its emergence found democracy 
completely unprepared for the heavy and decisive blows which 
its implacable enemy intended to deal it, through propaganda, 
terror and war. Thus it happened that fascism, which in the 
1920s seemed confined to Italy, became in the 1930s a world-vide 
movement which put democracy not only on the defensive, but into 
mortal danger. 

Mussolini could say in 1934, ''Since 1929 fascism has become 

not merely an Italian phenomenon, but a world phenomenon." On 
Oct. 25, 1932. he had assured his audience a t  Milan of the coming 
world leadership of fascist Italy. "Today, with a fully tranquil 
conscience I say to you, that the twentieth century will be the 
century of fascism, the century of Italian power, the century during 
which Italy will become for the third time the leader of mankind." 
In that Mussolini was at  least partly wrong, because the following 
years proved very quickly that even in the case of a world-wide 
victory of fascism the leadership mlould not fall to Italy. but to 
Germany, which in 1933 joined the ranks of the fascist powers 
and very quickly dwarfed Italy in importance. 

Fascist principles had become accepted by 1936, to a varying 
degree. by the governments of Austria, Hungary, Poland, Rumania. 
Bulgaria. Greece and Japan. In  most of these countries fascist 
parties were formed which imitated not only the doctrinal con- 
cepts of the Italian and German movements but also many of their 
external symbols, though every country had its peculiar national 
tradition expressed. Thus. while the Italian fascists donned black 
shirts and the Germans brown. the fascists in Hungary donned 
green shirts and used the cross and arrow instead of the fasces or 
swastika. In  some of these countries the local fascist brand was 
a product of popular movements, not created by the government. 
This was the case in Rumania, where a young lawyer. Corneliu 
Zelea-Codreanu, founded in 1927 a Legion of the Archangel 
Michael for the Christian and racial renovation of Rumania, which 
later developed into the terrorist organization of the Iron Guard 
and. when disbanded by the government, constituted itself as a 
party, Totul pentru tara ("Everything for the fatherland"). 
Though this party had fought enthusiastically for a pro-German 
orientation of Rumanian policy, it mas nevertheless sacrificed by 
the Germans to the needs of the hour and succumbed in bloody 
and tormented internal strife. Similarly, a full-fledged fascism 
came to poner in Greece under the leadership of Gen. Joannes 
Metaxas, who on Aug. 4. 1936, inaugurated the "third Hellenic 
civilization" with its symbol, the Spartan salute. The warlike 
virility of ancient Sparta and the imperial splendor of Byzantium 
were to be revived. 

But the most important gain achieved by fascism outside of Italy 
and Germany was the fascist conquest of Spain The civil war 
started by Gen. Francisco Franco from Spanish Morocco on 
July 17, 1936, ended with the victory of the insurgents in March 
1939. By a decree of .hug. 4, 1939. Franco assumed "in its entire 
plenitude the most absolute authority. The Chief is responsible 
only to God and to History." During World War I1 Spain sup- 
ported, as far as its economic misery and backwardness permitted. 
the other fascist pouers. In  July 1942, when fascist victory still 
seemed probable, Franco asserted that totalitarianism had "amply 
demonstrated its superiority" over democratic institutions. The 
Spanish fascist party, the Falangists, revived the dream of the 
great Spanish empire of the golden century, which had attempted 
to impress its civilization upon the whole world and which had 
ruled in the Americas and in the Pacific. 

The victory of fascism in Spain seemed to bear witness to the 
growing international strength of fascism and to the apparent weak- 
ening of democracy Thus, fascist attitudes and movements could 
even infiltrate the democracies. Fascist propaganda mas relent- 
lessly active. not only in Europe but throughout the western hemi- 
sphere. People were induced to believe in the "breakdown" of 
capitalism and in the inevitable upsurge of the "nave of the 
future." The German and Italian governments devoted special 
efforts to the organization of citizens of German and Italian de- 
scent abroad. and tried to teach them to put their loyalty to their 
racial origins above their loyalty to the country whose citizens 
they were. Fascist influence was very strong in France. but rela- 
tively weak in Britain. 

In the United States the great number of fascist-type groups, 
the competition of presumptive leaders and their division into 
Protestant and Catholic groups prevented the formation of a strong 
fascist organization. This failure is explained by the habitual 
Republican or Democratic preferences of most citizens, the 
strength of popular optimism as to the future (reinforced for 
many by the efforts, if not always the success, of the New Deal 
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in coping with the depression) and the insulating effects of the fed- 
eral system, most notably upon Huey Long's "share-the-wealth" 
movement in Louisiana. .A further factor Tyas the strong tradi- 
tional attachment of most U.S. citizens to the U.S. constitutional 
system. In  Latin America the Integralista movement in Brazil 
was the outstanding example of a fascist party. In  Asia a number 
of superpatriotic terrorist organizations of young officers and 
students tried to stamp out the influences of western liberalism in 
Japan and to bring Japan back to the military virtues and disci- 
plines of the old order. Thus, by 1939, fascism had gained a 
rapidly growing strength over a wide geographic area. 

The strength of fascism in the international scene mas much 
increased by thc close co-operation of the leading fascist powers. 
From 1936 on! Germany and Italy entered into a number of 
political. cultural, economic and military agreements, and in 1937 
this "axis" was extended to include Japan. While the fascist coun- 
tries co-operated closely and formed their own "League of S a -  
tions!' in the so-called Anti-Comintern pact which was later joined 
by Spain and Hungary. the democratic nations did not co-operate, 
and instead of strengthening the League of Sations as a bulwark 
against aggression. allowed it to disintegrate. Thus the world 
became safe for the aggression of fascist powers. 

After 1938 the German form of fascism, known as Kational 
Socialism. became so predominant that it impressed its peculiar 
character upon all other (and even upon the older) forms of fas- 
cism. This is especially true of the acceptance of anti-Semitism 
by Italian and even Japanese fascism. Japan has no Jews and 
practically has never had any Jewish problem. The number of 
Jews in Italy was insignificant; they had been completely assim- 
ilated into the national life, had participated prominently in all 
Italian national movements and wars, and many of them from the 
beginning had belonged to the Fascist party, had been for years in 
R.lussolini's inner circle. Official Fascist sources had repeatedly 
declared anti-Semitism an absurdity. But in 1938 Italian fascism 
suddenly accepted the German racial theory. 

In  May 1939 Italy and Germany concluded an outright de- 
fensive and offensive military alliance. The Soviet-German agree- 
ment of Aug. 1939 forced a reorientation in fascist propaganda. 
Until then fascism had always insisted that its official arch enemy 
was communism, and National Socialism especially had reserved 
its most violent diatribes for "Jewish communism," of which 
Moscow was regarded as the seat and centre. Now the propaganda 
against communism ceased entirely; National Socialism laid a new 
emphasis on its own proletarian revolutionary character which ex- 
plained and made possible its understanding with communism. 
The attacks on "Jewish communism'' were replaced by even more 
vitriolic attacks on "Jewish capitalism" and democracy, which 
was sometimes called plutocracy, the heart of which seemed to be 
first London, and then J\'ashington. 

The year 1939. with the conquest of the Czechs and Poles by 
Germany, gave the National Socialists also an opportunity to 
apply their fascist theories of racial inequality to other peoples 
than the Jews. 

In  the war which broke out in Sept. 1939 between Germany on 
the one hand and Britain and France on the other, fascists and 
communists not only collaborated against Poland, but joined in 
the denunciation of France and Britain as imperialist plutocracies 
and as responsible for the war. Later, Pres. Franklin D. Roose- 
velt was singled out by fascists and communists as a warmonger. 
On Sept. 2 7 ,  1940! Germany! Italy and Japan concluded, in Berlin, 
a formal fascist alliance with the intention of imposing "the new 
order" of fascist authoritarianism upon Europe, Asia and Africa. 
The new pact denied any hostile intention against the Soviet Union; 
in fact it \\-as followed by a pact of friendship and neutrality be- 
tween Japan and the U.S.S.R. in April 1941. During that year the 
attacks against the United States became more and more violent. 
On Oct. 23 the Stanzpa of Turin, one of Italy's best-known nems- 
papers, depicted Secretary of State Cordell Hull and President 
Roosevelt as "throbbing with rage as they use phrases from the 
ghetto from which the latter has descended." 

The fascists tried to prepare for the easy conquest of the democ- 
racies by undermining their understanding of the situation and by 

breaking or mollifying their will to  timely action. The most re- 
fined technique of propaganda was coupled ~ i i t h  a strategy of terror 
to produce the desired disintegration of the democracies. Since 
the time nhen the Spanihh insurgents declared that the conquest 
of Madrid. which was then still in the hands of the republican gov- 
ernment and which was being attacked by four columns moving 
toyard the city. xi~ould be helped by a "fifth column" of Franco 
sympathizers within the city, the expression has been frequently 
used to designate the conscious and more often unconscious helpers 
of totalitarian penetration into the democracies. Fascist propa- 
ganda n a s  ingenious in so~iing disunity and distrust among the 
democracies, fulminating against "British imperialism" in the 
United States, against "lJankee imperialism" in Latin America, 
and narning the British of U.S. "intention" to liquidate, and partly 
inherit. the British empire. Depending upon the audiences for 
nhich it was destined, fascist propaganda raised doubts about 
democracy equally from the rightist as well as from the leftist 
point of view. 

Though the fascist powers succeeded in conquering a large num- 
ber of countries. they could in no way quench the spirit of national 
resistance. Small groups, succumbing to anti-British and anti- 
Semitic propaganda, everywhere co-operated with the Germans. 
Thus in France the defeat of June 1940 gave a reactionary group 
under Marshal PCtain, Pierre Lava1 and Admiral Darlan the chance 
of seizing power. Democracy in France was officially abolished, 
the achievements of the French Revolution abandoned and vilified, 
the famous symbols, "liberty, equality, fraternity," discarded in 
exchange for a mixture of the old French pre-Revolutionary order 
and an imitation of the German-Italian fascist models. I n  Nor- 
way a Major Vidkun Quisling established, with German help, a 
pro-German, anti-British government. Only in Poland were the 
Germans unable to find any "Quislings" or collaborators. The  
heroic uprising in il'arsam in Xug. 1944 under General Bor marked 
the climax of the spirit of resistance. which made itself felt in  all 
countries overrun by the fascist alliance. 

Fascism, xqhich started in the early 1920s as a movement of 
purely Italian national significance, had entered at  the beginning 
of the 1940s the struggle for world domination, so as to make the 
20th century a fascist century. But its plans miscarried. World 
War 11, started by the fascist great powers, ended in complete 
defeat for them. 

Fascism survived the defeat of World War I1 only in Spain and 
in Argentina. In  the German Federal Republic and in Japan the 
foundations of democracy were successfully laid, and one could 
hardly speak of a rebirth of fascism. The situation in I ta ly was 
different. Attempts a t  the revival of fascism were made, first in 
1946 by Guglielmo Giannini who founded a newspaper and organ- 
ization called L7Uonzo qz~alunque ("The Common Man"). and 
later and more successfully by the Movimento Sociale Italiano. 
I n  the 1950s fascist attitudes gained in influence in France, espe- 
cially in connection with the war in Algeria. A racialist policy re- 
calling fascist attitudes \?as folloaed in the Union of South Africa 
uhen the elections of May 26, 1948. brought the Herenigde Nasion- 
ale party, the Reunited National party, under the leadership of 
Daniel Malan to power. 

Fascist influences could be seen in the party's more extreme 
11-ings, the Nuwe Orde ("Kew Order") under Oswald Pirow, and 
the Ossewabrand~vag ("Guard of the Oxen Cart") led by J. F .  van 
Rensburg. 

The stronghold of fascism in the western hemisphere was Argen- 
tina. There, in June 1943, a group of army officers who were 
deeply impressed by German National Socialist military achieve- 
ments seized power. This group called itself G.O.U., Grupo de  
Oficiales Unidos ("Society of United Officers"). The three initials 
were also understood to stand for gobierno, orden,  unidad,  "au- 
thoritarian government," "order" and "national unity." The  
dominant figure among these officers was Juan Per6n. On Oct. 17, 
194 j, he seized power, and the "glorious October seventeenth" was 
declared a national holiday in 1951. On Feb. 24, 1946. Per6n was 
elected president of the Argentine republic. H e  tried to min over 
the masses, the descamisados, the "shirtless ones," to whom he 
promised far-reaching social reforms and a relentless fight against 
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capitalism and Yankee plutocracy. H e  accused North American 
imperialists of wishing to dominate Latin America and presented 
his own system as a true democracy of social justice. He was 
supported by his wife, Eva Peron, who was the head of the hlaria 
Eva Duarte de Peron Welfare foundation. Her death on July 2 6 .  

19 j 2 ,  weakened his hold on the people in spite of the proud slogan, 
Perdn cumple, "Peron accomplishes things." H e  was overthrown 
in Sept. 19s 5 by the armed forces. The legacy which he left was 
similar to that which Mussolini had left in Italy-widespread cor- 
ruption, a profoundly shaken economic position and a rapid rise 
in the cost of living. 
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(H. KO.) 
FAST AND LOOSE, a cheating game played a t  fairs by 

gypsies and sharpers. A strap, usually in the form of a belt, is 
rolled or doubled up with a loop in the centre, and laid edgewise 
on a table. The showman then bets that the loop cannot be caught 
with a stick or skewer as he unrolls the belt. As this looks to be 
easy to do the bet is often taken, but the sharper unrolls the belt 
in such a manner as to make the catching of the loop practically 
impossible. 

From this game is taken the colloquial expression, "To play 
fast and loose." 

FASTI, the plural of the Latin adjective fastus, but more 
commonly used as a substantive (derived from fas, meaning what 
is allowable by divine law). Fasti dies came to mean the days on 
which law business might be transacted without impiety, corre- 
sponding to modern "lawful days." The ~vord fasti itself then 
came to be used to denote lists or registers of various kinds, which 
may be divided into two great classes. 

I .  Fasti dizcmi, divided into urbani and rustici, an official year- 
book, with dates and directions for religious ceremonies, market 
days, etc. Until 304 B.C. the lore of the calendaria remained a 
monopoly of the priesthood; but Gnaeus Flavius then published 
the forum tables containing the requisite information. This list 
was the origin of the public Roman calendar. Ovid's Fasti is a 
poetical description of the Roman festivals of the first six months, 
written to illustrate the Fasti published by Julius Caesar after he 
remodeled the Roman year. 

2 .  Fasti vzagistrales, annales or historici were concerned with 
everything relating to the gods, the emperors. etc., and the feasts 
and ceremonies established in their honour. They came to be de- 
nominated magni, by way of distinction from the bare calendar, 
or fasti diunzi. Of this class, the fasti consulares were a chroni- 
cle of events in which the several years were denoted by the re- 
spective consuls. The fasti triumphales contained a list of persons 
who had obtained a triumph. The word fasti thus came to be used 
in the sense of "historical records." A famous specimen of this 

class is the fasti Capitolini, so called because deposited in the 
Capitol by Alexander Farnese, after their excavation from the 
Roman Forum in 1547. A considerable number of fasti of the first 
class have been discovered; but none older than the time of Augus- 
tus. The Praenestine calendar, arranged by the famous gram- 
marian Verrius Flaccus, contains the months of January. March, 
Xpril and December and a portion of February. The tablets give 
an account of festivals, as also of the triumphs of Augustus and 
Tiberius. Some kinds of fasti included under the second general 
head were. from the very beginning, written for publication. The 
Annales Pontificum-different from the calendaria properly so 
called-were annually exhibited in public on a white table, on 
which the memorable events of the year, with special mention of 
the prodigies, were set down in the briefest possible manner. In  
fact, all the state offices had their fasti corresponding in character 
to the consular fasti named above. 
FASTING, in the strict sense of the word, denotes complete 

abstention from food and drink; but it is commonly applied also 
to  the use of a diet somewhat severely limited, either by the 
rejection of certain customary kinds of food or by a diminution 
of the total quantity of food consumed. Fasting, in the former 
sense, is generally required in preparation for a surgical operation; 
in the latter sense it is often recommended for health's sake, and 
is  voluntarily undertaken by many. Occasionally an individual 
will keep a prolonged fast, in the stricter sense, as a public 
view, in order to earn the reward of entertainment by giving a 
demonstration of unusual vitality. In  recent times fasting hss 
been used as a means of protesting against the alleged injustice 
of the law of the land, and even of defeating that law, the hunger- 
strike being practised with such persistency that it has led either 
to the release of the protesting prisoner or to his death. A close 
resemblance is to be seen between this modern application of 
the practice of fasting and an older use of it as an expression of 
overmastering desire and stern intention in the quest of justice. 
Thus men of different lands and ages have bound themselves by an 
oath to take no food until they have performed some act of revenge 
for their own honour, or for the sake of their people (cf. Acts xxiii. 
I 2 )  ; and among the Celts it was not uncommon for a man who was 
refused a lawful request, to "fast against7' the one who had denied 
him his right, so as either to  persuade him to an act of justice 
or to bring upon his head the blood of the oppressed. 

Commonest by far, however, of all the uses of voluntary fast- 
ing, in the past and at  the present time, is its practice as an act 
of self-denial with definite religious intention. By the greater 
number of religions, in the lower, middle, and higher cultures 
alike, fasting is largely prescribed; and where it is not required 
it is nevertheless practised to some extent by individuals in 
response to the promptings of nature. 

I. Religious Sanct ions and Regulations.-Fasting is prac- 
tised by all the peoples of the lower cultures, in which it  is 
supported by the rudimentary science which takes the form of 
magical lore, as well as by a variety of crude religious beliefs. 
Special discipline is laid upon medicine-men and other experts, for 
the perfecting of their abnormal powers and for the ready per- 
formance of their peculiar tasks. But when danger threatens in 
all its many forms, fasting is required of individuals, of groups, 
and of the whole community, for the avoidance of various hostile 
influences; and the fear of punishment at  the hands of the tribal 
authorities (including the gods), and, still more, of automatic 
results of a terrible nature, is sufficient to secure the strictest 
obedience. 

Among the religions of intermediate development, now extinct, 
that of the Celts laid some stress on the practice of fasting, while 
the religion of the Teutons appears to have found little or no 
place for it. Tne ancient Mexicans and Peruvians resembled the 
Babylonians and Assyrians in that fasting was largely used by 
them in connection with penance and the offering of sacrifice; and, 
though the records do not show that fasting bulked very large in 
the religious life of the ancient Egyptians, there are clear indica- 
tions of its use. The Romans appear to have used the practice but 
little until they came under the influence of the later Greek reli- 
gion, in which fasting was required of all initiates by the guardians 
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of the mystery-religions, and recommended to individuals by 
philosophers of various schools, Cynics, Stoics, Pythagoreans, and 
hTeo-Platonists. 

In  the Far East, Hindu and Jain ascetics are committed by  
their faith to very severe fasting in conjunction with numerous 
other austerities; and abstinence in lesser degree is imposed upon 
Hindus generally by the requirements of caste-law, and by the 
performance of due accompaniments of pilgrimages and of prep- 
aration for certain festivals. Primitive Buddhism recommends 
moderation rather than extreme self-deprivation; but in practice 
in its various developed forms the religion covers a considerable 
amount of fasting, especially in Tibet, in direct contradiction of 
the Buddha's teaching. The higher Taoism of China imposes 
periods of strict abstinence upon its professors; and Confucianism 
has followed the practice of its great expounder in approving the 
customary observance of fasting as a preparation for the worship 
of ancestral spirits. 

Judaism requires an annual fast on the Day of Atonement. 
For a long time the Jews observed four other annual fast-days 
appointed during the Babylonian exile to commemorate the siege 
and destruction of Jerusalem; and a fifth day was added subse- 
quently in remembrance of the three days' fast of Esther. Addi- 
tional voluntary fasts on the part of individuals were common, 
and at  the beginning of the Christian era, Monday and Thursday 
in each week were kept as voluntary fast-days by the stricter Jews 
(cf. LC. xviii. 12). The Qur'iin (ii. 179 sqq.) requires all Muslims 
other than young children and idiots to observe the ninth month 
(Ramadan) of the year as a fast, food and drink being forbidden 
from sunrise to sunset during each of the 30 days. Any who are 
prevented from keeping the fast by sickness or by the necessity 
of travelling, must fast for an equivalent period at  another time. 
Voluntary fasts are also recommended on certain days in the 
year; and fasts are required in recognition of responsibility for 
specified offences and in discharge of obligation for the same: 
Muslim mystics (Sufis) and members of the darwesh orders 
practice much additional fasting for their special purpose of 
communion with the Divine. 

I n  the Christian world there exists, a t  the present day, con- 
siderable diversity of opinion and practice in the matter of 
fasting; but on a historical survey it may be said that in no other 
religion has fasting been more widely approved, more rigorously 
required, and more extensively practised. The Founder Himself 
laid down no rules on the subject. H e  fasted (LC. iv. 2 ) ;  H e  
declared that fasting would have a place in the practice of His 
followers (Mk. ii. 19 seq.) ; and He required that fasting, like the 
almsgiving and prayer with which it  is associated, should be with- 
out ostentation (Mt. vi. 16 seq.). But it  was left to the Church 
to prescribe the rules that were to govern the corporate practice 
of the East. Out of the voluntary use of individuals there gradually 
arose a common mind and a common discipline, according to which 
a fasting preparation was required by the Church for the due 
observance of appointed festivals, and for the reverent reception 
of the benefits of Holy Baptism and Holy Communion. The prep- 
aration for the feast of Easter developed slowly from a fast of 
one day, 40 hours (the time during which the Lord's body rested 
in the tomb), two days or more, to the full 40 days of Lent; and 
in close association with it  the pre-baptismal fast came to be 
required of catechumens. The fasting varied in rigour according 
to locality, but on the whole it  involved real self-denial, and in 
places was literally a con~plete abstention from food and drink. 
From the 2nd century it  began to be the custom in some countries 
to fast on Wednesday and Friday in each week, these days being 
knoun as "stations," when Christians considered themselves t o  
be on guard. Under the influence of the Montanists this fasting 
increased in strictness, and by the end of the 4th century it had 
become a universal custom in the Church, Saturday being added 
to Friday as a "superposition" in many parts of the West. By 
the same date the fast before Communion, dictated long before 
this time by a growing appreciation of the full significance of 
the sacrament, had also become oecumenical. Dispensation from 
this fast, in particular, seems to have been very rarely granted, 
only the dying being recognized as necessarily exempt. Bishops 

prescribed additional fasts for their own dioceses as occasion re- A 

quired; voluntary fasts were added to these obligatory acts of dis- 
cipline at  the discretion of individuals; and, with the growth of 
monastic communities from the middle of the 4th century, special 
fasts began to be largely used. 

The Eastern Church took an independent line in  the develop- 
ment of appointed fast-days, and its present practice differs 
considerably from that of the Church in the West. I n  Lent the 
Saturdays (with the exception of Easter Even) are excluded from 
the fast as well as the Sundays. The Fast of the Apostles lasts 
for a week from the octave of Pentecost, which is  the Sunday 
of All Saints, or in some cases until June 29, which is the Feast 
of St. Peter and St. Paul. The fortnight before the Feast of the 
Repose of the Virgin, which is celebrated on August I j ,  is kept as 
the Fast of the Mother of God. The Fast of the Nativity of our 
Lord, beginning on November 15, lasts until Christmas, thus 
covering a period of 40 days. And the Wednesdays and Fridays 
throughout the year are fast-days. The fast before Communion 
is generally insisted on. 

The post-Reformation Church of Rome continued to fast, as  
in the middle ages, during Lent, on the Ember Days and Rogation 
Days, on the days appointed as Vigils, and on Fridays, the 
Wednesday and Saturday fasts having practically lapsed; but in 
1781 a reduction was made in the severity of the fasting required 
of the English Roman Catholics by the introduction of a distinc- 
tion between fasting and abstinence. Recent years have seen 
further concessions, and the new Codex Juris Canortici, issued in 
1917, shows that abstinence from flesh meat is alone required on 
days of abstinence, no restriction being laid upon the quantity of 
food taken. Days of fasting which are not marked also as days 
of abstinence admit of any kind of food being taken a t  the one 
full meal that is allowed, flesh meat being forbidden, however, 
a t  the two smaller meals which are permitted. The  strict fast 
before Communion, rarely excused at  all before the present 
century, may now be modified in the case of any who are in serious 
ill-health, dispensation being granted both t o  lay-people and to 
priests. 

At the Reformation the Church of England included in its 
Book of Common Prayer a list of days of fasting or abstinence, 
the two terms being used synonymously, and required that notice 
of these days should be given in church. No directions for their 
observance were issued, the matter presumably being left to  every 
man's conscience; yet there can be no doubt that the list was 
issued with serious intention, for  provision was made by  law for 
the granting of dispensations by the archbishop of Canterbury, 
by diocesan bishops, and by  incumbents of parishes, according 
to the nature of the case (25 Hen. VII., cap. 21, j Eliz., cap. 5). 
The list includes the 40 days of Lent, the Ember-days a t  the four 
seasons, the three Rogation-days, and all the Fridays in the 
year, except Christmas Day. The fast before Communion was not 
referred to; but in the form provided in 1661 for the ministration 
of baptism to such as are of riper years, the first rubric states 
that candidates "may be exhorted to  prepare themselves with 
prayers and fasting for the receiving of this Holy Sacrament." 
On the whole the practice of English churchmen af ter  the 
Reformation included less and less fasting until the time of the 
Tractarian movement. I t  was never entirely lost, and there were 
notable revivals of the practice in the Wesleyan and Evangelical 
movements; but the recovery of a true sense of its earlier obliga- 
tion and importance and of a steady persistence in  its practice 
dates from the second quarter of the 19th century. Special stress 
has been laid by the followers of the Tractarians upon the neces- 
sity of the fast before Communion; and this, together with the 
evangelical opposition which it  has aroused, led to  the insertion 
in the revised Prayer Book which was presented t o  parliament in  
1928 of a new rubric stating that " It is an ancient and laudable 
custom of the Church to receive this Holy Sacrament fasting. Yet, 
for the avoidance of all scruple, i t  is hereby declared that such 
preparation may be used or not used, according to every man's 
conscience in the sight of God." The new Prayer Book also 
revised the list of days of fasting or abstinence, exciuding the 
Epiphany when it  chances to fall on a Friday, and the Fridays 



FASTOLF 
in the octaves of Christmas, Easter, and the Ascension, and adding 
the Vigils before the Xativity of our Lord, Pentecost, St. John the 
Baptist, All Saints and St. Andrew. 

I n  the other Reformed churches and in the Free churches which 
have separated themselves from the Church of England, fastinghas 
had its place; but the sense of its importance has generally dimin- 
ished, and there has arisen not a little prejudice against its use. 

11. Purposes of Fasting.- In any general survey of the 
different types of religious fasting, it is important to  remember 
that  great diversity exists between the mind and motives of men 
of different cultures and religions who yet do the same thing for 
what is ostensibly the same purpose, and that, in consequence, 
it  is highly erroneous to suppose that the religious value of any 
one variety of fasting is constant in all cases that admit of 
being placed in that particular class. 

(I.)  Purificatory Fasting.-Under the influence of the mistaken 
idea that it  is that which enters into a man which defiles him, 
the rejection of food and drink is often practised by those who 
would avoid every possibility of the contagion of evil a t  times 
of special importance. In  the lower culture the initiation of lads 
and girls to adult membership of their tribe, admission to secret 
societies, and entry into the married state, are prefaced by a 
period of fasting, mainly on the basis of this idea; and the same 
precaution has much to do with the fasting that belongs to  the 
ritual of mourning after a death and of preparation for the 
reception of sacred food. The endurance of fasting leads, some- 
times, to the experience of seeing visions and hearing voices, and 
it is naturally adopted as a means thereto by "holy" men of all 
sorts who interpret the operation of the method they use with 
a physical or a psychological emphasis according to their under- 
standing. Again, fasting is practised as a preparation for spiritual 
and sacramental communion, because the spirit is intent on its 
guest. For the sake of its own purgation and freedom of activity, 
it subordinates the desire for bodily food to the craving for 
spiritual sustenance. This is the ultimate basis of the Christian 
fast of purification before Communion. I t  is not prompted by a 
Manichaean conception of matter, but is due solely to concentra- 
tion on the things of the Spirit and an ancillary rejection for the 
time being of the means of physical life. Thus, in the Church 
of England homily "of Fasting" the second "end" sperified is 
"that the spirit may be made more earnest and fervent to prayer"; 
and Hooker says (Eccl. Pol. v. 7 2 )  that the object of fasting is 
"to temper the mind, lest contrary affections coming in place 
should make it  too profuse and dissolute." 

( 2 . )  Sy?npatlzetic Fasting.-The practice of fasting after a 
death is complex in its origin and significance. I t  may be connected 
with the sacrifice involved in making provision for the dead; it 
may have to do with the placation of the ghost; i t  may be 
purificatory, or it  may be a contradiction of normal practice 
intended to sever connection with the departed; but in most cases 
i t  is undoubtedly to  be regarded also as an expression of grief, 
whether formal or sincere. Such sympathetic fasting becomes a 
recurring practice in the case of a saint or deity who has con- 
ferred benefits and is to  be duly honoured. Thus March 24 was 
observed as a day of fasting and mourning in the ritual of the 
Mater  Magna, in  memory of the mother's grief for Attis; the 
Shi'ah Lluslims similarly commemorate the martyrdom of 'Ali 
and his two sons, Hasan and Husain; and the Christian observance 
of Lent is largely inspired by the thought of fellowship with Christ 
in His suffering during the 40 days in the wilderness and during 
the events leading to His death. 

(3.) Penitential Fasting.-In the minds of wrongdoers who are 
suffering or anticipating the reward of sin and convicted by their 
consciences, fasting serves to  attest the genuineness of their re- 
pentance, to turn aside the wrath of the offended gods, and either 
to  forestall and cancel a t  an easy rate the punishment due to 
them, or to denote a readiness to accept whatever is right, if only 
reconciliation may be had. At the lomest there is a large element 
of commercialism; a t  its best it is the expression of a truly con- 
trite heart, and is associated with "prayers and supplications" and 
with "strong crying and tears." Such penitential fasting is found 
particularly in Jewish and Christian practice; and it  may be said 

of all Christian restraint in the matter of food and drink that it 
partakes of this character. 

(4.) Meritorious Fasting.-The fasting that is undertaken in 
order to obtain reward or to secure power is sometimes held to  
work magically, as in the Intichiuma ceremonies of the tribes in 
Central Australia, where fasting is practised for the increase of the 
totem food supply. Or again, it  is a personal appeal for favour, 
as when Jain girls fast in order to  win a good husband and a 
happy married life. Both ideas are mingled in the fasting which is 
practised as a means of gaining power to  exorcise evil spirits and 
to secure the "holiness" which is the reward of works of superero- 
gation. 

(5.) Disciplinary Fasting.-This figures in those religions at- 
taching great importance to moral conduct, and it is regarded 
as a reasonable and useful practice, even by those who consider 
all other forms of fasting to be misconceived and vain. When it  is 
undertaken as a reaction from surrounding voluptuousness, and in 
protest against prevailing licence, it  is apt to be unduly severe; but 
normally it is a reasonable part of the soul's preparation for the 
maintenance of self-control in times of strong temptation. The 
Lenten discipline of Christians is shared by not a few to whom its 
religious significance makes no appeal, solely because they recog- 
nize its moral value. 

111. Criticism a n d  Rejec t ion  of Fasting.-Fasting may be 
an irksome discipline, and there are many who, having absolved 
themselves from its practice, find reasons why it  is no longer 
required. 

Thus, it is frequently urged that the strenuous conditions of 
modern life make it  practically impossible, and that the use of 
frequent and light meals renders unnecessary a discipline which 
was, perhaps, of some service when men ate less frequently but 
more immoderately. The plea of difficulty and inutility may be 
reinforced by arguments drawn from quite a different quarter. 
Zoroastrianism taught that "he who fasts commits a sin," for he 
rejects that which is good, in so doing he tortures in himself an- 
other part of the good creation, and he weakens himself for the 
conflict with evil which is his proper work. Protests have also 
been made in the name of true religion by Old Testament 
prophets and early Christian writers, who have resented the abuse 
of fasting as a formal and merely external act, unblushingly 
offered as the accompaniment of an immoral life. "Behold, in 
the day of your fast ye find your own pleasure, and exact all 
your labours. Behold, ye fast for strife and contention, and to 
smite with the fist of wickedness: ye fast not this day so as to 
make your voice to be heard on high." (Isai. lviii. 3 seq.) T o  the 
rebuke of the religious critic may be added the unfavourable 
verdict of some who regard the matter from medical and psycho- 
logical standpoints, doubt as to the wisdom and efficacy of fasting 
as an aid to devotion and self-control being seriously increased 
by the citation of numerous cases in which physical and mental 
evil has resulted from excess. 

In  spite of such criticism the practice of fasting persists, and 
it is likely to continue so long as men are capable of religious 
and moral aspiration. For it  has the authority of very wide- 
spread use from time immemorial; i t  is supported by ecclesiasti- 
cal authority in by far the greater part of Christendom; and, 
above all, it is rooted in some of the strongest emotions incident 
to human nature. There will always be the few who practise 
fasting rigorously, according to the strict interpretation of the 
term; the many will no doubt continue, according to a growing 
fashion, to regard fasting as a term which covers self-denial in 
general, and will impose it upon themselves in a variety of forms, 
including the discipline of some sort of abstinence in respect of 
food and drink at stated times. (0. H.) 
FASTOLF, SIR JOHN (d. 1459), English soldier, in some 

part the prototype of Shakespeare's Falstaff, was the son of a 
Norfolk gentleman, John Fastolf of Caister and is said to have 
been squire to Thomas Mowbray, duke of Sorfolk, before 1398. 
He served with Thomas of Lancaster in Ireland during 1405 and 
1406, and in 1408 made a fortunate marriage with Millicent, 
widow of Sir Stephen Scrope of Castle Combe in Wiltshire. I n  
1413 he was serving in Gascony, and took part in all the subse- 



quent campaigns of Henry V. in France. He must have earned a 
good repute as a soldier, for in 1423 he was made governor of 
Maine and Anjou, and in February 1426 created a knight of the 
Garter. But later in this year he was superseded in his command 
by John Talbot. On Feb. 12, 1429 when in charge of the convoy 
for the English army before Orleans he defeated the French and 
Scots at  the "battle of herrings " On June 18 an English force 
under the command of Fastolf and Talbot was defeated a t  
Patay. According to the French historian Waurin, who was 
present, the disaster was due to Talbot's rashness, and Fastolf 
only fled when resistance was hopeless. Other accounts charge 
him with cowardice, and John of Bedford at first deprived him of 
the Garter, though after inquiry he was honourably reinstated. 
This incident was made unfavourable use of by Shakespeare in 
Henry VI. (pt. i. act. iv. sc. i.). Fastolf continued to serve with 
honour in France, and was trusted both by Bedford and by 
Richard of York. H e  returned home in 1440, when past sixty 
years of age. But the scandal against him continued, and during 
Cade's rebellion in 1451 he was charged with having been the 
cause of the English disasters through minishing the garrisons of 
Normandy. I n  his later days he showed himself a grasping man 
of business. A servant wrote of him:-"cruel and vengible he hath 
been ever, and for the most part without pity and mercy" 
(Paston Letters, i. 389). H e  had large estates in Norfolk and 
Suffolk, and a house a t  Southwark, where he also owned the 
Boar's Head Inn. H e  died at  Caister on Xov. 5, 1459. There is 
some reason to suppose that Fastolf favoured Lollardry, and this 
circumstance with the tradition of his braggart cowardice may 
have suggested the use of his name for the boon companion of 
Prince Hal, when Shakespeare found it expedient to drop that 
of Oldcastle. I n  the first two folios the name of the historical 
character in the first part of Henry VI. is given as "Falstaffe," 
not Fastolf. Other points of resemblance between the historic 
Fastolf and the Falstaff of the dramatist are to be found in their 
service under Thomas Mowbray, and association with a Boar's 
Head Inn. But Falstaff is in no true sense a dramatization of 

( q q . ~ . ) ,  wherever the notions of merit and of guilt (sin) retain 
any sense of actuality. Among Christians, indeed, the Quietists, 
with their uncritical reliance on inspiration, may be regarded as 
having in practice approached more closely to the fatalistic norm 
of behaviour than any of the commonly recognized partisans of 
determinism, Calvinists, Jansenists, etc. 

Primitive Islam taught that everything is ruled by the decree 
of almighty God; but influence from pre-Islamic fatalism in 
Arabia and fatalistic doctrines in Iranian religion (especially Zer- 
vanism) soon changed this tenet into belief in an inexorable fate 
(kismet, nusib), and submission to the will of God became resig- 
nation to fate's decree. (See Helmer Ringgren, Fatalism in 
Persian Epics [Uppsala, 19 j 2 ]  and Studies in  Arabian Fatalism 
[ U ~ ~ s a l a ,  19551 .) 

The common confusion between "fate" and "chance" can be 
removed by linguistic analysis. The proposition "it happened by 
chance" means that there appeared to be no intrinsic necessity 
for a coincidence; and this is obviously different from saying that 
something happened of necessity, by fatal design. Misunder- 
standing arises only when the propositior. is put into the form 
"chance caused it  to happen," which is admissible colloquially 
but is nonsensical if taken literally. The calculation of probability 
( q . ~ . )  is an attempt to introduce an element of fatal order into 
the field of chances. 

FATA MORGANA. A mirage frequently seen in the 
Straits of Messina, consisting of an apparent vertical elongation 
of an object situated on the opposite shore. 

See MIRAGE. 
FATE. The idea of fate as an impersonal force that absolutely 

predetermines all events was, to the ancient world as it  is to the 
modern, a philosophical or theological conception rather than a 
popular notion. For Greece, the nearest approach t o  such a n  
idea was the concept of an "allotment" (moira, moros, aisa),  made 
to an individual either by the gods together or by Zeus alone: it  
was now and then almost identified with Zeus. The individual 
could not escape the portion of misfortune contained in it ,  though, 

the real soldier. according to the Od$ssey, he might increase this through his own 
The facts of Fastolf's early career are to be found chiefly in the folly, as ~ ~ ~ i ~ t h ~ ~  did by deliberate neglect of a divine warn- 

chronicles of Monstrelet and Waurin. For his later life there is much 
material, including a number of his own letters, in the Paston Letters. ing. Patroclus (Iliad xvi, 845) says that his death is due to 
~h~~~ is a full life by W, oldys in the Biographia Britannica (Ist ed., Zeus and .%pollo. but four lines later blames "cruel moira and the 
enlarged by Gough in Kippis's edition). See also Dawson Turner's son of Leto" (Apollo). Again, the Iliad states that i t  was the 
History of Caister Castle, Scrope's History of Castle Combe, J. Gaird- moira of Achilles to die soon after he had killed Hector. But he 
ner's essay On the Historical Element in Shakespeare's Falstaff, ali. 
Studies in English Sidney Lee's article in the Dictionary of had his choice, for he might have preferred to stay quietly a t  home, 
National Biography, and D. W. Duthie, The Case of Sir John Fastolf in that case to enjoy a long but inglorious life. There might 
and other Historical Studies (1907). be a moira for a whole nation, a t  least in post-Homeric belief. - .  

FAT, the name given to certain animal and vegetable products 
which are oily solids a t  ordinary temperatures, and are chemically 
distinguished as being the glyceryl esters of various fatty acids. 
(See OILS. FATS AND WAXES.) Fat is a normal constituent of 
animal tissue, being found even before birth; it occurs especially 
in the intra-muscular, the abdominal, and the subcutaneous con- 
nective tissues. In the vegetable kingdom fats especially occur 
in the seeds and fruits, and sometimes in the roots. Physiological 
subjects concerned with the part played by fats in living animals 
are treated in the articles, CONNECTIVE AND SUPPORTING TISSUES; 
NUTRITION ; OBESITY; METABOLIC DISEASES. 

FATALISM, the attitude of mind which accepts whatever 
happens as having been bound or decreed to happen. Such ac- 
ceptance may be taken to imply belief in a binding or decreeing 
agent; and the development of this implication in ancient Greek 
and Roman mythology, with its personified Moirai, Fata or Parcae, 
is discussed in the article FATE. Here, however, we are concerned 
with fatalism in its relation to later modes of thought. 

We may speak loosely of fatalism as synonymous with deter- 
minism; but it is useful to make a distinction. Whereas deter- 
minism (q.v.) can be represented as compatible with moral re- 
sponsibility, fatalism properly understood ~vould reduce practical 
ethics to nothing but the advice that we should resign ourselves 
indifferently to the course of events. Strict fatalism, therefore, is 
not to be sought in the major Christian controversies arising from 
differences between Augustinian and Pelagian, semi-Pelagian or 
Molinist doctrine on free will, on grace and on predestination 

Persia, according to Aeschylus, was apparentiy to conquer in Asia 
but to meet misfortune overseas-a doom foolishly precipitated 
by Xerxes. On occasion the "allotment" was personified. I n  
Homer. a man must undergo "such things as Moira (Aisa) span 
upon the thread of his birth," in which connection he sometimes 
mentions the Clothes (Spinners). Often the plural form moirai 
is found. The Moirai were conceived as very old women (though 
ar t  does not represent them so). From the time of Hesiod on- 
ward they were even given individual names-Clotho (Spinner), 
Lachesis (Allotter) and Atropos (Inflexible). Some fanciful per- 
sons, much later, assigned different tasks to the three; the holding 
of the distaff to Clotho, the spinning to Lachesis and the cutting 
of the thread to Atropos (see H. J. Rose. Handbook of Greek 
lMythology, p. 24 and references). But fundamentally the  Moirai 
belonged to folk belief; their primary function was to  assist a t  a 
birth and then and there to determine the career of the child, as 
the Moires still do in modern Greece. 

The Romans identified their obscure native deities the Parcae 
with the hloirai, and, evidently under the influence of Greek myth, 
pluralized their fatum, the "spoken" decree of the gods. Tertullian 
mentions Fata scribunda, Fates who write-presumably, the 
child's destiny. The phraseology is archaic. and the idea of writ- 
ing seems to be Etruscan, not native Latin. The identification 
of the Parcae with the Moirai rested on a very doubtful etymology 
deriving Parcae from pars. This use of fa te  had an interesting 
development. When the neuter gender became extinct in  spoken 
Latin. ~ t s  plural came to be thought of as a feminine singular; hence 



FATEHPUR-FATHERS OF THE CHURCH 
Italian fa ta ,  French fe'e. The Fates had become a fairy. See also the Roman church the pope is the Holy Father, while "father" is 
AKAKKE ; F~TALISM ; NORNS. (H. J. R ) applied to  a "regular," a member of one of the religious orders, 

FATEHPUR, a municipality, with tehsil, and a district in the and so to a confessor, whether regular or secular, and to any 
Allahabad division of Uttar Pradesh, India. The town is 73 mi. Roman priest. I t  is also used sometimes of sub-members of a 
S . W  of Allahabad by road and rail. Pop. (1951): town 24,301; religious society or fraternity in the English church. Of trans- 
tehsil (642 sq mi ) 358,151. ferred uses, other than religious, mention may be made of the a p  

FATEHPUR DISTRICT has an area of 1,625 sq.mi. I t  is in the ex- plication of the word Father to the first founders of a n  institu- 
treme southeastern corner of the Doab or tract of country be- tion, a constitution, an epoch, and so on; thus the earliest, 
tneen the Ganges and the Jumna, ahich respectively mark its settlers a t  Plymouth, Mass., are called Pilgrim Fathers, the ear- 
northern and southern boundaries. The central part is almost liest settlers in other portions of New England, Puritan Fathers, 
perfectly level and consists of highly cultivated land interspersed and the framers of the United States constitution are the Fathers 
with tracts impregnated with saltpetre (mar)  A ridge of higher of the Constitution. I n  ancient Rome the members of the senate 
land, forming the watershed of the district, runs along it a t  an aver- are the Patres conscripti, the "conscript fathers." The senior 
age distance of about 5 mi. from the Ganges. The country near member of a society is often called the father. Thus the member 
the banks of the two rivers is cut up into ravines and nullahs run- of the British house of commons or of the U.S. house of repre- 
ning in all directions, and is almost entirely uncultivable. Be- sentatives, who has sat for the longest period uninterruptedly, is 
sides the Ganges and Jumna the only rivers of importance are the the father of the house. 
Pandu, a tributary of the Ganges, and the Arind and Nun, both See FATHERS OF THE CHURCH. 
falling into the Jumna. FATHERS OF THE CHURCH. The "fathers of the 

The area comprising this district was conquered in 1194 by the Church" are the great bishops and other eminent Christian 
Pathans; but after a desperate resistance, it was wrested from teachers of the earlier centuries, who were conspicuous for sound- 
them by the Moguls. In  I 736 it was overrun by the Marathas, ness of judgment and sanctity of life, and whose writings remained 
who retained possession of it until, in I 7 50, they were ousted by as a court of appeal for their successors, especially in reference to 
the Pathans of Fatehpur. In 1753 it was conquered by the namab controverted points of faith or practice. A list of fathers drawn 
of Oudh. In 1765, by a treaty between the East India company up on this principle will begin with the Christian writers of the 
and the nawab, it Txas made over to the Delhi emperor. mho re- 1st century whose writings are not included in the New Testa- 
tained it till 1774% when it was again restored to the nawab wazir's ment: where it  ought to  end is a more difficult point to  determine. 
dominions. Finally in 1801, the nawab, by treaty, reconveyed it Perhaps the balance of opinion is in favour of regarding Gregory 
to the company in commutation of the amount which he had the Great (d. 604) as the last of the Latin fathers, and John of 
stipulated to pay in return for the defense of his country. In Damascus (d. c. 760) as the last of the fathers of the Greek 
1951 the population was 908,985. Trade is mainly agricultural, Church. A more liberal estimate might include John Scotus 
but Fatehpur is noted for ornamental whips, and Jafarganj for Erigena or even Anselm or Bernard of Clairvaux in the West and 
artistic curtains. Photius in the East. The abbi: llligne carried his Latin patrology 

FATEHPUR-SIKRI, a town in Agra district, Uttar Pradesh. down to the time of Innocent 111. (d. 1216), and his Greek 
India, 26 mi. S.W. of Agra. Pop. (1951) 8.959. The n~odern patrology to the fall of Constantinople (1453); but, while this 
town lies beside one of Akbar's capitals, a site chosen as auspicious large extension of the field is much to the advantage of his readers, 
as the result of the birth of three sons to the emperor, one of it undoubtedly stretches the meaning of patrologia far  beyond its 
whom, Salim, became the emperor Jahangir. These events fol- natural limits. For ordinary purposes it  is best to  make the 
lowed upon Akbar's visit to the hermit Salim Chishti (d. 1572) at patristic period conterminous with the life of the ancient Catholic 
Sikri. Thereupon, he personally directed the building of a mosque Church. In  the West the Church enters the mediaeval stage of its 
and a tomb for the hermit, and gradually surrounded it with a history with the death of Gregory, while in the East even John 
magnificent series of private and public buildings from I572 on- of Damascus is rather a compiler of patristic teaching than a true 
ward. The whole is enclosed in a battlemented wall of red sand- "father." 
stone with nine gateways. Sikri was Akbar's favourite residence, A further question arises. Are all the Christian writers of a 
but after I 588 he ceased to use it as a capital and it became de- given period to be included among the "fathers," or those only 
serted. Although it is a Moslem foundation the buildings show who wrote on religious subjects, and of whose orthodoxy there 
strong Hindu influences. These may be seen in the palace of Jodh is no doubt? Migne, following the example of the editors of 
Bai, Akbar's wife, with its blue enamel roof, and in the H a m -  bibliothecae patrum who preceded him, swept into his great 
khana, whose decorative elements derive from western Indian collection all the Christian writings which fell within his period; 
architecture. Even the tomb of Salim Chishti, of white marble but he is careful to state upon his title-page that his patrologies 
inlaid with mother of pearl. its windows magnificent with marble include the "ecclesiastical writers" as well as the "fathers" and 
tracery, has brackets to support the cornice whose elaborate style "doctors" of the Church; and an "ecclesiastical writer" is not 
shows clear Hindu influence. Other notable buildings are the necessarily orthodox. I t  is clear that in the circumstances the 
houses of Miriam and Birbal, the latter with exuberantly carved terms "father," "patristic," "patrology" must be used with much 
decorations and an unusual roof, and the Diwan-i-Khas (private elasticity, since it is now too late to  substitute for them any more 
audience hall), with a single central pillar of carved red sand- comprehensive terms. 
stone whose capital bears the ends of four diagonally radiating By the "fathers," then, we understand the whole of extant 
galleries, the whole forming an audience platform for  the em- Christian literature from the time of the apostles to  the rise of 
peror and his ministers. The Jamma Musjid (great mosque), scholasticism or the beginning of the middle ages. However we 
symmetrical in plan. has a fine faqade, but its great glory is the may interpret the lower limit of this period, the literature which 
southern gateway, the Buland Darawaza (victory portal), which it embraces is immense. Some method of subdivision is necessary, 
has been described as the most perfect architectural achievement and the simplest and most obvious is that which breaks the whole 
in India. The sandstone used, now weathered to a glorious rose into two great parts, the ante-Nicene and the post-Nicene. This is 
colour, was soft when quarried, and thus particularly sensitive to not an arbitrary cleavage; the Council of Nicaea (A.D. 325) is the 
the delicate work of skilful carvers; and the whole has preserved watershed which actually separates two great tracts of Christian 
the artistic conception of a great emperor. (A. H. CE.) literature. The ante-Nicene age yields priceless records of the 

FATHER, the begetter of a child, the male parent. The word early struggles of Christianity; from it we have received specimens 
is used of male ancestors more remote than the actual male parent, of the early apologetic and the early polemic of the Church, the 
and of ancestors in general, and is the orthodox term f o r  the First first essays of Christian philosophy, Christian correspondence, 
Person of the Trinity. One who stands as a spiritual parent to Christian biblical interpretation: we owe to it  the works of Justin, 
another is his "father," e.g., godfather, and bishops or archbishops Irenaeus, the Alexandrian Clement, Origen, Tertullian, Cyprian. 
are given the title Right or Most Reverend Father in God. In  In these products of the 2nd and 3rd centuries there is much which 



FATHOM 
in its own way was not surpassed by any of the later patristic 
writings. Yet the post-Nicene literature, considered as literature, 
reaches a far higher level. Both in East and West, the 4th and 
5th centuries form the golden age of dogmatic theology, of homi- 
letic preaching, of exposition, of letter-writing, of Church history, 
of religious poetry. Two causes may be assigned for this fact. 
The conversion of the empire gave the members of the Church 
leisure and opportunities for the cultivation of literary taste, and 
gradually drew the educated classes within the pale of the Chris- 
tian society. Moreover, the great Christological controversies of 
the age tended to encourage in Christian writers and preachers an 
intellectual acuteness and an accuracy of thought and expression 
of which the earlier centuries had not felt the need. 

The ante-Nicene period of patristic literature opens with the 
"apostolic fathers," i.e. the Church writers who flourished toward 
the end of the apostolic age and during the half century that fol- 
lowed it ,  including Clement of Rome, Ignatius of Antioch, Poly- 
carp of Smyrna and the author known as "Barnabas." (The term 
patres apostolici is due to the patristic scholars of the 17th cen- 
tury. See Lightfoot, St .  Clement of Rome ,  i. p. 3 ;  "sub-apostolic" 
is perhaps a more accurate designation.) Their writings, like 
those of the apostles, are epistolary; but editions of the 
apostolic fathers now usually admit also the early Church 
order known as  the Didache, the allegory entitled the Skep- 
herd of Hermes,  and a short anonymous apology addressed to one 
Diognetus. A second group, known as the "Greek Apologists," 
embraces Aristides, Justin, Tatian, Athenagoras and Theophilus; 
and a third consists of the early polemical writers, Irenaeus and 
Hippolytus. Kext come the great Alexandrians, Clement, Origen, 
Dionysius; the Carthaginians, Tertullian and Cyprian; the 
Romans, Minucius Felix and Novatian; the last four laid the 
foundations of a Latin Christian literature. Even the stormy 
days of the last persecution yielded some considerable writers, 
such as Methodius in the East and Lactantius in the West. This 
list is far  from complete; the principal collections of the ante- 
Nicene fathers include not a few minor and anonymous writers, 
and the fragments of many others whose works as a whde have 
perished. 

In  the post-Nicene period the literary output of the Church 
was greater. Only the more representative names can be men- 
tioned here. From Alexandria we get Athanasius, Didymus and 
Cyril; from Cyrene, Synesius; from Antioch, Theodore of Mop- 
suestia, John Chrysostom and Theodoret; from Palestine, Euse- 
bius of Caesarea and Cyril of Jerusalem; from Cappadocia, Basil, 
Gregory of Nyssa and Gregory of Kazianzus. The Latin R e s t  
was scarcely less productive; it is enough to mention Hilary of 
Poitiers, Ambrose of Rlilan, Augustine of Hippo, Leo of Rome, 
Jerome, Rufinus and a father lately restored to his place in 
patristic literature, Niceta of Remesiana. Gaul alone has a goodly 
list of Christian authors to show: John Cassian, Vincent of 
Lerins, Hilary of Arles, Prosper of Aquitaine, Salvian of Mar- 
seilles. Sidonius Apollinaris of Auvergne, Caesarius of Arles, 
Gregory of Tours. 

The period ends in the Xes t  with two great Italian names, 
Cassiodorus and Pope Gregory I, after Leo the greatest of papal 
theologians. 

The reader to whom the study is new will gain some idea of the 
bulk of the extant patristic literature, if we add that in Migne's 
collection ninety-six large volumes are occupied with the Greek 
fathers from Clement of Rome to John of Damascus, and seventy- 
six with the Latin fathers from Tertullian to Gregory the Great. 
The Greek patrology contains, however, besides the text, a Latin 
translation, and in both patrologies there is much editorial matter. 

For a discussion of the more important fathers the student is 
referred to  the articles which deal with them separately. In this 
place it is enough to consider the general influence of the patristic 
writings upon Christian doctrine and biblical interpretation. Can 
any authority be claimed for their teaching or their exegesis, other 
than that which belongs to the best writers of every age? The 
decree of the council of Trent (u t  nenzo . . . contra unanimum 
consensum patrum ipsam scrifituram sacram in terpetar i  audeat) 
is studiously moderate, and yet it seems to rule that under certain 

circumstances it is not permitted to  the Church of later times 
to  carry the science of bibl i~al  interpretation beyond the point 
which it  had reached a t  the end of the patristic period. Roman 
Catholic writers, however, have explained the prohibition t o  
apply to matters of faith only, and in that case the Tridentine 
decree is little else than another form of the Vincentian "canon," 
curandum est ut  i d  teneamus quod ubique,  quod semper ,  quod a b  
omnibus  creditum est. The fathers of the first six or seven 
centuries, so far as they agree, may be fairly taken t o  represent 
the main stream of Christian tradition and belief during the 
period when the apostolic teaching took shape in the great creeds 
and dogmatic decisions of Christendom. The English reformers 
realized this fact;  and notwithstanding their insistence on the 
unique authority of the canon of Scripture, their appeal to  the  
fathers as  representatives of the teaching of the undivided Church 
was as wholehearted as that of the Tridentine divines. Thus the  
English canon of 1571 directs preachers "to take heed that  they 
do not teach anything in their sermons as though they would 
have it completely held and believed by the people, save what is 
agreeable to the doctrine of the Old and New Testaments, and 
what the Catholic Fathers and ancient Bishops have gathered from 
that doctrine." 

The patristic writings are no longer used as a n  armoury from 
which opposite sides may draw effective weapons, offensive or 
defensive; nor on the other hand are they cast aside as the rub- 
bish of an ignorant and superstitious age. All patristic students 
now recognize the great inequality of these authors, and admit 
that they are not free from the faults of their times; i t  is not 
denied that much of their exegesis is untenable, or that their logic 
is often feeble and their rhetoric offensive to modern taste. But 
against these disadvantages may be set the unique services which 
the fathers still render to Christian scholars. Their works com- 
prise the whole literature of the Church during the decisive cen- 
turies which followed the apostolic age. They are important wit- 
nesses to the text of the Xew Testament, to the history of the 
canon, and to the history of interpretation. It is to  their pages 
that we owe nearly all that we know of the life of ancient Chris- 
tianity. We see in them the thought of the ancient Church taking 
shape in the minds of her bishops and doctors; and in many cases 
they express the results of the great doctrinal controversies of 
their age in language which leaves little to  be desired. 

B ~ ~ ~ l o ~ ~ ~ ~ ~ ~ . - E n c y c b $ a e d i a  of Religion and Ethics (with Index 
vol.), Smith and Wace's Dictionary o j  Christian Biography, Herzog- 
Hauck's Realencyklopadie, Bardenhewer's Patrologie and Geschichte 
der altkirclzlichen Litteratur, Harnack's Geschichte der altchristliclzen 
Litteratur bei Eusebius and Ehrard's Die altchristliche Litteratur und 
ihre Erjorsclzung. The contents of Migne's patrologies are given in 
the Catalogue ge'ne'ral des livres de l'abbd Migne, and a list of the 
mriters in the Greek Patrologia has been compiled by Dr. J. B. Pezrson 
(Cambridge, 1882). Migne's texts are not always satisfactory, but since 
the completion of his great undertaking two important collections have 
been begun on critical lines-the Vienna edition of the Latin Church 
writers, Corpus scriptorum ecclesiasticoru~n Latinorurn, and the Berlin 
edition of the Greek writers of the ante-Nicene period, Griechischen 
christliclzen Schriftstellern der ersten drei Jahrhunderte. 

For English readers there are three series of translations from the 
fathers, which cover much of the ground; the Oxford Library of the 
Fathers, the Ante-Nicene Christian Library and the Select Library o f  
Nicene and Post-Nicene Fathers. Satisfactory lexicons of patristic 
Greek and Latin are still a desideratum: but assistance may be ob- 
tained in the study of the Greek fathers from Suicer's Thesaurus, the 
Lexicon o j  Byzan t in~  Greek by E.  A. Sophocles, and the Lexicon 
Gpaecurn suppletorium et dialecticurn of Van Herwerden; while the 
new great Latin Lexicon, published by the Berlin Academy, is calcu- 
lated to meet the needs of students of Latin patristic literature. For 
a fuller list of books useful to the reader of the Greek and Latin 
fathers see H. B. Swete's Patristic Study (2nd ed. 1900) ; Edgar J. 
Goodspeed, A History o f  Early Christian Literature (1941) ; Fulbert 
Cayre, Manual of Pat rology (1936) .  
FATHOM, a measure of length, being the distance from the 

tip of one middle finger to  the tip of the other, when the arms are 
stretched out to their widest extent (a'word common, in various 
forms, to  Scandinavian arid Teutonic languages; cf. Danish favn, 
Dutch vaam and Ger. Faden, and meaning "the arms extended"; 
the ultimate origin is a root pet, seen in the Gr. r~ravvbvac ,  t o  
spread). This length has been standardized to a measure of 6 it., 
and as such is used mainly in soundings as a unit for measuring 



FATIGUE 
the depth of the sea. 

Fathom is also used in the measurement of timber, when it is 
equivalent to 6 sq.ft.; similarly, in mining, a fathom is a portion 
of ground running the whole thickness of the vein of ore, and is 
6 ft .  in breadth and thickness. 

The verb "to fathom," i.e., to sound or measure with a fathom 
line, is used figuratively, meaning to go into a subject deeply, to 
penetrate, or to explore thoroughly. 

FATIGUE, a condition of impairment, resulting from pro- 
longed mental or physical activity or both, usually removable 
by rest. The term is used ambiguously, sometimes referring to 
the organic state of exhaustion or lowered energy following work; 
sometimes to the feelings of tiredness or boredom experienced a t  
such times; and often to the decline in efficiency of performance 
during a continuous work session. S. H. Bartley used the term 
fatigue for the lowered feelings and the term impairment for the 
organic tissue changes. 

Research in pilot fatigue and in combat and operational fatigue 
in World War I1 and the Korean war led to a broader use of the 
term to describe the effects of factors other than work, such as 
sleep loss, fear and emotional strain, cold and high altitude, or 
sheer ennui from immobility and endless waiting with nothing to 
occupy the mind. I n  industry, it  is realized that fatigue symptoms 
can result from a wide range of factors, such as low morale, frus- 
trated drives, poor working environment or unsatisfactory socio- 
economic status. 

Through all these meanings of fatigue there runs a common 
thread, but research fails to show any close correspondence be- 
tween changes in organic state, subjective feelings and perform- 
ance level. Thus a worker may suffer considerable deterioration 
in his feelings even though his output remains high. Attempts to 
find a n  organic decrement to parallel closely the decrement in the 
output of workers have been successful only in grossly muscular 
types of performance. Hence, fatigue must be considered a com- 
plex, mutually independent group of deteriorative changes that 
are ordinarily reversible (i.e., overcome by adequate rest and 
change of activity) but that in extreme cases can cause irreversible 
organic damage or severe mental disturbance. 

Measurement  of Fatigue.-Because of its complex nature, 
fatigue must be measured from three different angles: the sub- 
jective, the physiological and the objective. 

Subjective.-The first of these is difficult to do accurately, even 
though it  is by far the most significant for the worker himself, 
because it  is concerned with his own feelings of discomfort, satia- 
tion, pain and weariness. To  measure these qualitative changes, 
the worker rates himself, a t  stated intervals during the work ses- 
sion, on a feeling-tone scale, indicating the degree of his tiredness 
a t  that  moment. These ratings are plotted on a graph to show the 
course of development of subjective fatigue. Investigators agree 
in finding a much more rapid decline in feelings than in output of 
work; but in the long run those persons who show the greatest 
deterioration in feelings also show the largest drop in efficiency. 

Physiological.-On the physiological side, fatigue is measured 
by  changes in the energy exchange rate of the body, called the 
metabolic rate. This can be done by  recording pulse, blood pres- 
sure, temperature and breathing; or by analyzing the products of 
metabolism, such as the amount of carbon dioxide expired from 
the lungs in relation to the oxygen intake, or the quantity carried 
off through the blood stream of such waste products as lactic acid, 
phosphorus, cholesterol, creatinine, or glandular secretions such 
as the 17-ketosteroids from the adrenal cortex. These methods 
yield reliable results when gross muscular work is involved, but 
the changes accompanying predominantly mental or sedentary 
work are small and difficult to measure reliably. This type of 
work yields increases in metabolic rate up to 28%, but part of 
this must be attributed to the muscular and emotional components 
of the task. All mental work is accompanied by tensions in the 
small muscles in and about the head and neck, and even in the 
larger skeletal muscles of posture. Much of it also involves emo- 
tional strain, with resulting use of extra energy by the glands and 
smooth muscles controlled by the autonomic nervous system. 
Muscle tensions are measured by recording electrical action cur- 

rents directly from the muscles. 
Emotional tension is reflected in a changed resistance of the 

skin to a weak electric current passed through it and can be re- 
corded with a galvanometer. 

Objective.-Fatigue is measured from the objective or func- 
tional side in one of two ways: either by analyzing the worker's 
performance to determine the output in successive periods of a 
continuous work session, or by testing his efficiency periodically 
in some brief activity other than the set task. After 1950 re- 
searchers used the critical flicker fusion rate rather widely for 
this purpose. This is the speed a t  which a disk consisting of alter- 
nate black and white sectors must be rotated to be seen as a uni- 
form gray surface by the observer. Fatigue lowers this rate. 
When it is desired to study muscular fatigue in a limited part of 
the body, an ergograph is used, such as the finger ergograph in- 
vented by Angelo Mosso (1890). This permits the subject to 
pull his finger repeatedly against a knqwn weight, recording the 
extent of each pull until exhaustion is reached. The resulting 
record, called an ergogram, typically shows a short period of maxi- 
mum output, followed by a slow decline, which is accelerated to- 
ward the end. The breakdown occurs in a very few minutes, 
depending on the weight pulled. More complex tasks, using the 
whole body, show a less rapid decrement and may even undergo 
an improvement for a time, called warming up. 

Mental tasks show a similar declining output curve, but rarely 
does complete exhaustion occur; frequently an equilibrium is 
reached, at which level work can go on indefinitely. Mental work- 
ers actually obtain short involuntary rests a t  frequent intervals, 
called blocks, of which they themselves may not be aware. This 
may indicate the operation of an automatic protective mechanism 
of the nervous system. I t  is not the difficulty of the mental task 
in the usual sense that determines the severity of the fatigue dec- 
rement, but rather its sameness, continuity and uninteresting- 
ness. Some psychologists prefer to distinguish this type of dec- 
rement from genuine fatigue, calling it satiation or boredom. They 
point out that it is not a real capacity change, merely a weakening 
of motive. 

F a t i g u e  i n  Industry.-Although occasional studies of fatigue 
in industrial workers were made as early as 1893, it  was not 
until World War I, when industry was called upon to meet ex- 
cessive production demands, that systematic research was begun. 
Typical of the agencies set up for this purpose is the Industrial 
Fatigue Research board of Great Britain. Studies of a wide 
variety of determinants of efficiency have been made. Although 
increased production is a major objective in such research, the 
health and welfare of the worker have not been ignored as ends in 
themselves. Attention has been directed to ways of alleviating 
fatigue and improving morale. 

Studies fall into two general categories, those concerned with 
causal factors in the work itself, and those having to do with the 
worker's environment, both physical and social, a t  work and 
outside. 

Length of Work Day and Rest Pauses.-When attempts have 
been made to add extra hours to the work day or work week, as 
was tried in England as a war emergency step, with schedules up 
to 60 hours per week, the long-run effects were detrimental; a 
return to previous schedules was soon made. Apparently a work 
day of 8 hours and a work week of 4-44 hours are optimal. Next 
in importance to length of day are the frequency and length of 
rest pauses. If pauses are short, they must be more frequent, espe- 
cially in heavy work. As to the manner in which the rest is spent, 
it depends on the task. With physical tasks, the rest time is best 
spent in complete relaxation. With light tasks or mental work, 
however, there is some profit from change of posture, light enter- 
tainment, conversation or a "coffee break." 

Too long a break may make resumption of work harder, be- 
cause it necessitates warming up to the task again. Often the 
recuperative effect of a change of task is nearly as beneficial as 
a rest. 

Methods of Working.-Sometimes the nature of the task is less 
important than the manner in which it is performed. Time and 
motion study, begun by F. W. Taylor, has revealed many ways of 
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reducing energy expenditure through analysis of the manner in 
which tasks are performed. 

Industrial physiology, by concentrating attention on the physio- 
logical cost, has contributed much to the reduction of fatigue while 
maintaining output a t  a maximum. An important problem in all 
repetitive \vork is that of monotony and its dulling effect on at- 
tention. With the rapid growth of automation after 19j0, new 
problems in fatigue of this type arose. Workers who formerly 
performed active manipulations came to act as mere observers or 
checkers, and the problem of maintaining alertness at  a maximum 
became acute. In  this type of work boredom sets in, sensory 
acuity is reduced and attention wanders, with serious conse- 
quences to efficiency. 

U70rk Environment.-Chief among the factors in the work 
setting causing accelerated onset of fatigue are inadequate light- 
ing, too weak or improperly diffused to avoid glare or eliminate 
shadows; excessive amounts of noise, creating nervous tension; 
and poor atmospheric conditions. The latter includes such special 
factors as temperature. humidity, ventilation and air circulation. 
Workers can endure reasonably high temperatures if humidity is 
lo~v, and even the discomfort from excessive humidity combined 
with heat can be lessened if the air is in rapid circulation. Stale 
air is depressing, but becomes less so when adequately circulated. 
k5'hen temperatures rise to above IOO" F., however, with humidity 
constant, fatigue onset occurs twice as fast as in temperatures 
between 40" and So0. Excessive heat produces rapid pulse, inade- 
quate blood circulation, cramps, heat stroke and exhaustion. Some 
relief is gained by increasing chloride intake. In  certain industries 
the atmosphere is contaminated by fumes or toxic dust; this adds 
to worker fatigue by undermining physical health, thereby increas- 
ing accident rates. 

Gpneral Environment.-Industrial psychologists have found that 
fatigue and boredom of workers are importantly related to social 
factors, such as the amount of recognition received from manage- 
ment. irritations from supervisors or fellow workers, and financial 
or other personal worries not having a direct relation to the job. 
One of the studies frequently quoted in support of this is that of 
Roethlisberger and Dickson, performed at  the Hawthorne plant 
of Western Electric company. This study, which was planned to 
determine the effects on output of periodic rest periods during the 
work day. demonstrated instead the stimulating effect on workers 
of being given special recognition by management. The workers 
chosen for the study were placed in a special room and given 
special attention with reference to lunches and other details, in 
order to maintain controlled conditions. As a result, their pro- 
duction improved, regardless of vhether they were given rest 
periods or not. L. Hornstra (19 j j )  considers fatigue a psychoso- 
matic expression of partial frustration. I t  is lessened to the de- 
gree that work is satisfying and congenial, and even when the 
task itself is disagreeable the situation as a whole may be satisfy- 
ing provided needs are being met through performance of the 
task. 

See also PSYCIXOLOGY: APPLIED. 
BIBLIOGRAPHY.-A. G. Bills, Psychology o f  Eficiency (1943) ; S .  H. 

Bartley and E. Chute, Fatigue and Inzpaiitizent i n  M a n  (1947) ; T .  A. 
Ryan, Work and E f f o r t  (1947); R. L. Solomon, "The Influence of 
Work on Behavior," Psychol. Bull.  4 j : I  (1948); W. L. Floyd and 
A. T. Welford, Syinposiutiz on Fatigue (1953). (A. G. Bs.) 

FATIGUE O F  METALS is the progressive change of struc- 
ture and mechanical properties of metals produced by frequently 
repeated or fluctuating loading. Specifically: the term is applied to 
the progressive deterioration of the cohesion of metals as a result 
of which fracture is produced by the repetition of stress cycles of 
maximum intensity appreciably lower than the stress intensity 
that would cause fracture upon a single application. 

The majority of mechanical failures of structural and machine 
parts occurring in operation can be attributed to fatigue. A num- 
ber of fatal accidents to airplanes were found to be the result of 
fatigue, mainly of wing spars; the accidents in 1954 involving two 
of the early Comet jet airliners were attributed to fatigue failures 
in the pressure cabin. Thus in the design of aircraft. particularly 
long-range transport planes with expected service lives exceeding 
30.000 flying hours. structural fatigue has emerged as a major de- 

sign problem. 
The physical appearance of a fatigue fracture is significantly 

different from that of a fracture produced by a single load appli- 
cation. Moreover, fatigue fractures occur suddenly, without no- 
ticeable permanent deformation, and thus dpparently without 
preliminary marning, unless the surface of the repeatedly stressed 
part is kept under careful observation for incipient and growing 
cracks. 

The characteristic appearance of the fracture surfaces indicates 
the progressive nature of the transcrystalline fatigue-failure 
mechanism: a smooth zone of brittle separation, showing clam- 
shell markings (traces of the fatigue crack at  various stages of 
growth) starts from one or several local faults, usually located a t  
the surface, and spreads gradually inward until the remaining cross 
section fails, producing a separation surface of coarse crystalline 
appearance. The smooth portion of the separation surface is 
frequently discoloured by oxidation. particularly when the fatigue 
cracks take years to grow to critical size. 

Histor ical  Survey.-Fatigue fractures were observed and re- 
ported as soon as metals were used under conditions of repeated 
or fluctuating stress. The first published report (Germany. 183 7) 
referred to fractures observed in steel cables used in mine hoists. 
I n  1842 the problem emerged in England in connection with fail- 
ures in locomotive axles, and TTas discussed in 1849 and 1850 in a 
series of meetings of the Institution of Mechanical Engineers. I n  
1849 the so-called Iron Commission, appointed "to inquire into 
the application of iron to railway structures," published its re- 
port containing an investigation (by H. James and D. Galton) into 
the behaviour of cast-iron bars subjected to pulsating bending 
strains; in this investigation the concept of an endurance or fatigue 
limit 1vas first established; below this limit fatigue does not exist. 

Between 18j8 and 1870 the results of an extensive series of 
classical experiments on iron and steel subjected to repeated axial, 
torsional and bending stresses were published by A. Woehler, 
a German engineer. 

The term fatigue was introduced into the engineering litera- 
ture in 1854 in a paper by F. Braithwaite in the Proceedings of the 
Institution of Civil Engineers, following a suggestion of Joshua 
Field, fellow of the Royal society, then president of the institu- 
tion. The term is used with respect to repeated stressing due to 
mechanical forces (mechanical fatigue), to repeated transient tem- 
perature forces caused by temperature cycling in machine parts 
operating at  elevated temperatures (thermal fatigue) as well as to 
noise from jets or other sources (acoustic fatigue). 

The volume of fatigue research has increased considerably since 
1870: first in connection with the development of locomotives and 
rolling stock of increasing weight, leading to increasingly severe 
fatigue effects in rails and bridges; later in connection with the 
development of heavy machinery (marine engines, turbines), as 
well as with the use of high-strength steel in automobile construc- 
tion; and, finally, in connection xi th the use of lightmeight alloys 
in the construction of airplanes. as well as the use of high-tempera- 
ture alloys for heat exchanger and other machine parts subject to 
elevated temperatures. including nuclear reactor parts. most of 
which are subject to thermal fatigue. 

The application of the metallurgical microscope in the study of 
the structural changes in metals produced by repeated stresses 
initiated a new phase of research. The classical svork. between 
World Wars I and 11. on microstructural changes under repeated 
stresses by H.  J. Gough, provided the first basic knowledge con- 
cerning the micromechanism of fatigue. and laid the foundation 
for subsequent research work aided by improved microscopic tech- 
niques and the development of the electron microscope. 

Many of the important but very complex engineering problems. 
such as the effect of the dimensions of the stressed parts, the ac- 
cumulation of damage under variable stress amplitudes, the effect 
of combinations of various types of stress, the effect of residual 
stress fields, etc.. are still largely unsolved, with the result that 
engineering design for fatigue relies heavily on empirical safety 
factors and large-scale prototype testing 

Micromechanism of Fatigue.- Tno stages can be distin- 
guished in the progress of fatigue: ( I )  that of initiation of dam- 
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age, ending in the formation of submicroscopic cracks; and ( 2 )  

that of g ro~r th  of microscopic and macroscopic cracks. Such dis- 
tinction attempts to delimit the stage of propagation of an opti- 
cally resolvable crack from the stage preceding its visual 
identification. The latter is closely related to  the heterogeneous 
plastic glide under repeated stressing which differs significantly 
from that produced by a single stress application. 

The effect on the crystal structure of rapid cyclic stressing is a 
sharp concentration of glide processes in widely and fairly regu- 
larly spaced glide bands ("striations") observable on the polished 
metal surface, which tend to grow steadily in width and in in- 
tensity. I t  is within the most pronounced striations that fatigue 
cracks are initiated at  an early stage of repeated stressing, and 
along which they subsequently propagate. The concentration of 
slip into striations may be due to the development, with increasing 
number of applied stress cycles, of localized elevated tempera- 
tures. 

That localized thermal softening has a significant effect in the 
initiation of fatigue cracks is suggested by the observation within 
the striations of heat stains in certain metals and of recrystalliza- 
tion, polygonization, diffusion and precipitation in other metals 
and alloys. (See also ALLOYS.) 

Sur face  Effects.-Corrosion and Fretting Fatigue.-The initi- 
ation of fatigue d'amage a t  or near surfaces of cyclically stressed 
parts is the cause of the pronounced surface sensitivity of fatigue 
performance. Any effect that impedes the slip or blocks it be- 
fore it reaches the surface impedes or delays the process of crack 
initiation and thus increases the fatigue life. The creation of very 
thin surface layers subject to high-intensity compressive residual 
stresses resulting from the elastic restraint on enforced volume 
expansion of this layer imposed by the unstrained core is particu- 
larly effective. 

The volume expansion may be produced by forcing foreign parti- 
cles into the atomic lattice near the surface (carburizing, nitriding, 
cyaniding), or by cold-working the surface layer (shot-peening, 
cold-rolling). Similarly, changes produced in the surface by me- 
chanical polishing and grinding are highly effective in increasing 
the fatigue life. (See SURFACE HARDENING; IRON AND STEEL IN- 
DUSTRY: Theory of Hardening and Tempering.) 

Surface effects are particularly significant when the stress gradi- 
ents are steep, with the maximum stress intensity at  the surface 
coinciding with the residual compression (bending, torsion, roots 
of notches). 

Fatigue life is reduced by any mechanical effect that induces 
premature localized slip in the surface, such as tool marks and 
other accidental defects, as well as drill holes and grooves. I t  
is also sharply reduced by surface damage resulting from the effects 
of a corrosive medium, particularly when the corrosive action is 
simultaneous with the repeated stressing (corrosion fatigue); in 
general the corrosive effect of fluids on metal surfaces is amplified 
by  fatigue stressing. Most wetting fluids, without necessarily be- 
ing chemically corrosive (for instance distilled water), reduce the 
fatigue life of many metals in comparison with their fatigue life 
in air;  however, surface damage by chemical corrosion (for in- 
stance in sea water) accelerates this effect considerably. Even 
air is corrosive with respect to fatigue: tests in vacuum suggest a 
slight increase of fatigue life with decreasing pressure. 

Surface damage inducing fatigue cracking is also caused by rela- 
tive motion of the cyclically stressed surface with reference to 
other metal surfaces in rubbing contact with it. The rapidly de- 
veloping friction heat and surface oxidation produces "fretting 
fatigue" which is characteristic of fatigue failures in bearings, grips 
and particularly riveted or bolted connections of cyclically stressed 
structures. 

S ta t i s t i ca l  Aspects.-The number N of stress cycles of ampli- 
tude S that is sustained prior to fracture (fatigue life) increases 
as the amplitude decreases. The form of the relation between S 
and N (Woehler diagram or S-N diagram) depends on the type of 
stress (tension, torsion, bending or combined stress), the geometry 
of the stressed structural part (local concentrations of stress), 
the range of the repeated stress cycle (difference between maxi- 
mum and minimum stress) and the mean (sustained) stress on 

which it  is superimposed, as well as on environment (temperature, 
corrosive atmosphere, radiation). I t  is limited, on the one hand, 
by a minimum stress amplitude, the "fatigue limit" So, which de- 
creases with increasing N, on the other, by a minimum number of 
stress cycles, the "minimum life" N o ,  which increases with decreas- 
ing S. Fatigue fractures do not occur unless the stress amplitude 
S is larger than So, and the number of its repetition N larger than . 
N o .  

The fatigue life N associated with a specified stress amplitude 
S or nith a sequence of variable stress amplitudes is a highly 
statistical variable, probably because the micromechanism of fa- 
tigue damage is closely related to local imperfections of the sur- 
face and of the crystal structure. Depending on the degree of 
control imposed on the conditions of repeated stressing and on 
the geometry and surface conditions of the stressed part, as well 
as on the environment, the fatigue life under relatively well-con- 
trolled, nominally identical conditions is subject to a range of 
variation (ratio between the maximum and minimum values) of 
about five to ten; the range increases with increasing number of 
tests. 

The prediction of the fatigue life on the basis of tests or ob- 
servations is, therefore, subject to considerable error, and the char- 
acteristic relation between S and N cannot be definitely specified. 
To every combination (S, N) the numerical probability P (be- 
tween zero and one) that this combination will in fact produce 
fracture, or the probability 1 = (I-P) that it will not produce frac- 
ture must be attributed. The S-N relation is thus a three-dimen- 
sional S-N-P or S-N-1 relation, and the fatigue life is represented 
by the "mortality function" P ( N )  or the "reliability function" 
l (N)  expressing, respectively, the probabilities of fracture P or of 
survival I at  different values of N. The functions are limited by 
the minimum life No for which P ( N o )  = o or l (No) = I ;  as No 
tends toward infinity, So tends toward the true endurance limit. 
The So-No diagram below and along which survival is certain thus 
delimits the range of fatigue under constant stress amplitudes. 

Prevent ion  of Fatigue.-The large majority of mechanical 
service failures in modern engineering practice are the result of 
fatigue. Therefore, the importance of adequate fatigue design can 
hardly be overestimated. While selection of fatigue resistant 
rather than high-strength metals and the improvement of their 
fatigue performance by surface treatment are of considerable im- 
portance, the most significant preventive factor is the careful de- 
sign of even the smallest structural detail so as to avoid sharp 
re-entrant corners, abrupt changes of sections and other sources of 
intense stress concentration, as well as sources of fretting fatigue. 

See also MATERIALS, STRESGTH OF ;  METALLURGY; METALLOG- 
RAPHY (on the microscope structure and examination of metals) ; 
METALS. 

BIBLIOGRAPHY.-A. M. Freudenthal (ed ), Fatigue in  Aircraft Struc- 
tures (19j6) ; Institution of Mechanical Engineers, Proceedings o f  the 
International Conference on Fatigue o f  Metals (19j6) ; "Discussion on 
Work Hardening and Fatigue," Proc. R o y .  Soc., pp. 145-227 (Oct. 29, 
1957). (A. M. FL.) 

FATIMA (FATIMA BINT MOHAMMED THE PROPHET) (c. 606- 
6 3 2 ) ,  daughter of the prophet Mohammed by his first wife, 
Khadija, was born in Mecca. She married her cousin 'Ali ibn Abi 
Talib (see ALI), a devoted follou~er of Mohammed, and their sons, 
Hasan and Husain (see HASAN AND HUSAIN), became the only 
male perpetuators of Mohammed's line. 

This Family of the House of Mohammed was hounded by mis- 
fortune. Fatima and 'Ali were the losers whenever they clashed 
with 'A'isha, the favourite wife of Mohammed. Both felt that 
they were deprived of their inheritance by Abu-Bakr ( q . v . ) ,  the 
first caliph. 

Fatima died in Medina shortly after Mohammed, but her mem- 
ory has been kept alive through the tragic history of her family 
and descendants, many of whom were massacred for political 
reasons in 680 a t  Karbala, Iraq. 

As Fatima's family failed politically, disappointed followers, the 
Shi'a, endowed its members with great moral virtues, religious in- 
sight and. finally, with divinity. In  this process the role of Fatima 
"the virgin" is curiously similar to that of the Virgin Mary in 
Roman Catholicism. She is accorded a high place of honour in 



heaven. Her  symbol, "the Hand of Fatima," is frequently dis- 
played in religious processions. 

Fatima's husband and sons became the first Imams or spiritual 
leaders of Shi'ite Islam, which still expects.the return of one of 
their descendants as the divine Mahdi who shall rule on earth. 
Sunnite, or orthodox, Islam also venerates the Family of the House 
but absolutely refuses to endow any of them with a divinity de- 
nied even to Mohammed. 

Several Shi'ite dynasties claimed descent from Fatima. The 
most important was the Fatimid caliphate (909-1171; see FATI- 
MITES) of north Africa, Egypt and-Syria, which withstood the 
crusaders but succumbed to Saladin. 

See Henri Lammens, Fatima et les Filles de Mahomet (1912) ; Peter 
Hagop Mamour, Polemics on the Origin of the Fatimi Caliphs (1934). 

(N. A.) 

FATIMA, a village and sanctuary in SantarCm district, cen- 
tral Portugal, about 18 mi. E.  of Leiria by rail, on the tableland 
of Cova da Iria. The sanctuary is dedicated to the Virgin Mary, 
and the celebrations held there on the 12th and 13th of each 
month from May to October are attended by great numbers of . - 

pilgrims. 
On May 13, 1917, three young peasant children, Lucia dos San- 

tos (or Ab6bora) and her two cousins, Francisco and Jacinta 
~ a r t o ,  saw a vision of a lady while tending sheep at a spot now 
marked by a small chapel. In accordance with her promise, the 
vision was repeated on the 13th of each month until October, ex- 
cept for August when the children were at  Valinhos pasture. (near 
Aljustrel, the village of their birth), where they saw the lady on 
Aug. 19. 

The lady revealed herself on Oct. 13 as the Lady of the Rosary 
and asked for a chapel to be built for her there. After initial op- 
position the visions were accepted as the appearance of the Virgin 
Mary by the bishop of Leiria on Oct. 13, 1930 In  the same year, 
Papal indulgences were granted to pilgrims and devotion in other 
ways mas also favoured. 

The content of the devotion consists of frequent recitation of 
the rosary, works of mortification for the conversion of sinners, 
devotion to the Immaculate Heart of Mary, the consecration of 
Russia to the Immaculate Heart, prayer for world peace and a 
communion of reparation by the faithful on the first Saturday of 
each month. 

The first national pilgrimage to Fitima took place in 1927 and 
the Basilica was begun in 1928 and consecrated in I9j3. With a 
213-ft. tower surmounted by a 7-ton bronze crown and a crystal 
cross, and flanked by hospitals and retreat houses, it faces a vast 
square, in which is the little Chapel of the Apparitions. 

The celebrations include the blessing of the sick and a torch- 
light procession in which the crowned image of the Virgin of F i t -  
ima is carried. Numerous cures have been reported, though pub- 
licity for them has not been sought. 

See C .  C .  Martindale, T h e  Message of Fatima ( 1 9 5 0 ) .  

FATIMITES, also called FATIMIDS, the name of a dynasty 
called after Fatima, daughter of the prophet Mohammed, from 
whom and her husband the caliph 'Ali, son of Abu Talib, they 
claimed descent. The dynasty is also called 'Obaidi (Ubaidi) 
after 'Obaidallah, the first sovereign, and 'Alawi, a title which i t  
shares with other dynasties claiming the same ancestry. Three 
sovereigns, who reigned in northwestern Africa before the an- 
nexation of Egypt, are worthy of mention: al-Mahdi 'Obaidallah 
297 (909); al-Ka'im Mohammed 322 (934); al-Mansur Isma'il 
334 (945). For the history of the Fatimite caliphs in Egypt, see 
EGYPT: History. 

The dynasty owed its rise to the attachment to the family of 
the Prophet which was widespread in the Moslem world and the 
belief that the sovereignty was the right of one of its members. 
Because, however, of the absence of the principle of primogeniture 
there was difference of opinion as to the person whose claim 
should be enforced, and a number of sects arose maintaining the 
rights of different branches of the family. The Fatimites were 
supported by those who regarded the sovereignty as vested in 
Isma'il, son of Ja'far al-Sadiq, great-great-grandson of 'Ali, 
through his second son Husain. Of this Isma'il the first Fatimite 

caliph was supposed to be the great-grandson. The  line of an- 
cestors between him and Isma'il is, however, variously given, even 
his father's name being quite uncertain; and in some of the pedi- 
grees even Isma'il does not figure. 

Apparently when the family first became of political importance 
their Alid descent was not disputed a t  Baghdad, and the poet 
al-Sharif al-Radi (d. A.H. 406: A.D. I O I ~ ) ,  in  whose family the 
office of naqib (registrar of the Alids) was hereditary, appears 
to have acknowledged i t  (Diwzn, ed. Beirut, p. 972). When their 
success became a menace to the caliphs of Baghdad, genealogists 
were employed to demonstrate the falsity of the claim, and a con- 
siderable literature, both official and unofficial, rose i n  conse- 
quence. The founder of the dynasty was made out to  be  a scion 
of a family of heretics from whom the terrible Carmathian sect 
had originated; later on (perhaps because of the role played by 
Jacob, son of Killis, in bringing the Fatimites to  Egypt),  the 
founder was made out to have been a Jew, either as  having been 
adopted by the heretic supposed to be his father, or as  having 
been made to personate the real 'Obaidallah, who had been killed 
in captivity. 

The uncertainty of the genealogies offered by  their partisans 
makes the problem insoluble. What seems to be  clear is that  se- 
cretly within the Abbasid empire propaganda was carried on in 
favour of one or other Alid aspirant, and the danger which any such 
aspirant incurred by coming forward openly led to his whereabouts 
being concealed except from a very few adherents. What is Known 
then is that toward the end of the 3rd Islamic century the leader 
of the sect of Isma'ilites, who afterward mounted a throne, lived 
a t  Salamia, near Emesa (Homs), having agents spread over 
Arabia, Persia and Syria and frequently receiving visits from pious 
adherents who had been on pilgrimage to the grave of Husain. 
Such visitors received directions and orders such as a re  usual 
in secret societies. One of these agents, Abu 'Abdullah al-Husain 
called al-Shi'i, said to have filled the office of censor (muhtasib) 
a t  Basra, received orders to carry on a mission in Arabia and is 
said at  Mecca to have made the acquaintance of some members 
of the Berber tribe Kutama, south of the Bay of Bougie. These 
persons persuaded him to travel home with them in the character 
of teacher of the Koran, but according to some authorities the 
ground had already been prepared there for a political mission. 
H e  arrived in the Kutama country in June 893 and appears very 
soon to have been made chief, thereby exciting the suspicion of 
the Aghlabite ruler of Qairwan, Ibrahim ibn Ahmad, which, how- 
ever, was soon allayed. His success provoked a civil war among 
the Berbers, but he was protected by a chief named Hasan ibn 
Harun, and displayed sufficient military ability to win respect. 
Nine years after his arrival he made use of the unrest following 
on the death of the Aghlabite Ibrahim to attack the town of Mila, 
which he took by treachery and turned into his capital; the son 
and successor of Ibrahim, Abu'l-'Abbas 'Abdullah, sent his son al- 
Ahwal to deal with the new power, and he defeated al-Shi'i in  some 
battles, but in 903 al-Ahwal was recalled by his brother Ziyadatal- 
lah, who had usurped the throne, and put to death. 

At some time after his first successes al-Shi'i sent a messenger 
(apparently his brother) to the head of his sect a t  Salamia, bid- 
ding him come to the Kutama country and place himself a t  the 
head of affairs, since al-Shi'i's followers had been taught to  pay 
homage to a mahdi who would a t  some time be  shown them. It 
is said that 'Obaidallah, who now held this post, was known to 
the court a t  Baghdad and that on the news of his departure orders 
were sent to the governor of Egypt to arrest him: but  by  skilful 
simulation 'Obaidallah succeeded in escaping this danger and with 
his escort reached Tripoli safely. Instructions had by this time 
reached the Aghlabite Ziyadatallah to be on the watch for the 
mahdi, who was finally arrested a t  Sijilmasa (Tafilalt) in  the 
year A.H. 292 (A.D. 905); his companion, al-Shi'i's brother, had 
been arrested a t  an earlier point, and the mahdi's journey t o  the 
southwest must have been to elude pursuit. 

THE EARLY FATIMITES 

The invitation to the mahdi was premature, for  Ziyadatallah 
had sent a powerful army to oppose al-Shi'i, which, making Con- 
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stantine its headquarters, had driven al-Shi'i into the mountains: 
af ter  six months al-Shi'i secured an opportunity for attacking it  
and won a complete victory. Early in 906 another army was 
sent to  deal with al-Shi'i, and an earnest appeal came from the 
caliph al-Muktafi, addressed to all the Moslems of Africa, to 
aid Ziyadatallah against the usurper. The operations of the Aghla- 
bite prince were unproductive of any decided result, and by Sept. 
go6 al-Shi'i had got possession of the important fortress Tubna 
and some others. Further forces were immediately sent to the 
front by  Ziyadatallah, but these were defeated by al-Shi'i and his 
officers, to whom other towns capitulated, till Ziyadatallah found 
i t  prudent to retire from al-Urbus or Laribus, which had been 
his headquarters, and entrench himself in Raqqada, one of the 
two capitals of his kingdom, Qairwan being the other. 

By March gog Raqqada had become untenable, and Ziyadat- 
allah resolved to flee from his kingdom; he made for Egypt and 
thence to Iraq: .his final fate is uncertain. The cities Raqqada 
and Qairwan were immediately occupied by al-Shi'i, who pro- 
ceeded to send governors to the other places of importance in 
what had been the Aghlabite kingdom and to strike new coins, 
which, however, bore no sovereign's name. Orders were given that 
the Shi'ite peculiarities should be introduced into public worship. 

Al-Shi'i's Victories.-In May 909 al-Shi'i led a tremendous 
army westward to the kingdom of Tahert, where he put an end 
to the Rustamite dynasty and appointed a governor of his own; 
he thence proceeded to Sijilmasa where 'Obaidallah lay impris- 
oned, with the intention of releasing him and placing him on the 
throne. After a brief attempt at  resistance, the governor fled, 
and al-Shi'i entered the city, released 'Obaidallah and presented 
him to the army as the long-promised imam. The day is given 
as Aug. 26, 909. 'Obaidallah had been in prison more than three 
years. Whether his identity with the mahdi for whom al-Shi'i had 
been fighting was known to the governor of Sijilmasa is uncer- 
tain. If it was, the governor and his master the Aghlabite sover- 
eign might have been expected to make use of their knowledge 
and outwit al-Shi'i by putting his mahdi to death. Opponents 
of the Fatimites assert that this was actually done and that the 
mahdi presented to the army was not the real 'Obaidallah, but (as 
usual) a Jewish captive, who had been suborned to play the role. 

The chief command was now assumed by 'Obaidallah, who took 
the title "al-Mahdi, Commander of the Faithful," thereby claim- 
ing the headship of the whole Moslem world: Raqqada was at 
the first made the seat of the court, and the Shi'ite doctrines 
were enforced on the inhabitants, not without encountering some 
opposition. Revolts which arose in different parts of the Aghlabite 
kingdom were, however, speedily quelled. 

The  course followed by 'Obaidallah in governing independently 
of al-Shi'i soon led to dissatisfaction on the part of the latter, 
who, urged on it is said by his brother, decided to dethrone their 
mahdi, and on the occasion of an expedition to TCnCs, which 
al-Shi'i commanded, organized a conspiracy with that end. The 
conspiracy was betrayed to 'Obaidallah, who took steps to defeat 
it ,  and on the last day of July 911 contrived to assassinate both 
al-Shi'i and his brother. Thus the procedure which had char- 
acterized the accession of the Abbasid dynasty was repeated. I t  
has been conjectured that these assassinations lost the Fatimites 
the support of the organization that continued to exist in the 
east, where the Carmathians figure as an independent and even 
hostile community, though they appear to have been amenable 
to the influence of the African caliph. 

E s t a b l i s h m e n t  of t h e  Dynasty.-'Obaidallah had now to face 
the dissatisfaction of the tribes whose allegiance al-Shi'i had 
won, especially the Kutama, Zenata and Lawata: the uprising of 
the first assumed formidable proportions, and they even elected a 
mahdi of their own, one Kadu ibn Mu'arik al-Mawati, who pro- 
mulgated a new revelation for their guidance. They were finally 
defeated by 'Obaidallah's son Abu'l-Kasim Mohammed, who took 
Constantine, and succeeded in capturing the new mahdi, whom 
he brought to Raqqada. 'Obaidallah ousted other opponents by 
ruthless executions. By the middle of the year 913 by his own 
and his son's efforts he had brought his kingdom into order. After 
the style of most founders of dynasties he then selected a site 

for a new capital, to be called after his title Mahdia (q.v.), on a 
peninsula called Hamma (Cape Africa) south-southeast of Qair- 
wan. Eight years were spent in fortifying this place, which in 
921 was made the capital of the empire. 

Invasions of Egypt.-After defeating internal enemies 'Obai- 
dallah turned his attention to the remaining Abbasid possessions 
in Africa, and his general Habasah ibn Yusuf in the year 913 ad- 
vanced along the northern coast, taking various places, including 
the important town of Barca. H e  then advanced toward Egypt, 
and toward the end of July 914, being reinforced by Abu'l-Kasim, 
afterward al-Ka'im, entered Alexandria. The danger led to meas- 
ures of unusual energy being taken by the Baghdad caliph Muk- 
tadir, an army being sent to Egypt under Mu'nis and a special post 
being organized between that country and Baghdad to convey mes- 
sages uninterruptedly. The Fatimite forces were defeated, partly 
because of the insubordination of the general Habasah, in the 
winter of 914, and returned to Barca and Qairwan with great 
loss. A second expedition was undertaken against Egypt in the 
year 919, and on July 10 Alexandria was entered by Abu'l-Kasim, 
who then advanced southward, seizing the Fayum and Ushmunain 
(Eshmunain). H e  was presently reinforced by a fleet, which, 
however, was defeated at  Rosetta in March of the year 920 by 
a fleet despatched from Tarsus by the Abbasid caliph Muktadir, 
most of the vessels being burned. Through the energetic measures 
of the caliph, who sent repeated reinforcements to Fostat, Abu'l- 
Kasim was compelled in the spring of 921 to evacuate the places 
which he had seized and return to the west with the remains of 
his army, which had suffered much from plague as well as defeat 
on the field. On his return he found that the court had migrated 
from Raqqada to the new capital Mahdia (q.v.). Meanwhile 
other expeditions had been despatched by 'Obaidallah toward the 
west, and Kekor (Kakur) and Fez had been forced to acknowl- 
edge his sovereignty. The remaining years of 'Obaidallah's reign 
were largely spent in dealing with uprisings in various parts of 
his dominions, the success of which at  times reduced the territory 
in which he was recognized to a small area. 

Al-KaYim.-'Obaidallah died on March 4, 933, and was suc- 
ceeded by Abu'l-Kasim, who took the title al-Ka'im biamr allah. 
H e  immediately after his accession occupied himself with the re- 
conquest of Fez and Nekor, which had revolted during the last 
years of the former caliph. H e  also despatched a fleet under 
Yakub ibn Ishak, which ravaged the coast of France, took Genoa 
and plundered the coast of Calabria before returning to Africa. 
A third attempt made by him to take Egypt resulted in a disas- 
trous defeat a t  Dhat al-Humam, after which the remains of the 
expedition retreated in disorder to Barca. 

The later years of the reign were troubled by the uprising of 
Abu Yazid Makhlad al-Zenati, a leader who during the former 
reign had acquired a following among the Berber tribes inhabit- 
ing the Jebel Aures, including adherents of the 'Ibadi sect. After 
having fled for a time to Mecca, this person returned in 937 to 
Tauzar (Touzer), the original seat of his operations, and was 
imprisoned by al-Ka'im's orders. His sons, aided by the power- 
ful tribe Zenata, succeeded in forcing the prison, and releasing 
their father, who continued to organize a conspiracy on a vast scale 
and by the end of 943 was strong enough to take the field against 
the Fatimite sovereign, whom he drove out of Qairwan. Abu 
Yazid proclaimed himself a champion of Sunni doctrine against 
the Shi'is, and ordered the legal system of Malik to be restored 
in place of that introduced by the Patimites. Apparently the 
doctrines of the latter had as yet won little popularity, and Abu 
Yazid won an enormous following, except among the Kutama, 
who remained faithful to al-Ka'im. 

On the last day of Oct. 944, an engagement was fought between 
Qairwan and Mahdia a t  al-Akhawan, which resulted in the rout 
of al-Ka'im's forces, and the caliph's being shortly after shut up in 
his capital, the suburbs of which he defended by a trench. Abu 
Yazid's forces were ill-suited to maintain a protracted siege, and 
since, because of the former caliph's forethought, the capital was 
in a condition to hold out for a long time, many of them deserted 
and the besiegers gained no permanent advantage. After the siege 
had lasted about ten months Abu Yazid was compelled to raise i t  
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(Sept. 945); the struggle, however, did not end with that event, 
and for a time the caliph and Abu Yazid continued to fight with 
varying fortune, while anarchy prevailed over most of the caliph's 
dominions. On Jan. 13, 946, Abu Yazid shut up al-Ka'im's forces 
in Susa which he began to besiege and attempted to take by storm. 

Mansur.--On May 18, 945, while Abu Yazid was besieging 
Susa, the caliph al-Ka'im died a t  Mahdia. and was succeeded by his 
son Abu Tahir Isma'il, who took the title Mansur. He almost im- 
mediately relieved Susa by sending a fleet, which joining with the 
garrison inflicted a severe defeat on Abu Yazid, who had to evacu- 
ate Qairwan also; but though the cities were mainly in the hands 
of Fatimite prefects, Abu Yazid was able to maintain the field for 
more than two years longer, while his followers were steadily 
decreasing in numbers and he was repeatedly driven into fast- 
nesses of the Sahara. In  Aug. 947 his last stronghold was taken, 
and he died of wounds received in defending it. His sons carried 
on some desultory warfare against Mansur after their father's 
death. A town called Mansura or Sabra was built adjoining 
Qairwan to celebrate the decisive victory over Abu Yazid, which, 
however, did not long preserve its name. The exhausted condition 
of northwest Africa resulting from the protracted civil war re- 
quired many years of peace for recuperation, and further exploits 
are not recorded for Mansur, who died on March 19, 952. 

Widening  Authority.-His son, Abu Tamim Ma'add, was 2 2  

years of age at  the time and succeeded his father with the title 
Mu'izz lidin allah. His authority was acknowledged over the 
greater part of the region now constituting Morocco, Algeria and 
Tunisia, as well as Sicily, and he appears to have had serious 
thoughts of endeavouring to annex Spain. At an early period in his 
reign he made Jauhar, who had been secretary under the former 
caliph, commander of the forces, and the services rendered by this 
person to the dynasty made him count as its second founder after 
al-Shi'i. In  the years 958 and 959 he was sent westward to reduce 
Fez and other places where the authority of the Fatimite caliph had 
been repudiated; after a successful expedition he advanced to the 
Atlantic. As early as 966 a fresh invasion of Egypt was prepared; 
but it was delayed, it is said, a t  the request of the caliph's mother, 
who wished to make a pilgrimage to Mecca first; and her honour- 
able treatment by Kafur when she passed through Egypt in- 
duced the caliph to postpone the invasion till Kafur's death. 

DECLINE OF THE FATIMITES 

After the conquest of Egypt in 969 (see EGYPT: History),  
Mu'izz resolved to follow Jauhar's pressing invitation to enter 
his new capital Cairo. With his arrival there in Aug. 972 the 
centre of the Fatimite power was transferred from Mahdia and 
Qairwan to Egypt, and their original dominion became a prov- 
ince called al-Maghrib, which immediately fell into the hands of 
a hereditary dynasty, the Zeirids, acknowledging Fatimite suze- 
rainty. The first sovereign was Bulukkin, also called Abu'l-Futuh 
Yusuf, appointed by Mu'izz as his viceroy on the occasion of his 
departure for Egypt; separate prefects were appointed for Sicily 
and Tripoli; and a t  the first the minister of finance was to be an 
official independent of the governor of the Maghrib. On the death 
of Bulukkin in 984 he was succeeded by a son who took the royal 
title al-Mansur, under whose rule an attempt was made by the 
Kutama, instigated by the caliph, to shake off the yoke of the 
Zeirids, who originated from the Sanhaja tribe. This attempt was 
defeated by the energy of Mansur in 988; and the sovereignty of 
the Fatimites in the Maghrib became more and more confined to 
recognition in public prayer and on coins and to the payment of 
tribute and the giving of presents to the viziers of Cairo. The 
fourth ruler of the Zeirid dynasty, called Mu'izz, endeavoured to 
substitute Abbasid suzerainty for Fatimite: his land was invaded 
by Arab tribesmen sent by the Fatimite caliph, with whom in 10 51 
Mu'izz fought a decisive engagement, after which the dominion of 
the Zeirids was restricted to the territory adjoining Mahdia; a 
number of smaller kingdoms rising up around them. The Zeirids 
were finally overthrown by Roger I1 of Sicily in 1148. 

T h e  Las t  F a t i m i t e  Caliph.-After the death of al-Adid, the 
last Fatimite caliph in Egypt, in I I 71 some attempts were made 
to place on the throne a member of the family, and at  one time 

there seemed a chance that the Assassins, who formed a branch of 
the Fatimite sect, might help in this project. I n  1174 a conspiracy 
for the restoration of the dynasty was organized by  'Umarah of 
Yemen, a court poet, with the aid of eight officials of the govern- 
ment; i t  was discovered and those who were implicated were exe- 
cuted. Two persons claiming Fatimite descent took the royal 
titles al-Mu'tasim billah and al-Hamid lillah in the years 1175 
and I 176, respectively; and as late as 1192 we hear of pretenders 
in Egypt. Some members of the family are traceable till near the 
end of the 7th century of Islam. The doctrines of the Fatimites 
as a sect: apart from their claim to the sovereignty in Islam! are 
little known, and we are not justified in identifying them with 
those of the Assassins, the Carmathians or the Druses, though all 
these sects are connected with them in origin. A famous account 
is given by hlakrizi of a system of education by which the neophyte 
had doubts gently instilled into his mind till he was prepared to 
have the allegorical meaning of the Koran set before him and to 
substitute some form of natural for revealed religion. I n  most 
accounts of the early days of the community it is stated that the 
permission of wine drinking and licentiousness and the community 
of wives and property formed part of its tenets. There is little 
in the recorded practice of the Fatimite state to confirm or justify 
these assertions; and they appear to have differed from orthodox 
Moslems rather in small details of ritual and law than in deep 
matters of doctrine. Their legal system. as standardized in the 
writings of the kadi of al-Mu'izz', al-Nu'man: was generally in close 
agreement with the Malikite school of orthodox Islam. The fea- 
ture of their political organization which distinguished them from 
other Moslem dynasties and caused them to be regarded with hos- 
tility and suspicion was the emphasis laid upon missionary propa- 
ganda, particularly among the depressed artisan classes in the 
cities. the chief missionary (da' i)  being one of their principal 
secretaries of state. 

BIBLIOGRAPHY.-G. Margais, La Berbe'rie musulmane et I'orient au  
moyen cige (Paris, 1946 )  ; B. Lewis, The Origins o f  Zsmci'ilism (Cam- 
bridge, 1940) ; V. Ivanov, The Rise of the Fatimids (Bombay, 1942)~ 
The Alleged Founder o f  Zsmailism (Bombay! 1946). (D. S. MA. ; X.) 

FATTY ACIDS or ALIPHATIC CARBOXYLIC L l ~ ~ ~ ~ ,  a class of 
compounds of carbon, hydrogen and oxygen that are important in 
industry and in biochemistry. Fats and fatty oils are formed in 
chemical reactions in which fatty acids and glycerin take part. The 
many derivatives of fatty acids are prepared by modifying the 
hydrocarbon chain or by utilizing the reactions of the carboxyl 
group. 

See BIOCHEMISTRY: Fats and Amino Acids; CARBOXYLIC ACIDS ; 
HYDROGENATION; OILS, FATS AND WAXES: Fat Hardening or H y -  
drogenation; SOAP. 

FAUBOURG, the French name for a portion of a town which 
lies outside the ~valls, hence properly a suburb. The name sur- 
vives in certain parts of Paris, such as the Faubourg Saint- 
Antoine, the Faubourg Saint-Germain, etc., which have long since 
ceased to be suburbs. I t  may be derived either from fors-bourg, 
"outside the borough" ( c f .  fmbourg,  fourbourc, 13th century; and 
horsborc, 14th century); or from faux-bourg, "false borough" 
( c f .  falsus burgus, which occurs in very late medieval Latin). 

FAUCES, in anatomy, is the passageway between the mouth 
and the pharynx. I t  is bounded above by the soft palate and be- 
low by the tongue. On either side are the anterior and posterior 
pillars between which lie the tonsils. In architecture fauces is a 
term given by Vitruvius to narrow passages on either side of the 
tablinum, through which access could be obtained from the atrium 
to the peristylar court in the rear; therefore the term often ap- 
plied to narrow connecting passages in Roman houses. See also 
ANATOMY, GROSS ; MOUTH ; SALIVARY GLASDS : THROAT. 

(F. L. '4.1 
FAUCHER, L ~ O N A R D  JOSEPH ( L B ~ N )  (1803-18 j4 ) ,  

French politician and economist, was born at  Limoges on Sept. 8, 
1803. With the revolution of 1830 he was drawn into active 
political journalism on the Liberal side. He was on the staff of 
the Temps from 1830 to 1833, when he became editor of the 
Constitutionnel for a short time. H e  was editor from 1839 until 
1842 of the Courrier Fran~a i s .  Faucher belonged in policy to  



the dynastic left, and consistently preached moderation to the of works, laid in "Yoknapatawpha" county, Miss., on the past, 
more ardent Liberals. He advocated a customs union between present and future of the south. The "saga" includes, most nota- 
the Latin countries to counterbalance the German Zollverein, but bly, The Sound and the Fury (1929), As I Lay Dying (1930), 
narrowed his proposal in 1842 to a customs union between France Light in August (1932), Absalom, Absalom! (1936), "The Bear" 
and Belgium. In 1843 he visited England to study the English (in Go Down, Moses, and Other Stories [1942]), and Intruder in  
social system, publishing the results of his investigations in a the Dust (1948). 
series of ~ t u d e s  sur l'dngleterre ( 2  vol., 184j), published origi- Divided into four sections, the first three of which are given 
nally in the Revue des deux rnondes. H e  was elected in 1847 to to the streams of consciousness of three brothers in the Compson 
the chamber of deputies for Reims as a free-trader. 4 f te r  the family-Benjamin, an idiot; Quentin, a Harvard student who 
revolution of 1848 he represented the department of Marne in the commits suicide; Jason, a mean-spirited storekeeper-The Sound 
constituent assembly, where he opposed the limitation of the hours and the Fury chronicles the decay of a patrician family. As I Lay 
of labour, the creation of the national relief works in Paris and Dying, another stream-of-consciousness novel which moves kalei- 
the abolition of the death penalty. Under the presidency of Louis doscopically through I 5 minds, recounts the bizarre odyssey of 
Napoleon he became minister of public works, and then minister the poor-white Bundrens, who, after awaiting the death of Mrs. 
of the interior, but was compelled to resign office on May 14, 1849. Bundren, journey against all odds 40 mi. to bury her. Light i n  
I n  1851 he was again minister of the interior until Napoleon de- Az~gz~st counterpoints the stories of Lena Grove, placidly walking 
clared his intention of resorting to universal suffrage. He died across the south in search of the father of her unborn child, and 
a t  Marseilles on Dec. 14, 18j4. Joe Christmas, who, uncertain of his colour, vacillates between 

His miscellaneous writings were collected ( 2  vol., 1856) as Mdlanges white and black, finally to be lynched as a Negro. Absalom, 
d'e'cunomie politique et de finance, and his speeches in the legislature Absalom! is an impressive record of the rise and fall of the plan- 
were printed in vol. ii of L i o n  Faucher, biographie et correspondance tation dynasty of Thomas Sutpen, whose career before, during and 
( 2  vol., 18: 5). following the Civil IVar becomes a symbol of the race-contorted 

FAUCHILLE, PAUL AUGUSTE JOSEPH (1858-1926), history of the south. 
French authority on international law, born at  Lille, Fr., on Feb. 'q-he B ~ ~ ~ , "  one of Faulkner's most powerful stories and a key 
11, 1858, studied law in Paris. His doctorate thesis, DU bloc~ls to his central themes, celebrates the initiation into manhood of 
maritime (Paris, ISSZ), remains a classic of international com- I~~~~ & l c ~ a s l i n  through the hunting of an animal at  once legend- 
parative law. He was responsible for the second edition of Henry ary, symbolic and superbly actual, and at  the same time treats 
Bortfils' Manuel de droit interr~utional public (1898)) which he movingly the problem of interracial relations. zntruder in the 
was subsequently to expand till it became the monumental Trclite', ~~~~t combines the story of the yegro L~~~~ ~~~~~h~~~ charged 
4 vol. (1922-26). He established, under the auspices of the Uni- with the murder of a white man, the maturing of the boy i ~ ~ h i ~ k "  
versity of Paris, the Institut des Hautes ~ t u d e s  Internationales ~ ~ l l i ~ ~ ~  who helps exonerate ~~~~~h~~~ in a rather crudely con- 
in 1920. trived detective yarn, an overwrought plea by Chick's uncle Gavin 

Fauchille died at  ~ontenay-aux-Roses (Seine) on Feb. 9, 1926. Stevens for southern autonomy, and the analysis of "not a racial 
FAULHABER, MICHAEL (1869-1952)~ German Catholic outrage but a human shame." Outside the k70knapatawpha series, 

churchman and prominent opponent of the xazis. was horn at Faulkner's most ambitious work was the 1955 Pulitzer prize novel, 
Heidenfeld on March 5, 1869. He studied philosophy and the- A Fable (~gjq?, a modern rendering of Passion week in which the 
ology in It'iirzburg and Rome and was ordained a priest in 1892. Unkno\vn Soldier of world War I, as the latter-day Christ, speaks 
H e  was a lecturer a t  the Cniversity of LfTurzburg (1899-1903) and against the corruption of the world's leaders and for  the faith of 
professor of theology (Old Testament) a t  the University of Stras- the mass of humanity. 
1)ourg (1903-10). subsequently serving as bishop of Speyer (1911- Dealing with all levels of southern society, Faulkner saw the 
17 and archhishop of Munich and Freysing (191 7-52),  He K L ~  south as doomed by its sinful exploitation of land and man, C,S, 
created a cardinal in 1921. Faulhaher collided early with the readers first found Faulkner'S experimental style prolix, turgid 
Nazis: whose neopaganism was repugnant to him. and he played a and unnecessarily obscure, and his characters excessively brutal, 
part in causing the failure of Hitler's putsch in 1923. Ten years ~~t the nightmare world these readers came to accept as a 
later. with the Nazis in power. he delivered to vast thrones his set of symbols for  personal and social disintegration, more readily 
fanlous sermons entitled Jzldaism, Christianity, and (;c>r??zn.zy inlpressed European readers, to \\-hose violently ,-hanging lives 
(translated by (ieorge D. Smith. 19j4). He emphasized that the and societies I;aulkner addressed himself with particular force 
teachings of the New Testament iverc but 3 logical sequel to those both naturalistically and symbolically. Emphasizing the presence 
of the Old. and that exceptions taken to the latter were haiically of the past, the polver of doom, and the value of endurance, 
exceptions to the moral law in general. He added that the German Faulkner transcended his region and his country to speak to the 
tribes had become civilized only after they had been converted to world. 
Christianity and that Christian values were fundamental to Ger- BIBLIoGRAPEY,-W. L. Miner, The World o f  Willianz Faulkner 
man Kzlltzir. Throughout these sermons. as well as those xvhich ( 1 9 5 ~ )  ; Irving Howe, bvillianz Faulkfzer: A Critical S tudy  ( 1 ~ 5 2 )  ; 
were t o  follow until the collapse of the Third Reich, there runs a F. J .  Hoffman and 0. W.  L'ickery (eds.), William Faulkner: l'wo 
thread of vigorous criticism of Nazi theories and Kazi practices Decades of Criticism (19.51) ; K. W. Daniel, A catalogue of the w r i t -  
\vhich the cardinal repeated in communications to the government. i"gS o f  WiL1iam il'aulklzer ('94'). (I. PT.) 

An attempt on his life was made in 1934, and his residence was at- FAULT. In geology, a fault is a dislocation in the rocks of 
tacked in 1938. the crust of the earth. The fault plane or surface is a fracture 

H e  died in L'Iunich on June 12: Igjz. along which the rocks on opposite sides have slipped past each 
Cardinal Faulhaher's book TIzc ?t70men o f  the Bible appeared in other. Most, if not all, earthquakes are due to movement along 

English in 1935 (new ed. 1955). Amollg his other publications faults. Faults range in size from those that are detected only 
was Thc Morczl Tenclzings of the Gospels (1936; Die Sittenlehre under the nlicroscope to others that are many hundreds of miles 
des Evcznycliz~rns). (F. A. Hs.) long. In  some instances, the movement is distributed over a fault 

FAULKNER (FALKNER), WILLIAM (1897-1 962), U.S. zone composed of countless in- 
author, was born on Sept. 25, 1897, at  New Albany, Miss., into a dividual faults that occupy a belt 
family with deep southern roots. He was, among other things. an hundreds of feet \vide. 
aviator in World War I, a student a t  the University of Mississippi. Origin.-Faults are due to 
a postmaster, a Hollywood writer, a farmer and winner of the compressional or tensional forces 
1949 Nobel prize in literature. He died July 6, 1962. that cause fracturing in the 

After false starts as poet (The  Marble Faun [1924] and novel- earth's crust. Thrust faults are 
ist (Soldiers' I'ay [1yz6]. ~ifosqztitoes [1927]), he discovered his B Y  C O U F ~ T E S Y  O F M A R L A N D  P .  B I L L I ~ G S  the result of compressional forces 
mCtier with his third novel, Sartoris (19291, the iirst in a series F I G .  I.- GRABEN A N D  HORST where the easiest relief is upward. 
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Strike-slip (wench  or lateral) faults are similarly due to hori- 
zontal compression, but in such cases the easiest relief was in a 
horizontal direction at  right angles to the compressional force. 
Gravity faults, also called by some geologists normal faults, are 
often considered to be the product of horizontal tension in the 
crust, but this tension may be the result of vertical compressional 
forces acting from below. 

Classifications a n d  Examples.-A gravity fault or normal 
fault is one in which the hanging wall has gone down relative to 
the footwall (the block above the fault plane or surface is called 
the hanging wall; the block below is called the footwall, fig. 4) ; 
such movement involves lengthening of the crust of the earth a t  
right angles to the strike of the fault. 

Gravity faults are found throughout the world. In  the Great 
Basin province of Utah and Ne- 
vada, such faults bound many of 
the mountain ranges on one or 
both sides. The mountains have 
been uplifted relative to the ad- 
jacent valleys many thousands of 
feet along these faults. One of 
the best examples is that along 
the west side of the \trasatch 

L Y  COURTESY o~ MARLAND\P. LLLINGS range of Utah. The Teton range 
FIG. Z.-THRUST FAULT, (1) of LVyoming is bounded on the 
THROW. (H) HEAVE east by a large gravity fault. A 

block that has dropped rela- 
tively downward between two gravity or normal faults dipping 
toward each other is a graben (fig. I) .  The Rhine graben of Ger- 
many, bounded on both sides by gravity faults, is 180 mi. long and 
20 to 2 j mi. wide. A block that has been relatively uplifted be- 
tween two gravity faults that dip away from one another is a 
horst (fig. I ) .  A tilted block that lies between two gravity faults 
dipping in the same direction is a tilted fault block. 

A thrust fault (fig. 2 )  is one in which the hanging wall has 
gone up relative to the footwal1; it involves a shortening of the 
crust of the earth at  right angles 
to the strike of the fault. Some 
thrust faults are folded, gener- 
ally after displacement along 
them has ceased. Thrust faults 
with an initial low angle of dip 

are often referred to as over- ,,-OVERTHRUST SHOWING 
thrusts (fig. 3) .  WINDOW AND KLIPPE 

One of the best known thrust 
faults in North America, the Lewis overthrust, is found along the 
east side of the Rocky mountains in Glacier national park of 
Montana. Along this thrust ancient Pre-Cambrian rocks have 
been thrust eastward over younger Cretaceous rocks for a t  least 
10 mi. Large thrust faults are also characteristic of the Appala- 
chian region in the so-called Valley and Ridge province of Virginia 
and Tennessee. 

Along the Moine overthrust in the northwest highlands of Scot- 
land the Moine schists have been thrust northwestward for a t  
least I j mi. Thrust faults along which the movement is tens of 
miles are common in the Alps. Many overthrusts have been folded 
and deeply eroded. In places erosion may cut so deeply that in 
a circular or elliptical area the footwall block is completely sur- 
rounded by the hanging wall block; this is called a window (fig. 3 ;  
Fr. fen i t re ,  Ger. Fenster) .  Elsewhere, an isolated mass of the 
hanging wall may be completely surrounded by the footwall; this 
is known as a thrust outlier (fig. 3 ;  Fr. e'caille, Ger. Klippe).  

In another group of faults the dip is essentially vertical and 
the movement is largely horizontal. Such faults are called strike- 
slip faults. wrench faults or lateral faults. Along a series of 
faults trending northwestward in California, the northeast block 
has been displaced southeasterly relative to the block southwest 
of the fault. During the San Francisco earthquake in 1906 the 
maximum movement along the San Andreas fault was 21 ft. The 
total movement along this fault during the last few millions of 
years appears to have been several tens of miles. Another large 

fault of this type is the Great Glen fault that extends northeast- 
southwest across Scotland from Inverness to Oban. Along this 
fault the block to the northwest has moved southwesterly 65 mi. 
In  the South Island of New Zealand the northeasterly trending 
Alpine fault is a strike-slip fault along which the displacement 
is many tens or even hundreds of miles. 

Movement  A l o n g  Faults.-In describing movement along 
faults the intersection of the fault plane with the surface of the 
earth is called the fault trace (fig. 4). The trend or direction of 

HANGING WALL 

B Y  COURTESY O F  M A R L A N D  P. B I L L I N G S  

FIG. 4.-TERMINOLOGY APPLIED TO FAULTS 

the fault trace is called the strike and is defined by the angle the 
trend makes with a north-south line. Faults may be vertical, 
horizontal or inclined at  any angle. Although the angle of in- 
clination of a specific fault tends to be relatively uniform, in some 
instances the inclination may differ considerably from place to 
place. The angle of inclination measured from the horizontal is 
called the dip (fig. 4).  The angle of inclination or deviation from 
the vertical is called the hade. 

The walls of the fault plane in many instances are smoothly 
polished and marked by scratches called slickensides. These 
scratches indicate the direction in which the two blocks on op- 
posite sides of the fault plane have moved relative to each other. 
In  some instances, the rocks along a fault plane have been crushed 
to a very fine-grained claylike substance known as fault gouge. 
In  other cases the fragmental rock is relatively coarse-grained 
with fragments ranging from an inch in diameter to  many feet; 
such material is known as fault breccia (9.v.) or crush breccia. 

In  general. the displacement of the blocks on the opposite sides 
of the fault plane must be considered in relative terms; the abso- 
lute movement relative to some datum, line or plane such as sea 
level, is generally unknown. The movement along a fault may be 
rotational, in which the blocks rotate relative to one another, or 
translatory, in which no rotation is involved. 

Although it is clearly recognized that a rather elaborate termi- 
nology is necessary to describe the relative movements along 
faults and the effects on the disrupted strata, complete unanimity 
of definition has not been achieved. The most common termi- 
nology and the one adopted here is a modification of the termi- 
nology advocated by a committee of the Geological Society of 
.4merica in 191 2. 

The net slip is the total dis- 
placement; it is the distance 
measured on the fault surface 
between two formerly adjacent 
points situated on opposite sides 
of the fault plane (nb  of fig. 5 ) .  
The inclination that the net slip 
makes with a horizontal line in the fault plane is called the pitch BY COURTESY O F  MARLANO P. B I L L I N ( i 5  

FIG. 5.- TERMINOLOGY APPLIED TO 
Or rake cab of fig' 5'' To MOVEMENT ALONG FAULTS, (A,) 
describe the net slip quantita- NET SLIP. ( A C )  STRIKE SLIP, ( C B )  
tively, it is necessary to give its DIP SLIP, ( A E )  VERTICAL SLIP. (ED)  

pitch, the amount of the dis- HORIZONTAL SLIP 

placement and the direction of 
the relative movement. The strike slip, measured in the fault 



1 2 0  FAUNUS- 

BY COURTESY O F  M A R L A N D  P .  B I L L I N G S  

F I G .  6.- EFFECT O F  FAULTING O N  DISRUPTED STRATA,  ( A )  BEFORE EROSION 
( B )  AFTER EROSION 

plane, is the horizontal component of the net slip (bd of fig. 5). 
The dip slip is the component of the net slip measured directly 
down the dip of the fault plane (cb of fig. j ) .  The vertical slip is 
the vertical component of the net slip; it is a measurement of the 
relative vertical movement along the fault plane (ae of fig. 5 ) .  
The horizontal slip is the horizontal component of the dip slip; 
it  is a measurement of the relative movement of the two blocks 
tokard or away from each other (ed of fig. 5).  

Effect on Disrupted Strata.-The apparent movement of a 
fault may be very different from the actual movement. Thus, in 
fig. 6 ( A ) ,  the hanging wall has moved down relative to the foot- 
wall. But when the left-hand block has been eroded to the level 
of the right-hand block (fig. 6 [B]): their relation suggests that 
the right-hand block moved forward relative to the left-hand 
block. Of course. this might actually have been the case, and a 
solution of such problems is possible only if some other planar 
feature, such as a dike or an older fault, has also been displaced 
by the fault. The throw and heave are measured in a vertical 
section a t  right angles to the trend of the fault plane (fig. 2). 
The throw ( t )  is the vertical component of the apparent move- 
ment in such a section; whereas the heave (h)  is the horizontal 
component. Many geologists define throw and heave differently; 
defining throw the same as vertical slip and heave the same as 
horizontal slip (as defined above). 

For discussion of faults in relation to the occurrence of gas 
and oil see FORAMINIFERA ; GEOPHYSICAL PROSPECTING ; MINE PROS- 
PECTING AND DEVELOPMENT. See also GEOLOGY; EARTHQUAKE. 

BIBLI~GRAPEY.-E. M. Anderson, The Dynamics of Faulting and 
Dyke Fornzation, With Application to Britain, 2nd ed. (1951) ; M. P. 
Billings, Structural Geology, pp. 124-225 (1954) ; T4,'. Hafner, "Stress 
Distribution and Faulting," Bull. Geol. Soc. Amer., 62:373-398 (19j4) ; 
F. H. Lahee, Field Geology, 5th ed., pp. 209-253 (19j2). (M. P. B.) 

FAUNUS, an Italian rural deity. the bestower of fruitfulness 
on fields and cattle. As a herdsmen's god he was identified with 
Inuus, the fertilizer of cattle. His identification with the god wor- 
shiped a t  the Lupercalia (q.v.) is controversial. He is above all 
a woodland deity and identified with the sounds of the forest; thus 
he is called Fatuus ("the speaker") and has a female counterpart, 
Fatua or Fauna, either his daughter or wife, allegedly identical 
with the Bona Dea (q.v.). He is sometimes prophetic (as in the 
Aerzeid, vii), and as Incubo has charge of nightmares and buried 
treasure (cf. fairies, pucks, etc.). He is identified with the Greek 
Pan (q.v.) and under this influence may be pluralized: fauni, 
woodland spirits conceived as satyrs (9.v.). Rationalizing my- 
thologists made him an early king of Latium, the son of Picus and 
father of Latinus. He had two festivals (Faunalia) : on Dec. 5 in 
the country, an occasion of gaiety and spirited dancing (Horace, 
Carmina, iii. 18) ; and an urbanized form on Feb. 13 (Ovid, Fasti, 
ii, 193 ff.). which took place at  the temple of Faunus in Rome. 

BIBLIOGRAPHY.-W. W. Fowler, Ronzan Festivals of the  Period of the  
Republic (1899) ; G. Wissowa, Religion und Kultus der Ronzer (1912) ; 
H. J.  Rose in Mnemosyne, 60:385 (1933) ; F. Altheim, A History of 
Roman Religion (1938). (R. B. LD.) , 

FAURE, FRANCOIS FELIX (1841-18g9), president of 
the French Republic, was born in Paris on Jan. 30, 1841, the son 
of a small furniture maker. He made a fortune as a tanner and 
merchant a t  Havre. and was elected to the National Assembly on 
Aug. 21, 1881. He sat on the Left, interesting himself chiefly in 
matters concerning economics, railways and the navy. He was 

undersecretary for the colonies (1882-85 and 1888), and in 1893 
was made vice-president of the chamber. In  1894 he obtained 
cabinet rank as minister of marine under Charles Dupuy. In the 
January following he was unexpectedly elected president of the 
Republic upon the resignation of Jean Paul Casimir-PCrier. His 
fine presence and his tact on ceremonial occasions rendered the 
state some service when in 1896 he received the tsar of Russia at  
Paris, and in 1897 returned his visit, after which meeting the 
momentous Franco-Russian alliance was publicly announced. 

The latter days of Faure's presidency were embittered by the 
Dreyfus affair, which he was determined to regard as chose juge'e. 
But at  a. critical moment in the proceedings he died (Feb. 16, 
1899). 

See E. Maillard, Le Prdsident F. Faure (1897) ; P. Blupsen, Fdlix 
Faure intime (1898) ; and F. Martin-Ginouvier, F. Faure devant 
l'histoire (189 5 ) .  

F A U R ~ ,  GABRIEL (1845-1924), French musical com- 
poser, was born a t  Pamiers (Arihge) on May r 2 ,  1845 He studied 
at the school of sacred music directed by Niedermeyer, first under 
Dietsch. and subsequently under Saint-Saens. He became "maitre 
de chapelle" at the church of the Madeleine in 1877, and organist 
in 1896. FaurC was made professor of composition at  the Con- 
servatoire (1896), and director (1905). He retired in 1920 and 
died on Nov. 4, 1924. His work at  the Conservatoire. extending 
ox7er nearly a quarter of a century, had great importance in the 
history of French music. Roger-Ducasse. Ravel and Florent 
Schmitt were among his pupils. He himself wrote music in all 
forms. but his fame rests mainly on his exquisite songs and on a 
considerable body of original and interesting chamber music Rec- 
ognition came to him slowly, probably because of the quality of 
unexpectedness in his compositions. Among the more familiar 
of his chamber music works are two sonatas for violin and piano- 
forte. two sonatas for violoncello, a posthumous string quartet 
and two quintets for pianoforte and strings. For a bibliography 
of his works see Octave SCrC, Musiciens fran~ais ,  d'aujourd'hui 
( j th  ed. 1910). 

FAURIEL, CLAUDE CHARLES ( I  7 jz-1844). French 
scholar and writer who played a considerable, though unspectacu- 
lar, part in the revival of historical and literary studies in France 
after 1815. He was born at  St.-Btienne on Oct. 21.  I 772; and re- 
ceived a good education in the Oratorian colleges of Tournon and 
Lyons. Republican by conviction, he served in the army before 
becoming private secretary to the minister of police, Joseph 
FouchC (q.v.), in 1799 and then, three years later, resigned the 
post when affronted by the ambition of Bonaparte. About. this 
time his first literary efforts-some articles in the De'cude philoso- 
phique (1800)-won the approval of Madame de Stael, and he con- 
tracted with Madame de Condorcet a liaison which lasted until her 
death in 1822. His friendship with Fran~ois  Guizot procured for 
him, after the July revolution in 1830, the chair of foreign litera- 
ture at the Sorbonne, and in 1836 he was elected to the Acadkmie 
des Inscriptions. He died at  Paris on July 15. 1844. 

Fauriel was a reluctant writer and an unreliable historian, but 
his undoubted scholarship and particularly his tenure of office at  
the Sorbonne were largely responsible for the subsequent develop- 
ment of the study of comparative literature in France. His publi- 
cations include Chants popz~laires de la GrBce moderne (2 vol.. 
1824-2j), a work serving the causes of poetry and Greek inde- 
pendence and the first to bring Fauriel before a wide public; 
Histoire de la Gaule me'ridionale sous la domination des con- 
que'rants germains (4 vol., 18361, the only completed section of a 
projected general history of southern Gaul; Histoire de la Croisade 
contre les he're'tiques albigeois (1837)~ a translation of a proven- 
qal poem on the Albigensian crusade; and two posthumously pub- 
lished works-Histoire de la podsie proven~ale (3 vol., 1846; Eng. 
trans., 1860) and Dante et les origines de la langue et de la lit- 
te'rature italiennes (2 vol., 1854). 

Fauriel's Me'moires were found with the papers of Madame de 
Condorcet and were published by L. Lalanne under the title Les 
Derniers Joz~rs du Consulat (1886 ; Eng. trans., 1885). 

See also J .  B. Galley, Claude Fauriel (1909). 
FAUST (FAUSTUS), the name of a magician and charlatan 



of the 16th century who has become famous in legend and litera- 
ture. The real Faustus died c. I jqo! but the scanty references to 
him in contemporary sources suggest the possibility that there were 
two men (Georgius and Johann) using that surname. In  I jo7 it is 
known that a certain Georgius Sabellicus, calling himself Faust 
Junior. the chief of necromancers, the second magus, palmist, 
astrologer and so on, obtained toward the end of Lent the post of 
schoolmaster at Kreuznach. Ger., through the good offices of 
Franz von Sickingen, "a man very fond of mystical lore." He 
grossly abused the trust placed in him by indulging in "the most 
dastardly form of le~vdness" with the boys and fled from punish- 
ment, as is reported in a letter from Johannes Tritheim. abbot of 
Sponheim monastery, near Kreuznach. Two years later. on 
Jan. I j, I jog, a certain Johannes Faust "ex Simcrn" was granted 
the degree of B.X. by the faculty of theology in the University of 
Heidelberg. and the university matriculation records show that 
he was placed first on the list of I j and duly paid his fees. Ac- 
cording to Conrad hlutianus Rufus, canon of St. Mary's church, 
Gotha. in Sept. I j13 Georg Faust: "the demigod of Heidelberg." 
was heard bragging and boasting in an Erfurt inn. The account 
book of the bishop of Bamberg records that on Friday. Feb. 10: 

I j 2 0 ,  Dr .  Faust received ten gulden for casting the bishop's horo- 
scope. Kilian Leib, prior of Rebdorf in Bavaria, says that on 
June j, 1528, a Georgius Faustus of Helmstedt claimed to be the 
commander and preceptor of the knights of St. John at Hallestein. 
on the borders of Carinthia. Only ten days later, on June 15. 1528, 
the records of Ingolstadt show that Dr. Georg Faust was ban- 
ished from the town as a soothsayer; and Dr. Faust. "the great 
sodomite and necromancer." was refused a safe conduct by the 
city of Niirnberg on May IO? I j 3 2  On June z j ,  1535% Ithe 
famous necromancer" Dr. Faust was in Miinster, where. as re- 
ported in the Ji7aldeck Chronicle, he prophesied accurately that the 
bishop xvould recapture the city that evening. Finally. "the 
philosopher Faust" seems to have prophesied accurately early in 
I 5.10 "a very bad year" for the Venezuelan expedition, according 
to Philipp von Hutten. who met his death on it. 

This is the last mention of Faust while he was still alive. He 
appears to have been fairly well known and ~videly traveled. prob- 
ably not without education, but with an evil reputation. A11 
the observers are agreed about this; but opinions \\ere divided 
about his prowess in magic. The humanists, and Tritheim in 
particular. scoffed at  his claims and derided him as a braggart. 
The fampus classical scholar Joachim Camerarius ( I  joo-74) 
speaks of his "juggler's tricks"; and Philipp Begardi, a physician 
in Worms, said that his promises were great and so was his fame, 
but that his deeds were "very petty and fraudulent." The con- 
temporary demonologists. with the exception of Xugustin Lerchei- 
mer and Johannes \Vier. who showed him up as a trickster in D e  
pracstigiis dae?nonzlm, ignored Faust almost completely, and no 
serious history of magic has ever included him among the noted 
practitioners. But the Reformed clergy. Luther and Melanchthon 
among them. strengthened the xvidespread and popular belief in the 
diabolical powers of "the famous necromancer." X S~viss Protes- 
tant pastor, Johannes Gast, who had once dined with Faust in Basel, 
declared in his Ser?/zo?zes convis'ialcs ( I  j4S) that the dog and horse 
with him were demons and that the wicked sorcerer had finally 
been strangled by the devil. Faust himself, by referring more 
than once to the devil as his S C I L P J U ~ E ~  ("crony'! or "brother-in- 
law"), probably gave rise to this flight of fancy which brought 
him into line with a perdurable tradition. From time immemorial 
those who Tvere credited with supernatural powers were also 
rumoured to have died violent or mysterious deaths; and the 
legend of Faust as it developed thereafter 77.55 the 16th-century 
Lutheran version of the myth oi  the magus. among whose earliest 
known representatives were the Persian magi. 

The sages and mages of antiquity were greatly revered and be- 
lieved to be of divine origin. but they mere also greatly dreaded 
because of their mysterious power, and from the earliest times 
magic xvas abused in the hands of charlatans and evil-intentioned 
practitioners. Magicians as a class were already losing caste under 
the Roman empire when Christianity precipitated their dovnfall 
by claiming a monopoly of miracles; and the church's striking 
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declaration Habet diabolus Christos suos ("The devil has his om7n 
Christs") effected a revolution in public opinion which trans- 
formed the pagan deities into demons and their priests into devil 
worshipers. The mighty magus of ancient times was reduced to 
the status of. a black magician, a downfall that was symbolically 
and dramatically represented in the legend of Simon Magus 
(9.v.). On the other hand the legend of Theophilus of Adana, 
~vho ,  in order to regain the office from which he had been de- 
posed, agreed to serve the devil and gave him a sealed denial of 
Jesus Christ, first brought into prominence the notion of an in- 
fernal pact, which had been admitted by St. Augustine and other 
fathers of the church and which derived from Jewish incantation 
ceremonies. Mariolatry saved Theophilus from the consequence 
of his bargain; but a species of diabolatry (belief in the almost 
unlimited power of the devil),  which flourished among the early 
Lutherans, spelled eternal damnation for Faust, and all the more 
so because he had recourse to magic in order to satisfy his craving 
for knowledge. This was evil in itself according to the anti- 
humanistic tendency of the Reformed Churches. The Stzrrpn 
und Drung writer Friedrich Maximilian \.on Klinger later de- 
liberately identified the hero of his sombre novel Faz~sts  Leben,  
T n t e n  zlnd Holle?zftzl~ut (1791) with Johann Fust of Mainz, the 
reputed coinventor of printing. who died in 1465; and both hc and 
Heinrich Heine declared that the confusion had arisen in the popu- 
lar mind because of superstitious fear of the dissemination of 
knowledge. 

I t  may seem strange that such a shady and relatively obscure 
sorcerer as Faust should have become the representative black 
magician of his age rather than his far more famous contempo- 
raries. Tritheim. Xgrippa von Settesheim. Paracelsus and Nostra- 
damus. who were also involved in occult speculations and practices 
and were also suspected of commerce with the devil. But Faust 
attained to posthumous fame because of his first biographer. the 
anonymous author of the first F a z ~ s t b ~ ~ c h ,  published by Johann 
Spies in Frankfurt-on-Main in 1jS7. The book is of unequal 
merit; for bookmaking of the crudest kind underlies the collection 
of magical feats which forms its nucleus. These tales, taken from 
Lercheimer and other demonologists. had been told about the an- 
cient magi and retold.in the middle ages and later about such 
reputed \vizards as Virgil, Merlin. Simon Xagus, Gerbert (Pope 
Silvester 11): Albertus Magnus. Roger Bacon, Zyto and many 
more. They were no~v  attributed to Faust, baldly and badly nar- 
rated and still further disenchanted by the clodhopping humour 
shown at  the expense of Faust's dupes. Disenchantment also 
spoils the evocation of Helen of Troy, a devil disguised as a wanton, 
doll-like minx; but the genuinely poetic idea which summons her 
up from Hades to ensure Faust's damnation set Christopher Mar- 
lowe's imagination aflame and is one of the reasons why the legend 
put on immortality. The other is to be found in the intense con- 
viction of the author. a God-fearing, devil-fearing Lutheran, of 
the truth of the tale he was telling. His descriptions of the nether 
regions and of the fearful state of mind of his heart-hardened hero 
have spiritual intensity and are still impressive, as can be seen 
from Thomas Mann's highly effective use of many such passages 
verbatim in his Doktor  Faustus (1947 ) .  Moreover, in the creation 
of Mephostophiles (for whose name. of which this was the origi- 
nal form. he was also responsible), the author attained to such 
realism in his presentation of the savage. embittered, remorseful 
and yet ruthless fiend as to inspire unquestioning belief. 

The book ran like wildfire through Europe. I t  was translated 
speedily into Low German. Danish. Dutch. English and French, 
and. somewhat later, into Polish and Czech, while revised and 
augmented editions, one of them in rhyme, follo~i-ed on each 
other's heels in Germany. Its career was halted there by the ap- 
pearance in 1599 of Georg Rudolf f idmann's Fnztstbztch, which 
dislocated and swamped the sadly diminished tale with a spate 
of learned and sermonizing commentaries and further disfigured 
it by retelling it with a rabidly anti-Catholic and anti-Semitic 
bias. This version was re-edited in 1674 by Johann Nikolaus 
Pfitzer and cut into little hits by Christlich XIeynenden in 1725 
to form a popular chapbook, by which time the original Spies ver- 
sion was forgotten. 
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But it had served its turn; for the Elizabethan prose transla- 

tion by  "P. F., Gent." in 1592 or earlier inspired Christopher 
JIarlowe's T h e  Tragicall History o f  D .  Faustus (published 1604)~ 
in which the tragic power and passion latent in the original at- 
tained a summit unsurpassed in Faustian literature. Marlowe, 
who followed his source closely, took over a good deal of the 
farcical element and introduced a comic subplot, thus admitting 
elements of decay into the tragic organism which, decomposing 
the legend with a speed almost equal to the swiftness of its flower- 
ing, brought it  finally to the compost heap with LVilliam Mount- 
fort's T h e  L i f e  and Death o f  Doctor Faustus. W i t h  the  Hzrmours 
of Harleqzii?~ and Scaramouche (1697) and John Thurmond's 
pantomime Hal-leqziin Doctor Fazistus (1724). I t  underwent a 
similar but less radical deterioration in Germany, where English 
strolling players presented Marlowe's drama early in the 17th 
century. German versions soon supplanted the probably mangled 
English text and, to judge by the playbills and accounts rrhich 
have survived, sensationalized it with many spectacular effects, 
introduced some indigenous elements and diversified it with a 
great deal of clowning. Faust dramas of this kind were enacted 
for 2 0 0  years on the popular stage; and the puppet-play texts, 
many of them still extant, suggest that on the whole the Marlovian 
scheme was adhered to in the booths, as well as on the boards. 
The puppet plays themselves, streamlined and artless: with some 
tense and moving scenes, allowed a large part to Casper the clown; 
but,  however much shortened Faust's part might be in consequence, 
his tragic end was often floodlit with poetry, and his eternal dam- 
nation was never in doubt. 

This fact had to be taken into account by the fabricators and 
editors of the extremely lucrative magical manuals circulating at 
the time. With a view to increasing sales, they used Faust's name 
on the title page and sometimes in the body of incantation cere- 
monies deriving ultimately from Akkadian-Chaldean inscriptions 
through the Greco-Roman papyri and Jewish rituals; and in order 
to reassure prospective purchasers of these various so-called Faus- 
tian Hollenzwunge ("harrowings of hell"), they either wrote pre- 
ambles showing how the dangerous bilateral pact with the devil 
could be avoided or they ignored the subject and concentrated on 
the unilateral pact which constrained t.he spirits to obedience vith- 
out any bodily or spiritual harm to the exorcist. The great Faus- 
tian ritual classic Magin Naturalis e t  In?zaturalis (in the Weimar 
grand-ducal library and well known to Goethe) went even further. 
After giving the text of the unilateral pact, it also communicated 
the wording of a bilateral pact, with the soul of the exorcist at 
stake, and then gave the religious ceremony to be performed in 
order to break the agreement. Exceedingly pious in tone, these 
manuals mere in great demand during the 17th and 18th centuries, 
 hen it was believed that with their help buried treasure could be 
located and raised; and they popularized the notion that infernal 
pacts could be renounced by the grace of God. 

But the name of Gotthold Lessing is the first great name asso- 
ciated with the salvation of Faust in literature. The desire and 
pursuit of knodedge appeared to this enlightened rationalist as 
one of the noblest instincts of the human mind, and he left a 
scheme and some scenes pointing t o ~ ~ a r d  the hero's reconciliation 
with God. Published in 1784. they had great influence; and from 
then onward the innumerable Faustian authors have been divided 
into t ~ o  camps: the traditionalists and the salvationists. Even 
before the appearance in 1808 of Goethe's Faust, part i: with 
its promise of salvation in the prologue, several dramatists had 
attempted to realize this ideal; and others continued to do so 
both,before and after the publication of his Faust,  part ii? in 
1833. although the awe-inspiring conclusion to this masterpiece 
of modern literature should have discouraged his successors. For 
it is more than salvation to which Goethe's Faust attains in the 
final act,  which is an apotheosis of the hero as a representative 
of striving and seeking humanity, who may spend a lifetime erring 
but will be redeemed by the active pursuit of knowledge a.nd 
truth. Goethe is unique in having solved the seemingly insoluble 
problem of grafting a hurnane and rationalistic ethic onto the 
dire assumptions of the legend; but the introduction of love inter- 
est into the cosmic conflict ~vi th the appearance of Gretchen di- 

minished its grandeur in Faustian literature as a whole, although 
this is not nearly so much the case with the tragic traditionalists, 
on some of whom Don Juan and Byron have left their mark. None 
of them can hold a candle to iblarlowe; but there are works of 
real interest, power and beauty among them. Klinger's and 
Thomas Mann's contributions have already been mentioned. To 
them should be added: Adelbert von Chamisso, Faust, E i n  Versuch 
(1804), Christian Grabbe, Don  Juan und Faust (1829), Kikolaus 
Lenau, Faztst: E i n  Gedicht (1836), Woldemar Kurnberger, Jose- 
phus Fazat (1847), Heinrich Heine, Doktor  Fazlst: Eifz Tanzpoem 
(18 51) and Paul Valery, .Won Faust (1946). None of these poets 
has been able to accept Goethe's optimistic conclusion; and Lenau 
and ValCry, in particular, have stressed the dangers inherent in the 
notion of attaining to absolute knowledge a i t h  its correlative 
poaer. In  their norks the annihilating instinct of mankind faces 
the incorruptibility proclaimed by Goethe; and the fear of the 
Faustian spirit of insatiable scientific inquiry has been given 
modern expression. 

BIBLIOGRAPHY.-J. Scheible, Das Kloster, 2 ,  3 ,  5 ,  11 (1845-49) ; Karl 
Engel, Zusamn~enstellung der Faust-Schrijten Guam 16ten Jarhundert 
bis Mitte 1884 (1885) ; A. Tille, Die Faustsplitter i n  der Literatur des 
16ten bis 18ten Jahrhz~nderts (1900 [1898]-1904); C .  Kiesemetter, 
Faust in  der Geschichte und Traditiotz (1893) ; K. G. Wendriner (ed ), 
Die Fa~tst-Dichtz~ng V 0 7 ,  neben rlnd nach Goethe, 4 vol. (1914) ; H. W. 
Geissler (ed.), Gestaltufigen des Faust, 3 vol. (1928) ; P. M. Palmer and 
R. P. More (eds.), T h e  Sources of the baust Tradition, From Simon 
Magus to  Lessing (1936) ; E M. Butler, T h e  M y t h  o f  the Magus (1948), 
Ritual Afagic (194y), T h e  Fortunes o f  Faztst (1952) ; G. Bianquis. Faust 
Li travers quatre sidcles, 2nd rev. ed. ( I  y 5 ; ) .  (E. M. BR ) 

FAUSTINA, ANNIA GALERIA, the younger, daughter 
of Antoninus Pius, and wife of Marcus Aurelius Antoninus. She is 
accused by Dio Cassius and Capitolinus of gross profligacy, and 
was reputed to have instigated the revolt of Avidius Cassius 
against her husband, but this may be untrue, as he was al~vays 
devoted to her. She died in A D.  175 or 176 (so Clinton, Fasti 
rom. )  at Halala, near RIount Taurus, in Cappadocia, whither she 
had accompanied Aurelius. Charitable schools for orphan girls 
(hence called Faustinianae) were founded in her honour. 

See Capitolinus, Marcus Aurelius; Dio Cassius lxxi. 2 2 ,  lxxiv. 3 ;  
E. Renan, in Afe'langes d'histoire et des voyages, 169-195. 

FAUSTUS, SAINT OF RIEZ ( c .  400-C, 490). bishop of Riez, 
France, and one of the chief exponents of Semi-Pelagianism, was 
born in Roman Britain about the year 400. He and probably his 
family went to southern Gaul in the first years of the 5th century. 
Faustus joined the newly founded monastic community on the Iles 
de LCrins. of which he became the third abbot about 433. After 
some 2 0  years as abbot. Faustus mas elected bishop of Riez in the 
Basses-Alpes and from then on played a leading role in the ecclesi- 
astical life of 5th-century Gaul. He died about 490. Although 
he was liturgically venerated as a saint before the 19th century 
in Riez (feast day, Sept. 28), this cultus has completely disap- 
peared. 

Faustus was a significant theologian and a celebrated preacher. 
His sermons, many of which were reworked and used by Caesarius 
of Arles ( q . ~ . ) ,  can still be found attributed to other names in the 
sermon collections gathered in 6th-century France. As a theolo- 
gian, Faustus in his two books De gratia gave the final form to the 
Gallic anti-Augustinianism today called Semi-Pelagianism. For 
Faustus, grace was indeed necessary for true virtue and salvation, 
but he conceived grace as something extrinsic to man, which was 
rendered operative through man's own natural initiative toward 
salvation (credulitatis a f e c t u s ) .  LVithout naming Faustus but 
citing his very words, the second Council of Orange (529)  rejected 
Faustus' doctrine. 

Faustus' \iorks were printed by J. P. Migne, Patrologia Latina, 
vol. Iviii, 523-j57, and A. Engelbrecht, Fausti Rezensis operc, 
in the series "Corpus Scriptorum Ecclesiasticorum Latinorum," 
vol. xxi (1891). 

See G Weigel, S J., Paustus of Riez (1938). ( G .  WL.) 
FAUVISM: see PAINTIUG. 
FAVARA, a toan of Sicily. province of Agrigento. 8 mi E. of 

the city of that name by rail. Pop. (19 j I ) ,  2 j , 2  j j An agricul- 
tural centre \ ~ i t h  sulfur and other mines, and a fine castle ( 1 ~ 8 0 )  
of the Chlaramonte family. 



FAVART 
FAVART, CHARLES SIMON ( I  710-1 792). French dram- 

atist and one of the creators of French ope'ra comique, vas born 
in Paris. Nov. 13. 1710. After his father's death he carried on his 
business as pastry cook, meanwhile writing librettos for light 
operas. He became stage manager of the OpCra Comique in I 743, 
and in I745 married Marie Duronceray (17a7-72), a singer and 
actress. She attracted the attentions o i  Maurice de Saxe, Favart's 
patron, who used his power over them both to make her his mis- 
tress. Favart's best play, Les Trois Sultanes (1761), is a comedy 
based on a similar triangular situation. Here song and dance play 
a less important part than in Favart's other works, the best of 
which is La Chercheuse d'esprit (1741). Favart became director 
of the OpCra Comique in 1758. He died in Belleville. May 12, 
I 792. His Me'moires et correspondance litte'raires, dravtatiqztes et 
anecdotiques (1808) throws light on the writer and his times. 

See A. Font, Favart. L'opera-comique et la come'die-vaudeville au 
.YVIIe et X V I I I "  sihcles (1894) ; A. Iacuzzi, The European Vogue of  
Favart (1932). ( D .  Ks.) 

FAVERSHAM, a market town, river port and municipal 
borough in the Faversham parliamentary division of Kent, Eng., 
on a creek of the Swale, 9 mi. W.S.ll.'. of Canterbury by road. 
Pop. (1951) 12,293. Area 4.7 sq.mi. I t  is a member of the Cinque 
Port of Dover. The Early English church of St. Alary of Charity 
(restored in 1754) has some remains of frescoes ( c .  1305) on one 
of the columns and 14th-century paintings in the chancel. A brass 
cornmemorates King Stephen. whose remains are said to have been 
transferred at the Dissolution to a tomb in the Trinity chapel from 
the Cluniac abbey which he founded. Matilda, his queen, was also 
buried in the abbey. The fragment of the outer gateway that re- 
mains forms part of the house wherein Thomas Arderne (Arden) 
was murdered in I j jo. This event is the theme of The  Lament- 
able and True  Tragedie o j  &I. Arden of Feversham in  Kent ,  one 
of the earliest English domestic dramas. 

Faversham's grammar school was founded in I j27, forfeited a t  
the Dissolution and restored by Elizabeth I in I j76. The original 
building (158:) still exists. 

Traces of Roman settlement have been found, but the town 
(Favreshant in Domesday Book) owed its early importance to its 
situation as a port on the Swale near Tatling street and sur- 
rounded by fertile country. In 811 it was called the king's town 
"of Fefresham" and a witenagemot was held there under Athel- 
stan. In 1086 it was assessed as royal desmesne, and a market 
held. R'hen King Stephen founded the abbey in I 147, he endowed 
it with the manor and hundred of Faversham. which caused many 
disputes between the abbot and men of Faversham concerning the 
abbot's jurisdiction. 

Faversham was probably a member of Dover from the earliest 
association of the Cinque Ports, certainly as early as Henry 111, 
as shown by a charter of 12j2. All the liberties of the Cinque 
Ports were granted to the barons of the town in 1302. The gov- 
erning charter till 183j was that of Henry VIII,  granted in I j 4 j  
and confirmed by Edward \-I. 

Faversham creek is navigable up to the town for vessels up to 
300 tons. The shipping trade is considerable, chiefly in oils. tim- 
ber, agricultural feeding stuffs and fertilizers: both coastwise and 
from continental ports. The oyster fisheries were formerly man- 
aged by a very ancient guild, the Company of Free Dredgermen 
of the Hundred and Manor of Faversham, but since 1929 by the 
statutory company. Hops and cherries are largely grown in the 
neighbourhood. Brewing. brickmaking. the quick ireezing and 
canning of fruit and vegetables and the grading and packing of 
apples and pears are carried on. There are a shipyard and light 
engineering works in the town, also large oil depots. 

FAVORINUS (fl .  and century A.D.), skeptical philosopher 
and sophistic rhetorician of the Roman empire. whose life. as he 
said. Lvas remarkable because "being a Gaul, he lived as a Greek; 
being a eunuch [an androgyne], he was sued for adultery: and, 
being in dispute with the emperor, he suffered nothing." Born 
in Arles, he is known to have lived in Rome. in Athens, in Corinth 
and in Ephesus and to have been highly esteemed for his learning 
and for his eloquence. Plutarch, Herodes Atticus and Aulus Gel- 
lius were his friends; Polemo of Laodicea, his bitterest rival. 

Falling into disfavour with the emperor Hadrian, he appears to 
have retired to comfortable exile in Chios until the end of the reign. 

Favorinus wrote philosophical discourses. declamations, a Mis- 
cellaneous History and memoirs. His serene discourse O n  Exile 
was printed by M. Sorsa and G. Vitelli from a Vatican Greek 
papyrus in 1931. Editions of Dio Chrysostom (9 .3 . )  include two 
orations (xxxvii and lxiv) now usually ascribed to Favorinus: the 
Covinthiaca, an outstanding specimen of rhetorical exercise in the 
Asianic style; and O n  Fortune. Only fragments remain of his 
other works; the historical ones are collected by C. Miiller, Frag- 
men ta  h i~ to r i corum Graecorum, iii ( 1849). 

R I B L I ~ G R A P H Y . - P ~ ~ ~ O S ~ ~ ~ ~ U S  and Eunapius, Lives of the Sophists, 
Eng. trans. by  W. C. Wright (1922) ; W. Schmid, "Favorinus," Pauly- 
Wissowa, Real-Encyclopadie der classischan d41tertz~msw~issenschaft, vi 
(1909) ; W. Schick, Favorin . . . und die antike Evziehungslehre (1912). 

FAVRAS, THOMAS DE MAHY, MARQUIS DE (1744- 
1790), French royalist, was born on March 26, 1744, a t  Blois. 
In 1772 he became first lieutenant of the Swiss guards of the 
count of Provence (afterward Louis XVII I ) .  H e  retired in 177 j 
and married in I 776 Victoria Hedwig Caroline, princess of Anhalt- 
Bernburg-Schaumburg, whose mother, deserted by her husband 
Prince Carl Ludwig in I 749, had found refuge with her daughter 
in the house of Jlarsbal Soubise. After his marriage he went to 
Vienna to press the restitution of his wife's rights, and spent some 
time in 1Varsaw. 

In  1787 he was authorized to raise a patriotic legion to help 
the Dutch against the stadholder William IV and his Prussian 
allies. Returning to Paris at the outbreak of the French Revolu- 
tion, he became implicated in schemes for the escape of Louis XVI. 
H e  was commissioned by the count of Provence, through the 
comte de la Chbtre, to negotiate a loan of 2.000.000 fr.  from the 
bankers Schaumel and Sartorius. Favras was betrayed, however, 
and, with his wife. was arrested on Christmas eve: 1789. 

In  the course of a trial of nearly two months' duration the wit- 
nesses disagreed, and even the editor of the Re '~~o lu t i ons  de Paris 
(no. 30) admitted that the evidence was insufficient, but an armed 
attempt of the royalists on the Chhtelet on Jan. 26, which was de- 
feated by La Fayette, sealed his fate. H e  was hanged on the Place 
de Grbve on Feb. 19, 1790. 

Favras was generally regarded as a martyr to his refusal to im- 
plicate the count of Provence, and Madame de Favras was pen- 
sioned by Louis XVI. 

The official dossier of Favras's trial ior high treason against the 
nation disappeared from the Ch$telet, but its substance was pre- 
served in the papers of a clerk. 

BIBLIOGRAPHY.-For particulars see A. Tuetey, Re'pertoire ge'niral 
des sources +naltuscrites de l'histoire de Paris pendant la Re'volution 
Fran~aise, vol. i, pp. 17j-177 (1890) ; M. Tourneux, Bibl. de l'histoire 
de Paris pendant la Rholut ion  Frangaise, vol. i, pp. 196-198 (1890). 
See also a memoir by Eduard. freiherr von Stillfried Ratenic (Vienna, 
1881), and an article by Alexis de Talon in the Revue des deux mondes 
(June I j ,  18j1). 

FAVRE, JEAN ALPHONSE (1815-1890), Swiss geologist, 
born at  Geneva on March 31. 181 j, was for many years professor 
of geology in the academy at Geneva and afterward president of 
the federal commission with charge of the geological map of 
Switzerland. One of his earliest papers was "On the Anthracites 
of the Alps" (1841). and later he gave special attention to the 
geology of Savoy and of Mont Blanc and to the ancient glacial 
phenomena of those Alpine regions. He died at  Geneva in June 
1890. 

FAVRE, JULES CLAUDE GABRIEL ( I  809-1880), 
French statesman, was born at Lyons on March 21, 1809, and 
was an advocate by profession. From the time of the revolution 
of 1830 he declared himself a republican. After the revolution of 
1848 he was deputy for Lyons to the constituent assembly. On 
Dec. 2 ,  1851, he tried with Victor Hugo and others to organize an 
armed resistance to Louis Sapoleon in the streets of Paris. 

After the coup d'etat he withdrew from politics, resumed his 
profession and distinguished himself by his defense of Felice 
Orsini, the perpetrator of the attack against the life of Sapoleon 
111. 

In  1858 he was elected deputy for Paris, and was one of the 
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"five" who gave the signal for the republican opposition to the 
empire. In 1863 he became the head of his party, and delivered 
a number of addresses denouncing the Mexican expedition and the 
occupation of Rome. These addresses, eloquent, clear and inci- 
sive, won him a seat in the French academy in 1867. With Thiers 
he opposed the declaration of war against Prussia in 1870, and at 
the news of the defeat of Napoleon I11 at Sedan he demanded 
from the legislative assembly the deposition of the emperor. 

In  the government of national defense he became vice-president 
under Gen. Louis J. Trochu, and minister of foreign affairs, with 
the onerous task of negotiating peace with victorious Germany. 
H e  proved to be less adroit as a diplomat than he had been as an 
orator, and committed several irreparable blunders. His state- 
ment on Sept. 6, 1870, that he "would not yield to Germany an 
inch of territory nor a single stone of the fortresses" was a piece 
of oratory which Bismarck met on Sept. 19 by his declaration to 
Favre that the cession of Xlsace and of Lorraine was the indis- 
pensable condition of peace. He arranged for the armistice of 
June 28, 1871, without knowing the situation of the armies and 
without consulting the government at  Bordeaux. H e  neglected to 
inform Gambetta that the army of the east (80.000 men) was not 
included in the armistice, and it was thus obliged to retreat to neu- 
tral territory. 

Favre withdrew from the ministry, discredited, on Aug. 2 ,  1871, 
but remained in the chamber of deputies. Elected senator on 
Jan. 30, 1876, he continued to support the government of the re- 
public against the reactionary opposition until his death on Jan. 20, 
1880. 

His works include many speeches and addresses, notably 
La Liberte' de la presse (1849), De'jense de F .  Orsini (1866), 
Discours de re'ception ci Z'Acade'mie fran~aise (1868), Discozbrs sur 
la liberte' inte'rieure (1869). 

I n  Le Gouvernement de la De'fense Nationale, 3 vol., 1871-75, 
he explained his role in 18 70-71. After his death his family pub- 
lished his speeches in eight volumes. 

See G.  Hanotaux, Histoire de la France contemporaine (1903, etc.) ; 
also E Benoit Lkvy, Jules Favre (1884). 

FAVUS, a highly contagious ringworm of the scalp, occurring 
occasionally also on other parts of the skin and in the nalls. It  is 
endemlc among the poor population in many areas of eastern and 
southeastern Europe and in the middle east. I t  is uncommon in 
western Europe and in the U S. Favus is caused by the invasion 
of the skin and the hair by fungi of the Achorion group, leading to 
the formation of hard, cup-shaped, sulfur-yellow crusts with a 
mouse-nestllke odour. In  contrast with other fungous diseases 
of the scalp, favus irreparably destroys the hair follicles. Un- 
sightly permanent spotty baldness and scarring result in the in- 
volved areas. 

Treatment of this disease is difficult, particularly because many 
members of one family may have it and transfer it  to each other. 
See also RINGWORM O F  THE SCALP. (RD. B. S.) 

FAWCETT, HENRY (1833-1884), English politician and 
economist, was born at Salisbury on Aug. 25, 1833, the son of a 
successful businessman. He was educated a t  King's College 
school, London, and at Peterhouse and Trinity hall, Cambridge. 
H e  was seventh wrangler in 1856, and was eIected to a fellow- 
ship a t  his college. H e  then entered Lincoln's Inn. His brilliant 
prospects, however, were shattered when he was blinded by a 
shooting accident in 1858. Nevertheless he fished, rowed, skated, 
walked and rode, and even learnt to play cards and at Trinity 
Hall, Cambridge, he entered cordially into the social life of the 
college. He now specialized in political economy. He was a loyal 
follower of Mill, and as a popularizer of his economic theory and 
a demonstrator of its principles by concrete examples he had no 
rival. His power of exposition was illustrated in his kfanz~al oj 
Political Economy (1863), of which in 20 years as many as 20,000 

copies were sold. 
In  1863, Fawcett stood and elected for the chair of Political 

Economy at  Cambridge. He was already known in political circles 
as an advanced Radical, and in 1865 he was elected M.P. for 
Brighton. In 1867 he married Millicent, daughter of Newson 
Garrett of Aldeburgh, Suffolk (see FAWCETT, DAME MILLICEXT 

GARRETT, G. B. E.). 
Fawcett was a severe critic of Liberal Administration and pro- 

tested against the limited scope of the Elementary Education Bill, 
Gladstone's method of abolishing army purchase, certain grants to 
the royal family, and methods of Indian finance. I n  short he was 
a thorough going radical who was looked at  askance by the 
Liberal Party. Constructively he accomplished some reform in 
Indian finance methods, and secured public attention to the 
preservation of commons, and of New Forest and Epping Forest. 
As an opponent of the Disraeli government (1874-80) Fawcett 
came more into line with the Liberal leaders. When the Liberal 
party returned to power in 1880 Gladstone offered Fawcett a 
place in the new government as postmaster-general (without a 
seat in the cabinet). He showed himself a most capable head of a 
public department. T o  his readiness in adopting suggestions, and 
his determination to push business through instead of allowing it 
to remain permanently in the stage of preparation and circumlocu- 
tion, the public was mainly indebted for five substantial postal 
reforms:-(I) The parcels post, (2) postal orders, (3) sixpenny 
telegrams, (4) the banking of small savings by means of stamps, 
(5) increased facilities for life insurance and annuities. In  con- 
nection with these last two improvements Fawcett, in 1880, with 
the assistance of James Cardin, took great pains in drawing up a 
small pamphlet called Aids to Thrift, of which over a million 
copies were circulated gratis. A very useful minor innovation of 
his provided for the announcement on every pillar-box of the 
time of the "next collection." In  the post office, as elsewhere, 
he was a strong advocate of the employment of women. Pro- 
portional representation and the extension of franchise to women 
were both political doctrines which he adopted very early in his 
career, and never abandoned. H e  died at  Cambridge on Nov. 6, 
1884, and was buried in Trumpington churchyard, near Cam- 
bridge. 

In the great affliction of his youth Fawcett bore himself with a 
fortitude which it would be difficult to parallel. The kindness 
evoked by his misfortune, a strongly reciprocated family affection, 
a growing capacity for making and keeping friends-these and 
other causes tended to ripen all that was best, and apparently that 
only, in a strong but somewhat stern character. His acerbity 
passed away, and in later life was reserved exclusively for official 
witnesses before parliamentary committees. Frank, helpful, 
conscientious to a fault, a shrewd gossip, and a staunch friend, he 
was a man whom no one could help liking. 

See Leslie Stephen, Life o f  Henry Fawcett (1885) .  
FAWCETT, DAME MILLICENT GARRETT, G.B.E. 

(1847-1929) the eighth child of Newson Garrett, merchant ship- 
owner of Aldeburgh, Suifolk. Educated a t  a private school, she 
married at 2 0  Professor Henry Fawcett M.P., afterwards post- 
master-general. Her husband's blindness and the perfect sym- 
pathy between them led to  the closest interdependence of their 
activities. Under his inspiration she wrote an elementary manual 
on political economy. After his death in 1884 she lived in Lon- 
don with her sister Miss Agnes Garrett and her daughter Philippa, 
who like her father achieved the distinction of being Senior 
Wrangler a t  Cambridge. 

Her best known work was begun immediately after marriage 
and continued for 50 years, as a leader-after the first few years 
the chief leader--of the constitutional movement for women's 
suffrage. The changes it  wrought in women's status are typified 
by the fact that in 1867, after her first speech a t  the first meeting 
advocating women's suffrage, she and another were referred to in 
parliament as "two ladies, wives of members of this House, who 
had disgraced themselves" by speaking in public. Yet the quality 
of the supporters whom the movement immediately secured is 
shown by those who spoke a t  the same meeting-J. S. Mill, 
Charles Kingsley, John Morley, Sir Charles Dilke, James Stans- 
feld, Professor Fawcett. 

The work that ensued put a heavy strain on Mrs. Fawcett's 
predominant qualities-her invincible tenacity of purpose, un- 
faltering faith in ultimate victory combined with sagacious appre- 
ciation of present difficulties, and unfailing humour. Practically 
every session for so  years, save when the nation was a t  war, a 



FAWKES-FAYETTEVILLE 125 

Woman's Suffrage bill was introduced into parliament, occasionally 
to  achieve a second reading victory, but always to be talked out, 
blocked or defeated. Every year's work meant a growing volume 
of meetings, petitions, processions, press campaigns, etc. After 
1905, when the militant suffrage campaign began, this army be- 
came divided into two main forces, which fought separately with- 
out turning their arms against each other. 

Mrs. Fawcett was always passionately patriotic. During the 
South African War, the Government sent her to investigate the 
concentration camps for Boer women and children. The report 
she produced vindicated (her opponents said white-washed) their 
administration. The outbreak of the World War was the heaviest 
blow of her political life. Immediately the whole strength of her 
organization was turned t o  efforts for  "sustaining the vital forces 
of the nation." I n  Jan. 1918, the national change of heart towards 
women's claims for which her patient work had paved the way, 
was consummated by  the passing of the Representation of the 
People Act, enfranchising about six million women. A year later, 
her National Union of Women Suffrage Societies having become 
the National Union for Equal Citizenship, she retired from active 
leadership. She wrote The IVomert's Victory end After (1919), 
and W h a t  I Re~~zember (1924). The order of D.B.E. was conferred 
on her after the war, and she was given the G.B.E. in 192j. She 
died in London, Aug. 5, 1929. (E. F. R.) 

FAWKES, GUY ( I  5 70-1 606), English Gunpowder plot 
conspirator, the only son of Edward Famkes of York, a member 
of a Yorkshire family and advocate of the archbishop of Tork's 
consistory court, mas baptized at  St. Michael le Belfrey at York 
on April I 6, I j 70. 

His parents being Protestants. Fawkes was educated at the free 
school at  Tork. Soon after his father's death his mother re- 
married. Fawkes's stepfather was connected with many Roman 
Catholic families and was probably a Roman Catholic himself, 
and Fan kes became a zealous adherent of the old faith. In I 593 
he went to Flanders and enlisted in the Spanish army, assisting 
at  the capture of Calais by the Spanish in I 596 and gaining some 
military reputation. 

The Gunpowder Plot.--In 1604 Thomas Winter, at the in- 
stance of Robert Catesby ( q . ~ . ) ,  in whose mind the Gunpowder 
plot had no\\ taken definite shape, introduced himself to Fawkes 
in Flanders, and as a "confident gentleman," "best able for this 
business," brought him on to England as assistant in the con- 
spiracy. Shortly afterward he was initiated into the plot, after 
taking an oath of secrecy, meeting Catesby, Thomas Winter, 
Thomas Percy and John Wright at a house behind St. Clement's. 
Since he was unknown in London, and because of his exceptional 
courage, coolness and probably his military experience, Fawkes 
was entrusted with the actual accomplishment of the design; 
when the house adjoining the parliament house was hired in 
Percy's name, he took charge of it as Percy's servant, under the 
name of Johnson. He acted sentinel while the others worked a t  
the mine in Dec. 1604. and on the discovery and hiring of the 
adjoining cellar, beneath the house of lords. he arranged in it the 
barrels of gunpowder, which he covered with firewood and coals 
and with iron bars to increase the force of the explosion. 

When all was ready in May 1605, Fawkes was dispatched t o  
Flanders to acquaint Sir LVilliam Stanley (aho  had betrayed the 
city of Deventer to the Spaniards in 1587) and the intriguer Hugh 
Owen with the plot. He returned in August and brought fresh 
gunpowder into the cellars to replace any spoiled by damp. A slow 
match mas prepared which mould give him a quarter of an hour in 
which to escape from the explosion. For the discovery of the 
scheme, see GUNPOWDER PLOT. 

Fawkes behaved with the utmost fortitude when arrested. H e  
refused stubbornly to give information concerning his accom- 
plices: on Kov. 8 he gave a narrative of the plot, but it was not 
till the 9th when the fugitive conspirators had been taken a t  
Holbeche. that torture wrung from him their names. His signature 
to his confession of this date, consisting only of his Christian 
name and written in a faint and trembling hand, is probably a 
ghastly testimony to the severity of the torture which James had 
ordered to be applied if he would not otherwise confess. He was 

tried, together with Robert and Thomas IVinter, John Grant, 
Ambrose Rokewood, Robert Keyes and Thomas Bates, before a 
special commission in Westminster hall on Jan. 27, 1606. 

Fawkes suffered death in company with Thomas Winter, Roke- 
wood and Keyes on the 31st, being drawn on a hurdle from the 
Tower to the parliament house, opposite which he was executed. 
He made a short speech on the scaffold, expressing his repentance, 
and mounted the ladder last and with assistance, being weak from 
torture and illness. 

BIBLIOGRAPHY.-S. R. Gardiner, History o f  Englalzd . . . 1603-42, 
vol. I (London, 1883), What Gunpowder Plot Was  (London, 1897); 
R. Davies, The Fawkeses of  Yovk in the 16th Celztzlry (Westminster, 
1850) ; Dict. o f  Xat. Biog. and authorities cited there. The official ac- 
count (untrustworthy in details) is the True and Perfect Relation of 
the Whole Proceedings Against the Late )Most Barbarous Traitors 
(London, 16061, reprinted by Bishop Barlow of Lincoln as The Gun- 
powder Treason (London, 1679). 

FAYAL, a Portuguese island forming part of the Azores 
archipelago. Pop. (19j0) 23,923; area, 66 sq.mi. Fayal (i .e. ,  "the 
beech ~ o o d " )  was so called from the former abundance of the 
Myrica faya, which its discoverers mistook for beech trees. I t  
has an excellent harbour at Horta (q.v.), a town of 8,614 inhabi- 
tants. Cedros (2,912) and Feteira ( 2 , j ~ j )  are the other chief 
towns. The women of Fayal manufacture fine lace from the agave 
thread. They also execute carvings in snow-white fig-tree pith, 
and carry on the finer kinds of basketmaking. A small valley, 
called Flamengos, perpetuates the name of the Flemish settlers, 
who have left their mark on the physical appearance of the 
inhabitants. (See AZORES.) 

FAYETTEVILLE, a city of Arkansas! U.S., the seat of \\'ash- 
ington county, is located in a circle of hills: part of the beautiful 
Ozarks. The home of 13 governors, and Archibald Yell: the first 
congressman from Arkansas, a historic stop on the Overland Mail 
route, Fayetteville is the site of the University of Arkansas (es- 
tablished 1871). There was no settlement there when the city 
was staked as a site for the county seat in 1828. The city was 
first named Washington Courthouse, but changed to Fayetteville, 
after Fayetteville, Tenn.. in 1829. I t  was incorporated in 1836, 
received a city charter in 1859: which was abolished by act of the 
legislature in 1867; was reincorporated as a town in 1869; and in 
1906 again became a city. The town acquired an educational repu- 
tation through its early schools, especially Sophia Sawyer's Female 
seminary (1839) and Arkansas college (1852). The latter was 
the first degree-granting college in Arkansas. 

Within 30 mi. of both the Missouri and Indian territory borders, 
Fayetteville suffered severely during the Civil War. The battle 
of Pea Ridge (March 7-8, 1862) was fought in neighbouring Ben- 
ton county and the battle of Prairie Grove (Dec. 7, 1862) just 
10 mi. west of tow'n. After the battle of Fayetteville (April 18, 
1863) the town was held by federal troops until the end of the war. 
The dead of thqse battles are buried in Fayetteville's Sational and 
Confederate cemeteries. 

While industry exists, Fayetteville is primarily a residential 
community. For comparative population figures see table in AR- 
KANSAS : Population. (IV. J. LE.) 

FAYETTEVILLE, a city of North Carolina, U.S., the seat 
of Cumberland county and one of the state's oldest and most his- 
toric tow7ns. The city is 50 mi. S.S.Ii7. of Raleigh on the west bank 
of the Cape Fear river at the head of navigation, 120 mi. from the 
ocean. The town is located in a region noted for its production 
of cotton, tobacco and other crops. For more than a century this 
area was the centre of the nation's naval stores industry, the chief 
products being tar and turpentine. After 1870 this industry de- 
clined and finally disappeared. Textiles and lumber are the largest 
industries. Others include tobacco sales warehouses, food process- 
ing, cotton seed, fertilizer, furniture, brick and stone. I t  has had 
a council-manager form of government since 1949. 

Highland Scots established the original settlement there in 1739 
and named it Campbellton. A few years later other Highlanders 
founded the village of Cross Creek, one mile northwest of Camp- 
bellton, where they found two creeks whose currents crossed. In  
1783 the two settlements united and were incorporated as Fayette- 
ville, the first community so honouring the Marquis de La Fa- 
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yette. Fayetteville served as the state capital from 1789 to 1793. 
There on Nov. 21, 1789, the second state ratifying convention 
approved the Constitution of the United States, which had been 
rejected the previous year at  Hillsboro By 1820, with a popula- 
tion of approximately 3,500, Fayetteville was second only to Wil- 
mington in size and commerce. It was the centre of the state's 
"wagon trade" and in the 1850s was the eastern terminal of the 
longest plank road ever built in the United States. Gen. William T.  
Sherman occupied the town in March 1865. 

Points of interest include the Market House (built in 1838), 
which houses a public library and historical museum; the armory 
of the Fayetteville Independent Light infantry, organized in 1793; 
the State Teachers' College for Negroes (founded in 1877 and one 
of the earliest schools of its kind) ; and many monuments and old 
halls and houses. About 10 mi. northwest of the city are Fort 
Bragg and Pope air force base. 

For comparative population figures see table in NORTH CARO- 
LINA: Population. (H. T. L.) 

FAY OLLE, MARIE EMILE (1 852-1 928), French soldier, 
entered the Polytechnique in 1873, joined the 16th regiment of 
artillery in 1875, entered, in 1889, the h o l e  de Guerre, where he 
was professor of the artillery course 1897-1907 and where, against 
orthodox opinion, he urged the importance of concentration of 
fire and the obstacle it offered to an attacker. Made a general of 
brigade in 1910, Fayolle, on the outbreak of World War I, \+as 
given command of the 70th reserve division, which, with the 77th, 
formed under Gen. Henri PCtain the 3rd army corps and played a 
brilliant part in the offensive of hlay 1915. In June 191 5 Fayolle 
was given command of the 33rd corps, uhich he directed dur- 
ing the attack a t  Souchez and Vimy of September; in Feb. 1916 he 
was given the 6th army, which took part in the battle of the 
Somme, and in May 1917 succeeded Pbtain a t  the head of the 
centre group of armies (holding the Champagne and Verdun 
fronts). After a few weeks in Italy he was recalled in Feb. 1918 
in expectation of the German offensive, and in March took com- 
mand of all the forces engaged between PCronne and Barisis- 
the reserve army group-and definitely checked by March 31 
the German attempt to break through; he also carried out the 
two great offensives of July 18 and Aug. 8, 1918, and after the 
Armistice was entrusted with the occupation of the Rhine prov- 
inces. General Fayolle became a marshal of France on Feb. 21, 
1921. H e  died on Aug. 27, 1928. 

FAYRFAX, ROBERT (1464-1 52 I ) ,  English composer, 
called by Anthony B Wood "the prime musician of the nation," 
was born at  Deeping Gate, Lincolnshire. on April 23, 1464. Noth- 
ing is known of his career until 1497, when he was granted the first 
of a series of benefices by way of reward for his services as a 
singer and composer. He is referred to as one of the "Gentlemen 
of the King's Chapel," a position he held until the year of his 
death. Since Chapel Royal duties were of an occasional nature. 
Fayrfax was able to settle a t  St. Albans, Hertfordshire, where he 
directed the choir and played the organ at the abbey from 1498 
onward. He gained the degrees of bachelor and doctor of music 
a t  Cambridge in 1501 and 1504 respectively, and wrote a five-part 
motet, Aeterne laudis l i l iz~m, for Elizabeth of York, who visited 
St. Albans in 1502. The work submitted for his Cambridge doc- 
torate was the Mass 0 quam glorifica, based on a hymn melody for 
Vespers of the Assumption. 

Fayrfax was made a "poor knight" of Windsor in 1514, and so 
received an extra pension; his position was such that frequent 
requests were made for the provision of music destined for court 
entertainments. On every New Year's day from 1516 to 1519 
he was paid considerable sums of money for copying or com- 
posing books of songs and anthems. His greatest hour came in 
June 1520. when he was called upon to take charge of the Chapel 
Royal musicians when they accompanied Henry VII I  to his meet- 
ing with Francis I at  the Field of Cloth of Gold. Fayrfax died 
at  St. Albans on Oct. 24, 1521. 

The Masses by Fayrfax are based on antiphons such as Regali 
e x  proger~ie (Sativity of the Blessed Virgin Mary) ,  Teczl?n 
principiz~vz (Christmah) and Alloqz~io dulczc, the first nord of 
whose fifth line-"Albanus Domini lauddns mirabile nomen"- 

gives the Mass its title and shows it  to be in honour of St. Alban. 
The music of Fayrfax, which was published by the American In- 
stitute of Musicology (1960), proves him eminently worthy of 
the praise bestowed on him during his lifetime. (D. W. ST.) 

FAYUM (FAIYUM), a nzuhafazat (governorate) of upper 
Egypt. having an area of 691 sq.mi. and a population (1960) of 
839,000. The capital, Medinet-el-Fayum, is 81 mi. S.S.MJ. of 
Cairo by rail. The Fayum proper is an oasis in the Libyan desert, 
and is connected with the Nile by the Bahr 'lTusuf, which reaches 
the oasis through a gap in the hills separating the governorate from 
the Nile valley. 

South~vest of the Fayum, and forming part of the governorate, 
is the Gharak depression. Another depression, entirely barren, the 
Wadi Rayan, covering 280 sq mi., lies west of the Gharak. The 
whole region is below sea level. and save for the gap mentioned 
is encircled by the Libyan hills. The lowest part of the gov- 
ernorate, the northwest end. is occupied by the Birkat Qaroun, or 
Lake of Qaroun, whose surface level is 140 ft. below that of the 
sea. 

Differing from the typical oasis, the fertility of which depends 
on the nater obtained from springs, the cultivated land in the 
Fayum is formed of Nile mud which is brought down by the Bahr 
Yusuf and distributed from it by irrigation canals. More than 400 
sq mi of the Fayum is cultivated, the principal crops being cereals 
and cotton. Completion of the Assuan dam, ensuring a much 
fuller supply of water, enabled thousands of acres of land to be 
brought under cultivation. Three crops are obtained in 20 months. 

The governorate is noted for its figs and grapes, the figs being of 
exceptionally good quality. Olives are also cultivated. Rose trees 
are very numerous and most of the attar of roses of Egypt is 
manufactured in the governorate. The Fayum also possesses an 
excellent breed of sheep. The Lake of Qaroun abounds in fish. 

hledinet-el-Fayum (or hledina), the capital of the governorate, 
is a great agricultural centre. pop. (1957) 89,448; area. 8 sq.mi. 
Mounds north of the town mark the site of Arsinoe, earlier Croco- 
dilopolis. \%here was worshiped the sacred crocodile kept in the 
Lake of Aloeris (q.v.). Besides Medina there are several other 
towns in the governorate, among them Senuris and Tomia to the 
north of Medina and Senaru and Abuksa on the road to the lake, 
some of which are served by railways. Near the lake are many 
ruins of ancient villages and cities. Fayum did not figure in the 
military operations of the summer and fall of 1942, Rommel's 
army having advanced and retreated along the coast line farther 
north. The British 8th army, however, took precautions against 
a possible drive farther south through the desert toward Cairo. 

See H .  J .  L. Beadnell, The Topography and Geology oj the Fayum 
Province oj Egppt (1905) ; "Preliminary Report on Keolithic Pottery 
. . . From the Northern Fayum" in Man, no. 96 ( 1 9 2 5 ) .  

FAZUGHLI, a village and area in the Southern Fung district, 
Blue Nile province, Sudan, on the Blue Nile river, on the borders 
of Ethiopia. The area, composed of Fazughli East and Fazughli 
West, has a population of (1956) 13,507. The inhabitants are 
Bertat, Gumuz and other Negroid tribes, with Fung chiefs, of 
whom the principal is the Mek, living near Jebel Fazughli. His 
kingdom was part of the old Fung empire (see SENNAR). The 
villagers wash gold on the banks of the Blue Nile and in the beds 
of numerous watercourses. Pop. of village (1956 est.) 1.000. At 
Geissan, a trade route comes in from Abyssinia, by which coffee, 
cattle and gold are imported. The chief crop is millet and coarse 
tobacco is also grown along the river. (A. W. M. DY.) 

FEALTY: see FEUDALISM; SEIGNORY. 
FEAST AND FESTIVAL, as the terms are used in religion, 

are essentially synonymous ("festival" being the adjective form 
used also as a noun), properly describing an anniversary that is 
observed with rejoicing; "feast" is thus the opposite of "fast" 
(see FASTING). More generally, "feast" and "festival" also are 
applied to all such annual ceremonies and are not confined to those 
observed with rejoicing. This article deals only with festivals in 
early religions and in modern non-Judaeo-Christian religions. The 
feasts of the Christian liturgical year are described in the article 
CHTRCH YEAR, and in many separate entries such as EASTER; 
CHRISTMAS; etc. Jewish festivals are discussed in the article 
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JEWISH HOLIDAYS. The word holiday ("holy day") in the purest 
sense also means a religious festival, but it has come to be used 
to describe any day on which a community or individual is re- 
lieved from the obligation of work, and hence has a largely secular 
connotation; secular holidays are discussed in the article HOLI- 
DAY. 

Major religious feasts and festivals, with few exceptions, are 
annual. The religious year not only represents a span of time 
but is also a representation of sacred events of the past eternally 
recurring. Just as the Christian year beginning ~xith Advent is a 
re-enactment of sacred events, the year in other religions also 
presents a sacred cycle. Among historic religions, the cyclic re- 
creation of time is most explicit in the Zoroastrian New Year. 
The unrestrained character of most New Year festivals represents 
cyclic chaos before creation, and is most pronounced in primitive 
religions, though it survives in the Hindu holi and similar rites. 

Festivals have an educational and social as well as religious 
character. In primitive cults having no written records, seasonal 
recital of mythology at festival time serves the function of trans- 
mitting traditional lore within the tribe. Festivals bind a religious 
group into a unity transcending family and local ties. Muslims 
of Arabia and Indonesia come into a socioreligious relationship 
despite separation by common observance of the festival asso- 
ciated ni th  the fast of Ramadan. Continuity between living and 
dead is maintained by communal offerings at festivals. and the 
cosmic order underlying social order is maintained by honouring 
the gods. Unity of "denominations" within religions, such as 
Shivites in Hinduism or Shi'ites in Islam, is secured by sectarian 
observances. The solidarity of the Greek or Mesopotamian city 
was celebrated by festal worship of the local deity, while larger 
political solidarity was preserved by subordinating local festivals 
in the context of a great national calendar. In  primitive religions 
the festivals of the village deity perform the same role. 

Great feast days recapitulate the history of religion in any 
given place. The pre-Christian cult of the dead in northern 
Europe survives in A11 Saints' day. The Thai New Year includes 
older primitive and Hindu aspects incorporated into the later 
Buddhist celebration. and the Sikh festival of hola is an adaptation 
of the older Hindu Izoli. 

P r i m i t i v e  Religions.-The religious and social or tribal as- 
pects of festivals cannot be separated, all activities being endowed 
ni th a religious or at least traditional character. In  the Fiji Is- 
lands the inauguration of a new chief is celebrated as the re- 
creation of the world. In  the Trobriand Islands the baloma, or 
spirits of the dead, are invited to join in harvest festivities. After 
dancing and feasting, they are dismissed. In this way the co- 
operation of the spirits with the living is assured. Among many 
groups, including Indian tribes of British Columbia, the entire 
social structure is transformed at  festival times, religious cere- 
monial being performed by secret societies embracing the entire 
tribe rather than by usual social units. Initiation into manhood 
involves whole tribes in public festivities. Harvest, beginning 
of hunting, fishing or plowing seasons, first-fruit and harvest, and 
totemic gatherings are the commonest occasions for festivals in 
primitive societies. 

Mesopotamia.-The cultures of the Tigris-Euphrates valley 
from the 4th millennium B.C. to the Persian conquest in the 6th 
century B.C displayed great continuity in religion. The central 
idea underlying festivals was that man was created for dullu, serv- 
ice of the gods, and that such service would assure man's well- 
being. Heaven nas  an exact counterpart of earth, the gods having 
human characteristics. Worship included feeding, mashing and 
entertaining images. Daily service by priests was climaxed by 
great seasonal festivals. New Year (Akitu) in spring was the only 
festival celebrated continuously in all periods. Lasting from the 
1st to the 10th of Nisan (MarchIApril), it included a recounting 
of the Epic of Creation, public penance by the king for any inis- 
deeds affecting the state, and divination of prosperity for the com- 
ing year. The king. then assumed the role of Tammuz, the vegeta- 
tion god, and was married to the goddess Ishtar, thus assuring 
divine rule. The midsummer festival of Tammuz was widely 
celebrated. I n  addition to these, each temple had its own local 

calendar. The temple in which festivals were celebrated included 
a large court through which worshipers would pass, deposit gifts 
and hear liturgies. The role of the worshiper was passive, priests 
performing all cultic acts. (See also BABYLONIA AND ASSYRIA: 
Religion.) 

Egypt.-The Egyptian cultus bore some external resemblance 
to the Mesopotamian. Most festivals were celebrated by priests 
alone. On a few great festivals, however, images of gods were fed 
and entertained by being carried in procession. The "coming 
forth" of Min, the fertility god, was typical. The statue %as car- 
ried in public by priests together with lettuces, Min's sacred plant. 
The image was placed on a throne and offerings presented. Danc- 
ing and feasting accompanied such "comings forth." The greatest 
festivals were observed by towing barges bearing portable shrines 
along the Nile. The festival of Opet in which the god Amon was 
towed by the king's barge from Luxor to Karnak lasted as long 
as 2 7  days. At the Feast of the Valley Amon was towed to the 
graves of the kings to pour libations. Festivals in honour of the 
dead with offerings and lights were held a t  the beginning of each 
year. 

The purpose of these and most Egyptian festivals was to cele- 
brate and maintain the continuity of the living, the dead and the 
gods. Later cults included that of Osiris (q.v.), nhich spread to 
the Greek world. This included annual performances or religious 
dramas which developed into the well-known Hellenistic mysteries. 
After Osiris' coming forth in procession to be killed by his mytho- 
logical foe, several days of mourning were held before his rising, 
which was celebrated with general festivity by his devotees. Mys- 
tery cults with their dramatic celebration embodied an element 
of personal devotion and offered salvation by identification of the 
devotee with the god which was not found in the official cult. the 
influence of which declined in Hellenistic times. (See also EGYPT: 
History: A~zcierzt Religion; MYSTERY.) 

Greece.-Festivals of ancient Greece were local in origin, each 
city-state having its o

w

n calendar. The feasts of the country 
dneller were agricultural and chthonic, the gods of the Olympic 
pantheon being honoured in cities. The great festivals of i th-  
century Athens. the influence of which extended to the rest of 
Greece, were the Dionysia and the Panathenaea ( q q . ~ . ) .  Proces- 
sions, such as that portrayed on the frieze of the Parthenon, were a 
prominent feature of each festival. Public feasts were held, the 
citizens being entertained at  the expense of the city. Drama. par- 
ticularly tragedy, and games were parts of celebrations. Sparta's 
chief feast was the Hyacinthia. The festival of Soteria (deliv- 
erance) was held at  Delphi. Festivals v,ere observed with civic 
holidays which became secularized in later times. The religious 
meaning of the official cults declined in Hellenistic times, and 
mystery cults imported from Egypt and Asia Minor rose in im- 
portance. Festivals of these cults were celebrated only by initiated 
devotees. The mysteries of Osiris mentioned above were typical. 
(See also AGRIONIA ; APATURIA ; BUPHOKIA ; CARNEIA ; DELIA : 
DAPHNEPHORIA; DEMETRIA; DIASIA; AKTHESTERIA; DELPHINU; 
PYANOPSIA; THARGELIA; THESMOPHORI~.) 

Rome.-The official cult of Rome included festivals for most of 
the gods of the pantheon. The oldest cult was the domestic war- 
ship of the hearth, which was elaborated into the cult of the vestal 
virgins who tended the hearth fire of the state. As the Greek 
pantheon was romanized, Greek characteristics of celebration were 
adopted. The festival of Mars (q.v ), the war god, mas distinc- 
tively Roman, however. Celebration included a war dance by  
priests, running and rapid dancing being methods of instilling 
martial power. The feast of Saturn (q.v.) resembled a Greek har- 
vest feast. Social distinction was forgotten, and all restrictions 
relaxed; thus the Saturnalia became associated with all forms of 
licence. 

All festivals of the official calendar were civic holidays, and 
keeping the feasts was required by patriotism. The civil char- 
acter of religion after the establishment of the empire became more 
pronounced, and imported mystery cults and Christianity answered 
actual religious needs. The cult of the Great Mother of Asia 
Minor, Cybele, and of Mithra, an Iranian deity, were popular. 
The great festival of Cybele was kept a t  the beginning of spring 
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when the goddess was borne in procession to music. The story of Shawwal, the "little festival" (id as-Saghir or 'id al-jitr, "Festi- 
the goddess seeking the body of her dead lover, and of the revival val of Fast-Breaking"; Turkish Kilclzuk Bairam) is celebrated. 
of Attis, was related. The mourning and rejoicing paralleled that Graves are visited and decorated on both festivals. (See also 
of the Osiris cult of Egypt. (See also A~IBAR~ALIA;  BACCHANALIA; BAIRAX; RAMADAN.) 
LECTISTERSIUM ; LUPERCALIA.) While orthodox (Sunnite) Islam does not sanction other feast 

N o r t h e r n  Europe.-Festivals of pagan Germanic, Celtic and days, sectarian (Shi'ite) Islam and the mystical Sufi tradition 
Slavic peoples vere seasonal and observed with feasting and drink- have introduced others such as the maulid (birthday) of the 
ing, often to excess: They were generally celebrated in sacred Prophet, first celebrated in 1207. Festivals of saints (rsali) pre- 
groves. Four great seasonal festivals were kept: autumn (har- serve primitive traits and are celebrated at local sanctuaries. The 
vest),  winter (Germanic Yule), spring and midsummer. At feast of Nebi Musa (Moses) is observed at a shrine near Jericho. 
Germanic festivals sacrificial animals were eaten. According to Birthdays of founders of dervish orders regarded as saints by 
the Ynglinga Saga, Odin ordained autumn sacrifices to celebrate a members of the brotherhoods are observed. The chief festival in 
good year, Yule for growth and summer for victory. Among Shi'ite Islam is the 10th of the month of Muharram, which com- 
Saxons the dead were commemorated at autumn, while winter memorates the death of Husain, son of the caliph Ali, regarded by 
commemorations were common in Scandinavia. Celtic festivals Shi'ites as the legitimate leader of the faithful and successor of 
were solar in character. The main ones were Sambain (Nov. 1) the Prophet. His tomb in Iraq is a place of pilgrimage. A passion 
and Beltane (9.v.; May 1) .  On these days bonfires were lighted play depicting the death of Husain is performed. Among other 
to represent the waning and waxing sun, and worshipers danced bluslims, this day is remembered as the traditional day on which 
around the flames to acquire the power of the sun. These TTere Adam and Eve were expelled from the Garden, and on which Noah 
essentially fertility rites. The May queen and May king of left the ark. Other lesser days include Lailat al-qadr ("Night of 
Beltane have survived in folk custom. At these times household Power") and the 15th of Shaaban, which, while not an official New 
fires were rekindled. Feb. 1 and Aug. 1 were also celebrated. Year, is kept with festivities resembling New Year celebrations. 
Among Slavs the summer and winter solstices were major festivals. Such local unofficial festivities are often overladen with local 
Popular pagan festivals were assimilated to saints' days after superstitions. 
Christianization. St. John's eve (June 23) assumed characteristics Holy days of other faiths have been assimilated to popular Is- 
of older midsummer festivals, and the Germanic cult of the dead lamic usage. The day of 'Ashura (10th of Muharram) was the 
was associated ~ ~ - i t h  A11 Saints' day. Ceremonial bathing at mid- original fast day in imitation of the Jewish Day of Atonement be- 
summer among pagan Slavs was reinterpreted as baptism. fore Mohammed prescribed the entire month of Ramadan. The 

Iran.-The festivals of ancient Iran have survived in the Parsee Coptic Easter is observed by Egyptian Muslims, though naturally 
(Zoroastrian) community of Bombay, composed of refugees from without its Christian meaning, and the Zoroastrian New Year 
Islamic invasions of the 8th century. Of the character of festivals (Nauruz) is observed in Iran. None of these, however, is sanc- 
in ancient times little is known, most information coming from tioned by orthodoxy. 
Arab narratives of the middle ages. Each month of the Zoroas- All festivals are movable, the Muslim calendar consisting of a 
trian year had one sacred day (yasan) in honour of one of the year of lunar months totaling 354 days. After 33 years! festivals 
Alneska Spentus (beneficent spirits) and Yazatas (angels) of are celebrated in all months of the western calendar. This removes 
Ahura Mazda. The great Parsee festivals are Nauruz (New Year), the great feasts from the influence of non-Islamic seasonal rites, 
the feast of hlihrajan (Mithra),  the 6th of Fravartin and the 11th despite persistence of local customs in some unofficial celebra- 
of Din, birth and death days of Zoroaster. There are also six sea- tions. N e ~ v  Year festivities, prominent in other religions, have 
sonal feasts celebrating the creation of heaven, water, earth: trees, a minor role in Islam. 
animals and man, each lasting five days. The last also commenio- Buddhism.-Since Buddhism originated not as a popular reli- 
rates the dead, a platform being erected in each home to bear gion but as a monastic order, the earliest festivals were associated 
floxers and fruit for the dead. Nauruz is also the feast of Ahura with the monastic calendar and initiation into the Sa?zg/~a (order). 
Mazda and the traditional day of creation, the celebration of The first popular festivals commemorated events in the life of the 
which represents an annual re-creation of time. Ritual fire, the Buddha. Buddhism, originating in the 6th century B.C. in India, 
devotional centre of the Parsee temple, is rekindled. spread rapidly throughout eastern Asia, but became extinct in its 

Islam.-The great festivals of Islam are limited by tradition own homeland by the late middle ages. Thus festivals vary with 
to two celebrated in conjunction with two of the "five pillars," country and sect. and have assimilated characteristics of various 
or religious obligations, of Islam; pilgrimage (hajj) and the fast cultures. The festive calendar of northern (Mahayana) Bud- 
of Ramadan (q.v.). Few festivals other than these have devel- dhism, ~vhich recognizes several mythological Buddhas, Bodhi- 
oped, and such as have are shunned by the more orthodox. Cults sattvas and sectarian founders, is more complex than that of the 
of saints exist among mystical brotherhoods (dervish orders) and southern (Theravada) school, where these figures are unknown. 
in the sectarian faith of Iran and parts of India (Shi'ism). Illo- Soz~theast Asia.-Festivals of Thailand illustrate the celebra- 
hammed's insistence on the equality of believers, however, discour- tions of the Theravada. Influences from pre-Buddhist indigenous 
aged a multiplicity of saints' days. The radical break of Islam and Hindu sources are prominent. Trut,  or New Year (March/ 
with earlier Arab paganism excluded older folk festivals from the April), is of a mixed character. Buddhist monks exorcise ghosts 
calendar. The nomadic character of early Muslim life and the from the vicinity and are presented with gifts. Oblations are made 
desert ideal of simplicity has been a deterrent to extravagant cele- to various gods of Hindu origin. As people meet. water is play- 
bration such as that of Hinduism where local traditions are strong. fully thrown by one on the other. Gambling, usually frowned 

The pilgrimage which each ~ l u s l i m  is to perform at least once upon, is permitted for the three-day festival. The main religious 
in life unless prevented by illness begins on the 8th of Dhu '1-Hijja, festival is Wesak (Pali Vishakha-puja), celebrated on the full 
the last month of the Muslim year. Having performed prelimi- moon of the month Vishakha (AprilIMay), commemorating the 
nary devotions, the pilgrim sets out from Mecca for the Mount of birthday, enlightenment and death of the Buddha. Lasting for 
Mercy (Jabal ar-Rahma) about nine miles distant. On his return three days, it includes distribution of food and alms, decoration 
two days later, sacrifices are offered in the wayside village of of dwellings with garlands and lanterns, and offerings of flowers to 
RiIina. The "great festival" (id al-kabir or 'id al-adha; Turkish Buddha images. Captive birds are reIeased in memory of the 
Qzcrban Bairant, "Sacrifice Bairam") is celebrated throughout the Buddha's compassionate nature. Other festivals include those at 
Muslim world for three days beginning on the day of sacrifice in the beginning and end of the vassa, or rainy period, from June 
Mina. New clothes are worn, friends visited and gifts exchanged. to October, when monks remain in the monastery. This is the 
The communal prayers are of a more archaic and solemn form than traditional time for taking v o ~ ~ s .  The Magha-puja festival cele- 
usual. The other major festival follows the fast of Ramadan, the brates the Buddha's exposition of the patinzokkha, or rule of mo- 
ninth month. During this month no food is eaten from sunrise nastic discipline. At the royal temple 1,250 tapers are lighted to 
to sunset. During the first three days of the following month, commemorate tlte exposition to a like number of original monks. 
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Festivals in Burma and Ceylon follow the Thai pattern. Lesser fertility rite. I t  is celebrated for five days in MarchJApril with 
festivals &re associated with pilgrimage sites such as the temple bonfires, unrestrained street dancing and processions. Red powder 
containing the relic of the Buddha's tooth in Kandy, Ceylon. is thrown by celebrants on each other, and images of gods are 

Tibet.-Festivals in Ivlahayana lands vary greatly. In Tibet the borne in decorated cars. I n  Orissa the spring festival is associated 
birthdays of Padmasambhava (8th century A.D.), founder of Bud- with the Dolayatra (swing festival) in which images of Krishna, 
dhism in Tibet, and Tson-k'a-pa (14th century), founder of the an avatar of Vishnu, and his consort Radha are ceremonially 
dominant sect, are celebrated in addition to events in the life of entertained in a swing. A seasonal festival restricted to the 
the Buddha. Kew Year (February) is celebrated with feasting, Dravidian south is Pongal, or the boiling of new rice. This is 
visiting and a relaxation of monastic discipline. The chief festival celebrated for three days and is the traditional Tamil New Year. 
is sMon-lam (supplication), following the three-day New Year. I n  Bengal the New Year is marked by the worship of the Ganges. 
Special religious observances are held for 11 days. Festivals of the Sectarian festivals are numerous among the devotees of Vishnu, 
various Bodhibattvas ("gods" of northern Buddhism) are also since that god has several avatars. He is worshiped a t  Puri in 
held. A feature of most Tibetan festivals is the propitiation of Orissa as Jagannath (Juggernaut; q.v.), or lord of the norld, his 
demons, a vestige of the Bon religion of pre-Buddhist days. This image being pulled in an immense car by devotees at  the Rathaya- 
is prominent in the "Procession of the Thunderbolt" (Phnrba, tra festival (JuneIJuly). Prayers, offerings. dancing and bathing 
Sanskrit Vajra), an annual expulsion of demons from the country. are performed and religious narratives read. A Krishna festival 
This and most other major festivals are celebrated with fairs and of the Rfaratha country is the Rasayatra commemorating the 
masked plays. dancing of the god with the cow-maids (gopi) of legend. The 

China.-Specifically Buddhist festivals include the Buddha's birthday of Krishna is celebrated in AugustISeptember and that of 
birthday, when images are taken from temples, bathed and clothed, Ranla, another avatar, is celebrated in MarchiApril. I n  all festi- 
and legendary birthdays of various Mahayana figures, notably vals the image is bathed, clothed and entertained according to 
Kwan-yin, Bodhisattva of mercy; Mi-li Fo (Riaitreya Buddha) ; ritual prescription (puja) and Puranas are read. 
and 0-mi-to Fo (Amida Buddha). On these days fairs are held Shiva has no avatars, and so his calendar is simpler. The 14th 
near temples ni th  theatrical performances. day of each lunar period is especially sacred, and that of Magha 

Jafian.-All sects join in celebrating the Buddha's birthday with (JanuaryIFebruary) is observed as the Shivarati festival. 
floral offerings. Each of the sects observes the birthday of its The great festival of Shakti (called also Durga and Kali), con- 
founder and favourite Mahayana Buddha, these celebrations often sort of Shiva worshiped as a deity in her own right in Bengal, is 
exceeding those of the historical Buddha in elaborateness. Thus the Durga-puja. Celebrated in September/October, it is a time 
the sects of Zen, Shin, Shingon. Nichiren, J6do and others have for family reunion and social gathering as well as religious ob- 
their own calendars. Theatrical performances using classical servances. Animal sacrifices, virtually unknown elsewhere, are 
dance forms are often given. One of the oldest festivals, offered in Calcutta. 
Urabon-E. with elaborate temple dances re-enacts the story of Purification by bathing is a feature of most Hindu festivals. 
Moggaliputta, the disciple of Buddha who saved his mother from This is particularly evident a t  those observed at  places of pil- 
hell by his offerings to the Sangha. grimage located at confluences of rivers. 

Jainism.-Like Buddhism, Jainism arose as a monastic move- Other major festivals include Dashara (~vorship of the Ganges), 
ment in the 6th century B.c., but has not spread beyond India. Lakshmi-puja (goddess of wealth), Sarasvati-puja (goddess of 
Major festivals are associated with the monastic year. They are knonledge) and Diwali. celebrated at  night with lights. Birthdays 
restrained in character, Jainism being intensely ascetic. The eight of traditional sages and founders of sects are also celebrated. 
days of Pajjusana in August is a period of penance. During these Hindu festivals have spread to the predominantly Buddhist 
days the birthday of Mahavira, founder of the Jain order, and the lands of southeast Asia and Nepal. They are preserved unmixed 
giving of the Kalpa Sutm, an important scripture. are celebrated with other types in Bali. (See also HINDUISM: Festivals.) 
with processions. Other festivals include an adaptation of the Sikhism.-Festivals of Hinduism have been adapted by Sikh- 
Hindu D i ~ ~ a l i ,  and legendary birthdays of the 2 3  tirthankaras, ism, a monotheistic faith founded in the Punjab in the 16th cen- 
predecessors of Mahavira, the last of a series of saviours. The tury by the Hindu reformer Nanak. The orgiastic Hindu holi has 
strict sect of Digambaras observes the bathing in milk of the huge been refined and the red powder thrown is allegorized as sat nam 
statue of the tirthankara Gommateshvara in Mysore several times ("true name"; i.e., of god), the name having been changed to 
each century. hola. The Sikh calendar also includes festivals of the gurus, or 

Hinduism.-Festivals of contemporary India are derived from teachers, and of martyrs. 
the sectarian Hinduism of the period after the writing of the China.--Popular Chinese religion is an amalgam of Confucian, 
Puranas (c.  4th century A.D.). Ancient festivals were mostly sea- Taoist and Buddhist beliefs imposed on a background of more 
sonal and observed with sacrifices described in the Vedas. The primitive folk belief. Great Confucian festivals such as the im- 
"four month festivals" were celebrated at the end of winter and at perial sacrifices at  solstices and equinoxes are no longer observed, 
the beginnings of the rainy season and autumn. The Ashvamedha Confucianism as a state religion having collapsed with the fall of 
(horse sacrifice) was the most elaborate Vedic festival. Probably the empire. Specifically Buddhist (see above. Buddhism) or 
a spring fertility rite in origin, it was celebrated by a king n-ho Taoist festivals are observed only by a small percentage of the 
wished to claim universal sovereignty. A horse was let loose for a population, though each religion has had a profound influence on 
year to wander, protected by a royal guard which claimed for the popular festivals. The carnival spirit of later Taoism is particu- 
king all land covered. At the end of the year, it was returned and larly evident. Festivals associated with temples, Buddhist or 
sacrificed amid much feasting and unrestrained celebration. Vedic Taoist, are local in spirit and usually accompanied by fairs and 
festivals were similar to those of other early Indo-European peo- theatrical performances. The specifically religious motivation is 
ples, but as the Aryan invaders were absorbed by indigenous secondary to the social character of the holiday. 
Dravidian peoples, these festivals fell into disuse and were re- The great festivals are seasonal. New Year is celebrated offi- 
placed by those of medieval Hinduism. cially for a month beginning in late January or early February. 

Modern festivals are mostly connected with the tvorship of the I t  is preceded by an expulsion of demons and by theatrical per- 
great gods Shiva, Vishnu (generally in form of one of his avatars formances. Offerings are made to gods of hearth and wealth, and 
or incarnations) and Shakti. Many are associated with a place to ancestors. The spring festival (Ch'ing-ming) is observed with 
of pilgrimage sacred to a deity. Seasonal festivals, as holi, are sweeping of graves and rekindling of hearth fires. Ceremonial 
celebrated by all sects and are popular, not sectarian, in origin. meals at  ancestral tombs and family reunions mark the festival, 
Some festivals are common to northern India, others to the south which usually coincides xi th  Easter. Before the rise of Buddhism 
where Dravidian culture is strong. Many are purely local and are in China, the festival had an agrarian fertility quality which has 
ob'served with fairs. been displaced by the commemoration of the dead, The Feast of 

Holi, perhaps least religious in character, has features of a the Souls in August and the ~vinter festival in November also com- 
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memorate the dead. The midautumn festival, like New Year, is 
a festival of the living and gay in character. An altar is built 
out-of-doors and "moon cakes" are offered to the "old man in the 
moon." This is a family festival, and the role of women is promi- 
nent. In  addition to these seasonal festivals, each temple may 
have its own patron deity whose birthday is celebrated. Such 
festivals are rooted in village life. 

Japan.-Shinto, the ancient religion of Japan, was obscured by 
the introduction of Buddhism in the 6th century A.D. ,  though it 
survived as a popular nature religion, particularly in rural areas. 
and in mixed form with Buddhism. The revival of Shinto and its 
purification from Buddhist elements began in the 17th century, 
but was completed only with the Meiji restoration of 1868. The 
present form of festivals is therefore recent, though elements of 
celebration are ancient. Purification is a prominent feature of 
all Shinto festivals. Ceremonial bathing, food and cloth offerings 
and waving of "purification viands" with recitation of ritual for- 
mulas (norito) are modes of ritual, Ne\v Year is celebrated with 
ceremonial house cleaning, giving of presents, presentation of 
cakes to household shrines, and offerings of rice to sources of 
household water. Many Shinto festivals are observed at  local 
shrines. 

After 1945 and the disestablishment of Shinto as the state reli- 
gion, the religious meaning of the festivals diminished, though 
they remain as legal holidays. "Sect Shinto," a generic term cov- 
ering various cults of modern origin, observes birthdays of sect 
founders as well as days of patron deities. (See also SHINTO: 
Shinto After W"rld War II.) 

T r a d i t i o n a l  Fest ivals  a n d  Modern Thought.- The growth 
of modern nationalism and the impact of western civilization, 
leading to either religious reform or secularism and an attendant 
decline in the value of tradition, has diminished the meaning of 
many festivals. This is particularly true of China, Japan and to 
some extent India. While in Muslim lands religious observances 
re-enforce political unity and, internationally, Islamic solidarity, 
traditional piety has diminished. In China the spring festival has 
been perpetuated under communism, though without religious 
overtones, Modern Hindu philosophy and religious reform have 
resulted in a calculated neglect, on the part of the educated classes, 
of traditional festivals rooted in Puranic lore. As modern trends 
modify traditional beliefs, festivals are reinterpreted, secularized 
or discarded in many cases. 

See also references under "Feast and Festival" in the Index 
volume. 
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FEATHER, a horny outgrowth of the skin peculiar to birds. 
Collectively, in any individual, feathers form a complete body 
covering. While they are supposed on good general grounds to 
have evolved from the scales of reptilian ancestors, no interme- 
diate gradations are known to exist between the trio. Birds may 
therefore be distinguished from all other animals by the posses- 
sion of feathers alone, though this class is distinguished from 
others by many characters (see BIRD). Feathers are composed 
entirely of a single horny substance, keratin, but in spite of this 
fact they are among the most remarkable of organic structures 
with reference to the variety and complexity of their structure 
and function. 

A complete adult feather is bilaterally symmetrical and com- 
prises a tapering axial rod, the shaft (rachis), to which are 

attached a large number of lateral tapering rods, barbs (rami), 
forming an acute distal angle mith the rachis, and carrling many 
minute elongated barbules (radii) both on their distal and 
proximal faces, uhich interlock with those of adjacent barbs so 
as to form a coherent membrane, the vane (vexillum), in the 
exposed portion of the feather. In  the covered basal portion the 
barbs do not cohere and their structure is loose and fluffy. The 
outer (dorsal) surface of the vane differs notably in colour and 
also in other respects from the ventral surface. 

The rachis exhibits clearly differentiated dorsal, ventral and 
lateral surfaces, and tends to be quadrangular in cross-section. I t  
is structurally continuous ni th  a short cylindrical quill (calamus), 
~ ~ h i c h  is inserted in a pit of the skin, the follicle, and uhich 
ditfers also from the rachis by complete absence of barbs; the 
calamus possesses a terminal opening, the inferior umbilicus, 
enclosing the papilla, and a ventral pit, superior umbilicus, 
at its junction ni th the rachis from which small tufts of barbs or 
a complete afterfeather emerges. The calamus is hollow and 
the cavity is subdivided by a series of horny concave partitions, 
persistent remains of the feather caps that protect the apex of 
the pulp during the growth of the feather. The fibrous aa l l  of 
the rachis on the other hand encloses a relatively massive medulla 
composed of air-filled vesicles of microscopic size, and thus the 
rachis combines strength and lightness. 

The barbs are somenhat lath-shaped, set on edge and tapering 
to a point Their intimate relation to the rachis may be brought 
out by dissecting a feather previously softened by a bath of js 
caustic potash. The dissection shows that the lateral surfaces of 
the rachis are composed of flattened bases of barbs, the barb 
petioles, bent a t  an obtuse angle from the free portion of the 
barbs, overlapping one another serially and bound firmly to the 
central part of the rachis by keratin fibres. Each petiole carries 
an extension of the series of proximal barbules which thus appear 
in the intact feather to arise from the rachis itself. The distal 
barbules overlap the proximal barbules of the next barb, and 
each bears a series of hooklets (hamuli) ahich catch in a groove 
continuous along the surface of the proximal series. This arrange- 
ment ensures firmness of union together n i th  freedom of move- 
ment. I n  the fluffy, covered portion of a body feather the 
barbules become relatively long delicate threads (cilia) and do 
not bind the successive barbs together. In  the different kinds of 
feathers of the same species and a fortiori of different species, 
there is an immense amount of variation of the structures de- 
scribed above. 

The afterfeather (called in older literature aftershaft or 
hyporachis) is borne on the ventral surface of contour feathers 
with its own ventral surface applied to the homologous surface 
of the main feather. I t s  shaft is inserted in the superior umbili- 
cus of the main feather, with which it shares a common calamus. 
Its degree of development is highly variable not only in differ- 
ent birds, but also in different tracts of the same bird. I n  the 
cassouary and emu the afterfeather is equal in length and size 
to the main feather; but in  other birds it does not exceed the 
length of the fluffy portion of the main feather, usually much 
shorter, and always narro~ver and entirely fluffy in structure. 
In fowl it is well-developed in unspecialized contour feathers, 
but is practically absent, or represented only by a few barbs, in 
the flight and tail feathers. Pattern, rarely present, is a mirror 
image of the corresponding portion of the main feather due to 
a kind of t ~ ~ i n n i n g  process in its origin. 

Kinds of Fea thers  a n d  The i r  Arrangement.- The defini- 
tive plumage (teleoptiles) bears the full brunt of the external 
environment during the active life of the individual, and dur- 
ing the long process of evolution of birds has become extraor- 
dinarily diversified. I t  is customary to distinguish three main 
kinds of definitive feathers in any individual: first, the contour 
feathers. including all those visible externally uhich define the 
form of the body; second, the filoplumes; and, third, the down 
feathers (plumules). Among the contour feathers, those of 
flight (remiges). and the tail feathers (rectrices, steering feath- 
ers) are specially distinguished from the general body covering. 
Contour feathers are not, as popularly supposed, evenly dis- 
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tributed over the surface of the body of the bird, but arise only 
from certain tracts (pterylae), separated by regions of almost 
naked skin (apteria). To this rule the only exceptions are the 
ostrich-like birds (superorder Palaengnathae), the penguins 
(order Sphenisciformes) and the South American "screamers" 
(family Anhimidae), in vrhich the ever1 distribution of plumage 
has probably been secondarily acquired. The classical ~vork on 
the pterylosis of birds is that of Nitzsch; cf., also, Nenton's 
Dictionary of Birds. The pterylae differ in their conformation in 
different species of birds and hence are of service in  systematic 
ornithology. 

The wing tract comprises the flight feathers proper (remiges) 
and their coverts (tectrices). The former comprise primaries, 
arising from the hand, and attached to its skeleton; secondaries, 
arising from the forearm, and attached to the ulna; and tertials, 
arising from the upper arm, and attached to the humerus. The 
latter comprise on the upper surface of the wing the greater, 
median and lesser coverts, the first of ~ ~ h i c h  cover the bases of 
the remiges, the second and third overlapping in ascending order 
with decrease of size. The dorsal (spinal) tract extends the 
 hole length of the bird, excepting the head, along and on each 
side of the spinal column. In  fowl this tract may be subdivided 
from in front backwards, though not separated by apteria, into 
the regions of the hackles, the cape, the back, and the saddle, 
which are distinguished by the forms and patterns of the con- 
stituent feathers. This tract is highly variable in different species 
of birds. On the ventral surface of the bird are the breast tracts, 
which are paired, extending from the neck backwards in diverging 
pterylae, betueen which is a ventral (abdominal) tract, extended 
on either side of the middle line around the region of the um- 
bilicus and meeting in front of the anus. The tracts of the ventral 
surface of the body are likewise highly variable in different groups 
and species of birds. The tail tract includes the tail feathers 
(rectrices) and their coverts. I n  addition to the above, there are 
to be distinguished the head tract, the humeral tract (scapulars), 
the femoral tract and the crural tract. 

Filoplumes are inconspicuous hair-like feathers arising at the 
bases of contour feathers and bearing a small tuft of barbs at  
the apex. They appear to be present in all birds, but only in 
certain species do they project beyond the contour feathers 
(e.g., on the thighs of cormorants). 

The down feathers are usually completely concealed by the 
contour feathers. They are usually scanty and occur both in the 
pterylae and apteria, but they form in many birds, such as gulls 
and ducks, a thick underclothing comparable to the underfur of 
seals. Their barbs do not form coherent vanes, but are long, 
loose, soft and fluffy. Their structure is much simplified and a 
rachis may be entirely lacking. In  herons they reach a special 
development and form large patches on the breast and thighs, 
known as powder down, and their tips disintegrate into a fine 
scaly powder which becomes distributed over the plumage to 
which it  lends a peculiar sheen; and apparently the powder also 
functions as protection against wetting. 

The nestling down (neossoptiles) are the first feathers to be 
formed from the papillae of the tracts, and thus they occupy 
the positions of the definitive contour feathers by which they are 
later replaced. They develop before hatching in most birds and 
constitute the downy covering of the chicks. Each consists of a 
circlet of delicate barbs attached directly to a horny ring (the 
calamus), a shaft being lacking. They are soon pushed out of 
their follicles by the developing juvenile feathers and lost. Fili- 
form barbules occur in a roughly paired arrangement best devel- 
oped near the bases of the barbs. 

Moulting.-If a feather is lost for  any accidental reason the 
papilla a t  the bottom of the follicle is capable of replacing it  
immediately. But in addition to this there is in all birds a 
naturally occurring annual shedding and replacement of all 
feathers; this is known as moulting. Feathers, like hairs, are dead 
structures, but their gio\\th is not so continuous; each rapidly 
attains a certain length in its growth and must then serve all 
purposes until it is replaced. The general purpose of the annual 
moult may thus be conceived to be a process of compensation for 

the wear and tear of the bird's existence. I t  occurs at  a variable 
time after the breeding season, and is usually gradual. I n  
penguins, however, the entire plumage is shed a t  one time. Flight 
feathers are usually shed and replaced in a certain order and 
the poner of flight is not lost. I n  many birds there is a second 
moult intimately related to  the breeding season. The males of 
ducks and geese assume a n  inconspicuous "eclipse" plumage 
similar to  that of the female after this moult, which follows 
immediately after the breeding season, and retain it  for several 
months; during a large part of this time the birds are incapable 
of flight owing to simultaneous loss of the flight feathers, but 
when they are replaced the decorative male plumage is resumed. 
In  other birds a special "nuptial" plumage covering the mating 
and breeding season is assumed in males, and dropped soon after 
the young appear. The process of moulting is a severe strain on 
the bird owing to the tremendous supply of blood t o  the skin 
necessary for the growth of the new feathers. 

T h e  Deve lopment  of Feathers.-Feathers arise from cu- 
taneous papillae consisting of a relatively massive dermal core 
covered by a thin layer of epidermis; those of contour feathers 
make their first appearance in embryonic life as elevations on  
the surface of the body. I n  the case of fowl they arise between 
the sixth and ninth days of incubation, and are grouped from 
the first in the definitive feather tracts. New papillae are not 
formed thereafter and there is therefore complete correspondence 
In number and arrangement between the embryonic papillae and 
the contour feathers of the adult. Before hatching, the papillae 
become sunk beneath the surface of the skin in tubular follicles 
lined with epidermis and opening on the surface of the skin. 
After the formation of the nestling feathers. new feathers arise 
from the papillae at  the bottom of the follicles after moulting 
or plucking of the preceding feather. The papilla is necessary 
for  the origin of a feather; if it be destroyed, no feather forms 
thereafter from the operated follicle; it is in fact a true feather 
germ. nhich has the capacity to form a feather characteristic of 
the age. the sex and tract of the individual to  which i t  belongs. 

The developing papilla gives rise to a feather cylinder enclosed 
in a horny sheath. v,hich soon emerges from the mouth of the 
follicle ("pin-feather"). As the cylinder grows in length the 
sheath ruptures at its apex and the tip of the feather formed 
within emerges and unfolds, the remainder following during the 
process of growth. The cylinder is composed of a thick epidermal 
wall and a dermal core (the pulp), richly supplied with blood 
for the nutrition of the rapidly growing feather. I n  the epidermal 
wall three layers may be distinguished: the external stratum 
cornezlm nhich forms the sheath, a thick stratum intermedium 
which forms the feather, and an internal stratum cylindricum in  
immediate contact with the pulp. These layers are derived from 
a ring of embryonic epidermal cells, the "collar," which sur- 
rounds the persistent dermal pap~lla, the immediate source of 
the pulp. Feather cylinders are inclined posteriorly from the 
start and thus exhibit an external (dorsal) surface, correspond- 
ing to the dorsal surface of the feather along which the rachis 
of the feather develops, and an internal (ventral) surface. This 
is an expression of an innate bilateral symmetry of the papilla 
nhich may be demonstrated by rotating the papilla along its 
long axis. in which event the resulting feather is inverted with its 
ventral surface up and its dorsal surface down. Papillae also 
possess the innate specific properties of the tracts to which they 
belong. so that, e.g., a papilla of the saddle tract transplanted 
to the breast tract produces a saddle feather in the new location. 
Supplementing these t ~ ~ o  innate   roper ties of the papilla, bi- 
lateral symmetry and tract specificity, parts of papillae tend to 
retain their prospective significance; striking results may be shown 
by transplanting a dorsal sector of one papilla to a groove in the 
ventral surface of another, producing twin conjoined feathers in  
a single follicle face to face-of the same sort if the graft be 
from the same tract or of different sorts if the graft be from a 
different tract. Bfodifications of the same technique may lead to 
the production of single "chimaera" feathers, part of which ex- 
hibits the characters of one tract and the remainder those of 
another. I n  short, these three properties of the papilla permit a 
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variety of experiments analogous to  those performed on the egg 
in experimental embryology. 

The organization of the feather cylinder may be clearly shown 
in preparations in which the ~ i ~ a l l  of the cylinder is split longi- 
tudinally. beginning a t  the opening of the collar, and spread out 
flat with the inner surface up. This represents a fixed moment 
in a moving panorama. The apexes of the barbs of opposite vanes 
-at this time "ridges" of the stratum intermedium-meet in 
the ventral line of the cylinder; the bases arise from the collar 
and the rachis. As the panorama moves each barb ridge in- 
creases in length (axial growth) and moves along the collar 
t o ~ a r d s  the rachis to which it becomes attached (tangential 
growth). Thus each barb, when completely formed, describes a 
half spiral in the wall of the cylinder. Within each ridge the 
barbules differentiate. 

The axial growth of a regenerating feather is very rapid: about 
the middle of its period of growth the increase in length of a 
saddle feather of a Brown Leghorn capon is about 2 mm. per 
day, that of a feather from the posterior part of the breast tract 
is about 2 . 5  mm. and that of a tail feather about 5 mm. All of 
this growth takes place near the collar and the type and pattern 
of the feather is determined in the same region. The total time 
required for regeneration of feathers also varies in the different 
tracts, rates and time combining to determine the length finally 
attained. 

Colours  of Feathers.-Among the factors that combine to 
form the colours of feathers, the behaviour of certain cells, 
originating external to the feather germ proper, is of outstanding 
significance. These are the pigment-bearing cells (melanophores). 
When fully formed, they are very large cells filled with black. 
brownish or reddish granules, and are situated in a row near the 
summit of the barb ridges along their entire length during the 
development of the feather. They send out processes along the 
rows of the barbule-forming cells and feed the granules into each 
cell, gradually exhausting their supply in this function. Thus the 
pigmentation of the vane is determined. An excellent account 
of this process may be found in R. M. Strong's paper. Similarly 
the pigmentation of the shaft and of the barbs is derived from 
the melanophores. 

Melanophores have a very curious origin. They have been 
traced back to the neural crest of the embryo, situated on each 
side of the spinal cord. They are at  first small unpigmented cells 
(melanoblasts), which have the capacity of migrating into areas 
to be pigmented later, such as the choroid coat of the eye as 
well as into the feather germs, there increasing in size and devel- 
oping their pigment. I t  is possible to catch them in transit by 
removing small pieces of skin and underlying neural crest cells 
a t  about 7 0  hours of incubation of a chick embryo, and to 
demonstrate their presence in the case of a pigmented breed by 
grafting the piece to  an embryo of the same age of a white breed 
of fowl. If the transplant is made to one wing bud, a chick 
results which has one wing with pigmented feathers and the other 
wing with white feathers. Moreover, if the donor belongs to a 
barred breed of fowl, the barred pattern forms on the host 
feathers of the pigmented wing; but if the donor belongs to a 
solid black breed the pigmented wing of the host is solid black. 
This may be generalized by saying that the genetic constitution 
of the donor determines the behaviour of their melanophores. 

The range of colours determined directly by the melanophores 
is limited to black, gray and brownish. Other pigmentary colours 
are produced by the presence of diffuse (nongranular) fatty pig- 
ments (lipochromes) present in appropriate cells; red is always 
so determined, and orange and yellow usually. Such chemical, 
or absorptive, colours remain the same from whatever angle, 
with reference to the source of light, they may be examined. 

Structural colours are produced by a superficial colourless 
layer of extreme thinness, ranging slightly above or below I/ IOOO 

mm., overlying pigment; in  transmitted light only the colour 
of the pigment appears-gray or yellowish in the green feathers 
of a parrot for instance. In  the case of blue feathers, there is. 
in addition to the superficial colourless layer, a layer of polygonal 
cells with highly refractive walls overlying brown, black or 

orange melanophores. Blue never occurs as a pigment. All metal- 
lic or prismatic colours, to ahich the flashing brilliance of hum- 
mingbirds, for example, is due, are structural colours. These 
change, as is well knonn; they alter with the position of the ob- 
server with reference to the source of light, "always in the order 
of the rainbow." This iridescence is due to the nature of the thin 
superficial colourless layer. The more generally accepted view has 
been that the superficial layer, oning to fine striation, acts like 
a grating dispersing the light in prismatic fashion; but the emi- 
nent physicist A. A. Michelson (1911) regards this as exceptional 
and classes the phenomenon of iridescence with the reflection 
from polished metal surfaces or thin layers of aniline dyes. 

Sexua l  Dimorphism of Fea thers  a n d  i t s  Control.-Ifre 
may take the well-known difference in plumage between hen 
and cock of the domestic f o ~ l  to begin with. Breeding is more 
or less continuous throughout the year and the plumage does 
not show seasonal variations; the feathers of the body of the 
hen are relatively uniform and inconspicuous in form, colour and 
pattern, while those of the male are much more diversified in 
the various tracts. This, however, is not the case in all breeds; 
in Seabright Bantams, as an example, the males also are "hen- 
feathered." In a highly dimorphic breed, such as the Brown 
Leghorn, the male is quite resplendent compared with the modest 
female. The long, drooping, lacy, golden feathers of the saddle 
tract of the cock, compared with the short, round-tipped, stippled 
feathers of the hen of this breed, are a good example. However, 
the same potentialities are present in both sexes, and the differ- 
ences are due mainly to the sex hormone of the female secreted 
by the ovary which suppresses cock plumage. If the ovary of the 
female be removed, the bird assumes the plumage of the cock, 
whereas castration in the male does not modify the type of 
its plumage, however fundamentally it  may alter other sex- 
characters. In  the Seabright, the testes of the male likewise sup- 
press cock plumage, and castrates of both sexes are cock- 
feathered. 

Here is a relatively simple mechanism for control of sexual 
plumage dimorphism. But it is by no means the only, or perhaps 
even the most common, mechanism of control in birds. Where 
the sex dimorphism is seasonal, as is usual in wild birds, and the 
male dons his decorative plumage only for the short breeding 
season after a second moult, castration often does not alter the 
seasonal change, which is attributed to action of the genes (e.g., 
the indigo bunting, and African weaver finches). I n  pheasants, 
the sex dimorphism of the feathers seems to rest on a combina- 
tion of genic and endocrine factors (Danforth). In  short, what- 
ever the functional significance of the sex dimorphism of plumage 
may be, it appears to depend in different cases upon different 
mechanisms of control presumably evolved to suit different habits 
of life in most cases. 
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Commercial  Appl ica t ions  of Feathers.-The chief pur- 
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poses for which. feathers become commercially valuable may be 
comprehended under four divisions:-(I) Bed and upholstery 
feathers; (2) quills for writing; (3) ornamental feathers; and 
(4) miscellaneous uses. 

Bed a n d  Uphols te ry  Feathers.-The qualities which render 
feathers available for stuffing beds, cushions, etc., are lightness, 
elasticity, freedom from matting and softness. These are com- 
bined in the most satisfactory degree in the feathers of the 
goose and allied aquatic birds. Goose feathers and down, when 
plucked in spring from the living bird, are most esteemed. The 
down of the eider duck, Somateria mollissima, is valued above all 
other substances for lightness, softness and elasticity; but it has 
some tendency to mat, and is consequently more used for quilts 
and in articles of clothing than unmixed for stuffing beds. The 
feathers of swans, ducks and the domestic fowl are also largely 
employed for beds; but in the latter bird, the feathers are harsher 
and less downy than are those of the natatorial birds generally. 

Quil ls  f o r  Writing.-The earliest period at which the use of 
quill feathers for writing is recorded is the 6th century; and from 
that time till the introduction of steel pens early in the 19th cen- 
tury they formed the principal writing implements of civilized commu- 
nities. It has always been from the goose that quills have been chiefly 
obtained, although the swan, crow, eagle, owl, hawk and turkey all 
have been laid under contribution. Swan quills are better than are 
those from the goose, and for fine lines crow quills have been much 
employed. Only the five outer wing feathers of the goose are useful 
for writing, and of these the second and third are the best, uxhile left- 
wing quills are more esteemed than those of the right as they curve 
outward and away irom the writer using them. Quills obtained in 
spring from living birds are the best. 

O r n a m e n t a l  Feathers.-Feathers do not appear to have been 
much used in Europe for ornamental purposes till the close of the 
13th century; during Elizabeth's reign feathers began to occupy an 
important place as headdress ornaments of women. Ostrich feathers 
hold a pre-eminent position among ornamental feathers; and the 
ostrich is the only bird rcarcd cxclusivcly for the sake of its feathers. 
Ostrich farming is one of the established industries of South .-2frica, 
and is also practised in North Africa, Argentina, Arizona and Cali- 
fornia. The feathers are cut from the living animal and the stumps 
withdrawn later. In the male, the long ieathers of the tail and 
wings are white, and the short feathers of the body are jet black, 
~vhile the tail and wing ieathers of the female are white, tinged vith a 
dusky gray. The feathers of the male are consequently much more 
valuable than those of the female, and are separately classified in 
commerce. The art of the plumassier embraces the cleaning, bleaching, 
dyeing, curling and making up of ostrich and other plumes and feathers. 

In addition to those of the ostrich, the feathers of certain other birds 
form articles of steady commercial demand. Among these are the 
feathers of the South American ostrich, Rhea anzericana, the marabout 
feathers of India obtained irom Leptoptilos dubius and L. javanicus, 
and of Airica from L. crumeniferus, the aigrettes of the heron, the 
feathers of the various species of birds of paradise, and of numerous 
species of hummingbirds. 

Miscellaneous Appl ica t ions  of Feathers.--Quills of various 
sizes are extensively employed as holders for the sable and camel hair 
brushes used by artists, etc. Feather brushes and dusters are made 
from the wing feathers of the domestic fowl and other birds; those 
of a superior quality, under the name of vulture dusters, being really 
made of American ostrich feathers. A minor application of feathers 
is found in the dressing of artificial flyhooks for fishing. (W. P. P.) 

FEATHER STARS, the popular name for the beautiful star- 
fish (q.v.) of the class Crinoidea (see ECHINODERMA), from their 
branched feathery arms; also called comatulids. 

FEATHERSTONE, an urban district in the Pontefract parlia- 
mentary division of the West Riding of Yorkshire, Eng., 9 mi. E. 
of I17akefield. Pop. (19j1) 13,935. Area 6.9 sq.mi. Roman re- 
mains have been found in the area. Purston park has been de- 
veloped, and the town hall was opened in Jan. 1956. The town's 
main industries are coal mining and agriculture. 

FEATLEY or FAIRCLOUGH, DANIEL (1582-164 j ) ,  English 
divine, was born at Charlton, Oxfordshire, on March 15, 1 j 6 2 .  

His varied activities included a "scholastick duel" with James I 
in 1625, and the publication of ( I )  the report of a conference 
with some Jesuits in 1624, ( 2 )  a devotional manual entitled 
Ancilla Pietatis (1626), (3) i V y ~ t i ~ a  Clavis, a Key opening 
divers Dificult Texts of Scriptz~re in 70 Sermons (1636). He was 
appointed provost of Chelsea college in 1630, and in 1641 was 
one of the subcommittee "to settle religion." He sat in the 
itrestminster assembly 1643, and was the last of the Episcopal 

members to remain. For revealing its proceedings he was expelled 
and imprisoned. He died at  Chelsea on April 17, 1645. 

FEBRONIANISM, the name given to a powerful movement 
within the Roman Catholic Church in Germany, in the latter 
part of the 18th century, directed towards the "nationalizing" 
of Catholicism, the restriction of the monarchical power usurped 
by the papacy a t  the expense of the episcopate, and the reunion 
of the dissident churches with Catholic Christendom. I t  was 
thus, in its main tendencies, the equivalent of what in  France 
is knomn as Gallicanism (q.v.). The name is derived from the 
pseudonym of " Justinus Febronius" adopted by  Johann Xikolaus 
von Hontheim ( q . ~ . ) ,  coadjutor bishop of Trkves (Tcier),  in 
publishing his work D e  statu ecclesiae e t  legitima potestate 
Romani pontificis. 

P a p a l  Fallibility.- The main propositions defended by 
"Febronius" were as follows: The constitution of the Church is 
not, by Christ's institution, monarchical, and the pope, though 
entitled to a certain primacy, is subordinate to the universal 
Church. Though as the "centre of unity" he may be regarded as 
the guardian and champion of the ecclesiastical law, and though he 
may propose laws, and send legates on the affairs of his primacy, 
his sovereignty (principatus) over the Church is not one of juris- 
diction, but of order and collaboration (ordinis e t  consociationis).. 
The Roman (ultramontane) doctrine of papal infallibility is not 
accepted "by the other Catholic Churches" and, moreover, "has 
no practical utility." .The Church is based on the one episcopacy 
common to all bishops, the pope being only primus inter pares. 
I t  follows that the pope is subject to general councils, in which 
the bishops are his colleagues (conjudices), not merely his con- 
sultors; nor has he the exclusive right to  summon such councils. 
The decrees of general councils need not be confirmed by the 
pope nor can they be altered by him; on the other hand, appeal 
may be made from papal decisions to a general council. As for 
the rights of the popes in ,such matters as appeals, reservations, 
the confirmation, translation and deposition of bishops, these 
belong properly to the bishops in provincial synods, and were 
usurped by the papacy gradually as the result of a variety of 
causes, notably of the False Decretals (see DECRETALS). For  the 
health of the Church it is therefore necessary to restore matters to 
their condition before the False Decretals, and to give to  the 
episcopate its due authority. The main obstacle to  this is not the 
pope himself, but the Curia, and this must be fought by all possible 
means, especially by thorough popular education (primum adver- 
sus abusum ecclesiasticae potestatis remedium), and by the 
assembling of national and provincial synods, the neglect of which 
is the main cause of the Church's woes. If the pope will not move 
in the matter, the princes, and notably the emperor, must act in  
co-operation with the bishops, summon national councils even 
against the pope's will, defy his excommunication, and in the 
last resort refuse obedience in those matters over which the papacy 
has usurped jurisdiction. 

T h e  Revol t  of t h e  Princes.-The views of Febronius had but 
little originality. In  the main they were those that predominated 
in the great general councils of Constance and Base1 in the 15th 
century; but they were backed by him with such a wealth of 
learning, and they fitted so well into the intellectual and political 
conditions of the time, that they found a widespread acceptance. 
The book, indeed, was at  once condemned at  Rome (February 
1764), and by a brief of the 2.1st of May the pope commanded 
all the bishops of Germany to suppress it. The papal condemna- 
tion met with a very mixed reception; in some dioceses the order 
to  prohibit the book was ignored, in others action upon it  was 
postponed pending an independent examination, in yet others 
(nine in all) it was at once obeyed "for political reasons," though 
even in these the forbidden book became the "breviary of the 
governments." The Febronian doctrine, in fact, exactly fitted the 
views of the German bishops, which were by no means disinter- 
ested. It must be remembered that the bishops were a t  this time 
great secular princes rather than Catholic prelates; with rare 
exceptions, they made no pretence of carrying out their spiritual 
duties; they shared to the full in the somewhat shallow "enlighten- 
ment" of the age. As princes of the Empire they had asserted 
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their practical independence of the emperor; they were irked by 
what they considered the unjustifiable interference of the Curia 
with their sovereign prerogatives, and wished to establish their 
independence of the pope also. In  the ranks of the hierarchy, 
then, selfish motives combined with others more respectable to 
secure the acceptance of the Febronian position. Among secular 
rulers the welcome given to it  was less equivocal. Even so devout 
a sovereign as Maria Theresa refused to allow "Febronius" to be 
forbidden in the Habsburg dominions; her son, the emperor 
Joseph II. ,  applied the Febronian principles with remorseless 
thoroughness. In  Venice, in Tuscany, in Naples, in Portugal, they 
inspired the vigorous efforts of "enlightened despots" to reform 
the Church from above; and they gave a fresh impetus to the 
movement against the Jesuits, which, under pressure of the secular 
governments, culminated in the suppression of the society by 
Pope Clement XIV. in 1773. 

Roman Victory.-Whether the "Febronian movement" would 
have led to a reconstitution of the Roman Catholic Church on 
permanently Febronian lines must for ever remain doubtful. The 
French Revolution intervened; the German Church went down in 
the storm; and in 1803 the secularizations carried out by order of 
the First Consul put an end to the temporal ambitions of its 
prelates. Febronianism, indeed, survived. Karl Theodor von Dal- 
berg, prince primate of the Confederation of the Rhine, upheld its 
principles throughout the Napoleonic epoch and hoped to establish 
them in the new Germany to be created by the congress of 
Vienna. H e  sent to this assembly, as representative of the German 
Church, Bishop von Wessenberg, who in his diocese of Constance 
had not hesitated to apply Febronian principles in reforming, on 
his own authority, the services and discipline of the Church. But 
the times were not favourable for such experiments. The tide of 
reaction after the Revolutionary turmoil was setting strongly in 
the direction of traditional authority, in religion as in politics, and 
that ultramontane movement which, before the century was ended, 
was to  dominate the Church, was already showing signs of vigorous 
life. Moreover, the great national German Church of which Dal- 
berg had a vision-with himself as primate-did not appeal to 
the German princes, tenacious of their newly acquired status as 
European powers. One by one these entered into concordats with 
Rome, and Febronianism from an aggressive policy subsided into 
a speculative opinion. As such it survived strongly, especially in 
the universities (Bonn particularly had been, from its foundation 
in 1774, very Febronian), and it reasserted itself vigorously in the 
attitude of many of the most learned German prelates and pro- 
fessors towards the question of the definition of the dogma of 
papal infallibility in 1870. I t  was, in fact, against the Febronian 
position that the decrees of the Vatican Council were deliberately 
directed, and their promulgation marked the triumph of the ultra- 
montane view (see VATICAN COUNCIL, ULTRAMONTANISM, PA- 
PACY). I n  Germany, indeed, the struggle against the papal 
monarchy was carried on for a while by the governments on the 
so-called Kulturkampf, the Old Catholics representing militant 
Febronianism. The latter, however, after Bismarck "went to Can- 
ossa," sank into a respectable but comparatively obscure sect, and 
Febronianism, though it  still continued some hold on oplnion 
within the Church in the chapters and universities of the Rhine 
provinces, became practically extinct in Germany. The Modernist 
crisis (1907) brought no challenge to Catholic unity in Germany, 
since Catholic scholarship there was far enough advanced to parry 
the blow easily. The effect of the Hitlerian doctrines on the Ger- 
man Catholic population was not entirely clear a t  the start of 
World War 11. 

BIBLIOGRAPHY -See A Fortescue's article "Febronianisrn" in Has- 
t i n g ~ ,  Encyclopaedia of Religion and Ethics, and the article of Friedrich 
Lauchert in the Catholic Encycloprdia. 

FEBRUARY (Lat. Februarius) is the second month of the 
modern calendar, with 28 days (29 in bissextile or leap years). 
In  the early Roman calendar it was the 12th month, primarily 
devoted, in anticipation of the new year, to ceremonies of puri- 
fication and the cult of the dead: hence its name, derived from 
februare, "to purify." 

The designation of leap-year day as February 29 is relatively 

modem and only gradually prevailed. I n  the Julian calendar, as 
still in some liturgical calendars, the extra day was inserted before 
the 24th. This accounts for the term bissextile, since the Romans 
(counting back, inclusively, from March I )  called both days the 
sixth. (F. R. WN.) 

F ~ C A M P ,  a seaport and bathing resort of northern France, 
in the de'partement of Seine-Maritime, 28 mi. N.N.E. of Havre 
on the Ouest-Btat railway. Pop. (1954) I 7,193. The town stands 
at the mouth of the small river FCcamp, and occupies the bottom 
and sides of a narrow valley opening out between high cliffs. 

The town grew up round the nunnery founded in 658 to guard 
the relic of the True Blood which, according to the legend, was 
found in the trunk of a fig tree drifted from Palestine to this 
spot, and which still remains the most precious treasure of the 
church. The original convent was destroyed by the Northmen, 
but was re-established by Duke William Longsword as a house 
of canons regular, later converted into a Benedictine monastery. 
King Richard I greatly enlarged this, and rebuilt the church. The 
dukes of Normandy improved the harbour, but later the town 
was overshadowed by the rising port of Havre. 

The abbey church of La TrinitC dates mostly from 1175 to 
1225, and has a fine central tower and chapel screens. The hdtel- 
de-ville with a municipal museum and library occupy the remains 
of the abbey buildings (18th century). The church of St. Btienne 
(16th century) and the Benedictine liqueur distillery1, are of some 
interest. There a;e a tribunal and chamber of commerce, a board 
of trade arbitrators and a nautical school. The harbour is tidal 
with docks capable of receiving ships drawing 26 ft. a t  spring- 
tide, 19 ft. at neap-tide. Fishing for herring and mackerel is 
carried on and Fecamp sends a large fleet to the codbanks of 
Newfoundland and Iceland. The chief exports are oil cake, flint, 
cod and Benedictine liqueur. Imports include coal, timber, tar, 
hemp and peanuts. Steam sawing, metal-founding, fish-salting, 
shipbuilding and repairing, and the manufacture of ship's biscuits 
and fishing-nets are among the industries. 

FECHNER, GUSTAV THEODOR (1801-1887), German 
scientist and philosopher, who pioneered in psychophysics, was 
born on April 19, 1801, a t  Gross-Sarchen, Lower Lusatia, where 
his father was pastor. Fechner took his degree in biological science 
in 1822 at the university in Leipzig, where he spent the rest of his 
life. He became interested in mathematics and physics and was 
appointed professor of physics in 1834, but, after a long illness 
and partial blindness, turned in 1843 to the study of philosophy, 
experimental aesthetics and psychophysics. H e  died a t  Leipzig 
on Xov. 18, 1887. 

Fechner's philosophy conceives the world as highly animistic, 
even plants and the stars being animated; God, the soul of the 
universe, has an existence analogous to man, and natural laws are 
the modes of the unfolding of God's perfection. Fechner was a 
remote disciple of Friedrich von Schelling and learned much from 
Johann Herbart. 

Though he received attention as a philosopher, Fechner's fame 
stems chiefly from his experimental work described in Elemente 
der Psychophysik (1860), which he intended merely as verification 
for his philosophy. The basic postulate of Fechner's psychophysics 
was that mind and body appear to be separate entities but are 
actually only different sides of one reality. IVhat appears from 
a subjective viewpoint as the mind appears from an external or 
objective viewpoint as the body; Fechner uses the illustration that 
a circle appears concave or convex depending on whether or not 
the observer stands inside or outside the circle. The apparent 
dualism is due to the impossibility of taking both viewpoints simul- 
taneously. 

Fechner's originality lies in his development of psychophysical 
methods by which experienced sensation could be measured in 
relation to the physical magnitude of the stimulus. 

Through his psychophysical experiments he derived an equation 
between stimulus and sensation, and thus, he believed, between 
body and mind, and he felt that this demonstrated the validity of 

lThe  liqueur is  said to have been made by the  monks a s  f a r  back as 1 5 1 0 ;  
since the Revulution i t  has been produced by a secular company. T h e  famil iar  
legend D.O.hf. (Ueo  Optimo Maximo) on the bottles preserves the memory of 
its original makers. 
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the identity hypothesis. The equation, Fechner's law, which states 
that the intensity of a sensation is proportional to the logarithm 
of the stimulus, can be written 

sensation intensity=C log stimulus intensity, 

where C is a constant that must be experimentally determined for 
each sense modality. Ernst Heinrich Weber had originally postu- 
lated this constancy in 1834. and the formula is therefore some- 
times called the Weber-Fechner law. The law has been criticized 
on logical grounds, and experimental evidence indicates that it  
does not have the universal applicability Fechner claimed. Sever- 
theless. it has proved useful, particularly to researchers in vision 
and hearing. 

Through his influence on Wilhelm Wundt (q.v.), Fechner's psy- 
chophysical methods and formulations became one of the corner- 
stones of early psychology. Elemente der Psychophysik, though 
its philosophy did not stand the test of time, gave psychology 
methods for the measurement of sensation and thereby results that 
could be expressed in the language of mathematics. 

Fechner's chief works, in addition to Elemente der Psycho- 
physik, are: A$fassbestimmungen uber die galvanische Ket te  
(1831) ; Das Biichlein v o m  Leben nach dem Tode (1836; Eng. 
trans., 1882); Nannu, oder iiber das Seelenleben der Pfianzen 
(1848); Zendavesta, oder iiber die Dinge des Himntels und des  
Jenseits (18 j ~ )  ; Vorschule der Asthetik (1876) ; Die ,Tagensan- 
sicht gegeniiber der Nachtansicht (1879). In addition to scientific 
and philosophical papers, he wrote poems and satires under the 
pseudonym of Dr. M' ises. 

BIBLIOGRAPHY.-E. G. Boring, A History of Experimental Psychology 
(1950) contains a complete bibliography ; E. B. Titchener, Experimental 
Psychology (1905) ; G. F. Stout, Manual oJ Psychology (1899). 
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FECHNER'S LAW: see FECHNER, GUSTAV THEODOR; PSY- 
CHOPHYSICS ; WEBER'S LAW. 

FECKENHAM, JOHN ( c .  I 5 I 5-1 j84), English ecclesiastic, 
last abbot of Westminster, was born at  Feckenham, Worcester- 
shire. Educated at  Gloucester hall, Oxford, as a Benedictine stu- 
dent, he was professed at Evesham. On the surrender of the abbey 
to the king (1540)~ he became chaplain to Bishop Bell of Wor- 
cester and to Bonner of London, and in 1544 received the living 
of Solihull. About I 549 Cranmer sent him to the Tower of Lon- 
don, but being released by Mary in 15 53, he was made prebendary 
of St. Paul's, rector of Finchley, then of Greenford Magna, c h a p  
lain and confessor to the queen, and dean of St. Paul's (1554). 
He was sent by the queen to prepare Lady Jane Grey for death, 
and when Elizabeth was sent to the Tower, Feckenham interceded 
for her, even at the cost of displeasing the queen. 

The royal abbey of Westminster having been restored to its 
primitive use, Feckenham was appointed abbot in 1556 On the 
accession of Elizabeth. he opposed all legislation for changes in 
religion, and, when the hour of trial came, refused the oath of 
supremacy, rejecting also Elizabeth's offer to remain with his 
monks at Westminster if he would conform to the new laws. The 
abbey was dissolved (July I z ,  15 j9) ,  and within a year Fecken- 
ham was sent by Archbishop Parker to the Tower. After 14 years' 
confinement, he mas released on bail and lived in Holborn, where 
he devoted himself to works of charity. In I j 7 7  he was com- 
mitted to the care of Cox of Ely with strict rules for his treat- 
ment; and in I 580 he was removed to Wisbeach castle where he 
died on Oct. 16, I 584. 

See E.  Taunton, English Black Monks of St. Benedict (1897). 
FEDERAL BUREAU OF INVESTIGATION (FBI). 

Established in 1908 as the investigative arm of the U.S. de- 
partment of justice. the Federal Bureau of Investigation is a 
fact-finding agency which does not evaluate the results of its inves- 
tigations or recommend prosecutive action. In general, it is respon- 
sible for the enforcement of all federal criminal statutes except 
those specifically delegated to other federal agencies. In 19j8 
there were approximately 140 federal matters over which it had 
investigative jurisdiction. The two primary areas of FBI activ- 
ity are generdl investigations and security operations. f ithin the 
latter field, it has jurisdiction over espionage, sabotage and sub- 
versive activities on a nation-wide scale. 

In addition to investigating violations of laws of the United 
States. the FBI is charged a i t h  collecting evidence in cases in 
which the United States is or may be a party in interest and with 
other duties imposed by law. I t  reports the results of its investiga- 
tions to the attorney general, chief legal officer of the United 
States. his assistants and the various U.S. attorneys in federal 
districts throughout the United States for decisions as to  prosecu- 
tive action. The FBI  is also a service agency which assists law 
enforcement agencies in identification, technical and training mat- 
ters. 

History.-Originally known as the Bureau of Investigation, the 
FBI  was created by the then attorney general Charles J.  Bonaparte 
on July 26. 1908. The internationally known name, Federal 
Bureau of Investigation, was adopted on July I ,  I 93 j .  

In 1924 John Edgar Hoover was appointed director of the 
bureau by Harlan Fiske Stone, then attorney general, and he was 
reappointed by each succeeding head of the department of justice. 
Hoover inaugurated the policies which constitute the foundation 
of the present organization. Political considerations were divorced 
from personnel appointments, and promotions u-ere placed on a 
merit basis. 

Less than a decade after this reorganization, the F B I  was faced 
with enlarged responsibilities. A wave of lawlessness in the early 
1930s aroused considerable public concern. Local police officers, 
often inadequately trained and hampered by the restrictions im- 
posed by state boundaries, were unable to cope effectively with 
the modern weapons and transportation available to organized 
criminal gangs. To meet this situation, congress passed a number 
of laws which extended the jurisdiction of the FBI. I n  1932 the 
federal kidnapping statute was enacted, making unlawful the inter- 
state transportation of a kidnapped person. All kidnapping cases 
referred to the FBI the following year were solved. The federal 
Bank Robbery act was passed in 1934 to stem the rising tide of 
bank robberies. Again in 1934, special agents of the FBI  were 
authorized by congress to carry firearms and to make arrests. 
With the passage of these and other crime bills, the F B I  was given 
authority to act against the criminal gangs which previously had 
met little effective opposition. In 1934 alone, three vicious fugi- 
tives who had gained national notoriety were killed. John Dil- 
linger, Charles Arthur (Pretty Boy) Floyd and Lester Gillis, alias 
"Baby Face" Nelson, met death while resisting arrest. I n  1935 
Russell Gibson and Kate and Fred Barker fell before the guns 
of special agents. The arrest of Alvin Karpis by Hoover in 1936 
marked the end of the powerful Barker-Karpis gang, while Alfred 
James Brady and an accomplice were killed in a gun battle with 
FBI  agents in 1937. Numerous other kidnapers, bank robbers 
and lesser criminals were sent to federal penitentiaries during this 
period. 

The war on crime was not halted but was overshadowed as the 
inteniational developments leading to World JVar I1 placed ad- 
ditional responsibilities on the FBI. During this period, federal 
statutes relating to subversive activities were the basis for counter- 
action by the bureau against intelligence operations of foreign 
powers. Several espionage agents were arrested before the out- 
break of hostilities in Europe On Sept. 6. 1939. a presidential 
directive was issued providing that the FBI should take charge 
of investigative work in matters relating to espionage. sabotage, 
subversive activities and related matters. The president also 
called upon all enforcement officers, both federal and state, to 
report all information in these fields promptly to the FBI,  which 
was charged with the responsibility of correlating this material 
and referring matters under the jurisdiction of any other federal 
agency with responsibilities in this field to the appropriate agency. 
The FBI's responsibility in these matters was reiterated by presi- 
dential directives of Jan. 8, 1943, and July 24. 19jo. By agree- 
ment, the armed forces handle investigations concerning their uni- 
formed personnel. This action by the president obviated the 
confusion experienced in World War I when more than 2 0  agencies 
investigated security in the United States. 

The scientific techniques mhich had been developed by the FBI  
in its war against organized gangsterism were employed to thwart 
the spy and the saboteur. In  June 1941 the FBI climaxed its 
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investigation of a Nazi espionage ring in New York city with the 
arrest of 33 persons. All pleaded guilty or were convicted in 
federal court. 

An efiective pan-American intelligence force was created under 
the bureau's leadership to oppose the activities of Axis spy and 
sabotage rings in the western hemisphere. From July I ,  1940, 
through June 30, 1946, more than I 5,000 Axis operators and 
sympathizers in South America were expelled, interned or rendered 
harmless. More than 460 spies, saboteurs and propaganda agents 
were apprehended, and 30 secret radio transmitters were elim- 
inated. 

In 1939 the FBI  undertook a program of surveying industrial 
plants engaged in the manufacture of strategic war material. Be- 
fore it had concluded its responsibility in this program, more than 
2,300 plants had been surveyed and recommendations made for 
their protection. In  the period preceding the attack on Pearl 
Harbor new field offices were opened in the continental United 
States and its territorial possessions. Additional personnel was 
trained by the FBI  to investigate the flood of complaints regarding 
suspicious activities which citizens were encouraged to report, and 
its rolls of clerical and investigative employees reached an allotted 
peak of 14,300. 

A mass of intelligence information had been accumulated by 
Dec. 7, 1941, when Japan attacked at Pearl Harbor. By the fol- 
lowing day. 1.771 potentially dangerous enemy aliens had been 
arrested and detained. As formal declarations of war were made, 
German and Italian aliens, known or suspected to be dangerous, 
were arrested. In  all, more than 16.000 such apprehensions were 
made by the FBI with the assistance of local law enforcement 
authorities in an orderly manner and in marked contrast with the 
disorganized vigilante activities of World War I. Precautions 
against espionage and sabotage were increased. 

In  1942 eight saboteurs, landed by submarine from Germany, 
were quickly taken into custody. German plans to send such 
groups to the United States every six weeks were thwarted. Two 
additional saboteurs were dispatched by Germany in 1944 and 
were quickly apprehended. The normal channels for enemy agents 
to  enter the country \\ere closed, and spies were then sent to the 
United States as refugees. Spies intercepted by the FBI  often 
became double agents. identifying other espionage agents and 
transmitting misleading information to their principals. 

After the war the nation found itself confronted with a crime 
wave of serious proportions. In  194s major crimes increased 
12.3% over 1944. Crime in 1946 continued its upward trend, 
increasing 7.6% over 1945. The war-born scarcity of consumer 
goods created a lucrative market for stolen merchandise and con- 
tributed to the reactivation of old criminal gangs. The finely 
geared machinery of the F B I  was able to face this condition 
without pause. 

During the postwar period there was increased public concern 
in matters relating to Communism and the infiltration of govern- 
ment and essential industry by persons whose loyalty was subject 
to question. On Aug. I ,  1946, congress passed the Atomic Energy 
act, charging the FBI  with the responsibility of determining the 
character, associations and loyalty of employees of the Atomic 
Energy commission and of all persons having access to restricted 
atomic energy data. Following the issuance by the president on 
March 21, 1947, of executive order 9835, the F B I  was given the 
duty of investigations concerning the loyalty of employees and 
applicants for positions in the executive branch of the federal gov- 
ernment. The result was to increase greatly the investigative work 
of the FBI. 

On April 5, 19j2, congress transferred responsibility for the 
bulk of applicant-type investigations to the United States civil 
service commission, and provided that the FBI should handle those 
cases where information indicated questionable loyalty or where 
the position involved was sensitive and important. 

On July 20, 1948, 12 leaders of the Communist party were in- 
dicted under the Smith act as members of a conspiracy teaching 
and advocating the overthrow of the constitutional form of gov- 
ernment of the United States by force and violence. Following 
the trial and conviction of 11 of these leaders, the FBI arrested 

other Communist officials. Other investigations by the FBI  in 
the security field developed evidence of plots to transmit govern- 
ment secrets and information relating to atomic energy and other 
secret projects to foreign nations. I t  scrutinized even more closely 
organizations which advocated policies not in keeping with the 
United States' constitutional form of government. 

Statistics.-The effectiveness of FBI operations is indicated by 
the statistics reflecting its accomplishments through the years. In 
the five-year period which ended June 30, 1952, 34,629 fugitives 
had been located in cases investigated by the FBI. Fines, savings 
and recoveries in bureau cases totalled more than $2~7,40o,ooo, 
and there were 44.746 convictions in cases which were presented in 
court during that five-year period. 

The close of the 1952 fiscal year brought to 438 the number of 
cases investigated by the FBI under the federal kidnapping statute. 
Of these, 436 were solved. In  the 19jz  fiscal year alone there 
were 156 convictions in bank robbery cases investigated by the 
FBI. These convictions resulted in sentences totaling 1.533 years 
and fines and recoveries amounting to $2 53,369. 

Six years later, during the 19j8  fiscal year, convictions in cases 
investigated by the FBI rose to 11,457, resulting In sentences 
totaling more than 30.000 years and fines totaling more than 
$1,666,000. Also, more than 9.000 fugitives were apprehended 
and recoveries resulting from FBI investigations totaled more 
than $13o,ooo,ooo, including 16.500 stolen automob~les. Not 
shown in statistical data, however, are the accomplishments of the 
FBI in the area of security and counterespionage investigations. 

Co-operative Services.-The FBI  Laboratory.-On Nov. 24, 
1,932, the FBI laboratory mas established to provide scientific 
crime detection facilities to authorized law enforcement agencies. 
Services of the FBI laboratory are available cost-free to state and 
municipal law enforcement agencies, as well as to other govern- 
ment agencies. I ts  technical equipment ranges from simple labo- 
ratory instruments to complicated spectrographs and huge copying 
cameras Its technicians, who represent many fields of chemistry, 
physics and engineering, include experts in firearms identification, 
serology, spectrography, metallurgy, explosives, hair and fibre 
analyses and handwriting identification. During the fiscal year 
which ended June 30, 19j8, the laboratory completed 16j,462 
scientific examinations of 137,142 specimens of evidence. Exam- 
inations in the laboratory clear the innocent as well as convict the 
guilty. Laboratory experts are available to testify without charge 
in state courts concerning the results of their examinations. 

The Identification Division.-A national fingerprint file was 
established on July I ,  1924, when the FBI was given custody of 
810,188 fingerprint cards previously maintained by the U.S. peni- 
tentiary at Leavenworth, Kan., and by the International Associa- 
tion of Chiefs of Police. Approximately 20,000 fingerprint cards 
are received each working day far processing a t  the Identification 
division. By July 1958 the FBI had more than r4g,ooo,ooo 
fingerprint cards in its continuously increasing identification files. 
In  addition to fingerprints submitted on criminal charges, these 
included fingerprints of military personnel, government employees, 
aliens, prisoners of war and private citizens who voluntarily sub- 
mitted their fingerprints for protection against loss of identity in 
the event of amnesia or disfiguring fatal accidents. 

Police Instruction.-In 1935 the FBI National academy was 
established to train selected members of law enforcement agencies 
as police executives and instructors for their local departments. 
The 12-week training course is conducted at  Washington, D.C., 
and at the FBI academy on the U.S. marine base in Quantico, Va., 
by members of the FBI training staff and recognized outside ex- 
perts. No tuition or fees are charged. The two sessions of the 
National academy, completed during the 19j8  fiscal year, raised 
the total of graduates to more than 3,500. Among these graduates 
were police officers and officials from every state as well as several 
other countries and U.S. territorial possessions. The benefits of 
their training had been transmitted to thousands of their fellow 
police officers. Approximately 25% of these graduates were the 
heads of their law enforcement agencies. 

At the request of local authorities, the FBI co-operates in police 
training schools, affording training in such matters as firearms, 
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fingerprint classification. traffic control, defensive tactics and other 
courses of value to law enforcement. In its annual conferences 
with state and local law enforcement agencies, the FBI provides 
a medium for the discussion of common problems related to law 
enforcement in the various local areas. Such publications as the 
FBI Luw Enforccnzent Bulletin and the l:rzi,forlrt Crinze Reports 
bulletin further aid in keeping Ian- enforcement officers abreast of 
developments in crime detection and trends in crime. Published 
monthly, the FBI Lux )  Enforcerr~cwt Hzrllt,tin provides a medium 
for exchange of ideas between law enforcen~ent agencies. The 
Cnifoi?r~ Crime Reports bulletin is a statistical analysis of local 
crime on an annual and semiannual basis. Tabulations on offenses 
committed are submitted to the FBI monthly and annually by 
more than 5.500 la\?- enforcement agencies throughout the United 
States. 

Adminis t ra t ive  Organization.-Headquarters of the FBI 
are maintained in M'ashington, D.C.. where a11 administrative and 
investigative functions are co-ordinated. Serving under the direc- 
tor are an associctte director, two assistants to the director and 
several assistant directors who control such acti~~ities as the 
domestic intelligence. investigative. training and inspection, rec- 
ords and comn~unications, administrative and identification di- 
visions and the FBI laboratory. In  19;s there were 53 field 
offices of the FBI in key cities in the Cnited States and its terri- 
tories. Each field ofice Lvas headed by a special agent in charge 
who was responsible to the director for the supervision of the 
bureau's activities in his field division. Under his direction were 
varying numbers of special agents. assigned according to the needs 
of the ser.r.ice. (J. E .  H.) 

FEDERAL COUNCIL OF EVANGELICAL FREE 
CHURCHES. This body \\-as formed to give expression to 
the unity in matters of spiritual principle ~irhich had been found 
to exist among the evangelical free churches of England and to 
co-ordinate their activities and resources. It  represents the de- 
nominations as organized corporate bodies. Though its aims are 
convergent with those of the Kational Council of Evangelical 
Free Churches. its constitution and area of operation were defined 
differently. 

The original document consisted of a "Declaratory Statement 
concerning Common Faith and Practice" {with a preamble) and 
a constitution. The governing body of the federation was organ- 
ized as a federal council. consisting of representatives elected 
annually by the supreme authorities of the federating churches; 
but its powers were advisory and not executive except under con- 
ditions explicitly defined. 

See ECUMENICAL MOVESIEPI'T. 
FEDERAL GOVERNMENT is the government of a fed- 

eral community. Such a community is characterized by a terri- 
torially diversified pattern of foci of attention. objectives, values, 
interests and beliefs that calls for two levels of government. one 
to deal with the common, the other with the ter

r

itorially diverse 
and differentiated loci of attention. Since such patterns'are 
rarely stable oL7er any considerable period of time. federal govern- 
ment is highly dynamic and the equilibrium of poxer is continually 
shifting. The political system of which the federal go~ernment 
is the most important part, and which is often called federalism, 
is. therefore. a process rather than a static design. This point 
needs emphasizing in order to bring out the contrast with older 
conventional v i e ~ s .  which laid stress on the problem of sov- 
ereignty (9.v.) and the resultant distinction between a federal 
state ( B ~ ~ n d e s s t o t r t )  and a federation (or confederation') of states 
(S tuatenbund) .  LVhile not ~vithout importance. especially for 
international law. this dichotomy obscures rather than illumines 
the vital aspects of federalism and federal government. 

Lf'hile federal systems have had primary importance in provid- 
ing the opportunity for separate communities to organize thern- 
selves in larger unities. as illustrated by the history of Srsitzer- 
land. the U~lited States. Canada. Australia. Germany and a host 
of more recent examples. a federalizing process may also be irn- 
portant in solving problems of o\,erconcentration of governmental 
power, as is demonstrated by the Common~vealth of Yations, the 
French union and a number of formerly colonial situations, such 

as Algeria and Puerto Rico. 
Federal governments often evolved out of leagues or confedera- 

tions. I t  was so in the United States, Switzerland and the Nether- 
lands. Hence, federal government typically exhibits some of the 
organizational features of confederations. In  the early city 
leagues, no less than in the Swiss and Dutch unions, the American 
confederation and finally the League of Nations and the Cnited 
Nations, there is always found a charter or agreement, embodying 
three features: ( I )  an assembly of representatives of the constitu- 
ent members; ( 2 )  an executive organ of some sort;  and (3)  a n  
arbitral or judicial body; arbitration is ordinarily supposed to elim- 
inate the recourse to arms between members. The common objec- 
tives of these confederations were different, but there was always 
the objective of defense against dangers to which all the members 
were alike exposed. 

Dis t r ibu t ion  of Legislat ive Functions.-Because of the 
variety of possible origins. every federal government is likely to  
be different from every other. The composition of federal repre- 
sentative assemblies as well as the distribution of their legislative 
functions shows this clearly. Many federal constitutions contain 
long catslogues of what the federal legislature may do; the United 
States constitution is relatively simple as compared with the Ger- 
man basic law. I t  goes without saying that such divisions of the 
"competencies"-that is, the sphere within which each may operate 
-must and will vary according to time and place. Economic 
and social life, military and geographical factors, all play their 
role in determining the particular arrangement. Jurists have 
made a great deal of the difference between a central government 
with poxvers specifically delegated to it. such as that of the United 
States, Switzerland and Germany, and one in which the powers 
are specifically delegated to the provinces, as is the case in Canada. 
\Vhat really matters is that there be some balance between the t n o ,  
and that whatever distribution of functions might be delegated, it  
is the constitution that determines the governmental structure as 
a whole. 

A comparison of the several federal constitutions shows that  
certain matters, such as foreign affairs. customs, money and cur- 
rency. posts and national defense. are invariably attributed to the 
federal authorities. On the other hand, certain matters, such as 
education and cultural affairs. the police and local government, 
are usually left to the component units. But the focal point of 
modern life, namely, the economy in all its ramifications of tech- 
nology, welfare and taxation. is handled with the widest variation, 
created by judicial interpretation of the constitution as well as by 
amendments broadening the scope of federal jurisdiction. 

A m e n d i n g  Process.-Every federal system of government 
provides for participation of local units in the process of amend- 
ing and altering the constitution. How do the local units-states, 
cantons, Lander, provinces, dominions or u-hatever-actually par- 
ticipate? Through their representatives in the federal representa- 
tive assembly. or directly. or both? In the United States, as in 
Switzer1:ind. the provisions for constitutional amendments devel- 
oped organically. In  both countries the component states' repre- 
sentatives in the federal representative assembly as well a s  the 
component states thenlselves have to assent by qualified majorities. 
In  the Cnited States the state legislatures or special conventions 
ratify amendments proposed by congress; in S\vitzerland amend- 
ments proposed by the federal legislature (or by a popular initia- 
tive) are ratified by a majority of the cantons as well as  by a 
majority of the Swiss people. 

In Germany under the LVeimar republic, no direct participation 
of the provinces (Lander)  was required. This omission shows 
how weak was German federalism of the period between World 
Lf'ars I and 11. A feeble substitute for Lander participation was 
provided, but it was never actually invoked. Follo~ving this tra- 
dition, the amending power in the post-World LVar I1 Bonn con- 
stitution (Grz~ndgesetz,  or basic law) was lacking in federalistic 
character also, though the requirement of a two-thirds majority 
in the states' council ( B ~ ~ n d c s s t z t )  proved of. some consecluence. 

I n  some of the later federal systems, notably the proposed 
European Political Community. real participation of the com- 
ponent units was provided, coupled with provisions that  distin- 
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guished betri~een more and less important articles of the constitu- 
tion. 

Federa l  Executives.-The second feature of a confederation 
appertains to the executive sphere. The component units have a 
part either in selecting the federal executive, or in conducting the 
executive xvork for the whole, or in both. The federal structures 
in the United States, Switzerland, Germany and the dominions 
of the British Commonwealth all exhibit such arrangements. To 
be sure, the local units have only a small share in selecting the 
federal executive. Thus, in the United States, voting by the states 
in the electoral college is a partial recognition of the states; the 
president is not elected by a majority of the whole people but by 
a majority of state majorities. 

Another form of state participation as such in the executive 
sphere is the constitutional right of the U.S. senate to advise on 
and consent to presidential appointments "Senatorial courtesy" 
reinforces this pomer. Another recognition of the states' position 
is the civil service rule according to which each state is given a 
certain quota of appointments. In  Switzerland, the president and 
the executive council are elected by the two houses of the legis- 
lature; hence the cantons have an important voice. The strength 
of local autonomy is further recognized in certain customs: Bern 
and Zurich are always represented on the council, and council 
seats are evenly distributed among the other cantons. This means 
primarily that the French- and Italian-speaking cantons get a t  
least one or t n o  members. 

Cons t i tu t iona l  Judiciary.-A judicial body for the settle- 
ment of disputes between central and local authorities is found in 
all federal systems. In  the United States the supreme court is 
charged with this duty. Though on the whole favouring the 
federal government, it has not followed a one-sided course as 
between the central and local governments. The court u7as, in- 
deed, nationally minded under Chief Justice John Marshall (1801- 
35). and several of his most famous decisions, such as McCulloch 
v. ~lfaryla?zd and Gibbons v. Ogden, asserted positions that fa- 
voured the central government. Later on, the court, in the course 
of the slavery controversy, shifted toward a states' rights position, 
which culminated in the ill-starred Dred Scott decision (1857). 
After the Civ11 War, the court returned to its earlier outlook. 
There was prevalent a feeling that the war had settled all questions 
in tavour of the central government. 

At mid-20th century the court seemed to be federally minded 
in matters of civil rights, but inclined toward a states' rights point 
of view in certain other respects. Whatever the merits of detailed 
issues under dispute, however. the notion of judicial settlement of 
such disputes between local and central authorities remained as a 
clear indication of the federal nature of the U.S. governmental 
structure. 

This is likeaise the case in Switzerland, and it is noteworthy 
that provisions about the administration of federal legislation by 
the cantons have not resulted in complications similar to those 
that arose in Germany under the Weimar republic This may be 
explained by several facts: no single canton is large in relation to 
the federation as a whole; the cantons have been less sharply di- 
vided by partisan issues (neither Communism nor Fascism assum- 
ing serious proportions) ; and the central government has practised 
marked moderation in employing force, relying rather upon per- 
suasion and other kinds of pressure. Under the 1949 basic la

w

, 
the Germans, it appeared, ~vould follow similar methods. 

Commonweal th  a n d  Dominions.-Interesting special prob- 
lems in federalism are presented by the Common~vealth of Sations 
and the dominions composing it. The common~vealth represents 
a very loose federal system, which in terms of the antiquated ap- 
proach must be described as a klnd of league. Yet common citizen- 
ship, the bonds of a common cultural tradition and language, as 
well as Informal institutional arrangements of various sorts, in- 
cluding the commonnealth conferences, provide a working federal 
bond among the several members. For example, it is often over- 
looked in discussions of this matter that Canada still formally 
depends upon the British parliament for amendments of its consti- 
tution. Kor can the IT eight of what remains of the British Colonial 
empire, administered by the United Kingdom, be gainsaid. 

Australia and Canada provide two outstanding examples of work- 
ing federalism. Their institutional setup is interesting in terms 
of the relation of federalism to parliamentarism; for they ef- 
fectively combine the cabinet system of parliamentary government, 
on both the federal and the local level, with a functioning federal 
system. Canadian federalism is reinforced by the powerful sense 
of local differentiation and autonomy in the French-speaking part 
of Canada; in both Canada and Australia the continental dimen- 
sions of their territory make a territorial distribution of power 
natural. Elsewhere in the commonwealth, the federations of 
Rhodesia and Nyasaland (1953) and The West Indies (1958) 
present other examples of experimentation with various federal 
forms of government. 

After 1947 India evolved a diversified federal system of its own 
that provided the basis for solving the problem of how to organize 
an effective democratic government for its richly differentiated 
people. I t  is the most complex federal system ever devised. 
Some would deny it true federal character because of the broad 
pourers granted to the central government. But the weight of 
local traditions-linguistic, religious, cultural-is so great that 
the provinces tend to gain rather than lose in strength. The 
system is still evolving and the end is not in sight, but it is possible 
to argue that without the techniques of federalism, Indian consti- 
tutional government could not have been achieved. 

European Unification.-The same may be emphatically as- 
serted regarding the unification of Europe. Actually, the federal- 
izing of Europe is taking the form of functional integration. In- 
stead of setting up a federal union by concerted constitutional 
action, European states negotiated a series of separate treaties in 
particular functional areas. They also created a very loose frame- 
work, the Council of Europe, centred a t  Strasbourg, France, in 
which, after 1949, the 16 member states consulted with each other 
about common problems. A representative assembly, composed 
of delegates of the several parliaments, urged common action, 
though it possessed purely consultative functions. I ts  major 
achievements, besides creating a certain camaraderie and habits 
of working together, mere in the cultural sphere; it was specifically 
excluded from the consideration of military problems. I n  the gen- 
eral field of economic co-operation, the Organization for European 
Economic Cooperation ( 0  E.E.C.), inaugurated as the co-ordinat- 
ing body of the European Recovery program, was operative; its 
most effective work tiras in overcoming currency problems through 
its subsidiary, the European Payments union (E.P.U.). Finally, 
in the military field, the Western European union (W.E.U.) sought 
to implement policies of the North Atlantic Treaty organization, 
but its activities were not of great consequence; it took the place 
of the unrealized European Defense Community (E.D.C.). 

Besides these rather loose efforts toward federalizing all of 
Europe, much bolder efforts were undertaken by "Little Europe," 
the six states that mere ready to form a much closer union than 
the rest, namely. France, the German Federal Republic. Italy and 
Benelux (Belgium, the Netherlands and Luxembourg). They 
formed in 19j1 the European Coal and Steel Community (E.C.- 
S.C ). which began operation in 1953 as an effective supranational 
administration of two basic industries through the territory of 
the "Six.'' After the failure of the E.D.C. and its associated pro- 
posal for a European Political Community (E.P.C.), the Six 
formed a European Economic Community (E.E.C.) (1957) and 
a European Atomic Energy Conlmunity (Euratom). The first was 
to establish a common market, by elimination of all tariffs within 
the next 12  to 15 years and conjointly to develop common eco- 
nomic policies and a free movement of persons and capital. The 
second was to pool the resources of the Six for the development 
of nuclear energy. Europe's energy resources a t  mid-century were 
insuficient and growing more so; hence the development of nuclear 
energy appeared to many to be the means of economic survival. 
These two communities shared, as planned in early 1958, a repre- 
sentative assembly (not fully legislative, however) with the 
E C S.C.; it was also planned that they would have a common 
court. 

Association: A New Dimension of Federalism.-The Eu- 
ropean developments sketched above raise an issue that has also 
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cropped up elsewhere. How can states that do not feel ready to 
share fully in a federdl union participate on a more limited scale? 
The answer given in Europe is : association. In the European ECO- 
nomic Community treaty, for example, it was provided that other 
states or union states might become associated with the commu- 
nity. The specific proposal was that of establishing a "free trade 
area" of adjoining states. 

The United States, confronted with the problem of how to give 
maximum autonomy to Puerto Rico, which desired to preserve its 
cultural identity while yet remaining part of the United States, 
granted to the people of Puerto Rico the status of an associated 
state; the Free and Associated Commonwealth of Puerto Rico 
represented a novel departure for U.S. federalism. When the Ger- 
man Federal Republic was organized. west Berlin wished to par- 
ticipate but could not become a state because of the four-power 
control over all of Berlin. Consequently the free part of the city 
became "associated" with the federal republic; though not voting, 
its representatives participated fully in federal legislation, and 
the republic's lams applied to it. As with Puerto Rico. Berlin 
received substantial aid from the federal union with which it was 
associated 

Conclusion.-Federalism is intimately related to modern con- 
stitutionalism. There is nothing in the distinction between fed- 
eralism and decentralization that ~vould imply an inherent supe- 
riority of one over the other; their advantages and disadvantages 
can be contrasted only in terms of the peculiar conditions of the 
time and place under which a particular government is supposed 
to operate A federal governmental structure provides a spatial 
or territorial, as distinguished from a functional, division of pow- 
ers. Such a division operates as a rather effective restraint upon 
the abuse of governmental powers by the central authorities. In- 
deed, in many situations it  is more likely to be effective than a 
functional division. for the latter can be more readily overcome by 
the extraconstitutional activities of a national party organization. 
In  other words, what federalism does is to mobilize firmly en- 
trenched local powers in support of the constitution and to offer 
them protection under the constitution as well. Localized group- 
ings are treated in a manner analogous to the treatment of the 
individual citizen, to whom a sphere of relative independence, of 
civil liberties is likewise guaranteed. 

Besides the constitutional considerations, there is a great advan- 
tage in providing an opportunity under a federal system for lim- 
ited experimentation in one or more of the component units. This, 
however, may have perilous consequences. These dangers of fed- 
eralism were illustrated in Germany. I t  is strange that the legend 
could grow up later that it was centralization that favoured Hitler, 
when, as a matter of fact, it was the relative autonomy of Bavaria 
that provided the seedbed for Hitlerism before and after the beer 
hall P u t s c h  in Munich in 1923. I t  \\,as likewise the autonomy of 
the L a n d e r  in the matter of citizenship that enabled Thuringia, 
after it had become National Socialist, to confer German citizen- 
ship upon Hitler, nithout which he could not legally have become 
either a candidate for the presidency or chancellor. By analogy, 
any markedly federalistic structure may provide a potential foot- 
hold and jumping board for an emergent totalitarianism. whether 
of the right or the left. 

Federal structures of government share with all formalized con- 
stitutionalism the difficulty of adjusting a relatively rigid scheme 
to the shifting exigencies of a dynamic industrial society. Under 
modern conditions, areas of friction are bound to develop ahere 
technological change radically alters the conditions under which 
government has to be conducted. With competencies constitu- 
tionally divided between the central government and the local gov- 
ernments, as they are in the United States, governmentai functions 
emerge that can be performed only by one of these units and for 
uhich no prior constitutional provision has been made. The ri- 
gidities that arise, hoxvever, from such a division of powers are in- 
herent in the federal scheme and are the price that must be paid 
for the advantages of greater variety and local freedom. 
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FEDERALIST PARTY. The Federalist party organized 

the national government of the United States under the constitu- 
tion of 1787. I t  may be regarded as in various important respects, 
the lineal predecessor of the U.S. Whig and Republican parties. 
The name "Federalists" (see ANTI-FEDERALISTS) was first given 
to those who championed the adoption of the constitution. Later 
it applied exclusively to a specific political group, less inclusive 
than the Federalists of 1787, which developed during the presi- 
dency of George Washington. 

'The palpable weaknesses of the Confederation of 1781-89 and 
the very real threats to the survival of the American nation were 
the reasons for the rallying together of this group. They sought 
an "energetic" central government because they feared "the mu- 
tability of the laws of the states", as James hladison put it  The  
Confederation had demonstrated its inability to  protect property 
rights, provide a public revenue, uphold the fiscal integrity of 
government, maintain and expand commerce and come to an un- 
derstanding with Britain. The economic depression of 1785-86 
once more unleashed leveling tendencies-resumption of paper- 
money issues in the states. assaults on contracts and the Shays's 
Rebellion. I n  consequence, the conflict over the constitution- 
and the appearance of political parties in America-was the dif- 
ference largely between two kinds of property interests and not, 
as Jefferson put it  later, between two philosophical positions. The 
Federalists were not aristocrats and monarchists, the anti-Federal- 
ists were not democrats. The Federalists sax? political stability 
and economic growth in terms of sound fiscal policy. establishment 
and protection of banking and the expansion of commerce. The 
anti-Federalists spoke for the agricultural interests which, fre- 
quently weighed down by debt, were cheap-money men and hostile 
to tax programs of imposts and excises. The mechanics and arti- 
sans of Massachusetts, identified with commerce, were Federalists. 
The large land (and slave) owners of Virginia and the Carolinas 
were anti-Federalists. >lost of the Federalists of I 787-88 became 
members of the later Federalist party. 

The political group which became known as the Federalist party 
may be regarded as definitely organized practically from I 791; 
it  was led, leaving President Washington aside, by Alexander 
Hamilton and John Adams. Hamilton's domestic and foreign 
policies gave the party its program and created the bitter hostility 
to it that made it  so short-lived. He started out with the assump- 
tion that the constitution gave the central authority broad powers; 
he believed it  necessary to use them to create a government with 
integrity and honour so that private accumulation could occur 
with safety, foreign credits and investment would be revived and 
diversification of economic enterprise take place. These required 
positive action by government, notably as regards debt manage- 
ment, money and credit, banking and stimulation of trade. I n  for- 
eign relations. they required a settlement with Britain politically 
and commercially, and neutrality as mar raged in Europe. Over 
the decade of the 17gos, the Federalists stood for the following: 
( I )  the support and the achievement of the Hamilton program of 
the funding of the old Revolutionary War debt and the assumption 
of the state debts, the passage of excise laws, the creation of a 
central bank, the maintenance of a tariff system and favourable 
treatment of United States shipping; ( 2 )  neutrality in the war be- 
tween France and Britain, breaking out in I 793; (3)  approval 
of the Jay treaty of 1794% terminating the difficulties with Britain; 
and (4) the grant of crisis powers to the central government in 
1798-99, when French demands almost forced open war. These 
measures achieved the survival of the republic, linking public and 
private credit. expanding commerce and foreign investment in 
America and assuring peace. 

They provoked deep resentment and were bitterly fought; on 
these issues the first U S. political parties were formed. The Re- 
publicans (Democratic Republicans, later, the Democratic party) ,  
led by Thomas Jefferson and James Madison, xere  suspicious of 
central authority, friendly to the French Revolution and hostile 
to Britain. While the Federalists controlled the government until 
1801, their incapacity or un~rillingness to organize politically, their 
neglect of the arts of consultation, persuasion and discipline, and 
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their failure to devise a program of broad national appeal iin- 
cluding agriculture, small property generally. and the little pro- 
ducers) doomed them. Hamilton in 1799 understood this. Should 
not. he wrote to one of his correspondents, a wider program be 
laid out, one that "will extend the influence and promote the 
popularity of government?" But then it was too late. The Fed- 
eralists had been made synonymous with "favouritism. influence 
and monopoly." They never again held national office after Jef- 
ferson's victory in 1800. See DEMOCRATIC PARTY ( U S . ) .  

Severtheless the accomplishments of the Federalists were great. 
They organized the new federal government in all its branches, 
giving it an administrative machinery that in the main endured; 
they established the doctrine of neutrality toward European con- 
flicts that stood America in such good stead while it continued a 
poor and defenseless country and n7as preoccupied with its own 
continental expansion; they laid the basis for the enduring friend- 
ship with Britain; and fixed the practice of a liberal construction 
of the constitution-not only by congress but above all by the 
United States supreme court, which, under the leadership of John 
Marshall (who had been appointed chief justice by Pres. John 
Adamsj, impressed enduringly on the national system large por- 
tions of the Federalist doctrine. These political accomplishments 
and the economic ones of fiscal integrity, credit worthiness and 
protection of the investing process and property are their impres- 
sive achievements and their claims to memory. 

After 1801 the Federalist party never regained power. In at- 
tempts to do so, it impaired its morale by internal dissension. by 
intrigues and by inconsistent factious opposition to Democratic 
measures on grounds of ultrastrict construction. I t  took up, too, 
the Democratic weapon of state rights. and in New England car- 
ried sectionalism dangerously near secession in 1808 and also in 
1812-14 during the movement, in opposition to the SVar of 181 2 ,  

which culminated in the Hartford convention. By 181; it was 
practically dead as a national party. I t  is sometimes said that 
Federalism died because the Republicans took over its principles 
of nationality and accepted its economic ideas. This is true in 
part. But it fell principally because its great leaders. John Adams 
and Alexander Hamilton, became bitter enemies; because neither 
was even distantly comparable to Jefferson as a party organizer 
and leader; because the party could not hold the support of its 
original commercial. manufacturing and general business elements; 
because the party opposed sectionalism to a growing nationalism 
on the issues that ended in the LVar of 1811; and because, after 
1801, it failed to adjust itself to the growing democratic spirit 
of the country. In  S e w  England. where it persisted longest, it 
represented a "cordial union between the clergy, the magistracy. 
the bench and bar and respectable society" (Henry Adamsj ; this 
inevitably had to fail in a dynamic. expanding America. 

B I B L I O G R A P H I - . - B ~ ~ ~ ~ ~ ~  the standard general histories, see the biog- 
raphies and writings of .;\lexander Hamilton, John -%dams, George 
Cabot, Fisher .%mes, Gouverneur Morris, John Jay, Timothy Picliering, 
Theodore Sedg\vick, C.  C. Pinckney and Rufus King. See also Hcnry 
Adams, History o f  the United States Durinr the Adlninistrations o f  

era1 reserve system and subsequent to  the liquidation of the second 
Bank of the United States in 1836, there was no central banking 
institution in the United States. The provisions of the National 
Bank act of 1863, and the banking customs which emerged as a 
consequence thereof, produced a monetary and banking system 
which tended to concentrate the reserves of the commercial banks 
of the country in a small number of banks in a few financial cen- 
tres, notably New York, with the result that unusual demands for 
currency or credit would periodically produce great financial strin- 
gency in the important financial centres. with consequent deflation- 
ary results. Similarly, the National Bank act did not provide a 
system for changing the quantity of currency so that it would be 
responsive to the changing needs of the business community or  to 
the continued growth of the nation's economy. (See BANK-ING: 
History of Banking in the United States.) 

In  1908 following the financial panic of 1907, congress estab- 
lished a national monetary commission, which came to be known 
as the Aldrich commission from its chairman, Sen. Nelson W. 
Aldrich, to study the requirements of a sound monetary system 
and to make legislative recommendations. The proposals of the 
national monetary commission were not embodied unchanged in 
the subsequent legislation, but the results of its work supplemented 
by the studies of others were influential in the discussions which 
led to the passage of the Federal Reserve act signed by Pres. 
Woodrow Wilson on Dec. 23, 1913. The Federal Reserve act has 
subsequently been amended, notably in 193 j. 

T h e  S t r u c t u r e  of the System.-The federal reserve system 
consists of ( I )  the board of governors of the federal reserve sys- 
tem; (2) the 1 2  federal reserve banks; (3) the federal open 
market committee; (4) the federal advisory council; and ( 5 )  the 
member banks. The functions of each of these will be treated in 
turn. 

The Board of Governors.-The hoard of governors of the fed- 
eral reserve system (known until 1935 as the federal reserve 
board) consists of seven members appointed by the president of 
the United States and confirmed by the senate. They are ap- 
pointed for 14 years, one seat becoming vacant every two years. 
The chairman of the board is appointed by the president, from 
the membership of the board, for a period of four years. The 
members of the board of governors, which has its headquarters in 
?Vashington, D.C., devote their full time to the business of the 
board; they must not be directors, officers, employees or stock- 
holders of any bank and not more than one of them may be ap- 
pointed from any one federal reserve district. The president, in 
appointing members of the board of governors is required "to 
have due regard to a fair representation of the financial, agricul- 
tural, industrial and commercial interests, and geographical divi- 
sions of the country." 

The board of governors of the federal reserve system is, in most 
respects, and in all important respects, the body which both super- 
vises and controls the operation of the federal reserve system. 
The board determines the reserve reauirements of the member 

~ e f l e r s o n  and %adison, 9 vol. (1890-91) and Docz~lnents Relating to banks \Tithin the statutory limits, it r&iews and determines the 
.Veto England Federalism, 1800-1815 (1878) ; Charles .%. Beard, An 
Bconollzic I~~~~~~~~~~~~~ ol the Constitution (1913) and Economic discount rates established by the 1 2  federal reserve banks: it 
Origins o f  Je f f e~son ian  Delnarvacy (1915) ; J.  S. Bassett, T h e  Federalist reviews the budgets of the federal reserve banks, its staff of ex- 
Systenz, 1789-1801 (1906) ; Claude G. Bowers, Jeflerson and Hamilton aminers examines the operations of each of the federal reserve 
( 1 ~ 2  j )  ; ~ i l f r e d  E. Binkley, American Political Parties, 2nd ed. (1945) ; banks at least once a year, and in a number of other ways exercises 
Joseph Charles, "Hamilton and Washington: the Origins of the .%meri- substantial control over the operations of the system, ~h~ degree 
can Party System" and ".%dams and Jefferson: the Origins of the .;\meri- 
can Party System," William and ,$fary Quarterly, 3rd series, vol, xii, to which such control has been centralized in the board of gover- 
no. 2 and 3 (1955) ; Nathan Schachner, T h e  Founding Fathers ( 1 ~ 5 ~ )  ; nors was significantly increased in the Banking acts of 1933 and 
and Louis M.  Hacker, Alexander Hamilton in the American Tradition 1935. 
(1957). (L. hl. H.) The Federal Reserve Banks.-The country has been divided 

FEDERAL RESERVE SYSTEM, THE. ~h~ federal re- into 1 2  federal reserve districts in each of which there is a federal 
serve system is the central banking authority of the united States; reserve bank. The districts are not necessarily coterminous with 
as such it acts as a fiscal agent for  the U,S, government, is cus- st"e boundaries. Federal reserve banks, all but two of which at  
todian of the reserve accounts of commercial banks, makes loans m1d-century had branches. are located. in order of the number 
to commercial banks, and is to issue federal reserve given to the federal reserve district, in ( I )  ~ o s t o n ,  h ~ a s s . ;  (2) 

notes which constitute a large fraction of the hand-to-hand cur- Ne\%, York city; (3) Philadelphia, Pa. ;  (41 Cleveland, 0.; (5 )  
rency of the country. Thus it has many of the functions char- Richmond, Va.; ( 6 )  Atlanta. Ga.;  ( 7 )  Chicago. 111.; (8) St. Louis, 
acteristic of the Bank of England and of continental European Mo.; (9) Minneapolis. Minn.; (10) Kansas City, Mo.; (11) 
central banks (see CENTRAL BAXK). Dallas. Tex. ; and ( I  2) San Francisco, Calif. 

O r i g i n s  of t h e  System.-Prior to the establishment of the fed- A federal reserve bank is a privately ox-ned corporation estab- 
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lished pursuant to the Federal Reserve act to serve the public 
interest. While it is privately o~i~ned  (by the member banks; see 
below) the stockholders do not have the powers ordinarily asso- 
ciated with the stockholders of privately controlled corporations. 
Each member bank is required to subscribe to the stock of the 
federal reserve bank of its district in an amount equal to 6% of 
the member bank's capital and surplus. Half of this amount must 
be paid in while the remainder is subject to call. The maximum 
dividend which a federal reserve bank may pay to its member bank 
stockholders is 6% per annum. 

Each federal reserve bank is governed by a board of directors 
of nine members. Three members, known as class A directors and 
three known as class B directors are elected by the member banks 
of the district. The class h directors may be bankers; the Class B 
directors must be actively engaged in the district in commerce, 
agriculture or industry and must not be officers, directors or em- 
ployees of any bank. The class C directors are appointed by the 
board of governors. They must not be officers, directors, em- 
ployees or stockholders of any bank. One of the class C directors 
is designated as chairman of the board and one as deputy chair- 
man. The chairman of the board is by statute a federal reserve 
agent. 

Thus a majority of the directors of a federal reserve bank are 
not active bankers and three, including the chairman and deputy 
chairman are not elected by the stockholders but appointed by 
the board of governors. The board of directors of a federal re- 
serve bank is responsible for the conduct of the bank's affairs 
subject to the supervision of the board of governors. 

This supervision while not detailed as to administrative pro- 
cedure is significant. The board of governors must approve the 
appointment of the president and first vice-president of a federal 
reserve bank and the salaries of all officers and employees of each 
federal reserve bank are subject to approval by the board of gover- 
nors. 

The degree of control over the operations of the federal reserve 
banks by the board of governors of the federal reserve system 
together with the statutory limit on dividends payable to stock- 
holders and with the practice of the federal reserve banks of pay- 
ing 905% of earnings after dividends to the treasury as an interest 
charge on outstanding notes effectively results in the operation 
of the federal reserve banks in the public interest. Profit to the 
federal reserve banks is thus not a consideration in the formation 
of policy. 

The Federal Open Market Comntittee.-This committee con- 
sists of 1 2  members, of which 7; the members of the board of 
governors serve ex oficio, while j members are elected by the 
federal reserve banks. One of the five elected members is always 
chosen by the Sew York federal reserve district; the remaining 
four are chosen from federal reserve districts grouped for the 
purpose. The board of governors, if unanimous, always has a 
majority vote in the open market committee. 

The committee is responsible for the determination of policy 
for the federal reserve banks operating as a system with respect 
to the purchase and sale of securities. This responsibility provides 
the system with one of its most powerful instruments of control 
over the money supply (see belon ) . 

The Federal Advisory Coz~nci1.-The council consists of 1 2  

members each elected by the board of directors of one of the 
several federal reserve districts. I t  meets no less than four times 
a year. JVhile its role is purely advisory, the board of governors 
being free to accept, reject or modify its advice, it may be influ- 
ential in the formation of policy for the system. 

The Member Bunks.-These consisted in the late 19 ~ O S ,  of some 
6,750 banks of nhich approximately 4.850 were national  bank^; 
the remainder were banks chartered by the several states. i\ll 
national banks (i.e., banks operating under charters issued by the 
federal government) are required to be members of the federal 
reserve system. Banks operating under state charters may become 
members of the system if they meet the qualifications for member- 
ship and if accepted by the federal reserve system. The member 
banks represented something less than half of the banks of the 
U.S.; honever, they held about 75% of the total bank deposits 

and more than 8 5% of total demand (commercial) deposits. Thus 
the policies of the federal reserve system have a direct effect on a 
large segment of total demand deposits, which constitute the larg- 
est part of the means of payment in the country, and indirectly 
influence the remainder. 

Membership in the federal reserve system provides the member 
bank with certain advantages. The federal reserve banks are 
"banker's banks!' and they perform a variety of services for the 
member banks in that capacity. Among the most important of 
these is the clearing of checks which is done without cost to the 
member banks. (See CLEARIXGHOUSE.) 

The federal reserve banks also, free of cost or a t  a nominal 
charge, collect notes, drafts, maturing securities, etc., for the mem- 
ber banks, crediting the proceeds to the member bank's reserve 
account with the federal reserve bank. The federal reserve banks 
make coin and paper money available to the member banks with- 
out handling or shipment costs. 

In  addition to the important services noted above, the federal 
reserve banks hold the reserve deposits of the member banks and 
stand ready to make loans to member banks when the latter find 
it necessary temporarily to augment their reserve accounts in order 
to support an appropriate volume of loans and deposits (see 
BASKING: Principles of Banking) without disposing of other as- 
sets. 

Membership in the federal reserve system does impose upon 
the member banks, however, some duties and responsibilities 
which are believed to deter some state chartered banks from seek- 
ing it. I t  requires member banks to comply with the reserve re- 
quirements established pursuant to law by the board of governors 
of the federal reserve system. The reserves must be held as 
deposits (without interest) with the federal reserve bank of the 
district in which the member bank is domiciled and they will in 
almost all cases be a larger proportion of deposits than will be 
true for a nonmember bank subject only to state law and regula- 
tion. Member banks must submit to regular examinations by the 
authorities of the federal reserve banks as ~vell, in the case of 
national banks, as by the comptroller of the currency and in the 
case of state chartered member banks by the state banking authori- 
ties. They must honour all checks drawn upon them at  par ;  i.e., 
they must levy no remittance charges associated therewith. They 
must, moreover: hold assets of a quality somewhat higher than 
those permitted by the banking laws of many of the states. 

M o n e t a r y  a n d  Credi t  Policies of t h e  F e d e r a l  Reserve Sys- 
tem.-These policies, springing from the exercise of certain 
powers given to the system by statute, represent in terms of their 
influence upon the degree of economic stability. upon the level of 
economic activity and upon the price level. responsibilities which 
go far beyond the service functions described above. The federal 
reserve system through its power to alter the size, the availability 
and the cost of commercial bank reserves may influence greatly 
the magnitude of commercial bank deposits in the United States. 
Loans made by the commercial banks ordinarily emerge as in- 
creased deposits either in the bank making the loan or in another 
bank. Since member banks are required to hold a given propor- 
tion of their deposits as reserve accounts with the federal reserve 
banks, changes in the proportion xhich must be so held, changes 
in the cost of temporarily augmenting the reserves through loans 
from the federal reserve banks, or changes in the total size of the 
con~mercial bank reserves of the system will have effects upon 
the volurne of new loans and deposits (see BANKISG: Principles of 
Banking). The federal reserve system exercises its regulatory 
powers in several ways. the most important of which may be de- 
scribed as the instruments of indirect control. 

These instruments have to do xi th ( I )  the determination of the 
legal reserve ratio; i.e., the proportion of its deposits 17-hich a 
member bank must hold in its reserve account; ( 2 )  the control of 
the discount rate, sometimes referred to as the re-discount rate; 
and (3 j the control of open market operations; i.e., the purchase 
or sale of securities in the open market by the federal reserve 
banks. Follo~ving a discussion of the bases of monetary and 
credit policy, the use of each of these will be described below. 

The purposes of federal reserve policy are to facilitate the cre- 
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ation of a financial climate conducive to high level economic they are in connection with policies directed toward producing a 
activity and to economic stability. The prevention of inflation revival from a period of depression. I t  should be noted that in 
or  deflation, rapid rises or falls in the general price level. are es- the mid-1950s there was some groviing controversy respecting the 
sential parts of the task. Thus in a period of substantial inilation- ability of the federal reserve through monetary policy alone to 
ary pressure, particularly as is the typical case, when this emerges prevent an inflation. 
in a period of full or nearly full employment, the federal reserve In connection with attempts to prevent inflation under condi- 
system might be expected to use its powers in such a way as to tions of full employment, federal reserve has upon occasion sup- 
restrict the growth of or actually reduce the supply of money. plemented the indirect controls described above with a series of 

On the other hand. in a period in which the signs of a recession selective controls. One of these relates to the control by the 
appear or in a period of serious depression the system might be federal reserve of the margin requirements involved in the pur- 
expanded to take action tending to lead to an expansion in the chase of securities. The board of governors of the federal reserve 
supply of money. I t  must be remembered that the term money as system has, since 1934, had the power to limit the amount which 
is used here refers principally to bank deposits, the most important lenders may make available on securities. Variable percentage 
means of payment (see QUANTITY THEORY OF MONEY). requirements have been in effect since the inception of the pro- 

Actions leading to either of the two results mentioned above gram. ranging from 40:';. for several years prior to World iVar I1 
may be taken through the exercise of any one or  more of the in- to 100% in 1946 and 194:. 
struments of indirect control mentioned above. Possible actions By executive order of the president of the United States in 1941, 
under circumstances in which inflationary pressures .are strong and the federal reserve system was authorized to control the terms 
that ,  .therefore. make efforts to reduce the actual or potential upon which credit could be extended to consumers for the pur- 
money supply, in order, include the following: ( I )  the federal re- chase of important consumer durable goods. The regulation 
serve system might consider raising the legal reserve ratio. This terminated in 1947, was reinstated briefly in 1948. terminating in 
action ~vould increase the proportion of deposits which commer- the summer of 1949, was reinstated again after the outbreak of 
cia1 banks are required to 'hold in deposit with the federal reserve the Korean war and the authority to impose such regulations was 
banks and thus reduce the amount of new loans they could make. finally repealed in the Defense Production act as amended in 19 5 2 .  

Since loans give rise to deposits, the potential money supply would The consumer credit regulations sought to reduce the expansion 
be reduced. Any excess reserves in the system (excess reserves = of credit by controlling the minimum down payment required for 
actual reserve balances less required reserves) ~vould be reduced or the purchase of consumer durable goods and by controlling the 
eliminated. maxiinurn length of the amortization period of the loan and thus 

( 2 1  Federal reserve bank sales of securities in the open market controlling the size of monthly payments. Similar regulations 
at  the discretion of the federal open market comn~ittee would tend relating to the financing of real estate purchases Tvere in effect from 
to  reduce the actual size of commercial bank reserves. When the late I9jo until Sept. 1952. 
federal reserve sells securities the purchasers of the securities pay Relation of the Federal Reserve System to Govern- 
f o r  them with checks on their deposits. This reduces deposits and ment.-The federal reserve system is an agency of government 
since the amounts of the checks will be charged to the reserve theoretically independent of the executive branch. The appoint- 
accounts of the banks on ivhich they are drawn. bank reserves are ment of the members of the board of governors for terms of 14 
reduced. If, of course, the member banks should themselves pur- years so arranged that one vacancy normally will occur every 
chase the securities, they will pay for them, in effect, by drafts two years is designed, in part. to provide a substantial degree of 
upon their own reserve accounts. I n  any case. then. open-market independence. The board of governors is, of course, responsible 
sales of securities by the federal reserve banks have the effect of to the congress of the United States. 
reducing bank reserves. Thus member banks will find themselves &[any students of banking and financial affairs hold the view 
increasingly pressed to accomnlodate their loan customers and the that the federal reserve system should occupy such an inde- 
actual or potential volume of deposits \\.ill be reduced. pendent position as an agency of government on the ground that 

(3)  I n  the circumstances likely to follow upon open-market the exercise of power over the banking system and over the supply 
sales. the illember hanks more frequently might be required to seek of money should not be subject to political influence. 
loans from the federal reserve banks of their respective districts. In  general and with one notable peacetime exception. the inde- 
If, then, the federal reserve banks increased the interest rate- pendent conduct of the system's affairs has not been modified. 
the discount rate at which such loans are available-member banks During \iTorld \Var I, when the system was in its infanc3-, and 
would find it increasingly costly to augment their reserves in this again during 'liTorld &;ar I1 the system did, of course, accornmo- 
way. They mould, therefore, tend to be more restrictive and more date itself to the full in providing means to facilitate the financing 
selective in making loans. which tendency would be reinforced by of the huge wartime expenditures. During these periods. large 
the higher interest rates member banks ~vould charge their cus- budgetary deficits had to be financed and the federal reserve sys- 
tomers as a consequence of the greater cost of reserves resulting tem followed credit policies designed to ease the process. 
from an increase in the federal reserve bank discount rate. In the period immediately subsequent to iVor1d K a r  11, the 

Thus to increase the reserve ratio. to undertake sales of securi- policy of the treasury designed to insure continued low interest 
ties in the open market and to increase the discount rate, would rates on the public debt involved the federal reserve system in 
serve separately or in combination. to restrict the rate of credit practices which made the exercise of its normal powers to control 
expansion and thus reduce the actual or potential money supply. the size and rate of expansion of the money supply difficult or 
Clearly. opposite policies would be called for in a period of reces- impossible. This situation became clarified by the "accord" of 
sion or in a period of deep depression. In  such circumstances, March 19j1 in ~vhich: it xi-as announced. the treasury and the fed- 
the federal reserve system might be expected to reduce the legal eral reserve system had reached agreement "with respect to debt 
reserve ratio, to reduce the discount rate and to undertake open- management and monetary policies to be pursued. . . ." There- 
market purchases of securities. These steps taken separately or after.  the federal reserve system again undertook with increasing 
in combination could be expected to increase excess reserves. re- independence of action to iniluence the flow of money and credit 
duce the cost of temporary augmentation of reserves and produce in the interest of controlling inflation and nlaintaining econon~ic 
an  increase in the actual size of member bank reserves. Thus stability. (See BANKING: History of Banking: The United 
banks would be encouraged to increase their loans to customers. States.) 
the potential money supply would be larger than otherwise ~ o u l d  see Board of Governors, ~h~ Federal R~~~~~~ sys tem (washington, 
be  the case and, if the demand for loans on the part of the busi- D.C., 1954) ; G. L. Bach, Federal Re~erve Policy 1Makin~ (New York, 
ness community is strong, loans and deposits will rise. 1950). (FK.  L. K.) 

The  instruments of indirect control described above have gen- FEDERAL SAVINGS AND LOAN ASSOCIATION: 
erally been conceded to be more poxverful I\-ithrespect to the pre- see SAVINGS AN D  LOAK ASSOCIATION. 
vention of inflation in times of high level economic activity than FEDERAL THEATRE PROJECT. Established on 
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Aug. 27, 1935, a t  a time when many theatre artists were unem- 
ployed, the Federal Theatre project was organized by the U.S. 
government under the Works Progress administration. Federal 
Theatre groups were set up wherever the relief rolls showed enough 
theatre people to operate a company; nine out of ten members 
had to come from relief rolls. and $9.00 out of $10.00 had to be 
spent for security wages. The object of Federal Theatre was 
twofold: to give employment to needy professionals in socially 
useful projects which would rehabilitate them and develop their 
skills; and to bring to thousands of people, hitherto unable to 
afford theatregoing, a theatrical program national in scope, regional 
and state in operation, and worthy of government support. 

Employment of so many people ( I Z > ~ O O  in 1936; 7,900 in 1939) 
required a broad program, including productions of the classics, 
children's theatre, religious plays, musical comedy, marionettes, 
circus, vaudeville, dance and radio. Special emphasis was given 
to regional festivals such as T h e  Lost  Colony, outdoor drama, 
Manteo, N.C.. and to productions in San F,rancisco, where Federal 
Theatre built its own theatre out of admission funds. Federal 
Theatre also gave impetus to nex  plays such as I t  Can't Happen 
Here,  by Sinclair Lewis, which opened simultaneously in 21 cities. 
The most effective new theatre form developed by Federal Theatre 
was the Living Sewspaper ,  characterized by vivid exposition of 
factual material in a flashing, often witty, series of blackouts. 
Such dramatizations as Power and One Third of a iVation played 
to crowded houses throughout the country. 

A service bureau acted as a clearinghouse, where plays were 
written. translated and tested in. production and where contracts 
were signed, royalties paid and research was carried on. The 
service bureau published Federal Theatre Magazine, a graphic 
story of nationwide theatre, and Continental Theatre, at that 
time the only magazine in the country giving monthly translations 
of n e w  from European theatres. 

Federal Theatre productions were seen by about 25,ooo,ooo peo- 
ple, an estimated 65% of whom had never previously seen a play. 
Companies also toured various public and private institutions. By 
Oct. 1938 Federal Theatre was receiving widespread critical ac- 
claim; 2.600 of its members had been returned to private employ- 
ment; and although over half of Federal Theatre companies were 
giving free shows, box office admissions had reached the $~.OOO.OOO 
mark. Support from schools, churches and many business, profes- 
sional and community organizations was increasingly enthusiastic. 
Federal Theatre, however. was also sharply criticized. especially 
for its "Living Sewspaper" series. From mid-1938, allegations 
that the project \<-as communistic were made and the house of 
representatives subcommittee on appropriations voted to eliminate 
Federal Theatre. In  spite of wide support.from spokesmen in New 
York and Hollywood, all theatre unions and leading critics, Federal 
Theatre was ended on June 30: 1939. 

See Hallie Flanagan, Arena:  A n  Adventure  in  the Anzerican Theatre 
(1941). (H. F. D.) 

FEDERAL TRADE COMMISSION, THE, a V.S. ad- 
ministrative agency. was created by federal legislative enactment 
in 1911. Congress gave the commission two distinct po\f7ers. The 
first was couched in language similar to that previously given to 
the bureau of corporations, which had been organized under the 
department of labour and commerce in 1903, In fact. the bureau 
had been transferred to and became a part of the commission. 
Under this poxer, the commission could investigate corporations 
and business and report its findings to congress, the president or 
the public at  large. I t  could also, at the request of congress or 
either house, or the president or the attorney general, make in- 
vestigations and report the results. The commission. in the in- 
dustrial world. Lyas to keep the public and the administrative and 
legislative departments of the government informed of the condi- 
tions in the several industries and to make special economic and 
legal studies and inform congress. 

The second great power entrusted to it came into play vihen in 
the interest of the public welfare the commission deemed it neces- 
sary to issue a complaint against any offending business unit that 
was practising an unfair method of competition. I t  required the 
offender to reply, and testimony was taken under oath relative to 

I E  COMMISSION 
the issue involved. 

The statute required the commission either to dismiss the com- 
plaint in the event that the testimony was insufficient to establish 
an unfair method of competition in interstate commerce or, if a 
case was made out, to issue an order to cease and desist from the 
offending method. Many of the complaints issued have been based 
upon charges made by one competitor against another. 

The policy of the commission in its earliest days was not to 
name the offender publicly but to make findings and issue an order 
to cease and desist. Since this did not seem to halt the practices 
complained of, the commission later named the offenders publicly 
when a complaint was issued. 

Simultaneously with the passage of the Federal Trade Commis- 
sion act, congress passed the Clayton Antitrust act, approved 
Oct. 15, 1914. Under it congress entrusted the commission with 
the prevention of unlawful price discriminations, tying contracts, 
stock acquisitions in competing corporations and interlocking 
directorates. The purpose of these provisions was to prevent 
certain practices which were regarded as lessening competition or 
tending to monopoly. but which it was feared would not always in 
themselves be sufficient to bring the person who practised them 
within the scope of the Sherman Antitrust act of 1890. 

The commission was not long in finding that when one com- 
petitor in an industry violated legal rules of practice it was soon 
followed by many others. This frequently resulted in a deluge of 
complaints which would have absorbed more time than the legal 
section could spare. Thus a procedure called the Trade Practice 
submittal was inaugurated. The name was later changed to that 
of Trade Practice conference. In  these conferences members of 
the industry concerned were assembled to consider and adopt fair 
trade practice rules to be submitted to the commission for its 
approval, the conferences being held under the auspices of the 
commission. After being subjected to public hearing and full con- 
sideration, the approved rules were promulgated by the commis- 
sion. The early beginnings of the conference method go back as 
far as 1919. The commission thereafter held many industry trade 
conferences and set rules for the different trade or industrial 
groups. These cover industries whose capital investment and an- 
nual volume of sales total several billions of dollars. 

An outstanding advantage of this method of regulating business 
practices is that it effectuates the wholesale abandonment and 
prevention of unfair methods of competition and trade abuses vol- 
untarily, co-operatively and simultaneously. Correction is thus 
brought about on a friendly basis and at substantial saving of time 
and expense to the government and to business, and. a t  the same 
time, the public and industry generally are shielded from harmful 
effects of bad practices. 

This plan worked so well that in some instances it brought about 
general correction of harmful practices throughout an entire in- 
dustry without incurring the expenditure. of time and money which 
would otherwise be required to eradicate these evils by compulsory 
action through legal proceedings instituted against individual of- 
fenders. 

Bforeover, this procedure of the commission afforded industry a 
means of proper self-regulation and co-operative effort n i th  the 
assistance and supervision of the government. Under the rules, 
industry and trade receive official guidance and assurance as to 
the inhibitions of the law. The rules constitute a convenient and 
authoritative code whereby manufacturers, distributors and buyers 
may readily be informed as to what the legal requirements are 
as they apply to the particular industry or trade. Law observance 
is promoted. 

The rules operate as an effective deterrent to violations which 
result from ignorance, carelessness or even indifference, beside 
assisting in making compulsory correction more efficient. Con- 
sumer rights are carefully protected, and members of the industry 
who desire to serve the public conscientiously and with increased 
satisfaction are aided. The trade practice conference procedure 
thus came to be widely recognized as an official activity productive 
of great public good. 

In order to speed up action with respect to complaints filed and 
to offer the respondent the privilege of disposing of his case with- 
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out the cost of a trial, the commission devised a procedure before 
issuance of a complaint and trial of permitting the respondent to 
sign a statement of fact and agreement to discontinue the alleged 
unfair method of competition or practice, the subject matter and 
form of'the stipulation being prepared under supervision of the 
commission in accordance with the facts as disclosed by its in- 
vestigation. 

Administration of the Clayton act had for some time demon- 
strated its inadequacy as a restraint upon the growth of monopoly. 
The result was an amendment by the Robinson-Patman act on 
June 19, 1936. Designed to eliminate certain unfair and dis- 
criminatory practices not prohibited by the Clayton act and be- 
lieved by congress to be injurious to commerce. the Robinson- 
Patman act, broadly speaking, was to promote equality of 
opportunity in business and check a tendency toward monopoly 
disclosed as a result of the Federal Trade commission's chain-store 
investigation, the investigation by a special committee of the house 
of representatives of the lobbying activities of certain groups. and 
congressional committee hearings held during consideration of the 
act itself. The act was not directed at  any particular type or 
size of business organization but was applied to all merchants, 
large and small alike. I t  prohibited discriminations in price to 
purchasers of commodities of like grade and quality where the ef- 
fect of such discriminations was substantially to lessen competi- 
tion, in any line of commerce, unless such discriminations were 
justified by savings attributable to economies of operation effected 
by the particular method in which commodities were manufactured 
for,  or were sold or delivered to. the purchaser receiving the dis- 
crimination. This passing on of savings by sellers to buyers was 
made permissive, however, not mandatory. 

The Federal Trade Commission act was broadly amended March 
21, 1938. by what is known as the Wheeler-Lea act. There were 
several reasons which induced congress to make these amendments. 
I n  a case before the supreme court of the United States in 1931, 
involving what was considered by the commission to be a danger- 
ously misleading and false adveitisement, the court held that the 
commission had no authority to ban the false advertising because 
it did not appear that the unfair practices were "methods of com- 
petition in commerce." 

Congress accordingly amended the act so as to make unfair or 
deceptive acts or practices in commerce unlawful as well as unfair 
methods of competition, thus granting the purchasing or consum- 
ing public the same protection against unfair practices that a mer- 
chant or manufacturer already enjoyed against the unfair methods 
of a dishonest competitor. Congress also provided definite and 
substantial civil penalties, through suits to be brought by the at- 
torney general, for violation of the commission's order to cease 
and desist after they became final. The review by the courts of 
the commission's orders to cease and desist, through the filing of 
petitions to review or set aside the same, was amended so as to 
require thereafter the petition to be filed within 60 days. Other- 
wise, the commission's order became final, and its violation there- 
after subjected the offender to suits for civil penalties. 

Prior to the passage of later amendments, there was no penalty 
for violation of the commission's orders, unless they were violated 
after they had been affirmed by a circuit court of appeals of the 
United States. Proof of such violation, after the order had been 
affirmed by the circuit court of appeals. formed the basis for con- 
tempt proceedings. Such proceedings might be brought in cases 
where. on review sought by the respondent, the courts affirmed the 
commission's orders, if such orders were thereafter violated. 

The hearing examiners became an initial trial court on June I ,  
1950. Appeals from that court might be made to the commission 
by respondents and commission attorneys, or the commission 
might schedule the issue for review on its own motion. 

I n  response to the demand for greater consumer protection in the 
case of the decepth-e advertising of commodities whose use might 
affect the public health. congress specifically prohibited the dis- 
semination of the false advertisements of food, drugs, cosmetics 
and therapeutic devices. 

IVhere the use of such commodities might be injurious to health, 
or  where they are falsely advertised with fraudulent intent, crim- 

inal penalties are imposed. In  a further effort to grant adequate 
protection to the public during the period pending the issuance 
of and final action upon the commission's complaint, the commis- 
sion was authorized to bring suit in the several U.S. district courts, 
or in territorial courts, to enjoin the dissemination of the false 
advertisements of food, drugs, devices or cosmetics. Such tempo- 
rary injunction was to remain in effect until the order of the 
commission to cease and desist became final. unless the complaint 
was dismissed by the commission or the order to cease and desist 
was set aside by the court on review. 

Advertising over the radio became so extensive and so constantly 
necessitated the determination of what is fair and unfair in ad- 
vertising through that medium that the commission, in 1938, es- 
tablished a Radio and Periodical division. This division took over 
the duties theretofore handled by the commission's Special Board 
of Investigation and, at the same time, its supervision was ex- 
tended so as to cover mail-order catalogues and foreign-language 
newspapers. Thousands of pages of magazine and newspaper 
copy and thousands of radio and television continuities are scanned 
yearly. and the commission keeps in close touch with broadcasters 
and their clients. I t  was found necessary for the commission in 
the field of medicinal advertisements to add to its staff medical 
men as consultants. 

The commission continued to operate under the Federal Trade 
Commission act as later amended and the Clayton Antitrust act 
(including the Robinson-Patman and Antimerger amendments) 
and was also authorized to act in a quasi-judicial and quasi- 
legislative capacity by acts dealing with export trade, wool and fur 
products labelling, flammable fabrics, trademarks, etc. Through 
its orders to cease and desist and through other means such as 
formal litigation leading to mandatory orders and voluntary co- 
operation the FTC protected businessmen from unfair competition 
and the consuming public from false, deceptive or dangerous trade 
and advertising practices. 

(See also INTERSTATE COMMERCE.) (H. TH.;  X.) 

FEDERATION OF BRITISH INDUSTRIES. The 
Federation of British Industries is the largest national voluntary 
organization representing productive industry in the Cnited King- 
dom. I t  was founded in 1916 and incorporated by royal charter 
in 1923. Through it industrial policy is shaped and expressed both 
nationally and internationally, and industry can develop activities 
to help itself. I t  has no connection with any political party. 
Apart from labour questions the scope of its work covers the 
whole range of industrial activity. 

All the leading trade associations representing British industries 
are members, together with several thousand individual firms. Its 
governing body, the grand council, is elected by members every 
three years; about t~vo-thirds of its members represent trade as- 
sociations and the remainder individual firms and each of the ten 
F.B.I. regional councils. I t  is advised by 19 standing committees 
and many subcommittees dealing with specialized subjects ranging 
from taxation to overseas trade, and by the regional councils 
elected by members in the region, which deal with local issues and 
help to keep members in touch with the centre and vice versa. 
The president is elected annually, but usually holds office for two 
years. The staff of about 160 is under a director-general, assisted 
by a general secretary and four directors. The head office is in 
London and there are also offices in 14 industrial centres in the 
United Kingdom and representatives in about IOO countries over- 
seas. By representations to ministers, by evidence to official in- 
quiries. through government committees and by continuous liaison 
with government departments, the federation seeks to safeguard 
the interests of industry and to persuade the government in the 
fields of legislation and administration to create and foster condi- 
tions nationally and internationally in which industry can flourish. 
I t  also seeks to acquaint the press and the public with industry's 
problems and points of v ie r  and to give a lead to industry itself. 
Its expert staff gives direct service to members on export problems 
and many technical subjects such as taxation, fuel efficiency and 
trade effluent. (D.  L. W.) 

FEDERER, HEINRICH (1866-1928), a prolific Swiss nov- 
elist. was born at Brienz. Oct. 7 .  1866. and died at Ziirich. April 2 9 ,  
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1928. Destined for the priesthood, he had to give up his pastoral 
duties because of his health and thenceforth devoted himself to 
literary work. He is one of the most poetic, richest and delectable 
of the so-called Heimatkunstler, or authors dealing mainly with 
native subjects, while his Roman Catholicism introduces a note 
that is rather unusual in German Swiss literature. His second 
subject was Italy, especially the Abruzzi. Among the best-known 
of his novels are Berge und Menschen ( I ~ I I ) ,  Jungfer Therese 
(1913), Das Matteliseppi (1916; his own favourite) and Papst 
und Kaiser i m  Dorf (1924). His short stories are equally charm- 
ing, such as Sisto e Sesto (1913)) an extraordinarily popular book 
and the collection under the title of Lachweiler Geschichten 
(1911). Federer's last work was a volume of reminiscences of his 
youth. A m  Fenster (1927). 

FEE, an estate in land held of a superior lord on condition 
of the performance of homage or service (see FEUDALISM). I n  
English law "fee" signifies an estate of inheritance (i e., an estate 
descendable to the heirs of the grantee as long as there are any 
in existence) as opposed to an estate for life. I t  is divisible into 
three types: ( I )  fee simple; ( 2 )  conditional fee; (3) fee tail. 
A fee farm rent is the rent reserved on granting a fee farm; z.e , 
land in fee simple, to be held by the tenant and his heirs a t  a yearly 
rent (See RENT.) Fee may also mean payment for professional 
services 

FEEBLE-MINDEDNESS: see MENTAL DEFICIENCY. 
FEEDS, ANIMAL. The materials on which animals are 

fed differ widely in chemical composition and nutritive value. 
For convenience they are divided into two general classes: con- 
centrates and roughages. Concentrates include a large variety of 
feeds that have a high value because they are rich in easily di- 
gested nutrients, such as starch, fat and protein, and are low 
in fibre. or woody material, which is not well digested. Roughages 
have a much lower value because they are relatively high in fibre 
and contain less of the more digestible nutrients. 

Good nutrition is necessary if animals are to be able to maintain 
health and produce satisfactory amounts of milk, eggs, meat. wool 
or work. Anlmals require each day food furnishing sufficient 
amounts of protein; energy. chiefly supplied by the carbohydrates 
and fat ;  essential minerals; and vitamins. Plenty of water and 
air are also needed. 

This article deals with the nutritional value, supply and utiliza- 
tion of ( I )  proteins; ( 2 )  carbohydrates and fat;  (5)  minerals; 
(4)  vitamins; (5 )  composition and valuation of animal feeds; (6) 
important concentrate feeds; and ( 7 )  important roughages. In  
addition to related articles referred to in this article, see also for 
production, marketing and other information on specific feeds 
the articles on such individual crops and products, as ALFALFA; 
CORN; COTTONSEED; SOYBEAN, etc. 

Material on storage and processing and on feeders will be 
found in the articles CROP PROCESSING MACHINERY; FARM MA- 
CHIXERY; FARM BUILDINGS. For feeds and feeding practices 
for specific animals see articles such as CATTLE; PIG; SHEEP 

etc 
Protein.-A certain minimum amount of protein is needed for 

the daily repair of muscles, internal organs and other tissues of the 
body. In addition to this maintenance need, animals that are 
growing require much larger amounts of protein for the growth of 
the muscles and other parts of the body. Since milk, eggs and wool 
contain much protein, additional amounts of protein are needed 
for their production. Physical work, even hard work. does not 
perceptibly increase the protein requirement, because carbo- 
hydrates and fat can furnish the needed energy. 

Proteins are complex substances. made up of a variety of amino 
acids. In the digestion of food the proteins are largely broken 
down into these amino acids, which are absorbed into the blood 
to nourish all parts of the body. For animals with simple stomachs, 
including humans, monkeys, swine, poultry, dogs, cats, hamsters, 
rabbits. guinea pigs mink and rats, the kind or quality of the 
protein in the ratlon is more important than the amount. These 
animals require daily the correct amounts of the following ten 
essential amino acids: arginine, histidine, isoleucine, leucine, 
lysine, methionine, phenylalanine, threonine, tryptophan and 

valine. In  addition to these, poultry need glycine and glutamic 
acid for gro.wth. High quality protein contains the correct amounts 
of the essential amino acids. Such protein is supplied by eggs, 
milk and milk products, fish meal and meat by-products, and by 
soybean oil meal. Poor quality protein, such as found in corn 
grain (maize) contains too little of one or more essential amino 
acids to meet the needs of animals. Those feeds having poor qual- 
ity proteins are made useful by combining with them other feeds 
which supply the lacking amino acids. 

Fortunately, the quality of the protein in the food is of little 
importance for ruminants, including cattle, sheep, goats and the 
other animals that have four stomachs with a large paunch or 
rumen. This is because the bacteria that are important in the di- 
gestion of food in the paunch are able to make complete proteins. 
containing all the essential amino acids, from simpler nitrogen- 
containing compounds. They use the simple nitrogen compounds 
to build proteins in their cells. Then further on in the digestive 
tract, the animals digest the bacteria and thus secure by this in- 
direct means protein of high quality from a food that might orig- 
inally have had poor protein. By this method cattle and sheep are 
able to use urea, a nitrogen compound synthesized from the air, 
in place of protein. which is sometimes scarce and expensive. Only 
the ruminant animals can use urea instead of protein. Very young 
ruminants, such as calves. lambs and kids, however, need plenty 
of good-quality protein until the paunch develops sufficiently for 
this bacterial process to become me11 established. See also PRO- 
TEINS. 

Carbohydra tes  and Fat.-Since the body temperature of 
warm-blooded animals is considerably above the usual temperature 
of the air, food nutrients must be oxidized, or burned, in the body 
to supply the necessary heat. In addition, even animals a t  rest 
must have a certain amount of energy-producing nutrients to  en- 
able them to carry on their normal vital functions. Growing 
animals need more energy than mature ones that are being merely 
maintained, because of the storage of energy-rich nutrients (protein 
and fa t )  in the growing tissues. For rapid fattening, for milk 
production and for work additional amounts of energy must like- 
wise be supplied. 

The need for heat and energy can be met b y  carbohydrates such 
as starch or sugar, or by fat. If the food of an animal furnishes 
more protein than is required for the special protein functions, 
the excess protein can be oxidized in the body to supply heat or 
energy. 

Some of the carbohydrates in feeds, especially starch and sugars, 
are easily digested by animals and therefore have a high nutritive 
value. On the other hand, the complex carbohydrates that form 
the fibre of plants are digested less completely. Also, there is a 
large loss of energy in the process, this energy being converted into 
heat in the body. I t  thus can help keep the body warm, but has 
no value for productive purposes. Therefore, fibre has a low 
value in comparison with starch or sugar. Although humans and 
such animals as swine, poultry, dogs, cats and other animals with 
simple stomachs can digest but little of the fibre in feeds. cattle, 
sheep and goats are able to make much better use of it. This is 
because fibre is digested through the bacterial action that occurs 
in the paunch. or rumen of these animals. Horses and rabbits are 
also able to use fibre fairly well. as similar bacterial digestion takes 
place in the blind gut, or caecum. a greatly enlarged part of the 
large intestine. These classes of farm animals can, therefore, 
be fed to a considerable extent, and in some cases entirely, on 
hay and other roughages which are high in fibre. 

Fat in feeds has a high value because it is highly digestible and 
because it supplies about two and one-quarter times as much 
energy as does starch or sugar. While fat has this high nutritive 
value, it can be replaced by an equivalent amount of digestible 
carbohydrates in the food, except for small amounts of essential 
fatty acids. I t  was found in experiments with laboratory animals, 
and pigs and calves, that very small amounts of certain fatty 
acids. especially linoleic and linolenic, contained in some fats, are 
necessary for growth and health. However, usual feeds supply 
ample amounts of these acids unless they have been removed 
by processing. See also CARBOHYDRATES; OILS, FATS AND WAXES. 
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Minerals.-Certain mineral nutrients are fully as essential for 

animal life as are protein. carbohydrates and fat. Among these 
are common salt (sodium chloride), calcium, phosphorus. sulfur, 
potassium, magnesium, manganese, iron. copper, cobalt, iodine. 
zinc, molybdenum and selenium. The latter six of these elements 
are poisonous to animals if excessive amounts are eaten. 

All farm animals generally need common salt in addition to that 
supplied by their feeds, and they should be supplied ni th  it reg- 
ularly. Of the other essential minerals. phosphorus and calcium 
are most apt to be lacking, because they are heavily drawn upon to 
produce bones and also milk. Good phosphorus supplements are 
steamed bone meal, dicalcium phosphate, or defluorinated phos- 
phates (especially processed to remove most of the mineral element 
fluorine, which may injure animals). Calcium may readily be 
supplied by ground limestone, ground shells or marl that is high 
in calcium. 

Small amounts of iodine are needed by the body for the forma- 
tion of thyroxine, an iodine-containing compound secreted by the 
thyroid gland. This controls the rate of metabolism or body 
processes. A serious deficiency of iodine may cause goitre, a 
disease in which the thyroid gland enlarges greatly in a vain effort 
to produce thyroxine. In certain regions there have been heavy 
losses of newborn pigs, lambs, kids, calves and foals from goitre. 
The young so affected are born dead or weak, and the pigs are 
usually nearly hairless. Experiments have proved that this trouble 
can be prevented by supplying small amounts of iodine to the 
mother animals before the young are born. The simplest method 
has been to use iodized salt during this period instead of ordinary 
salt. 

I n  a few districts the soil and forage are deficient in copper 
and cobalt, which are needed along with iron for the formation 
of hemoglobin, or red colouring matter of the red blood cells In 
these districts farm animals may suffer seriously from anemia. 
or a lack of red blood cells, unless the deficiency is corrected by 
means of a suitable mineral supplement. Trace amounts of molyb- 
denum also are needed for certain enzymes in animal tissues. How- 
ever, excess amounts of molybdenum are found in the soil and 
legume forages in limited areas of England, Holland, Australia, 
New Zealand and the U.S. Forages in these areas may cause 
severe diarrhea and loss of pigmentation in the hair coats of cattle. 
These symptoms can be prevented or corrected by feeding copper 
salts. Iron, which is used in hemoglobin formation, is amply sup- 
plied in all animal feeds, except milk. The only practical problem 
with iron deficiency occurs in young suckling pigs, before they 
start to consume other feeds in additlon to milk. 

Though manganese is essential for animals, sufficient is sup- 
plied by the usual rations for all farm animals except poultry. 
A lack of manganese may cause the nutritional disease of chicks 
and young turkeys called slipped tendon, or perosis, and also may 
cause a failure of eggs to hatch. Sufficient manganese is readily 
furnished in poultry rations by adding one-quarter pound of 
manganese sulfate to each ton of feed. So far as is kno~i~n,  the 
other minerals that are essential for farm animals are provided in 
ample amounts in their ordinary rations. 

A number of practical rations for swine have been shown to re- 
sult in zinc deficiency, especially in the presence of an excess 
of calcium. Adding IOO parts per million of zinc carbonate will 
overcome the symptoms otherwise observed, which include re- 
tarded growth rate and severe scaliness and cracking of the skin, 
called parakeratosis. A trace of selenium is necessary for normal 
health of animals, but the excessive amounts found in forages in 
some regions prove poisonous to animals and may cause death loss. 

T o  furnish both calcium and phosphorus, livestock may be al- 
lowed free access to such a mixture as 60 lb. dicalcium phosphate 
and 40 Ib. common salt. Trace mineralized salt should be used 
uhen copper or cobalt may be deficient. I t  is a good plan also to 
allow animals access to common salt separately, so that they will 
not be forced to eat more of the other minerals than they require 
to get the amount of salt they need. Mineral supplements are 
relatively inexpensive, and therefore suitable mixtures can be fed 
%hen there is any probability of rations being deficient in mineral 
elements. See FERTILIZERS AND MANURES : Influence of Fertilizers 

on Livestock and Human Food. 
Vitamins.-The numerous scientific discoveries concerning the 

vitamins had a profound effect upon livestock farming by increas- 
ing the efficiency of animal production and preventing serious 
nutritional diseases. For example, before the functions of vitamins 
were knomn, pigs that were born in the fall in colder climates often 
failed to thrive, and many became paralyzed or died from pneu- 
monia or other diseases. This fall-pig problem was solved through 
the use of improved rations that provided an ample supply of the 
essential vitamins. 

Vitamin A is the vitamin that is most apt to be lacking in live- 
stock feeds. I t  is required for growth, reproduction, milk produc- 
tion and even for  the maintenance of mature animals. A serious 
deficiency makes animals especially subject to diseases of the 
respiratory tract, and thus pigs fed rations lacking vitamin A often 
die of pneumonia. 

Feeds of plant origin that have a high vitamin A value really 
contain little or no actual vitamin A, which is colourless. In- 
stead, they contain yellow-coloured carotene, which animals can 
readily convert into vitamin A. All green growing crops are rich 
in carotene, therefore animals that are on good green pasture 
have an abundant supply. In  curing green crops into hay in the 
field some of the carotene is destroyed but enough remains so that 
well-cured, green-coloured hay is nearly always high in vitamin 
A value. The carotene content of green forage crops is preserved 
still better by making them into silage. Most seeds and their 
by-products have little or no vitamin A value. A notable excep- 
tion is yellow corn, which has considerable, while white corn has 
little or none. 

LVhen cattle, sheep and horses have good pasture during the 
growing season and receive well-cured hay or hay and silage during 
the winter. they have an ample supply of vitamin A. For swine 
that are not on pasture, jY0 to 10% of good quality alfalfa hay 
or other legume hay can be included in the ration as insurance 
against a lack of this vitamin. Alfalfa meal is also included in 
most commercial poultry rations to supply this vitamin. 

Xext to vitamin A, attention is given to vitamin L) in livestock 
feeding. This vitamin is needed to enable animals to assimilate 
and use the minerals, calcium and phosphorus. A deficiency of the 
vitamin causes serious bone diseases such as rickets in young grow- 
ing animals. Fortunately. sunlight that has not passed through 
window glass has vitamin D value. This is because the ultra- 
violet rays of sunlight penetrate the skin of animals and produce 
vitamin D from the provitamin in the tissues. I t  is strange that 
green forage crops growing in the bright sunlight contain little or 
no vitamin D. However, in the field-curing of hay considerable 
vitamin D is developed through the action of the sunlight on 
ergosterol in the hay crops Cod-liver oil and certain other fish 
oils are very rich in vitamin D. 

Livestock that are outdoors in the sunlight much of the time 
have a plentiful supply of vitamin D. Under winter conditions in 
cold regions, cattle, sheep and horses ordinarily get ample amounts 
from the hay they are fed. Including 570 to 10% good-quality 
field-cured legume hay in swine rations during the winter not only 
supplies vitamin A, but also usually provides sufficient vitamin D. 
Because poultry have especially high vitamin D requirements, 
special vitamin D supplements are included in their rations, par- 
ticularly under winter conditions, or when they are confined away 
from the direct sunlight. 

The vitamins included in the vitamin B group are not important 
in the feeding of cattle, sheep and other ruminants. This is be- 
cause the bacteria that aid in digestion in the paunch, or rumen, 
synthesize these vitamins and consequently provide such animals 
with plenty. Very young calves that are being raised on milk 
substitutes and other special diets may benefit slightly by the addi- 
tion of yeast, a rich source of these vitamins, to their ration. 
Poultry, swine and other simple-stomached animals also require 
the B vitamins in their diets. The B vitamins include thiamine. 
riboflavin, niacin, pantothenic acid, choline. biotin, folic acid, 
vitamin B, and vitamin BIZ. There is evidence that there are 
still other factors in this group (see \-ITAMINS). Of the B vitamins, 
riboflavin, niacin, pantothenic acid and vitamin B12 are the ones 
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most likely to be deficient in ordinary feeds and at times special 
supplements are needed by pigs, poultry and laboratory animals 
for best results Choline may also be deficient in poultry feeds. 
The other B vitamins are found in adequate amounts in typical 
feeds so that special sources are usually unnecessary. Some of 
the B vitamins (biotin and inositol) and also vitamin K are 
synthesized by bacteria in the intestinal tract of animals and there- 
fore the amount in the feed is of no importance 

Vitamin E is necessary for normal hatchability of eggs, and it 
plays a role in preventing muscle stiffness and paralysis (dystro- 
phy) in lambs and calves under certain conditions. Except for 
these instances natural feeds contain ample vitamin E to meet the 
needs of animals. Vitamin C, which prevents scurvy in humans 
and guinea pigs can be synthesized in the bodies of other animals 
and need not be supplied in their food. 

Composition a n d  V a l u a t i o n  of Feeds.-In order to combine 
the various feeds that may be available into rations that will meet 
the nutritive requirements of animals it is necessary, first of 
all, to have definite knowledge concerning their chemical composi- 
tion. In the usual chemical analysis of feeds all the compounds 
are grouped for simplicity and ease of analysis into the following 
general classes: dry matter; protein; fat;  crude fibre, often called 
merely fibre; nitrogen-free extract; and mineral matter or ash. 
The nitrogen-free extract includes the more digestible and valuable 
carbohydrates, such as starch and sugar. Analyses for the mineral 
elements, calcium, phosphorus, cobalt, copper, zinc and others, 
are sometimes made. 

The standard reference books on livestock feeding and the pub- 
lications of the U.S. National Research council contain extensive 
tables showing the chemical composition of many different feeds. 
Chemical analyses show merely the total amounts of the various 
classes of nutrients that a particular feed contains, but they do 
not give definite information concerning the extent to which ani- 
mals can digest and use the nutrients. Digestion experiments are, 
therefore, conducted with animals to determine the amounts of 
nutrients in various feeds that are actually digestible. From the 
results of such studies the percentage of digestible protein and 
the amount of digestible energy, is commonly stated. The per- 
centage of "total digestible nutrients" may also be calculated. 
This is the sum of the digestible protein, the digestible fibre, the 
digestible nitrogen-free extract and the digestible fat, the last 
being multiplied by z . 2 j .  This is done because one pound of fat 
supplies t ~ o  and one-quarter times as much energy as does one 
pound of digestible carbohydrates. 

Tables stating the percentages of digestible nutrients in various 
feeds furnish useful information concerning their values. How- 
ever, certain losses of energy occur during the absorption and 
utilizat~on of food which are not deducted in determining the di- 
gestible nutrients The most important of these additional losses 
is the loss of energy in the work of digestion and metabolism. 
I t  is easy to see that energy is required for the movements of 
the jaws in chewing, for the movements of the digestive tract and 
for the increased work of the heart and lungs during digestion. 
Also the secretion of the digestive juices requires energy, and 
there are losses of energy in the heat produced by fermentations 
in the digestive tract. The energy used up in these processes 
takes the form of heat. and it may help to >?arm the body. How- 
ever. it cannot be used for other purposes, because the body has 
no ability to convert heat into other forms of energy. 

X further loss occurs through the speeding up of the body proc- 
esses which always follows the eating of food. While nutrients 
are being absorbed from the digestive tract following a meal, more 
heat is produced than at  other times. This effect is familiar to 
all of us, for we know that if we eat a meal when m7e are chilly, we 
will soon feel decidedly warmer. Likewise, if we eat too heartily 
in hot weather, we mill suffer even more from the heat. 

The losses of energy in the work of digestion are much higher 
in the case of feeds that are high in fibre than with grain and 
other concentrates that are low in fibre and therefore readily 
digested. For example, 30% of the energy in the nutrients from 
corn grain is used up in this work of digestion, while the loss is 
60% in the case of wheat straw. 

Many years ago 0. Kellner in Germany and H. P. Armsby in the 
United States conducted long-continued experiments to determine 
the net nutritive values of typical feeds after all these losses were 
deducted. Their results and the studies of others on this ques- 
tion furnished valuable information concerning the actual pro- 
ductive value of typical feeds. Kellner expressed his results in 
terms of starch values, in which one pound of digestible starch 
is taken as the unit of energy. This system of measuring the net 
nutritive value of feeds has been widely used in European coun- 
tries. In  the United States, the method of Armsby has been gen- 
erally followed, in which digestible energy, metabolizable energy. 
or net energy values are used. 

TABLE I.-Composition and Digestible Nutrients in Typical 
Livestock Feeds 

Roufhages 
Alfalfa hay . . . 
Timothy hay. . . 
Corn silage . . . 
Grass silage . . . 

Dry 
matter 

R - 

90.5 
89.0 
27.6 
2j.8 

Protein 
% 

-- 

15.3 
6.6 
2.3 
3 . 2  

Digest- 
ible 

protein 
r 7  /o 

10.9 
3.0 
1.2 

1.9 

Calcium 
% -- 

1.47 
0.3j 
0.10 
0.32 

Digest- 
ible 

energy 
kcal./lb. 

1 .02 
0.99 
0.37 
0.31 

Phos- 
phorus 

% 

0.24 
0.14 
0.07 
0.12 

Concentrates 

Source: NRC Publication 464 

I n  Table I is shown the composition of some typical feeds with 
respect to dry matter, protein, calcium and phosphorus. The di- 
gestible protein and digestible energy values are also shown. Such 
values are useful in deciding \+hich feeds will supply the nutrients 
needed by animals. Standard books contain tables showing the 
nutrient requirements of animals of various ages and sizes. Using 
these tables and others shoving the composition of feeds, it is 
possible to calculate the amounts of various feeds necessary to 
supply the nutrients needed by animals. 

I m p o r t a n t  Concent ra te  Feeds.-First in importance among 
the concentrates are the cereal grains and the high-grade by- 
products of these grains that are secured in milling them for human 
food or in processing them for other purposes. All of the cereal 
grains, such as corn (maize), oats, barley, wheat and the grain 
sorghums, are rich in starch and high in digestibility, but they are 
low in protein and also in calcium, one of the important bone- 
building mineral nutrients. Moreover, their protein is of rather 
poor quality. The cereal grains are excellent livestock feeds when 
their deficiencies are made good by other feeds or by special 
supplements, such as amino acids, vitamins and minerals. They 
can to a considerable extent be used interchangeably. Certain 
cereal by-products are rich or fairly rich in protein, while others 
are low in this nutrient. In  the first class are the by-products 
from milling wheat-wheat bran and wheat middlings; corn gluten 
feed, the chief by-product from the manufacture of starch from 
corn; brem-ers grains and brewers yeast from beer manufacture; 
and distillers grains from the production of distilled liquors and 
alcohol. Low-protein cereal by-products include hominy feed, the 
corn by-product from the manufacture of hominy and brewers 
grits; and corn feed meal, the by-product from making corn meal 
for human food. 

Important among the concentrates are also other seeds, espe- 
cially certain legume seeds, such as soybeans, field peas, horse 
beans (broad beans) and peanuts. The legume seeds are all high 
in protein, and soybeans and peanuts are also so high in fat, or 
oil, that they are important sources of oil for human food and 
industrial purposes. 

From the processing of soybeans, peanuts and other oil-rich 
seeds for oil production, various oil meals are secured as  by- 
products. In the older methods of processing these seeds, the fat,  
or oil. was removed by subjecting the crushed seeds to great pres- 
sure in hydraulic presses or in continuous screwlike expellers, but 
the oil meals thus produced still contained j% or more of fat. In  
the newer solvent process, oils are extracted from the crushed seeds 
with a fat solvent, and the oil meals may contain less than 1% fat. 
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While solvent-process meals have very little fat, they are a little 
higher in protein than the hydraulic- or expeller-process oil meals, 
and are satisfactory feeds. 

I n  the case of cottonseed and peanuts, which have woody hulls 
or husks, these are generally removed before the oil is separated 
in order to secure a more complete recovery of the oil and to pro- 
duce a by-product with greater feeding value. Where the hulls are 
not removed. the by-product cannot legally be called oil meals in 
the United States, but are termed cottonseed feed and peanut feed. 
I n  Great Britain these by-products are called undecorticated oil 
meals. 

Cottonseed oil meal, soybean oil meal and peanut oil meal all 
generally contain at  least 41% protein and rank high in digesti- 
bility and feeding value. Cottonseed oil meal should not form 
more than about 9Yo of the rations for swine, to avoid injury from 
the effect of gossypol, a compound contained in varying amounts 
in this feed. However, cattle may safely be fed larger propor- 
tions of cottonseed oil meal. Xewer processes have been devised 
for removing the gossypol and such meal can be fed to pigs and 
poultry in larger amounts. Linseed oil meal, the by-product from 
flax seed, has someuhat less protein, usually containing 32y0 to 
34'3,. Because of its palatability and its laxative and conditioning 
effect, it is one of the most popular livestock feeds. Coconut oil 
meal, or copra oil meal, has only about 2 0 %  protein but ranks 
high as a feed for dairy cows. 

From the beet sugar and the cane sugar factories come beet 
molasses, beet pulp and cane molasses or blackstrap molasses. 
These are palatable feeds, low in protein and high in carbohydrates. 
Important animal by-products are meat scraps and tankage from 
the meat packing plants, fish meal from fish processing plants and 
poultry waste and feather meal from poultry dressing plants. 
These usually have j o %  or more of protein, which is of excellent 
quality and are, therefore, valuable protein supplements for swine 
and poultry. Excellent protein is also supplied by the dairy by- 
products-skim milk, buttermilk and whey, all available as dried 
products. 

I m p o r t a n t  Roughages.-Among the roughages, first place 
should be given to the pasture plants for they generally furnish, 
during the growing season, most of the feed for beef cattle and 
sheep, much of that for dairy cows and even important amounts 
for  swine and poultry. Because pasture usually supplies nutrients 
more cheaply than do harvested crops, it is important to fertilize 
and manage pastures so that an abundance of palatable forage is 
provided over as long a period as possible. For seeding pastures, 
a combination of grasses and legumes is used that is best adapted 
to the particular area. All green, actively growing pasture crops 
are fair to rich in protein and high in vitamins. When pasture 
plants become mature and weathered, their feeding value is greatly 
reduced. 

Next in importance among roughages are the various kinds of 
hay, which is merely a grass or legume forage crop preserved by 
drying. Legume hay such as alfalfa or clover is much higher in 
protein, in calcium and usually in vitamin A value than is grass 
hay. Late cut hay, either legumes or grasses cut in the late bloom 
or seed stage of maturity, is worth much less than hay cut before 
the plants are in bloom or in the early bloom stage as it is less 
palatable, much higher in fibre and lower in protein and vitamins. 
Early cut and well-cured grass hay may even equal average legume 
hay in feeding value. except for the lower protein content. The 
use of special barn-drying procedures whereby air, sometimes 
heated, is blown through the partially dried hay to complete the 
drying process makes it possible to produce excellent quality hay 
even during rainy periods with little or no weather damage. Barn 
drying of hay often avoids the extensive loss of nutrients from 
leaching by rain and from prolonged exposure to the sun. (See 
also CROP DRYING AN D PROCESSING; GRASSLAND.) 

Green forage crops, such as corn, sorghum and the legumes and 
grasses, are preserved for winter feeding in the form of silage by 
placing the chopped forage in tower silos or in pits or trenches 
in the ground (see ENSILAGE). Silage is widely used, in addi- 
tion to hay, as roughage for dairy cows, beef cattle, sheep and 
mature swine. Root crops, such as mangels or rutabagas (swedes), 

are raised extensively in some European countries for stock feed. 
The straws from the cereal grains and corn cobs are very high 

in fibre and low in digestible nutrients. They can be utilized 
best for cattle, sheep or horses that are being maintained and 
not being fed for production or work. Such fibrous feeds require 
special supplements of protein, minerals and vitamins to give 
satisfactory results. See also NUTRITION ; AGRICULTURAL EDUCA- 
TION AN D RESEARCH. 

See F. B. Morrison, Feeds and Feeding, zznd ed. (1956); L. A. 
Maynard and J. K. Loosli, Animal Xutr i t ion,  4th ed. (1956). 

(F. B. MN.; J. K. LI.) 
FEELING, PSYCHOLOGY OF. The term "feeling" re- 

fers to the perception of events within the body. The term is a 
verbal noun denoting the action of the verb "to feel," which de- 
rives etymologically from the Middle-English verb felen, "to per- 
ceive by touch, by palpation." I t  soon came to mean, more 
generally, to perceive through those senses which are not referred 
to any special organ. ,As the known special organs of sense were 
the ones mediating the perception of the external world, the verb 
"to feel" came also to mean the perception of events within the 
body. Psychologists disagree on the use of the term "feeling." 
The definition above accords with that of R. S. Woodworth, who 
defines the problem of feeling and emotion as that of the in- 
dividual's "internal state." Many other psychologists, however, 
still follow Kant in equating feeling to pleasantness and unpleas- 
antness. In  this article this narrow definition is avoided because 
it does violence to common usage without yielding any correspond- 
ing systematic advantages. 

Sub jec t iv i ty  of Feeling.-Perception of external objects 
lends itself to verification by other people. When I perceive a 
book on my desk I can check on the presence or nature of the 
object perceived by asking others whether they see the book and 
how it looks to them. When I perceive a state of inflammation 
within my body-of my appendix, for example-no such simple 
checking on the presence and nature of the inflammation is pos- 
sible. This obvious diiference between the perception of external 
and internal events is expressed by stating that feeling is char- 
acteristically subjective. 

Problems of Feeling.-A consequence of the subjectivity of 
feeling is that its study is concerned with two relatively disparate 
problems. In  studying the perception of an external object-of 
a book, for instance, we know perfectly well what the object is 
which we are perceiving, and our only problem is to ascertain how 
we perceive it. I n  studying the perception of an event within the 
organism, we often know practically nothing of the nature of this 
event. In  consequence me are faced with two relatively distinct 
problems, namely, the problem of how u7e perceive the event and 
the problem of what the event is which we perceive. 

In  many instances of feeling, almost nothing about the nature 
of the event perceived n7as known until the 20th century. As a 
result, motivational systems were developed in which behaviour 
 as related to events defined only in terms of a behavioural con- 
sequence. verbal or otherwise. An example is hedonism (q.v.), in 
which behaviour is considered to be determined by pleasure and 
displeasure. For rough predictions, hedonism is a useful doctrine. 
The fact, however, that all that is known essentially about pleas- 
ures is that they are called pleasures by the subject prevents any 
detailed systematic development of hedonism. Indeed, it leaves 
open the possibility that the correlation between pleasure and seek- 
ing behaviour is simply due to the fact that the subject labels 
as pleasures the events which he is in the habit of seeking. 

S tudy  of I n t e r n a l  Sensitivity.-After the 1850s great prog- 
ress was made in knowledge of the internal sensitivity of the 
organism. (For details of this progress. see E. G. Boring's Sensa- 
tion and Perception in  the History of Experimental Psychology, 
ch. 13-14.) An idea of its magnitude is gained by noting that,  
whereas in 1846 E. H. Weber distinguished only two senses in addi- 
tion to sight, hearing, taste and smell. C. J. Herrick in 1931 dis- 
tinguished 2 3  classes of receptors involved in such additional 
senses. Much information has been gained on the perception of 
relatively simple localized stimulation within the body. I t  is 
known, for instance, that moderate increases in temperatures of 
the skin are perceived as warmth, moderate decreases as cold, 
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checkerboard combinations of moderate increases and decreases 
as heat, intense increases as pain. Comparable information has 
not been gained, hox~ever, on the perception of such presumably 
widespread and heterogeneous internal states as the emotions. 

Percept ion of Emotions.-A milestone in the psychology of 
feeling was William James's well-known theory of emotion, first 
formulated in 1884 and often called the James-Lange theory. The 
best-knovrn formulation was presented by James in 1890, in his 
Principles of Psychology (vol. ii. p. 449), in which he wrote: 

Our natural way of thinking about the coarser emotions is that the 
mental perception of some fact excites the mental affection called the 
emotior, and that this latter state of mind gives rise to the bodily 
expression. My theory, on the contrary, is that the bodily changes 
 follow^ directly the pe~cept ion of the exciting fact, and that our feel- 
ing of the same changes as they occur is the enzotiott. 

Subsequent evidence indicates that the perception of an emotion 
is not merely the perception of muscular and glandular responses. 
Indeed, James admitted this in 1894 by adding that the perception 
which initiates the emotion is affective in nature. Subsequent 
evidence also indicates. however, that the James-Lange theory is 
essentially correct, in that there is an internal sensory basis for 
feeling. 

If emotion is in part a perception initiated by bodily responses, 
it is obviously desirable to know what these responses are. The 
best single answer to this question came from the work of the 
physiologist W. B. Cannon, who in a long series of experiments 
was able to show that the inajor emotions involve excitation of the 
sympathetic division of the autonomic nervous system, and that 
such excitation, because of the diffuse conduction, gives rise to a 
widespread set of specific responses of smooth muscles and glands 
-increase in heart rate, increase in blood pressure, inhibition of 
peristaltic movements, increased perspiration and many others. 
Carney Landis and William A. Hunt also showed that a loud sound 
yields a complex but highly specific skeletal startle response in 
man, and other investigators discovered a number of specific emo- 
tional pattern responses of the skeletal musculature in animals. 

Search f o r  "Affective Elements."-155th the emphasis of 
early experimental psychology on analysis of consciousness into 
elements. the question quite naturally arose: Does feeling consist 
of special affective elements? Attempts to answer this question 
led essentially to chaos. Wilhelm 1Vundt and E. B. Titchener held 
that there were special affective elements, different from sensa- 
tions. Theodor Ziehen and Carl Stumpf denied the existence of 
such special affective elements. The two basic views were in turn 
starting points for further divergences. Titchener held that affec- 
tive elements involved only one qualitative dimension, pleas- 
antness-unpleasantness. Wundt held that they involved three: 
pleasantness-unpleasantness, strain-relaxation and excitement- 
depression. Those who agreed to the sensory nature of affective 
elements were likewise at  odds. Ziehen considered pleasantness- 
unpleasantness to be an attribute of all sensations. Stumpf con- 
sidered pleasantness-unpleasantness to be an attribute only of 
certain specific sensations, which he called feeling-sensations. 

I t  is understandable hon7 such disagreement could arise. An 
affective element, like any other entity in science, is a "con- 
struct''; i t  is not itself a datum, but a concept constructed by the 
psychologist to systematize his data; thus different psychologists 
may construct different concepts of affective elements. The fact 
that the disagreement did arise, however. suggests that the type 
of concept involved does not lend itself to successful systematiza- 
tion. 

Something positive, however, came out of this chaotic chapter 
in the psychology of feeling, namely, the agreement of all these 
~nriters that pleasantness-unpleasantness is an important character- 
istic of feeling. ,4 consequence of this was that the emphasis on 
psychophysics, so prevalent a t  the turn of the century, yielded, 
in the field of feeling, a very extensive psychophysics of affective 
value, as the dimension pleasantness-unpleasantness is called in 
English. 

PSYCHOPHYSICS O F  AFFECTIVE VALUE 

Methods of Measurement.-Affective value is usually meas- 
ured by one of the three so-called methods of impression. ( I )  I n  

the method of single stimuli, the observer judges the affective value 
of a stimulus on a subjective scale. extending from very unpleasant 
through indifferent to very pleasant, usually involving five or seven 
steps. These steps are often represented numerically. ( 2 )  In  
the serial method the observer establishes the rank order of a 
set of stimuli with respect to affective value. This is done some- 
times by having the observer select the most pleasant stimulus 
from the original set, then the most pleasant from the remaining 
stimuli, and so forth. sometimes by having him arrange the stimuli 
in a spatial order indicating their rank with respect to pleasant- 
ness. (3) In  the method of paired comparison the observer judges 
the relative pleasantness of all possible paired combinations of a 
set stimuli. Thus, if stimuli a, b and c were involved, he would 
first be presented with a and b and judge nhich is the more pleas- 
ant, then with b and c and judge which of these two is more pleas- 
ant, and then with c and a and judge which of these tmo is the 
more pleasant. The frequency with which a stimulus is preferred, 
when paried successively with all the others, is considered a meas- 
ure of its affective value. 

The method of single stimuli, as described above, makes use of a 
scale defined in terms of categories. The work of S. S. Stevens 
in sensory psychophysics indicates that scales defined in terms of 
categories have a curvilinear relation to scales defined in terms 
of direct magnitude estimation. The face validity of the latter 
scales is greater. and Stevens' work shows that they yield re- 
markably simple and stable relations in sensory psychophysics. It 
is quite possible that the method of single stimuli with direct mag- 
nitude estimation will also prove fruitful in the measurement of 
affective value. 

Re la t ion  of Affective V a l u e  t o  I n t e n s i t y  of S t i m u l a t i o n .  
-By and large, weak stimuli are judged to be indifferent, moderate 
ones pleasant, strong ones unpleasant. This is not, however. in- 
variably the case. The best data on this relationship are those 
of R. Engel for the field of taste. Engel had observers judge 
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the affective value of various concentrations of sweet, sour, salt 
and bitter solutions in terms of the four categories: indifferent, 
pleasant. unpleasant and doubtful. His results are presented in 
fig. I to 4. I t  will be noted that. although the data for sour, salt 
and bitter conform to the principle stated above. those for sweet 
do not. Sweet apparently continues to be judged pleasant no 
matter how high the concentration. 

Re la t ion  t o  Q u a l i t y  of Stimulation.- The relation of affec- 
tive value to intensity of stimulation, discussed above, implies that 
to be thoroughgoing, a comparison of the affective value of two 
or more qualities must involve the complete functions relating 
affective value to intensity for these qualities. Even for an in- 
complete comparison the data must refer to corresponding inten- 
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sities in the case of the various qualities and must be expressed 
in terms of the same units. Few of the data on the relation of af- 
fective value tq quality satisfy even the latter two conditions. 
When further account is taken of affective growth and decay. dis- 
cussed below, it is not surprising to find that available results on 
the relation of affective value to quality of stimulus are often 
conflicting. 

Engel's data on taste do not satisfy the requirements set forth 
above. Nevertheless, it seems safe to draw the following con- 
clusions: ( I )  If intensity is measured in terms of multiple of 
thresholds, the order of pleasantness is, for the major part of 
the scale of intensities, sweet, sour, salt, bitter. ( 2 )  I f ,  how- 
ever, intensities are measured in terms of concentrations, the order 
of the tastes varies with the concentration; at 5 % ,  sugar alone 
is pleasant; a t  1% salt alone; a t  0.1% sour alone. 

In  the case of vision the xvork of J. P. Guilford yields excellent 
data on the relation of aifective value to hue, with brightness and 
saturation held constant (fig. 5 ) .  As Guilford used not only 
a set of 18 colours. varying only in hue, but also 2 2  additional 
colours introducing variations in brightness and saturation, he was 
able further to specify, by an ingenious statistical analysis, the 
relative role of hue, brightness and saturation in determining af- 
fective value, and also their joint effectiveness in this respect. His 
conclusions were as f ollo\vs : 

( I )  Hue determined AV [Affective Value] to the extent of about 
67 percent for the women and 16 percent for the men. . . . (2) Tint 
[brightness] determined AV about 20  percent for the women, but only 
5 percent for the men. In both cases, the lighter the tint, the more 
pleasing the color, all other things being equal. (3) Chroma [satura- 
tion] determined .4V only about 5 percent for the women, but 13 per- 
cent for the men, the more saturated colors being preferred to the less 
saturated. (4) The three attributes combined account for at least 
7 1  percent of the AV of color for women and 2 6  percent for the men. 
(J .  P. Guilford, "The Affective Value of Color as a Function of Hue, 
Tint and Chroma," Journal of Experimental Psychology, 17:369 
[1934].) 
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With respect to tactile, kinaesthetic and organic sensitivity, 
knowledge of the relation of feeling to quality of stimulation is 
in a curious state. On the one hand, despite the close traditional 
relation between these senses and feeling, there is little experi- 
mental evidence relating affective value directly to quality of stim- 
ulation. On the other hand. there is strong evidence relating 
affective value to specific qualities of experience. The reason for 
this paradoxical situation is probably the obvious difficulty of as- 
certaining the nature of internal stimulation. 

In  1924 J. P. Nafe published the results of an extensive experi- 
ment on the nature of conscious feeling. Observers were given a 
great variety of affective stimuli and asked to describe carefully 
and fully the resulting feelings. All observers ultimately agreed 
in describing pleasantness and unpleasantness as sensory pressures. 
In terms of quality, pleasantness was reported to be a bright pres- 
sure, unpleasantness a dull one. A subsequent experiment by 
Young suggested strongly that the identification of feeling with 
pressures was caused by laboratory atmosphere. ,4n experiment 
by William A. Hunt, however, indicated that the basic correlation 
between pleasantness and bright pressure and between unpleasant- 
ness and dull pressure is correct. 

Re la t ion  t o  Form.-Much specific information is available on 
the relation of affective value to form. This comes in part from 
the cumulative experience of artists, in part from experimental 
aesthetics (see AESTHETICS). One instance is the codification of 
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knowledge concerning music in the form of rules of melody and 
harmony. Another is the demonstration of the aesthetic superior- 
ity of the golden section: i.e., of the division of a line at such a 
point that the ratio of the smaller part to the larger part is the 
same as the ratio of the latter to the whole. 

Many attempts have been made to organize this specific infor- 
mation under a few general principles, but in many cases the prin- 
ciples are not stated with sufficient rigour to allow them to be 
tested experimentally. An exception to this failing is afforded 
by George D. Birkhoff's mathematical formulation of the classi- 
cal principle. According to Birkhoff, the aesthetic measure of 

0 
an object is given by the relation iM = - where iM represents the C 
aesthetic measure, 0 the orderliness and C the complexity. 0 and 
C are in turn defined, for various classes of aesthetic objects, in 
terms of specific and observable elements of form. Experimental 
tests of this measure, particularly the work of C. M. Harsh and 
his co-workers, show that it accords as well with the average 
judgment of a group of observers as does, on the average, the 
judgment of a single observer, and further that it corresponds 
closely to the judgments of those observers who emphasize the 
criterion of simplicity. 

Relat ion t o  Repe t i t ion  of Stimulation.- There is no ques- 
tion but that affective value varies with repetition of the stimulus. 
In one experiment, for instance, repetition of popular music re- 
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sulted in a decrease in affective value, repetition of classical music 
in an increase. In another it was found that when children were 
made to taste a single substance day after day for several weeks, 
their liking for such a substance as chocolate and their dislike 
of such a substance as vinegar both decreased markedly as the 
experiment progressed. 

There is considerable question, however, as to what principle 
is involved in these variations of feeling. ( I )  One principle, 
which may be called the principle of growth and decay, states 
that mith repetition there is an increase of pleasantness or un- 
pleasantness to a maximum. followed by a subsequent decay. ( 2 )  

Another principle, that of habituation, states that repetition re- 
sults only in a decrease of pleasantness or unpleasantness. (3) 
A third principle, that of psychological satiation, states that de- 
crease in pleasantness or unpleasantness does, indeed, usually 
accompany repetition, but that its effect is due not simply to 
repetition but to loss of interest. Choice between these alterna- 
tives is not possible on the basis of available data. The most 
promising approach would seem to be through the study of food 
preferences in the rat, in which past experience and nutritional 
status can be fully controlled. 

FOOD PREFERENCES IN ANIMALS 

Study of feeling, as noted above, is complicated by the fact 
that the event being perceived is not open to direct inspection by 
others-by an experimenter, ior instance. A promising approach 
to the problem of what is being perceived when an object is judged 
pleasant or unpleasant is the study of food preferences in ani- 
mals. 

P. T .  Young, who worked extensively in this field, distinguished 
three principal methods. ( I )  In the method of choice, two foods 
are presented simultaneously for a brief time; the choice, if any, 
made by the animal is noted, and the foods are then removed. 
Repetition of this procedure allows a quantitative statement of 
preference in terms of the frequency of choice of the two foods. 
( 2 )  In  the method of continuous exposure. two foodstuffs are 
again presented simultaneously, but in this case the presentation 
is of relatively long duration-Young used periods of 4 to goo 
seconds. The criterion of preference here is the time spent by 
the animal in eating each of the two foods. (3) In  the method of 
self-selection, extensively used by C. P. Richter, a nutritionally 
adequate set of foods or food components, each presented in a 
separate container, is continuously available to the animal. The 
criterion of preference here is the amount of each food or food 
component consumed by the animal per unit of time, usually per 
day. 

The close relation of food preferences to need is *well demon- 
strated by the work of Richter on self-selection of diets. An 
early experiment (1936) dealt with rats whose adrenal glands had 
been removed surgically. Kormally such animals die in 10 or I j 
days after the operation, apparently because of excessive loss of 
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salt. Richter found that when given free access to salt, adrenal- 
ectomized rats took a sufficient amount to keep themselves alive 
and well. In  some animals the salt intake increased 15-fold after 
adrenalectomy. Much the same picture developed in the case 
of rats whose parathyroids had been removed. Under ordinary 
conditions such animals show symptoms of tetany and eventually 
die. With free access to calcium lactate they lived indefinitely. 
In  one animal voluntary intake of calcium lactate was increased 
12-fold after the operation. 

These findings suggested that normal animals might be able to 
select of their own accord the amounts of nutritive components 
they need. To  test this hypothesis, Richter (1938) selected ten 
substances representing the ten dietary components thought to be 
necessary in a rat's diet, and gave a group of rats free access 
to these materials, presented in separate containers. The ten sub- 
stances, together with the dietary components which they repre- 
sent, are listed below: 

Substance 

I. Casein, autoclaved and purified 
2 .  Sucrose 
3.  Olive oil 
4. Sodium chloride (3% solution) 
5. Calcium lactate (2.4% solution) 
6. Dibasic sodium phosphate (8% solution) 
7. Potassium chloride (I% solution) 
8. Cod-liver oil 
g .  Dried baker's yeast 
10. Wheat germ oil 

Dietary component 
represented 

Protein 
Carbohydrate 
Fat 
Sodium 
Calcium 
.Phosphorus 
Potassium 
Vitamins A and D 
Vitamin B complex 
Vitamin E 

Richter found that the rats fed by this method remained in ex- 
cellent condition, as judged by such criteria as growth and general 
activity. I t  is clear, therefore. that when given the opportunity, 
rats select dietary components in accordance with their nutritive 
needs. 

What mechanism is here involved? Richter found that the 
preference threshold of rats for saline solutions was much lower 
in adrenalectomized rats than in normals. On the basis of these 
and other data, he concluded that a specific nutritive deficiency 
decreases the taste threshold for the substance involved, and that 
this lowered threshold results in selection and increases intake 
of that substance. Subsequent work by Carl Pfaffmann and his 
associates confirmed Richter's finding with respect to the prefer- 
ence threshold, but further showed that the taste threshold. deter- 
mined electrophysiologically, was not affected by adrenalectomy. 
I t  follows that Richter's equation of preference threshold and 
taste threshold was wrong, and consequently that his theory was 
to that extent also wrong. 

Later attempts to identify the mechanisms underlying food pref- 
erences include a series of elegant experiments by E. Stellar and 
R. A. McCleary, who studied the effect of preloading rats' stom- 
achs with various solutions on the rats' preferences for those solu- 
tions. Stellar's conclusions from his own work with salt solutions 
were as follows: 

Water drinking and the drinking of salt solutions are under the con- 
trol of at least three factors: taste and other sensory mechanisms in 
the mouth, gastric distention, and dehydration produced by the osmotic 
effects of hypertonic solutions on the stomach. The ascending limb of 
the preference-aversion [function] is partly a matter of response to 
dehydration, but, more particularly, is an increasing response to increas- 
ing taste stimulation. The descending limb is partly due to negative 
stimulation of the mouth, hut is largely the result of the increasing 
inhibition of drinking produced by increasingly hypertonic solutions 
in the stomach. (Stellar, Hyman and Samet, Journal o j  Comparative 
and Physiological Psychology, 47:~~s-226  [19541). 

The effect of one of these factors, the sensory factor, was 
studied extensively by P. T. Young, who concluded that results 
involving this factor may best be interpreted by assuming a so- 
called "intervening variable" termed "affective process" and de- 
fined by the relations found in the study of preferences. Such 
an intervening variable can be rigidly defined and can serve to 
systematize findings of studies o i  preferences. To  do so gives a 
simple answer to the question, "What is the state perceived when 
we judge an event to be pleasant?" The answer is: an affective 
process; i.e., a concept systematizing preference behaviour. This 
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answer may well be right. But until more is learned about the 
nature of concepts, the answer is not very informative. 

EFFECTS O F  REWARDS AND PUNISHMENTS 
ON BEHAVIOUR 

The study of the effects of rewards and punishments on behav- 
iour constitutes another promising approach to the problem of 
what is being perceived when an object is judged pleasant or un- 
pleasant. By far the best information on this subject came from 
the work of B. F. Skinner and his associates. Skinner pointed 
out that mankind is especially interested in behaviour that has 
an effect on the environment (operant behaviour), and that this 
kind of behaviour tends to be influenced by the feedback of its 
consequences (reinforcement). If now we arrange a situation in 
which one particular effect on the environment-depression of a 
bar by a rat-has one particular consequence-the making avail- 
able of a   el let of food to the rat-we can study the way in which 
the frequency of the operant bar-press is related to the frequency 
of the reinforcement food-pellet available, and also to deprivation 
with respect to food and the occurrence of a signal predicting 
the reinforcement, the discriminative stimulus. Such situations 
are provided by so-called Skinner boxes, which also provide effec- 
tive insulation from environmental disturbances, a system for 
recording the bar-presses or target-pecks and a system for pro- 
graming the reinforcements. If it is remembered that Skinner's 
operant is defined in terms of specific effects on the environment, 
not of specific movements, it is clear that a Skinner box provides 
an extremely ingenious v7ay of studying what the layman ~~rould 
term the e[fects of reuards and punishments on purposive be- 
haviour. 

I n  the case of rewards, the relation ni th which Skinner was 
especially concerned was that between frequency of operant and 
schedule of reinforcement. as distinct from, for example, kind of 
reinforcement. Reinforcement can follo~v every bar-press (con- 
tinuous reinforcement) or only some (intermittent reinforce- 
ment).  In  the latter case it can follow the first bar-press after a 
given time (interval reinforcement) or the ?zth occurrence of a 
bar-press (ratio reinforcement). Furthermore, both interval and 
ratio may be fixed or variable. Also, reinforcement may be 
stopped completely. The effects on frequency of operant of many 
instances of all these schedules, and also of many combinations of 
schedules, were explored by Skinner and his associates (for details, 
see C. B. Ferster and B. F. Skinner, Sclzedules of Reinforcement 
[19j7]). Most of the work was done on pigeons, but enough mas 
done on hlgher organisms and man to indicate that the principles 
found have great generality. The result is a vast enrichment of 
kmwledge of how to control behaviour through rewards. 

With respect to  punishment. the outstanding findings of Skinner 
and his associates were ( I )  that moderate punishment does not 
eliminate permanently the operant behaviour which it f o l l o ~ ~ s ,  but 
only decreases its frequency temporarily, and ( 2 )  that the rela- 
tive effects of different schedules of punishment are much the same 
as those of different schedules of rewards. 

What is the physiological mechanism by which rewards and pun- 
ishments influence behaviour? A great step toward answering this 
question was made by James Olds and Peter Milner in an experi- 
ment published in 1954. Olds and Milner ran rats in a Skinner 
box in which pressing of the bar yielded for the rat not a pellet 
of food but an electric shock in the brain by means of implanted 
electrodes. When the electrodes were implanted in the septa1 re- 
gion, lying just in front of the thalamus, bar-pressing increased 
definitely as a function of such electrical "reinforcement." 

THEORY OF FEELING 

Sense Organs Involved.-In his famous work, T h e  In teg~at ive  
Action o j  the iVevvous Systenz (Yale University Press. 1906) C. S. 
Sherrington distinguished between three main groups of sense or- 
gans on an anatomical and functional basis. These groups and 
their fundamental characteristics are indicated in the table. 

Sherrington went on to point out that a salient character of 
most of the reactions of the receptor-organs other than diitance 
receptors is affective tone, and that they are particularly closely 

Main Groufis of Sense Oraans and Their Fundanzental Characteristics 

I ~ o c i  1 Groups / Receptor-organs 1 Characteristics 1 

Exteroceptive( 1 1 Jcontact 1 O t h e r 1  1 
Surface [pain 

Interoceptive / ?e%ical 
other? 

End organs numerous. 
Connections closer to 
skeletal  musculature 
than visceral; closely 
connected to vascular 
organs 

End organs few; afferent 
fibres few; connections 
closer to visceral mus- 
culature than skeletal. 
Closely connected to 
vascular organs 

Stimuli are events in or- 
gamsm 

Underlying 

connected with consummatory reactions. This view of Sherring- 
ton's anlounts to a definite hypothesis as to the sense organs in- 
volved in feeling: all sense organs other than the visual, auditory 
and olfactory. 

N a t u r e  of Events  Perceived.--What events are perceived in 
feeling? This question amounts to asking, "What internal events 
are identified by the organism?" and this in turn amounts to ask- 
ing, "lF7hat internal events are invariant for a given identification 
by the organism?" In the special case of human organisms, identi- 
fication is judged most readily in terms of specificity of verbal 
response. 

So far as present knowledge is concerned, feeling is largely the 
perception of muscular contractions. Hunger pangs are in the 
main perceptions of hunger contractions in the stomach. Fear is 
in part the perception of complex pattern of muscular contractions. 
The pain called angina pectoris is the perception of the contrac- 
tions of the heart musculature deficient in blood supply. Head- 
ache is thought to be the perception of tension of the neck muscles. 

This is not to say that feeling is solely the perception of bodily 
movements. Temperature changes. changes in pressure, changes 
in chemical condition within the body are also perceived. The 
homeostatic mechanisms of the body. however, tend to minimize 
such changes. In  any case, little information is available concern- 
ing the perception of such events. 

Feel ing a Feedback.-Whether or not the principal events 
perceived in feeling are muscular contractions, it seems pretty 
clear that such events are principally reactions of the organism. 
In the case of muscular contractions, this is naturally obvious. 
I t  is true also. however, of chemical and temperature changes so 
largely controlled by homeostasis. A consequence of this is that 
feeling is potentially a mechanism by which the internal conse- 
quences of reactions of the organism may feed back into the nerv- 
ous system and affect subsequent reactions. Is  this potentiality 
actually realized? To  some extent. yes. Stellar, as noted above, 
considers that eating behaviour is in part influenced by a taste 
factor. Again, under certain conditions of intractable pain the 
patient may be considerably benefited by section of nerves medi- 
ating pain sensitivity. G. Razran reported an experiment by 
E. S. Ayrapetyants showing that a dog can be taught to lift its 
paws  hen visceral changes occur. This technique seems very 
promising for the study of feedback effects of feeling on behaviour. 

Categorizat ion of I n t e r n a l  Events.-So far, the theory of 
feeling has been simple and straightforward. We now come to a 
feature of feeling which has continued to puzzle psychologists for 
centuries. Subjects perceiving internal events very often charac- 
terize them as pleasant or unpleasant. What is being identified 
in the case of such a characterization? 

Two things should be noted at once in this connection. The 
first is that characterization with respect to pleasantness or un- 
pleasantness is but one of several characterizations often applied 
by a subject to events within his organism. Wundt, for instance, 
considered feeling to have the dimensions of tension-relaxation 
and excitement-depression besides pleasantness-unpleasantness 
The second thing to note is that characterizations with respect to 
pleasantness or unpleasantness are also applied to objects outside 

Proprioceptive in muscles 
in tendons 
in joints 
in blood vessels 
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the organism-to colours, for instance. See also EMOTION ; PERSONALITY; PSYCHOLOGY, EXPERIMEN- 

A widespread view is that the basic feature of perception is TAL; PSYCHOLOGY, HISTORY OF; PSYCHOPHYSICAL METHODS. 
categorization. "Perception," according to J. S. Bruner, "involves BIBLIOGRAPHY.-J. G. Beebe-Center, The Psychology of Plearantness 
an act of categorization. Put in terms of the antecedent and sub- and Cnpleasantness (1933) ; G. D. Birkhoff, Aesthetic Measure ( 1 9 ~ 3 )  ; 
sequent conditions from which we make our inferences, w.e stim- E. G. Boring, Sensation and Perception in the  History of Experinzental 

Psychology (1942) ; W. B. Cannon, Bodily Changes in Pain, Hunger, 
ulate an organism with and he Fear and Rage, 2nd ed. (1929) ; E. C. Crocker, Flavor (1945) ; H. N. 
by referring the input to some class of things or events" ("On Gardiner, R. C. Metcalf and J.  G. Beebe-Center, Feeling and Emotion: 
Perceptual Readiness," Psychological Review, 64:123 [19j7]). a History of Theories (1937); C. T. Morgan and E. Stellar, Physio- 
According to this view the only difference between identifying an 106ical havior (1953), Ps~chology Verbal (1950) Behavior ; B. (1957). F. Skinner, science and ~ u n z a n  ~ e -  
internal event by the word "pain" and identifying it by the word (J. G. B.-C.) 

"pleasant" would be in the specificity of the identification. I n  F E H m C  COURTS, certain tribunals which, during the mid- 
both cases a class of events would be identified, a relatively small dle ages. exercised a powerful jurisdiction in Germany, and more 
one in the case of pain, a large one in the case of pleasant. From especially in Westphalia. They are best regarded as survivals of 
this point of view, characterization as pleasant is a verbal re- ancient Teutonic local courts. Their alternative name of "free 
sponse generalized to a large number of stimuli, and the only prob- courts" is due to the fact that all freeborn men were eligible 
lem is to determine the lvay in which this generalization takes for membership and also to the fact that they claimed certain 
place, This is presumably by the selective effects of social ap- exceptional liberties. Their jurisdiction they eventually owed to 
proVal and disapproval. What, however, guarantees that the the emperor, in whose name they exercised the power of life and 
responses '.pleasant" to candy and warmth and "unpleasant" to death. The sessions were often held in secret, and these the 
vinegar and electric shock shall be useful, and thus maintained by uninitiated were forbidden to attend, on pain of death. Legend 
social approval and disapproval? I t  is not the presence of common and romance have combined to exaggerate the sinister reputation 
affective elements. of the Fehmic courts; but modern historical research has proved 

Sucrose is a reward which increases the frequency of anteced- that they never employed torture, that their sittings were only 
ent behaviour. Almost all subjects judge sucrose to be pleasant. sometimes secret, and that their meeting-places were always well 
The same correlation is found for  a large number of different known. They were, in fact, a survival of an ancient and venerable 
substances. The suggestion is obvious that reward value and cate- German institution; and if; during a certain period, they exercised 
gorization as pleasant are closely related. The older interpreta- something like a reign of terror over a great Part of Germany, the 
tions of this relation started from the categorization, inferred a cause of this lay in the condition of the times. which called for 
conscious affective element, and explained the rewarding effect some powerful organization to combat the growing leudal anarchy. 
as a consequence of this element. I n  effect, this interpretation The system became important after the division of the duchy 
proposed that a substance has reward value because it is con- of Saxony on the fall of Henry the Lion, when the archbishop of 
sciously perceived as pleasant; i.e., produces a state of conscious- Cologne, duke of Westphalia from 1180 onward,   laced himself 
ness in the person that contains the conscious affective element as representative of the emperor at  the head of the Fehme. The 
of pleasure. Psychologists have never been able to agree on the organization now rapidly spread. Every free man, born in lawful 
nature of this element. Worse yet, this explanation does not re- wedlock: and neither excommunicate nor outlaw, was eligible 
veal how the substance evokes the element in consciousness or how, for membership. Princes and nobles were initiated, and in 1429 
once evoked, the element influences behaviour. even the Emperor Sigismund himself became "a true and proper 

One modern alternative to this view replaces the conscious affec- Freisclzoffe of the Holy Roman Empire." By the middle of the 
tive element by a so-called intervening variable defined in terms 14th century the sworn associates of the Fehme were scattered 
of the stimulus-response relationships involved in both relvarded in thousands throughout Germany, known to each other by secret 
behaviour and the behaviour of categorizing as pleasant. An ex- signs and passwords, and all of them pledged to serve the sum- 
ample of this view is that of P. T .  Young, who termed the result- mons of the secret courts and to execute their judgment. 
ing intervening variable an affective process (see above, Food The organization of the Fehme was elaborate. The head of 
Preferences in Aninzals) . each centre of jurisdiction (Freistz~hl): often a secular or spiritual 

A second modern alternative eschews both conscious afiective prince, sometimes a civic community, was known as the Stuhlherr, 
elements and affective processes in the form of intervening the archbishop of Cologne being, as stated above, supreme over 
variables. The starting point here is that certain events are all (Oberststz*hlherr). The actual president of the court was the 
reinforcing in the sense that the behaviour which they follow Freigraf (free count) chosen for life by the Stuhlherr from among 
increases in frequency, and the categorization is interpreted the Freischoffen, who formed the great body of the initiated. Of 
simply at the naming of this class of events. An example of these the lowest rank were the Fronboten or Freifrorzen, charged 
this view is that of F. S. Keller and W. X. Schoenield, who with the maintenance of order in the courts and the duty of car- 
write : rying out the commands of the Freigraf. The immense develop- 

When someone tells us that an object, a color or a design is "pleas- ment of the Fehme is explained by the privileges of the Freischof- 
ant" or "unpleasant," he is reporting upon his own reactions to that fen; for they were subject to no jurisdiction but that of the 'il'est- 
object, color, or design. A positive, or a negative, reinforcer has been phalian courts. lvhether as accused or accuser they had access to  presented or withdrawn; a change in behavior has taken place, includ- 
ing, perhaps, incipient movements of approach or lvithdralr,al; these the secret sessions, and they shared in the discussions of the gen- 
movements (or others) provide the s ~ ' ~  (essentially, cues) for  his eral chapter as to the policy of the society. At their initiation 
verbal responses-his "affective judgments." (Principles of Psychology, these swore to support the Fehme with all their powers: to guard 
Appleton-Century-Crafts, Inc., p. 3 jo [ ~ g  jol).  its secrets, and to bring before its tribunal anything within its 

Role of Ca tegor iza t ion  of Behaviour.-Both these modern competence that they might discover. 
alternatives, it might be added. are consistent with Freud's doc- The procedure of the Fehmic courts was practically that of 
trine of motivation and that of John Dollard and N. E. Miller, who the ancient German courts generally. The place of session, known 
combine the Freudian clinical approach with the experimental ap- as the Freistuhl (free seat), mas usually a hillock, or some other 
proach of Clark Hull. Freud held that neurotic behavior \\-as well-known and accessible spot. The FreigraJ and Schoffen occu- 
largely determined by repressed affective processes. This is essen- pied the bench, before which a table, with a sword and rope upon 
tially to hold that categorization, in terms of pleasantness and it ,  was placed. The court was held by day and, unless the session 
unpleasantness, is a factor in motivation-witness the difference was declared secret, all freemen, whether initiated or not, were 
between neurotic and normal-but not a basic one-witness the admitted. The accusation was in the old German form; but only 
motivation of the neurotic. Dollard and Miller hold a similar a Freischoffe could act as accuser. If the offence came under the 
view. "Labeling" emotion facilitates the adjustment of the in- competence of the court; i.e., was punishable by death, a summons 
dividual, but emotion is an effective factor in motivation, whether to the accused was issued under the seal of the Freigraf. This 
labeled or not. was not usually served on him personally, but was nailed to his 
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door, or to some convenient place where he was certain to pass. 
Six weeks and three days' grace were allowed, according to the 
old Saxon law, and the summons was thrice repeated. If the ac- 
cused appeared, the accuser stated the case, and the investigation 
proceeded by the examination of witnesses as in an ordinary 
court of law. The judgment was put into execution on the spot 
if that was possible. The secret court, from whose procedure the 
whole institution has acquired its evil reputation, was closed to 
all but the initiated, although these were so numerous as to secure 
quasi publicity; and the members present were bound under pain 
of death not to disclose what took place. Crimes of a serious na- 
ture, and especially those that were deemed unfit for ordinary 
judicial investigation-such as heresy and witchcraft-fell within 
its jurisdiction, as also did appeals by persons condemned in the 
open courts, and likewise the cases before those tribunals in which 
the accused had not appeared. The accused if a member could 
clear himself by his own oath unless he had revealed the secrets 
of the Fehme. If he were one of the uninitiated it  was necessary 
for him to bring forward witnesses to his innocence from among 
the initiated, whose number varied according to the number on the 
side of the accuser. but 21 in favour of innocence necessarily 
secured an acquittal. The only punishment which the secret 
court could inflict was death. If the accused appeared, the sen- 
tence was carried into execution at  once; if he did not appear. it 
was quickly made known to the whole body, and the Freischoffe 
who was the first to meet the condemned was bound to put him 
to death. A knife with the cabalistic letters was left beside the 
corpse to show that the deed was not a murder. 

That an organization of this character should have outlived its 
usefulness and issued in intolerable abuses was inevitable. With 
the growing power of the territorial sovereigns and the gradual 
improvement of the ordinary process of justlce, the functions of 
the Fehmic courts Jyere superseded, though they were only finally 
abolished by order of Jerome Bonaparte, king of Westphalia, in 
1811. The last Freigraf died in 183 j. 

BIBLIOGRAPHY.-P. Wigand, Das Fenzgericht Westfalens (Hamm, 
1825, 2nd ed., Halle, 1893) ; L. Tross, Santmlung merkwiirdiger 
Urkunden fiir die Geschtchte der Femgerich'e (Hanover, 1826) ;  
F. P. Usener, Die frei- und hei~nlichen Gerichte Westfalens (Frankfurt, 
1832) ; K. G. von \Xrachter, Beitrage zur deutschen Gesch. insbeson- 
dere . . . des deutschen Strafrechts (Tiibingen, 1845); 0. Wachter, 
Fewzgerichte und Hexenprozesse in Deutschland (Stuttgart, 1882); 
T. Lindner, Die Feme (Miinster and Paderborn, 1888). For works 
on individual aspects see further Dahlmann U7aitz, Quellenkunde, p. 401 
(ed. Leipzig, 1906) ; also ibid., supplementary vol., p. ,78 (1907) ;  F. 
Heine, Die Beziehungen der Stadt Zerbst zu den westfalzschen Vehm- 
gerichten (Halle, 1912) ; P. Heck, "Eine neue Theorie der sachsischen 
Freidinge," Histokcher Verein fur Niedersachsen Zeitschrift Jahrg. 80, 
pp. 396-418 (Hanover, 191j) .  

FEIJOA, a small tree (Feijoa sellowiana) of the myrtle fam- 
ily (Myrtaceae, q.v.), closely related to the guava (q.v.) and often 
called pineapple guava. I t  is a native of southern Brazil, Para- 
guay, Uruguay and parts of Argentina and is cultivated in various 
mild climates for its highly esteemed fruit. The tree grows about 
15 ft. high and has olivelike leaves, dark green above and silvery- 
gray beneath, and large white flowers which are purplish-crimson 
within. The oblong fruit, about 2 in, long and dull green in colour 
marked with crimson, has a translucent, melting pulp with a 
delicious pineapple flavour. When mature the fruits fall, but 
must be kept in a cool place until sufficiently soft for eating. 
They are made into jam and jelly and are also crystallized. 
The feijoa was introduced into southern Europe in 1890 and 
about 10 years later was taken to California where it  became exten- 
sively cultivated. The tree requires a dry climate, such as that 
of southern France and parts of California; it does not thrive 
in the moist climate of Florida and Cuba. I t  is usually propa- 
gated by seeds, which come fairly true to type, but cuttings 
may be rooted under glass and whip grafting effected by using 
seedlings with stems of the thickness of an ordinary lead pencil. 
Choice varieties are also perpetuated by the layering of low 
branches., 

FEIJOO Y MONTENEGRO, BENITO J E R ~ N I M O  
(1676-1764), Benedictine monk and scholar, one of the first 
Spanish essayists, was born at  Casdemiro, Orense, Oct. 8, 1676. 

In his Teatro critico universal (1726-39) and Cartas eruditas y 
curiosas (1742-60) accepted ideas about education, medicine, sci- 
ence, justice, national character, literature and even the miracu- 
lous elements in religion were put to the test of rational doubt, 
personal experiment and the weight of erudite reference. H e  is 
the first characteristic figure of Spanish "enlightenment," aware 
of foreign progress and yet deeply patriotic. He died a t  Oviedo, 
Sept. 26> 1764. 

See G.  Delpy, L'Espagne et l'esprit europden. L'oeuvre de Feijdo, 
1725-1760 (1936). (R. F. B.) 

FEININGER, LY ONEL ( I  87 1-1 956), U.S. modernist 
painter. known for the crystalline clarity and transparent structure 
of his seashores and cityscapes, was born on July 1 7 ,  1871, in 
New York city. He left the United States for Germany in 1887 
to study music, but decided to become an artist instead. Music, 
however, was the first and principal influence in his life and art.  
Feininger studied painting in Hamburg, Berlin and Paris between 
1887 and 1893 and then worked as a cartoonist for German humour 
magazines and the Chicago Tribune.  Under the influence of the 
Cubists-especially Robert Delaunay-he began to paint impor- 
tant canvases around 1910 and soon established his own style. uti- 
lizing prismatic interpenetrating planes of colour. This work, with 
its intersecting light rays, so impressed the Blue Rider artists 
(Franz Marc and Wassily Kandinsky) that Feininger was invited 
to exhibit with them in Berlin in 1913. After World War I, Fei- 
ninger joined the staff of the famous Bauhaus workshops and soon 
found himself in the company of Paul Klee as well as Kandinsky. 
The structural direction of his own work was closely akin to the 
aim of the Bauhaus: a synthesis of art,  science and technology. In 
1936, after the h'azi access to power, Feininger returned to the 
United States. During the remainder of his life he strove, in both 
oil and water colour, for the most sensitive refinement of his vi- 
sionary, yet orderly, crystalline world. He died on Jan. 13, 1956, 
in Sew York city. 

See A. J .  Schardt and Alfred Barr, Lyonel Feininger (1944). 
(P. H. S.) 

FEKE, ROBERT (c. 1705-c. ITSO),  U.S. portrait painter, 
whose work maintains the proud stance of a recent colonial aris- 
tocracy and achieves a surprising degree of sensuous splendour, 
was born at Oyster Bay, N.Y., on an unknown date. The place and 
date of his death are also unknown. Further uncertainties about 
his being termed a mariner, about his supposed travels and about 
his artistic training cause differences of opinion among scholars, 
but the record of his work is reasonably clear. This work was done 
from time to time in Boston, Mass., and Philadelphia. Pa.; but 
his home was in Newport, @.I., where he married Elinor Cozzens 
in 1742 and was visited in I 744 by a Scottish doctor, Alexander 
Hamilton, who noted the event vividly in his Itinerarium. About 
I j portraits are signed and dated, and his manner is distinctive 
enough to warrant his authorship of about 50 more. Five exam- 
ples in the Walker Art building, Bowdoin college, Brunswick, Me., 
include the most impressive of all, the "Samuel Waldo." Feke's 
observation of character was sporadic. The interest of his work 
is mainly in its technical development of colour and rendering of 
textures, despite its definite awkwardness. 

See H. W .  Foote, Robert Feke, Colonial Portrait Painter (1930) ; 
L. Goodrich, Robert Feke (1946). (VL. B.) 

FELDSPAR or FELSPAR, a name applied to a group of min- 
erals of great importance. Silicates of aluminum with potassium, 
sodium and calcium, and, rarely, barium, they constitute practically 
60% of igneous rocks and serve as a basis of classification of 
these rocks, being important constituents, for example, of granite, 
syenite, diorite, gabbro and peridotite (q.v.). They occur in 
schists and other metamorphic rocks and through the processes 
of decomposition are sources of kaolin and other clays and of 
much of the world's soil. Following discussion of colour and chem- 
ical composition, feldspar is discussed in terms of its crystal struc- 
ture, polymorphism, unmixing a t  low temperature and other 
properties. 

Feldspar (predominantly potassium-rich) is used industrially 
in the manufacture of porcelain, and it also forms an important 
constituent of many ceramic glazes. Some of the coloured varieties 
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are occasionally used as gems (moonstone) and for ornamental 
purposes. (See  CHINAWARE ; POTTERY AND PORCELAIN : Modern 
Ceramic Techniques.) 

The name feldspar was used by J. G. Wallerius in his Mineralogy 
(1747) in the Swedish form feltspat, meaning "fieldspar," but it  
was subsequently written felspar by Richard Kiru~an, who er- 
roneously assumed the derivation of the name from fels, "a rock." 
The term felspar is used only in Great Britain. In  German the 
old name is preserved in Feldspat. 

A vast number of names exist to designate the different feldspar 
varieties. They are based on one or more of the following proper- 
ties : chemical composition ; crystallographic symmetry; morpho- 
logical appearance ; state of homogeneity or inhomogeneity ; 
twinning; colour; lustre; and crystal-optical behaviour. They 
comprise a single mineral species ranging from the alkali potash 
feldspars (orthoclase or microcline and sanidine), the sodium feld- 
spars (albite and analbite) and the potash-sodium (sanidine-anal- 
bite) series through the sodium-calcium feldspars (plagioclases). 

The general characters and crystal structure of the feldspars are 
discussed below. Since certain of the feldspars can crystallize in 
more than one distinct form, either in the monoclinic or the tri- 
clinic systems, they are classified as polymorphous, and this char- 
acter of polymorphism is discussed in relation to their chemical 
composition. 

Feldspar has been the subject of considerable research relating 
to the origin of igneous rocks, the processes by which minerals are 
formed and the behaviour of solid solutions: in addition to the 
material in this article on unmixing of feldspars in solid solution 
at  low temperatures, see GEOCHEMISTRY: Geochemistry of the 
Lithosphere; PETROLOGY: Habit of Igneous Rocks. 

GENERAL CHARACTERS 

The feldspars are fairly hard (about 6 on Mohs' scale) and rela- 
tively light for minerals (specific gravity ranges from 2.55 to  
2.76). 

Co10ur.-Pure feldspars are colourless, but as a result of the 
presence of minute inclusions or the development of alteration 
products, most natural feldspars are pink, brown, green, gray or 
dark. Bright green microclines are called amazonstone. Copper- 
red varieties (colour caused by iron oxide) are called aventurine. 
Iridescent varieties are moonstone, peristerite and labradorite. 

Chemical  Composition.-The chemical composition varies 
considerably, inasmuch as the feldspars form several series of 
solid solutions. The chemical formulas of the pure end mem- 
bers can be written as: 

4. BaAlzSizOe Celsian 
Members of the series between r and 4, that is, with barium replac- 
ing part of the potassium, are called hyalophane. Celsian and 
hyalophane are rare and of minor importance, and they will not 
be treated here in detail. 

The distinction between alkali feldspars and plagioclases is not 
always clear-cut, because alkali feldspars may contain appreciable 
amounts of calcium and plagioclases may contain potassium. 
Feldspars may be considered alkali feldspars if they are mono- 
clinic or if in the triclinic case the atomic ratio potassium/calcium 
is larger than one. They may be caIled plagioclases if they are 
triclinic and this ratio is smaller than one. Whereas the potassium- 
rich feldspars do not contain much calcium (and the calcium- 
rich ones,do not contain much potassium), feldspars rich in sodium 
can take sizable amounts of both potassium and calcium (about 
10 atomic per cent of each). 

CRYSTAL STRUCTURE 

Main  Features.-As a first step in the process of understand- 
ing some of the most important features of the feldspar structure, 
see in fig. I the model of the more simple structure of a silica 
(SiO,) modification, cristobalite. Note that every silicon atom 
is surrounded tetrahedrally by four oxygen atoms and that each 
oxygen atom is surrounded by two silicon atoms. Thus the struc- 

ture is made up of Si04 tetrahedrons in such a way that each oxygen 
shares two tetrahedrons. The whole arrangement is a relatively 
loose SiO, framework with significant voids. 

The framework is electrostatically balanced: one Si4+ plus two 
02- . This formula, SiO,, multi- 
plied by four equals Si40s. I f  
some of the Si4+ are replaced by  
A13+, one obtains (A1Si30s)1- 
or (A12Si,0s)2 -. T o  neutralize 
this framework in which Si4+ 
is partially replaced by  Al3+, ad- 
ditional positive ions must be in- 
serted within the voids of the 
structure. 

The feldsppr structure contains 

? ? ? _ 7 ? 4 *  K + ,  Na+,  C a + +  ions within 6 6 the voids of a n  (AlSi30,)l- t o  
B Y  COURTESY O F  AKADEMISCHE VERLAOS. 
G E S E L L ~ C H A F ~  (AlzSizOs)2- framework to bal- 
FIG. l.-UNIT CELL OF THE STRUC- ance the negative charge. The 
TURE OF CRISTOBALITE. A MODIFI- number of the inserted positive 
CATION (CUBIC)  OF Slop I N  THE ions K, Na, Ca to the total of 
ACTUAL STRUCTURE THE OXYGEN 
AND SlLlCO ARE CON ,.IGU- 

(A1 + Si) ions is always 1 :4. 
OUS, AND THE RADIUS OF AN OXY- Symmetry'-The main fea- 
GEN ION IS ABOUT FOUR TIMES tures of the feldspar structure 
THAT OF A SILICON ION may be discussed through the use 

of the cubic cristobalite structure. 
The actual feldspar structure is too complex to be discussed here 
in detail. The feldspars have a symmetry much lower than cubic; 
it is monoclinic or triclinic depending on composition, temperature 
and distribution of the aluminum and silicon ions within the 
(Si,Al),Os framework. 

All feldspars can be referred to a system of co-ordinates that 
differ only slightly for the different varieties. The extreme values 
for the crystallographic axes are a:b:c from o.66:1 :o.56 t o  
0.63:1:0.55; and for the angles between the axes are a from go0 

to 95'; P from 116" to 117'; y from 87* O to 904 O. 
I n  those cases where a and y = go0 the symmetry is mono- 

clinic. If a and/or y + goo the symmetry is triclinic. All plagio- 
clases are triclinic. Virtually continuous changes from monoclinic 
to triclinic symmetry are known or can be hypothesized as a func- 
tion of changing composition, temperature or aluminum/silicon 
distribution. 

U n i t  Cell.-The unit cell based on the conventionally chosen 
system of co-ordinates has the following approximate lattice con- 
stants (in A = I O - ~  cm.) : 

a (K rich) = 8.58 ; (K poor, Na rich) = 8.12 
(K poor, Ca rich) = 8.18 

b=12.8 to 13.0 
G=7.I to 7.2 

Angles a, P,  y are given above. 
This cell contains four feldspar molecules X(Si,A1),08 where 

X = K,Na,Ca. I t  is side centred. X-ray photographs of the 
calcium-rich plagioclases (anorthite) indicate that their cell has 
a doubled c axis and is not side centred (due to an ordered super- 
structure of the aluminum and silicon atoms and of the calcium 
positions). Eight anorthite molecules (CaA1,Si208) are in this 
doubled cell. 

POLYMORPHISM 

Potash  Feldspar  (KAlSi,O,).-There are a t  least two poly- 
morphic modifications. The modification stable a t  low tempera- 
ture is the triclinic microcline, the one stable a t  high temperature 
is the monoclinic sanidine. Both modifications occur in nature. 
Long heating (months) a t  approximately ~,oooO C. (near the melt- 
ing point, which is I,I  70' C.) changes microcline to sanidine. On 
the! other hand, attempts to produce microcline either from sani- 
dine or by direct synthesis were not successful. All potash feld- 
spar synthesized in laboratory experiments appears to be sanidine. 
Geological times seem to be necessary for the formation of micro- 
cline. Whereas the crystal structure of sanidine became rather 
well known through the work of W. H. Taylor and his co-workers, 
the structure of microcline had not yet been determined in the 
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1950s. There was. however, evidence from both X-ray investiga- 
tions and from several experiments concerned with the physical- 
chemical behaviour of the alkali feldspars to justify the hypothesis 
that the difference between sanidine and microcline is the result 
of a different distribution of the aluminum and silicon ions within 
the AlSi,O, framework. 

Fig. 2(A) and z i B )  show schematically in two dimensions how 

B Y  C O U R T E S Y  O F  FRITZ L A V E S  

FIG. 2.-TWO-DIMENSIONAL S C H E M A T I C S  R E P R E S E N T I N G  T H E  S Y M M E T R Y  
R E L A T I O N S  O F  T H E  A L K A L I  FELDSPARS.  ( A )  A N D  ( B )  DEPICT T H E  S A N I -  
D I N E - M I C R O C L I N E  RELATION:  C H A N G E S  OF S Y M M E T R Y  A S  A C O N S E Q U E N C E  
OF D I F F U S I V E  TRANSFORMATION. ( A )  A N D  ( C )  SHOW T H E  S A N I D I N E -  
A N A L B I T E  RELATION:  C H A N G E S  OF  S Y M M E T R Y  A S  A C O N S E Q U E N C E  O F  DIS- 

P L A C I V E  T R A N S F O R M A T I O N .  I N  ( C )  A N D  ( D ) .  T H E  A N A L B I T E - A L B I T E  
R E L A T I O N ,  NO C H A N G E  O F  S Y M M E T R Y  O C C U R S ,  D E S P I T E  D I F F U S I V E  T R A N S -  
FORMATION. T H E  A L U M I N U M  A N D  S I L I C O N  I O N S  A R E  R A N D O M L Y  DIS- 
T R I B U T E D  I N  ( A )  A N D  ( C ) :  I N  ( 6 )  A N D  ( D )  T H E Y  A R E  O R D E R E D  

a difference in the aluminum/silicon distribution can produce a 
difference in symmetry. In  both figures the dots represent the posi- 
tions of aluminum and silicon. In  fig. z(A) the dots are not 
distinguished from one another, indicating that each position may 
be either aluminum or silicon; the aluminum and silicon are ran- 
domly distributed. The arrangement is symmetrical with respect 
to a vertical mirror plane. If,  as drawn in fig. 2iB).  the aluminum 
atoms are not distributed at  random but take special positions. the 
mirror plane vanishes. Fig. 2 ( A )  represents the disordered mono- 
clinic case and fig. 2(B) (more or less distorted as in fig, 2[D]) 
represents the ordered triclinic case. The change from the one to 
the other might be called a diffusive transformation, as a diffusion 
of aluminum and silicon is necessary for the process. Obviously 
a diffusive transformation must be a more or less continuous proc- 
ess and its rate depends on the rate of the aluminum or silicon dif- 
fusion Considering the general structure of feldspars in which 
the aluminum and silicon atoms are tightly fixed by the relatively 
strong bonds to the oxygens that surround them one might suspect 
that the rate of exchange of aluminum and silicon is very low, 
esueciallv at  lo\\ temueratures. 

The crystallographic differences between microcline and sani- 
dine are: 

Microcline Sanidine 
axes a 8.58 8.j6 

b 12.97 I3 ,o3 
c 7 . 2 2  7.18 

angles a go" 39' 90' 
p 1 r j 0 5 6 '  116" 
Y 87' 42' 90' 

In  the light of the above discussion, the following observations 
may be summarized : 

I .  Katural sanidines are known only from rocks that have been 
relatively quickly cooled. The disordered state appears to have 
been "frozen in." 

2 .  Synthetic potash feldspar is apparently alnays monoclinic. 
No synthesis of triclinic microcline has been reported. Labora- 
tory experiments apparently are of insufficient duration to allow 
the production of the ordered state. 

3. There is evidence (interpretation of the twinning exhibited 
by microcline) that most potash feldspars, now microcline, origi- 
nally crystallized as a monoclinic (disordered) modification. The 
transformation to the triclinic (ordered) state took place slowly 
with the passage of time. 

4. Natural potash feldspars exist with angles a and y between 
go0 and those values characteristic for microcline, indicating that 
the diffusive transformation to the state stable a t  low temperature 
has not gone to completion. 

j .  Microcline when held at  high temperature (~.oooO C.) trans- 
forms slowly to sanidine (within months). During this process 
the values of angles a and y change continuously toward goo as a 
function of time. Similarly the optical properties change continu- 
ously from those of microcline to those of sanidine during such heat 
treatment. 

6. Microcline is usually twinned. The width of the twin lamel- 
lae may range from millimetre size to submicroscopical bands 
(occasionally within the same twinned crystal). The over-all opti- 
cal behaviour of such portions with submicroscopical twinning is 
more or less monoclinic and the optical properties of such material 
are very similar to those of common orthoclase. 

7. I t  seems thus that those orthoclase crystals (which also ap- 
pear monoclinic but are not sanidine), the optical behaviour of 
which approaches that of very finely twinned microcline. are dis- 
tinguished from sanidine by a different aluminum/silicon distribu- 
tion. Therefore, common orthoclase might be considered a5 
somehow intermediate between sanidine and finely twinned micro- 
cline. This viewpoint is supported by X-ray evidence (qualitative 
interpretation of diffuse scattering). 

8. Potash feldspar found in low-temperature veins and similar 
deposits is distinguished by a characteristic morphology (com- 
bination of prism, basal pinacoid and orthodoine or the forms 
[ I I O ] ,  [OOI], [ IOI] ) .  I t  is usually glassy, or a t  least colourless, 
and is called adularia. As revealed by optical and X-ray investi- 
gations many adularia crystals consist of a virtually monoclinic 
core (with properties similar to common orthoclase) and a more or 
less triclinic rim. The triclinic portions of the rim follow a charac- 
teristic sector pattern and are arranged to each other in such a way 
that a monoclinic symmetry governs the morphology of adularia 
crystals. 

Sodium Feldspar  (NaAlSi,O,).-Two different modifications 
are known: albite, stable a t  low temperature; and analbite (or 
high albite), stable at  high temperature. The transformation tem- 
perature lies around 700' C. Probably the structural differences 
between albite and analbite are analogous to those between micro- 
cline and sanidine; i .e . ,  the aluminum/silicon distribution is an 
ordered one in albite and a disordered one in analbite. In accord- 
ance with this hypothesis is the fact that it tak8s a month or more 
at  about I,OOO" C. to transform albite into analbite. As in the 
potash feldspars, no reversal of this process has been noted. So- 
dium feldspar crystallized in the laboratory has always proved to 
be analbite. even when synthesized at  temperatures as low as 
zoo0 C. Apparently laboratory times are too short to produce an 
ordered aluminum/silicon distribution. 

I t  has been shown in the case of potassium feldspar how the 
change of the state of orderidisorder is connected with a change 
of symmetry. Both modifications of sodium feldspar, analbite and 
albite have, however, the same (triclinic) symmetry. The dif- 
fusive transformation from albite to analbite and vice versa is 
therefore not accompanied by a symmetry change. The possibility 
of such relations is shown schematically in fig. z(C) and 2(D).  

Sanidine-Analbi te  Series (KAlSi,O,-NaAlSi,O,) .-Sani- 
dine and analbite form a virtually continuous series of mixed crys- 
tals at high temperature. These mixed crystals can be preserved 
at  low temperature by cooling rapidly enough to prevent the dif- 
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fusive transformation and the unmixing that starts below about 
560" C. (see below). Fig. 3 shows the phase diagram of this series 
that is stable only a t  high temperature but unstable (undercooled) 
at  low temperature. Mixed crystals that are potassium rich are 
monoclinic from room temperature up to the melting point, 
whereas sodium-rich members undergo a so-called displacive trans- 
formation, the transformation temperature being a function of the 
potash/sodium ratio. This kind of transformation that does not 
involve any change of the aluminum/silicon positions can be de- 
picted schematically by the relations between fig. z(A) and 2(C). 
As usual in the case of displacive transformations the modification 
stable at  higher temperature has a symmetry higher than that of 
the modification stable a t  low temperature. Because no diffusion 
is involved in this kind of transformation it can take place very 
rapidly. I t  is neither possible to freeze in the monoclinic sym- 
metry by quenching nor to retain the triclinic symmetry by quick 
heating. 

LIQUID 1.200 

- MOLECULAR % NaAISi,OB 
B Y  C O U R T E S Y  O F  T H E  U N I V E R S I T Y  O F  C H I C A G O  P R E S S :  F R O M  " J O U R N A L  O F  G E O L O G Y , "  V O L .  
6 0  

F I G .  3.- PHASE DIAGRAM ( N O T  S T A B L E  BELOW ABOUT 700° C . )  OF T H E  
S E RIES  S A N I D I N E - A N A L B I T E ,  B A R B I E R I T E  (see TEXT FOR E X P L A N A T I O N )  

A publication (1952) by W. S. MacKenzie indicates that the 
line which in fig. 3 divides the monoclinic field from the triclinic 
one meets the sodium end of the diagram slightly below the melt- 
ing point of KaAISi,Os (if equilibrium is reached by a prolonged 
heat treatment), so that a t  very high temperatures a monoclinic 
hTaA1Si,08 modification may exist. Such a modification was earlier 
proposed (on the basis of optical examination of natural material) 
and given the name barbierite, but its reality as a mineral has been 
disputed. 

In  summary, the alkali feldspars can be subdivided in the fol- 
lowing way: 
Al/Si distribution disordered 

K rich. sanidine (monoclinic, at high temperature) 
Na rich: barbierite (monoclinic, at very high temperature) 
Analbite (triclinic, at high temperature) 

Al/Si distribution ordered 
K rich: microcline (triclinic, at low temperature) 
Na rich: albite (triclinic, at low temperature) 

Unstable intermediate states are known at  the potassium-rich 
side as common orthoclase and adularia (the latter predominantly 
as a low-temperature mineral). 

T h e  Plagioclases (NaAlSi,O,-CaAl,Si,O,) .-The poly- 
morphism of the plagioclases appears to be very complex. Some 
details have already been given above for the sodium-rich end of 
the series. A. Kohler showed in 1942 that the optical properties of 
plagioclases that reach equilibrium at  high temperature differ 
from those that approach equilibrium a t  low temperature. Some 
X-ray investigations with calcium-rich plagioclases have shown 
that there are significant differences between the sodium-rich and 
the calcium-rich plagioclases as far as polymorphous behaviour is 
concerned. This difference seems to result largely from the dif- 
ferent aluminum-silicon ratio of the end members, which is I :3 
for the sodium end and 2 : 2 for the calcium end. The aluminum/- 
silicon ratio which equals 2 : 2 in anorthite (CaX1,Si,08) seems 
to be responsible for its superstructure, which is not found in the 
alkali feldspars. The c axis of the unit cell of anorthite is ap- 
proximately twice that of albite. Another difference is that the 
anorthite unit cell is not side centred, a fact that appears to  result 
from the position of the calcium ions compared with the position 
of the sodium (potassium) ions in the structure of the alkali 
feldspars. These conclusions have been drawn from the X-ray be- 
haviour of anorthites after they were subjected to different heat 
treatments. The X-ray reflections which indicate that the unit cell 
is not side centred show a varying degree of diffuseness as a func- 
tion of temperature (F. Laves and J. R. Goldsmith, 1951). After 
treatment at  I ,500' C. these reflections are so diffuse that they al- 
most disappear; after treatment a t  I,OOO" C, all reflections are 
sharply defined. The reflections that correspond mith those ob- 
servable in photographs of the alkali feldspars remain sharp up to 
the melting point (1,550' C.). Heat treatment at  intermediate 
temperatures produces intermediate diffuseness in the affected re- 
flections. The time required to reach equilibrium is of the order 
of ten minutes. 

The difference in structural properties of NaXlSis08 and Ca- 
Al,Si,08 leads to the conclusion that no complete solid solution 
series of mixed crystals is possible in the strictest crystallographic 
sense. not even at  high temperatures. On the other hand. there is 
no reason to doubt the existence of a virtually complete solid solu- 
tion series as established by N. L. Bowen as early as 1913. 

The plagioclases are given different names as a function of their 
chemical composition: albite (0% to 10% anorthite [An]) ; oligo- 
clase (10% to 3 0 7 ~  An) ; andesine ( 3 0 7 ~  to soyG An) ; labradorite 
(50% to 70% -4n) ; bytownite (70% to go% An) ; anorthite (90% 
to 100% An). 

UNMIXING A T  LOW TEMPERATURE 

The feldspars form virtually complete solid solutions a t  ele- 
vated temperatures. At low temperatures they unmix (if this 
process is not suppressed by relatively quick cooling). The de- 
gree of unmixing (as far as coarseness and composition of the 
unmixed products is concerned) is principally a function of tem- 
perature and time. The observation of natural feldspars and the 
interpretation of experimental work leads to the conclusion that 
the process of unmixing is much more readily accomplished in 
alkali feldspars than in plagioclases. This can be understood by the 
fact that the tightly bonded aluminum and silicon ions are much 
more reluctant to move by diffusion than the potassium, sodium or  
calcium ions (Goldsmith. 1952). 

U n m i x i n g  of A l k a l i  Feldspars.-Because all alkali feldspars 
have the same aluminum/silicon ratio ( I  :3) the unmixing process 
does not involve any aluminum/silicon diffusion. The first step 
will be the formation of potassium- sodium-rich domains by con- 
centration fluctuations of sodium and potassium within the AlSi,O, 
framework, with differences oi concentration that exceed those 
always present in a random distribution within a mixed crystal. 
If more time is available under favourable temperature condi- 
tions, these domains will develop into truly unmixed regions. and 
finally may even be observed macroscopically. I n  the beginning of 
the process the AISi,Os framework is still common to both the 
potassium-rich and the sodium-rich domains. As the unmixing 
process proceeds stress will be increased because of the difference 
in lattice constants of the potassium-rich and sodium-rich feld- 
spars. This stress will finally lead to a truly two-phase system 
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composed of potassium feldspar and sodium feldspar, separated 
by discontinuous phase boundaries. This material is called perth- 
ite. Earlier stages-where the phases are distinguishable only un- 
der a powerful microscope-are called microperthite. If the 
unmixing is developed on such a small scale that it can be detected 
only by X-ray methods or deduced by several other means, the 
material is called cryptoperthite. If the unmixed areas cannot be 
seen directly (even with a powerful microscope) but are the cause 
for a beautiful (white to blue) opalescence or schiller lustre dis- 
played in characteristic crystallographical directions. one speaks 
of moonstone (9.v.). In  fig. 4 a phase diagram is proposed with 
more detailed information on the temperatures at  which unmixing 
should occur (if equilibrium is established) and on the cornposi- 
tions of the different phases in equilibrium. 

Unmixed alkali feldspars usually show the potassium-rich mate- 
rial as the host in ~vhich the sodium-rich material is precipitated. 
The opposite is occasionally observed, plagioclase the host and the 
potassium-rich material precipitated within it. This material is 
usually called antiperthite. 

Besides the degree of unmixing into potassium-rich and sodium- 
rich areas, the appearance of the products found in nature is fur- 
ther complicated by the different degree of aluminum/silicon 
order-disorder (discussed above) that may exist. The potassium- 
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sodium feldspars, especially those that are soda rich, exhibit a 
confusing variety of crystallographic and optical properties. This 
is a consequence, in addition to order-disorder relations, of com- 
position and of variation in the temperature of the displacive 
transformation (discussed above). The symmetry change induced 
by this transformation may also produce twinning that may be 
submicroscopic. These complications are responsible for the un- 
certainties and confusion in descriptions found in many textbooks 
of the "mineral" anorthoclase, which does not exist as a true 
species. 

The term anorthoclase is best defined as a feldspar of the compo- 
sition between Or70Ab30 and Or,,Ab,,. I t  may or may not be 
homogeneous; it may be monoclinic or triclinic, or a mixture of 
both forms. 

U n m i x i n g  of Plagioc1ases.-The plagioclases form a virtually 

- TRlCLlNlC d 
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complete series of mixed crystals a t  elevated temperatures from 
Na.AlSi,O, to CaAl,Si,O, (analbite-anorthite). Portions of this 
series are unstable at low temperature. There are (X-ray and op- 
tical) indications for two gaps of miscibility: ( I )  between albite 
and oligoclases; ( 2 )  between oligoclase and bytownite. The X-ray 
evidence for the first gap is the coexistence of reflections charac- 
teristic of two different feldspar structures in single-crystal photo- 
graphs of plagioclases of compositions near Abg,An,,. The optical 
indication for this gap is a characteristic bluish schiller exhibited 
by many plagioclases of this composition which are called perister- 
ite. The second gap is inferred from ghost reflections on X-ray 
photographs of plagioclases, the composition of which lies between 
Ab,,An,, and Ab,,An,,. These ghost reflections can be explained 
if one assumes periodically changing composition within the crys- 
tals. The optical indication for this gap is the beautiful schiller 
of all colours exhibited by many plagioclases in this compositional 
range, a schiller that is known as labradorizing. 

Little is known, however, of the phase relations in the plagioclase 
feldspar system. 

No textures within plagioclases are known that resemble those 
of the perthites in the alkali feldspars. In  the alkali feldspars 
only the rather readily mobile potassium and sodium ions are re- 
quired to move for a separation into KAlSi,O, and T\;aAlSi,O,. 
In the plagioclases sodium and calcium can be segregated into 
NaAISi,Os and CaA1,Si,08 only if a simultaneous transport of 
aluminum and silicon ions takes place to maintain electrostatic 
neutrality. 

The great difficulty involved in migrating aluminum and silicon 
even for short distances, as in the case of changing a disordered 
distribution to an ordered one (which does not involve large con- 
centration changes), has been discussed. 
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Morphology a n d  Twinning.-All feldspars show a similarity 
of crystal form, generally prismatic but flattened parallel to the 
side pinacoid face [OIO],  or elongated parallel to the axis a with 
small prism faces. Sodium-rich sanidines (usually high in cal- 
cium) that are known from the rhombporphyries commonly have 
a characteristic habit with a rhomb-shaped cross section. They 
are elongated parallel to the c axis, only the prism and orthodome 
faces [ I I O ]  and [ Z O I ]  being developed. The habit of adularia 
has been discussed. All feldspars cleave readily parallel to the 
basal pinacoid [OOI]  and side pinacoid [OIO], producing angles 
of go0 in the monoclinic varieties and oblique angles in the tri- 
clinic ones. Twinned crystals are common and the twinning serves 
to distinguish various members of the group both in hand speci- 
mens and by optical methods under the microscope. I n  the mono- 
clinic series the most common twin laws are the Carlsbad (twin 
axis c ) ,  the Manebach (twin plane [OOI]) and the Baveno (twin 
plane [ o z ~ ]  or clinodome). I n  the triclinic series, in addition to 
these three laws the albite law (twin plane [OIO] ) and the pericline 
law (twin axis b)  are very common. They are usually developed 
as multiple twinning, visible (occasionally only microscopically) 
as fine striations on the cleavage planes, albite and pericline on 
[OOI]  and pericline on [OIO] . Mechanical twinning after the 
albite and pericline law can be produced easily in analbite but not 
in albite, another physical consequence of the difference in the 
aluminum/silicon distribution. 

Synthesis, Mel t ing  P o i n t  a n d  Alterations.-With the ex- 
ception of hyalophane, which contains barium, feldspars of all 
compositions have been prepared synthetically, but only as the 
high-temperature modifications, even a t  temperatures a t  which 
the low-temperature modifications are stable (see above). The 
alkali feldspars melt in the vicinity of I,IOO" C. Addition of cal- 
cium raises the melting temperature to 1,550' C. for pure anorthite. 
Feldspars readily suffer chemical alteration, the most common 
products being kaolin, sericite, various zeolites and calcite. The 
anorthite-rich plagioclases, especially under conditions of retro- 
grade metamorphism, break up into albite and a group of calcium 
aluminum silicates including prehnite, zoisite, epidote and garnet, 
this assemblage being referred to as saussurite. Albite is the most 
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stable ~f the feldspars under the action of weathering and is com- 
monly found in detrital sediments and as an authigenic, that is, 
formed in place and unaltered, mineral. Potassium feldspar is 
also known as an authigenic mineral in sediments (adularia or 
microcline). 

Afore detailed information on mineralogical and crystallographi- 
cal items and conceptions used in this article is given under CRYS- 
TALLOGRAPHY and MISERALOGY. (F. H. L. ; X.) 

BIBLIOGRAPIIY.--For more details and a survey of the pertinent 
literature on which this article is based see: F. Laves, "Phase Rela- 
tions of the Alkali Feldspars," Jour. Geol., vol. 60 (1952)  ; J .  R. Gold- 
smith, "Diffusion in Plagioclase Feldspars," Jour. Geol., vol. 60 (1952)  ; 
W. S. MacKenzie, ('The Effect of Temperature on the Symmetry of High 
Temperature Soda-Rich Feldspars," Am. Jour. Sci., Rowen volume 
(1952) ; H. S@;um, "Studies on the Structures of Plagioclase Feldspars," 
Kgl.  "Vorske T.zdenskab. Selskabs S k r i j t ~ r ,  no. 3 (I~).;I). 

Detailed descriptions of the phi-sical properties of the different feld- 
spar varieties are given in textbooks of mineralogy as listed in the article 
on MINERALOGY, and in the book of '4. N. Winchell, Elements of Optical 
Mineralogy, part ii, Descriptions o f  Minerals, 4th ed. ( I ~ ; I ) .  

FELDSPATHOID, one of a group of rock-forming minerals 
similar to the feldspars (see FELDSPAR) in general chemical com- 
position but with a lower ratio of silica to allralies or containing 
chloride. sulfide, sulfate or carbonate radicals. They are never 
associated with primary quartz. Nephelite (nepheline) and leucite 
(9q.v.) are the most important members of the group: sodalite, 
noselite, hauynite or haiiyne (for these three see SODALITE) and 
cancrinite are rarer feldspathoids that occur only as accessory 
minerals in rocks ; kalsilite and kaliophilite are phases of KAlSiO,. 

Structurally the feldspathoids are tectosilicates, the SiO, and 
A10, groups being linked as in the feldspars with the metal atoms 
and the radicals fitting into cavities in this frame~vork. They are 
all easily decomposed by acids which distinguishes them from 
feldspars. This property is associated with the high A1:Si ratio; 
the aluminum is removed in solution, the structure then collapsing, 
often with the formation of gelatinous silica. 

Among the more important rocks characterized by the presence 
of feldspathoids are the intrusive nephelite-syenite and ijolite 
(q9.v.) and the lavas phonolite ( q . ~ . ) ,  tephrite, basanite and 
nephelite-basalt. Nephelite is abundant in the nephelite-syenites 
of Arkansas. in the United States. Canada, Greenland, India. Nor- 
way and the U.S.S.R.: cancrinite and sodalite are frequently as- 
sociated with nephelite as a t  Bancroft, Ont., and Miask, South 
Urals. (W. F. FG.;  C. E. T.) 

FELIX, SAINT, OF VALOIS ( I  I 27-1 2 I 2) ! one of the founders 
of the order of Trinitarians (Order of the Most Holy Trinity), 
was born in the district of Valoi~. France, on April 19, 11 27. H e  
became a hermit in the forest of Galeresse, where he remained 
until I 18 j when his disciple John of Matha ( I  160-1 2 13) suggested 
to him the idea of establishing an order of monks n-ho should de- 
vote their lives to the redemption of Christian captives from the 
Saracens. Obtaining the sanction of the pope abput 1198: they 
founded the mother house at  Cerfroid in Picardy. Felix died at  
Cerfroid on Kov. 4, 1212, and is commemorated on Nov. 20. 

The Trinitarians (also known as Mathurins) had about 800 
houses during the 1;th century when their influence was at its 
greatest. In the 20th century the only surviving body was the 
Barefooted Trinitarian order, with fewer than joo members. 
centred at  S. Crisogono in Trastevere, Rome. An order of Bare- 
footed Trinitarian Sisters was established early in the 17th century. 

FELIX, the name of three popes and two antipopes. 
ST. FELXX I (d. 274), pope from 269 to 274. was elected on 

Jan. 5, 269, to succeed Dionysius. Felix was author of an im- 
portant dogmatic letter on the unity of Christ's person (see P. 
JaffC and W. TVattenbach: Regesta, n. 140). He was the focus 
of the emperor Aurelian's decision settling the dispute between 
Paul of Samosata (q.v.), deposed bishop of Antioch, and Domnus, 
his successor, in favour of him with whom "the bishops in Italy 
and Rome should communicate" (Eusebius, Hist. Eccl., vii, 30). 
He died on Dec. 30, 274. and his feast day is May 30. 

FELIX I1 (d. 365), antipope, was irregularly installed in 355 
following the emperor Constantius' banishment of Pope Liberius. 
He vias forced by popular pressure to retire upon Liberius' return 
in 3 58. 

ST. FELIX 111 (d. 492), pope from 483 to 492, succeeded Sim- 
plicius on March 13, 483. His excommunication of the patriarch 
Acacius for Monophysitic sympathies in 484 was followed a t  Con- 
stantinople by a 3 ;-year schism. Felix' synod of March 487 fixed 
conditions for readmission to the church of Africans who had been 
rebaptized by the Arian Vandals. H e  died on March I ,  492. and 
his feast day is Feb. 25. (H. G. J. B.) 

FELIX IV (d. 530), properly Felix 111, pope from 526 to 530, 
owed his election (on July 12 ,  526) to the influence of Theodoric, 
king of the Ostrogoths. After Theodoric's death, the election 
was freely confirmed. Felix wrote to Caesarius of Arles on St. 
Augustine's doctrine on grace and again condemned Pelagius and 
his disciples. H e  converted pagan temples into the Church of 
SS. Cosmas and Damian. To  avoid a disputed succession Felix 
adopted the expedient of naming his own successor, the archdeacon 
Boniface (Pope Boniface 11). Felix died on Sept. 2 2 ,  530. Dio- 
scorus u-as elected as antipope, however, but when he died after 
a few weeks Boniface was recognized by all. (J. V. HN.)  

FELIX V (Amadeus VII I  of Savoy) (1383-145 I ) .  the last of the 
antipopes, was born on Dec. 4, 1383, and in 1391 became count of 
Savoy. In  1416 Savoy was erected into a duchy and in 1418 
Amadeus added Piedmont to his dominions. I n  1434 he retired to 
a hermitage at  Ripaille near Thonon, France, where he founded 
and governed an order of knights-hermits. After the schismatic 
council of Base1 deposed Eugenius IV. it elected Amadeus on 
Nov. 5, 1439, although he was not in orders. Amadeus accepted 
the election on Jan. 5, 1440, and was consecrated and crowned on 
July 24. As antipope, Felix V won scanty support, and he re- 
nounced his claims in 1449. He died at  Geneva on Jan. 7, 1451. 

(E .  A. R . )  
FELIX, a missionary bishop from Burgundy, sent into East 

Anglia by Honorius of Canterbury (630-631). Under King Sige- 
bert his mission was successful, and he became first bishop of 
East Anglia, with a see at  Dunwich, where he died and was buried, 
647-648. 

FELIXSTOWE, an urban district and seaside town in the 
Sudbury and Woodbridge parliamentary division of East Suffolk, 
Eng., 11 mi. S.E. of Ipswich by road. Pop. (1961) 17,254. Area 
6.2 sq.mi. Though on the east coast, it faces south and has a 
frontage both to the North sea and to the estuary of the Orwell 
opposite Harnich. with which it is connected by Eastern Region 
rail~vay ferry. There is a small dock for yachts and river ship- 
ping. The church of St. Peter and St. Paul, mainly Early English, 
has traces of Norman work in the 12th-century nave. The town 
is built partly on a high cliff and slopes down to sea level toward 
the southwest where the beach is shingly with some sand; the sea 
mall and promenade, z mi. long, are laid out with public gardens 
and pavilions. and there is a promenade pier. Felixstowe has good 
golf links, and the open tournament of the East of England lawn 
tennis championship is held there in August. There are r r  yacht 
clubs within a 20-mi. radius of Felixstowe and yachting takes place 
in Harwich harbour and the Deben, Orwell and Stour rivers; there 
are also connections by steamer with Ipswich, up the Or.rvel1. 
Xear the dock is an R.A.F. seaplane station. The chief industry 
is catering for visitors, but there is some flour milling. glove mak- 
ing and manufacture of electrical components. The vicinity has 
yielded numerous Roman remains, and a 4th-century Roman fort 
off Reed pond (now destroyed by the sea) formed part of the 
coast defense of the Litus Saxonicum (the Saxon shore). 

FELL, JOHN (1625-1686), dean of Christ Church (Oxford), 
bishop of Oxford and benefactor to Oxford university and its 
press, was born at  Longworth, Berkshire. on June 23. 1625, the son 
of Samuel Fell, himself canon and later dean of Christ Church. 
John Fell became a student (i.e., fellow) of Christ Church at  the 
age of 11, and took his degree in 1643. During the Civil WTar he 
fought on the royalist side, being deprived of his studentship in 
1648. He continued to live in Oxford. and ni th a fevi friends car- 
ried on Church of England services throughout the Common~vealth 
(he had been ordained in 1647). At the Restoration in 1660 he 
was made canon and then dean of Christ Church. H e  was vice- 
chancellor. 1666-69. In 1676 he became bishop of Oxford while 
remaining dean. He died in Oxford on July 10, 1686. 
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Fell restored in the university the good order instituted by Wil- 

liam Laud that had been lost during the Common~vealth, com- 
pelling attendance at  lectures and keeping examiners up to their 
duties. I n  his own college of Christ Church he re~ tored  the main 
quadrangle (Tom quad) and built the tower over the gate. \\here 
he hung the bell (Great Tom) that still tolls nightly at 9 P M. He 
instigated the building of the Sheldonian theatre, in which he in- 
stalled the university press. He presented it with learned fonts 
acquired abroad, set up a type foundry and encouraged the founda- 
tion of a paper mill at Wolvercote, near Oxford. The "Fell" type 
that he introduced was discontinued in the 18th century, but re- 
discovered in 1874 and brought back into use. The university 
press printed Fell's o v n  books, including editions of Theocritus, 
Aratus, the New Testament, Athenagoras, Theophilus of Antioch, 
Clement of Alexandria and Cyprian. 

The verse 
I do not love thee, Dr. Fell, 
The reason why I cannot tell; 
But this I know, and know full well, 
I do not love thee Dr. Fell 

is reputed to be the extempore translation of Martial's epigram 

amo te, Sabidi, nec possum dicere quare; 
Hoc tantum possum dicere, non amo te 

made a t  Fell's request by the satirist Thomas Brown in order 
to avoid being expelled from the college for some undergraduate 
offense. 

See C .  E.  Mallet, A History o f  the University of  Oxford, vol. 2 
(1924) ; A Specimen of the Several Sorts o f  Letter G i v ~ n  to the l'ni- 
versify by  Dr. John Fell, Oxford, 1693 (facsimile, 1928). ( G  Hc ) 

FELLAH (01. FELLAHIK), Arabic for "plowman" or "tiller," 
a term used in Arabic-speaking countries, especially Egypt. to 
designate the peasantry as opposed to the Arabs of the desert 
and the townsfolk. See EGYPT: Administration and Social Condi- 
t ions: Living Conditions. 

FELLENBERG, PHILIPP EMANUEL VON ( I;; I- 

1844). Swiss educator, was born on June 27, 1771, a t  Bern, 
Switz. H e  purchased in 1799 the estate of Hofwyl, near Bern. in- 
tending to make agriculture the basis of a new system, which he 
had projected, for elevating the lower and rightly training the 
higher orders of the state and welding them together in a closer 
union than had hitherto been deemed attainable. For some time 
he carried on his labours in conjunction with Pestalozzi, but in- 
compatibility of disposition soon induced them to separate. Fel- 
lenberg's scheme at first excited a large amount of ridicule, but 
gradually pupils came to him from every country in Eurol~e. 110th 
for the purpose of studying agriculture and to profit by the high 
moral training which he associated with his educational system. 
Fellenberg died on Kov. a r ,  1844. 

FELLING, an urban district in the Gateshead East parliamen- 
tary division of Durham, Eng., forming a southeastern suburb of 
Gateshead. The urban district stretches north to the Tyne and 
includes eight parishes. Pop. (1961) 35,602. The large industrial 
population is employed in the neighbouring collieries and manu- 
factures, such as engineering, paint making at  Felling Shore and 
Pelaw, and radar equipment a t  Bill Quay. 

FELLOW, by origin a partner or associate, hence a companion, 
comrade or mate. The Old English fe'olage meant "a partner in 
a business." The word was, therefore, the natural equivalent 
for socius, a member of the foundation of an incorporated college, 
as Eton, or a college at a university. I n  the earlier history of 
universities, both the junior and senior members of a college 
were known as "scholars,'' but later, as now, "scholar" was re- 
stricted to those members of the foundation still i n  statu pncpil- 
lari, and "fellow" to those senior graduate members who had been 
elected to the foundation by the corporate body, sharing in the 
government and receiving a .fixed emolument out of the revenues 
of the college, as a t  Oxford and Cambridge. The academic usage 
of the term which dates back to the medieval university is gener- 
ally applied to the members of the governing body or to holders 
of certain stipendiary positions called fellowships established for 
a fixed number of years and devoted to special- study or research. 
The word is also used to designate privileged members of various 

learned societies and institutions. 
In  the United States the word first appeared in the 16 jo charter 

of Harvard university ~vhich provided for five fellows among the 
officials of the governing body. However, in common usage the 
term "fellolv" is applied in U.S. colleges and universities to 
selected students who have been awarded stipends for a. year 
or more for graduate or postgraduate study. The selection of 
fello\vs is based mainly on intellectual and personal attributes, but 
financial need also may be considered. (J. &I. BK.) 

FELLOWS, SIR CHARLES ( I  igg-1860), British archaeo- 
logist. \\.as horn at Nottingham, where his family had an estate. I n  
1827 he discovered the modern ascent of Mont Blanc. He trav- 
elled in Italy, Greece and the Levant, and many of his sketches 
were used in illustrating Clzilde Hnrold. In  1838 he went to Asia 
Minor, making Srnyrna his headquarters. He entered Lycia and 
explored the Xanthus from the mouth at Patara upward. Nine 
miles from Patara he discovered the ruins of Xanthus, the ancient 
capital of 1,ycia. and about I j mi. farther the ruins of Tlos. H e  
published his results in A Joz~rnizl Il'ritten Dztring an Exczrrsion i n  
Asin Minor (1839). Late in 1839, under the auspices of the 
British Rluseum. he again set out for Lycia, accompanied by 
George Scharf. who assisted him in sketching. This second visit 
resulted in the discovery of 13 ancient cities. and in 1841 appeared 
A n  Accoztnt of Discoveries i n  Lycin,  Being n Jozrrnnl Kep t  Dz~ring 
a Second E X C ~ Y S ~ O ~ L  in  A S ~ ~ I  Atf inor.  A third visit was made late in 
1841. after Fellows had obtained a firman by personal application 
at Constantinople. He  shipped a number of works of art for 
England, and in the fourth and most fanlous expedition (1844) 
s ;  cases of marbles Tvere dispatched to the British Museum. His 
chief discoveries were at  Xanthus. Pinara. Patara, Tlos, AIyra and 
Olympus. In  1845 he was knighted. He died in London on 
Sov.  8 ,  1860. 

In addition to the works above mentioned. Fellows published 
the folloiving: Tlzc Xnnthicln dlarbles;  Tlzeir Acqzrisitio~z nvzd 
Tsn?z.~nzis.rinn t o  England (1843), a refutation of false statements 
that had been published; A n  ilccozlat of thc Ionic Trophy  Al fon~c-  
pnr~zt Exci~ocrtcd a t  Xlrntlzzcs (1848) : a cheap edition of his two 
Jozrrntrls, entitled Trirvcls and Rcs~nrches  i n  Asiir J f inor ,  P~zrticzl- 
lurly in the Provhzcc of Lycia i18j . j  ; and Coins of Ancient Lycia 
Before tlre Rr ign  of rllexnndei; Ii'ith an Esscly on the  Rcliitive 
Dates of the Lycinn Monz~men t s  in the Byitis// dlil.sezt7n ( ~ S j j ) .  

FELLTHAM, OWEN ( I  604?-I 668) ; English author best- 
known for his essays: entitled Resolves,  Divine,  ,Jlorczll, irnd fJolit- 
icall, was born about 1604. He becnine the earl of Thomond's 
steward sometime before 1640. and spent inost of his life a t  Great 
Billing. Sorthamptonshire, or a t  the earl's house in London. where 
he died on Feb. 23. 1668. 

The first edition of the Resolves (1623) contained IOO essays 
written "xhen the author was but 18." The 2nd edition. Re.soZ~~'es, 
cr Srcond Centzirit: (1628),  contains a further 100 essays. and in 
the later editions the order of the two centuries is reversed. I n  
the 8th edition (1661) the original roo short, pithy essays are re- 
placed by 8 j more diffuse ones. Felltham's striking images. some 
of which were borrowed by the poet Henry Vaughan, are more 
original than his ideas. The 1661 edition included d brief Char- 
acter of the Low-Countries z~ndrr t l ~ e  States,  printed separately in 
16j2 but written after a visit to Holland ( c .  1623). some letters, 
and Lzlso~in, or Occirsionnl Pieces, 41 poems including "An Xns\ver 
to Ben Jonson's New Inn Ode'' (he also contributed an elegy to 
Jo?zsonns Virbius, 1638). and the song "LVhen. dearest, I but think 
on thee," erroneously attributed to Sir John Suckling. No further 
additions were made until r l  Form of fJunyc>r cort~pos'd for the 
Fanzily of the Right Honoz~rcible thc Countess of 'I'l~ornond was 
added to the 12th edition ( I  jog).  The Rrsalvcs were reprinted 
from the 2nd edition in Temple Classics (1904). 

See the articles by F. S. Tupper, -VIotlern Langllage *Votes, liv (1939) ; 
J. Kobcrtson, Modei'n Language ,Totes, lvii (1043) and ilfodertz Lan- 
guage Rezliex', xxxix (1944). (J.  RE.) 

FELO-DE-SE, a self-murderer; i .e . ,  a suicide. Not until the 
Suicide act, 1961, were criminal penalties for suicide and attempted 
suicide abolished in England. The Homicide act, 1957, provided 
that the survivor of a suicidc pact is guilty of manslaughter 
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rather than murder. Formerly, the property of a suicide was for- 
feited to the crown and his corpse subjected to degradation. Until 
1823 a suicide was buried on the highway with a stake driven 
through the body. Virtually all such penalties were abolished be- 
fore the end of the 19th century. There is great diversity in the 
U.S. law relating to suicide. I n  some jurisdictions suicide is de- 
clared a crime: and in many states an attempted suicide is punish- 
able. Some states have held one who assists another to kill himself 
guilty of murder. There is substantial authority for the proposi- 
tion that one who accidentally kills another while attempting sui- 
cide is guilty at least of manslaughter. (F. A. A.) 

FELONY. I n  the English common law of crimes, offenses are 
classified as treasons, felonies or misdemeanours. In  the modern 
law of England the procedures distinguishing trials of treason and 
felony cases were virtually eliminated by the Treason act, 1945. 
The law of the United States generally classifies crimes as either 
felonies or misdemeanours. The word felony appears first to have 
been applied to conduct disruptive of the feudal bond between 
vassal and lord, which had as its consequence the forfeiture of the 
fief or the lordship, as the case might be. Very early in the history 
of English law, however, the term was given to heinous offenses 
of other kinds. The most distinctive consequence of a felony con- 
viction was the forfeiture of the felon's goods or lands to the 
crown. Forfeitures were abolished in England by the Forfeiture 
act of 1870 and have only rarely been authorized by U.S. criminal 
law. (See CONFISCATION AKD EXPROPRIATION.) At the common 
law all felonies except mayhem ( q . ~ . )  were punishable by death. 
Whipping was substituted for the death penalty in cases of petty 
larceny by a 13th-century statute. I n  reality, however, recognition 
of "benefit of clergy" in the English law relieved the felon from 
capital punishment in many cases (see CLERGY, BENEFIT OF).  The 
procedures of felony trials differed from those for other offenses. 
I n  the early law one charged with felony could not call witnesses 
in his behalf. h'ot until 1837 was the defendant's right to be rep- 
resented by counsel at the trial given statutory recognition. 

The consequences of commission or conviction of a felony are 
numerous and important in the modern law. I n  the Anglo- 
American countries one who has been convicted of a felony may 
be rendered ineligible to hold offices of public trust. In the United 
States the convicted felon suffers the loss of civil rights. such as the 
right to vote, not all of which are restored upon completion of the 
sentence. I n  many jurisdictions deadly force may be employed 
to prevent the escape of a felon from a valid arrest. Such force 
may also be employed to prevent the commission of a felony or, 
in some jurisdictions, a violent felony. I n  some states of the U.S. 
the court is obliged to provide counsel to indigent defendants in 
felony trials but not in those for misdemeanours. 

Among the felonies recognized at common law were murder, 
manslaughter (see HOMICIDE), arson, rape, robbery, burglary and 
larceny ( q q . ~ . ) .  The number of felonies has been significantly en- 
larged by legislation, particularly in the modern period. The law 
of England has employed no consistent principle to determine the 
classification of an offense as a felony. In some instances crimes 
classified as misdemeanours involve greater social peril than many 
statutory felonies, and penalties for a misdemeanour may exceed 
those authorized for some felonies. In  the United States the dis- 
tinction between felony and misdemeanour is usually governed by 
the penalties attached to the offense. Thus a felony is often de- 
fined as an offense punishable by imprisonment in the state peni- 
tentiary, while a misdemeanour is punished by fine or a term in a 
local jail. Tested by any rational standard the classification of 
offenses in both the U.S, and English law is capricious and un- 
satisfactory. The need for legislative reconsideration of this impor- 
tant matter is common to most of the Anglo-American countries. 

'See CRIWIKAL LAW; MISDEMEANOUR; see also references under 
"Felony" in the Index volume. (F. A. X . )  

FELSINA, a city founded by Etruscans on the site of modern 
Bologna (q.v.j in the Reno valley c. 510 B.C. Etruscan Felsina is 
knox~n almost entirely from graveyards situated outside the city 
(notably at the Certosa, a monastery about 1 mi. W. of it) and 
from the remains of the large buildings inside the city. 

Before Etruscan times, however, the Bologna. area was an impor- 

tant centre of Villanovan Iron Age cultures of the central Euro- 
pean Urn Field type which dominated north and west central Italy 
from the Po river to northern Campania, and which in Tuscany 
and Latium provided the ethnic substratum of Etruscan culture 
(see VILLA NO VAN^; ETRCSCANS). Villanova. the type site, is 5 
mi. I\T.'CV. of Bologna, and the cemeteries west of Bologna form the 
basis on which all Villanovan material culture is divided into 
phases: Benacci I (c. 1050-900 B.c.); Benacci I1 (c. 900-700 
B.c.) ; and Arnoaldi (c. 700-450 B.c.), the latter overlapping but  
culturally distinct from the Etruscan period, to which belong 
Certosa period graves. 

Cremations of Benacci I are characterized by rough biconical cin- 
erary urns with impressed geometrical ornament. Bronze metal- 
work includes lunate razors, fibulae, elaborate horse bits and belt 
plaques of beaten raised work. In  Benacci I1 pottery was elabo- 
rate, often exotic, and vessels of hammered bronze (buckets, cups 
and trays) showing Hallstatt (q.v.) connections become character- 
istic. Arnoaldi mas a phase of commercial prosperity and innova- 
tion in which close links were formed with Atestine culture (see 
ESTE). Pottery bore stamped designs of birds and humans; iron 
was prodigally used for weapons, chariots, etc; hammered bronze 
work, after first showing the influence of Vetulonia (q.v.) metal- 
work, produced (c. 500 B.c.) a series of attractive ceremonial 
buckets (situlae) with raised designs depicting scenes from Vil- 
lanovan life. Gold jewelry and glass were known. 

The Arnoaldi graves are culturally sharply separated from the 
Etruscan graves of the Certosa. These and the tombs of the 
Giardini Margherita were rich in Etruscan 5th-6th century metal- 
work (situlae, cistae and candelabra). Numerous fine Attic red- 
figure vases attest trade relations with Greece by way of Spina and 
the Adriatic. The earliest Etruscan tombs were marked with 
horseshoe-shaped stelae, carved in local Villanovan style. 

By 350 B.C. Felsina had fallen to invading Gauls (Boii), who 
called it Bononia. I t  was captured by Romans in 196 B.C. and 
colonized in 189 B.c., and was linked in Roman times by the Via 
Aemilia with Rimini and by the Via Flaminia with Rome. 

See A. Grenier, Bologne villanovienne et e'trusque ( 1 9 1 2 ) .  
(WM. C.) 

FELSITE, in petrology, a field name originally applied to 
older (pre-Tertiary) volcanic rhyolites and trachytes in which 
devitrification or other alteration has rendered the matrix dense 
and usually compact (see RHYOLITE ; TRACHYTE). 

Under the microscope the groundmass may often be re- 
solved into exceedingly fine-grained quartz and feldspar. Well- 
formed crystals (phenocrysts) of quartz, orthoclase and 
plagioclase feldspar and biotite are usually present and sometimes 
abundant. 

The German equivalents (felsophyre, felsite-porphyry) were 
originally separated from rhyolite proper solely on the basis of 
the difference in the megascopic appearance of the groundmass. 
I n  Britain, and to nearly as great an extent in America, however, 
the field name felsite came to be applied to any clearly nonbasaltic 
but otherwise unidentifiable fine grained volcanic or hypabyssal 
rock. Hence, the adjective "felsitic," meaning fine grained. The  
broadness of its denotation made it an extremely useful field term 
but condemned it for any other purpose. (F. Cs.) 

FELSPAR : see FELDSPAR. 
FELT, a class of fabrics or fibrous structures obtained through 

the interlocking of wool, fur or some hair fibres under conditions 
of heat, moisture and friction. Other fibres will not felt alone 
but can be mixed with wool, which acts as a carrier. Three 
separate industries manufacture goods through the use of these 
properties. The goods produced are wool felt in rolls and sheets. 
hats. both fur and ~vo'ol, and woven felts, ranging from thin billiard 
tablecloths to heavy industrial fabrics used for dewatering in the 
manufacture of paper. 

Felts of the nonwoven class are considered to be the first tex- 
tile goods produced and many references may be found to i t  and its 
uses in the histories of ancient civilizations. The nomadic tribes 
of north central Asia still prodace felts for clothing and shelter, 
utilizing the primitive methods handed down from antiquity. 

lL7001 felts of the "true" or nonthread structure class are pro- 



I54 FELTHAM-FENCE 
duced as both rolls and sheets. Roll felts are made in thicknesses 
from 2% to 14 in., and up to 80 in. wide and 60 yd. long. Sheet 
felts are produced up to 4 in. thick usually as 36 in, squares but 
other rectangular sizes as well as ovals and circles are made. 1Vool 
felts of the better grades are made of all wool but the felting power 
of wool is such that as little as 10% wool in a blend with non- 
felting fibres is sufficient to produce a felt. 

The wool fibres selected for felting are usually less than 14 in. 
in length and must be of good felting quality and strength. The 
fibres are scoured, treated to remove tar, paint and vegetable 
matter such as burrs, and then opened and blended to form a 
batch. The prepared blend is fed to a carding machine, which 
further opens, blends and combs the fibres into a web of single 
fibre thickness that is laid down on an endless apron to form a 
batt.  In  most roll felt manufacture two or more cards are set a t  
right angles to each other so that the web from at  least one is 
laid down at  right angles to the others to produce "cross" in the 
batt and dimensional stability in the finished felt. 

The carded batts are produced to predetermined weights, after 
which one or more batts, but usually several to a felt, are laid 
up  on the hardening machine and sprayed with water. Hardening 
consists of drawing the moistened laid up batts between aprons 
across a steam chamber. Steam is forced into the batts to activate 
the fibres, after uhich the steamed section is drawn beneath a 
heavy heated platen. The platen is lowered onto the moist, hot 
batt and is agitated in a horizontal plane. 

The heat, moisture and friction is sufficient to felt and inter- 
lock the fibres from the individual batts into a unified mass. After 
a requisite time the platen is raised, the hardened section drawn 
forward, and the next area, which has been steamed meanwhile, 
is subjected to the action of the platen. This operation is plate 
hardening; a similar operation done on a continuous basis be- 
tween rollers is called roller hardening. 

After the hardening operation, the lightly felted piece is rolled 
and allowed to cool and drain. Only the thickness of the batts 
is affected by hardening whereas area shrinkage or felting up to 
as much as 50% is accomplished in the next operation known as 
fulling. The hardened batt is passed through a fulling aid, usually 
a solution of soap or acid, although occasionally warm water will 
suffice, and is rolled up and placed in the fulling mill. One type 
of fulling mill consists of a binlike receptacle with a concave front, 
straight sides and a back that consists of one or more movable 
hammers that pound, turn and shrink the goods to the desired 
dimensions. 

The scouring, dyeing, treating and finishing operations that fol- 
low are done much as for the production of woolen cloths. Sheet 
felts follow much the same process except that after carding the 
batts are cut up and plied to specified sizes and weights and then 
hardened, fulled and washed as individual sheets. Maximum 
dimensional stability, density and strength are obtained in the 
sheet felt process. 

Hair felts, widely used in polishing operations, are made much 
as described above for sheet felts and are an important specialty 
item to the wool felt industry. 

The uses of felt are myriad. Some of the more important in- 
clude wicking, absorption, vibration isolation, insulation, padding 
and packaging, polishing, sealing and gasketing, as well as apparel 
and decorative fields. 

Most felts are made to close specification requirements, particu- 
larly for mechanical and industrial applications where high stand- 
ards of quality, reproduction and tolerances are constantly met. 

Hat  felts are made of both wool and fur. Wool hats are made 
much as already described for wool felts except that a narrolb web 
is taken from the card and is collected on an egg-shaped mandrel. 
Two cone-shaped pieces are obtained from this starting shape by 
further felting operations from which the finished hat bodies are 
shaped and formed. Beaver, hare and rabbit furs are among the 
fibres used in fur felt hats and all of these must first be treated 
with strong chemicals in an operation known as carrotting in order 
to provide the fibres with optimum felting power. 

I n  the manufacture of fur felt hats a blend of furs is air laid 
on a rotating perforated cone surface with a wet cloth and with a 

vacuum pulling from within. The fur collects and is removed as a 
fragile cone shape. After many wet finishing operations, including 
dyeing, the felted cone is molded to a rough hat shape. Many 
more dry finishing operations are required to reduce the rough hat 
to the finished article. 

The manufacture of woven felts follows to a large degree the 
conventional woolen cloth practice. Wools of selected fineness, 
length and felting property are scoured, blended, combed and spun 
into yarns. The yarns are woven into the rough cloth structure 
required depending upon the type of end goods planned. The 
rough cloth is soaped and fulled or milled in the fulling mill where 
felting or shrinkage is carefully controlled to preset dimensions 
after which scouring, dyeing in the case of some of the lighter 
cloths, and other textile finishing operations follow. 

Some special felts for the papermaking trade are made as end- 
less belts zoo in. or more in width. Highly skilled operators hand 
weave or join the ends to produce the endless belt so that no 
joint or seam is discernible. Special machines are used to make 
this class of woven felts since the goods must be run as belts and 
therefore have to be loaded and unloaded from the side of the 
machines rather than from the front or back as is conventional. 

(T. J. G.) 
FELTHAM, an urban district in the Feltham parliamentary 

division of Middlesex, Eng., about 15 mi. 1V.S.W. of Charing 
Cross, London, by road. Pop. (19j1) 44,861. Area 7.7 sq.mi. 
Hanworth, in the southern part of the district, was a royal hunting 
seat much favoured by Henry VII I ;  the castle was burned down in 
1797 but the moat still remains. The records in the 19th-century 
church of St. George date back to 1300 and Oriel school has been 
so named because Adam de Brome, rector in 131 j, founded Oriel 
college, Oxford. In  Bedfont, in the northern part of the district, 
many Roman relics have been found. The parish church of St. 
Mary by the village green dates from the 12th century, and early 
English mural paintings have been found there. 

The district includes part of London airport, most of Feltham 
marshalling yard which contains about 39 mi. of sidings, the central 
ordnance depot of the Royal Army Ordnance corps, the second 
oldest borstal institution (see BORSTAL SYSTEM) in the country 
and the ship hydrodynamics laboratory of the National Physical 
laboratories. 

FELTON, CORNELIUS CONWAY (1807-1862), U.S. 
classical scholar, was born on Nov. 6, 1807, in West Newbury, 
Mass. His annotations on Wolf's text of the Iliad (1833) and his 
Greece, Alzcient and Modern (2 vol., 1867) were outstanding 
works. He graduated from Harvard college in 1827, taught at  
various academies, and joined the Harvard faculty in 1829. In  
1860 he became president of Harvard, a position he held until his 
death, a t  Chester, Pa., on Feb. 26, 1862. 

Felton was a man of unusual intellectual breadth, and vigorou~ly 
opposed the growing neglect of the humanities in American uni- 
versities. He edited many classical texts and made several trans- 
lations. 

FELUCCA: see BOAT. 
FENCE. A fence is a man-made barrier erected to restrict 

the movement of men or animals across boundaries. In  early his- 
torical times the term was used in the sense of defense or of any- 
thing that served as a defense or protection as against heat, cold, 
rain or evil but especially against enemies, the Great R7all of China 
being the most awe-inspiring example. Castle walls of the middle 
ages, stockades of pioneer America, thorn fences of African vil- 
lages and barbed wire entanglements of modern wars are examples 
of the continued use of fences as protection from foes. (See 
FORTIFICATIOX .) 

As civilization advanced, fences were constructed to confine 
animals within bounds or keep them out of fields, to exclude un- 
welcome trespassers, and to enhance the beauty of buildings, 
gardens and fields. 

Materials and methods of constructing fencing on farms reflect 
changes in technical development. Before the discovery of manu- 
facturing methods for steel fencing, farmers built from materials 
readily available. Settlers of stony land cleared their fields of 
stone and erected fences by the expedient of piling stones about 



the field boundaries. Where stones were not abundant. timber, 
sod and living or quickset hedges formed fences. iVhen properly 
trimmed, hedges make a permanent fence as attested by the Eng- 
lish privet fence, the Osage orange and the multiflora rose of the 
cnited States. Hawthorn ( y . ~ . )  has been used in England since 
Roman times. 1-arious species of cactus have long been used for 
living fences. especially in southern %Iexico and Latin America 
and in Africa. Mud, adobe. brush and wattled fences have been 
widely employed in sparsely timbered areas ; homesteaders in 
Kansas sometimes made fence posts from native lin~estone. Farm- 
ers with ample timberland chose to construct fences of wood. 

In  the United States in colonial days, five types of common 
wood fences were: split rail laid in a zigzag pattern, sometimes 
called worm; mortised and tenon; stake and bunk; jack pole or 
jack and pitch pole; and picket. In  the mortise and tenon fence, 
rectangular holes were cut through the posts to support the straight 
rails, hewed to fit into the holes. The stake and bunk was con- 
structed by placing rails in a straight line into a ladderlike structure 
of two posts with wooden spacers b e h e e n  them and mounted on 
a bunk or block. Jack pole and pitch pole fences were both built 
on X-shaped post structures. Poles to form the fence ran hori- 
zontally on the common jack pole fence, but were placed diagonally 
with one end resting on the ground in the pitch pole fence. 

Farmers on the plains of Russia and the United States built 
earth fences of sod or turf since this material  as readily available 
and low rainfall allowed them to stand over a period of years. 

Wire for fencing was first used in the 1800s. Barbed wire and 
woven wire were developed between 1860 and 1883 when the first 
woven wire was produced for sale. The industry grew rapidly. 
In 192 3 there were j j 2  styles of woven wire being produced and 
sold in 2.072 sizes of packages in the United States. The national 
bureau of standards of the United States worked to reduce this 
great variety. Five standard styles of barbed wire [yere developed, 
all of them packed in standard 80-rod rolls. Woven wire with 
rectangular mesh and hinged joints serves for most farm field use. 
Eight principal sizes are identified by number such as 939-6-11. 
This means that the wire has 9 horizontal line wires, is 39 in. tall, 
has vertical stay wires 6 in. apart, and the wires are 11-gauge, 
except the top and bottom line wires. All \vire is galvanized for 
corrosion resistance, Hinged joint woven wire is packed with 2 0  

rods in each roll. 
Other forms of steel fencing include lightweight poultry netting 

from 12 to 7 2  in. tall, with I -  or 2-in. mesh; and heavy weight link 
fence as used by industry. 

Post durability is an important factor in determining the life 
of a steel fence. Reinforced concrete, steel and wood are popular 
post materials. Although the heart woods of some species such as 
black locust. catalpa, cedar. cypress, juniper, mulberry and Osage 
orange have fairly good decay resistant properties, scarcity of these 
species created demands for preservative treated posts. Wood 
preservatives are classified as either oils such as coal-tar creosote 
and petroleum solutions of pentachlorophenol, or water-borne 
salts such as copper sulfate and sodium arsenate. These materials 
have been effective in prolonging post life when properly applied 

Traditionally, posts were placed I rod (16i ft.) on centre in 
the farm fence line, but later standards recommend a 14 ft. on 
centre spacing. Special bracing must be constructed at  the corners 
and at  20-rod intervals along straight lines of woven wire. Tests 
conducted at  Io~va State college showed that an effective brace 
system is composed of three well-set posts 8 it: 6 in. on centre. 
Two horizontal compression braces are supported on don~els set 
8 to 1 2  in. be lo^^ the top of these posts. The two braced panels 
are tied with diagonal tension members made of four strands of 
smooth galvanized 9-gauge wire twisted tightly to pre-stress the 
assembly. 

Electric fences are for temporary use where close confinement 
is not essential. Since they are not a physical barrier, but a symbol 
of electrical shock in the mind of livestock, they are seldoln satis- 
factory as a permanent fence. (See RURAL ELECTRIFICATION.) 
When using impulsive electrical charge on fence wire, safety pre- 
cautions such as outlined in the regulations of British Standard 
I 2 2 2, "Battery-operated electric fences." should be followed. In- 

sulators on the wire should resist passage of current to the ground 
when submitted to a 1.000 volt potential. See also ~VIRE. 

R ~ n ~ ~ o c ~ ~ . ~ ~ r - r ~ . - E d \ v a r d  G. Molander, "Farm Fences," U.S. Depart- 
ment of Agriculture Fari~zers' Bulleti~z 18.32 (1054) ; Building F a r m  
Fences, Coordinator's Oflice, Agricultural Engineering Department, Uni- 
versity of Georgia (19.54) ; Henry Gicse, Fnrnz Fenre H a n d b o o k ,  
(1938) ; "Electric Fencing," Ministry of Agriculture and Fisheries Bul- 
letin I 47 (19 53). (4. C. T.) 

FENCING. Modern fencing (Fr., escrime; ItaI., scherma) 
is a world-wide sport derived from the ancient ar t  of offense and 
defense with a sword. I t  is practised with three different n7eapons: 
the foil, CpCe (or dueling sword) and sabre. Each weapon has its 
own history, characteristics and rules; but the objective of all 
modern fencing is to score by touching the opponent's target and 
to avoid being touched. 

In earlier days fencing was also practised ~v i th  wooden weapons. 
such as the quarterstaff, singlestick and cane. Other obsolete 
forms include the Japanese game kendo ,  similar to quarterstafl but 
highly conventionalized as to ceremony and method of scoring; the 
German students' duels (sclzliiger-?ne?zsz~rj designed as a test of 
courage rather than skill; and bayonet fencing, found in certain 
military establishments. 

Modern fencing, from the point of view of the number of com- 
petitors and nations represented, has been a major Olympic sport 
since the games were revived in 1896. I t s  ruling body, the 
FCdi-ration Internationale d'Escrime (F.I.E.) , founded in 1913, 
comprises about 60 countries and conducts annual world champion- 
ships except in Olynlpic years. The Amateur Fencers League of 
America is affiliated with the F.I.E. Fencing is predominantly a 
participant (rather than a spectator) sport than can be enjoyed 
competitively by a varied age group and by both men and women. 

This article deals with the historical background and develop- 
ment of fencing as a sport, fencing weapons and equipment, rules 
and customs of fencing and fencing technique including footwork 
and fundamentals of foil, kpCe and sabre fencing. 

His to r ica l  Background.- In the history of fencing; two great 
o\~erlapping eras may be discerned. The first spans the period 
from ancient times to the 19th century, during which the art of 
swordsmanship was studied primarily for its practical utility (see 
SWORD). The second is the period of fencing as pure sport; in 
terms of the modern game, it dates roughly from the 18th century 
to the present day. 

Although the sword was the chief weapon of battle until the 
introduction of gunpowder, relatively little is known about the 
technique of swordsmanship prior to 1400. The legendary skill of 
the heroes of Greek, Roman, Germanic and medieval epics seems 
to have been based mostly on strength and agility. During the 
golden age of chivalry the two-handed sword used by both knights 
and footmen was intended to crack heavy armour by powerful 
strokes with the edge. When, in the I 5th century, the invention of 
firearms destroyed the effectiveness of heavy armour, the trend 
toward lighter, better-balanced weapons led to greater reliance on 
skill in the handling of the sword. Quick-firing weapons gradually 
rendered the sword obsolete in warfare, but the prevalence of 
dueling and brigandage required continued attention to the art of 
SIT-ordsmanship as a matter of personal safety. Guilds of profes- 
sional fencing masters were organized and at  times enjoyed great 
social prestige. 

For a time fencing masters jealously guarded their knowledge, 
giving lessons behind closed doors, restricting practice to pupil 
and teacher, and forbidding disclosure of their "secret thrusts," 
or coups, ~ h i c h  often cost fortunes to learn. Beginning in the 
16th century, however, the publication of illustrated fencing trea- 
tise opened the x a y  for testing the various theories and methods 
of swordsmanship. I t  seems clear that the secret thrusts of old 
Mere basic actions improved to a high degree of efficiency through 
long practice and concentration, with particular attention to the 
factors of surprise, timing and distance, which are still the keys to 
success in the sport of fencing. 

From a technical viewpoint, the edge of the weapon seems to 
have been used exclusively until about I joo; thereafter preference 
was given to the one-handed rapier, and the faster and deadlier 
point thrust gained ascendancy. The rapier was used chiefly for 
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offensive purposes; the defense was entrusted to the left hand, 
which carried a buckler or cloak and. eventually, a dagger for 
use at  close quarters. Foot~vork at  first was based on the elaborate 
geometic designs of Spanish masters, but was improved by the 
discovery of the effectiveness of the lunge during the second half of 
the 16th century. The next major advance was the use of a single 
weapon for both offense and defense. which led to the modern 
fencing position with the body in profile to offer the 'smallest 
target and to increase the reach of the lunge. With the develop- 
ment of the riposte or counteroflensive after the parry, the funda- 
mental structure of modern swordplay with the thrusting weapon 
was completed, largely by Italian masters, by the beginning of the 
17th century. Further refinements resulted from the introduction 
of the smallsword after 1650, the invention of the French foil about 
the same time. the evolution of the dueling sword with a rigid trian- 
gular blade and the development of a rough mask for practice in 
the 18th century. 

Although the cutting weapon never disappeared, its technical 
development was much slovier. The single-edged broadsword. or 
backsword, remained the "Englishman's traditional weapon" until 
the reign of Elizabeth I ;  it was used for offensive purposes, with a 
buckler for defense. A basket-hilt sabre was used in Germany for 
students' duels. The heavy cavalry sabre. which remained a 
weapon of war until modern times, featured wide circular move- 
ments from the wrist and parries made by countercuts. However, 
by modern standards. the handling of these weapons required only 
rudimentary skill. Technical advances were made chiefly by 
Italian masters in the 19th century, and resulted from the prev- 
alence of sabre duels in Italy and eastern Europe under rules 
similar to those prevailing for combat with the thrusting weapon. 

Even a brief history of fencing must refer to the symbolic im- 
portance of the sword in ceremony and social status over the 
centuries and to the ancient notion that the duel (q .v  ) was an ac- 
ceptable method of settling disputes. Faith in divine judgment on 
the outcome characterizes the individual combats between Paris 
and Menelaus and between Ajax and Hector in the Iliad, the 
Germanic judicial institution of trial by battle and the chivalric 
tradition of the middle ages. Later, the duel was justified as a 
remedy for the deficiencies of the latv in matters of personal 
honour. The duel had great impact upon the development of 
fencing as a sport. not only with respect to the technique of han- 
dling the weapons but also in the traditions of courtesy embodied 
in the punctilious dueling codes. 

Deve lopment  of Fenc ing  a s  a Sport.-Foil Fencing.-The 
pivotal fencing bout (not a duel) in Hamlet indicates that friendly 
tests of skill in swordsmanship were well established by the year 
1600. But fencing did not develop into a distinct game with its 
own rules for a t  least another century. The credit for this achieve- 
ment is usually given to D. Angelo and G. Danet, who wrote 
treatises on fencing in the middle of the 18th century. The equip- 
ment for the new sport included the foil, originally designed as a 
practice weapon for the smallsword, and the metal practice mask 
with a horizontal eye slit. The rules were based on certain con- 
ventions of play originally adopted for safety reasons prior to the 
introduction of the mask. These conventions limited the target to 
the trunk of the body, and provided an orderly alternation of play 
between the contestants by specifying that the attack had the 
"right of way" until it was parried; then the defender's riposte 
had the right of way until it was parried, and so on. Following 
the invention of the wire-mesh mask around the year 1800, the new 
game made rapid strides. The rivalry of the French and Italian 
schools of foil fencing gave rise to the first great international 
tournaments. Emphasizing precision of movement, split-second 
timing. deception and counterdeception, fencing has been likened 
to a game of chess in the variety and intricacy of its actions; and its 
containment within the framework of the phrase d'armes or se- 
quence of play turns the bout into a courteous but spirited argu- 
ment Until the end of the 19th century, all the outstanding 
fencers were foil players An electrical scoring apparatus was 
adopted for international foil competitions in 19j6. 

Sabre Fencing dates from the middle of the 19th century, when 
the Italian masters introduced a light practice weapon and adapted 

the conventions of foil play to 
it. The limited target excluded 
the legs. and the orderly alterna- 
tion of play was required. How- 
ever. scoring could be done with 
both the point and the cutting 
edges. thus adding a new dimen- 
sion to the diversity and complex- 
ity of the actions. Earlv in the 

I! I 20th century, a number ofmasters I I in Hungary notably I .  Santelli 
F I G .  I - F RE N C H  ( L E F T )  A N D  I T A L -  and L. Borsody, revolutionized 
I A N  ( R I G H T )  F O l L  H A N D L E S  the technique of sabre fencing by 

favouring a weapon no heavier 
than the foil and by emphasizing speed, co-ordination and other 
athletic aspects of the game. By the middle of the century, the 
popularity of the cut-and-thrust weapon rivaled, and in many 
countries surpassed. that of the classical foil. 

&pie Fencing began late in the 19th century as a reaction against 
the conventions of foil play and a tendency to score on "form" 
rather than effectiveness. A number of amateurs became in- 
terested in fencing outdoors for a single touch anywhere on the 
body with blunted dueling swords under rules that reproduced the 
prevailing conditions of the duel. The French term for the dueling 
sword, Cpde de terrain, indicates the original purpose of the new 
game exactly, but this realistic fencing soon followed the foil and 
sabre into the realm of pure sport. The special character of &pee 
fencing was preserved through the elimination of conventions, al- 
though the number of touches per bout was increased to three in 
1932 and to five in 1955. The decisive change came with the 
adoption of the electrical scoring apparatus in 1935, which led to 
an open game. with ample room for highly individualistic styles. 
that made CpCe fencing the,most popular form of the sport in 
international competition. EpCe fencing is one of the sports in 
the modern pentathlon, the others being running, swimming, 
riding and shooting. 

Fencing Weapons a n d  Equipment.-Because of the modern 
emphasis on speed. fencing weapons are usually lighter than the 
maximum weight permitted by the rules: joo g. (17.637 oz.) for 
foil and sabre, 770 g. (27.16 OZ.) for CpCe. The maximum over- 
all length of foils and CpCes is 1.100 mm. (43.307 in ) ;  of sabres, 
1.050 mm. (41.338 in.). Blades are made of finely tempered steel, 
with a maximum length of 900 mm. (3 5.433 in.) for foil and CpCe, 
and 880 mm. (34.646 in.) for sabre. 

The foil is the only weapon used by both men and women. Its 
t~vo principal forms are the French and Italian (fig. I ) .  The 
French favour a plain handle about eight inches long, slightly 
curved to fit the palm of the hand along the base of the thumb, 
with a pommel used chiefly for balance. The Italian handle is 
shorter and straight, with a crossbar about two inches from the 
guard; balance is obtained by a strap that binds the weapon to 
the wrist. In both types the weapon is held firmly with thumb 
and forefinger. while the other fingers control the movement of 
the point. Lr7ith the Italian handle, the top joint of the middle 
finger hooks over the crossbar; this and the strap provide a some- 
what stronger grip than the French handle (fig. 2 ) .  The latter, 
however, gives greater freedom of action to the fingers and wrist, 
particularly at close quarters. Other types of handles have been 
designed to combine the best features of the French and Italian 
styles, but have never attained the popularity of the older han- 

F I G .  2 .- F R E N C H  ( A )  A N D  I T A L I A N  ( 6 )  F O l L  G R I P S  



FENCING PLATE 

BY C O U R T E S Y  O F  ( C E N T R E  R O W ,  B O T T O M  R O W )  A M A T E U R  F E N C E R S  L E A G U E  O F  A M E R I C A ,  P H C T O S  B Y  C A R L  Y O N  H O F F M A N  

FENCING, 16TH C E N T U R Y  A N D  M O D E R N  

T o p  le f t :  The long weapons and the geometrical designs of Spanish fencing 
masters of the 1 6 t h  century. A circle was inscribed in a square inter- 
sected by chords, and p u p ~ i s  were instructed by this diagram 

T o p  r i g h t :  Two-handed sword against rapier in a match. The rapier, a 
stralght two-edged sword used chiefly for thrusting, took the place of 
the espadon when the use of armour was discontinued and the heavier 
weapon was no longer required 

Centre le f t :  Beginning of salute a t  start of bout. The weapon is moved 
toward the person saluted and then is brought down sharply 

Centre:  The guard position w i th  the I ta l ian foi l , which is strapped to the 
wr i s t  

Cen t re  r i g h t :  Parry ing w i th  sabre (rear fencer) i n  f i f th  posit ion against 
an opponent's cut  t o  the head 

B o t t o m  le f t :  Epee (dueling sword) fencer stop thrusts his opponent, who 
has started t o  attack, and catches h im just above the wr is t  

B o t t o m  r i g h t :  Women's fo i l  match showing a lunge in attack ( le f t )  being 
parried i n  four th position 
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dles. Under the rules, disarma- 
ments have no effect on the score, 
since touches after disarmament 
are not counted. The foil guard 
is normally circular, with a maxi- 
mum diameter of 1 2 0  mm. (4.724 
in.). The blade is rectangular in 
section. very flexible, tapering to 

F I G .  3 .- S A B R E  G R ~ P  
a blunted tip; however, the elec- 
trical foil button is rounded and burred to insure registration of 
hits that land squarely on or off the target. 

The construction of the CpCe is similar to that of the foil, but 
the Italian style of handle is not widely used. The guard is larger, 
13 j mm. (5.41 j in.) in diameter, and sometimes mounted off- 
centre. The blade is triangular in section and fairly rigid; a spe- 
cial tip with three small prongs is used with nonelectric weapons 
to facilitate judging. In  the electrical weapon, the tip is rounded 
and burred, and is fitted with a spring capable of resisting a pres- 
sure of 750 g. (26.45 j oz.) before the apparatus registers a touch. 

The sabre handle is plain and slightly curved. I t  is grasped so 
that it lies clear of the palm at the fleshy base of the fingers 
(fig. 3).  The blade is V-shaped and narrow; it is rigid on the 
theoretical cutting edges, but quite flexible on the flat plane. The 
guard sweeps around the back of the hand to the pommel. so 
that it protects the knuckles against cuts; in size the guard must 
pass through a gauge 150 mm. ( j .go j  in.) by 140 mm. (j.512 
in.). the flat of the blade being parallel to the 150 mm. sides. 

All fencers wear a strong wire-mesh mask, a white suit made of 
closely \\oven canvass or gabardine, a glove with a cuff that over- 
laps the sleeve of the jacket and flat-soled shoes. Women must 
wear chest protectors. With the electrical CpCe and foil, the 
equipment includes a body cord that hooks up to the central ap- 
paratus; in foil fencing a metallic vest is also required. An elbow 
guard is optional in sabre fencing. 

Rules  a n d  Customs of Fencing.-Since 1914, when the inter- 
national rules were codified. the sole criterion for judging formal 
competitions has been the number of touches scored. Bouts are 
judged by five officials. The president of the jury starts and stops 
the play and awards the touches. Two judges watch each contest 
and announce, by raising a hand, when a hit has landed on or off 
the target. However, nhen the electrical apparatus is used for 
CpCe or foil, there is only one official. In  informal bouts each 
fencer acknowledges the touches he receives. 

In international events, bouts are held indoors on linoleum or 
cork strips about 2 m. (6 ft. 63 in.) wide and 18 m. (59 ft.) 
long. If a fencer retreats more than 4 m. (13 it .  I+  in.) in foil 
and 10 m. (32 i t .  94 in.) in CpCe and sabre, he is penalized one 
touch; if he steps off the side of the strip, he loses I m. (3 ft. 
34 in.) in distance. 

At the beginning of the bout, the contestants face each other 
in the centre of the strip and salute by raising their weapons (guard 
level with the chin) and bringing them smartly down. At the 
command "On Guard," the fencers put on their masks and take a 
guard position. The president then asks "Ready?" and. if neither 
fencer says "No," orders them to "Fence!" The contestants are 
free to fence as they please, each trying to touch his opponent 
and to avoid being touched, until "Halt!" is called. 

In CpCe the entire body is valid target; in foil and sabre the 
target is limited (fig. 4) and hits on the invalid parts of the body 
stop the action. Since Jan. I ,  1960, the target for women (who 
participate in foil fencing only) has been the same as that for men 
and the target has been the same for the electrical and nonelec- 
trical apparatus. If both contestants are hit, but with a suf- 
ficient time difference, only the first touch counts. If the hits 
are simultaneous, a touch is scored against both fencers in CpCe; 
but in foil and sabre the hit that has the conventional right of 
way prevails. After each score, the fencers go back to the centre 
and play is started again as before; if no touch is awarded, play 
is resumed at  the point nhere it was halted. 

Infighting is alloned, but as soon as there is a clinch (corps-&- 
corps), so that the fencers cannot use their weapons freely, the 
bout must be stopped. In  CpCe a fencer is permitted to force 

the clinch without penalty, but in foil and sabre this is considered 
a violation of the conventions of play; the fencer is warned and 
then is penalized one touch for each offense. I n  all weapons 
dangerous play and unnecessary roughness are strictly forbidden. 

Under F.I.E. rules bouts for men in all three weapons are 
fenced for five touches; women's foil bouts are for four touches. 
When one contestant has received the specified number of touches, 
each fencer salutes his opponent and the jury, and then shakes 
hands with and thanks his adversary. 

Major individual competitions are held by the round-robin pool 
system. The entries are grouped into pools of six to  ten contest- 
ants who fence one another, with the top one-third to one-half 
qualifying for the next round. The elimination process is repeated 
until only eight or nine fencers remain for a final round robin. 
Places are determined by the number of victories scored in the final 
round; ties for first are fenced off, but for other places ties are 
resolved in favour of the competitor who has received the fewest 
touches, and if a tie still exists the one who has scored the most 
touches gets the highest ranking. A number of national champion- 
ships are conducted on this basis only up to the point where 16 or 

F I G .  4 .- V A L I D  T A R G E T S  F O R  ( A )  F O I L ;  ( 6 )  E P E E ;  ( D )  S A B R E  F E N C I N G  

Unshaded area indicates target. The target for women's fo i l  I S  the same as t h a t  
for men. The bib, no longer v a l ~ d  target In fol l ,  must not  extend below the collar- 
bone. The lower l i m i t  of the sabre target  is a horizontal l ine passing through the 
angle formed by the thighs and t runk  of the fencer when in the guard posit ion 
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32 contestants remain; then the competition proceeds on the basis 
of direct elimination, each match being fenced for the best two 
out of three bouts. 

The  pool system is also favoured for team events in the world 
and Olympic championships, with a final round of four teams. 
Each team consists of four fencers and two alternates, and each 
match is for 16 bouts. If the match ends a t  8-all, the winner is 
the team that has received the fewer touches. 

Technique.-Body Balance and Footwork.-Although there 
are many excellent books on fencing, the best way to learn the 
sport is to take lessons from a qualified teacher. Successful fencing 
in all weapons demands perfect co-ordination of hand technique 
and footwork, and high achievement normally requires constant 
training with a competent fencing master, even after the com- 
petitor has reached championship calibre. There are differences 
among the exponents of various schools of fencing, but all the 
leading masters agree in their emphasis upon the importance of 
body balance and footwork. 

T o  take the basic guard position the fencer stands with heels 
together and feet a t  right angles so that the front foot points 
a t  the opponent; then he moves the front foot about 14'lengths 
forward, bends both knees distributing the weight evenly on the 
legs, and keeps the trunk erect. The sword arm is usually in one 
of the guard positions; the back arm in foil and CpCe is raised, 
palm up, shoulder high and then is bent a t  the elbow and wrist 
for balance, but in sabre the back hand rests on the hip. From 
this position, the fencer must be able to advance (front foot 
first), retreat (rear foot first), jump forward or backward, lunge 
and recover smoothly. 

I n  the lunge, the body is propelled forward by straightening 
the back leg and advancing the front foot as far as consistent with 
balance and control; usually this means that the knee should be 
directly over the instep at  the end of the lunge. Simultaneously 
the sword arm is fully extended and, in foil and CpCe, the back 
arm is also extended (fig. 5). The recovery from the lunge is to 

HIGH-OUTSID 
4 

HIGH-INSIDE 

LOW-OUTS1 

LOW-OUTS1 
LOW-INSIDE 

F I G .  6.- FOIL L I N E S  O F  ATTACK A S  DETERMINED BY T H E  POSITION OF THE 
D E F E N S I V E  H A N D  

the guard position by flexing the rear leg and bringing the front 
foot back, or by advancing the rear foot to its normal distance 
from the front foot. Occasionally the $&he or running attack is 
used instead of, or as a continuation of, the lunge. This action 
is executed by bringing the back foot forward ahead of the front 
foot as in running. The fEbche increases the reach of the fencer, 
and is particularly useful in CpCe and sabre, but it sacrifices balance 
and control of recovery and must be used judiciously. 

Footwork is the key to the mastery of distance and timing; an 
otherwise perfectly executed attack will fail if the weapon cannot 
reach the target. or if the opponent can see the action coming in 
ample time to parry or retreat. 

Fundamentals of Foil Fencing.-Facing his opponent, a fencer 
can see the "open lines, of attack" according to the position of the 
defensive hand. The four possibilities are high-outside, high- 
inside, low-outside. low-inside (fig. 6). There are two guards 
for each line: 3rd and 6th for high-outside, 1st and 4th for high- 
inside, 2nd and 8th for low-outside and 5th and 7th for low-inside. 
In  the first-named guard for each line, the weapon is held with 
the fingernails down (pronation); most foilsmen, however, hold 
the weapon with the nails up (supination), and the preferred guards 
are 6th and 4th (fig. 7).  When a fencer is in 6th, the elbow 
should be turned in so that it is six to nine inches in front of the 
flank, and the weapon should be held so that it forms a straight 
line from elbow to tip. The tip should be level with and slightly 
to the right of the opponent's mask. 

The simplest attack is a straight thrust into an open line. If 
the blades are in contact (engaged) on a closed line, the attacker 
may pass his point into an open line by a small movement of the 
tip, or he may force an opening by a beat or by exerting pressure 
upon and gliding along the opponent's blade. When the weapon is 
held in supination, the point on reaching the target should cause 
the blade to form an upper arc. 

The defender may avoid the attack by retreating or sidestepping, 
but the parry is preferred because it gains the right to riposte. 
Parries may be straight or circular (counterparries). The straight 
parry is made by a blocking movement or a sharp beat-usually 
executed without displacing the elbow-that meets the opponent's 
blade in the line of the attack. The counterparry consists of a 
small circle with the point that picks up the opponent's blade 
and carries it back to the guard position from which the parry was 
begun. Parries are numbered according to the guard positions 
where they block the opposing blade. The preferred foil parries 
in the high lines are 4th and 6th, and the corresponding counter- 
parries; in the low lines, 7th and 8th. In  the Italian school, the 
7th parry is called the semicircle (mezzocerchio). Occasionally 
2nd and jth are used, but 1st and 3rd are practically obsolete. 

To avoid the parry, the attacker may resort to timing, force or 
guile. He may attack so fast from close distance that the defender 
cannot react quickly enough to parry. He may control the op- 
ponent's blade by a bind or envelopment, catching the weak part 
bf the defensive blade (the third nearest the point) with the &ong 
part of his own (the third nearest the guard) in a semicircular or 
circular motion. He may make a feint and then deceive the de- 
fender's effort to parry; or he may make a false attack, intending 
that it be parried, in order to parry the defender's riposte and score 
on the counterriposte. 

The defender after a successful parry has a similar choice of 
tactics on the riposte. In  addition, if the attack is delayed or 
made in two or more movements, the defender may counterattack 
by a stop thrust, but if both contestants are hit, the stop to be 
valid must land before the final movement of the attack has 
begun. The same principle applies when the attacker makes a re- 
mise or counterattack against a delayed or composite riposte. 

Fundamentals of ~ p e ' e  Fencing.-The basic analysis of the lines 
of attack, guards and parries is the same for CpCe as for foil, since 
both are thrusting weapons only. An impressive number of 
champion CpCeists have based their game on the fundamentals of 
foil fencing, adapted to the larger target. The contestants tend 
to keep farther apart than in foil. and to take an intermediate 
guard position on the outside line, with the arm more or less ex- 
tended and the weapon parallel to the ground (fig. 8) .  Attacks 
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FIRST GUARD OR PARRY FIFTH GUARDOR PARRY 

SECOND GUARD OR PARRY SIXTH GUARD OR PARRY 

THIRD GUARD OR PARRY SEVENTH GUARD OR PARRY 

FOURTH GUARDOR PARRY EIGHTH GUARD OR PARRY 

ADAPTED FROM J .  MARTINEZ C A S T E L L O ' S  "THEORY A N D  PRACTICE O F  FENCING"  

FIG. 7.- FOIL A N D  PPBE GUARDS AND PARRIES, SHOWING THE FRONT A N D  PROFILE VIEW O F  POSITIONS O F  THE H A N D  A N D  W E A P O N  
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and ripostes are frequently aimed a t  the wrist and forearm, and 
occasionally the mask or knee. T o  reach the body i t  is usually 
necessary to  combine an  advance-or jump with the  lunge, or to 
make a fl6che. As far as possible, offensive actions are made in 
opposition, blocking the adversary's blade in order to  prevent the 
s top thrus t ;  and parries must be made with the strong part  of the 
blade, raising or  low-ering the hand to achieve the  same result. 

A number of outstanding CpCe fencers, however, avoid engage- 
ments of the blade and base their game on angled shots under and 
over the opposing arm both on attack and defense, relying on 
shifting distance, and accuracy of point in the s top thrust more 
than on parry and riposte. Tall men with long arms find this style 
particularly effective, especially with the electrical apparatus that 
registers only the first of two touches if i t  is one-twenty-fifth of 
a second ahead. A f e ~ v  strong fencers follow almost the opposite 
tactics. developing their game around the straight-arm guard, with 
the  a rm fully extended so that i t  and the weapon form a straight 
line from shoulder to point. 

With  the CpCe the fencer can attain a fair level of proficiency 
b y  capitalizing upon his individual resources more easily than 
with other weapons, and the less skillful fencer has a better chance 
to  \\in any one bout than with foil or sabre. However, consistent 
victories are open only to the stronger and more complete fencers. 

Funda~nenta ls  of Sabre Fencing.-The availability of the cutting 
edges as well a,s the point for scoring and the inclusion of the 
head in the target give the sabre all of the technical and tactical 
variations of the foil and a special brilliance of its o

w

n. For proper 
control. the sabre must always be firmly grasped by the fingers 
and i ts  direction must be guided precisely by the wrist and fore- 
arm.  The upper arm and shoulder should be as relaxed as pos- 
sible, in order to  achieve lightness and speed. Hard-hitting results 
f rom a lack of proper blade control and is a discourtesy to the 
opponent. 

Hi ts  with the point are made in pronation, so that  the blade 
bending against the target mill form an upper arc. Cuts with the 
f ront  edge ( the  side away from the thumb) to the opponent's out- 
side line-the sword arm, flank and right cheek-are delivered 
horizontally with the hand in pronation by  a forward motion end- 
ing in a light tap  on the target;  the same motion is used in cuts 
t o  the head or the inside of the sword arm except that these are 
made vertically x i t h  the thumb uppermost Cuts to  the left cheek 
and chest are usually made on the way back from a full extension 
of the arm,  by a slicing motion n i t h  the hand in three-quarter 
supination; full supination is used only in horizontal cuts to the 
low inside areas of the target. 

T h e  basic guards and parries in sabre are five in number.  1st is 
for  low-inside, 2nd for  low-outside, 3rd for high-outside, 4th 
for high-inside, and 5th for the head (fig. 9 ) .  By far the com- 
monest guard is 3rd. The elbow is close lo the body, the snord 
hand is level with the right hip, the mrist is cocked so that the 
sabre is almost vertical and turned so that the front edge will 
meet  squarely a horizontal cut to the outside. T h e  principle of 
meeting cuts with the front edge near the guard also applies to 
parries in all positions because of the slenderness of the sabre 
blade. Against cuts, straight blocking parries are  preferred. Cir- 
cular or counterparries are mainly used against point thrusts or 
t o  break up composite attacks. 

T h e  most important parries are grd, 4th and j th ,  because they 
offer the greatest opportunity for scoring on the  riposte. Cuts 
to  the low line will often be met by low 3rd and low 4th  for that 
reason; but 2nd and 1st may be preferable in certain sequences of 
play. Thus ,  if the defender is in znd, he can more easily parry 
a chest cut with 1st than with 4th,  and if he is in 5 th  he can more 

A D A P T E D  F R O M  i M I I R T ' N E Z  C A S T E L L O ' S  ,,THEORY A N D  P R A C T I C E  O F  F E N C I N G  

FIG. 8.-STOP-THRUST TO T H E  WRIST FROM T H E  S T R A I G H T  ARM OR INTER-  
MEDIATE G U A R D  POSITION I N    PEE F E N C I N G  

easily parry a flank cut with 2nd than with 3rd. The  fastest riposte 
from 2nd is a horizontal cut to the upper arm or right cheek; the 
commonest riposte from 1st is a vertical cut to the head executed 
with a clocknise quarter turn of the wrist and forearm. The 
Italian school developed a 6 th  parry to protect the head, with the 
hand close to the left cheek, but the awkward position makes blade 
control and the riposte difficult, and for that reason the parry has 
become obsolete. 

The complex range of possible actions with point and edge mili- 
tates against static defense in sabre and enhances the value of 
the stop cut or thrust. The inclusion of the arm in the target, 
on the other hand, requires constant vigilance against the stop 
and favours the development of second intention attacks that draw 
the defender's stop in order to parry i t  and score on the riposte. 
The influence of the Hungarian school, however, has been in the 
direction of simplification. The  fencers keep far enough apart  
so that it is difficult to reach the opponent by a simple lunge. 
Balance and mobility, timing and an exact sense of distance, de- 
cisive simple attacks on the fldclte, direct or preceded by a sharp 
beat, and lightning ripostes are typical of modern sabre play. 

For a list of Olympic champions, see OLYMPIC GAMES. 

GLOSSARY 

Attack.-A series of movements by which one tries to touch the op- 
ponent. 

Beat.-A sharp tap made on the opponent's blade in order to de- 
flect it. 

Bind.-A pushing movement by which one contacts the opponent's 
blade and brings it from one'line into another. 

Closing in, or corps ci corps.-This occurs when the weapon guards 
or the fencers' bodies come together in such a way as to prevent the 
free use of the weapon by either fencer. Closing in is penalized in the 
conventional weapons (foil and sabre). 

Conzposite attack.-An attack in more than one movement, e.g., 
feint of straight thrust and disengage. 

Composite parry.-A combination of defensive actions employed in 
meeting a composite attack. 

Counter or circular parry.-.A defensive movement executed by mak- 
ing a small circle with the point of the weapon around the opponent's 
blade, thereby deflecting it in the same line off the target. 

Counter-riposte,-A riposte that follows the parry of the opponent's 
riposte. 

Cutover or coupd.-An attack made by passing one's blade over the 
point of the adversary's blade by raising the point with a movement 
of fingers and hand and bending the arm very slightly, then extending 
to touch in the opposite line. 

Disengage.-An attack made by passing the point into an open line 
with a small semicircular movement around the opponent's guard. 

Enve1opnzetzt.-A continuous binding movement executed so that the 
point of the weapon makes at least one complete circle. 

False attack.-An attacking action meant to be parried so that the 
attacker may score on a redoublement, counter-riposte or stop thrust 
against the riposte. 

Feint.-The semblance of an attack made to impel the defender to 
move his guard. 

FlBche, or running attack.-A walking or running forward action. 
Glide.-A sliding thrust along the opponent's blade usually with a . - 

slight pressure. 
Jump.-An advance in which both feet move forward a t  same time. 
~unge.-A forward movement in which the back leg is straightened 

and the front foot advanced as far as consistent with balance. The 
sword arm is usually extended. 

March.-An advance in which the forward foot is moved before 
the rear foot. 

On guard, or en garde.-The position taken before the fencers begin 
combat. 

Parry.-A defensive action with a direct or circular movement of 
the blade. 

Redoub1ement.-A second attack after the first has been parried, but 
not followed immediately by a riposte. 

Remise.-A stop thrust or cut on a riposte or counter-riposte. 
Riposte.-The defender's counterattack following a parry. 
Sinzple parry.-A direct blocking or beating movement of the de- 

fensive blade to deflect the attacking blade off the target. 
Stop thrust.-.A counterattack against the opponent's attack or ri- 

poste, intended to land with a sufficient time advantage over the op- 
ponent's action to score a touch. 

Straight thrust or cut.-A simple attack made without contact of 
the blades or along the opposite blade if the opponent contacts one's 
blade without exerting pressure. 

Time thrust or 'cut.-A counterattack that is both a parry and a 
riposte, by closing the line where the attack is to be completed. 

BIBLIOGRAPHY.-The most complete bibliography of fencing is Carl 
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FIG.  9.- SABRE GUARDS A N D  PARRIES SHOWING THE FRONT A N D  PROFILE VIEWS O F  P O S I T I O N S  O F  T H E  H A N D  A N D  WEAPON.  T H E  GLOVE H A S  BEEN OMITTED 
TO FACILITATE A VIEW O F  T H E  GRIP 
(A )  On guard position of the Hungarian school; (B) first guard or parry; (C) second guard or parry; (D) third guard or parry; (E) fourth guard or parry; (F) Rfth 
guard or parry 
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esgrima espaitoles y portugueses (1891). The standard histories in Eng- the Foil (1952) ; C. L. L. A. de Beaumont and R .  Crosnier (eds.), 
lish are M.  A. Egerton Castle, Schools and Masters o f  Fence From the Fencing Technique in  Pictures (1953') ; F. Bernhard and V. Edwards, 
Middle Ages to  the Eighteenth Century (1883') and Alfred Hutton, Old H o w  to  Fence (1955). 
Pdord Play (1892). See also Alfred Hutton, Cold Steel (1889); L. On German basketsabre and schlager, see Die Deutsche Hiegfecht- 
Barbasetti, L'escrime ci travers des sibcles (1928), trans. in The  Art o f  schule fur  Kork-  und Glockenrapier (1887), pubhshed by the associa- 
the Foil (1932) ; C. E.  Newton-Robinson, T h e  Revival of  the Small- tion of German academic fencing masters; on student duels, see L.  C. 
Pzord  i n  the 19th Century and After (1905). Roux, L'escrime duns les universitds alle+nandes (1885). On similar 

Classics among the older works are W. H., Gent. (Sir William Hope), subjects, see Alfred Hutton, T h e  Cavalry Swordsman (1867) ; T .  A. 
T h e  Scots Fencing-Master, or Complete Snzallswordsnzan (1687) ; D. McCarthy, Quarter-Staff (1883) ; Allanson Winn and Phillips Wolley, 
Angelo, L'dcole des armes (1763) ; G. Danet, L'art des armes (1766-67). Broadsword and Singlestick (1898). 
Books of the modern era not noted in the bibliographies listed above The bi-monthly organ of the Amateur Fencers League of America, 
include G. Radaelli, Istruzione per la scherma dz spada e di sciabola American Fencing, contalns technical articles as well as current reports 
(1885) ; C. PrCvost, La thdorie pratique de l'escrime (1886) ; J .  Jacob of competitions. (M. A. DE C.) 
and Emil Andre, Le jeu de l ' tpte (1887) ; F. Masiello, La scherma 
italiana di  spada e di  sciabola (1887) ; E. Desmedt, La science de F~NELON,  FRANCOIS DE SALIGNAC DE LA 
l'escrime (1888) ; L. Barbasetti, L a  scherma per la sciabola (1898) ; MOTHE (1651-1 715), French writer and archbishop of Cam- 
E. Pini, Scherma di  spada (1904) ; M .  Parise, Trattato teorico-pratico brai, born at  the ,-h2teau of ~ k ~ ~ l ~ ~  in pkrigord on 6, della scherma di spada e sciabola (1907) ; J .  Joseph Renaud, Mdthode 
d'escrime d lJe'pde ( I ~ O ~ )  ; A. Greco, La e la sua disciplina dJarte 1 6 5 1  His father, Pons, de Fknelon, was a country gentle- 
(1912) ; Leon Bertrand, Cut  and Thrust  (1927); J.  Bay, Contribucidn man of ancient lineage, large family and small estate. H e  was 



educated at  home and a t  the neighbouring University of Cahors. 
I n  1666 he came to Paris, under charge of his father's brother, 
Antoine, marquis de FCnelon, and in 1669 he entered the college 
of St. Sulpice. He  contemplated a missionary journey to the 
Levant. but the plan was vetoed, and he remained at  St. Sulpice 
till 1679, when he was made "superior" of a "New Catholic" 
sisterhood in Paris-an institution devoted to the conversion of 
Huguenot ladies. In  the winter of 1685, just after the revocation 
of the Edict of Nantes, FCnelon was put at the head of a mission 
to the Protestants of Saintonge. To FCnelon such employment 
was clearly uncongenial; but if he employed bribery and espionage 
among his proselytes. his general conduct was kindly and states- 
manlike. But neither in his actions nor in his writings is there 
the least trace of that belief in liberty of conscience ascribed to 
him by 18th-century philosophers. 

Meanwhile the marquis de FCnelon had introduced his nephew 
into the devout section of the court, dominated by Mme. de 
Maintenon. He  became a favourite disciple of Bossuet, and at 
the bishop's instance undertook to refute certain metaphysical 
errors of Father Malebranche. In  the philosophical Treatise on 
the Existence of God, which he wrote for the purpose, FCnelon re- 
wrote Descartes in the spirit of St. Augustine. More important 
were his Dialogues on Eloqzle?tce, pleading for greater simplicity 
and naturalness in the pulpit and urging preachers to take the 
scriptural, natural style of Bossuet as their model, rather than 
the coldly analytic eloquence of his great rival. Bourdaloue. His 
Treatise on the Edzlcatiolz of Girls was probably the most influ- 
ential of all FCnelon's books: and guided French ideas on the 
question all through the 18th century. I t  holds a most judicious 
balance bet~veen the pre'cieuses, enthusiasts for the "higher" edu- 
cation of their sex, and the heavy Philistines. who thought that 
the less girls knew the better they were likely to be. FCnelon sums 
up in favour of the cultivated housewife; his first object tms to 
persuade the mothers to take charge of their girls themselves, and 
bring them up to be suitable wives and mothers in their own 
generation. 

The Royal Tutor.-In 1689 FCnelon was gazetted tutor to 
the duke of Burgundy, eldest son of the dauphin and eventual 
heir to the crown. The character of this strange prince has been 
drawn once for all by Saint-Simon. Brilliant, passionate to the 
point of mania, but utterly weak and unstable, he was capable 
of developing into a saint or a monster, but quite incapable of 
becoming an ordinary human being. FCnelon transformed him 
into a devotee, exceedingly affectionate, earnest and religious 
but woefully lacking in tact and common sense. 

FCnelon's tutorship ended with his disgrace in 1697, before the 
pupil was I j .  

The abiding result of his tutorship is a code of carefully gradu- 
ated moral lessons-the Fables, the Dialogues o f  tlze Dead (a 
series of imaginary conversations between departed heroes) and 
finally Te'le'maque, where the adventures of the son of Ulysses in 
search of a father are made into a political novel with a purpose. 
Not,  indeed, that FCnelon meant his book to be the literal paper 
constitution some of his contemporaries thought it. Like other 
Utopias! it is an easygoing compromise between dreams and pos- 
sibilities. Its object was to broaden Burgundy's mind and ever 
keep before his eyes the "great and holy maxim that kings exist 
for the sake of their subjects, not subjects for the sake of kings." 
Here and there FCnelon's work is prophetic of the age of Rousseau 
-in the fervid denunciation of war, the belief in nature and the 
fraternity of nations. He  has a truly 18th-century belief in 
paternal government. Mentor proposes to "change the tastes and 
habits of the whole people, and build up again from the very 
foundations." FCnelon is on firmer ground when he leads a re- 
action against the mercantile system of Colbert, or insists on 
the importance of agriculture. Valuable and farsighted as were 
these ideas, they fitted but ill into the scheme of a romance. 
Seldom was Voltaire wider of the mark than when he called 
Te'ldmaque a Greek poem in French prose. But although no single 
feature of the hook is Greek, there hangs round i t  a moral fra- 
grance only to be called forth by one who had fulfilled the vow of 
his youth and learned to breathe, as purely as on "the double sum- 

mit of Parnassus," the very essence of the antique. 
Mme. Guyon.-Te'le'nzaque was published in 1699. Four years 

before. FCnelon had been appointed archbishop of Cambrai, one 
of the richest benefices in France. Soon afterlvard. however, 
came the great calamity of his life. In the early days of his 
tutorship he had met the Quietist apostle, hlme. Guyon ( q . ~ . ) ,  
and had been struck by her ideas. These he developed along lines 
of his own, where Christian Keoplatonism curiously mingles with 
theories of chivalry and disinterestedness, borrowed from the 
pre'cieuses of his own time. His mystical principles are set out 
at length in his Maxims of the Saints, published in 1697. Here 
he argues that the more love we have for ourselves, the less we 
can spare for our Maker. Perfection lies in getting rid of self- 
hood altogether-in never thinking of ourselves. or even of the 
relation in which God stands to us. The saint does not love Christ 
as his Redeemer, but only as the Redeemer of the human race. 
Bossuet ( q . ~ . )  attacked this position as inconsistent with Chris- 
tianity. FCnelon promptly appealed to Rome. and after two 
years of bitter controversy his book was condemned by Innocent 
XI1  in 1699. One of the results of the quarrel was FCnelon's 
banishment from court, for Louis XIV had ardently taken Bos- 
suet's side. FCnelon was exiled to his diocese, and during the 
last 18 years of his life he was only once allowed to leave it. 

Even Saint-Simon allows that his episcopal duties at Cambrai 
were perfectly performed. His diocese was administered with 
great strictness, and yet on broad and liberal lines. Saint-Simon 
bears the same witness to his government of his palace. There he 
lived with all the piety of a true pastor. yet with all the dignity 
of a great nobleman. With all its luxuries, his house remained a 
true bishop's palace, breathing the strictest discipline and re- 
straint. And of all this chastened dignity the archbishop was 
himself the ever-present, ever-inimitable model-in all that he 
did the perfect churchman. in all the high-bred noble, in all things, 
also, the author of Te'ldmaqzce. 

The blot on this ideal existence mas his persecution of the 
Jansenists (see JAKSENISM). FCnelon's theories of life were dif- 
ferent from theirs. and they had attacked his LTfaxifns of the Sai?zts, 
holding that visionary theories of perfection were ill-fitted for a 
xvorld where even the holiest could scarce be saved. To suppress 
the Jansenists he was even ready to strike up an alliance with 
the Jesuits and force on a reluctant France the doctrine of papal 
infallibility. His time was much better employed in fitting his 
old pupil. Burgundy, for a kingship that never came. Louis XIV 
seldom allowed them to meet, but for years they corresponded, 
this exchange of letters became still more frequent in I 711, when 
the wretched dauphin died and left Burgundy heir apparent 
to the throne. FCnelon now m o t e  a series of memorable criti- 
cisms on the government of Louis XIV. Much more clearly than 
most men, he saw that the Bourbons were tottering to their fall. 

In 1 7 1 2  Burgundy died. and with him died all his tutor's hopes 
of reform. From this moment his health began to fail, though he 
mustered strength enough to write the Lef ter  to the French Acad- 
emy (1714). a series of general reflections on the literary move- 
ment of his time. As in his political theories. the critical element 
is much stronger than the constructive. FCnelon was feeling his 
way away from the rigid standards of Boileau to "a Sublime so 
simple and familiar that all may understand it." But some of his 
methods lvere remarkably erratic; he was anxious, for instance, 
to abolish verse, as unsuited to the genius of the French. I n  
other respects, however, he was far before his age. The 17th cen- 
tury had treated literature as i t  treated politics and religion; each 
of the three was cooped up in a watertight compartment by itself. 
FCnelon was one of the first to break down these partition walls 
and insist on viewing all three as products of a single spirit, seen 
at different angles. 

A few weeks after the Letter was written, FCnelon met with a 
carriage accident. On Jan. 7. 171 j, he died at the age of 63. 
FCnelon has been made by turns into a sentimentalist, a mystical 
saint, an 18th-century plzilosophe, an ultramontane churchman 
and a hysterical hypocrite. And each of these views: except the 
last, contains an element of truth. More than most men, FCnelon 
"wanders between two worlds--one dead, the other powerless 



to be born." He came at  a time when the characteristic ideas 
of the 17th century-the ideas of Louis XIV, of Bossuet and 
Boileau-had lost their savour, and before another creed could 
arise to take their place. Hence, like most of those who break 
away from an established order, he seems by turns a revolutionist 
and a reactionary. Such a man expresses his ideas much better 
by word of mouth than in the cold formality of print; and FCne- 
lon's contemporaries thought far more highly of his conversation 
than his books. Saint-Simon has left a portrait of Fknelon as he 
appeared about the time of his appointment to Cambrai-tall, 
thin, well built, exceedingly pale, with a great nose. eyes from 
which fire and genius poured ,in torrents, a face curious and unlike 
any other, yet so striking and attractive that, once seen, it could 
not be forgotten. There were to be found the most contradictory 
qualities in perfect agreement with each other-gravity and court- 
liness, earnestness and gaiety, the man of learning, the noble and 
the bishop. But all centred in an air of high-bred dignity, of 
graceful, polished seemliness and wit-it cost an effort to turn 
away one's eyes. 

BIBLIOGRAPHY.-The best complete edition of Fenelon was brought 
out by the abbC Gosselin of Saint Sulpice, 10 vol. (1851). Gosselin 
also edited the Histoire de Ftnelon by Cardinal Bausset, 4 vol. (1850). 
Modern authorities are E: de Broglie, Fe'nelon ci Cambrai (188j) ; 
P.  Janet, Fe'nelon (1892) ; L. CrouslC, Bossuet et Fdnelon, 2 vol. 
(1894) ; J. Lemaitre, Fdnelon (1910). In English there are: E. K. 
Sanders, Fe'nelon, His Friends and Enevzies (1901) ; Lord St. Cyres, 
Frnnqois de Fe'nelon (1906) ; see also the Quarterly Review (Jan. 1902) ; 
M. Masson, FPnelon et Madanze Guyon  (1907). 

FENESTELLA, Roman historian and encyclopaedic writer, 
flourished in the reign of Tiberius. If the notice in Jerome be 
correct, he lived from 52 B.C. to A.D. 19 (according to Pliny, N.H., 
xxxiii, 35 B.c.-A.D. 36). Taking Varro for his model. Fenestella 
represented the new style of historical writing which discussed 
curious incidents and customs of political and social life and 
literary history. He was the author of an Annales, probably from 
the earliest times down to his own days. The fragments indicate 
the great variety of subjects discussed: the origin of the appeal to 
the people (provocatio); the use of elephants in the games; the 
wearing of gold rings; the introduction of the olive tree; the ma- 
terial for making the toga; the cultivation of.the soil; details as to  
the lives of Cicero and Terence. The work was much used by 
Pliny the elder, Asconius Pedianus (the commentator on Cicero), 
Nonius, and the philologists. 

Fragments in H. Peter, Historicorum Romanorum fragments 
(1883) ; see also monographs by L. Mercklin (1844) and J .  Poeth 
(1849) ; M. Schanz, Geschichte der rom. Litt. ,  ed 2 (1901) ; Teuffel, 
Hist. o f  R o m a n  Literature, p. 2 jg.  A work published under the name 
of L. Fenestella ( D e  magistratibus et sacerdotiis Romanorum, 15x0) 
is really by A. D. Fiocchi, canon and papal secretary, and was subse- 
quently published as by him (under the latinized form of his name, 
Floccus), ed. by Aegidius Witsius ( I  561). 

FENESTRATION, an architectural term applied to the ar- 
rangement and proportions of windows on the outside walls of a 
building. The structural nature of load bearing masonry walls 
usually limits the size, number, and placement of exterior windows. 
When curtain walls (nonload bearing) are used, the windows 
may be sized and placed in accordance with the needs of the plan. 
or exterior appearance. 

When a building is sheathed completely in glass (e.g., Lever 
house, New York city) the term applies to the size and proportions 
of the panes and supporting members as well as to the propor- 
tional relations between the various panes. 

See also WINDOW. (H. MN.) 

FENG HUANG, one of the four symbolical creatures which 
in Chinese mythology were believed to keep watch and ward over 
the Celestial empire. I t  was begotten by fire, was born in the 
Hill of the Sun's Halo, and its body bears inscribed on it the five 
cardinal virtues. 

I t  has the breast of a goose, the hindquarters of a stag, a 
snake's neck, a fish's tail, a fowl's forehead. a duck's down, the 
marks of a dragon, the back of a tortoise, the face of a swallow, 
the beak of a cock, is about six cubits high and perches only on 
the wu-tung tree. Its appearance heralds an age of universal 
virtue. The name is Chinese for "phoenix." 

FENGTIEN, province of Manchuria: see MANCHURIA. 
FENG ~6-HSIANG (1880-1948), Chinese military leader, 

was born in Chaohsien in the province of Anhwei, and was generally 
known as "the Christian general" from his early adoption of 
Christianity of a Baptist and Evangelical type. His education and 
training were purely military, and he saw active service under 
Chao Erh-feng in Tibet in 1909. In  1912 he was in Sian in the 
20th division under the command of Lu Yung-hsiang. At the 
revolution he had attained the rank of major and u a s  a t  Shan- 
haikwan; from there he was promoted brigade commander in the 
army controlling Chihli and the capital. His acceptance of, and 
consistent adherence to, Republican principles dated from this 
period and formed a salient feature of his subsequent career. 
Under Wu Pei-fu he took part in the defeat of the Anfu group, 
and thereafter reorganized his famous I ~ t h  division. 

General Feng obtained his first independent command early in 
1921 when his division was dispatched into Shensi to restore order 
in that province, and in August, upon the death of the military 
governor, he was given the acting appointment. Both as tuchun 
of Shensi, and in Honan, Feng and his troops earned the highest 
encomiums. The complete suppression of banditry, the dis- 
couragement of poppy cultivation, extensive road construction 
works and an effort to re-establish honesty in public accounts were 
among the measures standing to his credit, while strict discipline 
and an active if somewhat Corybantic display of Christian prac- 
tices in his army were evidence of his zeal for good administration. 

Shortly afterward his division was transferred to Peking, where 
its disciplined efficiency and the strength of purpose of its com- 
mander made their influence felt. In the spring of 1923 Feng 
was appointed commissioner of frontier defense for the northwest, 
but because of the unstable political position in the capital he de- 
ferred taking up his new duties. With his assistance Li was driven 
from office in June by Tsao Kun, who then assumed the presi- 
dency. During the ensuing year he became convinced of Tsao 
Kun's inability to form a stable government and he opposed the 
resumption of the war against Chang Tso-lin. By a coup de main 
he descended upon Peking, causing the defeat and flight of Wu, 
and in co-operation with Chang he installed Tuan Chi-jui as 
"chief executive," thereafter leaving for the northwest. In  Kal- 
gan, Suiyuan and Paotowchen, his administrative gifts again 
found scope. Colonization plans for Mongolia and suppression 
of lawlessness marked his stay. Adhering to the Kuomintang, 
he co-operated with the Nationalist allies in 1927. 

Feng was expelled from the Kuomintang in 1929 but reinstated 
in 1931. After the start of the Chinese-Japanese war he was com- 
mander of the "People's Allied Anti-Japanese army," and was a 
leading governmental and military figure during World War 11. 

At the close of the war, his growing opposition to  the Chiang 
Kai-shek government resulted in his political exile to the United 
States, where he led an opposition movement aimed a t  removing 
Chiang from power. He was again expelled from the Kuomintang 
on Jan. 7, 1948. 

He died in an accidental fire aboard a Russian vessel which left 
Xeiv York for Odessa on July 31, 1948. 

FENIANS or FENIAK BROTHERHOOD, an Irish-American revo- 
lutionary secret society active 1863-70. The name was derived 
from fiann, fkinne, the legendary band of warriors in Ireland led 
by Finn Mac Cumhaill (see FINN MAC CUMHAILL). The society 
was founded in the United States in 1858 by John O'Mahony 
(1816-i7), who had been concerned in William Smith O'Brien's 
rising in Ireland in 1848. James Stephens collaborated with him 
in Ireland. and founded the Irish People, a revolutionary journal, 
in Dublin in 1863. The Irish wing of the society was sometimes 
called the Irish Republican (or Revolutionary) Brotherhood, a 
name which continued to be used after Fenianism proper had vir- 
tually died out. Members bound themselves by an oath of "al- 
legiance to the Irish Republic, now virtually established." The 
organization had ramifications in every part of the world, the 
Fenians being found in Australia, South America, Canada and 
above all the United States, as well as in centres of population in 
Great Britain such as London, Manchester and Glasgow. Fenian- 
ism, honever, never gained much hold on the tenant farmers o r  



FENNEC-FENS 
agricultural labourers in Ireland. The movement was denounced 
by the priests of the Catholic Church. 

The movement became more active after a convention held a t  
Chicago, 111.: under O'Mahony's presidency in Nov. 1863. The 
close of the American Civil War in 186j  brought its greatest op- 
portunity. Irishmen who had borne arms flocked to Ireland, and 
plans were made for a rising. The government, well served as 
usual by informers, now took action. In Sept. 186 j the Irish Peo- 
pZe was suppressed. Several prominent Fenians received prison 
terms; Stephens, however, succeeded in escaping to France. The 
Habeas Corpus act was suspended in 1866, a considerable number 
of persons were arrested and some small disturbances were put 
down by the police. 

In  1867 there were minor risings in Kerry and elsewhere in Ire- 
land and an intended attack on Chester castle was frustrated. On 
Sept. 18, 1867, when two Fenian prisoners were being conveyed 
through Blanchester, the prison van was attacked and a police 
sergeant killed. For this three men named Allen, Larkin and 
O'Brien were hanged on Nov. 23; they are frequently called the 
"Plfanchester martyrs." On Dec. 13, 1867, in an unsuccessful at- 
tempt to rescue Fenian prisoners in Clerken~vell prison, London, 
the prison wall was blown down with gunpowder, causing the death 
of I 2 persons and the maiming of about I 20 others. 

Late in 186j  the brotherhood in the U.S. had split, one wing 
under O'Mahony (and later John Savage) advocating action in 
Ireland, the other under William Randall Roberts (1830-97) desir- 
ing to attack Canada. The Roberts wing attempted the Canadian 
invasion at the end of May 1866. John O'Neill (1834-78) crossed 
the Xirtgara with perhaps 600 men. He defeated a detached col- 
umn of Canadian volunteers at  Ridgeway (June 2) and escaped 
from Canada that night before other troops could close in on him. 
The returning Fenians were arrested by U.S. patrols but soon 
released. 

The Roberts Fenians continued their threats and repeatedly 
obliged the Canadian government to make defensive preparations. 
O'Neill succeeded Roberts in Jan. 1868. In May 1870 an- 
other raid, on the Vermont border, was defeated by Canadian 
forces and O'Neill again was arrested by U.S. authorities. His 
final enterprise, against Manitoba in 1871, uTas frustrated by U.S. 
troops. Canada sought, but did not obtain, compensation from the 
United States for damage done by these expeditions organized on 
U.S. soil. In Ireland in 1870 Michael Davitt (q.v.) was sentenced 
to prison for Fenian activity; before his release in 1878 the name 
Fenian was becoming obsolete. 

BIBLIOGRAPEIY..-John Rutheriord, T h e  Fenian Conspiracy (1877) ; 
John O'Leary, Recollections of Fenians and Fenianism ( 1 8 9 6 )  ; J. 
Denieffe, Personal A-arrative of the  Irish Revolut ionary  Brotherhood 
(1906); Sir James O'Connor, History  o f  Ireland, 1798-1924, z vol. 
(192  j) ; C. P. Stacey, "Fenianism and the Rise of National Feeling in 
Canada at the Time of Confederation," Canadiaiz Historical Review 
(Sept. 1931). (C. P. St-.) 

FENNEC, the name applied to several desert-dwelling species 
of fox, characterized by the great length of the ears and small 
size. The true fennec (Vulpes zerda) inhabits north Africa and 
is pale in colour with a short, black-tipped tail. South of the 
Zambezi the group reappears, being represented by the ass fox 
( V .  cama), a dark-coloured, long-tailed species. The northern 
fennec (V.  famelicus) is intermediate between the fennecs and 
typical foxes. See FOX. 

FENNEL, Foeniculum vulgare, a perennial plant of the family 
Umbelliferae (q.v.), from two to three or (when cultivated) four 
feet in height, having leaves three or four times pinnate, with 
numerous linear or awl-shaped segments, and glaucous compound 
umbels of about I j or 2 0  rays, with no involucres, and small yellow 
flowers, the petals incurved at  the tip. The fruit is laterally com- 
pressed, five ridged, and has a large single resin canal or vitta under 
each furrow. 

The plant appears to be of south European origin, but is natural- 
ized in the eastern U.S. and is met in various parts of Britain and 
temperate Eurasia. The dried fruits of cultivated plants have an 
aromatic taste and odour and are used for the preparation of fennel 
water, valued for its carminative properties. The blanched shoots 
are eaten and the seeds are used for flavouring. 

Giant fennel is Ferula communis, a member of the same family, 
often cultivated, and native to the Mediterranean region, where 
the pith of the stem, which grows from 8 ft. to 1 2  ft. high, is used 
for tinder. Hog's fennel or brim- 
stonewort (~e%cedanum ogici- 
nale) is another member of the 
Umbelliferae. 

FENNER, DUDLEY (c. 
I j 58-1 j87), English puritan di- 
vine, was born in Kent and edu- 
cated at Cambridge university 
but, becoming an adherent of the 
Presbyterian Thomas Cartwight 
( I  53 5-1 603), had to leave with- 
out taking his degree. He fol- 
lowed Cartwright to Antwerp and 
preached to the English congrega- 
tion there. The leniency shown 
by Archbishop Edmund Grindal 
encouraged him to return to Eng- FENNEL ( F O E N I C U L U M  V U L G A R E )  
land, and he became curate of 
Cranbrook in 1583. In the same year, however, he was suspended 
and imprisoned for refusing to sign an acknowledgement of the 
queen's supremacy and of the authority of the Prayer Book and 
articles. 

After his release he became chaplain in the Reformed church 
at Middleburgh, where he died in 1587 

Fenner's works rank among the best expositions of the prin- 
ciples of puritanism; see list in Cooper's Athenae Cantabrigienses 
(Cambridge. 18 58-61), 

FENNY STRATFORD: see BLETCHLEY. 
FENRIR or FENRIS, in Scandinavian mythology a water 

demon in the shape of a huge wolf, was the offspring of Loki and 
the giantess Angurboda. He grew so large that the gods, in fear, 
had him chained up. He broke the first two chains. The third, a 
magic bond made of the sound of a cat's footsteps, a woman's 
beard, the roots of a mountain. a fish's breath and a bird's spittle, 
held him until Ragnarok (Judgment day), when he escaped and 
swallowed Odin but was slain by Vidar, the latter's son. 

FENS, a district in the east of England possessing peculiar 
characteristics and a distinctive history. I t  lies largely south and 
west of the Wash, in Lincolnshire. Huntingdonshire, Cambridge- 
shire and Norfolk. Its extreme length from Lincoln to Cambridge 
is about 73 mi.; its extreme breadth from Peterborough to Bran- 
don is about 36 mi. Across its surface. the Witham, IVelland, 
Nene and Great Ouse rivers flow into the Wash, but the original 
drainage of the area has been largely replaced by artificial chan- 
nels. 

In origin the fenland is essentially a flooded Jurassic clay plain 
which had for its limits the harder rocks around-chalk to the 
north and south, and resistant Jurassic rocks to the west. The 
surface of this Jurassic plain was uneven, and its higher portions 
projected above the general level of the surface to become the 
"islands" of the historical period, Ely, March and so on. The 
whole region emerged from the complicated events of the various 
phases of the Ice Age with its islands capped uith boulder clay 
but with its basin character unchanged. All subsequent time has 
aitnessed the filling up of this basin by the various agents of 
sedimentation. leaving the Wash of the present day as the rem- 
nant of a much larger indentation of the sea. 

The postglacial deposits are of t n o  kinds. To the north, on the 
seaward side around the Wash, are marine silts and clays, while 
south of this belt of silt, an expanse of black peat covers the whole 
area except where the islands protrude above the surface. The 
thickness of the peat now varies from a few inches to ten ft. and 
more, but before the drainage took place the peat was very much 
thicker (see below). I t  was this peat area that the cartographers 
of the 17th century described as regiones inundatue, and in that 
area lay the main effort of draining from the I 7th century onward. 
Except for some outlying peat areas and for the seaward margins, 
the silt zone was not in need of such extensive draining. The main 
emphasis of any history of fenland draining must therefore be 



FENS 
upon the southern peat area. 

EARLY ATTEMPTS AT DRAINING 

The condition of the Fens during Roman times has aroused con- 
siderable speculation from time to time, but aerial photography 
has shown that in Romano-British times (50 B.c.-A.D. 4j0) some 
of the area, especially on the siltlands and on certain islands, was 
occupied by cultivators who tilled the soil in small rectangular or 
irregularly shaped fields upon a system of agriculture which is 
associated with the Celtic fringe of Britain and which was quite 
unlike the open-field system of the Anglo-Saxon invaders. All 
this stands in great contrast with later conditions in the Fenland. 
To explain the transition is one of the major problems that await 
solution. The alternative anslvers are: ( I )  that the Romans, with 
their highly developed political organization and engineering skill, 
practised artificial drainage with conspicuous success and that their 
works fell out of repair after the occupation was over; (2) that 
the deterioration was the result of natural agencies, a silting up of 
watercourses, or a basic land subsidence in post-Roman times. 
Both answers may be correct. In the state of knowledge in the 
mid-19 ~ O S  it is unsafe to be dogmatic because too many associated 
problems await investigation. 

Whatever the cause of the transformation, by Anglo-Saxon 
times the region had become marshy country but thinly settled, 
for a time forming a frontier area between the Anglo-Saxon states 
of East Anglia and Mercia. On the islands in the midst of the 
marsh many religious houses mere founded during the 7th and 8th 
centuries, a t  Crowland. Thorney, Ely and elsewhere, and these 
continued despite the raids of the Danes from the 9th century to 
the I I th. The Domesday survey of 1086 shows that villages were 
limited to the silt area in the north and to the islands; settle- 
ment was impossible on the peat area because there the soil pro- 
vided no stable foundations on which to build. Normal arable 
agriculture seems to have been restricted to the islands and to the 
silt belt. Fishing and the gathering of reeds and rushes were im- 
portant occupations, especially in the peat area. 

The whole of fen life during the middle ages was dominated by 
the necessity of maintaining the banks and channels to prevent 
flooding, and it is clear that a number of practices established 
"time out of memory" had grown up to regulate the management 
of the Fenland streams. From the middle of the 13th century there 
began a series of commissions of sex7ers appointed by the crown 
to enforce repair and'to settle disputes about the maintenance of 
banks. There was no sign of any large-scale project of reclama- 
tion, but there was a continuous piecemeal encroachment upon 
the edges of many fens and this seems to have been very general. 
Contemporary references to occasional enclosures and local "rais- 
i n g ~  from the fen" are many. and they resulted in new meadow 
and pasture and even in arable land. The process of improvement 
seems to have been particularly active on the silt areas, and a com- 
parison of 14th-century statistics with those of the Domesday 
Book brings out the fact that the siltlands of Lincolnshire and 
Norfolk had been improved so much that they were many times 
as wealthy as the uplands around. The peatlands remained a 
poor country, still sparsely populated. 

The economic life of the area was. however, disturbed four times 
by local campaigns: in 1070-71 when Hereward the J$'ake defied 
the Normans; in 1139 and 1142 during the anarchy of Stephen's 
reign; in I 2 I 6 when some barons held out against King John; and 
in 126 j during the reign of Henry 111. On each occasion, a group 
of people seized the Isle of Ely and fortified it. A period of 
amphibious guerrilla warfare followed until the forces of the king 
mere able to gain an entrance across the marsh. But long after 
the last defense of the island was over the tradition of Ely as a 
camp of refuge continued. 

Shortly before the end of the 15th century a hint of changes to 
come was provided by the work of Bishop John Morton, who 
seems to have been the first person to carry out a large design for 
draining. He made a straight cut, about 12 mi, long, from 
Stanground near Peterborough to Guyhirne, in order to convey the 
waters of the Nene in a direct line to Wisbech; it is still known as 
Moreton's Leam. Coming at  the close of the middle ages, it 

pointed the way forward to a new regime. 
During the 16th century, complaints about the maintenance of 

banks and channels continued. The upkeep of any channel in- 
volved many interlocking interests, and the dissolution of the 
monasteries in 1536-39 served only to increase the confusion of 
divided responsibilities. The commissioners of sewers were find- 
ing it increasingly difficult to maintain the "ancient custom" of 
the fen. But, as Samuel Hartlib wrote, "in Queen Elizabeth's 
dayes, Ingenuities. Curiosities, and Good Husbandry, began to take 
place." During the later years of the 16th century various 
schemes and experiments prepared the way. At last, in 1600 came 
"An Act for the recovering of many hundred thousand Acres of 
marshes." Of the many stretches of marsh in the kingdom, that 
of the great Fenland itself provided the most spectacular oppor- 
tunities for draining. 

17TH-CENTURY DRAINING 

The passing of the act in 1600 did not mean, however, that  diffi- 
culties were over. Common pasture rights were a most important 
feature of predrainage economy, and the fenmen, living largely on 
the perquisites of the commons, resented any suggestion of inter- 
ference ~5 i th  their traditional livelihood. There was, moreover, 
much debate about ways and means, and nothing effective was 
done for another generation. At length, some fenmen approached 
Francis, 4th earl of Bedford, the owner of 20,000 ac. near Thorney 
and Whittlesey, ~ i ~ h o  contracted to drain within six years all the 
expanse of peat in the southern Fenland later known as  the Bed- 
ford level. An agreement was drawn up in 1630. I n  the follow- 
ing year, 13 coadventurers (so called because they "adventured" 
their capital) associated themselves with the earl, and in 1634 
they were granted a charter of incorporation. Their hope was to 
turn this expanse of "great waters and a few reeds" into "pleasant 
pastures of cattle and kyne"; and they secured the services of the 
Dutch engineer Cornelius Vermuyden (1590-167 7 ) .  who had been 
at  mork upon the reclamation of the Axholme marshes. Under his 
direction, drains and sluices were made. Chief among these was 
the Old Bedford river extending from Earith to Salter's Lode, 70 ft. 
wide and 21 mi. in length. In  1637 the level was judged to have 
been drained according to the agreement of 1630. 

But complaints and petitions showered upon the privy council, 
and royal feeling turned against the corporation. The inner his- 
tory of this change in royal favour is obscure; a t  any rate, in the 
following year the award was set aside, and the king himself under- 
took to complete the draining; the services of Vermuyden were 
retained. Soon, honever, the fen difficulties mere overshado~ved 
by greater troubles, for the Civil War broke out in England. 

During the Civil War (1642-49) the draining was in abeyance, 
but the project had not been forgotten. After much negotiation, 
an "Act for the draining of the Great Level of the Fens" was passed 
in May 1649; and the j th  earl of Bedford and his associates were 
"declared to be the undertakers of the said work." Despite the 
continued hostility of the fenmen, activity was restarted in the 
Fens. The earlier works were restored; banks were made, sluices 
built and channels scoured. In particular, the S e w  Bedford or 
Hundred Foot river was cut, running parallel to the Old Bedford 
river, about half a mile to the east. Between the two rivers a 
strip of land mas left open, partly to provide a reservoir for sur- 
plus water in time of flood, and partly to enable a heavy flood dis- 
charge to be carried with a small surface gradient, or, as 
Vermuyden put it. "so that the water in time of Extremity may 
goe in a large roome to keepe it from rising too high." This strip, 
called the Hundred Foot Washes, has continued to serve these 
purposes. Various other cuts and sluices were also made, and in 
March 16j2 the level mas formally adjudged to be drained. I t  was 
divided into three portions-north, middle and south. I n  the 
decade that follo~ved the organization for preserving the works of 
the drainers was completed until, in 1663, the General Drainage 
act was passed. 

In the Korthern Fenland there was nothing to compare with this 
great work. I t  is true that various arrangements were made for 
draining individual stretches of fen, but, taken as a whole, the 
northern effort was sporadic in character and small in achievement. 



Generally speaking, the fen commoners of Lincolnshire remained 
in possession of their ancient privileges. 

At first. great success followed upon the work of the drainers in 
the Bedford level. Cultivation was introduced on lands which, as 
far as record went, had never before known a plow. The crops 
grown on the newly reclaimed land were numerous and varied: 
wheat, oats, barley, turnips, beans, peas, coleseed, chicory, mus- 
tard, hemp and woad. As Thomas Fuller said in 1655, "the best 
argument to prove that a thing may be done, is actually to do it." 

But despite many praises, it was soon evident that all was not 
well in the Bedford level. Some of the complaints were only to be 
expected, disputes about the allotment of the reclaimed land and 
about the management of the new drains. These were problems of 
routine administration and could be settled by negotiation and 
compromise. But there were other difficulties of a much more 
fundamental character; they nearly brought the work of the 
drainers to disaster, and they have remained important considera- 
tions ever since. They are of two kinds, connected respectiveiy 
with the lowering of the peat surface and the condition of the 
tidal rivers that flow through the Fens. 

LOWERING OF THE PEAT SURFACE 

Neither I'ermuyden nor any of his associates apparently fore- 
saw, when they planned and executed their schemes, that as soon 
as they began to drain the Fens the surface of the peat would 
become rapidly lower in level. This lowering was attributable in 
part to the shrinkage of the peat and in part to the wasting away of 
the peat surface as a result of bacterial action and cultivation. As a 
result, the surface of the peat soon became lower than the level of 
the rivers into which it drained. This difference in height can be 
seen along many of the fen channels; they are a t  a higher level 
than the land through which they flow. There soon came a time 
when the water of the small drains right in the heart of the peat 
area could no longer flow into the main channels. The amount 
of lowering varies from place to place, but even a very small rate 
of lowering becomes critically important over a period of years. 
The  surface of the undrained peat must have stood at  about 10 or 
12  ft .  or so above Ordnance Datum. By the 1950s the surface of 
much of the drained peat stands at  about Ordnance Datum, or just 
below. I t  must also be remembered that a basic subsidence of land 
relative to the sea hits been postulated, and this may have been 
upward of three feet since the 17th century. 

W i n d m i l l  Drainage.-What had seemed a promising enter- 
prise in 16jz had become a tragedy by 1700. There was but one 
way to save the situation, the substitution of an artificial for the 
natural drainage by gravity. Water was pumped from small dike 
to drain and from drain to river. I t  was this introduction of wind- 
mills for pumping purposes that saved most of the drained fens 
from being reinundated. As the 17th century passed into the 18th 
century, windmill drainage became more and more frequent, and 
the windmills imparted a distinctive character to the landscape. 

But the windmill was far from being a perfect engine. I t  was at 
the mercy of gale and frost and calm. I t  was never very power- 
ful, and it soon ceased to provide a satisfactory solution to the 
problem of clearing water from the drains. For, as the surface 
of the peatlands continued to subside, the windmill became in- 
creasingly ineffective. The paradox was that the more the evils 
of lowering were combated by more effective draining, the more 
rapidly the peat surface continued to sink. Thus it  was that the 
works of one generation became inadequate for the needs of the 
next. Inundations grew frequent. By the end of the 18th century, 
according to Arthur Young, there were many fens "all waste and 
water," where 20 years previously there had been "buildings, 
farmers and cultivation." H e  could only be "shocked at  the sight 
of this desolation," and even went so far as to say that "the total 
ruin of the whole flat district must ensue." Other evidence bears 
out his impression of desolation. Moreover, not only were there 
large stretches of the Bedford level relapsing into "waste and 
water," but there were still some tracts that had never been drained 
a t  all; in the west, in Huntingdonshire, were the large reed- 
bordered lakes of Whittlesey mere and Ramsey mere. Fishing 
and fowling continued to be characteristic Fenland occupations. 

The large copper butterfly, Lycaena dispar, too, was not yet extinct 
in the area, nor was the ague against which the fenmen indulged in 
brandy drinking. 

Outside the Bedford level, in the Northern Fens, the work of 
draining had been taken up again in the 18th century. There, 
effort was more divided than in the Bedford level, for the arrange- 
ment of upland and coast disposed the area into a number of sepa- 
rate tracts. Conditions varied from place to place; several 
districts had been brought into cultivation, but, as in the Southern 
Fens, complaints about inundation were frequent. In many of 
these northern districts, too, stretches of original fen lingered on, 
nursing the old economy based on fishing, fowling, reed cutting 
and the like. In  wintertime, the East fen, the West fen and Wild- 
more fen (lying north of Boston, Lincolnshire) consisted of a mass 
of lakes connected by '(narrow reedy straits"; even in dry summers 
the East fen "deeps" were covered on an average by about two 
feet of water. 

T h e  Steam Engine.-But before the first quarter of the 19th 
century was over a great change for the better had come over the 
whole area. There were still floods bringing with them a reminder 
of former conditions, but improvement was making itself felt dec- 
ade by decade, indeed "almost annually." As one traveller in 1828 
put it, "swampy land, . . . but drained more and made more culti- 
vable every year." The main factor responsible for this transfor- 
mation early in the 19th century was the introduction of the steam 
engine for pumping. At first there was delay and hesitation, and 
not until 1819-20 was the first steam-driven pump set up. Many 
others soon followed, and the Fenland was greatly relieved from 
the threat that had hovered over it  at the end of the 18th century. 
So effective were the new engines that one of the most charac- 
teristic elements of the landscape of the fen for more than IOO 

years was doomed to disappear. Windmills fell into disuse and 
were replaced by pumping stations, though here and there some 
windmills still lingered on into the 20th century. There were other 
changes also, for the great scoop wheels that had been in use since 
the 17th century were replaced after 1850 by the more effective 
centrifugal pumps. I t  was an Appold centrifugal pump that, in 
1851, was used to drain Whittlesey mere, the last remaining large 
stretch of water in the Fenland. From then on, the area benefited 
by the increasing technical improvements of the age. To over- 
come the continued lowering of the peat surface increasingly 
powerful pumping units were frequently installed. 

T h e  Diesel Engine.-After about 1913 diesel engines were 
used to supplement the steam engines, and today the latter have 
been almost entirely superseded. Diesel engines have the great 
advantage that they can be started up quickly at short notice, and 
they are much more suitable for intermittent running than steam 
engines. 

The  Care of Banks.-But the advent of improved pumping fa- 
cilities did not solve all the problems produced by the lowering of 
the peat surface. The miles of banks brought into being in the 
17th century, and increased in later times, need constant care. 
Many of these banks were originally constructed or repaired with 
poor materials and in great haste. The continued lowering of the 
adjoining surface increases the weakness of the banks, and they 
strain unevenly toward the fen to reveal unsuspected weaknesses 
in time of flood. The danger is not only that of overflowing but 
also of seepage. No matter how good the repair of the upper por- 
tion of a bank has been, it  must frequently rest upon foundations 
that are not so good in many places. There is risk, therefore, of 
the upper portion of a bank slipping over the lower portion when 
subject to a great head of water. A number of crjses emphasized 
the danger presented by the banks. In the spring floods of 1937 
and 1939, for example, breaches in one of the smaller banks caused 
flooding near Soham, and in 1937 it was feared that the western 
barrier bank of the two Bedford rivers might give way at  one point, 
thus allowing the great mass of water in the washes to pour over 
the surrounding countryside. The alarms of these and other years 
culminated dramatically in the great floods of March 1947, when 
several banks were breached, and large stretches of cultivated land 
were inundated. The breaches were repaired and the summer was 
spent in rehabilitation aided by government grants. 



FENS 
THE TIDAL RIVERS DRAINAGE ADMINISTRATION 

As a result of the  lowering of the peat surface, two water-level 
systems came into being: one, the low-level system of the internal 
drains of the  Fens .themselves; the other, the high-level system of 
the large rivers that  flow through the Fens from the uplands down 
to the sea. The  problem of disposing of the water of the low-level 
drains was solved by pumping, but that  of protecting the drained 
lands from the high-riding rivers, especially in time of flood, re- 
mained. T h e  real difficulty is tha t  of securing a quick discharge of 
floodwater. 

After t he  early days of the  draining much attention was con- 
centrated on the condition of the outfalls of the fen rivers into the 
Wash. I n  a normal river the current of water is strong enough 
to force its way out to  sea and so keep both channel and estuary 
clear. But the Fenland rivers are far  from normal. The down- 
ward force of the fresh waters in the gently graded streams is 
no match, especially in summer, for the strong tidal flow each day. 
The  incoming tide, moreover, brings large quantities of silt from 
the Wash. With swift flood tides and weak ebb tides deposition 
is inevitable, and the fresh-water discharge is able to maintain a 
channel of only limited capacity. The  result is that  in very wet 
weather, with large quantities of water pouring down from the up- 
lands, high water levels are  inevitable in the great Fenland rivers. 
The  great fen controversies of the 18th and 19th centuries were 
largely outfall controversies concerned with topics such as the 
mechanics of silting. the formation of sandbanks and the disposi- 
tion of sluices. I n  the early part  of the 19th century the Ouse 
reached the sea through a channel of varying width, filled with 
shifting sandbanks; in the Nene, "ships of large burden could no 
longer reach" Wisbech; the  Welland estuary, too. was full of 
shoals; that of the Witham was in no better plight. There was much 
conflict of opinion and interest about all these matters. Nor were the 
controversies ended even in the 19jos. But the increasing technical 
equipment of the 19th and 20th centuries enabled some improvements 
to be made in the outfalls of the Ouse, the Nene, the Welland and the 
Witham. New and straight channels were made to cut off bends in their 
estuaries; tralning walls were built out to sea; and various measures 
were taken to improve the conditions of the channels generally. But 
despite much effort the results in many cases were not as great as were 
hoped for. 

An important feature of the tidal rivers are the sluices necessary to  
prevent the tidal waters from passing up some of the rivers and cuts. 
On the Witham are the Grand sluice and the Black sluice; on the 
Nene, the North level sluice; on the Ouse, the St. Germans sluice and 
Denver sluice. Upon Denver sluice depends the safety of the southern 
part of the Bedford level, and it has become the most famous of the 
Fenland sluices. Immediately below the sluice the waters of the Hun- 
dred Foot river iall directly into the Ouse. Consequently when there 
is a great volume of upland water passing down the Hundred Foot 
river, the level of water on the seaward side of the sluices never falls 
sufficiently low for the sluice gates to be opened long enough to pro- 
vide an adequate runoff for the waters of the South level. These waters 
can only accumulate within the straining banks of their rivers and 
drains. A crisis is therefore always liable to be produced by a com- 
bination of ( I )  heavy land floods, ( 2 )  a high spring tide and (3) adverse 
wind conditions. A new feature in fen investigation was the experi- 
mental model set up at Cambridge in 1935 by the Great Ouse Catch- 
ment board, with the object of providing data for the study of tidal and 
silting conditions both in the Wash and in the river itself. 

But no amount of work in the outfalls can much alter the low tide, 
and particularly the high tide, levels of the sea; nor can it appreciably 
alter the surface gradient of the river water upstream. Yet it is upon 
this surface gradient, as much as anything, that the discharge of a river 
depends. Alterations at the river outfalls, while producing local and 
temporary results, have had insufficient effect in lowering water levels 
higher up the rivers. Moreover, with the lowering of the peat areas, 
the high flood gradients of these rivers have been greatly increased 
because the flood discharge is unable to spread far beyond the normal 
river channels because of the high banks needed to protect the low- 
lying country around. Opinion in the South level has, therefore, 
shiited the emphasis from attempts at  outfall improvements to other 
measures for lowering the surface gradients of the high-level rivers 
during flood. 

Following the severe crisis of 1939, new proposals for lowering the 
flood levels in the Great Ouse were evolved after much discussion. 
Two main groups of works were envisaged, together with their asso- 
ciated sluices: ( I )  a "cutoff channel" along the eastern margin of the 
Fenland to intercept the upper waters of the Lark, Little Ouse and 
Wissey and convey them to a point near Denver; (2) a relief channel 
from Denver, running northward for about 103 mi to enter the estuary 
above King's Lynn, and accompanied by a small flood reservoir near 
Denver. Work on this Flood Prutection scheme was in progress in 1956. 

Looming above all technical questions connected with the lower- 
ing of the peat surface and the condition of the tidal rivers, there was 
the great problem of administration. The outstanding difficulty lay 
in the lack of any single authority along the course of a river and in 
the absence of adequate co-operation among existing authorities. The 
responsibilities of the Bedford Level corporation did not extend 
beyond the maintenance of the major rivers. In order, therefore, to  
meet the new situation produced by the lowering of the peat, groups 
of landowners were forced to supplement the larger drainage scheme 
by local district enterprise. The first drainage district was formed by 
act of parliament at  Haddenham near Ely in 1727, and i t  created a 
principle that was soon followed a t  frequent intervals. The whole of 
the Fens came to consist almost entirely of small districts, each depend- 
ent for its internal drainage upon small cuts leading to a main drain 
which in turn discharged its water by pumping into one of the major 
rivers. Each of the statutory districts had its own authority with full 
control over the internal drainage of its area, with wide powers of 
local taxation and with powers of negotiation with adjacent bodies 
over matters of common concern. 

The necessity for co-operation was repeatedly urged, and many ad- 
vocated the establishment of authorities responsible for the whole 
length of each main river. Bills were introduced into parliament in 
1877, 1878, 1879 and 1881 with the idea of setting up conservancy 
boards, but difficulties of rating were among the main reasons that  
prevented their success. The tangle of authorities, working with anti- 
quated powers and inadequate resources, remained for another 50 
years. At last, in 1927, a royal commission was set up to  examine the 
working of the 361 drainage authorities in England and Wales. The 
remedy it suggested was the same as that advocated in 1877, the estab- 
lishment of conservancy boards, each with exclusive control over a 
main river and "clothed with supervisory powers (in order to  secure 
co-ordination of effort) over the internal drainage authorities." It 
suggested, too, that the ancient formula of benefit should be abolished 
and that the new authorities should be empowered to  levy rates over 
the whole of their respective catchment areas, recognizing a distinction 
between uplands and lowlands. This report formed the basis for the 
Land Drainage act of 1930. Thus there came into existence the catch- 
ment boards of the Great Ouse, the Nene, the Welland and the Witham 
(and Steeping). By another act of 1948, these catchment boards were 
replaced by river boards with somewhat enlarged pourers. 

MODERN FENLAND AGRICULTURE 
The improvements in draining that marked the 19th century were 

paralleled by agricultural changes. Indeed, only a fertile soil could 
have supported the heavy drainage rates that the improvements in- 
volved. One great innovation about 1830 was the introduction of the 
practice of "claying the land;" i.e., digging up clay from below the 
peat and spreading it over the surface. Everywhere there were signs 
of prosperity, and a survey of 1848 could speak of the rich pastures 
and luxuriant crops of the district. Despite this prosperity the Fen- 
land shared in the general ebb that marked English agriculture from 
the '70s onward, and conditions were bad locally. But in many ways 
the Fenland did not suffer as much as the upland around. The intro- 
duction of new crops helped to save the situation. Potatoes proved 
the "mainstay of the fen farmer" according to one report; vegetables 
and fruit, too, were becoming important. The first orchard had been 
planted in the Wishech area as early as the '50s. I n  the '80s and '90s 
many farmers were forced to adopt a fresh form of husbandry, and 
so turned to market gardening and fruit farming. Flowers, too, spread, 
and Lincolnshire bulbs became famous. Thus, from the agricultural 
depression of the 19th century, the 20th century inherited the founda- 
tions of prosperity, and the Fenland became one of the richest arable 
areas in England, supporting the traditional crops such as wheat, but 
characterized by potatoes, flowers, small fruits and market garden 
crops; a newcomer on the southern peats was the sugar beet. But when 
World War I1 broke out there were still some patches of ill-drained 
derelict land. In the national endeavour to increase food production 
their black peat soil was made to yield its richness as elsewhere in the 
Fenland. 

A few isolated stretches of peat fen have survived, and are of special 
interest from a botanical and entomological point of view. Along 
the western edge of the Fens; for example, is Wood Walton fen to  the 
north of Huntingdon. Along the eastern edge are Chippenham fen 
and Wicken fen not far from Newmarket. The latter belongs to  the 
National Trust and has been the scene of much investigation. I t  is 
about a square mile in extent and its waterlogged surface stands several 
feet higher than that of the adjoining peatlands. I t  is not strictly 
"natural," because the water levels are manipulated, the channels are 
kept open, and the fen is periodically cut over. Left to itself, most 
of its surface would become covered with bushes, and the fen species 
of plants and animals would he reduced or exterminated. Carefully 
controlled, Wicken fen gives an idea of what the "vast and deep fen" 
as a whole was like before Vermuyden's day. 
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 enl land (Cambridge, 1940) and T h e  Drainir~g o f  the Fens, 2nd ed. married her after the death of his in 1751. She died a t  (Cambridge, 19j6) ; 17ictoria County  History (London, 1948-j3) ; W. E. G~~~~~~~~~ on Jan. 24. I i60. Doran, "The Ouse Flood Problem," Geog. Jour., vol. xcvii, pp. 217-35 
(London, 1941) ; E. A. G. Johnson, "Flooding in the Fens and Remedial See C. E. Peachum (1913). 
Measures Taken," Maritime and Waterways Paper No. 10, Institute of FENTON, former civil parish. Staffordshire, Eng., which after 
Civil Engineers (London, 1948); L. E. Harris, I.'ernzuyden and the Fens 1922 formed three \yards in Stoke-on-Trent (q.v.). Originally 
(London, 1953) ; A Guide t o  Wicken  Fen, National Trust (London, knolvn as Lane ~ ~ l ~ h ,  it is a purely industrial district. china and 1947). (H. C. DY.) 

FENTON, EDWARD (d. 1603), English navigator. son of are manufactured. 

Henry Fenton and brother of Sir Geoffrey Fenton (q.v.). was FENUGREEK ( Trigonella joenz~m-graecz~m) is a slender, 
born in Nottinghamshire, In he sailed, in command if the pubescent annual of the legume family, native to the Mediter- 
1 t ~ ~ b ~ i ~ l . n  .ivith Martin Frobisherls second expedition for  the dis- fanean region. The plants are erect! loosely branched, 2 0  to 30 
covery of the northwest passage. and in 1578 he was second in lnches tall with trifoliate leaves and yellowish-white flowers. The 

command in Frobisher's third expedition. in the In I q Q 2  
slender pods are 3 to 6 inches long, curved, and distinctly beaked. 

he lvas put in charge of an expedition Tvhich was to sail ro;nd I t  iscultivated in parts of central and southeastern Europe, west- 

the Cape of Good to the Moluccas and China, and to obtain ern Asia, the India subcontinent and North Africa. The seeds are 

any knoxledge of the northwest passage that was possible with- used externally in poultices for boils, abscesses, carbuncles, etc., 
out hindrance to his trade, The voyage was a failure. He spent and internally as an emollient for inflammation of the digestive 

his time quarrelling Tvith his and only reached Brazil. tract. They have long been used as the principal ingredient of 

In I j88 he had command of the Rose,n one of the ships "condition powders" for cattle and horses. Fenugreek seeds are 

of the fleet that Tvas formed to oppose the Armada. He died I 
also used in various ways for human food-mixed with flour for 

years later. bread. eaten raw or boiled, and as a constituent in curry powders. 

See Richard Hakluyt, Voyages, vol. iv. In India the young plants are used as a pot herb and in North 
Africa the crop is utilized for hay. A small acreage is grown in FENTON, ELIJAH (1683-1 730), English poet, was born at  California> largely as a green-manure crop. 

Shelton. near Newcastle-under-Lyme. He  graduated from Jesus (Q. J.1 
college, Cambridge, in I 704, and became a schoolmaster. FENWICK, ETHEL GORDON (18 j7-194;), British nurse 

Fenton was the coadjutor of Alexander Pope in his translation and journalist, was born at  Spynie House, Morayshire: on Jan. 26, 
of the Odyssey. He  was responsible for the 1st; 4th; 19th and 20th 18573 the daughter of David Davidson Manson. In  1881 she was 
books. He produced an edition of John Milton, with a life (172 j ) ,  appointed matron of St. Bartholome\i7's hospital, London. She 
which went through an amazing number of editions; also one of married in 1887 a gynaecologist, Bedford Fenwick, and devoted 
Edmund \$'aller (1  .j z9) .  Other works were two of herself to the work of organizing the nursing profession and raising 
poems (1 jo8 and I.iI;) and &fariamne, a tragedy ( 1 7 ~ ~ ) .  He died its status by state registration. An act of parliament for this pur- 
a t  East  Hampstead. Rerl~shire: in July 1730. His epitaph in the pose was passed in 1919. Mrs. Fenwick became, in 1893, honorary 
parish church was written by Pope. editor of The British Journal o j  Nursing. She was founder of 

See S, Johnson, Lives o f  the English Poets, ed, by G. Birkbeck Hill, the Royal British rc'urses association in 1887, the International 
"01. ii (Oxford, 190;) ; W. W. Lloyd, Elijah Fenton, His Poetry and Council of Nurses in 1899, the National Council of Nurses in 1904 
Friends (Hanley, 1894) ; E. Harlan, Elijah Fenton, 1683-1730 (Phila- and the British College of Nurses Ltd. in 1926, and was president 
delphia, 1937). of the last three associations. She died on March 13, 1947. 

FENTON, SIR GEOFFREY (c. I 539-1608), English FENWICK, SIR JOHN (c. 164 5-169 j ) ,  English conspirator, 
writer and politician, was the son of Henry Fenton of Netting- came of an old Northumberland family. He had a successful 
hamshire and brother of Edward Fenton the navigator. He is military career, 1667-88, and was M.P. for Northumberland, 1677- 
said to have visited Spain and Italy in his youth; possibly he 85. He was a partisan of James 11, and after the Revolution a t  
went to Paris in Sir Thomas Hoby's train in 1j66, for  he was once began to plot against William 111, for which he underwent a 
living there in 1567, when he xrote  Certaine tragicall discourses short imprisonment in 1689. He  publicly insulted Queen Mary in 
written out8 of Frenche and Latin, a free translation of Fran~ois  1691, and it is practically certain that he was implicated in the 
de Belleforest's French rendering of Matte0 Bandello's xovelle, schemes for assassinating William which came to light in 169 j and 
Fenton's other \vorks are as follows: Monophylo (1572), Golden 1696. After the seizure of his fellow conspirators, Robert Char- 
Epistles gathered out of Guevarae's workes as other authors . . . neck and others, he went into hiding, but was arrested in June 1696. 
( I  j; j ) ,  Historie of Guicciardini, translated out of French by G. F. To save himself he offered to reveal all he knew about the Jacobite 
( I  579) and a number of Protestant tracts. Through Lord Burghley conspiracies; but his confession was damaging but not conclusive, 
he obtained, in I 580, the post of secretary to the new lord deputy being confined to charges against leading Whig noblemen. Suffi- 
of Ireland, Lord Grey de \Vilton. He  held the secretaryship until cient evidence of treason was doubtful, but the Whigs secured the 
the end of his life by the favour of Elizabeth, whom he kept in- passage of a bill of attainder. Fenwick was beheaded in London 
formed of the activities of her other servants in Ireland. Under on Jan. 2 8 ,  1697. 
James I he shared the post with Sir Richard Coke. Fenton died in FEODOROVNA, MARIE: see MARIE FEODOROVNA. 
Dublin on Oct. 19, 1608, and was buried in St. Patrick's cathedral. FEOFFMENT, in English law, during the feudal period, the 
H e  had two children, a son, Sir FVilliam Fenton, and a daughter, usual method of granting or conveying a freehold or fee (see 
Catherine. who in 1603 married Richard Boyle, 1st earl of Cork. FIEF; FEE). The essential elements were livery of seisin (delivery 

BIBLIOCRAPHY.-H~~~. SOC. publications, vol. iv, Visitation of Not-  of possession), which consisted in formally giving to the feoffee 
tinghamshire (1871) ; R o y .  Hist.  M S S .  C o m m .  (particularly Hatfield on the land a clod or turf or growing twig as symbol of the trans- collection) ; Calendar of  State Papers, Ireland (very full), domestic, 
Carew papers; Lismore papers, ed, by A, B, Grosart (1886-88) ; Cer- fer  of land> and the feoffer of his intent to 
taine ~ ~ ~ ~ i ~ ~ l l  ~ i ~ ~ ~ ~ ~ ~ ~ ~ ,  ed, by R,  L, ~ > ~ ~ ~ l ~ ~ ,  vol, (1898), I I T ~ ~ ~ ~  deliver possession to the feoffee with a "limitation" of the estate 
Translation Series," vol. xix, xx (introd.). intended to be transferred. This was called livery in deed. Livery 

FENTON, LAVINIA, afterward DUCHESS OF BOLTON in law was made not on but in sight of this land, the feoffer say- 
( I  708-1 760), English actress, the original Polly Peachum of John ing to the feoffee: "I give you that land; enter and take posses- 
Gay's Beggar's Opera, was probably the daughter of a naval lieu- sion." Livery in law, in order to pass the estate, had to be per- 
tenant named Beswick, but she bore the name of her mother's fected by entry by the feoffee during the joint lives of himself and 
husband. Her first appearance was as Monimia in Thomas Ot- the feoffor. I t  was usual to evidence the feoffment by writing in a 
way's Orphans in 1726 at the Haymarket theatre, London. She charter or deed of feoffment; but writing was not essential until 
then joined the company of players a t  the theatre in Lincoln's Inn the Statute of Frauds. By the Real Property act, 1845, all corpo- 
Fields. Miss Fenton made her greatest success in 1728 as Polly real hereditaments were declared to be in grant as well as livery; 
Peachum, and a famous painting by William Hogarth shows her i.e., they could be granted by deed without livery. (See LAWS OF 
in one of the Beggar's Opera scenes. She ran away with Charles REAL PROPERTY AND COKVEYANCING.) 



FER-DE-LANCE- 
FER-DE-LANCE (Trimeresurus atrox), a poisonous Amer- 

ican pit viper. Reaching a length of 7 ft. it resembles a rattle- 
snake (9.v.) in appearance, but without the "rattle" of the latter, 
and is found almost throughout Central and South America. Its 
bite is often fatal. The fer-de-lance feeds on rats and other 
small animals. 

FERDINAND, a name borne at  various times by European 
sovereigns and princes (Span. Fernando or Hernando; Ital. Fer- 
dinando or Ferrante; in 0 . H  G. Herinand, "brave in the host"). 

FERDINAND ( I  577-16 so), elector and archbishop of 
Cologne, son of William V., duke of Bavaria, was born on Oct. 7, 
1577. H e  was educated by the Jesuits at the university of Ingol- 
stadt, and in 1595 became coadjutor archbishop of Cologne. He 
became elector and archbishop in 1612 on the death of his uncle 
Ernest, whom he also succeeded as bishop of Liege, Munster and 
Hildesheim. He supported the league founded by his brother 
Maximilian I., duke of Bavaria, and wished to involve the leaguers 
in a general attack on the Protestants of north Germany. The 
duke refused to accede to his brother's wish; but, in spite of these 
temporary differences, Ferdinand sent troops and money to the 
assistance of the league when the Thirty Years' War broke out in 
1619. In  1647 he joined his brother Maximilian in concluding an 
armistice with France and Sweden at  Ulm. Ferdinand came into 
conflict with the citizens of Likge; and when the peace of UTest- 
phalia freed him from his enemies, he was able to crush the 
citizens and deprive them of many privileges. Ferdinand died a t  
Arnsberg on Sept. 13, 1650, and was buried in the cathedral a t  
Cologne. 

FERDINAND I. ( I  793-187 j )  , emperor of Austria, eldest 
son of Francis I. and of Maria Theresa of Naples, was born a t  
Vienna on April 19, 1793. In  his boyhood he suffered from epilep- 
tic fits, but as his health improved he was not excluded from the 
succession. In  1830 his father caused him to be crowned king of 
Hungary. In  1831 he was married to Anna, daughter of Victor 
Emmanuel I. of Sardinia. The marriage was barren. When Fran- 
cis I .  died on the 2nd of March 183 j,  Ferdinand was recognized 
as his successor, but his incapacity was so notorious that the con- 
duct of affairs was entrusted to a council of state, consisting of 
Prince Metternich (q.v.) with other ministers, and two archdukes, 
Louis and Francis Charles. They composed the Staatsconjerenz, 
the ill-constructed and informal regency which led the Austrian 
dominions to the revolutionary outbreaks of 1846-49. (See AUS- 
TRIA, EMPIRE OF ) The emperor, who was subject to fits of actual 
insanity, and in his lucid intervals was weak and confused in 
mind, was a political nullity. His popular name of Der Gutige 
(the kindly man) expressed as much derision as affection. Ferdi- 
nand had artistic and musical taste. In  the presence of the revolu- 
tionary troubles, which began with agrarian riots in Galicia in 
1846, and then spread over the whole empire, he was helpless. He 
was compelled to escape from the disorders of Vienna to Inns- 
bruck on May 17, 1848. He came back on the invitation of the 
diet on Aug. 12, but soon had to escape once more from the mob 
of students and workmen who were in possession of the city. On 
Dec. 2 he abdicated at  Olmutz in favour of his nephew, Francis 
Joseph. H e  lived under the supervision of doctors and guardians 
at  Prague till his death on June 29, 1875. 

See Krones van Marchland, Grundriss der oesterreichischen Ge- 
schichte (Vienna, 1882), which gives an ample bibl~ography. 

FERDINAND I. ( I  503-1 j64), Roman emperor, was born at  
Alcali de Henares on March 10, I 503, his father being Philip the 
Handsome, son of the emperor RIaximilian I., and his mother 
Joanna, princess of Castile and Aragon. In April I 521 the emperor 
granted to him the archduchies and duchies of upper and lower 
Austria, Carinthia, Styria and Carniola, adding soon afterwards 
the county of Tirol and the hereditary possessions of the Habs- 
burgs in south-western Germany. About the same time Ferdi- 
nand was appointed to govern the duchy of Wurttemberg, which 
had come into the possession of Charles V.; and in May I j 2 1  he 
was married at  Linz to Anna (d. I j47), a daughter of Ladislaus, 
king of Hungary and Bohemia. In  I 52 I also he was made president 
of the council of regency (Reiclzs-regiment), appointed to govern 
Germany during the emperor's absences, and the next five years 

were occupied with imperial business, in which he  acted as his 
brother's representative, and in the government of the Austrian 
lands. 

In  Austria and the neighbouring duchies Ferdinand sought a t  
first to suppress the reformers and their teaching, a policy which 
increased his difficulties in quelling risings in the districts under 
his rule after the Peasant's War broke out in I 524. In August 
I 526 his childless brother-in-law, Louis II. ,  king of Hungary and 
Bohemia, was killed at  the battle of Mohacs, and the archduke a t  
once claimed both kingdoms, both by treaty and by right of his 
wife. He was chosen king of Bohemia in October I j26, and 
crowned a t  Prague in the following February. But  in  Hun- 
gary John Zapolya, supported by the national party and soon 
afterwards by the Turks, offered a sturdy resistance. Although 
Ferdinand was chosen king at  Pressburg in December I 526, and 
after defeating Zapolya a t  Tokay was crowned at  Stuhlweissen- 
burg in November 1527, he was unable to take possession of the 
kingdom. The Bavarian Wittelsbachs, incensed a t  not securing 
the Bohemian throne, were secretly intriguing with his foes; the 
French, after assisting spasmodically, made a formal alliance with 
Turkey in I 53 j ;  and Zapolya was a very useful centre for  the 
enemies of the Habsburgs. A truce made in I j33 was soon broken, 
and the war dragged on until I 538, when by the treaty of Gross- 
wardein, Hungary was divided between the claimants. The  kingly 
title was given to Zapolya, but Ferdinand was to succeed. Mean- 
while, in January 1531, he had been chosen king of the Romans, or 
German king, a t  Cologne. H e  had earned this honour by his loyalty 
to his brother, Charles V., whom he had represented a t  several 
diets. In  religious matters the king was now inclined to steer a 
middle course, and in I 532 he agreed to the religious peace of 
Nuremberg, receiving in return from the Protestants some assist- 
ance for the war against the Turks. I n  1534, however, Philip, 
landgrave of Hesse, and his associates had succeeded in conquer- 
ing Wiirttemberg (q .v  ) on behalf of its exiled duke, Ulrich, and 
neither Charles nor Ferdinand could send much help to  their 
lieutenants. They were consequently obliged to consent to  the 
treaty of Cadan, made in June 1534, by which the German king 
recognized Ulrich as duke of Wiirttemberg though under Austrian 
suzerainty. 

In  Hungary the peace of 1538 was not permanent. When 
Zapolya died in July I 540 a powerful faction refused to admit 
Ferdinand's right of succession, and put forward Zapolya's young 
son John Sigismund as a candidate. The cause of John Sigismund 
was espoused by the Turks and by* Ferdinanti's other enemies. The  
king repeatedly sought to  make peace with the sultan, but his 
envoys were haughtily repulsed. In  1544, however, a short truce 
was made. This was followed by others, and in I j47 one was 
concluded for five years, but only on condition that Ferdinand 
paid tribute for the small part of Hungary which remained in his 
hands. The struggle was renewed in I j j1 and was continued in the 
same desultory fashion until 1562, when a truce was made which 
lasted during the remainder of Ferdinand's lifetime. During the 
war of the league of Schmalkalden in 1546 and I 547 the king had 
taken the field primarily to  protect Bohemia, and af ter  the con- 
clusion of the war he put down a rising in this country with some 
rigour. About 1546 he began to take up a more independent posi- 
tion in imperial politics. Although Charles had crushed the league 
of Schmalkalden he had refused to restore Wurttemberg t o  Ferdi- 
nand; and he gave further offence by seeking to secure the suc- 
cession of his son Philip, afterwards king of Spain, t o  the imperial 
throne. In  15 51 Ferdinand agreed that Philip should be  his own 
successor. Events caused these plans to be dropped, but there was 
a rift between the brothers. During the short war between the 
emperor and Maurice, elector of Saxony, in 15 52 Ferdinand's atti- 
tude was lukewarm. H e  negotiated the treaty of Passau with 
Maurice in I 552, and in 1555 after the conduct of imperial busi- 
ness had virtually been made over to him, and harmony had been. 
restored between the brothers, he was responsible for the religious 
peace of Augsburg. Early in I j j 6  Charles abdicated and on 
March 24. Ferdinand was cromned at  Frankfort. The  emperor's 
short reign was mainly spent in seeking to settle the religious dif- 
ferences of Germany, and-in efforts to prosecute the Turkish war 



FERDINAND 11.-FERDINAND 111. 
more vigorously. Although he held firmly to the Roman Catholic 
Church he sought to obtain tangible concessions to her opponents; 
but he refused to conciliate the Protestants by abrogating the 
clause concerning ecclesiastical reservation in the peace of Augs- 
burg, and all his efforts to bring about reunion were futile, though 
he secured the privilege of communion in both kinds from Pius IV. 
for the laity in Bohemia and in various parts of Germany. In 
November I j62 he obtained the election of his son Maximilian as 
king of the Romans, and died in Vienna on July 2 j, I 564. His 
family had consisted of six sons and nine daughters. 

Ferdinand sought to consolidate his Austrian lands, reformed 
the monetary system in Germany, and reorganized the Aulic coun- 
cil (Kezclzsl tofrat) .  Less masteriul but more popular than his 
brother, whose character overshadows his own, he was just and 
tolerant, a good Catholic and a conscientious ruler. 

See the article on CHARLES V. and its bibliography; also HUKGARY. 
F. B. von Bucholtz, Geschichte der Regierung Ferdinarzds dcs Ersten 
(Vienna, 1831-1838) ; K. Oberleitner, Osterreirizs Finanzen und Kriegs- 
wesen unter Ferdinand I .  (Vienna, 18j9) ; E. Rosenthal. Die Behorden- 
organisation Kaiser Ferdinands, I .  (Vienna, 1887) ; and W. Bauer, Die 
Anfiinge Ferdinands I .  (Vienna, 190 7 ) .  

FERDINAND 11. ( I  578-1 63 7 ) ,  Roman emperor, was the 
eldest son of Charles, archduke of Styria (d. I jgo), and a grand- 
son of the emperor Ferdinand I. Born a t  Gratz on July 9, 1578, 
he was trained by the Jesuits, finishing his education a t  the uni- 
versity of Ingolstadt, and became the pattern prince of the coun- 
ter-reformation. In I io6 he undertook the eovernment of Stvria. <, u , , 
Carinthia and Carniola, and after a visit to Italy began an organ- 
ized attack on Protestantism which under his father's rule had 
made great progress in these archduchies. About 1615 it was 
agreed that Ferdinand, who already had two sons by his marriage 
with his cousin Maria Anna (d. 1616)- daughter of William V., 
duke of Bavaria, should succeed Matthias in the elective king- 
doms of Hungary and Bohemia and should be the next German 
emperor. (See ~IABSBURG : Genealogy.) The elder archdukes 
renounced their rights in the succession; the claims of Philip 111 
and the Spanish Habsburgs were bought off by a promise of 
Alsace; and the emperor consented to his supersession during his 
lifetime in Hungary and Bohemia. I n  161 7 Ferdinand, who was 
just concluding a war with Venice, was chosen king of Bohemia, 
and in 1618 king of Hungary; but his election as German king, 
or king of the Romans, delayed owing to the anxiety of Melchior 
Klesl ( q  v ) to conciliate the Protestant princes, had not been 
accomplished when Matthias died in March 1619. Before this 
event, however, an important movement had begun in Bohemia. 
The Bohemian Protestants suddenly realized that their religious, 
and possibly their civil liberties, were seriously menaced by the 
choice of Ferdinand as king. They declared Ferdinand deposed, 
and elected the elector palatine of the Rhine, Frederick V., in 
his stead; and the struggle between the rivals was the beginning 
of the Thirty Years' War. At the same time Gabriel Bethlen, 
prince of Transylvania, invaded Hungary, while the Austrians 
rose and joined the Bohemians; but having seen his foes retreat 
from Vienna, Ferdinand hurried to Frankfort, where he was 
chosen emperor on Aug. 28, 1619. 

To deal with the elector palatine and his allies the nejv em- 
peror allied himself with Maximilian I., duke of Bavaria, and the 
Catholic League, who drove Frederick from Bohemia in 1620, 
~ i h i l e  Ferdinand's Spanish allies devastated the Palatinate. Peace 
having been made with Gabriel Bethlen in December 1621, the 
emperor could turn his attention to crushing the Protestants. In  
1623 the Protestant clergy were expelled from Bohemia; in 1624 
all worship save that of the Roman Catholic church was forbid- 
den; and in 1627 an order of banishment against all Protestants 
was issued. A new constitution made the kingdom hereditary in 
the house of Habsburg, gave larger powers to the sovereign, and 
aimed at  destroying Bohemian nationality. A fresh rising in 
Austria was put down by the aid of the Bavarians in 1627, and 
Ferdinand could fairly claim that in his hereditary lands at least 
he had rendered Protestantism innocuous. 

The renewal of the Thirty Years' War in 1625 was caused 
mainly by the emperor's vigorous championship of the cause of 
the counter-reformation in northern and north-eastern Germany. 

(See THIRTY YEARS' WAR.) I n  March 1629 Ferdinand and his ad. 
visers felt themselves strong enough to take the important step 
towards which their policy in the Empire had been steadily tend- 
ing. Issuing the famous edict of restitvtion, the emperor ordered 
that all lands which had been secularized since I jj2. the date of 
the peace of Passau, should be restored to the church, and prompt 
measures were taken to enforce this decree. The result mas the 
outbreak of the third period of the war. The comparative failure 
of the imperial arms was due, in the initial stages of the campaign, 
to Ferdinand's weakness in assenting in 1630 to the demand of 
BIaximilian of Bavaria that Wallenstein should be deprived of his 
command; and also to the genius of Gustavus Adolphus; and in its 
later stages to his insistence on the second removal of Wallenstein, 
and to his complicity in  the assassination of the general (see 
WALLENSTEIN, ALBRECHT WENZEL EUSEBIUS VON). The peace 
of Prague, concluded in 1635, marks the definite failure of Ferd- 
inand to crush Protestantism in the Empire, as he had already 
done in Austria and Bohemia. The emperor, however, refused to 
allow the inhabitants of his hereditary dominions to share in the 
benefits of the peace. During these years Ferdinand had also been 
menaced by the secret or open hostility of France. The last im- 
portant act of the emperor was to secure in 1636 the election of 
his son Ferdinand as king of the Romans. A few weeks after- 
wards, on Feb. 15, 1637, the emperor died at  Vienna, leaving, in 
addition to the king of the Romans, a son Leopold William (1614- 
1662), bishop of Passau and Strasbourg. 

BIBLIOGRAPHY.-T~~ chief authorities for Ferdinand's life and reign 
are F. C. Khevenhiiller, Annales Ferdinandei (Regensburg, 1640-1646) ; 
F. van Hurter, Geschichte Kaiser Fcrdinandr I I .  (Schaffhausen, 185- 
1855) ; Korrespondenz Kaisfr  Ferdinnnds I I .  nzit P. Becanus und 
P. W .  Lamormaini, edited by B. Dudik (Vienna, 1848 fol.) ; Raffaele de 
Cesare, La fine di un regno (1908-09). See also bibliography under 
THIRTY YEARS' WAR. 

FERDINAND 111. (1608-r657), Roman emperor, was the 
elder son of the emperor Ferdinand II . ,  and was born at  Gratz 
on July 13, 1608. Educated by the Jesuits, he was crowned king 
of Hungary in December 1625, and king of Bohemia two years 
later, and soon began to take part in imperial business. Wallen- 
stein, however, refused to allow him to hold a command in the 
imperial army. The young king was appointed the successor of 
the famous general when he was deposed in 1634; and as com- 
mander-in-chief of the imperial troops, he was nominally re- 
sponsible for the capture of Regensburg and Donauworth, and 
the defeat of the Swedes at  Xordlingen. Having been elected king 
of the Romans, or German king, at Regensburg in Dec. 1636, 
Ferdinand became emperor on his father's death in the following 
February, and showed himself anxious to put an end to the Thirty 
Years' War. But he was reluctant to grant religious liberty to 
the Protestants, and anxious to act in unison with Spain. In 1640 
he had refused to entertain the idea of a general amnesty sug- 
gested by the diet a t  Regensburg; but in 1648 he assented to 
the treaty of Westphalia (q.v.). Owing to Ferdinand's insistence 
the Protestants in his hereditary dominions did not obtain reli- 
gious liberty at this settlement. After 1648 the emperor was en- 
gaged in carrying out the terms of the treaty and ridding Germany 
of the foreign soldiery. In  1656 he sent an army into Italy to 
assist Spain in her struggle with France, and he had just con- 
cluded an alliance with Poland to check the aggressions of Charles 
X. of Sweden when he died on April 2 ,  16 57. Ferdinand was a 
scholarly and cultured man, an excellent linguist and a composer 
of music. His first wife was Maria Anna (d. 1646), daughter of 
Philip 111. of Spain, by whom he had three sons: Ferdinand, who 
was chosen king of the Romans in 16j3, and who died in the 
follolving year; Leopold, who succeeded his father on the im- 
perial throne; and Charles Joseph (d. 1664), bishop of Passau and 
Breslau, and grand-master of the Teutonic order. The emperor's 
second wife was his cousin Maria (d. 1649), daughter of the 
archduke Leopold; and his third wife was Eleanora of Mantua 
(d. 1686). His musical works, together with those of the em- 
perors Leopold I .  and Joseph I., have been published by G. Adler 
(Vienna, 1892-1893). 

See M. Koch, Geschichte des deutschen Reiches unter der Regierung 
Ferdinands I I I .  (Vienna, a vols., 1865-66). 



FERDINAND I.-FERDIhTAND 11. 
FERDINAND I. (1373-1416), king of Aragon, called "of 

Antequera," was the son of John I .  of Castile by his wife Eleanor, 
daughter of the third marriage of Peter IV. of Aragon. As 
infante of Castile Ferdinand had played an honourable part. 
When his brother Henry 111. died at  Toledo, in 1406, the corfes 
tvas sitting, and the nobles offered to make him king in preference 
to  his nephew John. Ferdinand declined. As co-regent of the 
kingdom with Catherine, widow of Henry 111. and daughter of 
John of Gaunt by his marriage mith Constance, daughter of 
Peter the Cruel, Ferdinand proved a good ruler. As king of 
Aragon his short reign of two years left him little time to make his 
mark. Having been bred in Castile, where the royal authority 
was, at least in theory, absolute, he showed himself impatient 
under the checks imposed on him by the fz~eros, the chartered 
rights of Aragon and Catalonia. His most signal act as king 
was to aid in closing the Great Schism in the Church by agreeing 
to the deposition of the antipope Benedict XIV., an Aragonese. 
He died at  Ygualada in Catalonia on April 2, 1416. 

FERDINAND, MAXIMILIAN KARL LEOPOLD 
MARIA (1861-1948), king of Bulgaria, fifth and youngest son 
of Prince Augustus of Saxe-Coburg and Gotha, nas  born on Feb. 
26, 1861. In 1879 he travelled mith his brother Augustus to 
Brazil, and the results of their botanical observations were pub- 
lished at  Vienna, 1883-88. under the title of Itinera Principum 
S. Cobz~rgi. Ferd~nand was a lieutenant in an Austrian hussar 
regiment when he was elected prince of Bulgaria, on July 7, 1887, 
in succession to Prince Alexander, who had abdicated in 1886. 
He assumed the government on Aug. 14, 1887, but Russia for a 
long time refused to acknowledge the election, and he was ac- 
cordingly exposed to frequent military consp~racies connived at  
by the Russian government. The firmness and bigour with uhich 
he met all attempts at  revolution were at  length rewarded, and his 
election was confirmed in RIarch 1896 by the Porte and the Great 
Povers. On April zo, 1893, he marr~ed Marie Louise (1870- 
99), eldest daughter of Duke Robert of Parma. The prince 
adhered to the Roman Catholic faith in which he had been brought 
up, but his son and heir, the young Prince Boris, \yas received 
into the Orthodox Greek Church on Feb. 14, 1896, 15-ith the Tsar, 
Nicholas 11, as godfather. T h ~ s  event marked a real rapproche- 
ment with Russia. In  1908 Ferdinand married Eleanor (1860- 
1g17), a princess of the house of Reuss. Later in the year, in con- 
nection w ~ t h  the Austrian annexation of Bosnia-Herzegovina and 
the crisis ~ i t h  Turkey, he proclaimed the independence of Bulgaria 
and took the title of king or tsar. (See BULGARIA and EUROPE: 
History.)  

King Ferdinand in 1911 was the instigator of the Balkan 
league between Bulgaria, Serbia, Greece and Montenegro, which 
was formed in 1912 and enabled these four states to declare war 
against Turkey that same year. This pact provided for the future 
division of the Balkan peninsula, reserving to the arbitration of 
the emperor of Russia the solution of any doubtful claims. The 
war started in Oct. 1912, before the conclusion of the Treaty of 
Ouchy, which put an end to the Italo-Turkish f a r  (Oct. IS). 
Under the command of King Ferdinand, the Bulgarian army dealt' 
the most rapid and decisive blows to the enemy; victorious on 
the battlefields of Kirk Kilisse and Lule Burgas, and having con- 
quered most of Macedonia and Thrace, it start-ed on the open 
road to Constantinople. Europe grew alarmed; the Great Powers 
brought about the armistice of Dec. 3, 1912, and the London 
conference, which started on Dec. 13. 

These discussions, however, ceased abruptly, and military 
operations were resumed on Feb. 3, 1913. The Bulgdrian armies 
attacked at  Gallipoli and Chatalja, and after a gallant siege en- 
tered Adrianople on RIarch 26, 1913. However, the Treaty of 
London which followed did not sanction these victories, and its 
decisions instead of inaugurating peace, provoked a war between 
the Balkan States, which began on June 30, 1913, by a simulta- 
neous attack of the Serbs and Bulgdrians. The former allies be- 
came bitter rivals, Rumania and Turkey joining Montenegro, 
Greece and Serbia against Bulgaria, who, finding herself closed 
in by four enemies a t  once, was forced after a few weeks of 
brave but useless resistance, to submit unconditionally to the 

victors' terms. The Treaty of Bucharest, signed on Aug. 10, 
1913, annihilated in one stroke the brilliant results obtained 
through the heroism of the Bulgarian armies in I ~ I  2-3. I t  de- 
prived Bulgaria of all her conquests including the town of Silistra 
and part of the Dobruja and gave to the Serbians and Greeks 
the province of Macedonia for which Bulgaria had made all the 
sacrifices of the first Balkan War. This treaty was the principal 
cause of Bulgaria's participation in the World War on the side 
of Germany. I t  explains the resentment of King Ferdinand and 
his government against the other Balkan States. Had the Allied 
Powers in 1914 guaranteed the revision of the Treaty of Bucha- 
rest, Bulgaria would have co-operated with them; but as  they 
failed to do so, Germany was able, by illusory promises, to  induce 
Bulgaria, who felt she had been unjustly treated, t o  fight for the 
German cause. These German manoeuvres did not succeed a t  
once, for King Ferdinand began by proclaiming the neutrality of 
Bulgaria in Nov. 1914. 

During May 191 j the Bulgarian Government sounded the four 
Great Powers, with regard to the fulfilment of Bulgaria's legiti- 
mate claims in Macedonia. As no concrete answer was returned, 
King Ferdinand turned to Germany, where his application was 
received with great cordiality. Berlin made lavish promises a t  
once. German envoys hurried to  Bulgaria, .with a view t o  per- 
suading the King and the Government to conclude a military 
alliance with Germany. The desire for revenge against Serbia, 
Greece and Rumania inspired Ferdinand to bind Bulgaria to  the 
Central Powers. On Sept. 21, 1915 he gave the order for general 
mobilisation, though his Government advised armed neutrality. 
I n  view of this equivocal situation Russia sent an ultimatum t o  
Bulgaria on Oct. 4, 191 j, which was succeeded by formal declara- 
tions of war against Bulgaria on the part of Serbia, France, Great 
Britain and Italy, Bulgaria was definitely in the German camp; 
under General Gekoff, commander-in-chief, her armies were vic- 
torious on most of the battlefields of Macedonia, Thrace and 
Rumania, in I g I j ,  1916 and 1917, against the Serbs, and against 
the Rumanians. The Kaiser, the king of Saxony and the king of 
Wiirttemberg all paid official visits to King Ferdinand a t  Sofia. 
However, in Sept. 1918, the Bulgarian army, discouraged b y  in- 
numerable hardships, was defeated a t  Dobropole, Macedonia, by 
the Allied troops. This was the sign for a general retreat. An 
armistice was signed at  Salonika on Sept. 30 which ended the war 
between Bulgaria and the Allies. After this catastrophe King 
Ferdinand abdicated in favour of his son B o r ~ s  on Oct. 4. 1918, 
and left Sofia the same evening for Coburg, Germany. H e  died 
there on Sept. 10, 1948. (A. ST.) 

FERDINAND I. (1423-1494), also called Don Ferrante, 
king of Naples, the natural son of Alphonso V. of Aragon and I. 
of Sicily and Naples, was born in 1423. H e  succeeded his father 
on the throne of Naples in  1458, but Pope Calixtus 111. declared 
the line of Aragon extinct and the kingdom a fief of the church. 
The new pope, Pius II . ,  recognized Ferdinand, but John of Anjou 
decided to try t o  regain the throne conquered by  his ancestors, and 
invaded Xaples. Ferdinand was severely defeated by the Angevins 
and the rebels a t  Sarno in July 1460, but with the help of Ales- 
sandro Sforza and of the Albanian chief, Skanderbeg, he re- 
established (1464) his authority in the kingdom. I n  1480 the 
Turks captured and sacked Otranto, but in the following year it 
was retaken by  Ferdinand's son Alphonso, duke of Calabria. An 
attempt a t  revolt on the phrt of the nobles in 1485 was crushed; 
many of the nobles, notwithstanding Ferdinand's promise of a 
general amnesty, were afterwards treacherously murdered a t  his 
express command. H e  died ia Jan. 1494. 

AUTHORITIES.-C~~~C~ Aragonese, ed., F. Trinchera (Naples, 1866- 
74) ; P. Giannone, Istoriu Czzzle del Reglto d i  Napoli  (1847) ; J .  
Alvini, De gestzs regum 1Veapol. ab Aragonia (Naples, 1588) ; S. de 
Sismondi, Hzstoire des re'publzques italzennes, vols. v. and vi. (Brussels, 
1838) ; P. V~llari, ~ a c h i a v e t l i ,  pp. 60-64 (Eng. transl., 1892) ; for the 
revolt of the nobles in 148j see Camillo Porzio, La Congizcra dei 
Baroni (first published Rome, I 56; ; many subsequent editions), 
~ r ~ t t e n  in the Roqal~st interest. 

FERDINAND 11. (1469-1496)) king of Naples, was the 
grandson of the preceding, and son of Alphonso 11. Alphonso 
abdicated in his son's favour in 1495, on the approach of Charles 
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VIII .  of France. Ferdinand was unable to defend the city, where 
there was a strong party hostile to the dynasty. H e  fled to 
Ischia; but when the French king left Naples with most of his 
army, in consequence of the formation of an Italian league 
against him, he returned and defeated the French garrisons; and 
the Neapolitans, irritated by the conduct of the French occupa- 
tion, received him back with enthusiasm. With the aid of the great 
Spanish general, Gonzalo de Cordova, he drove out the invaders. 
H e  died on Sept. 7, 1496. 

For authorities see under FERDIXAYD I .  of Naples; for the exploits 
of Gonzalo de Cordova see H. P. del Pulgar, Crdnica del gran capitano 
dolz Gonzalo de Cordoba (new ed., Madrid, 1834). 

FERDINAND IV. (111. of Sicily, and I .  of the Two Sicilies) 
( I  751-1825), king of Naples, third son of Don Carlos of Bourbon 
(afterwards CharJes 111. of Spain), king of Naples and Sicily, 
was born in Naples on Jan. 12, 1751. When his father ascended 
the  Spanish throne in 1759, Ferdinand, in accordance with the 
treaties forbidding the union of the two crowns, succeeded 
him as king of n'aples, under a regency presided over by the 
Tuscan Bernardo Tanucci, who neglected the young king's 
education, and left him to indulge in  his liking for  low life. 
Ferdinand's minority ended in 1767, and his first act was the 
expulsion of the Jesuits. I n  1768 he married Maria Carolina, 
daughter of the empress Maria Theresa. The queen secured the 
dismissal of Tanucci, and with the help of Sir John Acton (q.v.), 
who eventually became prime minister, sought independence of 
the Spanish connection and a rapproclzement with England and 
Austria. From the day of the execution of her sister Marie 
Antoinette, the queen lived in terror of revolution and Naples 
joined the coalition against France in 1793. For the history of 
Ferdinand's intervention in the revolutionary war, the establish- 
ment of the Parthenopean republic a t  Naples, and the savage 
reaction after the recapture of Naples by the army of brigands 
and gaol-birds under Cardinal Ruffo, see NAPLES. KINGDON 01.". 

Ferdinand had to flee to Sicily in 1806, where he reigned under 
British protection while Joseph Bonaparte ruled in  Naples. Lord 
Bentinck, the British resident in Sicily, procured the queen's 
exile to  Austria, and Ferdinand allowed his son Francis (after- 
wards Francis I. of the Two Sicilies) to  act as regent in Sicily. 

H e  returned to Naples after the fall of n'apoleon, and pro- 
claimed the kingdom of the Two Sicilies. H e  was now completely 
subservient to Italy. Ruthless repression of all Liberal opinion 
favoured the spread of the secret society of the Carbonari (9.v.). 
After the revolt of Gen. Pepe (1820) Ferdinand granted a paper 
constitution, thus securing the help of his ~ e a ~ o l i t $ n  subjects 
in  quelling an insurrection in Sicily. The  success of the military 
revolution in Naples alarmed the Powers of the Holy Alliance. 
Ferdinand was invited to the congress of Laibach ( q . ~ . )  to ex- 
plain the situation. His cynical repudiation a t  Laibach of the 
constitution he had granted made conciliation in Naples hopeless. 
An Austrian army occupied Kaples, and Pepe was defeated. The 
parliament was now dismissed, and Ferdinand inaugurated an era 
of savage persecution, supported by spies and informers, against 
the Liberals and Carbonari, the Austrian commandant in vain 
protesting against the savagery which his presence alone rendered 
possible. 

Ferdinand died on Jan. 4, 1825. Few sovereigns have left be- 
hind so odious a memory. His whole career is one long record 
of perjury, vengeance and meanness, unredeemed by a single 
gererous act, and his wife was a worthy helpmeet and actively 
co-operated in his tyranny. 

BIBLIOGRAPHY.-The standard authority on Ferdinand's reign is 
Pietro Coletta's Storia del Reame di Napoli (2nd ed., Florence, 1848), 
which, though not free from party passion, is reliable and accurate; 
L. Conforti, Napoli nel 1799 (Naples, 1886) ; G. Pepe, Memorie 
(1847)~ a most valuable book; C. Auriol, La France, I'Angleterre, et 
Naples (1906) ; for the Sicilian period and the British occupation, 
G. Bianco, La Sicilia durante l'occupazione Inglese (Palermo, ~goz) ,  
which contains many new documents of importance; Freiherr A, von 
Helfert has attempted the impossible task of whitewashing Queen 
Carolina in his Konigin Karolina von  Neapel und Sicilien (Vienna, 
1878) and Maria Karolina von Oesterreich (Vienna, 1884) ; he has also 
written a useful life of Fabrizio Ruffo (Italian ed., Florence, 188j) i fqr 
the Sicilian revolution of 1820 see G. Bianco's La Rivoluzione i n  Szczlza 

del 1820 (Florence, 1905) and M. Amari's Carteggio (Turin, 1896). 
Lettere di Ferdinundo I V .  (1914). 

FERDINAND I. (1345-1383), king of Portugal, sometimes 
referred to as el Gentil (the Gentleman), son of Pedro I .  of 
Portugal, was born on Oct. 31, 1345, a t  Coimbra and succeeded 
his father in 1367. On the death of Pedro of Castile in 1369, 
Ferdinand, as great-grandson of Sancho IV. by the female line, 
became one of the claimants for the throne of Castile (see SPAIB : 
Hzstory), thus involving himself in disastrous wars between 1370 
and 1382, when peace was made at  Badajoz, it being stipulated 
that Beatrix, the heiress of Ferdinand, should marry King John of 
Castile, and thus secure the ultimate union of the crowns. Ferdi- 
nand left no male issue when he died at  Lisbon on Oct. 22, 1383, 
and the direct Burgundian line, which had been in possession of 
the throne since Count Henry (about I I I z) ,  became extinct. 

FERDINAND I. (1865-1927), KING OF RUMANIA, was born 
Aug. 24, 1865 a t  Sigmaringen, Prussia, the second son of Prince 
Leopold of Hohenzollern-Sigmaringen. As Charles I. had no 
son it was decided that the succession should be continued in the 
family of Prince Leopold, and Prince Ferdinand, Charles's nephew, 
became Crown Prince of Rumania and heir presumptive to the 
Rumanian throne in March, 1889. Prince Ferdinand took a great 
interest in military questions and organized the Rumanian Army 
on modern lines. H e  was commander-in-chief of the Rumanian 
armies during the Bulgarian campaign of 1913. On Jan. 10, 1893 
he married Princess Marie, eldest daughter of the duke of Edin- 
burgh, duke of Saxe-Coburg-Gotha. Six children were born of the 
marriage. 

When Ferdinand ascended the throne on Oct. 11, 1914, he 
realized that an armed intervention in the cause of Rumania's 
national unity was unavoidable. A Hohenzollern by birth, he 
in due course declared war on his native country. As a con- 
sequence he was disowned by the Hohenzollern family. When 
Bucharest was occupied by General Mackensen, King Ferdinand 
and the Royal family withdrew with the Government and the 
army into Moldavia. There he endured with the rest of the 
population a most appalling period of anxiety, sickness and want. 
The Bolshevist revolution and the collapse of the Russian armies 
came as a crowning misery. But the Rumanian Army, headed by 
King Ferdinand, repulsed the German attack a t  hlirrisesti, tilus 
saving the rest of the country from invasion. I n  1918 the prov- 
inces of Bessarabia, Bucowina, Transylvania and the Banat had 
become united with Rumania, and on Oct. 15, 1922 King Ferdi- 
nand was crowned, a t  Alba Julia, king of all Rumanians. 

Two most important reforms, the agrarian reform and the 
inauguration of universal suffrage, were enacted under Ferdi- 
nand's reign. The expropriation of large estates and their con- 
version into small holdings did much to guarantee the peaceful 
development of an agricultural country such as Rumania King 
Ferdinand was the first landlord to hand over his estates to his 
peasant-soldiers. I t  was also due to his initiative that the 
thorny Jewish question was solved by the grant of full civil and 
military rights to the Rumanian-born Jews. In Dec. 192 j Ferdi- 
nand's eldest son, Charles, renounced his claims to the throne, and 
Charles's son, Michael, became heir apparent. Ferdinand died on 
July 20, 1927 (see also RUMANIA). 

FERDINAND I. (d. 106j) ,  El Magno or "the Great," king 
of Castile, son of Sancho 111. of Navarre, was put in possession of 
Castile in 1028, on the murder of the last count, as the heir of his 
mother Elvira, daughter of a previous count of Castile. He 
married Sancha, sister and heiress of Bermudo, king of Leon, 
and on the latter's death in battle a t  Tamaron (1038) took pos- 
session of Leon by right of his wife. He was recognized in 
Spain as emperor in 1056. The use of the title was resented by 
the emperor Henry I\.'. and by Pope Victor II. ,  as implying a 
claim to the headship of Christendom, and as a usurpation on the 
Holy Roman empire. I t  did not, however, mean more than that 
Spain was independent of the empire, and that the sovereign of 
Leon was the chief of the princes of the peninsula. Although 
Ferdinand had grown in power by a fratricidal strife with Ber- 
mudo of Leon, and though in 1054 he defeated and killed his 
brother Garcia of Navarre at  Atapuerca, he was counted a 
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pious king. on account of his victories over the Mohammedans, 
with ~ahich he began the period of the great reconquest. Ferdlnand 
dled on June 24, 106j. in Leon,-having laid aside his crown 
and royal mantle, dressed in the frock of a monk and lying 
on a h e r ,  covered with ashes, which was placed before the altar 
of the church of Saint Isidore He left three sons, San~ho,  Al- 
phonso and Garcia, who di>ided the kingdom until the niurder 
of Sancho and the imprisonment of Garcia, when Alphonso reigned 
over the uhole as Alphonso VI.  

FERDINAND II., king of Leon only (d. 1188), was the 
sccond son of hlphonso VII. and of Berenguela, of the house of 
the counts of Barcelona. On the division of the kinadoms which 
had obeyed his father (11 j7), he received Leon, which he ruled 
for 30 years. During the minority of his nephew Alphonso VIII. 
of Castile he endeavoured to impose himself on the kingdom as 
regent On the west he was in more or less constant strife with 
Portugal, vhich was in process of becoming an independent 
kingdom. He extended his dominions southward in Estremadura 
at the expense of the hloors. 

FERDINAND 111. (1199-12j2), El Santo, or "the Saint," 
king of Castile, son of Alphonso IX.  of Leon, and of Berengaria, 
daughter of Alphonso VIII.  of Castile, ranks among the greatest of 
the Spanish kings. The marriage of his parents, who were second 
cousins, was dissolved as unlawful by the pope, but the legitimacy 
of the children was recognized Till 1217 he lived with his father 
in Leon. In that year the young king of Castile, Henry, was 
killed by accident. Berengaria renounced the crown in her son's 
favour. Alphonso of Leon considered himself tricked, and the 
young king had to begin his reign by a war against his father and 
a faction of the Castilian nobles. His own abllity and the remark- 
able capacity of his mother proved too much for the king of Leon 
and his Castilian allies. Ferdinand married Beatrice, daughter 
of the emperor Philip (of Hohenstaufen), and folloned her advice 
both in prosecuting the war against the hloors and in the steps 
which she took to secure his peaceful succession to Leon on the 
death of his father in 1231. After the union of Castile and Leon 
by law in that year he began the series of campaigns which ended 
by reducing the hlohammed,ln dominions in Spain to Granada. 
Cordova fell in 1236, and Seville in 1248. The king of Granada 
did homage to Ferdinand, and undertook to attend the cortes 
when sun~moned. The king was a severe persecutor of the Albi- 
genses, and hls for~nal c;inonization by Pope Clement X in 1671 
\+as due as much to his orthodoxy as to his crusading. H e  
revived the unilersity first founded by his grandfather Xlphonso 
VIII., and placed it at Salamanca. By his second marriage with 
Joan (d. I Z T ~ ) ,  daughter of Simon, of Dammartin, count of 
Ponthieu, by right of his wife Marie, Ferdinand was the father 
of Eleanor, the uife of Ednard I. of England. 

FERDINAND IT., EL Entplnsado or "the Summoned," king 
of Castile (d. I ~ I Z ) ,  son of Sancho I\'., El  Bravo, and his wife 
Maria de Alolina, succeeded to the throne when a boy of six. His 
minority was a time of anarchy. He owed his escape from the 
violence of con~petitors and nobles, partly to the tact and courage 
of his mother, and partly to the citixns of Avila, who gave him 
refuge within their walls. H e  died suddenly in his tent at Jaen 
when preparing for a raid into the YIoorish territory of Granada, 
on Sept 7 .  1312. His only son succeeded him as Alphonso XI. 

FERDINAND V. of Castile and Leon, and 11. of Aragon 
("the Catholic") (1452-1 j16), was the son of John 11. of Aragon 
by his second marriage with Joanna Henriquez, of the family of 
the hereditary grand admirals of Castile, and was born at Sos in 
Aragon on March 10, 14j2. His marriage in 1469 to his cousin 
Isabella of Castile (heiress of Henry IV. of Castile) was dic- 
tated by the desire to  unite his o-n claims to the crown with hers. 
\$-hen the king died in 1474 he made an attempt to procure his 
own proclamation as king without recognition of the rights of his 
wife. Isabella asserted her claims firmly, and at all times insisted 
on a voice in the government of Castile. But though Ferdlnand 
had sought a selfish political advantage at his wife's expense, he 
was well aware of her ability and high character, and their views 
in government were identical. The king cared for nothing but 
dominion and political power, and he played a great part in 

Europe. His share in establishing the royal authority in all parts 
of Spain, in expelling the l loors  from Granada, in the conquest 
of Savarre, in forw'lrding the voyages of Columbus, and in con- 
tending with France for the suprelnacy in Italy, is dealt ~ + i t h  
elsewhere (see S P ~ I U :  History) .  His character explains the most 
ungracious acts of his life, such a. his breach of his promises to 
Columbus, his distrust of Ximenez and of the Gredt Captain 
He feared that Ximenez and the Great Captain would become too 
independent, and watched them in the interest of the royal 
authority. H e  is said to  have boasted that he had deceived 
Louis XII .  of France twelve times; it is, in any case, certain that 
wnen Ferdinand made a treaty, or came to an understanding with 
any one, the contract was generally found to contain implied 
meanings favourable to himself which the other contracting 
party had not expected. The norst of his character was promi- 
nently shown after the death of Isahella in 1504. H e  claimed 
the regency of Castile in the name of his insane daughter Joanna, 
without regard to the claims of her husband Philip of Hrtbsburg. 
The hostility of the Castilian nobles baMed him for  a time, but 
on Philip's death (I j06) he reasserted his authority. Hi; second 
marriage with Gernlaine of Foix in I joj had apparently keen 
contracted in the hope that by securing an heir male he mlght 
punish his Hahsburg son-in-law. Aragon did not recognize the 
right of women to reign, and would h a ~ e  been detached together 
with Catalonia, Valencia and the Italian states if he had had a 
son. On this occasion Ferdinand alloued passion to obscure his 
political sense, and lead him into acts mhich tended to undo his 
~ o r k  of nationdl unifi~ation. As king of Aragon he abstained from 
inroads on the liberties of his subjects which might have pro- 
voked rebellion. A few acts of illegal violence are recorded of 
him-as when he caused a notorious demagogue of Saragossa to 
be executed without form of trial. His arrangement of the con- 
\ention of Guadalupe, which ended the fierce Agrarian conflicts 
of Catalonia, was wise and profitable to the country, though it  
was probably dictated by a wish to weaken the landowners by 
taking away their feudal rights. Ferdinand died a t  bladrigalejo 
in Estremaclura on Feb 23, I ~ I G .  

The lives of the kings of this name before Ferdinand V. are con- 
tamed in the chronicles, and in the Anales de Aragon of Zuritd, and 
the History of Spazn by Manana. Both deal a t  length with the llfe 
of Ferdlnand V. 

See W H .  Prescott, Ifistory o f  the Reign o f  Fcrdinalzd and Isabella 
(1X87) ; J. H. Marlejol, L'Bspagne soas Ferdznand et Isabelle (Paris, 
1892). 

FERDINAND VI., king of Spain (I 713-1 759), second son 
of Philip V., founder of the Bourbon dynasty, by  his first mar- 
riage ~v i th  Maria Luisa of S a ~ o y ,  was born a t  Madrid on Sept. 
23, 1713, and succeeded his father in I 746. His father's second 
wife, Elizabeth Farnese, looked upon her stepson as an obstacle 
to the fortunes of her own children. The hypochondria of his 
father left Elizabeth mistress of the palace. Ferdinand was mar- 
ried in 1729 to  hlaria hlagdalena Barbara, daughter of John V. 
of Portugal. For the events of his reign see SPAIX: History ,  and 
ENSENADA CE\OS DC SOPIODELILLA The death of his n i fe  Bar- 
bara broke his heart. Betneen the date of her death in I; 58 and 
his onn  on Aug. 10. 1759, he fell into a state of melancholy 
bordering on madness. 

See William Coxe, Memoirs of the Kings of Spain of the House of 
Bourbon, vol iv. (1815) ; Count of Fernan Suiiez, Vida de Carlos III .  
ed. Morel Fdtio and Don A. Paz y Meha (1898). 

FERDINAND VII., king of Spain (1784-1833), eldest son 
of Charles IV., king of Spain, and of his wife Maria Luisa of 
Parma, was born at  the palace of San Ildefonso near Balsain in the 
Somosierra hills, on Oct. 14, I 784 On Rlarch 17, 1808 he suc- 
ceeded to the throne by the forced abdication of his father, but 
was shortly afterwards taken prisoner by Napoleon. H e  was re- 
leased in 1814 (see SPAIK: H i ~ t o r y )  and returned to find that 
while Spain was fighting for independence in his name a new 
world had been born of foreign invasion and domestic revolution. 
H e  came back to assert the ancient doctrine that  the sovereign 
authority resided in his person only, and repudiated the imprac- 
ticable constitution made by the cortes in 1814 without his con- 
sent. He proved himself, however, incapable of governing or of 
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choosing reliable advisers, and was influenced by the lowest 
intriguers. The autocratic powers of the Grand Alliance, though 
forced to support him as the representative of legitimacy in Spain. 
watched hls proceedings with disgust and alarm. When the in- 
evitable revolt came in 1820 he grovelled to the insurgents as 
he had done to hls parents and was imprisoned by them until 1823 
On the invasion by France in that year the revolutionary party 
carried Ferdinand to Cadiz, and he continued to  make promises 
of amendment till he was free. Then, in violation of his oath 
to grant an amnesty, he revenged himself for three years of 
coercion by killing on a scale which revolted his "rescuers" and 
against which the duke of Angoulgme, powerless to interfere. 
protested by refusing the Spanish decorations offered him for his 
services. During his declining years Ferdinand's energy abated 
After his fourth marriage in 1829 with Maria Christina of Kaples 
b y  whom he had two daughters, he was persuaded by his wife to 
confirm Charles IV.'s revocation of the Salic Law of Philip V., 
which gave a preference to all the males of the family In Spain 
IVhen Ferdinand died at Madrid on Sept. 29, 1833, his daughter 
Isabella 11. was proclaimed queen, and her mother acted as 
regent. 

Ring Ferdinand VII.  kept a diary during the troubled years 
1820-23, which has been published by the count de Casa Valencia 

See D E. de K. Val5 Hzrtoria de la vida y reinado de Ferdinand 
1111. 3 vols. (1842)  Mifiano, Hzstoire de la Re'volution d'Espagne, 
1820-23 ( 2  VO~S., 1824) ; P. Zancada, El Sentido Social de la  reirolu- 
cidn de 1820. Revzsla contemporinea (190;) . 

FERDINAND 11. (1810-18jg), nicknamed King Bomba, 
king of the Two Sicilies, son of Francis I., was born at  Palermo 
on Jan. 1 2 ,  1810. In  1832 he married Cristina, daughter of Victor 
Emmanuel I., king of Sardinia, and shortly after her death in 
1836 he took for a second wife Maria Theresa, daughter of the 
archduke Charles of Austria. After his Austrian alliance the bonds 
of despotism were more closely tightened; there were various abor- 
tive attempts a t  insurrection; in 1837 there was a rising in Sicily 
in consequence of the outbreak of cholera, and in 1843 the Young 
I ta ly  Society organized a series of isolated outbreaks. The expe- 
dition of the Bandiera brothers (9.3 ) in 1844, was followed by 
cruel sentences on the rebels. I n  Jan. 1848 a rising in Sicily was 
the signal for revolutions all over Italy and Europe; it was 
followed by a rr.ovement in Naples, and the king granted a consti- 
tution h i~h i~h  he swore to observe. Serious disturbances broke 
out in the streets of Saples on l l a y  I j ;  the king withdrew his 
promise and dissolved the national parliament on hlarch 13, 1849. 
H e  retired to Gaeta to confer with various deposed despots. and 
the Austrian victory at Novara (March 1849) strengthened his 
determination to return to a reactionary policy. Sicily was sub- 
jugated by General Filangieri, and the chief cities were bom- 
barded. an expedient nhlch won for Ferdinand the epithet of 
"King Bomba." In 1851 the political prisoners of Naples were 
calculated by blr. Gladstone in his letters to  Lord Aberdeen 
(18 51) to number I j,ooo (probably the real figure was nearer 
4o,ooo), and the scandalous reign of terror, and the abominable 
treatment of the prisoners led France and England to make 
diplomatic representations to the king, but without success. An 
at tempt  was made by a soldier to assassinate Ferdinand in 1856. 
H e  died on May 2 2 ,  18j9, just after the declaration of war by 
France and Piedmont against Austria, which was to  result in the 
collapse of his kingdom and his dynasty. H e  was bigoted, cruel, 
mean, t rea~herous,  though not without a certain bonhomie. 

BIBLI~GRAPHY.-S~~ Correspondence respecting the  Af fairs  of Naples 
and Sicily, 1848-1849, presented to  bo th  Houses o f  Purlianzent b y  
C o m m a n d  of  Her Majesty ,  hlay 4 ,  1849; T w o  Letters to  the Earl oj 
.Ibrrdeen, by the Right Hon. W. E. Gladstone, 1st ed., 1 8 j 1  (an edi- 
tion published in 1852 and the subsequent editions contain an Exami- 
nat ion o f  the Oficial Reply o f  the 1Veapolitan Governnzetzt) ; N .  Nisco, 
Ferdinando I I .  il suo regno (Naples, 1884) ; H. Remsen Whitehouse, 
T h e  Collapse o f  the Gingdom o f  Naples (1899)  ; R. d e  Cesare, La 
Caduta  d' zcn Regno, vol. i. (Citti di Castello, c goo), which contains a 
meat deal of fresh information, but is badly arranged and not almays 
reliable. See also M. Schipa, I1 regno di Napoli a1 tempo di Carlo di 
Rorbone ( r q o q ) .  

FERDINAND 111. ( I  769-1824), grand duke of Tuscany, 
and archduke of Austria, second son of the emperor Leopold II., 

was born on May 6, 1769. On his father becoming emperor in 
1790, he succeeded him as grand duke of Tuscany. Ferdinand 
was one of the first sovereigns to enter into diplomatic relations 
with the French republic (1793); and although, a few months 
later, he was compelled by England and Russia to join the 
coalition against France, he concluded peace with that power in 
179j, and by observing a strict neutrality saved his dominions 
from invasion by the French, except for a temporary occupation 
of Livorno, till I 799, when he was compelled to vacate his throne, 
and a provisional Republican government was established at 
Florence. Shortly afterwards the French arms suffered severe 
reverses in Italy, and Ferdinand was restored t o  his territories; 
but in 1801, by the peace of LunCville, Tuscany was converted 
into the kingdom of Etruria, and he retired to Vienna. H e  ob- 
tained in 1802 the electorship of Salzburg, which he exchanged 
by the peace of Pressburg in 1805 for that of \Vurzburg. I n  1806 
he was admitted as grand duke of Wurzburg to the confederation 
of the Rhine. He  was restored to the throne of Tuscany after 
the abdication of Napoleon in 1814, but had again to vacate his 
capital for a short time in 181 j, when Murat proclaimed war 
against Austria. After Waterloo he remained in undisturbed 
possession of his grand duchy. The restoration in Tuscany was not 
accompanied by the reactionary excesses which characterized it 
elsewhere, and a large part of the French legislation was retained. 
His prime minister was Count V. Fossombroni (9.3.). The mild 
rule of Ferdinand, his solicitude for the welfare of his subjects, 
his enlightened patronage of art and science, his encouragement 
of commerce, and his toleration render him an honourable ex- 
ception to the generality of Italian princes of his time. He  died 
in June 1824, and was succeeded by his son Leopold 11. (9.v.). 

BIBLIOGRAPHY.-A. von Reumont, Geschichte Toscanas (Gotha, 
1877) ; and "Federico Manfredini e la politica Toscana nei primi anni 
di Ferdinando 111." (in the A ~ c h i v o  Storico Italiano, 1877) ; Emmer, 
Erzherzog Ferdinand III. ,  Grossherzog v o n  Toskana (Salzburg, 1871,) ; 
C. Tivaroni, L'Italia durante il dominio francese, ii. 1-44 (Tunn, 
1889),  and L'ltalia durante il dominio austriaco, ii. 1-18 (Turin, 
1893). 

FERDINAND, duke of Brunswick (1721-1 j 9 2 ) ,  Prussian 
general field marshal, was the fourth son of Ferdinand Albert, 
duke of Brunswick, and was born at  Wolfenbiittel on Jan. 12. 
1721. I n  his twentieth year he was made chief of a newly-raised 
Brunswick regiment in the Pruscian service. He  was present in 
the battles of llollwitz and Chotusitz. I n  succession to Margrave 
Wilhelm of Brandenburg, killed at Prague (1j44), Ferdinand 
received the command of Frederick the Great's Leibgarde bat- 
talion, and distinguished himself a t  Sohr ( I  74 5). During the ten 
years' peace he was in the closcst touch with the military work 
of Frederick the Great, who sought to make the guards battalion 
a model of the whole Prussian army. Ferdinand became one of 
the king's most intimate friends. In  the first campaign of the Seven 
Years' War Ferdinand commanded one of the Prussian columns 
which converged upon Dresden, and in the operations which led 
up to the surrender of the Saxon army at  Pirna (1756), and at 
the battle of Lobositz. he led the right wing of the Prussian infan- 
try. In  1757 he distinguished himself at Prague, and he served 
also in the campaign of Rossbach. Shortly after this he was 
appointed to command the allied forces which were being organ- 
ized for the war in western Germany. He  found this army 
dejected by a reverse and a capitulation, yet within a week of 
his taking up the command he assumed the offensive, and thus 
began the career of victory which made his European reputation 
as a soldier. His conduct-of the five campaigns which followed 
(see SEVEN YEARS' \ V ~ R )  was naturally influenced by the teach- 
ings of Frederick, whose pupil the duke had been for so many 
years. Ferdinand, indeed, approximated more closely to  Frederick 
in his method of making war than any other general of the time. 
Yet his task was in many respects far more difficult than that 
of the king. Frederick was the absolute master of his own homo- 
geneous army, Ferdinand merely the commander of a group of 
contingents, and answerable to several princes for the troops 
placed under his control. I n  1758 he fought and won the battle 
of Crefeld, several marches beyond the Rhine, but so advanced 
a position he could not well maintain, and he fell back to the 
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Lippe. H e  resumed a bold orfensive in 1759, only to be repulsed FERGHANA (FERGAXA), ( I )  A range of mountains in Asiatic 
at Bergen (near Frankfort-on-Main). On Aug. I of this year Russia, branching off about lat. 41' N. and long. 75" E. from the 
Ferdinand won the brilliant victory of blinden (9.3.). Velling- Tien-Shan range, rising to altitudes of 13,000 ft. or more. 
hausen, Wilhelmsthal, Warburg and other victories followed, and (2) The name given to the rich and fertile valley lying south 
Frederick, hard pressed in the eastern theatre of war, owed much of this range and north of the Alai mountains, and opening out 
of his success in an almost hopeless task to the continued pres- toward the southwest. The climate is dry and warm. with an 
sure exerted by Ferdinand in the west. He was promoted field average temperature of 68" F. in March, rising rapidly to 95' 
marshal in November 1758. through June, July and August. Snow and frost occur in Decem- 

Ferdinand exerted himself t o  compensate those who had suffered ber and January, when the temperature may fall to -4' F. S o  
by the Seven Years' War, devoting to this purpose most of the rain falls during the five months following April. and the valley 
small income he received from his various offices and the rewards owes its fertility to irrigation from the rivers Naryn and Kara- 
given to him by the allied princes. The estrangement of Frederick darya, which unite near Namangan to form the Syr-darya or 
and Ferdinand in 1766 led to the duke's retirement from Prussian Jaxartes river. On the right bank of the Syr-darya, from Naman- 
service, but there was no open breach between the old friends, gan to Khojent, are vast expanses of barren shifting river sand, 
and Ferdinand visited the king in 1772, 1777, 1779 and 1782. a menace to the fertile, irrigated areas, upon which they encroach 
After 1766 he passed the remainder of his life at his castle of under the influence of the southwest wind. The crops include 
Veschelde, where he became a patron of learning and art, and a cotton, wheat, millet. maize and rice. Fruits, especially apricots. 
great benefactor of the poor. H e  died on July 3, 1792. are widely cultivated and there are numerous vineyards. Other 

See Von Westphalen, Geschichte der Feldziige des Herrogs Ferdi- industries include silkworm breeding, manufacturing, and 
z'on Braunsckweig-Liineburg (5 vols., Berlin, 1859-1872) ; also food- and textile-processing industries, ~h~ extension of the 

authorities for SEVEN YEARS' WAR. Transcaspian railway into Ferghana (1899), and the opening of 
FERENTINO, a town and episcopal see of Italy, province the Orenburg-Tashkent railway (1906) gave a great impetus to 

of Frosinone (anc. Fere~ztinzim, to be distinguished from Ferentum trade and helped to develop the cotton growing industry. I n  
or Ferentinum in Etruria), 48 m. E.S.E. by rail from it. Pop. northern Ferghana a rubber-producing euphorbia and other me- 
(19j1) 7,522. I t  is picturesquely situated on a hill 1.290 ft. above dicinal and aromatic herbs are found. The Ferghana valley has 
sea-level, and still possesses considerable remains of ancient forti- had an eventful history; its fertility has always proved attractive 
fications. The lower portion of the outer walls is built of roughly and the Khojent pass made it vulnerable to  invaders. I t  was 
hewn blocks of limestone; above this in places is walling of rec- overrun by Arabs in A.D. 719. In  the 9th and 10th centuries it 
tangular blocks of tufa. ~ v a s  ruled by the Persian Samanid dynasty. while in the 12th cen- 

TITO gates, the Porta Sanguinaria (with an arch with tufa vous- tury, it became subject to Kara-Kitai, the fore-runner of Jenghiz 
soirs j ,  and the Porta S. Maria, a double gate constructed entirely Khan, who later conquered it. Tamerlane conquered it  later on. 
of rectangular blocks of tufa, are preserved. Outside this gate In  I 513 the Uzbeks expelled Baber, the last descendant of Tamer- 
is the tomb of A. Quinctilius Priscus, a citizen of Ferentinum, lane, and until about 1770 the separate cities and clans had each 
with a long inscription cut in the rock. its own Bek. or ruler. From that time until its conquest by Russia. 

The acropolis has massive retaining walls similar to those of it was ruled by the Khans of Khokand. In  1876 it  became part 
the lower town. At the eastern corner, under the present episcopal of a much larger unit called Ferghana, which was created as a 
palace, a projecting rectangular terrace is supported by walls of province of Russian Turkistan, with Kew Marghelan (Ferghana) 
quadrilateral blocks of limestone arranged almost horizontally; as its administrative centre. After the fall of the tsarist regime. 
while upon the level thus formed a building of rectangular blocks the valley became part of the Uzbek S.S.R.. though for a time it 
of local travertine was raised. A projecting cornice bears two was an independent Soviet province. See UZBEKISTAN. 
inscriptions of the period of Sulla, recording its construction by (3) A town formerly known as S e w  Marghelan or Skobelev 
t w o  censors (local officials); and in the interior there is an in- (after the Russian general M. D. Skobelev 9.3.). I t  is the ad- 
scription of the same censors over one of the doors, and another ministrative centre of an Oblast of the same name, in the Uzbek 
over a smaller external side door. The windo~vs lighting these S.S.R., in lat. 40' 32' N. long. 71"' 48' E.. in the south central 
chambers come immediately above the cornice, and the wall Ferghana valley. I t  was built by the Russians, after their conquest 
continues above them again. The whole of this construction prob- of the Khanate of Khokand, ten miles southeast of the old town 
ably belongs to one period. The cathedral occupies a part of the of Marghelan. and became the administrative centre for the Fer- 
level top of the ancient acropolis; it was reconstructed on the site ghana province of the former Russian Turkistan. A branch line 
of an older church in 1099-1118; the interior TTas restored to !inks it with the Khokand-Andijan railway. Pop. (1959) 80.000. 
its original form in 1902. I t  contains a fine canopy in the "Cos- FERGUSON, ADAM (1723-18163, Scottish man of letters 
matesque" style. The Gothic church of S. Maria Maggiore, in respected as a philosopher. as a historian and as a patriot, lvas 
the lo~ver town (13th-1qth century), has a very fine exterior. born the son of a Presbyterian minister a t  Logierait in Perthshire 
The Romans captured Ferentinum, the chief city of the Hernici, on June 20, 1723, and educated at  St. Xndre~vs university. Ap- 
in 364 B.C. I t  took no part in the rising of 306 B.C. The inhahi- pointed deputy chaplain to the Black Watch regiment in 1745, he 
tants I~ecan~e  Roman citizens after 19; B.C. I t  lay just above the charged sword in hand with it a t  Fontenoy. Abandoning the cleri- 
Yia Latina and, being a strong place, served for the detention of cal profession, he succeeded his friend David Hume as advocates' 
hostnres. Horace praises its ,quietness, and it  does not appear librarian at  Edinburgh (1757) and eventually became professor 
much in later history. (T. x.) at  Edinburgh, first of natural philosophy (1  759), then of mental 

FERENTUM or FERENTIS, an ancient t o \ ~ n  of Etruria, and moral philosophy (1 764). H e  interrupted his professorial 
about 6 mi. N. of Viterbo and ;3 mi. E. of the via  Cassia. It  TT-as ~ r o r k  in 1774, when he went to Europe to supervise the young 
the birthplace (A.D. 32) of the emperor Sn]-,-ius Otho, Fyas de- earl of Chesterfield, and in 1778. mhen he \vent to Philadelphia 
strayed in the I I t h  century, and is nolv entirely deserted, I t  with a commission sent to negotiate with the Americans. Resign- 
occupied a ridge running from east to >vest, xith deep ravines ing his chair in 1785, he spent a few months in Germany and Italy 
on three sides. There are some remains of the city ~Talls. of in 1793. but thereafter lived in retirement till his death. a t  St. 
various Roman structures, including some baths, of ~vhich the Xndrews, on Feb. 22, 1816. Walter Scott composed his epitaph. 
most important is the theatre. The stage front is still standing; Ferguson's works include T h e  ~Woral i ty  o f  Stage Plays Scriozlsly 
it is pierced by seven openings xi th  flat arches. I t  has recently Corlsidcred (1757); an anonymous pamphlet in defense of his 
been well restored, and fitted for use for theatrical representation. friend John Home's Doziglo~;  T h e  History of thc  P r o c e ~ d i n g s  in 
The necropolis was on the hill called Talone on the north-east. the Case o f  LIIargaret, Co~lzvlonly Called Peg, O ~ t l y  LazoJztl Sister 
A tomb of the Republican period with several sarcophagi of the o f  John B2111, Esq.  (1761), remonstrating for the establishmellt of 
gens Salvia. no doubt ancestors of the emperor Otho, has been a Scottish militia: Essay on thr History of Cit'il Socie ty  (1767; 
found there. i t h  ed. 1814,, largely inspired by Montesquieu; Illstitzltes of 
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,$foial Pl~ilosop/zy (1769); Rewzarks (1776) on Richard Price's 
Obscivizt io~zs oil . . . Ciiilil L ibr~r ty ,  in which Ferguson proposed 
peace terms for the Americans; History of the  Piogrcss alld Tr imi-  
~ ~ a t i o l z  oJ the Ronzizn Rcpzrblic, 3 vol. (1 783 ; new ed.. 5 vol., 18 13) ; 
and Pii7~ciplcs o .Uoial and Politiccrl Sciewcc, 2 vol. (1  792). 

FERGUSON, ROBERT ( c .  163 7-1 714)) British conspirator 
and pamphleteer, called the "Plotter," was a son of LVilliam 
Ferguson (d. 1699) of Badifurrow, Aberdeenshire. H e  became 
vicar of Godmersham, Kent, from which living he was expelled by 
the Act of Uniformity in 1662. In  1680 he \$-rote ".A letter to a 
Person of Honour concerning the 'Black Box,' " in which he sup- 
ported the claim of the duke of Monn~outh to the crown against 
that of the duke of York; he also claimed the authorship of the 
pamphlet " S o  Protestant Plot" (1681), parts of which are usually 
ascribed to Shaftesbury. Ferguson was deeply implicated in the 
Rye House plot, and fled to Holland with Shaftesbury in 1682, 
returning to England early 111 1083. For his share in another plot 
against Charles I1 he was outlawed. Ferguson took a leading 
par t  in organizing Monniouth's rising of 1685. H e  drew up the 
manifesto against James 11, escaping to Holland after the battle 
of Sedgemoor. He  landed in England with byilliam of Orange in 
1688, and received a sinecure appointment in the excise. Fergu- 
son was soon in correspondence with the exiled Jacobites. He 
shared in a11 the plots against the life of IVillian~? but although 
he was several ti~lles arrested on suspicion, he was never brought 
to  trial. He  died in great poverty in 1714, leaving behind him a 
great and deserved reputation for treachery. I t  has been sug- 
gested that Ferguson was a spy. and that his frequent escapes from 
justice lvere due to oficial connivance. 

See James Ferguson, Robrrt  Fergnson, the Plotter (Edinburgh, 
1S87), which pivcs a favourable account of Ferpuson. 

FERGUSON, SIR SAMUEL (1810-1886), Irish poet and 
antiquary, who \\,as well known for such contributions to Black- 
wood's Magilzinc as "The Forging of the Anchor." a fine ballad, and 
the humorous prose extravaganza of "Father Tom and the Pope." 
H e  was born in Belfast and educated at  Trinity college, Dublin, 
was called to the Irish bar-in 1838 and was made Q.C. in 18j9, but 
in 1867 retired from practice upon his appointment as deputy 
keeper of the lrish records. He  was knighted in 1878. He pub- 
lished Lays  oJ the  Tt.ester?z Gucl in I 86 5. Poems in 1880 and in 18 j z  

C o ~ ~ g ( z l ,  an attempt to revivify the heroic age of Ireland in an epic 
poem. H e  died at  Howth on l u g .  9, 1886. His most important 
antiquarian work, 0 g l ~ ~ z ~ t ~  I~zscriptions i n  Ireland, Ll'ules, u ~ t d  Scot- 
laltd, was published in 1887. 

FERGUSSON, ROBERT ( I  7 jo-17 74) Scottish poet, one of 
the leading figures of the 18th-century revival of Scots vernacular 
Writing, and the chief forerunner of Robert Burns, was born in 
Edinburgh on Sept. 5; 1750. He  was educated at  Dundee grammar 
school and at  St. Andrew's university, and became a copying 
clerk in a lawyer's oilice in Edinburgh. I n  17  7 I he began to con- 
tribute poems to Ruddiman's It'eekly Magazine. H e  was a mem- 
ber of the Cape club. which met a t  a tavern in Craig's Close) and 
was noted for the vivacity of temperament that is reflected in his 
verse. From 1773,~ however, his good spirits were encroached upon 
by fits of depression and religious guilt, and after being severely 
injured in the head by a fall he became insane, and died in the 
Edinburgh Bedlam on Oct. I;, 1774. 

Fergusson's poems were popular from their first appearance, 
and a collected volume came out in 1773. H e  wrote in both Scots 
and English, but the English verse has little value. His Scots 
poems, racy, realistic, wittily descriptive and humorous, had a 
stimulating effect on Burns, whose "Holy Fair" and "Cotter's 
Saturday Sight"  stein from Fergusson's "Leith Races" and "The 
Farmer's Ingle"; but vigorous poems like "The Daft-Days." "To 
the Tron-Kirk Bell" and the famous "Auld Reikie" prove how well 
Fergusson can stand as a poet in his own right. 

BIBLIOGRAPHY.- The Poems o f  Roheyt Fergusson, ed. b y  M. P. Mc- 
Diarmid, Scottish Text Society, z vol. (1954-56)  ; T h e  Unptrblished 
Poems o f  Robert Fergusson, ed. b y  W .  E. Gillis ( 1 9 . j ~ )  ; l'lze Scots 
Poems o f  Robert  Fergusson, ed. by B .  1)ickins (19z . j )  ; J .  A.  Fairley, 
Bibliography oJ Robert Fergusson (191,;) ; Robert Fergusson: Essays 
b y  Various Hands, ed. by S. G. Smith ( 1 9 5 2 ) .  (E. G. M.) 

FERINGHI or FERIXGHEE, an Asiatic term for a European 

originally used in a purely geographical sense (Arabic and Persian, 
Farangi, "Frank") but now generally carrying a hostile significance. 
The combatants on either side during the Indian mutiny called 
each other Feringhis and Pandies. 

FERISHTAH (FIRISHTA), MOHAMMED KASIM (c. 
I 560-c. 1620), Indo-Persian historiographer. was the author of the 
famous Tarikh-i-Firishta ("Ferishtah's History"), an account of 
the hloslems in India from the 10th century. When captain of 
the guard to Rlurtaza Nizam Shah, ruler of Ahmadnagar ( I  565- 
I j88),  Ferishtah conceived the idea of writing a history of Indo- 
Rloslem rulers and saints and he fulfilled his intention when he 
compiled the Tarikh-i-Fiuishta under the patronage of Ibrahim 
'Adil Shah, ruler of Bijapur, whose service he entered in 1589. 
With the passage of time the Tarikh-i-Firishta has gradually lost 
its status as an authority for Indo-Moslem history before Ferish- 
tah's own day, especially since independent copies of the Indo- 
Persian histories, on which it was based, have become available and 
historical criticism has developed. I t  is! however, a valuable 
source for the history of the Moslem Deccan where he served and 
a remarkable example of the Indo-Moslem genius for historical 
writing. ( P  H.)  

FERMANAGH, a county of Northern Ireland, bounded on 
the northeast by County Tyrone and west, south and east by the 
frontier of the Irish republic. Area, including water, 71 j sq.mi. 
or 6 j3  sq.mi. excluding water. Pop. (1951) j3.044. The county 
lies chiefly in the basin of the Erne river which divides it illto two 
nearly equal sections. The surface is hilly and, especially round 
Lough Erne, picturesclue. Upper and Lower Lough Erne stretch 
from southeast to northwest. These lakes are expansions of the 
Erne river. which enters the county from Cavan. flows through 
Upper Lough Erne. past Enniskillen and through Lower Lough 
Erne on its lyay to the Atlantic. .kt Belleek it forms a consider- 
able waterfall and is notable there for good salmon fishing. Trout 
are taken in most of the loughs, and pike of great size in both 
Upper and Lovier Lough Erne. 

The south~vcst boundary of the county, which is also the fron- 
tier of Northern Ireland. takes in a small portion of Lough Melvin 
and of Lough hlacnean Upper and most of Lough Lfacnean Lower. 
An area of high ground lies between Lower Lough Erne and Lough 
Rfacnean Upper, including Belmore mountain (1.316 ft .) .  On 
the southern frontier of Fermanagh there are hills of greater 
height. including Cuilcagh (2,188 i t .  and Tiltinbane (1,881 ft .) .  

The county includes in the north an area of gneiss extending 
from Donegal and an area of metamorphic rock extending from 
Tyrone. A fault divides the latter from the Old Red Sandstone 
which spreads south. Limestone forms fine scarps on the southern 
side of Lower Lough Erne. The scenery about Lough Macnean 
Upper and Lower rises in siniilarly scarped hills to the summit of 
Cuilcagh. The Marble .krch cave near Belcoo, with its emerging 
river, is a characteristic subterranean waterway in the limestone. 
Higher Carboniferous strata form highlands on both sides of Lower 
Lough Erne. As well as Marble Arch there are other caves, in- 
cluding those a t  Boho near Enniskillen and at Knockmore near 
Derrygonnelly. The fact that Fermanagh is a predominantly lime- 
stone county makes it hard to obtain water supplies in some areas 
in spite of its containing the lake district of Ulster. 

There is evidence of prehistoric occupation, there being "horned 
cairns" at Aghanaglack (Giant's Grave) and Ballyreagh, as well 
as stone cairns. Fermanagh became in historic times the country 
of the Rlaguires. There are many monuments of early Celtic 
Christianity, particularly on islands in the loughs. On Devenish 
Island, Lower Lough Erne, is the site of an ancient abbey, and 
substantial ruins there date from the 6th century, with a round 
tower standing 81 i t .  high and a standing cross. On ii'hite Island 
and Innismacsaint are other ecclesiastical antiquities. There are 
ancient carvings in Killadeas graveyard, north of Enniskillen. 

The county was included in the scheme for the plantation of 
Ulster in the reign of James I .  At Kewtownbutler in 1689, the 
Enniskillen men severely defeated a superior army of James I1 and 
began the victorious tradition of the "Inniskillings," now repre- 
sented i? the British army by the Royal Inniskilling Fusiliers. 
Enniskillen (pop.: 19 51, 6,3 2 2 j ,  strategically situated between 
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Upper and Lower Lough Erne, has long been the county tox~n. I t  
was once the site of a Maguire stronghold. 

Ferrnanagh is chiefly a pastoral and agricultural county, but 
there are industries in a number of towns. At Enniskillen, nylon 
stockings and clothing are manufactured; pottery is made at  
Belleek and cotton thread at  Lisnaskea. 

As a result of agreement between the governments of Ireland 
and of rc'orthern Ireland, the hydroelectric capacities of the Erne 
were being developed in the mid-1950s for use by consumers on 
both sides of the frontier. 

Fermanagh sends three members to the Northern Ireland parlia- 
ment and unites with South Tyrone to send one member to the 
United Kingdom parliament. (Hu. S.) 

FERMAT, PIERRE DE (1601 ?-I 665), French mathema- 
tician, was the greatest number theorist between Diophantus 
and Leonhard Euler. He is reported to have been born at  
Beaumont-de-Lomagne on Aug. 17, 1601, and he died at Castres 
on Jan. 12 ,  166 j ;  but his age at  death is given on his tombstone 
as 57. 

For Fermat, a punctilious counselor of the parliament of Tou- 
louse and a lover of classical learning, mathematics was but an 
avocation. About the year 1629 he made, but did not publish. the 
remarkable discovery that an equation f(x,y) = 0 represents a 
curve in the xy-plane-the fundamental principle of analytic 
geometry, which first appeared in print in 1637 in the Giomdtrze 
of Descartes. At this time he also showed that relative maxima and 

minima of f (x )  are found from f ( x +  ')- f (x )  = 0 by 
h 

h to vanish. This is equivalent to the modern equation f ' ( x )  = 0, 
and Fermat has been acclaimed as the inventor of the differential 
calculus. (See C a ~ c v ~ r i s ,  DIFFERENTIAL AND INTEGRAL: His- 
t0ry . j  By 1636 he had used this device to find tangents as limits 
of secants, a procedure that led Newton to the method of fluxions. 
Fermat also noted that the area under the curve y = xn from 

(gL+ 1 
x = O t o x = a i s -  , but he failed to remark the fundamental 

n + ~  , - 

inversion theorem relating areas and tangencies. 
From correspondence. in 1654, between Fermat and B. Pascal 

the theory of probability largely arose (though developed earlier 
by G. Cardano, 9.v.);  and Fermat was one of several mathema- 
ticians who independently disclosed (1659) the rectification of an 
algebraic curve, ay2 =x3. But it was in the theory of numbers 
that the genius of Fermat was most apparent, and here two 
theorems bear his name: ( I )  the "lesser Fermat theorem," that if 
p is prime, then ap-a is divisible by p; and (2) "Fermat's last 
theorem," that no positive integers x,y,z satisfy xn+yn = zn, 
where n is an integer greater than two. The "lesser theorem," 
first given in a letter of 1640, was proved by Leibniz before 1683 
and a proof was published by Euler in 1738; the "last theorem" 
remains a celebrated unsolved problem (see FERMAT'S LAST 

THEOREM). For some of his theorems Fermat gave demonstra- 
tions by his method of "infinite descent" ; but one conjecture-that 

22  + l  is prime if n is a positive integer-was shown to be false 
3 

when Euler found 2 9  1 to be composite. 
Fermat was the greatest mathematician oi his day, but his influence 

was circumscribed by a reluctance to publish. The two volumes of his 
Opera wzathematica, edited by his son, appeared belatedly in 1670-79. 
The definitive edition of his work is the Oeuvres (4  vol. and supp., 
1891-1922) ed. by Paul Tannery and Charles Henry. See also L'AbbB 
Genty, L'lnfluence de Fermat sur son siicle (1784) ; E .  Brassine, Pricis 
des oez~vres mathe'matiqz~es de Pierre Fermat (1853) ; E. T. Bell, Men o f  
Matkenzatics (1937). (C .  B. RR.) 

FERMAT'S LAST THEOREM, a statement which is 
famous in the history of mathematics, namely that there do not 
exist integers x, y and z, none of which being zero, which satisfy 

n being a given integer > z .  I t  was first given by Pierre de Fermat 
who wrote, about the year 1637, upon the margin of his copy of 
the works of Diophantus, "I have discovered a truly remarkable 
proof which this margin is too small to contain." He did not 
publish his proof, however, and no complete demonstration has 

been discovered. 
The theorem was proved by Fermat for n = 4  and, in the year 

1770 by Leonhard Euler for n = 3 .  The latter proof was incom- 
plete at  one point, but the missing steps were supplied by later 
writers. 

T o  prove it  in general, it is then not difficult to  see that i t  is 
sufficient to demonstrate the impossibility of 

in nonzero integers x, y and z for any odd prime 1>3. This 
was proved by Adrien &I. Legendre in 1823 for 1= j, and later 
by Henri L. Lebesgue for I =  7. These proofs excited great inter- 
est among the mathematicians of the time and many efforts were 
made to extend them to other values of I, a number of them 
resulting in errors. For example. the celebrated mathematicians 
Gabriel Lami. and Augustin L. Cauchy published many results 
concerning (2) which were based on assumptions later proved 
false. The discussion and study of these mistakes led to the 
formulation, by Ernst E.  Kummer, of one of the most powerful 
and fruitful concepts which has ever been introduced into mathe- 
matics; i.e., the notion of ideal numbers. By means of this idea 
Kummer was able to prove (in 18j0) that (2) is impossible in 
integers 2, y and z, none zero, for all primes 1 for which none of 
the numerators of the Bernoulli numbers (9.v.) B,, a= I ,  2, . . . , 
(1-3) 12, is divisible by I, where B, = 116, Bz= 1/30, etc. Primes 
1 of this character are called regular. By extensive numerical 
computations he found that the only primes less than I O O  which 
are not regular are 37, 59 and 67, and in a later article pub- 
lished in 1874 he obtained results from which it  may be inferred 
that the only primes which are not regular between the limits 
IOO and 166 are 101, 103, 131, 149 and 157. In  the year 1857 
Kummer published another memoir in which he concluded after 
a long and complicated procedure that (2) is impossible under 
three assun~ptions concerning the nature of the algebraic field 
defined by < where <=e2'r/1. He finds, again by the use of ex- 
tensive numerical computations, that these three assumptions are 
satisfied for l=37 .  59 and 67, and hence that (2)  is impossible 
for all primes 1 < I oo. 

Using, in the main: extensions of methods due to Kummer, 
Harry S. Vandiver, in the year 1929, obtained a number of con- 
ditions that must hold in case the relation (2) is satisfied. These 
conditions were applied by several of his collaborators, princi- 
pally M. 31. Abernathy, Derrick H.  Lehmer and M. E. Tittle, 
who carried out the necessary computations and found that (2)  
is impossible for all primes 1<619. These results were contained 
in several papers published by Vandiver between 1929 and 1939. 

For the statement of later results the discussion is divided into 
two cases. If in ( a ) :  x, y and z are prime to each other and to 1, 
this condition will be referred to as case I of Fermat's last 
theorem; if x, y and z are prime to each other and one of them 
is divisible by I, the condition  ill be called case I1 of the 
theorem. All further statements in this article concerning ( 2 )  

will refer to case I only unless otherwise noted, and only those 
criteria which do not involve in their enunciation the theory of 
algebraic numbers will be mentioned. 

Legendre published in 1823 the following theorem due to Ger- 
main: If there exists an odd prime p such that the congruence 

~ ~ + v ' + w ~ ~ o  (mod p)  (3) 

has no set of integral solutions za, v and w, each not divisible by 
p, and such that I is not the residue of the Lth power of any 
integer modulo p, then (2) has no solutions x, y and z, each 
prime to I .  By means of this result, Sophie Germain proved that 
( 2 )  is impossible in case I for all primes 1 < 100. 

In  1857, Kummer proved that certain congruences had to hold 
in order that ( 2 )  be satisfied. D. Mirimanoff in the year I g o j  
showed that these congruences could be reduced to the follow- 
ing form: 

B, f ,  (t)--o (mod I )  
n =  (I-i)/z; 

where the B's are the Bernoulli numbers as before: 
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agricultural products such as grain, or industrial by-products such 
as molasses) are transformed by the controlled action of care- 
fully selected strains of microorganisms (fungi, yeasts or bacteria) 
into definite products. Fermentation, in this connection, de- 

Hk also added the criterion 

fl-l (t)-o (mod 1)  (4a) 

for the solution of (2) in case I. The criteria (4) and (4a) are 
generally referred to as the Kummer criteria. 

In  1908 Leonard E. Dickson, using Germain's theorem, proved 
that (2 )  is impossible in case I for all primes I< 7,000. A. b7iefe- 
rich, in 1909, by the use of (4) and (4a) proved that, if (2) is 
possible in case I ,  then 2z-1--1 (mod P), and in 1910, Mirimanoff 
obtained on the same assumption, 3l-l=1 (mod 12). The criterion, 
sl-l=~ (mod 12), was derived by Vandiver in 191 2 for case I .  
P. Furtwangler, in 1912, proved that, if (2)  is satisfied in case I 
and r is a factor of x or of x2-y2=0 (mod I) ,  then rZ-l--~ (mod 
1 2 ) .  This result includes those of Wieferich and Mirimanoff just 
referred to. In  the year 1925, N. G. W. H. Beeger found that 
the only primes I< 14.000 for which 2l-l=1 (mod 1') are I =  1,093 
and I =  3,j11, the case I =  1,093 having been previously noted by 
Meissner. Using these results with those of Dickson, he con- 
cludes that (2) is impossible in integers x, y and z prime to I, for 
all primes I<  14,000. He later extended this limit to 16,000. Van- 
diver obtained, in 1926, the theorem that if there exists an odd 
prime p =  1+m1, such that m <  101 and 

u L +  vL+ w t o  (mod p)  

has no set of integral solutions u, v, w, each not divisible by p, 
then (2)  has no solution in case I. H e  also proved (1925) that 
if (2 )  is satisfied in case I, then 

fi ( t )  fli ( I  -t)=o (mod 1) 

F. Pollaczek, using the Kummer criteria, proved, in 1917, that 
if (2) is satisfied in case I then 

mp-1=1 (mod P 2 )  

holds for m s  31 except for a finite number of primes p. T. Mori- 
shima removed the exception in this statement in 1931. B. Rosser 
in 1939-41 pushed the limit to m s  43 and interpreting these re- 
sults by  means of a new analytic method, showed that (2) does 
not hold for any 1<41,ooo,ooo in case I.  Derrick H. and Emma 
Lehmer carried this result to I< 2 j3.747,889. 

Based mainly on an idea due to Howard H. Mitchell, Vandiver 
proved, in 1914, that if c is a given even integer not divisible by 
3 and it is possible to define two primes I and p such that 
p =  I +cl ;  1 > c ; and p >  g ( C )  ; then (2) is impossible in inte- 
gers with x, y and z prime to 1. Here cp (c) is the number of 
positive integers < c and prime to it. 

As may be inferred from the above account, little has been dis- 
covered concerning case I1 of the theorem. Some mathematicians 
think that (2) may be satisfied when one of the integers x, y or z 
is divisible by 1. 

In  case I, however, everything indicates that Fermat's Last 
Theorem is true, although it has not been proved. That it has not 
been proved for this case is one of the most amazing facts in 
mathematics; and for this reason alone, the great celebrity of the 
theorem is perhaps justified. Also the many attempts to solve it 
by competent mathematicians have led to a number of remark- 
able developments in number theory, including very abstract con- 
ceptions and profound results, arrived at  only after long chains 
of reasoning. 

BIBLIOGRAPHY.--P. Bachmann, Das Fermatproblem in seiner bishe- 
rigen Entwicklung (1916); L. E .  Dickson, H i ~ t o r y  o f  the Theory of 
Numbers, vol. ii (1920) ; L. J. Mordell, Three Lectures on Fernzat's 
Last Theorenz (1921) ; E .  Landau, Vorlesungen uber Zahlentheorie, 
vol. iii (Leipzig, 1926) ; "Report on the Theory of Algebraic Num- 
bers," ii, ch. 2, Bulletin o f  the National Research Council (1928). 

(H. S.  V.) 

FERMENTATION. In industrial practice the word fer- 
mentation refers to processes by which raw materials (usually 

notes the key operation in manufacturing processes which, by 
virtue of their increasing importance and specialized techniques, 
can fairly claim consideration as a separate branch of applied 
science. Louis Pasteur used the term in a narrower sense to de- 
scribe changes brought about by microorganisms growing in the 
absence of air. In the modern biochemical laboratory, general 
terms such as "fermentation" tend to be replaced by a scientific 
terminology describing the individual enzymes or associated groups 
of them (see ENZYMES). 

The great advances in understanding of living organisms 
achieved by the century-old sciences of bacteriology and bio- 
chemistry have created the newer fermentation industries. Side 
by side with these exist the old-established industries of brewing, 
wine making, tobacco curing and so on, from which science in- 
creasingly eliminates the factor of chance, if not that of art. I t  
is recorded that when Michael Combrune, in 1762, wished to con- 
trol the temperature a t  which grain was mashed, he was forced 
to hide his thermometer from his father, who objected to experi- 
mental innovations. On the other hand, among the first specialized 
technical journals to appear were those devoted to brewing; while 
many fundamental biochemical discoveries have come from labora- 
tories supported by the industry. (See also BREWING.) 

Ear ly  His tory  of Fermentation.- Fermentations involving 
(as is now known) one of the many strains of yeast-e.g., brewing 
of beer, wine making, raising of dough in breadmaking-were prac- 
tised long before the beginning of recorded history. The word 
fermentation itself (Lat. fervere, "to boil") is a reminder of a 
time when chemical knowledge was so meagre that the bubbling 
and foaming of fermenting liquors could only be compared with 
boiling. That this appearance was due to the evolution of a gas 
(carbon dioxide) could not, of course, be understood until the 
existence of gases was recognized in the 17th century. Alcohol, 
which had been prepared long before, was the first pure organic 
compound known, and the process of distillation by which it was 
obtained from wine played an important role in the development 
of chemistry. Acetic acid (vinegar, q.v.), made by the souring of 
wine (a fermentation process dependent on the action of the bac- 
terium Acetobacter), was the first acid to be made. From early 
times it was widely used, not only in preparing food but also in 
medicine and industrial arts, such as the manufacture of lead 
pigments. 

When yeast (9.v.) grows in sugary solutions in the virtual ab- 
sence of air, most of the sugar is converted into alcohol and car- 
bon dioxide. Only a fraction is used by the yeast to build up new 
cell material. I t  was therefore possible, without great error, to  
disregard the part played by the yeast and to study the over-all 
change by purely chemical methods. This was done notably by 
Antoine Lavoisier who, after establishing that organic compounds 
contain carbon, hydrogen and oxygen, applied his new technique 
of analysis to the products of alcoholic fermentation. His figures 
showed that the alcohol and carbon dioxide formed equaled, in 
total weight and in amount of carbon, oxygen and hydrogen, the 
sugar consumed. Fermentation therefore obeyed the law of the 
conservation of matter as did more conventional chemical reac- 
tions. The sugar, he considered, split into two parts, one of which 
oxidized the other to carbon dioxide and was itself reduced to 
alcohol. Ironically, Lavoisier's analytical figures (e.g., for the 
composition of sugar) were grossly in error, though his conclu- 
sions were nearly correct, as shown by J. L. Gay-Lussac (1810) 
who summarized the process of fermentation by the equation 

C S H 1 2 0 6  ZC02 + 2 C z H 6 0  
sugar carbon dioxide alcohol 

Fermentation was thus to be considered as a chemical reaction. 
Yeast, which was not even classified as a definite substance (let 
alone an organism with remarkable powers of chemical synthesis 
and degradation), was thought to play a physical rather than a 
chemical part, an idea dating back to the time of Georg Stahl 
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(1697). The molecular vibrations of decomposing complex organic 
matter, it was held, could initiate the chemical reaction of fermen- 
tation in much the same way as a spark could cause the com- 
bination of hydrogen and oxygen. This attitude gained powerful 
reinforcement as new examples came to light of catalysis (q.v.), 
the name given to the action of certain substances of diverse char- 
acter-e.g., finely divided metals, acids and bases-which Irere 
found to accelerate the rate of a chemical reaction without them- 
selves being materially altered. In  1817 it was found possible to 
oxidize a mixture of alcohol vapour and air to acetic acid by 
catalysis, using platinum as the catalyst. This apparently dupli- 
cated the action of the acetic acid ferment upon wine. 

Moreover, about this time complex organic catalysts (then 
called ferments, now enzymes) began to be prepared from plants 
and from animal tissues and secretions: the starting material 
admittedly living, the enzyme preparations themselves equally 
obviously not. Among these v~ere some which played a role in 
alcoholic fermentation. Yeast will not ferment starch, the mole- 
cule of which is made up of a large number of units of the simple 
sugar glucose linked together, because the large molecule cannot 
pass through the cell wall of yeast. Malt (sprouted barley) con- 
tains enzymes that split starch to the sugar maltose, made up of 
only two glucose units. which is fermentable. The conversion oc- 
curs during the mashing process of brewing. The agent responsible 
for this process, diastase (now known to be a mixture of enzymes), 
was prepared in 1833 by A. Payen and J. F. Persoz. Later, in 
1860, P. E. PI. Berthelot was to prepare from yeast itself the 
enzyme invertase, that splits sucrose (ordinary domestic sugar) 
into the simple sugars glucose and fructose. 

Could not yeast, then, be simply considered as a catalyst? This 
is so close to the modern position as to make one wonder, at first, 
a t  the bitterness and fury with which the controversy over the 
mechanism of fermentation was conducted in the last half of the 
19th century. I t  is now considered that the complex chemical 
changes of life are brought about by enzymes, each highly special- 
ized in its catalytic action and responsible for one small step in 
such apparently simple reactions as the transformation of sugar 
to alcohol. However, enzymes themselves are produced only by 
living organisms, and if these marvelously active and specialized 
catalysts are to be used in a controlled way, it is the organism 
that must first be controlled. I t  was in insisting upon the im- 
portance, the primacy. of the living organism that Pasteur was 
right and his opponents wrong. 

Pas teur :  F e r m e n t a t i o n  as  La vie sans air ("Life Wi thout  
Airv).-Establishing fermentation as a vital activity was not an 
exercise in experimental skill and logic; it was a triumph of the 
human spirit. And the 50-year-long fight to prove that it was the 
activity of a living organism was to lead to the germ theory of 
disease lvith its immeasurable consequences. Patient experimen- 
tation and intuition, rational argument and rhetoric, personal, na- 
tional and professional pride. sheer chance. all played their part. 
Evidence of the living nature of yeast existed before Pasteur 
commenced work on the problem (1855). In 1837-38 three publi- 
cations appeared, by C. Cagniard de la Tour, T .  Schmlann and 
F .  Kiitzing respectively. all of whom as a result of microscopic 
observations concluded that yeast was a living organism that re- 
produced by budding. Schviann gave to it the name Zuckerpilz 
("sugar fungus," whence comes the generic name Sacchavonzyces 
applied to types of yeast commonly used in baking and brew- 
ing) and explained alcoholic fermentation as "the decomposition 
brought about by this sugar fungus removing from the sugar and a 
nitrogenous substance the materials necessary for its growth and 
nourishment." 

These views immediately aroused savage resentment and bitter 
scorn. Scientific innovators, for example Galileo, have often had 
to meet attacks from entrenched interests outside science; this 
time the attack came from organized science itself. with J. J. 
Berzelius. F. IVohler. J. von Liebig ( 9 q . v . )  and other leaders of 
the chemical norld in the van. I t  is worthwhile to consider why 
this should have been so. For science, the 19th century xvas a 
period of transition. Shortly before its outset. Lavoisier had gone 
to the guillotine: "the Republic has no need of scientists." At 

its close, science had become the fount of industrial power, the 
scientist no longer an eccentric amateur but a dignified profes- 
sional. Karl Marx's famous remark "the philosophers have only 
interpreted the world in various ways: the point, however, is to 
change it" would have found an echo in the hearts of many men 
of science of the time. Organic chemistry, in particular, had dis- 
carded the idea that substances of natural origin had anything 
essentially mysterious about them and was becoming established 
as the chemistry of carbon compounds. To reintroduce any con- 
cept which smacked of vitalism must have appeared as a dangerous 
and retrograde step. 

I n  the succeeding 20 years the recognition of yeast as a living 
organism became more widespread, but its exact function in alco- 
holic fermentation remained a matter of controversy. I t  was still 
maintained that fermentation was due to catalytic action at  the 
surface of the yeast cell, or to the transmission of molecular vibra- 
tion from decomposing organic matter arising from the death of 
the cells. Nevertheless, when Pasteur was asked to investigate 
the difficulties a manufacturer was having with his fermentation 
process, he was already predisposed to take up a biological point 
of view. This was not apparently due to the publications of Ca- 
gniard de la Tour and others, but arose from his own researches 
in a purely chemical field. 

In  studying the optical activity of organic ccmpounds, which 
he correctly related to their molecular asymmetry, Pasteur had 
become convinced that optically active substances could not be 
synthesized by chemical methods. This is actually not the case, 
since the optical inactivity of synthetic products is sometimes due 
to their being mixtures of two forms of equal and opposite rotation. 
Severtheless, his assertion that molecular asymmetry was corre- 
lated with life is, broadly speaking, correct. I n  alcoholic fermen- 
tation a certain amount of an optically active amyl alcohol was 
known to be produced. and this appeared to Pasteur to be possible 
only through some vital process. 

In  1857 Pasteur showed that the malfunctioning of the fermen- 
tation process he was investigating was due to a new "ferment"- 
a minute organism which converted sugar into lactic acid. At this 
time there was no suspicion that lactic acid fermentation. for ex- 
ample of milk, involved anything other than a chemical change. 
Pasteur 15ent on to study alcoholic fermentation itself and com- 
pletely disproved the views of Liebig. His crucial experiment 
was to produce yeast by growing it in a liquid medium containing 
simple substances of knonn composition, sugar, ammonium tartrate 
and inorganic salts. Fermentation paralleled multiplication of 
the yeast. In this experiment he was to some extent fortunate 
for, as was shown later, yeast will not grow in such a simple 
medium from a very small seeding if the materials have been 
carefully purified, a finding which was to lead to the discovery 
that yeast and many other microorganisms require traces of vita- 
mins for growth, as do higher forms of life. In  a famous passage 
in Btzrdes sur la biBre (1876), Pasteur was to summarize fermen- 
tation as la vie sans air. An abundant supply of air was found 
to suppress alcohol formation by yeast. Under such conditions, 
however, the organism grew more rapidly and was able to incor- 
porate into its cell substance a far greater proportion of the sugar 
which had been transformed, a discovery which forms the basis 
of the modern pressed-yeast industry. 

Buchner :  Cell-Free Fermentation.- Fermentation now 
established as a chemical change that occurred inside the cells of 
microorganisms, which were then called organized ferments, to 
distinguish them from unorganized ferments, of which diastase 
of malt had provided an early example. A relation between the two 
types of ferment mas suspected by many. and in 1858 M. Traube 
had put forward the theory that all fermentations were due to fer- 
ments, definite chemical substances he regarded as related to the 
prokins and produced in the cells of the organism. Confusion 
between the two sorts of ferment was later to lead W. Kiihne to 
give the name enzymes to the substances then known as "un- 
formed ferments." 

Many investigators, including Pasteur, made unsuccessful at- 
tempts to liberate the fermentation enzyme from yeast. Success 
was not to come until 1897, and then almost fortuitously. Four 
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years before, H. and E. Buchner had found that the cells of micro- 
organisms were disrupted when they were ground mith sand. After 
yeast had been treated in this way, a yellow viscous liquid, free 
f rom cells, could be squeezed out ni th  a hydraulic press. This 
was not intended for use in experiments on fermentation, but for 
pharmaceutical studies. As it kept badly, antiseptics were added; 
these proved unsuitable as the juice was being used in experiments 
with animals. Sugar was then tried as a preservative. The changes 
which occurred were recognized as fermentative-a feat of scien- 
tific imagination-by E. Buchner, who named the fermentation 
enzyme of yeast zymase. Zymase, it nas  observed. differed in 
some respects from invertase, an enzyme from yeast knonn since 
1860. I t  was less stable to heat. and catalyzed a reaction of 
greater complexity. That Buchner succeeded where so many 
others had failed seems to have been due partly to his fortunate 
choice of yeast, only a fern types of which are suitable. 

T h e  C o m p l e x i t y  of Zymase.-The complexity of alcoholic fer- 
mentation by living yeast was almost an article of faith with 
Pasteur, and in consequence it was realized from the outset that 
the production of alcohol and carbon dioxide from sugar by yeast 
juice probably occurred in a stepmise fashion, and that zymase 
was merely a convenient term for a mixture of an unknown number 
of enzymes. Cnraveling the vhole story was to take nearly 40 
years. 

Three general methods were used in the attack on the zymase 
problem: ( I )  Suspected intermediates were added to yeast juice 
to see if they could be fermented. ( 2 )  The fermentation system 
was altered, either by removing some essential factor (such as a 
coenzyme, see below) or by interfering with certain steps by the 
addition of selective poisons (now called enzyme inhibitors). and 
the nature of the products of the modified process investigated. 
The  use of inhibitors may be understood by considering a complex 
of enzymes which first convert a substance A to B then B to C 
and so on. If the conversion of B to C is interfered with. then B 
will accumulate instead of the usual end product and this increase 
in the concentration of B enormously facilitates its isolation and 
identification. (3) Individual enzymes themselves were separated 
from zymase and purified, and the intermediate reactions studied 
in isolation. 

Of these methods, the second proved initially the most power- 
ful. The first method often had value merely as confirmation, 
since it proved difficult. from a knowledge of synthetic organic 
chemistry. to predict the nature of the chemical intermediates in- 
volved in biochemical transformations. The third method, in 
essence the most decisive: had to wait until the technical problems 
of enzyme purification were solved. Enzymes, it must be realized. 
are chemically so complex that they can even now only be recog- 
nized by their action and not by chemical analysis. In  the early 
days of enzymology chemists had no means of kno;ving how pure 
their preparations were. The unrecognized enormous potency of 
enzymes often led them to underestimate the degree of impurity of 
their preparation; in consequence, there was considerable con- 
troversy about the chemical nature of enzymes. The problem was 
further bedeviled by the fact that invertase, with which much 
early \ ~ o r k  was done, was in many Tvays atypical in its chem- 
ical properties. Finally, in 1926, J. B. Sumner succeeded in pre- 
paring an enzyme (from jack bean) in crystalline form, a cogent 
argument for its purity, and showed it to be a protein. This en- 
zyme, urease. was extremely active and decomposed its own weight 
of urea in just over one second. I t  is now generally accepted that 
enzymes are proteins, and techniques for their isolation are well 
established. Many.of those concerned in fermentation have been 
crystallized. Some are even available, in small quantities, commer- 
cially. One fermentation enzyme has found application in forensic 
medicine to estimate alcohol in the blood of motorists suspected of 
drunkenness. 

Zymase itself in a sense constitutes an altered enzyme system. 
As shown by Sir A. Harden and W. J.  Young in 1905, fermentation 
by yeast juice proceeds rapidly only when salts of phosphoric acid 
are added. For each molecule of sugar split to alcohol, one is 
esterified to form a sugar phosphate, fructose diphosphate, called 
the "Harden-Young ester." ( In  the living cell, other reactions 

outside the fermentation system reform free phosphate and prevent 
the accumulation of sugar phosphates.) Harden and Young made 
another fundamental advance when they found that the ferinenta- 
tive action of yeast juice depended not only upon enzymes, which 
have large complex molecules, but also upon a simpler substance 
which could be separated by ultrafiltration and which was to be 
classified as a coenzyme. (Coenzymes are agents not themselves 
enzymes, but necessary for the action of enzymes.) 

At first the role of phosphorylation in the initial steps of the 
fermentation process gave rise to much controversy. Meanwhile a 
clue as to the nature of one of the later steps was provided by 
C. Seuberg's discovery (1911) of carboxylase in yeast and yeast 
juice. This enzyme splits pyruvic acid (q.v.) into acetaldehyde 
and 'carbon dioxide, and is now kno~vn to be responsible for the 
evolution of gas in alcoholic fermentation. A further important ad- 
vance was made by G. Embden three years later, when he showed 
that fructose diphosphate was transformed to lactic acid by en- 
zymes present in muscle preparations. I t  soon became evident that 
the characteristic fermentation process of animal tissue, glycolysis, 
the splitting of sugar into two molecules of lactic acid, showed 
striking similarities to alcoholic fermentation. From this time on, 
the nature of the intermediate steps in sugar breakdown was worked 
out sometimes with one system, sometimes with the other. The 
differences between the fermentation systems of different types of 
organism, which Pasteur found so striking, are less impressive than 
the similarities, when these systems have been analyzed into their 
component enzyme-catalyzed steps. 

T h e  Modern Position.-By 1939, as a result of the work of 
Embden. 0. Meyerhof and others. kno\rledge of the intermediate 
steps in alcoholic fermentation and glycolysis was complete. In  
the course of its breakdon-n, the sugar molecule goes through about 
a dozen intermediate stages. The same number of enzymes, each 
highly specialized in the catalysis of a single step, is involved. As 
forecast by Lavoisier, Schwann and others, an oxidation-reduction 
process occurs, hydrogen being taken from one of the intermediates 
in an early step and transferred to one of the later intermediates. 
This is not a direct process. Hydrogen is first transferred to a 
carrier substance (diphosphopyridine nucleotide or cozymase), 
which is an example of a coenzyme (the one discovered by Harden 
and Young).. Another carrier molecule, or coenzyme. is involved 
in phosphate transfer. These coenzymes may be likened to the 
conveyer belts linking the machines (enzymes) in a factory as- 
sembly line. They are not so specialized as are the enzymes 
themselves, and they interact with many different enzymes con- 
cerned with processes other than fermentation. In  so doing, they 
provide one means by which fermentation is integrated into the 
life of the cell as a whole. 

In the 1939s cozymase was shown to contain nicotinamide, 
shortly afterward found to be the vitamin whose deficiency in hu- 
man beings induces pellagra. Another fermentation coenzyme 
(cocarboxylase. concerned in the splitting of the intermediate 
pyruvic acid) was found to be related to thiamine: also a B group 
vitamin. This elucidation of the biochemical function of vitamins 
exemplifies the repercussions, in all fields of biochemical research, 
of the nork on fermentation. 

Diphosphopyridine nucleotide, the hydrogen-transferring co- 
enzyme, has a complicated structure. I t  may be degraded chemi- 
cally into a number of less complex substances, so that the 
coenzyme may be represented in terms of these units as 

nicotinamide-ribose-phosphate-phosphate-ribose-adenine 

Oxidation and reduction during fermentation affect only the 
nicotinamide part of the molecule, as shown by the equation: 



FERMENTATION 
Here R stands for the remainder of the molecule, namely: 

-C-C-C-C-C-0-P-0-P-0-C-C-C-C-C--- N-C-N 
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The phosphate-transferring coenzyme; adenosine triphosphate, 
has the structure 

adenine-ribose-phosphate-phosphate-phosphate 

and the biochemical reaction of transfer involves only the terrni- 
nal phosphate grouping. The function of the cdmplex nonactive 
part of these molecules is to ensure that the coenzymes combine 
with the appropriate enzyme, with the active groups of atoms 
correctly positioned. I t  is generally found that biologically active 
molecules contain only a small "active centre." the remainder 
of the molecule conferring specificity in much the same way as 
the wards of a key adapt it to open one lock, or at most only a 
few. Different "keys" are constructed from simple units, such 
as adenine and other purine bases, sugars such as ribose, or amino 
acids, and the arrangement as well as the nature of these units 
determines the specificity of the biologically important molecule. 

Yeast will ferment any one of three simple sugars: glucose, 
fructose and mannose. They differ only slightly in the arrange- 
ment of atoms in the molecule and can be converted one to the 
other by the action of dilute alkalies. The first step in fermenta- 
tion is the addition to the sugar molecule of a phosphate group 
(transferred from a coenzyme). The three sugar monophosphates 
are interconvertible by enzymes which thus reproduce the catalytic 
action of alkali on the free sugars. From the trio of monophos- 
phates one, fructose monophosphate, is selected for further trans- 
formation. A second phosphate group is accepted from the 
coenzyme to give fructose diphosphate. This molecule is split into 
halves. each retaining one phosphate group. The two substances 
so formed also belong to the class of (phosphorylated) sugars 
known as trioses. since the molecule contains only three carbon 
atoms; sugars such as glucose are termed hexoses, as their mole- 
cules have six carbon atoms. The two triose phosphates differ in 
the structure of their molecules in the same way as glucose mono- 
phosphate differs from fructose monophosphate, and are likewise 
interconvertible by a specialized enzyme. The action of the split- 
ting enzyme, in reverse. can be imitated in the chemical laboratory; 
the free triose sugars can be made to combine to give fructose. by 
the catalytic action of alkalies. 

In the next stage, the key to the whole process, one of the triose 
phosphates is oxidized, hydrogen being transferred to the carrier 
cozymase. The product remains attached to the enzyme, however, 
until a molecule of free inorganic phosphate (not phosphate bound 
to the phosphate-transferring coenzyme) is encountered, when the 
final step occurs by which phosphate is incorporated to form an 
intermediate containing two phosphate groups per molecule (di- 
phosphoglyceric acid). This then undergoes, several intramolec- 
ular rearrangements, each catalyzed by its specific enzyme. The 
two phosphate groups are split off and bound to the phosphate- 
transferring coenzyme, and eventually pyruvic acid is formed. 
The net result is 

glucose + 2 pyruvic acid 
z cozymase --+ 2 reduced cozymase 
z phosphoric acid + bound to coenzyme 

This series of enzyme reactions is common to sugar transforma- 
tion in muscle and yeast. as well as some bacteria and plants. I t  
is only the subsequent fate of the pyruvic acid that is different. 
In muscle, hydrogen is taken from reduced cozymase ('ivhich is 
thus restored to its original form) to give lactic acid. In yeast, 
pyruvate is first split to carbon dioxide and acetaldehyde; the 
latter accepts hydrogen to form alcohol. (Alcohol, however, is not 

formed when the yeast cell is abundantly supplied with air ;  in 
this case another complex system of enzymes converts pyruvic acid 
to carbon dioxide and water). 

Especially as a result of studies of the bacterium Pseudomonas 
jlz~orescens, it has been realized that modifications of this scheme 
of carbohydrate breakdown occur in different organisms. In the 
one mentioned, glucose is first oxidized to gluconic acid. The 
similarities are. however, still more striking than the differences. 

In  the living yeast cell, the enzymes of the zymase system are 
enclosed within a membrane through which the phosphorylated 
intermediates cannot diffuse; as, normally, the cells occupy only 
a small proportion of the total volume, very little of the total 
sugar fermented is a t  any time present in the form of these inter- 
mediates. For this reason they escaped detection until the Buch- 
ners succeeded in liberating the enzyme complex from the cell. 

The importance of phosphate, in its various forms, is clear from 
this summary of the chemical changes of alcoholic fermentation. 
In  seeking further understanding of this point, it is necessary to 
refer to one of the most fruitful concepts of modern biochemistry, 
that combined phosphate is the form in which energy released by 
the degradation of the sugar molecule is preserved and subse- 
quently transferred to all parts of the living cell. This energy is 
available for chemical synthesis, as in growth. In  muscle it is 
converted to mechanical work, or it may appear in other forms, 
for example light, as in fireflies and luminescent bacteria, such as 
those responsible for the phosphorescent glow of rotting fish. The 
complexity of the fermentation process therefore becomes under- 
standable if it is remembered that' its function is to enable the 
yeast cell to grow, i.e., to synthesize new cell material. Zymase 
may be likened to an oil refinery producing both fuel oil (phos- 
phorylated coenzyme) and raw materials for chemical processing 
(the intermediates of fermentation). The growth process of the 
yeast cell finds a counterpart in the manufacturer specializing, 
for example. in plastics production who requires a particular raw 
material and also oil to drive his machines. Also, he may require 
raw materials from other sources. in the same way as the yeast 
cell requires ammonium salts, for example, before it can construct 
protein molecules. 

Lt'hen yeast grows in the absence of air, part of the sugar trans- 
formed is incorporated as new cell substance, but a far greater 
part is excreted as alcohol. This apparent waste may be a means 
of rendering the sugar unavailable to other organisms and therefore 
valuable to the survival of the species. In air, more phosphoryl- 
ated coenzyme is formed by enzymes outside the fermentation 
system and a greater proportion of the sugar can be used in build- 
ing cell material. 

Modern research on the biochemistry of fermentation falls into 
three broad classes: ( I )  the enzymes and reactions described are 
being studied in an increasing variety of organisms; ( 2 )  the in- 
dividual enzymes are being examined in fine detail, in an effort to 
understand catalysis in terms of the molecular forces involved; (3) 
enzymes and their action are being investigated in situ in the living 
cell. 

I n d u s t r i a l  F e r m e n t a t i o n  Processes.-These start with the 
selection of a suitable microorganism. Each main type (e.g., yeast 
or lactic acid bacteria) exists in a bewildering number of strains, 
and selection of the best one is of key importance. Fermentation 
conditions such as acidity, air supply and concentration of nutri- 
ents must be carefully adjusted in the light of the result aimed at. 

Products may be of many types. In some cases. a major part 
of the raw material (usually sugar in some form) is transformed 
into the desired product. Examples are: alcohol. glycerol, carbon 
dioxide (marketed as dry ice) from yeast fermentations; butyl 
alcohol and acetone, lactic acid. acetic acid from fermentation by 
one or another type of bacterium; citric acid, gluconic acid from 
mold fermentations. Fermentation alcohol and acetone are being 
partially displaced by cheaper synthetic products. ;Z notable prod- 
uct of bacterial fermentation is dextran. a gummy material. The 
bacteria responsible for this are well-known troublemakers in sugar 
refineries, but the product of their action under controlled condi- 
tions finds occasional application as a blood extender, to replace 
blood plasma transfusions. 



-4 later development is the manufacture by  fermentation of 
amino acids. an  advantage over chemical synthesis being that only 
one of two possible optically active forms is produced. Japanese 
scientists devised a bacterial fermentation process to make 
L-glutamic acid. a widely used flavouring agent. L-lysine, a sub- 
stance of great importance in human and animal nutri t ion, is manu- 
factured in the U.S. The  fermentation process is ingenious, In that 
i t  uses a mutant  strain of a coliform organism; i e., an  organism 
"created" in the laboratory by the action of ultra-violet radiation 
on the natural  strain. This mutant is incapable of making the 
lysine i t  needs for its own growth and has to be supplied nith this 
amino acid before i t  can be cultivated. But  in exchange it forms 
in the course of fermentation a much greater amount of a precursor 
substance. which is then converted into lysine itself in a second 
stage of the process. 

Other substances are produced in relatively small amount, so 
that  their extraction and purification are more complicated. Pre- 
dominant among these are  the various antibiotics. These are made 
by  mold fermentation, as are the antianemia factor vitamin B12 
and the vitamin riboflavin. ;\ntibiotics. and vitamin B12 find in- 
creasing use outside medicine as supplements to poultry and animal 
foodstuffs. 

I n  the manufacture of baker's yeast the organism itself is .the 
desired product. Enzymes extracted i rom various microorganisms. 
usually in rather crude form. are also valuable. Invertase,  from 
yeast, is used to prevent the crystalization of sugar in the manu- 
facture of soft-centred chocolates. I n  the textile industry. bac- 
terial and fungal amylases find application in removing starch 
sizing from cloth. Among other enzymes. an  interesting one is 
glucose oxidase, used to destroy glucose which otherwise would 
cause browning and deterioration of dried eggs. Yeast fermenta- 
tion has been employed as an  adjunct to synthetic methods in 
pharmaceutical manufacture. Here  what is sought is not a product 
of the fermentation itself, but  a change (usually reduction) of 
some chemical added to the fermentation. Benzaldehyde in this 
way yields a product which can be further converted, by  purely 
chemical methods, to ephedrine. Phytochemical reduction is also 
being applied in the synthesis of steroids related to  cortisone. 
These methods have the advantage of producing only one of two 
possible optically active forms, an  interesting echo of Pasteur's 
insistence on the connection between molecular asymmetry and 
life. See also BIOCHEMISTRY: G l y c ~ l y s i s  and Fev?nentation. 
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FERMI, ENRICO (1901-19 j 4 ) ,  Italian-U.S. physicist. 
Nobel prize winner (1938) for research on artificial radioactive 
substances. directed the first controlled nuclear chain reaction 
( s e e  ATOMIC ESERGY: .4~/~ie'~lement of a Chairt Reactio~z) at The 

University of Chicago, Dec. 2, 1942. and was first winner of the 
special award, which now bears his name, of $50.000 for work on 
the atom. Born in Rome, Sept. 29, 1901. he received a doctorate 
irom the University oi Pisa in 1922. He was lecturer at  the University 
of Florence, 1924-26, and professor oi theoretical physics at  the Uni- 
versity oi Rome, 1927-38. In 1934 Fermi demonstrated that nuclear 
transformation occurs in nearly every element subjected to neutron 
bombardment (see XEUTROS). T O escape blussolini's iascist decrees, 
Fermi went to the US.,  where he became professor oi physics at  Colum- 
bia universitj- in 1939; he was later associated with The University oi 
Chicago and Los hlamos, N.M.. atomic energy research programs. In 
1945 he became a U.S. citizen and was appointed proiessor in the In- 
stitute ior Suclear Studies o i  The University of Chicago, where he 
remained until his death on Nov. 28, 1954. 

See Laura Fermi, Atoms in  the Family-Ny Life W i t h  Enrico Fernzi 
(1954). 

FERMIUM. The  synthetic element fermium has the chemical 
symbol Fm and the atomic number 100. I t  occupies a position ,in 
the periodic system of the elements as the I l t h  member of a rare- 
earthlike transition series. the actinide series. ~vhich includes the 
heaviest known elements and in which an inner electronic shell 
(the j f  shell) is being filled. The eighth transuranium element 
to be discovered. it was first identified by -4. Ghiorso and co- 
workers. For a discussion of its discovery, see TRANSURANIUM 
ELEAIESTS. 

As in the case of a number of the other actinide elements, there 
is no completely logical assignment of atomic weight because the 
isotopic composition is variable, depending on the source. If 
there is a formal requirement for this quantity the use of the mass 
number of the longest-lived isotope might be considered. Since 
the longest-lived fermium isotope known in the early 1960s was 
Fm2"". it seemed unlikely that this element could be isolated 
in \I-eighable amount. I t s  chemical properties have been studied 
on a tracer scale. and in aqueous solution only the I11 oxidation 
state appears to exist. Most of the chemical studies have been 
concerned with the determination of its ion exchange properties. 

Isotopes of Ferntiurn 

/ , 1 Tx-pe* and energy 1 Type* and energy 
Isotope Half hie o f  radiation (lIeill i v t o v e  Half life of radiation (Men 1 

: Frnzi8, 249 ( short a : 4.5 days ( EC, a 6.94 
Fm250 i -0.5 hr. a i . 4 3  Frn254 ! 3 .24  hr. ar i .20  
Frn.51 I hr. 1 EC a (1%) 6.89 / 1 2 2  hr. . a 7 . 1  I Fm252 1 23 hr. 1 rn i . 0 4  I FrnZS' 3 hr. SF 

*EC = electron capture; a = alpha particle; SF = spontaneous fission. 

Fermium can be separated from the other tripositive ac'tinide 
elements by adsorption and elution from columns packed with 
ion exchange resins. Separation from the rare-earth elements can 
be effected by the use of eluting agents such as concentrated 
hydrochloric acid, which forms complex ions with the actinide 
elements which are much more stable than the corresponding ions 
formed with the rare-earth elements. Since fermium is the 11th 
member of the actinide transition series it seemed probable that 
the chemistry of the tripositive ion would be similar to that of 
the corresponding ions of other members of the series. 

The isotope F m z 9 n d  heavier fermium isotopes can be pro- 
duced by intense neutron bombardment of elements of lower 
atomic number. such as plutonium, by a process of successive 
neutron capture reactions interspersed with beta particle decays 
until atomic number 100 and these mass numbers are attained. 

See J .  J .  Katz and G. T. Seaborg, T h e  Cheinistry of  the Actinide 
Elements (1957) ; G. T. Seaborg, T h e  Transuranium Eleme~zts  (1958). 

(G. T. SG.) 
FERMO, a t o ~ l n  and archiepiscopal see of the Marches, I ta ly  

(anc. Firmum Picenum), province of Ascoli Piceno, on a hill 
1.046 i t .  above sea level. Pop. ( 1 9 j i  est .)  25.267 (commune). 
The summit of the hill was occupied by  the citadel until 1446. 
I t  is cronned by the cathedral. reconstructed in 1227. .Against 
the side of the hill was built the Roman theatre;  scanty traces of 
an amphitheatre also exist. Remains of the city wall may  be seen. 

The church of S. Francesco has a tower and choir in brickwork 
of 1240. Under the Dominican monastery is a large Roman 
reservoir in t ~ v o  stories. The  piazza contains the Palazzo 
Comunale, restored in 1446, with a statue of Pope Sixtus V in 



FERN---FERNANDO DE NORONHA 
front. Porto S. Giorgio has a fine castle of 1269, blocking the 
valley which leads to Fermo. 

The ancient Firmum Picenum was founded as a Latin colony 
in 264 B.c . ,  after the conquest of the Picenes, as the local head- 
quarters of the Roman power, to which it remained faithful. I t  
mas originally governed by five quaestors. I t  was made a colony 
with full rights after the battle of Philippi, the 4th legion being 
settled there. I t  lay at  the junction of roads to Pausulae, Crbs 
Salvia and Asculum, being connected with the coast road by a 
short branch road from Castellum Firmanum (Porto S. Giorgio). 
In the 10th century it became the capital of the Marchia Firmana. 
In I 199 it became a free city and remained independent until I 550, 
when it became subject to the papacy 

FERN, a name often used to denote the whole botanical class 
of Pteridophyta, including both the true ferns, Filicales, by far 
the largest group of this class in the existing flora, and the fern 
allies, Equisetales, Lycopodiales, etc. (see BRYOPHYTA; PTERI- 
DOPHYTA). 

FERNALD, MERRITT LYNDON (1873-19 50) , U.S. 
botanist noted for his publications in plant systematics and plant 
geography. was born in Orono, Me., Oct. j, 1873. Fernald pub- 
lished works extending over a 60-year period beginning with his 
first published paper in 1890. He was educated and spent his 
entire professional career at  Harvard university, ultimately be- 
coming (191 j) Fisher professor of natural history and director 
of the Gray herbarium (1937). He was the recognized authority 
on the vegetation of eastern North America and propounded the 
so-called nunatak hypothesis to explain the persistence of plants 
through the ice age in areas largely covered by glaciers. His 
principal books are. the 7th edition of Gray's Manz~al of Botany; 
(mith Benjamin L Robinson), (1908); Persistence o f  Plants i n  
L'nglaciated Areas of Boreal America (1925) ; and Edible Wild 
Plants o j  Eastern North  America (ai th  Alfred C. Rinsey) (1943); 
8th (centennial) edition of Gray's Ma?zual of Botany (19j0). 

(R. C. R.) 
FERNANDES, ~ L V A R O  (fl. 15th cent.), the most success- 

ful Portuguese captain of the earlier I j th century, was sent south- 
ward by Prince Henry the Navigator to explore the west African 
coast. Most of the Portuguese made little progress beyond Arguin, 
and were only concerned ui th slave raiding. When Prince Henry's 
expedition of 1445 sailed for Arguin, Fernandes was entrusted by 
his uncle, Gongalves Zarco, discoverer of Madeira, with a caravel, 
under injunctions to devote himself to discovery. After visiting 
the mouth of the Senegal and rounding Cape Verde he continued 
to the "Cape of the Masts," jo leagues beyond Cape Verde. In  
1446 he returned to west Africa and coasted on to a bay I 10 leagues 
beyond Cape 17erde, little short of Sierra Leone. This was the 
farthest reached by Portuguese exploration during Prince Henry's 
lifetime and was not surpassed until 1462. A wound from a 
poisoned arrow compelled Fernandes to return to Portugal. He 
made no further effort to explore the African coast, as Prince 
Henry a7as content to establish trade in slaves, ivory and gold dust 
with Guinea (the region o_f the Senegal and Gambia). (,4. Ds.) 

FERNANDES, JOAO (fl. 1446)~ Portuguese traveler who 
stayed seven months with the nomads of Rio de Oro, played an 
important part in Portuguese expansion in Africa. In 1445 he 
went with a Portuguese trading ship to the Rio de Oro, a t  a 
latitude of about 23" N. An elderly Moorish trader wished to go 
back in the ship to investigate trade possibilities in Portugal; and 
Fernandes, then a young squire, volunteered to stay with the 
Moorish family as hostage, having already learned Arabic when a 
captive in Morocco before this date. Jews, French and Italians 
had earlier accompanied trade caravans into the Sahara. and 
Fernandes was nelcomed by the nomads with their customary hos- 
pitality. The nomads had horses and lived by herding sheep, hav- 
ing to move every eight days in search of fresh pasture. They 
lived mainly on milk, mutton and dates, while grain from Morocco 
was exchanged for slaves and gold dust from the Sudan. They were 
?Iloslem but did not speak Arabic. Fernandes was taken south 
across the desert to visit an old patriarch who from time to time 
went to the Sudan to trade for slaves and gold dust. He found that 
the nomads got their slaves from Xegro kings who raided other 

tribes. Fernandes re-embarked a t  about 19' N. and was able to 
give Prince Henry the Navigator detailed information of the 
western Sahara and the trade with Guinea. Until then the Portu- 
guese had raided the coasts for slaves as far south as the Senegal, 
but this roused hostility, and the Negroes repelled Portuguese 
attacks with poisoned arrows. From 1448 Prince Henry stopped 
slave raiding and made exchange treaties with Moorish and Xegro 
chiefs, a vastly more profitable policy that made further explora- 
tion along the coast unnecessary. I n  1446 and 1447 Fernandes 
again visited Rio de Oro to arrange trade agreements. 

See Gom5z Eannes de Azurara, Chronica . . . de Guink. (A. Ds.) 
FERNqNDEZ, GREGORIO : see HERNANDEZ, GREGORIO. 
FERNANDEZ, JUAN ( I  j36?-1604?), a navigator in the 

service of Spain, in 1563 made a celebrated voyage from Callao 
to  Chile which won him the title of brujo ("wizard"). By sailing 
out to the westward he avoided the southerly offshore winds and 
reached Valparaiso in only 30 days. He discovered the islands 
San FClix and San Ambrosio in 1574 (according to Sarmiento de 
Gamboa and Leonardo de Argensola); and a t  an uncertain date 
(probably sometime between 1563 and 1574) discovered the group 
of islands which bear his name, establishing a settlement there 
which included goats. On the failure of this settlement (1580) 
he resumed his work as a pilot and died in about 1604. The tradi- 
tion that he had discovered the southern continent in latitude 40" 
S., to the mest of Chile, originated in a memorial by Juan Luis 
Arias, written after 1614. 

BIBLIOGRAPHI~.-JU~~ Luis Arias, A me??zorial addrersed to Philip 
I I I ,  King o f  Spain (1640 and 1773). For an English translation see 
Clements Markham, The Voyages of Pedro Fernandez de Quivos (1904) ; 
B Yicuiia Mackenna, Juan Fernandez. Historia Verdadera de la isla de 
Robinson Crusoe ( 1 8 8 3 ) .  (H. M. Ws.) 

FERNANDEZ, LUCAS (1474?-I j42), Spanish dramatist 
and musician, whose plays are notable for their effective dialogue. 
simple humour and skillful use of interpolated songs and music. 
was born and educated at  Salamanca. He was professor of music 
there from I j22. His six plays ( I  j14) show clearly the influence 
of Encina (q.v.) ,  his rival as a musician. His most impressive 
work is the Aato  de la Pasidn, the others being short homely 
Christmas pieces and comic shepherd plays. His Dicilogo para 
cantor ( I  j14) is a shepherd duologue set to a popular tune and is 
the first example of a rudimentary zarzuela (a  Spanish form of 
musical coyedy). (J .  Gs.1 

FERNANDEZ NAVARRETE, JUAN (c. I 526-1 579). 
Spanish painter of the Spanish Mannerist school, called EL MVDO 
(because he was mute), was born in Logrofio. H e  is said by JosC 
de Sigiienza (Historia de In Orden de Sun Jerd?zi?no, 1605) to have 
studied in Italy under Titian and others and to have been sum- 
moned back to Spain by Philip 11. In  I 568 he was appointed 
painter to the king. who chose him to play a major role in the 
decoration of the Escorial. near Madrid ( I  576). though he did 
not live to fulfill i t ;  of the 32 altarpieces commissioned for the 
church only 8 were completed a t  the time of his death in Toledo 
on March 28, I 579. 

El Mudo's eclectic style was based on that of the Italian Man- 
nerists working in the Escorial; and he was strongly influenced 
by Titian, though there is no evidence that he was his pupil. I n  
the "Burial of St. Lawrence" (Escorial), unfinished at  his death, 
naturalism and chiaroscuro foreshadow later developments of the 
Spanish school. (E .  Hs. ;  X.) 

FERNANDO DE NORONHA, a Brazilian island in the 
South Atlantic ocean located some h j  mi. N.E. of Cape S l o  
Roque. The main island is 7 mi. long by 13 mi. wide. A neigh- 
bouring island has an area of 34 sq.mi., and there are several rocky 
islets. The islands are of volcanic origin and have steep, unpro- 
tected shore lines. The highest peak on the main island rises 
1,089 ft. above sea level. The temperatures are always mild be- 
cause of the island's latitude 3" 49' S. of the equator and its ex- 
posure to the full sweep of the southeast trade winds. The tem- 
perature ranges from an average of 78.8' F.  in March to 75.2' in 
August. The rainy season is from February to  June. During the 
long dry season there is often a serious shortage of water, although 
the average annual rainfall is 42.6 in. The population, (1950) 



FERNANDO PO---FERRARA 
648, fluctuates considerably because most of the inhabitants are in 
the military garrison. The population in 1940 was 1,065. In the 
18th century it w7as a penal colony, and some prisoners are still sent 
to the island. 

The island was given to Fernando de Noronha, its discoverer, in 
1504. Later it became a dependency of Pernambuco. In  the 17th 
and 18th centuries it was attacked several times by naval porrers, 
but the Portuguese successfully defended it. I n  1942 the island 
was made a federal territory. Of little importance economically, 
its main products are salt and guano. However. Fernando de 
Noronha has considerable strategic importance because of its po- 
sition off the bulge of Brazil. The island lies in the 5,500-mi. 
rocket-firing corridor between Cape Canaveral, Fla., and Ascension 
Island. An agreement was concluded on Jan. 21, 1957, between 
the U.S. and Brazil whereby a guided-missile tracking station was 
established under a five-year concession. (P.  E.  J.) 

FERNANDO PO (or Pool.  a Spanish island lying some 20 
mi. off the Cameroon coast of west Africa. I t  is f i 9  sq.mi. in 
area, volcanic and precipitous, but more fertile than most of west 
Africa. With the island of Annobcin it constitutes an African 
province of Spain. See  SPAKISH GUINEA. (R.  J .  H .  C.) 

FERNDALE, a city of Oakland county, in southeastern 
Xichigan. U.S.. is one of Detroit's northern suburbs, about 2 mi. 
N.  of Highland Park ( q . ~ . ) .  The Eight Mile road forms its south- 
ern boundary and the Ten Mile road its northern. Ferndale be- 
came a village in 1918. The increase in Ford car production along 
with the war industries of World LVar I brought many people to 
the area. The open farm lands in the north IVoodward area pro- 
vided homesites for these workers. I t  was incorporated as a vil- 
lage in 1919 and during the 1920s the area built up rapidly. In 
1927 Ferndale was incorporated as a city. A council-manager 
form of government has been in effect since 1924. Ferndale is 
both residential and industrial. For comparative population fig- 
ures see table in ~ ~ I C H I G ~ \ N  : Popztlation. (F. E. LE.) 

FEROZEPUR (FIROZPUR). a municipal town, tehsil and 
district in the Punjab state. India. The t o m  is about 4 mi. from 
the Sutlej. Population (1951) 40.703 (excluding the cantonment 
area with a population of 38.784). 

British rule was first established at  Ferozepur in 1835, mhen, on 
the failure of heirs to the Sikh family who possessed i t ,  a small 
territory 86 mi. in extent became an escheat to the British govern- 
ment ;  the district was gradually formed around this nucleus. The 
strategic importance of Ferozepur was at  that time very great: and 
when. in 1839, Capt. (afterward Sir)  Henry Lawrence took charge 
of the station as political officer. it was the outpost of British India 
in the direction of the Sikh power. Ferozepur accordingly became 
the scene of operations during the first Sikh \\'ar. The Sikhs 
crossed the Sutlej in Dec. 1845 and were defeated successively at 
Mudki. Ferozeshah. hliwal and Sobraon, after TT-hich they vith- 
drew into their own territory, and peace was concluded at  Lahore. 

Ferozepur rapidly advanced in material prosperity to become a 
seat of commerce, trade being mainly in grain. I t  is the site of 
three colleges affiliated to the Panjab (India) university. Feroze- 
pur tehsil (pop., 1951, 255>342) covers an area of 680 sq.mi. 

F E R ~ Z E P U R  DISTRICT comprises an area of 4,107 sq.mi. and had 
in 1961 a population of 1,620,389. The surface is level, with the 
exception of a few sand hills in the south and southeast. The 
country consists of two distinct tracts, that liable to annual fer- 
tilizing inundations from the Sutlej, and the upland tract. The 
only river is the Sutlej, which runs along the northwestern bound- 
ary. The principal crops are wheat, barley, millet, gram, pulses, 
oilseeds, cotton. tobacco, etc. The other important towns and 
seats of commerce are Moga (pop., 1951, 36.598), Fazilka (25,- 
934). Abohar (25.476) and hluktsar (22,097). The district is 
watered by the Sirhind canal and by canals from the Sutlei, the 

fore 1567, when he received a pension from the queen and be- 
came intimate with William Byrd. He  returned to Italy in later 
life and died at  Turin. His madrigals were printed at  Venice in 
1587. He  was highly esteemed in England, and Henry Peacham, 
in his Compleat Gentleman, says that "in judgment and depth of 
skill he was inferior unto none." Many of his madrigals and 
motets found their way into English collections, such as Yonge's 
Jfzlsica Transalpina, Leighton's Teares or Lan~entations.  

His son A L F ~ X S O  (d. 1628), lutanist and composer. was born 
and died at Greenwich. He  was one of the king's musicians for 
the violin under James I .  He  rrrote the music for five masques 
by his friend Ben Jonson between 1605 and 1609. He  was music 
master to Prince Henry and then to Prince Charles (Charles 11 
and, mhen Charles came to the throne, became "composer of the 
king's music." He published a book of Ayres (1609). containing 
songs written for Jonson's masques, and Lessons for 1, 2 and 3 
Viols (1 609). 

His son, also named A L F ~ N S O  (d. C. 1660)! succeeded (1628) 
his father as a viol player in the king's band. He  and his brother 
Henry jointly held the post of musician in ordinary to the king. 
Both the brothers died before July 4, 1661. John Ferrabosco. 
organist a t  Ely cathedral, who died in 1682, belonged to the same 
family. 

FERRAR, NICHOLAS (1592-16371, English theologian, 
was born in London in 1592 and educated at  Clare Hall. Cam- 
bridge. graduating in 1610. In  1618 he became actively connected 
with the i'irginia company. JVhen in 1623 it was deprived of its 
patent, he entered parliament; but, soon deciding to devote him- 
self to a religious life, he purchased the manor of Little Gidding. 
Huntingdonshire, where he organized a small religious commu- 
nity. There. in 1626. Ferrar was ordained a deacon by Laud. 
and declining preferment, he lived an austere, almost monastic 
life of study and good ~ o r k s .  He  died on Dec. 4, 1637. and the 
house was despoiled and the community broken up ten years 
later. There are extant a number of "harmonies" of the Gospel. 
printed and bound by the community. t ~ i ~ o  of them by Ferrar 
himself. One of the latter was made for Charles I on his request, 
after a visit in 1633 to see the "Arminian Nunnery at  Little Gid- 
ding." Little Gidding is described in Shorthouse's John Inglesant. 

FERRAR, ROBERT ( c .  l s o o - l j j j  1 ,  bishop of St.  David's 
and martyr. born of a Yorkshire family, is said to have studied 
both at Cambridge and Oxford before he became a canon regular 
oi St. Xugustine. As soon as the heresy l a w  were re-established 
under I l a ry ,  Ferrar was sent down to be tried by his successor at 
St. David's. He XTas burnt a t  the stake at  Carmarthen on March 
30. 1555. 

See the article by T. F. Tout in the Dict.  X a t .  Biog. 
FERRARA, a city and archiepiscopal see of Emilia-Romagna, 

Italy, capital oi  the province of Ferrara, 30 mi. S.N.E.  of Bologna, 
situated on the Po di Yomano, a branch channel of the main 
stream of the Po. Pop. (1957 est.) 144,801 (commune). The 
town has broad streets and numerous palaces, which date from the 
16th century, when it was the seat of the court of the house of Este. 

The most prominent building is the square castle of the house 
of Este, a brick building surrounded by a moat, with four towers. 
I t  was built after 1385 and partly restored in 1554-70. The 
Palazzo del Municipio, rebuilt in the 18th century, was the earlier 
residence of the Este family. Close by is the cathedral of S. 
Giorgio, consecrated in 1135. I t  was built by Guglielmo degli 
;\delardi (d. 1146). Opposite the cathedral is the Gothic Palazzo 
della Ragione, in brick (1315-13261, now the law courts. A little 
nay off is the free university. I t  has faculties of lax\-, medicine and 
natural science. The Palazzo de' Diamanti, contains the municipal 
picture gallery, with a large number of pictures of artists of the 
school of Ferrara. 

Bikaner. the Eastern and the ~ i ~ a l p ; r  canals. The origin of Ferrara is uncertain, and probabilities are against the 
FERRABOSCO or  FERABOSCO. the name of a family of mu- supposition that it occupies the site of the ancient Forum Alieni. It 

sicians of Italian origin who settled in England in the 16th mas probably a settlement formed by the inhabitants of the lazoons 
century, The father,  D o m r ~ ~ I c o  M A K I ~  (1 513-1 574), choir- at the mouth of the PO. It appears first in a document of Aistulf of 
master at  ~~l~~~~ and at  the ~ ~ ~ i l i ~ ~  \Taticana. Rome, and then a 7 5 3  or 751 as a city in the exarchate of Ravema. After 984 'ii7e 

find it a fief of Tedaldo, count of hlodena and Canossa, nephew of 
singer in the papal chapel. He  wrote madrigals and motets. the emperor Otho I. I t  afterward made itself independent, and in 

His son A t ~ o x s o  (d. 1588), madrigalist, settled in England be- 1101 was taken by siege by the countess Matilda. At  this time it was 



mainly dominated by several great iamilies, among them the Adelardi. 
In 1146 the property of Guglielmo Adelardi passed, as the dowry 

of his niece Marchesella, to Azzolino d'Este. After considerable 
struggles Azzo Novello was nominated perpetual podesti in 1242; 
in 1 z j 9  he took Ezzelino of lrerona prisoner in battle. His grandson, 
Obizzo I1 (1264-1293), succeeded him, and the pope nominated 
him captain-general and deiender o i  the states of the church; and 
the house of Este mas from henceforth settler1 in Ferrara. Rorso 
received the fieis of Modena and Reggio irom the emperor Frederick 
111 as first duke in 1452 (in which year Girolamo Savonarola was 
born there), and in 1470 mas made duke of Ferrara by Pope Paul 
11. Ercole I (1471-150;) and his son illionso I (m. Lucrezia Borgia) 
carried on Tvar nith Venice. In 1jo9 he was excommunicated by 
Julius 11, and attacked the pontifical army in 1512 outside Ravenna, 
which he took. Gaston de Foix fell in the battle. With the succeed- 
ing popes Alfonso xvas able to make peace. He was the patron of 
Ariosto irom 1518 onwards. His son Ercole I1 (duke, 1534-59) 
married Renata, daughter of Louis XI1 of France. His son Alionso 
I1 married Barbara, sister of the emperor Maximilian 11. He raised the 
glory of Ferrara to its highest point, and was the patron of Tasso 
and Guarini, iavouring, as the princes of his house had always done, 
the arts anrl sciences. For its majolica see POTTERY AXD PORCELAIN. 
He had no legitimate male heir, and in I j g 7  Ferrara was claimed as 
a vacant fief by Pope Clement VIII. The town remained a part of 
the states oi the church, the fortress being occupied by an Austrian 
garrison from 1832 until 1859, when it became part of the kingdom 
of Italy. 
.4 considerable area within the walls of Ferrara is unoccupied by 

buildings, especially on the north, where the handsome Renaissance 
church o i  S. Cristoforo, with the cemetery, stands; but modern times 
have brought a renewal oi industrial activity. Knitted goods and 
shawls are made. Ferrara is on the main line from Bologna to Padua 
and Venice, and has branches to Ravenna, Poggio Rusco (fcr Suz- 
zara), Cento and Comacchio. At Pontelagoscuro, which is within 
the commune of Ferrara, is a railway bridge over the Po and a 
large soap and candle factory. 

See G.  Agnelli, Ferrara e Pofnposa  (1902) ; E.  G. Gardner, Dukes  
and Poets  01 Ferrara (1904) ; K .  Chledowski, Der H o f  v o n  Fevrara 
(1919) ; Arti Grafiche; G. Facchini, L a  Storia d i  Ferrara (1933). 

FERRARA-FLORENCE, COUNCIL OF. The council of 
Ferrara and Florence was the culmination of a series of futile 
mediaeval attempts to reunite the Greek and Roman churches. 
The emperor, John VII  Palaeologus, had been advised by his 
experienced father to  avoid all serious negotiations, as they had 
invariably resulted in increased bitterness; but John, in view of 
the rapid dismemberment of his empire by the Turks, felt con- 

The  council, hox~ever, desirous of negotiating unions with the 
minor churches of the east, remained in session for several years, 
and seems never to have reached a formal adjournment. The 
decree for the Armenians was published on Nov. 22, 1439; they 
accepted the filioqz~e and the rlthanasian creed, rejected Mono- 
physitism and Monothelitism, agreed to the developed scholastic 
doctrine concerning the seven sacraments and conformed their 
calendar to the western in certain points. On April 26, 1441, the 
pope announced that the synod would be transferred to the 
Lateran; but before leaving Florence a union was negotiated with 
the oriental Christians known as Jacobites. The Decvetzlm p r o  
Jacobitis, published on Feb. 4, 1442, is, like that  for the Armen- 
ians, of high dogmatic interest, as it  summarizes the doctrine of 
the great mediaeval scholastics on the points in controversy. 
The decree for the Syrians, published a t  the Lateran on Sept. 30, 
1444, and those for the Chaldeans (Nestorians) and the. Maron- 
ites (il'Ionothelites), published at  the last known session of the 
council on Aug. 7, 1445, added nothing of doctrinal importance. 
Though the direct results of these unions were the restoration of 
prestige to the absolutist papacy and the bringing of Byzantine 
men of letters, like Bessarion, to the west, the outcome was on 
the whole disappointing. Of the complicated history of the 
"Uniate" churches of the east it suffices to say that Rome suc- 
ceeded in securing but fragments, though important fragments, 
of the greater organizations. As for the Greeks, the union met  
with much opposition, particularly from the monks, and was re- 
jected by three oriental patriarchs at  a synod of Jerusalem in 
1443; and after various ineffective attempts to enforce it, the fall 
of Constantinople in 1453 put an end to the endeavour. As Turk- 
ish interests demanded the isolation of the oriental Christians 
from their western brethren, and as the orthodox Greek natimal- 
ists feared Latinization more than Mohammedan rule, a patriarch 
hostile to the union was chosen, and a synod of Constantinople 
in 1472 formally rejected the decisions of Florence. 

BIBLIOGRAPIIP.--See article ORTHODOX EASTERN CHURCH; references 
to literature by Tschackert in Herzog-Hauck, Realencyklopiidie,  vol. 
vi, 45 f f . ;  W. Norden, Das  Piipsttunz u n d  Byzaaz  (1903) ; M .  Creigh- 
ton, History  o f  t h e  Papacy during t h e  Period of t he  Re format ion ,  vol. 
ii, 173 sqq.  and the general church histories under reference to the 
Greek Church. 

strained to seek a union. The situation was, however, complicated FERRARI, GAUJJENZIO (14jo,go-I j46), ltalian artist 
by the strife which broke out between the p ~ p e  (Eugenius I\') of the Lombard school and a painter of frescoes and altarpieces, 
and the oecumenical council of Basel. Both sides sent embassies lTas born at valduggia in piedmont, H~ was stated to be annorz4m 
to the emperor at  Constantinople, as both saw the importance ,i,,, 7 j  when he died in nIilan on J ~ ~ ,  31> 1546, but he probably 
of gaining the recognition and support of the east, for on this born between 14;s and 1480. His earliest dated work is of 
~ractically depended the xrictory in the struggle between papacy 1507. The painter and writer G. P. Lornazzo, \vho was a pupil 
and council for the supreme jurisdiction over the church (see of one of Gaudenzio's pupils, says that he studied hrst under the 
BASEL, COUNCIL OF). The Greeks. fearing the domination of the obscure stefano scotto and then under ~ ~ ~ ~ ~ ~ d i ~ ~  ~ ~ i ~ i ;  the 
papacy, were at first more favourably inclinedtol~ard the conciliar latter's influence is visible in Gaudenzio's xvorks, as is also that of 
party; but the astute diplomacy of the Roman representatives. the Milanese B. Suardi, called Bramantino. On the \Thole, how- 
who have been charged by certain Greek writers with the skilful ever. ~ ~ ~ d ~ ~ ~ i ~  seems to belong to the older L ~ ~ ~ ~ ~ , - J  school. rela- 
use of money and of lies, won over the emperor. With a retinue of tively little influenced by ~~~~~~d~ da vinci, H~ is perhaps not 
about 700 Persons, entertained in Italy at the pope's expense. he ranked as highly as he might be. largely because his major works 
reached ~ e r r a r a  early in March 1438, and in the following month are in remote churches, but Lomazzo placed him seventh among 
the Union Synod was solemnly inaugurated on April 9,  1438. the painters of ltaly. 
After several months of negotiation, it seemed for several reasons H;, earliest works were done at varallo (near the sTTiss border),  
advisable to transfer the council to Florence. There ensued long \?here he painted the frescoes in the ,-hapel of S, ~ ~ ~ ~ h ~ ~ i t ~  in 
debates and negotiations on the filioque, in which Markos Eugeni- S. &Iaria delle Grazie in 1507, as well as an altarpiece (probably 
kos, archbishop of E ~ h e s u s .  spoke for the irreconcilables; but the now in Turin, Galleria Sabauda) which was contracted for in I 508, 
Greeks under the leadership of Bessarion, archbishop of Nicaea, and some frescoes in I j13,  His major work, hou~ever, was the 
and Isidor, metropolitan of Kiev, a t  length made a declaration decoration of some of the chapels on the Sacro Monte a t  Varallo, 
on the filioque (June 4 ) )  to which all save ~far lcos Eugenikos a task that occupied many years. In  this work he made an am- 
subscribed. On the next topic of importance, the primacy of the bitious attempt to secure extreme realism by setting coloured terra- 
Pope, the project of union nearly suffered sh ip~~reck ;  but here a cotta figures against a frescoed background, but it is arguable that 
vague forinula was finally constructed which, ~vhile acknowledging this ~~axivorks  effect defeats its own ends. 
the pope's right to govern the church, attempted to safeguard I n  I j I o  and I j I  I he painted an altarpiece for S. Maria a t  Arona; 
as well the rights of the patriarchs. On the basis of the above- in I j14 he ~vorked on the S. Gaudenzio altar a t  Xovara, which 
mentioned agreements, as well as of minor discussions concerning established his fame and secured further commissions in the region. 
purgatory and the Eucharist, the decree of union was d r a m  up From I jag to I 535 he is documented as living and working a t  
in Latin and in Greek, and signed on July 5 by the pope. the Vercelli, but between 1534 and 1536 he painted the "Angelic Choir" 
Greek emperor and a11 the members of the synod save Eugenikos in the dome of S. Maria dei Miracoli a t  Saronno. In I 539 he 
and one Greek bishop mho had fled; and on the following day it moved to Milan, where he spent the rest of his life and where 
was solemnly published in the cathedral of Florence. he painted several frescoes in churches. There are other works by 



him in European galleries and in Sarasota, Fla. 
SCE G.  P .  l,omazz~, Trattato drll'Avl~ (1584). Idea d ~ l  Tentpio 

( I  jgo) ; E. Halsey, Gaudenzio Frriari (1904) and the catalogue of the 
Vercelli exhibition, .hIostra di Gaudrnzio Ferruri (1gj6)  with full bib- 
liography. (P. J. MY.) 

FERRARI, GIUSEPPE (18 I 2-1 876), Italian philosopher, 
historian and politician, was born at  Milan on March 7, 1812, and 
died in Rome on July 2, 1876. After studying law a t  Pavia, he 
edited the works of Vico, prefaced by an appreciation (1335). 
H e  then went to France and, in 1839, produced his L'ico et l'ltulie, 
followed by La  Nouvelle Rcligion de Ca?npanella and La  Theorie 
de Z'erreur. I n  1840 he was made professor of philosophy at 
Rochefort, and in 1842 was transferred to Strasbourg. Owing to 
trouble with the clergy, he returned to Paris and published Iddes 
sur l a  politique de Platon e t  d 'dristote,  a defense of his theories. 
From 1849 to 1858 he devoted himself exclusively to  writing, 
publishing Les  Philosopizes Salarids, Mackiavel juge des re'volu- 
t ions de notre t emps  (1849)~ L a  Federazione repubblicafza (18j1), 
L a  Filosofia della rivoluzione (18j1), L'ltalia dopo il colpo cli 
S ta to  (18j2), Histoire des rdvolutions, o u  Gue l f e s  e t  Gibelins 
(1858; Ital. trans., 1871-73). I n  1859 he returned to Italy, 
opposed Cavour, and upheld federalism against the policy of a 
single Italian monarchy. He  held chairs of philosophy at  Turin, 
Milan and Rome, and was made senator in May 1876. His other 
works include Histoire de la raison d'e'tat, La  China e I'Eurupa, 
Corso d' is foria degli scrittol-i politici italiuni. A sceptic and phe- 
nomenalist in philosophy, a revolutionist in politics, Ferrari was 
admired as an orator and as a writer. 

See Marro Macchi, Annuario istorico italiano (Milan, 1877) ; A. 
Mazzoleni, Giuseppe Fcrrari (Milan, 1877) ; C. Werner, Die it&. 
Philosophie des 19. Jalzrh. vol. 3 (1-ienna, 1885), P. Nicoli, La 11Iente 
di G .  Ferrari (1902) ; Le Pid Belle Pagine d i  G.  Ferrari (Milan, 1927). 

FERRARI, LODOVICO (I 522-1 56 j): Italian mathema- 
tician, is chiefly known for his solutio~l of the bicjuadratic equation 
(an equation xhich contains the iourth power of the unknown 
quantity but no higher pox-er). He  was born in Bologna. Feb. 2 ,  

I j22. As a lad of I j he came into the service of Girolamo Cardano 
iq .v . )  in Milan; and most of the information about him can be 
found in Cardano's writings. He  reputedly had a fiendish temper; 
\\.hen I j he lost most of the fingers on the left hand in a brawl. 
Cardano taught him Latin, Greek and mathematics. In  I j40 he be- 
came Cardano's successor as public mathematics lecturer in nlilan 
after deieating Zuan da Coi, Brescian mathematician. At this 
time he iound the solution of the cluartic equation, later published 
in C a r d a ~ ~ o ' s  d i s  .Ila,qnu. He invented a mechanism for trans- 
forming circular into rectilinear motion, and considered geometric 
constructions with a fixed compass opening. The publication of 
the i l rs  .lIugna brought Ferrari into a celebrated scientific contro- 
versy with Niccolb Tartaglia in regard to the solution of the cubic 
equation. After six printed cartels and countercartels Ferrari 
was declared the winner in a puhlic dispute in Milan on .lug. 10, 
r 543. Subsequently Ferrari was deluged \T-ith offers-from Rome, 
Venice. from Charles de Rrissac. the French commander in chief, 
and even from the emperor Charles L' to he tutor for his son. He 
accepted an offer from Ercole Cardinal Gonzaga, regent of ?*Iant,ua, 
to become supervisor of tax assessn~ents, a position which in a short 
time made him a wealthy man. Later. ill-health and a quarrel with 
the cardinal made him take a professorship in mathematics at the 
University oi  Bologna. He  died shortly a f t e r ~ ~ a r d ,  in Oct. I j 6 j ;  
Cardano suspected that Ferrari had been poisoned for the sake of 
his nloney by his sister Alagdalena and her lover. 

See E .  Giordani. I sei c-artelli di ?naten~atica ciishda di Lodovico Fer- 
rari ( 1 8 7 6 ) ;  0. Ore, Cardano, the Gambling scholar (1953). 

(0. OE.) 

FERRE, CHARLES THEOPHILE (1845-1871), chief of 
police of the Paris commune, was until Jlarch 1871 one of the 
lesser known followers of L. A. Blanqui ( q . v . ) .  H e  was elected to 
the commune for the 18th arrondissement, polling the very. high 
figure of 13.784 votes. Toget.her with Raoul Rigault, a man as 
young as himself, he was placed in charge of the police. Like 
Marat of the French Revolution, Ferrt: of the commune has been 
invested with the reputation of a monst.er of terrorism. The de- 
partment of the police was not., indeed, very wisely run; arrests 

were made widely, haphazardly and clumsily. but the commune 
mas at least protected from internal trouble. FerrC al~vays sup- 
ported the most violent motions, in particular (after the shooting 
of Duval) a motion declaring that the hostages in the hands of 
ihe commune mould be executed if the government troops killed 
any more communard prisoners. This decree was not carried out 
until after the government trooDs had broken into Paris. when. 
ascertaining thai they were agai; shooting communard prisoners: 
Ferrt. ordered the execution of the hostages. including Archbisho~ 
Ilarboy. At his trial before the court-martial he Ydefended hi's 
action and defied the court. H e  was shot a t  Satory on Kov. 28, 
1871. 

See P .  Larousse, Dictiorznaire dzi XZXe sidcle, S.V. "FerrC" (1872) ; 
G.  Da Costa, La Conzmulte Ve'cue (1901); R. W. Postgate, Out of the 
Past ( 1 9 2 2 )  ; A. Dayct, La Gzlerre, La Si&ge, La Contnzurte d'apris 
1r.s peintzrres, gravures, photographies, sculpturrs, ntddailles, auto- 
grczphes, et objets d u  temps (1901). (See also COMMUNE.) 

FERREIRA, ANTONIO ( I  jz8-I j69), Portuguese poet, 
was a native of Lisbon; his father was employed in the house of 
the duke of Coimbra at  Setubal, and the poet was educated at  the 
University of Coimbra, where he eventually became a professor. 
The sonnets forming the First Book in his collected works date 
from I jj2 and contain the history of his early love for an un- 
known lady. The sonnets in the Second Book were inspired by 
D. Maria Pimentel, whom he afterwards married, and they are 
marked by that chastity of sentiment, seriousness and ardent 
patriotism which characterized the man and the writer. He  was 
intimate with princes, nobles and the most distinguished literary 
men of the time, and became the foremost representative of the 
classical school. I n  Oct. 14, I 56.7, he became Disensbnrgador da 
Casa do Civel, and had to leave the quiet of Coimbra for Lisbon. 
His verses tell how he disliked the change, and how the bustle 
of the capital, .then a great commercial emporium, made him sad 
and almost tongue-tied for poetry. H e  died of plague in Lisbon 
on Kov. 29, I 569, having stayed there doing his duty when 
others fled. 

Horace was his favourite poet and his admiration of the classics 
made him disdain the popular poetry of the Old School (Escola 
I~cIlza J represented by Gil Yicente. His national feeling would 
not allow him to write in Latin or Spanish, like most of his con- 
temporaries, but his Portuguese is as Latinized as he could make 
it, and he even calls his poetical works Poemas Lusitanos. Fer- 
reira wrote the Terentian prose comedy. Bristo, a t  the age of 
2 j (I jsj), and dedicated it to Prince John in the name of the 
university. I t  is neither a comedy of character nor manners, but 
its vis comica lies in its plot and situations. The Cioso, a later 
product. may almost be called a comedy of character. Cavfro is 
Ferreira's most considerable work, and, in date, is the first tragedy 
in Portuguese, and the second in modern European literature. 

The Castyo was first printed in Lisbon in I 587, and it is included 
in Ferreira's Poemas, published in I 598 by his son. I t  has been 
translated by Musgrave (1825), and the chorus of Act I appeared 
again in English in the Savoy  for July 1896. I t  has been done 
into French and German. The Bristo and Cioso first appeared with the 
comedies of SB de Miranda in 1 6 2 2 .  There is a good modem edition of 
the Complete Works of Ferreira ( 2  vols., Paris, 1865). See Castilho, 
Antonio Ferreira (3  vols., Rio, 186j), which contains a full biograph- 
ical and critical study with extracts. 

FERRERO, GUGLIELMO (1871-1942), Italian journalist 
and author, was born at  Portici, near Naples, on July 31, 1871. 
At an early age he joined the staff of the Radical semi-republican 
Secolo of Milan. H e  travelled abroad considerably, and made a 
reputation by his books L'Europa giovane (1897) and ZZ Mili- 
farisnzo (1898; Engl. tr., 1902). Later he studied Roman history, 
and in 1902 published his Grandezza e decadenza d i  Ro fna ,  which 
established his fame as historian among the general public rather 
than among scholars. H e  was an ardent advocate of Italian in- 
tervention on the Allied side in World War I. After the war he 
published numerous articles and several books prophesying im- 
minent catastrophe for Italy and the world. Among these are D a  
Fizime a Roma  (1923), also published in English under the title 
Foz~r Years of Fascism (1924). and La Fin des Aventzcres (Eng. 
ed., W a r  and Peace, 1933). His Italian works were seized by the 
Italian government in 1935. Ferrero died in Geneva in 1942. 



FERRERS- 
FERRERS, the nanie of a great Sorman-English feudal 

house, derived from Ferrikres-St.-Hilaire, to the south of Bernay, 
in Normandy. I ts  ancestor Walkelin was slain in a feud during 
the Conqueror's minority, leaving a son Henry, who took part 
in the Conquest and held a great fief in the midlands. He estab- 
lished his chief seat a t  Tutbury Castle, Staffordshire, on the 
Derbyshire border, and founded there a Cluniac priory. His 
eldest son succeeded to Ferrikres, and, according to Stapleton, he 
was ancestor of the Oakham house of Ferrers, whose memory is 
preserved by the horseshoes hanging in the hall of their castle. 
Robert, a younger son of Henry, inherited his vast English fief, 
and, for his services a t  the battle of the Standard (1138), was 
created earl of Derby by Stephen. H e  appears to have died the 
next year. 

The earls seem to have been styled indifferently earls of Derby 
or Nottingham (both counties then forming one shrievalty) or of 
Tutbury, or simply (de) Ferrers. 

William, the 3rd earl, joined in the great revolt of 1173, when 
he fortified his castles of Tutbury and Duffield and plundered 
Nottingham, which was held for the king. On his subsequent sub- 
mission his castles were razed. H e  died at the siege of Acre, 1190. 
His son William, the 4th earl, attacked Nottingham on Richard's 
behalf in 1194. He was confirmed by king John in the earldom of 
Derby, 1199. With his brother-in-law the earl of Chester, and 
with William Marshal, earl of Pembroke, whose daughter married 
his son, he acted in securing the succession of the young Henry, 
joining in the siege of Mountsorrel and the battle of Lincoln. I n  
1227 he was one of the earls who rose against Henry 111. on be- 
half of his brother Richard and made him restore the forest 
charters, and in 1237 he was one of the three counsellors forced 
on the king by the barons. H e  died in 1247. 

Robert, 6th and last earl, his grandson, succeeded as a minor 
in 12 54. H e  was one of the five earls summoned to Simon de 
Montfort's parliament, though, on taking the earl of Gloucester's 
part, he was arrested by Simon. On the king's triumph, he was 
compelled to forfeit his castles and seven years' revenues. In 
1266 he revolted on his own estates in Derbyshire, but was de- 
feated at  Chesterfield by Henry "of Almain," deprived of his 
earldom and lands and imprisoned. I n  1269, he agreed to pay 
f 50,ooo for restoration, and to pledge all his lands save Chartley 
and Holbrook for its payment. As he was not able to find the 
money, the lands passed to the king's son, Edmund. 

The earl's son John succeeded to Chartley, a Staffordshire estate 
long famous for the wild cattle in its chase, and was summoned 
as a baron in 1299, though he had joined the baronial opposition 
in 1297. On the death, in 1450, of the last Ferrers lord of Chart- 
ley, the barony passed with his daughter to the Devereux family 
and then to the Shirleys, one of whom was created Earl Ferrers 
in 1711. The barony has been in abeyance since 185 j. 

The line of Ferrers of Groby was founded by UTilliam, younger 
brother of the last earl, who inherited from his mother Margaret 
de Quinci her estate of Groby in Leicestershire, and some Ferrers 
manors from his father. On the death of William, Lord Ferrers 
of Groby, in 1445, the barony passed with his granddaughter to 
the Grey family and was forfeited with the dukedom of Suffolk 
in 1554. A younger son of William, the last lord, married the 
heiress of Tamworth Castle, and his line was seated at  Tamworth 
till 1680, when an heiress carried it  to  a son of the first Earl 
Ferrers. From Sir Henry, a younger son of the first Ferrers of 
Tamworth, descended Ferrers of Baddesley Clinton, seated there 
in the male line till towards the end of the 19th century. The 
line of Ferrers of Wemme was founded by a younger son of 
Lord Ferrers of Chartley, who married the heiress of Wemme, 
Co. Salop, and was summoned a s  a baron in her right; but it  
ended with their son. 

Higham Ferrers, Northants, and Woodham Ferrers, Essex, take 
their names from this family. I t  has been alleged that they bore 
horseshoes for their arms in allusion to Ferrikres (i.e., iron-works) ; 
but when and why they were added to their coat is a moot point. 

See Dugdale's Baronage; J .  R. Planche's The  Conqueror and his 
Companzons; G. E.  C(0kayne)'s Complete Peerage; Chronicles and 
Memol.ials (Rolls Series) ; T. Stapleton's Rotuli Scaccarii Normannie; 
H .  Norris, Baddesley Clinton, with account of the family of Ferrers 

(1897). 
FERRERS, LAURENCE SHIRLEY, 4TH EARL (1720- 

1760), the last nobleman in England to suffer a felon's death, was 
born on Aug. 18, 1720. I n  1758 his wife obtai- ed a separation 
from him for cruelty. The Ferrers estates were then vested in  
trustees, an old family steward, Johnson, being appointed re- 
ceiver of rents. On Jan. 18, 1760, Johnson called a t  the earl's 
mansion a t  Staunton Harold, Leicestershire, when Lord Ferrers 
shot him. Ferrers was tried for murder by his peers i n  Westmiu- 
ster Hall. H e  pleaded insanity, but was found guilty. On May 5 ,  
1760, dressed in a light-coloured suit, embroidered with silver, he  
was taken in his own carriage from the Tower of London to Ty- 
burn and there hanged. I t  has been said that as  a concession t o  
his order the rope used was of silk. 

See Peter Burke, Celebrated Trials connected w i t h  the  Aristocracy 
in the Relations o f  Private L i f e  (London, 1849) ; Edward Walford, 
Tales o f  our Great Families (London, 1877) ; Howell's Sta te  Trials 
(1816), xix. 88 5-980. 

FERRET, a domesticated breed of the wild polecat (Mustela 
putorzus), which it resembles in size, form and habits, and with 
which it interbreeds. I t  differs in the colour of its fur, which is 
usually yello.ivish-uhite, and of its eyes. which are pinky-red. The 
"polecat-ferret" is a brown breed, apparently the product of the 
above-mentioned cross. The ferret attains a length of about 14 in.. 
exclusive of the tail, which measures j in. I t  is employed in de- 
stroying rats and other vermin, and in driving rabbits from their 
burro~vs. The ferret is remarkably prolific, the female bringing 
forth two broods annually, each numbering from six to nine young. 
Pliny states it was employed in his time in rabbit hunting. 

YLLA F R O M  RAPHO.GUILLUD1ETTE 

THE COMMON FERRET 

The ferret should be kept in dry, clean, well-ventilated hutches, 
and fed tnice daily on bread, milk, and meat, such as rabbits' 
and fowls' livers. When used to hunt rabbits it is provided with 
a muzzle or a i t h  a cope. made by looping and knotting twine 
about the head and snout, in. order to prel~ent it killing its quarry. 
As the ferret enters the hole, the rabbits flee before it. and are 
shot as they break ground. A ferret's hold on its quarry is as 
obstinate as that of a bulldog, but can easily be broken by pressure 
of the thumb just above the eyes. Only full-gro~vn ferrets are 
"worked to" rats. Several are used at  a time and without copes, 
as rats are fierce fighters. 

See N Eveiitt. Fe~re ts  (1897). 
FERRI, CIRO (1634-1689). Roman painter. the chief dis- 

ciple and successor of the painter and architect Pietro da Cortona, 
was born in Rome. iVhen he was a little past 30 he completed the 
painting of the ceilings and other internal decorations begun by his 
instructor in the Pitti palace, Florence. H e  also co-operated in 
or finished several other works by Pietro, both in Florence and in 
Rome. 

Of his own independent productions the chief is an extensive 



FERRIER-FERROMAGNETISM 
series of scriptural frescoes in the church of S. Maria Maggiore in fund of humour. Her books portray the society in which she 
Bergarno; also a painting (rated as Ferri's best work) of St. Am- lived, caricaturing with terrible exactness its hypocrisy, boastful- 
brose healing an invalid. the principal altarpiece in the church of ness, greed, affection and undue subservience to public opinion. 
S. Ambrogio in Rome. H e  executed a large number of etchings and Yet she wrote less to reform than to amuse. I n  this she is less 
frontispieces for books. like Maria Edgeworth than Jane Austen. Xaria Edgeworth was 

Ferri was appointed-to direct the Florentine students in Rome: more of a moralist; her wit is not so involuntary, her caricatures 
where Antonio Gabbiani was one of his leading pupils. H e  died in not always so good-natured. But Jane Xusten and Susan Ferrier 
Rome on Sept. 13, 1689. were genuine humorists, and with the latter especially a keen 

FERRIER, JAMES FREDERICK (1808-186.41, Scottish sense of the ludicrous was al\vays dominant. Her hun~orous 
metaphyj ic ia~~  distinguished for his agnoiology or theory of igno- characters are always her best. But if she was not a moralist, 
rance, was born in Edinburgh on June 16, 1808. Educated at neither was she a cynic; and her wit, even where i t  is most 
Edinburgh and Oxford, he qualified as a barrister in 1832, but came caustic. is never uncharitable. 
under the influence of Sir Lxv'illiam Hamilton (who may have in- Susan Ferrier lived at  Morningside House and iri Edinburgh 
spired his visit to Heidelberg in 1634 to study German idealist for more than 20 years after the publication of her last work. 
philosophy) and was appointed professor of ci\-il history at Edin- Lockhart describes her visit to Scott in May 1531. She died on 
burgh (1842) and then of moral philosophy and political economy Nov. 5.1854, in Edinburgh. 
a t  St.  Andrew (1845). He  died at  St.  Xndre~vs on June 11. 1564. She left among her papers a short unpublished article, entitled 

Ferrier's publications include a number of articles in Block- "Recollections of \'isits to Ashestiel and Abbot.sford." This is her 
7i'ood's Magazine (from 1838 onward). mainly on metaphysics own very interesting account of her long friendship with Sir 
though one dealt with "Some Plagiarisms of S. T .  Coleridge" bvalter Scott. I t  contains some impromptu verses written by 
(1840) ; Ins t i t~r tes  o f  Jletaphysic,  the Tlzcory o f  ii'lzosuilzg ufld Scott in her album at Ashestiel. 
Beifzg (18541, his major work; an edition of the lvorks of John See Sir G. B. S. Douglas, T h e  Blackwood Group, "Famous Scots 
\frilson ("Christopher North"), his uncle and father-in-law, I 2 series," (1897) ; 2lfernoir and Correspondence o f  Susan Ferrief; collected 
vol. (1855-58); and Scottislt Philosopl~y,  the Old and the Yew John Ferrier, ed. J .  *. ( 1 ~ 9 ~ ) .  

(18j6) .  in which he defended his Ilzstitzctes and denounced the FERROCONCRETE: see CONCRETE. 
"philosophy of common-sense" that Hamilton had tried to combine FERROL, EL (known as E L  FERROL DEL CAUDILLO. since it 
with Kantianism. His Lcct~lr . f s  on  Greek Pi~ilosop/ty (zfcd Other 112s the birthplace of Gen. Francisco Franco Bahamor~de). a city 
Plzilosophici~l Rentai?is, 2 v01. (1866), and Pi~ilosophicnl Tl.orks, of northITestern Spain, in the province of Corunna; 41 mi. X.E. of 
3 vol. (1875), appeared posthumously. the city of Corunna by rail. Pop. (1950) 56.332. Ferrol ranks 

Ferrier's Hegelian epistemology (a word that he introduced into with Cartagena and Sari Fernando, near Cadiz, as one of the 
English) and ontology are based on the concept of the unity of principal Spanish naval stations. The to\rin is on a north shore 
the act of knowledge, which combines the knowing subject and headland of the Bay of Ferrol and is concealed by rocky hills from 
the object known. The mind cannot apprehend anything except in view from the sea. Its natural harbour, the largest in Spain, ex- 
conjunction with an apprehension of itself, and the distinction cept those of vigo and Cartagena, is deep and safe;  but the en- 
of subject and object is a source of error. Only minds in synthesis trance is a narrolv strait about 2 long, admits only one 
with what they know can be said to exist. and it is nonsense to vessel at a time and is commanded by polVerful modern batteries 
speak of the mind's "ignorance" of what is allegedly unknowable and forts on either side. ~~~~~l has yards and a large 
(as the Rantian "thing-in-itself" was said to be) ,  since ignorance arsenal basin, \vith u,orkshops and foundries, and tlTo dry doc!cs. 
must refer to what is still knowable though not actually known. Across a broad inlet west of the headland lies the submarine base of 

See E .  S .  Haldane, James Frederick Ferrier ( 1 8 9 9 ) .  La Grana. 
FERRIER, PAUL (18.43-1920)~ French dramatist, was born .After the 1908 decree for  bringing the Spanish navy up to date, 

a t  Montpellier on March 29,  1843, and he died at  N o w - l e -  much work went on in the dockyards. Local indus- 
Fuzelier on Sept. 11, 1920. One of Ferrier's greatest triumphs tries are mainly connected with the building or refitting of naval 
was the produdtion with Fabrice Carre of Jose'phine vendue par vessels. Because of the of Corunna and also because 
ses soeurs (1886). an ope'ra bozde  with music by Victor Roger. of the lack, until I904! of railway communication, El Ferrol is 
His opera libretti include Lu ?ilurocaine (1879), music of J.  Offen- not a first-class commercial port. I t  is nohv collnected by rail with 
bach; L e  Chevalier d'Hurmertta1 (1896) after the play of Dumas Betanzos on the line from Corunna; but the exports are insignifi- 
pere, for the music of A. 2Iessager; La FilZe dc: Tabarin (1901), cant, consisting mainly of pit props, and the chief imports ordi- 
with 'l'ictorien Sardou, music of Gabriel PiernC. narily are coal, cement, timber, iron and machinery, for use in 

FERRIER, SUSAN EDMONSTONE (1782-18~4), Scot- ' the shipping industries. 
tish novelist, born in Edinburgh on Sept. 7, 1782, was the daughter ~1 Ferrol was a mere fishing village until, in I 726, Philip V chose 
of James Ferrier, a t  one time one of the clerks of the court of it as the site for a naval base, and Ferdinand V I  (1746-17 jg) later 
session with Sir Walter Scott. set up shipbuilding yards there. Charles I11 developed i t  as 

Susan Ferrier's first novel, Marriage (1818), was begun in a naval arsenal and erected strong fortifications between I 769 
concert with a friend, Miss Clavering, but this lady wrote only a and 1774. In 1799 the British made a fruitless attempt to cap- 
few pages. I t  was followed in 1824 by T h e  Inheritance, a better ture it, but on so". 4, 18oj. they defeated the French fleet in 
constructed and more mature work; and the last and perhaps front of the town, which they compelled to surrender. Delivered 
best of her novels, Destiny,  appeared in 1831. All these novels were by treachery to the French on Jan. 27, 1809, i t  was vacated by 
published anonymously. With their clever portraiture of con- them on July 2 2 .  \vhen the French invaded Spain in 1823, the 
temporary Scottish life and manners, and even recognizable port withstood a month's blockade before surrendering on r2ug. 
caricatures of some social celebrities of the day, they could not 27. Nationalists captured i t  early in the civil war of 1936-39. 
fail to become popular north of the Tweed. Many were the con- FERROMAGNETISM is the kind of magnetism associated 
jectures as to the authorship of the novels. I n  the Xoctes ~vith iron. cobalt and nickel and some alloys and compounds con- 
A ~ ~ b r o s i a ~ z a e  (Nov. 1826) James Hogg is made to mention The  taining one or more of these elements or manganese. I t  is charac- 
Inheritance, and adds. "which I aye thought was written by Sir terized by the strong attraction of one magnetized body to an- 
Walter, as weel's ~Vlarriage, till it spunked out that i t  was written other, a phenomenon known to the ancient world. 
by a leddy." In contrast to other substances, ferromagnetic materials are 

Scott himself gave Susan Ferrier a very high place indeed magnetized easily. and in strong magnetic fields the magnetization 
among the novelists of the day. In his Tales o f  My Landlord he approaches a definite limit called saturation. IVhen a field is ap- 
calls her his "sister shadow," the still anonymous author of "the plied. and then removed. the magnetization does not return to its 
very lively work entitled Lbl(~rriage." Lively, indeed, all her works original value-this behaviour is referred to as hysteresis ( g . ~ . ) .  
are, written in clear, brisk English, and with an inexhaustible \Then heated to a certain temperature called the Curie point; 



FERRUCCIO-FERRY 
different for each substance, ferromagnetic materials lose their 
characteristic properties and cease to be ferromagnetic; however, 
they become ferromagnetic again on cooling. 

Ferro~nagnetic materials are essential parts of the machines of 
modern civilization, e.g., electric motors and generators, trans- 
formers, telephones, loud-speakers and many others. Useful mate- 
rials consist of t\vo classes: those which are magnetized in weak 
fields and lose their magnetism easily (high permeability mate- 
rialsj and those requiring rather strong fields for magnetization 
but retaining their magnetism with tenacity (permanent magnets). 
See MAGNETISM. (R.  111. B.) 

FERRUCCIO or FERRUCCI, FRANCESCO (1489-15301, 
Florentine captain, who served in the Bafzde )\*ere in various parts 
of Italy, earning a reputation as a daring fighter and somewhat 
of a s\vashbuckler. When Pope Clement VII and the emperor 
Charles V decided to reinstate the Medici in Florence, they made 
war on the Florentine republic, and Ferruccio was appointed 
Florentine military commissioner at  Empoli, where he showed 
great daring and resource by his rapid marches and sudden attacks 
on the Imperialists. Early in 1530 Volterra had thrown off 
Florentine allegiance and had been occupied by an Imperialist 
garrison. but Ferruccio surprised and recaptured the city. Dur- 
ing his absence, however, the Imperialists captured Empoli by 
treachery, thus cutting off one of the chief avenues of approach 
to Florence. Ferruccio then attempted a diversion by attacking 
the Imperialists in the rear and started from Volterra for the 
Apennines. But at  Pisa he was laid up for a month with a fever 
-a misfortune which enabled the enemy to get wind of his plan 
and to prepare for his attack. At the end of July Ferruccio left 
Pisa at the head of about 4,000 men, and although the besieged 
in Florence, knoxving that a large part of the Imperialists under 
the prince of Orange had gone to meet Ferruccio, wished to co- 
operate with the latter by means of a sortie, they were prevented 
from doing so by their own traitorous commander in chief Mala- 
testa Baglioni. Ferruccio was defeated on Aug. 3 at  Gavinana; 
he himself was wounded and captured. 1C1aramaldo out of personal 
spite dispatched the ~vounded man with his own hand. Sine days 
later Florence surrendered. Ferruccio was one of the great soldiers 
of the age, and his enterprise is the finest episode of the last days 
of the Florentine republic. 

See also under FLORENCE and MEDICI. 
BIBLIOGRAPHY.-F. Sassetti, I'ita d i  Francesco Ferrucci, written in the 

16th century and published in the Archiv io  storiro, vol. iv, pt. ii (18j3). 
with an introduction by C. Monzani; E. .;lloisi, L a  Battaglia d i  
Gav inana  (1881) ; c f .  P. XTillari's criticism of the latter work, "Ferruccio 
e Maramaldo," in his Arte ,  storia,  e J l losofa  (1884) ; Gino Capponi, 
Stor ia  della repubblica d i  Firenze, vol. ii (187 j ) .  

FERRY, JULES FRANCOIS CAMILLE (1832-1893), 
French statesman, was born at Saint DiC (Vosges) on April 5 ,  
1832. He studied law, was called to the bar at Paris, and con- 
tributed to the Temps. He attacked the empire with great violence, 
directing his opposition especially against Baron Haussmann, pre- 
fect of the Seine. Elected republican deputy for Paris in 1869, 
he protested against the declaration of mar with Germany, and on 
Sept. 6, 1870 was appointed prefect of the Seine by the govern- 
ment of national defence. H e  administered Paris during the siege, 
and after the Commune was obliged to resign (June j, 1871). 
From 1872-1873 he was minister in Athens, but returned to the 
chamber as deputy for the Vosges, and became one of the leaders 
of the republican party. H e  was a mkmber of the first republican 
ministry formed under W. H. Waddington on Feb. 4, 1879, and 
continued in the ministry until March 30, 1885, except for two 
short interruptions, first as minister of education and then as 
minister of foreign affairs. H e  was twice premier (1880-81 and 
1883-1885). Two important works are associated with his ad- 
ministration, the non-clerical organization of public education, and 
the beginning of the colonial expansion of France. He reorganized 
the committee of public education (law of Feb. -27, ISSO), and 
proposed a regulation for the conferring of university degrees, 
which, though rejected, aroused violent polemics because the 7th 
article took away from the unauthorized religious orders the right 
to teach. He finally succeeded in passing the great law of llarch 
28, 1882, which made primary education in France free, non- 

clerical and obligatory. In  higher education the number of 
teachers doubled under his ministry. After the military defeat of 
France by Germany in 1870, he formed the idea of acquiring 
a great colonial empire, not to colonize it, but for the sake of 
economic exploitation. H e  directed the negotiations which led 
to the establishment of a French protectorate in Tunis (1881), 
prepared the treaty of Dec. 17,  188 5 for the occupation of Mada- 
gascar; directed the exploration of the Congo and of the Siger  
region; and above all he organized the conquest of Indo-China. 
The excitement caused a t  Paris by an unimportant reverse of the 
French troops at  Lang-son caused his downfall (March 30, 1885), 
but the treaty of peace with China (June 9, 188j) was his work. 
After the resignation of President GrCvy (Dec. 2 ,  1887), he was a 
candidate for the presidency of the republic, but the radicals re- 
fused to support him, and he withdrew in favour of Sadi Carnot. 
The violent polemics directed against him caused a madman to 
attack him with a revolver, and he died from the wound on March 
17, 1893. The chamber of deputies voted him a state funeral. 

S ~ P  Edg. Zevort, Histoire d e  la troisibme Re'publique; A. Rambaud, 
Jules  Ferry  (Paris, 1 9 0 3 ) .  

FERRY, a place where passengers, freight or vehicles are car- 
ried by boat across a river, lake, arm of the sea or other body of 
lvater. The term applies both to the place where the crossing is 
made and to the boat used for the purpose. By an extension of 
the original meaning, ferry also denotes short overwater fights 
by airplanes carrying passengers or freight. or the flying of planes 
from one point to another as a means of delivering them. 

The term has a long history extending back to Greek mythology. 
I t  includes a wide variety of vessels, from the most primitive 
canoes or rafts to large motor-driven ferries capable of carrying 
large motor trucks and railway cars across many miles of water. 
I t  is frequently used in combination with other wordsj as in the 
expressions train ferry, car ierrv and channel ferry. 

Ferries were of great importance in ancient and medieval history, 
and their importance continued well into the period of modern 
history. Before engineers learned to build permanent bridges 
over large bodies of water or construct tunnels under them. ferries 
offered the only means of crossing. In the early history of the 
United States the colonists found that the coasts of the new world 
n-ere broken by great bays and rivers, and that the interior of 
the continent was divided by rivers that defied bridging for many 
generations. Yet crossing these rivers and bays was a necessity. 
At first, small boats propelled by oars or poles  ere the most 
common form of ferry. They mere replaced later by large flat- 
boats propelled by a form of long oar called a sweep. Sails were 
used when conditions were favourable and in some rivers the cur- 
rent itself provided the means of propulsion. 

Horses mere used on some ferries to walk a treadmill geared to 
paddle wheels: in others, horses were driven in a circle around a 
capstan that hauled in ropes and towed the ferry along its route. 

The first steam ferryboat in the United States was operated by 
John Fitch (q.v.1 on the Delaware river in 1790 but it was not 
financially successful. The advent of steam power greatly im- 
proved ferryboats: they becarrle larger, faster and more reliable, 
and began to take on a design different from other steamers. At 
cities which spanned a river and where hundreds of people and 
many horse-draivn v-agons had to cross the river daily, the typical 
C.S. ferryboat took shape. I t  was a double-ended vessel with side 
paddle wheels and a rudder and pilothouse on both ends. The 
pilothouses n-ere on an upper deck. and the lower deck was ar- 
ranged to hold as many vehicles as possible. A narrow passageway 
ran along each side of the lower deck with stairways to give pas- 
sengers access to the upper deck. A narrow casing on the centre 
line housed the engine space. The engine was of the xvalking-beam 
type ~ i t h  the walking beam mounted on a pedestal so high that it 
was visible above the upper deck. 

Terminals to accommodate such ferries were built a t  each end 
of their routes. In  order to dock promptly and per~nit wheeled 
vehicles to move on and off quickly a floating bridge was sometimes 
provided. This was a platform with one end supported by a pivot 
on land and the other end supported by floats in the water. Such 
an arrangement adjusted for changes in the tide, and the bridge 
ii-as al~vays nearly flush with the deck of the ferry. 
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AS roads improved and the use of automobiles and large motor 

trucks increased. ferries became larger and faster, but the hull 
arrangement remained the same. High-speed steam engines with 
propellers on both ends of the ferry were used. Steam engines 
gave way to diesel engines and to diesel-electric drive. Several 
states organized commissions which took over ferries from private 
ownership and operated them for the public; these commissions 
frequently also operated bridges, public roads and vehicular tun- 
nels. Increase in the use of motor vehicles so overtaxed many 
ferries that they could not handle the load. As a result, more 
bridges and tunnels were built, and ferries began to disappear from 
U.S. coasts, but their use on some inland rivers and lakes still 
continues. A modern type of ferry service transports large motor 
trucks between the United States and islands of the West Indies. 
Big truck-trailer combinations are driven onto a wharf from which 
the loaded trailers (disconnected from the truck engines) are 
hoisted aboard ship and secured for sea travel. Ships large 
enough to carry more than two hundred 35-it. trailers are engaged 
in this trade. On arrival a t  their destination the trailers are 
hoisted ashore so they can complete their journey on land. 

(M. R. D.) 
C h a n n e l  Ferries.-'4 special type of cross-channel ferry be- 

tween England and France was designed to meet the urgent need 
to supply the British armies in France and Belgium during World 
War I .  A cross-channel barge route was started from Richbor- 
ough, Kent. to Calais, where the barges continued up the canals to 
Vendroux hudruicq, Zeneghem and other points. The 255 steel 
barges so employed, each carrying about 200 tons of stores, am- 
munition. etc . were towed across the channel by tugs, of which 
67 were available, and provided a reliable service; no barge was 
ever reported lost on the channel crossing. 

However, this method did not suffice for all needs and was from 
191 7 to 1918 supplemented by three specially built train ferries 
which sailed from Richborough to Calais and Dunkirk, and from 
Southampton to Dieppe. Railway vehicles were propelled into 
the ferry at the stern. the two entry tracks spreading into four 
tracks on the deck of the vessel itself; the capacity in terms of 
four-wheeled freight cars was 54 per ferry. Rail-mounted guns 
and locomotives could be carried on the two centre tracks. About 
1.000 locomotives were thus dispatched from Richborough to 
Audruicq shops, almost ready for instant service. 

Nearly all these locomotives were returned to England in 1919 
by these same train ferries, together with passenger coaches which 
had been employed on ambulance trains or leave and demobiliza- 
tion trains in France, Belgium, Germany and Italy. I n  1919 the 
train ferries were adjusted to take motor vehicles instead of freight 
cars, if required. 

After World War I the ferry services were discontinued but, 
after a few special voyages carrying British-built rolling stock for 
export to the continent, they were acquired by Great Eastern Train 
Ferries, Ltd., and placed in service between Harwich and Zee- 
brugge, where suitable aprons (in effect, hinged lifting bridges) 
uere constructed for loading and unloading purposes. The tidal 
range a t  Harmich is only 124 ft .  and therefore the necessity of 
passing through locks a a s  obviated at  that port. This service was 
inaugurated in April 1924 and required the close co-operation of the 
London and North Eastern railway. The service acquired traffic 
in vegetables, cheese, eggs, fruit, machinery, silk and rolling stock. 

I n  conjunction with Great Eastern Train Ferries was the Anglo- 
Belge Ferry Boat company, which owned many of the freight cars 
employed on the train ferry service. Later the three former war- 
time train ferries. operating between Harwich and Zeebrugge, be- 
came part of the London and North Eastern railway fleet. 

Further train ferry developments across the channel were de- 
layed by the proposal to build a channel tunnel, but that project 
\%as turned down by the British government in 1930. 

The Harwich-Zeebrugge freight service permitted traffic to move 
without transshipment between all parts of England. Scotland and 
Wales and any station served by the standard-gauge railx~ays of 
continental Europe, stretching from Narvik to Sicily and from the 
Spanish frontier to Istanbul. The success of the Harwich-Zee- 
brugge freight service led the Southern railway to start in Oct. 

1936, in conjunction with the then Nord railway of France, a 
train ferry service from Dover to Dunkirk. 

Three vessels. ni th  a gross tonnage of 2,989 each. mere spe- 
cially built in Great Britain. the "Tnickenham Ferry." the ' Hamp- 
ton Ferry" and the "Shepperton Ferry"; they mere designed to 
carry passenger coaches and sleeping cars as well as freight cars 
across the English channel. 

Difficulties were experienced in the construction of the train 
ferry dock at Dover. because of faults in the chalk formdtion. but 
on completion a night ferry service for passengers nas  started 
between London (Victoria) and Paris (Nord). as well as other 
services for freight traffic. 

As a consequence of TVorld War I1 the London and No1 th East- 
ern railway train ferry was reduced. but the tno  fleets, Harnich- 
Zeebrugge and Dover-Dunkirk, received nen vessels, a French 
one being employed on the latter. 

The Dover-Dunkirk night ferry passenger service between Lon- 
don and Paris proved exceedingly popular. The Har~vich route 
continued to cater for freight traffic only. 

Other  T r a i n  F e r r y  Services.-A famous example is the train 
ferry across the Great Belt in the Baltic sea, operated by the Dan- 
ish State rail~iays, which carries diesel trains, sleeping cars and 
passenger coaches on the Copenhagen-Paris and other international 
services. 

In conjunction with the Swedish State railways, a ferry route 
is operated betneen Malmo and Copenhagen; another route is be- 
tween Helsing9r and Halsingborg. Before World IVar I1 a joint 
German-Swedish service ran between Sassnitz and Trelleborg and 
a Danish service between Gjedser and TVarnemunde. Ger De- 
velopments after 1948 included a new route from Grossenbrode, 
Ger., to Gjedser Italian State railways operate fine motor ves- 
sels as train ferries across the strait between Reggio di Calabria 
and Messina in Sicily. 

Outside Europe, Japanese National railways has a number of 
train ferries in service between the several islands. and in Sor th  
America the Canadian National operates a train ferry to Prince 
Edward Island as does the Canadian Pacific to Vancouver Island. 
Train ferries provide services across Lake Llich~gan, betneen 
Ludington and Frankfort in Michigan and Rlllnsukee, LIan~tonoc 
and Kewaunee in \Irisconsin; they are operated by the Chesapeake 
and Ohio and other railways including the .Ann Arbor, controlled 
by the Wabash railway. 

Railway equipment is regularly ferried across the harbours of 
New Uork and San Francisco, and a regular service of train ferries 
links Cuba to the United States. (C. E I< S ) 

FERSEN, FREDRIK AXEL, COUXT v o ~  ( 1  719-1 7W) ,  
Swedish politician, entered the Smedlsh Life Guards in 1740, and 
from 1743 to 1748 was in the French service (Royal-Sz~e'dois), 
where he rose to the rank of brigadier. At the diet of 1755-56 
he was elected landtnta?-skalk, or marshal of the dlet, and from 
henceforth, till the revolution of 1772, led the Hat party (see 
SWEDEN: Hzstory). In  1756 he defeated the projects of the court 
for increasing the royal power; but. after the disasters of the 
Seven Years' War, gravitated toward the court again and con- 
tributed, by his energy and eloquence, to uphold the tottering 
Hats for several years. On the accession of the Caps to poner 
in 1766, Fersen assisted the court in its struggle with them by 
refusing to employ the Guards to keep order in the capital when 
King Adolphus Frederick, driven to desperation by the demands 
of the Caps, publicly abdicated, and a seven days' interregnum 
ensued. 

At the ensuing diet of 1769, when the Hats returned to power, 
Fersen was again elected marshal of the diet; but he made no 
attempt to redeem his pledges to the crown prince Gustavus, 
as to a very necessary reform of the constitution, nhich he had 
made before the elections, and thus involuntarily contributed to 
the subsequent establishment of absolutism. 

When Gustavus I11 ascended the throne in 1772, and attempted 
to reconcile the two factions by a composition which aimed at  
dividing all political power between them, Fersen consented to 
open negotiations with the Caps, and was the principal Hat repre- 
sentative on the abortive composition committee. During the 
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revolution of Aug. 1772, Fersen remained a passive spectator of 
the overthrow of the constitution, and was one of the first whom 
Gustavus summoned to his side after his triumph. 'Yet his rela- 
tions with the king were never cordial. There was a slight col- 
lision between them as early as the diet of 1778; but at the 
diet of 1786 Fersen boldly led the opposition against the king's 
financial measures (see G u s ~ ~ v u s  111.) which were consequently 
rejected. At the diet of 1789 Fersen marshalled the nobility 
around him for a combat B ozltrance against the throne and that, 
too, a t  a time when Sweden was involved in two dangerous 
foreign wars, and national unity was absolutely indispensable. 
'This tactical blunder materially assisted the secret operations 
of the king. H e  and 20 of his friends of the nobility were arrested 
(Feb. I 7, I 789) and the opposition collapsed. Fersen was speedily 
released, but henceforth kept aloof from politics, surviving the 
king two years. His Historiska Skr i f ter ,  a record of Swedish 
history, mainly autobiographical, during the greater part of the 
18th century, is excellent as literature, but somewhat unreliable 
as an historical document. 

See C. G. MalmstrBm, Sveriges politiska Historiu (Stockholm, 1855- 
65) ; R. N Bain, Gustavus 111. (1895) ; C. T. Odhner, Sveriges politiska 
Historta under Gustaf IIl.'s Regering (Stockholm, 188j, etc.) ; F. A. 
Fersen, Historiska Skrijter (Stockholm, 1867-72). 

FERSEN, HANS AXEL, COUXT vos (17 jj-I~IO), Swe- 
dish statesman, was educated at  home, and at  the military schoois 
of Brunswick, Turin and Strasbourg. In 1779 he entered the 
French military service (Royal -Bavikre) ,  accompanied General 
Rochambeau to America as his adjutant, distinguished himself 
during the war with England, notably at  the siege of Yorktown, 
I 781, and in I 78 j was promoted to be colonel proprie'taire of the 
regiment Royal-Sue'dois. The queen, Marie Antoinette, was es- 
pecially attracted by his grace and wit and it is possible that he 
would have passed his life a t  Versailles, but for a hint from his 
own sovereign, then at Pisa, that he desired him to join his suite. 
He accompanied Gustavus 111. in his Italian tour and returned 
home with him in I 784. Fersen went with his regiment to Finland 
in I 788, but in the autumn of the same year returned to France, 
where Gustavus required an agent thoroughly in the confidence 
of the French royal family, and sufficiently able and audacious to  
help them in their despprate straits. Before the end of 1790 
Fersen had to admit that the cause of the French monarchy was 
hopeless so long as the king and queen of France were captives 
in their own capital. Finding the requisite funds he made the 
arrangements for their flight to Varennes, and was the coachman 
of the fiacre which drove the royal family from the Carrousel to 
the Porte Saint-Martin. 
In 1791, Fersen was sent to  Vienna to induce the emperor 

Leopold to  accede to a new coalition against revolutionary France, 
but he soon realized that the Austrian court meant to do nothing, 
and was transferred to Brussels, where he could be of more 
service. In Feb. 1792, he reached Paris with counterfeit creden- 
tials as minister plenipotentiary to Portugal. On Feb. 13, he had 
three interviews with the royal family, but returned to Brussels 
on the z'jth, having accomplished nothing. In  1797 Fersen was 
sent to the congress of Rastatt as the Swedish delegate, but in 
consequence of a protest from the French government, was not 
permitted to take part in it. 

During the regency of the duke of Sudermania (1792-96) 
Fersen, like all the other Gustavians, was in disgrace; but, on 
Gustavus IV. attaining his majority in 1796, he was reinstated 
in all his offices and dignities. I n  1801 he was appointed Rik -  
smarskalk (=earl-marshal). On the outbreak of the war with 
Yapoleon, Fersen accompanied Gustavus IV. to Germany to assist 
him in gaining fresh allies. He prevented Gustavus from invading 
Prussia in revenge for the refusal of the king of Prussia to declare 
war against France, and during the rest of the reign was in semi- 
disgrace, though generally a member of the government when 
the king was abroad. 

Fersen stood aloof from the revolution of 1809. (See  SWEDEN: 
History.) His sympathies were entirely with Prince Gustavus, 
son of the unfortunate Gustavus IV., and when the newly elected 
successor to the throne, prince Christian Augustus of Augusten- 
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burg, died suddenly in Skbne in May 1810, the report spread that  
he had been poisoned, and that Fersen and his sister, the countess 
Piper, were accessories. IVhen the prince's body was conveyed 
to Stockholm on June 20, 1810, and Fersen, in his official capacity 
as Riksmarskalk,  received it  a t  the barrier and led the funeral 
cortkge into the city, he was attacked by the mob. I n  order t o  
save him, two officers volunteered t o  conduct him to the senate 
house and there place him in arrest. But when he appeared on 
the steps, the crowd rushed on him and kicked and trampled him 
to death, while the troops, drawn up in the Riddarhus Square, 
made no effort to rescue the Riksmarskalk. 

See R. M .  Klinckowstrbm, Le Comte de Fersen et la cour de France 
(1877; Eng. ed. entitled, Diary and Correspondence of Count Axel 
Fersen, 1902) ; R. N. Bain, Gz~stavzls III . ,  vol. ii. (1895) ; P. Gaulot, 
U n  Ami de la retne (1892) ; F. F. Flach, Grefve Hans Axel von  Fersen 
(Stockholm, 1896) ; E. Tegner, Gustaf Mauritz Armfelt, vol. 111. 

(Stockholm, 1883-87) : 0. G. de Heidenstam. Marie-Antoinette, Persen 
et Bavnave; lez~r Correspondance (1913, Eng. trs., 1926). 

FERTILITY AND FECUNDITY. Fertility is the power 
to beget living offspring; fecundity that of the individual to  pro- 
duce functional gametes (marrying cells, sex cells, in the higher 
animals' ova and sperms). The reproductive rate of a mating or 
of a generation is determined both by the fecundity of the indi- 
viduals composing it and by the fertility of their matings. 

There is some meaning in viewing fecundity as what a species 
can do in terms of maximal reproduction, and fertility, as what 
a species actually does. Animals that live more exposed to rigor- 
ous environmental conditions usually have a high fecundity and 
those in more protected environments, frequently in part of their 
own making, a lower fecundity. This can be said differently: I n  a 
general way, fecundity is in direct relation to  the chances of 
death; those species which have many enemies and face many 
hazards produce many eggs. There are numerous exceptions to 
this rule, hovrever. I t  has been estimated that the Pacific herring 
of the Strait of Georgia has a population on four spawning 
grounds of ~,ooo.ooo to 9.000,ooo fishes. These produce annually 
something in the order of 8,0oo,ooo.ooo to 7 j,ooo,ooo,ooo eggs of 
which about o.17L may reach maturity even though 9j% may 
hatch, On the other hand, a mammal such as the human species 

has a low fecundity but a high degree of reproductive success in 
terms of reproductive effort. 

Fecundity potentials can assume startlingly high proportions. 
An individual oyster can produce 5j,ooo,ooo to  114,000,000 eggs 
during its lifetime. I t  is estimated that the blue crab of the 
western Atlantic carries as many as 1,750,ooo eggs a t  one time. 
A fish, the shad, is reputed to lay from 30,000 to  ~oo,ooo eggs 
per season; an adult cod about 4,400,ooo eggs per year, and the 
carp from 2,000,000 to 4,000,000 eggs a year. An old speculation 
suggests that the tapeworm Taenia produces a t  least 8,800 eggs in 
3 single proglottis and liberates as many as 13 or 14 proglottids 
each 24 hours. 

Fecundity is affected by factors which determine or influence: 
(I) T h e  number  of gametes available at t he  t i m e  of fertiliza- 

tion. In  certain forms the female is monotocous (producing one 
young at  a birth), only one ovum being extruded from the ovary 
and becoming available for fertilization a t  each period of "heat." 
In others she is polytocous, several or many extruded ova being 
available for synchronous fertilization by the abundant sperm. I n  
both forms the ripening of the ova and the number extruded are  
conditioned by emironmental factors. As a general rule, the aver- 
age number of offspring in a litter in any species of mammals is 
inversely proportional to the average size of the animals of that  
species. In ungulates, twins are exceptional. The sow, however, 
is remarkable in having very large litters. I n  small mammals and 
rodents large litters are the rule, but the bats are  exceptional, 
only one young ordinarily being produced a t  a time, doubtless 
to avoid extra weight when flying. Broadly speaking those species 
in which the gestation period exceeds six months produce but one 
young at  a time and the number of teats is an approximate indi- 
cation of the average size of the litter. The initial fecundity grad- 
ually waxes to a climax and thereafter gradually wanes. I n  poly- 
tocous animals the first litter as a rule is relatively smaller as  are  
those which are born towards the end of the reproductive life of 
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the individual. In the fowl the greatest fecundity is exhibited dur- 
ing the first year and diminishes rapidly and progressively there- 
after. I t  is probable that artificial selection is the cause of this ante- 
dating of the peak of fecundity in the fowl. Increased nourishment 
is followed by an increase in the number of ova shed in the poly- 
tocous forms, e.g., the effects of "flushing" (special feeding) in sheep. 
Insufficient food and especially a deficiency of the accessory food sub- 
stances, vitamins B and E (see VITAMMS) lead to  an imperfect pro- 
duction or to the nonproduction of gametes by both male and female. 
The number of sperms is an important factor in efficient fertilization, 
for a certain concentration is required in the rabbit. Ordinarily, 
spermatozoa are present in amply sufficient numbers in the male ejacu- 
late. Hammond (1925) found that in the case of the male rabbit re- 
peated intercourse was followed by no reduction in fertility, though 
the periods between copulations became increased. Lloyd Jones and 
Haqs (1918), however, found that excessive intercourse led to a 
reduction both in pregnancies and in litter size. 

(2) T h e  frequency of ovulation. There are monoestrous forms in 
nhich the female has but a single oestrous cycle within one sexual 
season, and polyoestrous in which she has two or more. Since fer- 
tilization can only occur during the oestrous cycle the reproductive 
rate is limited by the frequency of these cqcles. In most wild mammals 
the male experiences a sexual season as  well as the female and genera- 
tive activity is entirely restricted to  such times. In  man and most 
domesticated animals, however, the male is capable of sexual inter- 
course a t  all seasons, though an  increased sexual activity may be 
evidenced at  certain times of the year. Since in the human female 
there is no restricted sexual season fertilization can occur at  all times 
throughout the year. Long continued lactation would seem commonly 
to exert an inhibitory influence on the oestrous cycle. In the pig, 

' early weaning leads to a more frequent recurrence of oestrous cycles 
and an  increased number of litters. 

(3) T h e  length o f  l i fe  o f  tlze individual and tlze length of i t s  repro- 
duct ive phase. Longevity is an hereditary character. Fecundity is 
exhibited during the period of life between puberty and senescence. 
The total number of opportunities for fertilization is influenced by 
hereditary and environmental factors which affect the time of attain- 
ment of puberty, the time of the onset of the climacteric, and the 
length of life. The protection and sanitation of domestication and 
civilization can prolong life and delay the decline of reproductive 
vigour. 

( 4 )  T h e  functional ability of the gametes. The gametes of the 
mule and of other interspecific hybrids are in the great majority of 
cases inherently imperfect and incapable of fusing in proper fertiliza- 
tion. Commonly the sterility in these cases is due to irregularities in 
the mechanism of division of the germ cells and in some to the fact 
that the chromosome number and form of the two parental forms are 
widely different (see CYTOLOGY). Poisons, toxins and X-rays can 
render the gametes imperfect. The intra-abdominal undescended testis 
(e.g., in so-called "rigs" in horses) cannot proceed In the elaboration 
of functional sperm for this cannot occur at  a temperature as high 
as that within the body. Certain wild animals when removed from 
their natural habitat and kept in captivity become partially or com- 
pletely sterile even though kept in a healthy condition and in their 
native countries. For reasons as yet unknown the generative system 
fails to  discharge its functions: there is either an absence of sexual 
desire or an inability to elaborate functional gametes. Some normal 
stimulus to sexual activity, possibly a psychological one, is lacking. 

Ferti l i ty.- The union of the gametes and the proper development 
of the resulting individual is embarrassed or prevented by factors 
which affect: 

( I )  T h e  act of sexual congress, e.g., homosexuality, intersexuality, 
and other structural, physiological and psychological anomalies. 

(2) T h e  actual union of the ganzetes after eficient congress. 
For reasons as yet unknown, certain individuals are infertile inter se 
but when mated with other individuals beget offspring. In human 
societies a differential fertility rate distinguishes the social grades. The 
average size oi the family among the relatively socially unsuccessful 
is on  the whole greater than that of the successful. Much of this dif- 
ference is due to  differences in the exercise of control, abstinence, and 
the use of contraceptives. I t  has not yet been demonstrated that any 
of it is due to  a differential fecundity distinguishing the social grades. 

(3) T h e  antenatal nurture of the  offspring. Hereditary and environ- 
mental factors can bring about the death of the embryo and foetus 
i n  utero. In polytocous forms the number of fertilized ova is fre- 
quently in excess of the nutrition available for them with the rtsult 
that  atrophy and absorption of the surplus embryos and foetuses 
occur. In  other cases the death of the offspring is due to the action of 
hereditary lethal factors (see HEREDITY). An instance of such lethal 
factors is that which eliminates the homozygous yellow mouse. The 
mating yellowX yellow invariably yields yellows and grays in the ratio 
2:1. Such yellows are constitutionally heterozygous: the homozygous 
yellow dies in  utero as the result of the action of the hereditary factor 
for yellow present in duplicate. Haemophilic (bleeder) female children 
are comparatively rare: i t  is thought that the homozygous haemo- 
philic usually dies early in pregnancy; only the female can carry 
the factor for this sex-linked character in duplicate (see HEREDITY). 
An examination of the sex ratio among new-born children, still-births 

and abortions, reveals the fact that during intrauterine life and parturi- 
tion more males than females succumb. The male is constitutionally 
less able to withstand unfavourable conditions. 

( 4 )  The postnatal viability o f  the individual. The same hereditary 
and environmental factors as those which operate antenatally arc 
responsible for the fact that more males than females succumb during 
the antepubertal period. During the age group 10-1 j qears more 
females than males die, a reflection of the dangers that bcset the onset 
of puberty in the female. 

(See REPRODUCTION.) 
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FERTILIZATION. A new organism, animal o r  plant, usu- 
ally arises from a fertilized egg. Fertilization is t he  union of an  
egg cell (ovum) from the  female, with a sperm cell (spermato- 
zoon) from the  male. In the  process of fertilization, two main 
functions a r e  served: ( I )  the egg is  activated to  development 
by  the  spermatozoon and ( 2 )  the hereditary characters of both 
mother and father are  combined in the new organism. T h e  activa- 
tion of the  egg b y  the  spermatozoon is in the  nature of a chem- 
ical reaction and results in a change in the  surface and in the 
substance (cytoplasm) of t he  egg cell. T h e  combination of the 
hereditary characters is accomplished b y  the  nuclei, small bodies 
within the cells, o r  more  specifically by t h e  chromosomes within 
the nuclei. 

Egg cells are formed in  t h e  ovary and a re  typically large cells 
rather simple in appearance, each consisting of cytoplasm and 
a nucleus. T h e  cytoplasm is enclosed in a cell membrane and 
consists of a liquid matrix o r  "ground substance" in which are  
embedded yolk and other granules of different sizes, weights and 
chemical composition. T h e  nucleus is a small spherical b ~ d y  
within the  cytoplasm enclosed by a nuclear membrane and con- 
sisting of a liquid matrix (nucleoplasm) and the  chromatin ma- 
terial which in certain stages is in the form of very definite bodies 
or chromosomes in which lie the  genes ~vh ich  determine the 
hereditary characters. Each species of animals and plants has a 
definite number of chromosomes. In the  fruit fly, Dsosophila 
melanogaster, on which so much genetic work has been done, 
there are eight chromosomes in the  body cells and early egg and 
sperm cells. The  chromosome number in man, long thought t o  be  
48, is now placed a t  46. 

The spermatozoa are very specialized small cells adapted to  
their function of finding and attaching themselves to  the egg. 
The spermatozoa develop in the testes from cells originally much 
like primitive egg cells. Whereas the egg cell increases greatly 
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in size .ririthout much change in form as it matures, the sperm cell 
actually becomes smaller and very complicated in structure. They 
differ in shape in different animals (see fig. I ) .  The most common 
type is a free-s~imming form consisting of: ( I )  a head containing 
the chron~osomes, now massed together. but of the same number 
as those in the mature egg cell; ( 2 )  a middle piece in which lie 
certain bodies, centrosomes, which probably function in the subse- 
quent division of the egg; and (3) a long tail which is very motile 
and enables the sperm to swim. M A T U R E D  EGG,  

The spermatozoa of some animals ( e . ~ . ,  crabs and lobsters) have E N T R A N C E  O F  SPERM APPROACH O F  PRONUCLEI DIVISION OF SPERM CENTRE 

no tails. but several spinelike processes by which they move slowly 
to the egg. 

Since, in fertilization. the chromosomes m,hich come from both 
the male and the female are added together and would double 
in number in each generation, there is a special mechanism by 
nhich this is prevented. Just before the egg cell becomes mature' 
and ready for fertilization, the chromosomes become associated 
in pairs, so that apparently only half the number is present. Now 
the cell (oijcyte) divides twice, very unequally, into one large and 
one very small cell. These two small cells, known as polar bodies 
(fig. 2) ,  are discarded. But in the process of throwing off the polar 
bodies, one-half of each paired chromosome is discarded also, so 
that the mature egg is left with one-half the number of chromo- 
somes (haploid number) that are present in each of the body cells 
and early germ cells (diploid number). Likewise the sperm cell 
(spermatocyte), in maturing, divides twice but into equal cells, 
each liith half the original number of chromosomes (now haploid 
nurhber), and all four of these cells form spermatozoa. Thus 
when the egg and sperm unite in fertilization, the somatic (diploid) 
number characteristic of the species is restored. 

Since all the cells of the body, including the germ cells, arise by 
division of the original fertilized egg cell. each cell has the same 
number of chromosomes. 

The sex of an individual is determined at fertilization by the 
sperm in man and many other animals because half of the sperma- 
tozoa differ from the other half in one of the chromosomes In  
butterflies, moths and birds, the sperm are all alike but the eggs 
are of t a o  slightly different types mith regard to one chromosome 
and here the female determines the sex of the next generation at  
fertilization. (See CYTOLOGY; HEREDITY; GENE.) 

F e r t i l i z a t i o n  in t h e  Sea Urchin.-Jfrhereas it is difficult to 
obtain human eggs, certain marine eggs can be obtained in abun- 
dance and the actual process of fertilization, that is, the union of 
the egg and sperm, can be best studied here (see fig. 2 ) .  One 
can put the eggs of a sea urchin, Arbacia punctulata, in sea water 
in a small glass dish and add some sperm. Under a microscope 
one can watch the sperm cells collect around each egg. The meet- 
ing of the egg and sperm is generally believed to be by chance 
in animals, not by chemical attraction, but having reached the 
egg, the sperm are held there by the surrounding jelly (see EM- 
BRYOLOGY, CHEMICAL). Though there may be thousands of sperm 
present, only one sperm enters the egg, and, in Arbacia (also in 
mammals), at any point on the surface. In some animals several 
sperm normally enter but only one takes part in the union with the 
egg nucleus ( e . g . ,  in the hen's egg). Within two minutes, in 
Arbacia, a membrane, the fertilization membrane, is thrown off a 
small distance from the surface of the egg; it removes the unsuc- 
cessful sperm from the surface of the egg and probably protects 
the egg as it develops. 

Some of the details of the succeeding events can be seen in the 
living egg but they are better seen in stained sections, that is, 
thin slices of the eggs which have been killed and stained and 
mounted on a glass slide. About five minutes after fertilization 
the sperm head is seen inside the egg, accompanied by a small 
star-shaped figure, the sperm aster. This is generally believed 
to arise from the centrosome brought in by the middle piece. In  
this case the tail of the sperm is left outside, though in some eggs 
(e.g., the guinea pig) the tail also enters the egg. The head of 
the sperm becomes the male pronucleus, enlarging somewhat as 
it approaches the egg nucleus (female pronucleus), which itself 
moves slightly toward the male pronucleus. 

The two pronuclei unite near the centre of the egg and the astral 
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radiations extend throughout the cell; this is the monaster, readily 
visible in the living egg. In  the fusion nucleus of Arbacia the 
male and female components become indistinguishable. Soon 
(about 30 min. after fertilization) the nuclear membrane breaks 
and a typical division figure, the mitotic figure, then forms. The 
chromatin material from the nucleus forms into definite bodies, 
the chromoson~es, which become arranged at the equator of a 
spindle. a t  each of whose poles is an aster; this figure is called the 
amphiaster. The chromosomes in this egg are small andnumerous: 
probably there are 38 (diploid number). The chromosomes then 
divide. half of each chromosome going to each pole; then they 
reform into new nuclei. The two asters are readily visible in the 
living egg, and one can watch the indentation of the cytoplasm 
between the two asters forming the cleavage furrow, which deepens 
and soon separates the egg into two halves or blastomeres, each 
with a nucleus formed by the daughter chromosomes. 

The first cleavage takes place in this egg in about j o  rnin. after 
fertilization a t  23' C. In this division, as in all subsequent divi- 
sions, the chromatin material, which is a combination of maternal 
and paternal, is equally distributed to the two daughter cells. By 
subsequent divisions, 4, 8, 16, etc., cells are formed with clock- 
like regularity. (See CYTOLOGY; EMBRYOLOGY.) 

N u m b e r  a n d  Size of Eggs.-The simplest form of fertiliza- 
tion takes place in marine animals such as the sea urchin, as 
described above, mollusks and worms. The eggs and sperm are 
shed, when ripe. into the sea water. Since the union of egg and 
sperm is almost entirely by chance, each animal produces millions 
of eggs and sperm. In the frog, the male clasps the female as the 
eggs are being laid, and sheds his sperm over them. There are in 
this case many fewer eggs. In  the higher animals, including the 
mammals, the eggs are fertilized inside the body of the female, 
on their :my down from the ovary to the outside. There are 
still fe~ver eggs provided in this case. The eggs of some animals 
(c.g., birds) are laid soon after fertilization, and since they must 
develop to a free-living form before hatching, they are supplied 
with a large amount of nourishment in the form of yolk. In  the 
hen's egg. the young embryo is a small white disc on the surface 
of the yolk and all the rest of the egg, yolk and white. is nutrient 
material In  most mammals, including man, the young embryo is 
nourished ~ i t h i n  the mother by her tiqsues. so that the egg requires 
no reserve material and is relatively small and simple. 

F e r t i l i z a t i o n  in M a n  a n d  O t h e r  Mammals.-The mature 
human egg, as nell as that of a dog and cow, is approximately 
100p in diameter ( = 0.1 mm. or  11250 in.), excluding the zona 
pellucida; it is the largest cell in the body, about the size of a 
Lery fine grain of sand, just visible to the naked eye. I t  is essen- 
tially like the sea urchin egg, consisting of a mass of granular 
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cytoplasm with a nucleus which cannot be seen in the living egg, 
but  can be readily seen in stained and sectioned material; in the 
clearer rabbit egg, the nucleus can be seen in the living cell. There 
is a clear translucent zone, the zona pellucida, just outside the real 
cell membrane, about 20p thick (function unknown. probably 
protective). I t  has been estimated that there are about 400.000 
eggs, mostly immature: in the two ovaries of a young woman. 
I t  is believed by most authorities that all the eggs which will 
function in life are already present in the new-born girl, though 
some anatomists think new eggs are formed continuously in the 
ovary of the adult and that these are the functional ones. Since 
a woman usually sheds only one egg a month (none during preg- 
nancy) from about 12  to 48 years of age. she needs only about 
430 eggs during her lifetime. so that she has, potentially, nearly 
1,000 times more than are necessary. 

As the egg ripens in the ovary, cells nlultiply around it to 
form a follicle. The follicle (about 12 inm. diameter when ma- 
ture) pushes its way to the surface of the ovary, bursts and re- 
leases its contents including the egg; this is ovulation. The egg 
now leaves the ovary, probably after the first polar body has 
been formed, and is received by the open end of one of the tiyo 
oviducts or Fallopian tubes, usually the one on the same side of 
the body. I t  passes through the Fallopian tube which is about 
11.; cm. long ( =  4+ in.), probably both by means of the current 
made by the little hairs or cilia lining the tubes and by contrsction 
of the muscle fibres in its ~valls. The egg takes four days to travel 
through the Fallopian tube on its way to the uterus. 

The mature human spermatozoon is much like that of a rat or 
a rabbit or even a sea urchin (fig. I ) .  It has an over-a11 length 
of about 60p (= 0.06 mm. or in . ) .  The head. xvhich con- 
tains the nucleus. is rounded and asymmetrical. being somewhat 
flattened; it is about j p  long, 3p wide and ~ . j p  thick. The tail 
is about jop long and 0 . 3 ~  in diameter. I t  is among ihe smallest 
cells in the body. The volunle of the human sperm is about 
-- ,,,:,, that of the egg. I t  h a  been estimated that all the 
spermatozoa necessary to produce the next generation in Sorth 
America could be contained in the space of an ordinary pinhead. 
The  eggs necessary for the next generation could be put in a pint 
jar. The sperm cells are formed continuously after puberty 
throughout life. I t  is estimated that there are 300.000,000 sperm 
in each ejaculation (4 cc.), and since it takes only one sperm to 
fertilize an egg, the ~vaste is enormous. 

Sperm cells deposited in the vagina by the male make their 
way in a few hours through the uterus. probably by muscular 
contraction of the \ ~ n l l .  and up into the Fallopian tubes. They 
swim at the rate o i  about 2 .7  mm. per minute which is near the 
rate of a good slvimmer. length for length. I t  is in the upper 
part of the Fallopian tubes that fertilization takes place, that is, 
i i  there happens to be a ripe egg present. Fertilization prohahly 
takes place within a day after ovulation; if not fertilized. the 
egg clegenerntes after a day. Ovulstion usually occurs about 14 
days before the onset of the next menstruation. On the third or 
fourth day after fertilization, probably when in the four or eight 
cell stage, the developing egg p s s e s  into the uterus. I t  becomes 
attached to the uterine \vall on about the seventh day after fer- 
tilization. The empty follicle in the ovary has meanwhile been 
transformed into the corpus luteum, an organ which produces the 
important hormone progesterone. (Sce REPRODUCTION; REPRO- 
DGCTIVE SYSTEM.) 

Sperm can be introduced into the mammalian body artificially, 
with a pipette, and are functional in fertilizing the eggs. This has 
been done xvith horses. dogs and sheep, and was practised by the 
Arabs in the 14th century. I t  is now a common practice to trike 
the sperm from a particularly good bull and send it (with a small 
amount of glycerine) packed in dry ice to hreeders to fertilize 
their cows. Some bull sperm has been kept frozen in this manner 
for four years and has retained its fertilizing capacity. Human 
sperm, likewise frozen, may be kept in dry ice for three months and 
still retain its fertilizing power. 

Fertilized mammalian eggs (rabbit and monkey) have heen re- 
covered froru the I'allopian tubes, and motion pictures have been 
taken of their development for several days after fertilization. 

Development of the human egg outside the body (in vitro) is 
much more difficult to obtain, but there is no fundamental reason 
why this should not be done. The very complicated later develop- 
ment of any mammalian egg, including the human, will be almost 
impossible to obtain in vitro. 

Hybrids.-In most cases the female of one species cannot be 
fertilized by the male of another. Well-known hybrids. however, 
do occur, but are usually sterile, e.g., the mule (see HYBRIDIS~I).  

Parthenogenesis.- There are a few animals in which the 
egg develops naturally without fertilization; such is the case in 
the plant lice (aphids) 'and the male bees (drones). There are 
a number of eggs, notably those of the sea urchin and starfish, 
which can be made to develop to normal larvae by artificial 
means instead of by fertilization. Heat. cold, various salts, hypo- 
tonic and hypertonic sea water have all been used to cause par- 
thenogenesis in eggs of various animals. In  the case of the frog, 
the eggs can be activated by pricking with a needle. Even mam- 
malian (rabbit) eggs have been reported to develop partheno- 
genetically, by cooling the unfertilized eggs and then incubating 
them (G. Pincus and H. Shapiro, 1940). I n  artificial partheno- 
genesis, there is, of course, only one set of chromosomes, derived 
from the mother (see PARTHENOGEKESIS) . 

Merogony.-This is the term applied to the fertilization of a 
nonnucleate egg or egg fragment. I t  is possible to shake apart 
or cut certain marine eggs, so that one part contains the nucleus 
and the other part has none; eggs can also be broken into two 
parts by rapid centrifuging. On fertilization, both these fragments, 
the nonnucleate as well as the nucleate, may develop into larvae. 
These nlerogonic eggs have, like the parthenogenetic eggs, only 
one set of chromosomes, but in this case it is the paternal set. 

Pa r thenogene t ic  Merogony.-A combination of partheno- 
genesis and merogony can be made by treating nonnucleate 
frc~gments with a parthenogenetic agent. These completely non- 
nucleate egg fragments (of drbncia)  have passed through suc- 
cessive cleavages in a fairly normal fashion to the blastula stage 
(E. B. Harvey. 1g j6) .  The very early development of an egg 
can. therefore, take place without fertilization and without any 
nucleus. 

Fer t i l i za t ion  in Plants.- In plants as in animals. a union 
of male and female cells takes place in fertilization; but only 
among the lower plants such as the algae, and in the mosses and 
ferns, is a large cell fertilized by a small free-swimming sperm 
cell. 

In the flowering plants. fertilization takes place in the pistil 
(often a vase-shaped structure present in the centre of the flower'), 
within which lies the o\-ule, and in it the egg cell. The pollen 
grains are carried by the wind or insects to the pistil; there they 
elongate into pollen tubes vihich grow down into the ovule. One 
of the nuclei of the pollen tube combines ~vi th  the nucleus of 
the egg. thus ensuring inheritance from both parents. The fertili- 
zation process, as thus simplified: is somewhat complicated by 
an alternation of generations, a nonsexual generation alternating 
with the sexual generation. (See PLANTS AND PLANT SCIENCE; 
ANGIOSPERMS.) 

Invest igat ions A f t e r  1950.-Knowledge of the process of 
fertilization increased considerably after the main facts were 
established as outlined above. This was largely the result of 
the development of the electron microscope. Of special interest 
was the observation of acrosomal filaments of many sperm cells. 

In many eggs the cortex, a layer just beneath the surface of the 
egg. contains special granules which disappear a t  fertilization and 
help form the fertilization membrane. In the sea urchin, about 
15 to 20 seconds after the attachment of the acrosome filament 
of the sperm to the egg surface these cortical granules begin to 
explode in a wave which encompasses the egg surface. The vitel- 
line membrane lifts off the surface because of the colloid osmotic 
pressure of the substances released by the cortical granules. The 
remaining material from these granules becomes incorporated into 
the fertilization membrane ~vhen it hardens, and into the hyaline 
layer which soon appears over the egg surface. There seems to he 
no doubt that the fertilization membrane is of dual origin, and is a 
combination of the vitelline membrane and material from the 
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cortical granules. 

Studies continued on the method of sperm entry into the egg, 
the movement of the nuclei within the egg, the fertilization cone 
and fertilization membrane and polyspermy, and special emphasis 
was placed upon the chemical changes, probably due to enzymes, 
that occur during and after fertilization. Since much of this 
work remains unsettled, definite conclusions cannot be drawn 
on many of the details of fertilization, especially from the chemi- 
cal standpoint. See also references under "Fertilization" in the 
Index volume. 

BIBLIOGRAPHY.-E. B.  Wilson and E. Learning, An Atlas of Fertiliza- 
tion (1895) ; E. B. U'ilson, The  Cell i n  Developnzent and Heredlty, 
3rd rev. ed. (1925) ; T. H. Morgan, Experintental Enzbvyology ( 1 9 2 7 ) ,  
The Theory o f  the Gene, rev. ed. (1928) ; L. B.  Arey, Developmental 
Anutonzy, 6th rev. ed. (1054) ; G. W. Corner, The Hornzoizes ilz Huiizan 
Reproduction (1942), Ourselves Unborn (1944) ; A. L. and L. H. 
Colwin, "Morphology of Fertilization: Acrosome Filament Formation 
and Sperm Entry,!' in The  Beginnings oJ Elnbryonic Developiizent: 
a Sytrzposiu~n, ed. by  .4. Tyler, R. C. von Borstel and C. B. Metz, 
American .Issociation for the Advancement of Science, Publication 
no. 48 (1957) ; R. D. i\llen, "The Initiation of Development," in Johns 
Hopliins University McCollum-Pratt Institute, A Sy~itposiz~?iz on the 
Chenzical Basis o f  Development, cd. by Wm. D. McElroy and Bentley 
Glass (1958) ; Lord Rothschild. Fertilization ( r g j 6 )  ; E .  B. Harvey, 
The Awzerican Arbacia alzd Other Sea Urchins (1956) ; C. Polge, "Low- 
Temperature Storage of Mammalian Spermatozoa," Proc. Roy .  Soc., 
S.B., 147:498-508 (Dec. 17, 1957). ( E .  B.  HY.) 

FERTILIZERS AND MANURES. Fertilizers include 
both natural and artificial substances that increase the produc- 
tiveness of plants. In  many countries of the world, including the 
United States and all of Europe, fertilizers stand in the way of 
widespread starvation. I n  areas such as China and India where 
famines have been commonplace, extensive use of fertilizer where 
needed could significantly reduce the incidence of food shortages. 
I t  was estimated that by the second half of the .zoth century at  
least 2074 of the food produced in the United States was due di- 
rectly to commercial fertilizers. 

I t  had become clear that the rapidly growing population of the 
world must depend increasingly upon commercial fertilizers for 
its food and fibre. 

This article is divided into 14 broad sections dealing with the 
history and use of fertilizers and manures and providing detailed 
information about the various kinds of fertilizers. Fertilizer ap- 
plicators and manure spreaders are described in the article TILLAGE 

M ~CHINERY. 
In addition to the related articles referred to in the following 

sections of this article see also AGRICULTURAL EDUCATIOS AND 

R E S E ~ R C H ;  PLANTS AND PLANT SCIEKCE. 
The following are the main divisions of this article: 

I. Historv 
11. Essential Elements 

111. Determining Fertilizer Needs 
IV. Influence of Fertilizers on Livestock and Human Food 
V. Analyses, Grades and Ratios 

VI. Fertilizer Injury to Crops 
VII. Foliar Applications 

VIII. Nitrogen Fertilizers 
A. ~ a t u r a l  Organics 
B. Naturally Occurring Chemical Nitrogen Fertilizers 
C. Synthetic Kitrogen Fertilizers 

IX. Phosphorus-Supplying Fertilizers 
A.  Reserves and Production 
B. Processing Phosphate Rock 

X. Potassium Fertilizers 
A. UTorld Reserves 
B. History of Potassium Fertilizers 
C. Mining and Processing 
D. Potassium-Supplying Fertilizers 

XI. Mixed Fertilizers 
XII. Secondary Elements 

XIII. Manures 
XIV. Compost 

I. HISTORY 

When there were large areas of unused frontier land in the 
world it was often more economical for farmers to move onto 
new, unfarmed land than to invest additional money in fertilizers 
for the land they were then farming, a practice continued into 
the second half of the 20th century in some underdeveloped areas 

of the world (see TROPICAL AGRICULTURE). However, some use 
of manure and composts is probably almost as old as agriculture 
itself and many other materials, such as ground bones, wood ash 
from burning the felled trees, dried blood, saltpetre, guano and 
fish were employed long before the chemistry of soils and crops 
was understood (see AGRICULTURE, PRIXIITI~E) The disappear- 
ance of the frontiers combined with improvements in the technol- 
ogy of fertilizer manufacture and more effective transportation 
led to a growing role of fertilizers for producing the needed food 
and fibre. 

The first prerequisite to the use of fertilizers was a n  under- 
standing of the function of plant nutrients in plant growth. I n  
the light of present kno\~ledge of plant growth. it is difficult to  
understand some of the concepts that were set forth by the scien- 
tists of a few hundred years ago. The milestones in the de- 
velopment of understanding of plant growth and nutrition rank 
in significance to mankind with the greatest achievements in chem- 
istry, physics. mathematics, astronomy and other disciplines. The 
Romans, beginning with Cato about 2 0 0  B.C. through Columella 
in the first century A.D . knew enough about soil fertility to  recom- 
mend crop rotations. liming acid soils, adding manure and grow- 
ing legumes which fix atmospheric nitrogen. Jan Baptiste van 
Helmont (1577-1644) conducted a classic experiment with a wil- 
low tree as one of the earliest attempts to find the principle under- 
lying plant growth. H e  planted a 5-lb. tree in 200 lb. of soil. 
Five years later the tree had grown to 169 lb. but the soil had 
lost only 2 oz. He concluded that water was the sole nutrient 
utilized. 

A German, J. R. Glauber (1604-68), found large crop responses 
to saltpetre (potassium nitrate) and believed it  to be the principle 
of life. In 1699, John Woodward grew plants in (a )  rain water, 
(b) water from the Thames river, (c) effluent from the Hyde Park 
(London) conduit and (d)  the effluent plus garden mold. The 
amount of plant growth increased with greater sediment in the 
water. He concluded that the soil contained the long-sought prin- 
ciple. About 1750 to 1800, trained chemists began to study plant 
nutrition. I n  1804, ThCodore de Saussure introduced quantita- 
tive methods and established several important principles. I n  
1834. Jean Baptiste Boussingault established the first field experi- 
ments. 

In 1840, Justus von Liebig (9.v.) drew wide attention to agri- 
cultural fertility investigations with several striking theories con- 
tradicting the old notion that plants derive their nourishment from 
humus. He also proved that strong acid treatment increased the 
availability to plants of nutrients in bones (see Processing Phos- 
phate Rock, below). In  1886. Hellriegel and Wilfarth determined 
that certain microorganisms in combination with leguminous plants 
obtained nitrogen from the air. From the late 1880s research con- 
tinued at  an accelerated rate on the determination of additional 
essential elements, on the best time, rate and method to apply 
fertilizers, and on fertilizer formulations. 

11. ESSENTIAL ELEMENTS 

Of the slightly over go chemical elements that occur naturally 
in the earth's crust or atmosphere at  least 15 are known to be 
essential for normal plant growth. Another element is added to 

TABLE I.-Elements Essential for Normal Plant Growth 

Used in ~ 
l a r ~ e  amounts 

Carbon. . . 
Hydrogen . . 
Oxygen. . . 
Nitrogen . . 
Phosphorus. . 
Potassium . , 

Calcium . . 
Iv1 agnesium . . 
Sulfur . . . 

Symbol - 
(C) 

It3 
(S)  
(P! 
(E;) 
(Ca) 
(Mg) 
6) 

. . .. 
From soil solids Manganese " r 

v # 
" Zinc 
" Xolybde- 

n o n  

# n 
1 num 1 Chlorine 

Source 

From air 
v r 

e # 

Symbol 

(B) 
(Cu) 
(we) 
(Il.In! 
(Zn) 

(Mo) 
(C1) 

Used in 
small 

amounts 
-. 

Boron 
Copper 
Trnn 

Source 

From s:il sotds 

the list on an average of about every 10 or 2 0  years as new tech- 
niques are devised for producing more nearly chemically pure 
sources of nutrients for plant nutrition studies. The identification 
of several elements which are needed in almost infinitesimal 
amounts was long overlooked because the elements were contained 
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as traces of impurities in the chemicals used to supply other nutri- 
ents known to be needed. or were dissolved in adequate quantities 
from the glass containers. 

The essential elements and their sources are indicated in Table I.  
Each element has a specific biological role to play in normal plant 
growth. Some nutrients become part of the structure of the 
plant; others are required for normal growth but do not become 
a structural part of the plant. Several of the minor elements 
appear to be needed for proper functioning of the enzyme sys- 
tems which regulate plant growth. 

111. DETERMINING FERTILIZER NEEDS 

The determination of the fertility needs of economic plants has 
received more attention from soil and plant scientists than any 
other aspect of plant growth. Several approaches are used. 

N u t r i e n t  Deficiency Symptoms.-Many plants exhibit easily 
recognized symptoms of certain nutrient deficiencies. To the 
trained person these symptoms are helpful in indicating nutrients 
to be applied. Relying heavily upon deficiency symptoms has, 
however, three weaknesses: a ~rofi table  resDonse to fertilizer is 
often possible before the plait  
shows the symptom; by the time 
the symptom is recognized it is 
frequently too late in the growth 
of the crop to prevent a serious 
loss of yield; many crops never 
exhibit identifiable symptoms. 

Soi l  Tests.-Soil tests care- 
fully made on representative 
samples and interpreted by a 
trained soils expert are an impor- 
tant tool in planning a sound soi 
fertility plan. Soil tests measure 
the general fertility level and, 
when made systematically over 
a period of years, show whether 
fertility is being maintained, in- 
creased or is declining. (See also 
SOIL TESTING A N D  ANALYSIS.) 

A L F A L F A  P L A N T  E X H I B I T I N G  C H A R -  
'Iant Tissue Tests'-Chem- A C T E R I S T I C  P O T A S S I U M  D E F I C I E N C Y  

ical tests of the tissues of grow- 
ing plants are sometimes helpful in diagnosing deficiencies, but 
the interpretation must be made by a trained person because of 
the complex interplay of soil moisture! temperature and fertility 
and the effect of one nutrient on another. 

Soi l  Classification.-Soil maps are available for many impor- 
tant soils of the world. The description of the soils frequently 
gives valuable information on the inherent nutrient status. 

F i e l d  Exper iments  a n d  F a r m  Trials.-In the final analysis 
actual field experiments are the best guide to fertilizer response. 
Other techniques are mostly substitutes that are used because they 
are less costly than widespread field experiments. Many farmers 
and gardeners can conduct small trials on their own situations. 

IV. INFLUENCE O F  FERTILIZERS ON 
LIVESTOCK AND HUMAN FOOD 

Fertilizers influence plants that are consumed by livestock and 
humans in several ways: ( I )  by increasing the yield and thus the 
amount of plant available; (2) by making it possible to grov dif- 
ferent species of plants on a soil; and (3) by changing the chemi- 
cal composition of the individual species with respect to minerals, 
vitamins, proteins or hormones. When a nutrient that is extremely 
deficient in a soil is added in small amounts the plant usually re- 
sponds first in increased growth; as the nutrient is added in greater 
amounts it is likely to accumulate in the plant, frequently in excess 
of the amount required for optimum growth. Wide variations in 
inherent soil fertility or fertilizer applications often change yield 
but do not markedly affect the chemical composition of fruits and 
seeds although an abundant supply of nitrogen raises the protein 
content of grains. Data on the effect of fertilizers on vitamins, 
protein quality and hormones are much less extensive than for 
mineral composition. Research indicates that climatic factors are 

more influential than soil factors. 
Since grazing livestock obtain all of their food directly from 

the soil, the nutritional deficiencies related to soil fertility and 
fertilizers are more common in such livestock. According to 
Kenneth Beeson: "An abnormally low level of phosphorus in the 
soil and in forage crops is the most nidespread and economically 
important factor in nutritional troubles in grazing animals" (Amer- 
ican Plant Food Journal, 5 :6-11, National Plant Food Institute, 
Washington. D.C., 195 I ) .  

The "styfsiekte disease" common in the Union of South Africa 
is due to a deficiency of the herbage in phosphorus and calcium. 
Phosphorus deficient forage has been found in Alabama, Florida, 
Michigan. Minnesota. Montana, Tennessee. Texas and Wisconsin 
in the United States. Cobalt deficiencies for livestock are knoun 
to exist in several areas of the world. The effect of fertilizers 
and soil fertility on the quality of livestock products is an impor- 
tant consideration because meat, milk and other livestock products 
contribute a substantial part to human food. Further research 
is needed but it appears that when enough fertilizers are used to 
grow desirable species and adequate quantities of plants the nutri- 
tive quality of the foods is generally acceptable. Livestock are 
more directly affected by fertilizer and soil fertility than humans 
because humans eat mostly the fruits and grains of plants, which 
are less influenced by soil fertility than the leaves and stems which 
make up a large part of livestock feed; the diet of humans in- 
cludes foods brought in from other geographical areas, and many 
humans eat livestock products nhich are little affected in quality 
by changes in the diet of the animal. A notable example of a 
direct relationship between soil and human health is goitre, caused 
by a deficiency of iodine. There have also been reported cases of 
selenium toxicity in some areas of Mexico. 

Organic a n d  Inorgan ic  Fertilizers.-Some persons have ad- 
vanced the claim that chemical fertilizers jeopardize the health of 
animals and humans. A comprehensive study by the house of 
representatives of the United States led to the follo\\ing commit- 
tee report: "No reliable evidence was presented that the use of 
chemical fertilizers has had a harmful or detrimental effect on 
the health of man or animals." Scientific evidence indicates that 
nutrients actually enter living plants in the same chemical form 
nhether the nutrients are from organic or inorganic sources. I t  
is possible to add certain harmful elements to the soil and have 
them absorbed by plants with a subsequent deleterious effect on 
animals. Selenium, for example, occurs in such abundance in some 
soils in the great plains region of the United States from Montana 
to Sew Mexico that grazing animals develop alkali disease. The 
effects of using chemical fertilizers should not be confused with 
the effects of certain chemical insecticides and fungicides which 
may be retained as residues on harvested crops and eventually be 
consumed by humans as plant or animal products. 

The effect of fertilizers on bacteria, earthworms and other forms 
of life xithin the soil is of considerable importance. The con- 
sensus of soil scientists is that fertilizers judiciously used are not 
harmful and in fact may benefit soil life through an increase in 
the amount of plant residues returned. (See also FEEDS, ANIMAL; 
NUTRITION.) 

Nut r ien t s  Removed i n  Crops.-The number of pounds of 
some important nutrients that are contained in the above-ground 
parts of selected crops are shown in Table 11. 

V. ANALYSES, GRADES AND RATIOS 

The standard order to list the nutrients in a mixed fertilizer is 
nitrogen, phosphorus and potassium. The analysis or grade com- 
monly refers to the percentage composition of the fertilizer in 
total ?I (nitrogen). available P20, (phosphorus anhydride) and 
water soluble K,O (potassium oxide); for example, a 12-12-12. 
In fertilizer terminology P20, is called phosphoric acid and K,O 
is called potash. These terms have been used since the mid-1880s. 
Some European countries use the elemental system, K ,  P and K,  
and it is likely that the rest of the world will adopt this system. 
Fertilizer recommendations for specific soils and crops are ire- 
quently given in terms of the desirable ratio. The ratio of a 
fertilizer expresses the relationship among the three major nutri- 
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ents. nitrogen, phosphoric acid and potash, S-P,o,-I<,o, and 
in some cases additional nutrients. h 12-12-12 fertilizer has a 
1-1-1 ratio. '1 mixed fertilizer i ~ ,  one that contains more than 
one of the three principal nutrients, N. P and K. Fertiliser mate- 
rials are considered to be the basic materials which may either be 
applied directly to the soil or be combined with other materials 
to produce a mixed fertilizer. 

TABLE 11.-Sorize Plant Nt~trielzts Contdined in Crops 

/ Nutrients in above-ground parts (in lb.) 

1 I Phos- I I 1 1 

Crop 

Barley*, roo bu. . 
Cabbaxc, I t o n .  , 

Corn*, ioo  bu. . . 
Cotton, 1,500 lb. seed, 

lint; 2, joo lb. stalks, 
leareq, etc. . . 

Oats*, IOO hu. . . 
Onions, IOO bu. bulbs 
Peanuts. 1.000 lb. nuts 

I ului "inks . . . 1 7~ I 1 2  1 <O I .ZO I 10 I I C  I 

\Theat*, roo bu. . . 
Alfalfa hay i, I ton . 

*Grain rrops cannot be rompared on a bushel basis because the weight per bushel 
varies among crops. 

iCompiisition, especially nitrogen, varies wit11 tlie maturity of the crop. 
Source: Our Lniad a ~ d  Its Care, American Plant Food Council (1955). 

Throughout most of the first IOO years of the use of commercial 
fertilizers. they were manufactured and sold only in the dry solid 
form. I n  the mid-1940s anhydrous ammonia gas. NH,. was first 
wed and in the mid-19 jos liquid mixed fertili~ers were introduced. 
This period was noted for especially rapid changes in fertilizer 
manufacturing technology and agricultural me. 

VI. FERTILIZER INJURY TO CROPS 

Persons ~nho  are inexperienced in the uqe of fertilizers fre- 
quently observe brown or "burned" spots nhen they fertilize their 
lanns. and poor stands of vegetables nhen they fertilize their 
gardens. Fertilizer nutrients are, chernic~lly speaking, supplied 
as soluble salts. A high concentration of soluble salts in contact 
with succulent plant tissues. leaves or roots kills the tissue by 
removing water from it. Injury may be reduced or avoided by 
applying less fertilizrr, by mixing it through the soil surface or 
applying it in bands not in contact nl th  seeds, by sprinkling a 
lann immediately after fertilizing in order to  nash the fertilizer 
off the leaves or by utilizing more costly but safer organic forms 
of nitrogen. 

VIP. FOLIAR APPLICATIONS 

Plants can absorb nutrients through tiny openings (stomata) 
in the leaves and in some cases through the stems also. This fact 
led to speculation that perhaps feeding plants through leaf appli- 
cations could replace soil applications. Extensive research showed 
that this was possible but that, with fen. exceptions, it is eco- 
nomically practical only in the case of minor elements which are 
required in very small amounts. Often foliar applications of minor 
elements are more efficient than soil applications because certain 
soils render the elements unavailable through chemical action. 

VIII. NITROGEN FERTILIZERS 
A. KATURAL ORGAXICS 

The most important natural organic materials used in fertilizers 
are tankage (meat or garbage waste products), sewage sludge, 
castor pomace. cottonseed meal, fish scraps and dried animal 
manures including guano. Prior to 1850, nearly all nitrogen fer- 
tilizer came from such organic sources. By the second half of 
the 20th century natural organics had declined to a minor place 
in supplying the nitrogen fertilizer of the world. (See also NITRO- 
GEN, FIXATION OF.) 

B. KATURALLY OCCURRING CHEMICAL KITROGEN FERTILIZERS 
Sodium a n d  Potassium Nitrates.-Sodium nitrate. soda nitre 

or Chile saltpetre, SaNO,; and potassium nitrate, nitre or salt- 
petre. KNO,, were the first sources of chemical nitrogen fertilizer 
to be developed. They viere discovered in 1809 by Thaddeus 
Haenke between the coastal range and the Andes mountains in 
Chile. Spaniards began to mine the deposits about 1813. The  
sodium nitrate layer, known as cnliche, ranges from a few inches 
to 14 ft. in thickness. The Guggenheim process used in refining 
the ore can economically utilize ore as low as 8% in NaNO:, and 
can extract j% of the sodium nitrate. Potassium nitrate is pro- 
duced as well as some iodates, borates, chlorides and sulfates of 
commercial value. 

Coke Oven Ammonia.-Coke is extensively used by the steel 
industry. Coke is made by heating coal to 1 . 8 0 0 ~  F. in the absence 
of oxygen. In this process ammonia gas, NII,, is driven off and 
reacted with sulfuric acid to produce ammonium sulfate, a dry 
crystalline fertilizer containing 20.5% nitrogen. 

Since about 80% of the air is nitrogen, there is a reserve of ap- 
proximately 2 ooo,ooo tons over each square mile of earth surface. 
Although thls nas  utilized in a small way through atmospheric 
fixation by lightning d~scharges. by symbiotic bacteria mainly as- 
sociated ni th  the roots of leguminous plants and by nonsymbiotic 
bacteria, the vast reserve was essentially denied to man until tech- 
niques were developed to fix nitrogen from the air. In the arc 
process an electric spark is passed through a mixture of nitrogen 
and oxygen gases to combine the two elements In  the cyanamide 
process the final step involves combining nitrogen with calcium 
carbide at  high temperature to yield calcium cyanamide. CaCN2, 
containing 2 2  0% nitrogen. The third and by far the most im- 
portant method is the Claude-Haber process for producing syn- 
thetic ammonia ( N H  ,) . 

Developed by Fritz Haber, Walter Kernst and others in Ger- 
many folloning the first laboratory production in 1910. and later 
modified by a Frenchman, Georges Claude, the process is repre- 
sented by the equation : 

+ 
catalyst 

In  1947 patents were assigned to the JVisconsin Alumni Research 
foundation for a process involving direct oxidation of nitrogen in 
gas-fired furnaces. 

The most common sources of chemical nitrogen fertilizer are 
listed in Table 111. 

TABLE 111.-CI~emicel n'itrogen Fertilizers 

r Equivalent 
Per cent acidity (A) or 

Fertilizer Xitrogen basicity (B)* 

i Ammonium nitrate . , 33.5 Solid 180 (A) 
Ammonium sulfrrte . . 20.5 Solid 535 (A) 
Anhydrous ammonia . , 180 (A) 
Calcium cyanamide . , 

I Calcium nitrate . . . " " 
Potassium nitrate. . 13.0 Solid ZG ( ~ j  
Sodium nitrate . . 1 1 16.0 180 (a) 
Crea . . . . . 42.0-i6.o 1 ::1 1 180 w 
*Equivalent acidity is the amount of calcium carbonate required to  offset the  acidity 

caused by IOO Ib. of nitrogen supplied in the fertilizer. Basicity indicates a basic rather 
than acidic effect. 

A m m o n i u m  Nitrate.--Ammonium nitrate, NH,NO,, with 
33.576 nitrogen is produced by reacting ammonia gas with nitric 
acid. I t  may be used for direct application or as an ingredient 
in either liquid or dry mixed fertilizers. 

A m m o n i u m  Sulfate.-Ammonium sulfate. (NH,),SO,, with 
20.j% nitrogen can be produced from by-product ammonia from 
the coking process or with synthetic ammonia, and reacted with 
sulfuric acid. In  Europe ammonium sulfate is produced by re- 
acting aqueous ammonium carbonate. (T\;H,),CO,. with gyp- 
sum, CaSO,, to yield ammonium sulfate and calcium carbonate 
(CaCO,). I t  is used for direct applications, as an ingredient in 
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mixed fertilizers, and in bulk blends which are physically mixed 
immediately before applying. 

A n h y d r o u s  Ammonia.-Anhydrous ammonia, KH3. has 82% 
nitrogen. The synthetic fixation of ammonia has been previously 
described. W. B. Andrew initiated research in Mississippi in 
1947 which quickly led to widespread use of ammonia in the United 
States for direct application to the soil. Since anhydrous ammonia 
is a gas with 211 Ib. per square inch pressure at  104" F.  and is also 
highly irritating, it is necessary to use special handling equipment 
and to insert the gas under several inches of moist soil in order 
to prevent extensive loss. The principal advantages are that it 
is the most concentrated source and thus can be transported most 
cheaply. and it requires no further processing before being ap- 
plied. I t  may be metered into irrigation water for rill, that is, 
surface, but not overhead irrigation. 

Anhydrous ammonia is widely used in the manufacture of other 
nitrogen fertilizers. I t  is also reacted with phosphoric acid to 
produce monoammonium phosphate ( I  1% nitrogen and 48% phos- 
phoric acid, or P,O,) and diammonium phosphate (21% nitrogen 
and 54% phosphoric acid). 

C a l c i u m  Cyanamide.-The production of calcium cyanamide, 
CaCN,, has been previously described. I t  is extensively used in 
Europe. The only producing plant on the North American con- 
tinent is that of the American Cyanamid company in the province 
of Ontario. Can., near Niagara falls. 'lf'hen added to the soil, 
calcium cyanamide undergoes a series of chemical changes not all 
understood. but finally resulting in urea. A very dry soil or a 
high p~ in the soil is conducive to the formation of a chemically 
stable, toxic compound, dicyanamide. (H,CN,),. The toxicity of 
intermediate breakdown compounds is utilized in weed control 
and in defoliating certain crops prior to harvesting. Because of 
these toxic compounds cyanamide must be applied to soil a 
minimum of two to three weeks before a crop is to be planted. 

C a l c i u m  Nitrate.-Calcium nitrate. Ca(SO,),, is produced 
by neutralizing nitric acid with limestone. I t  is manufactured 
mainly in Europe. 

S o d i u m  Nitrate.-The mining and processing of naturally oc- 
curring sodium nitrate, NaNO,, has been described. Synthetic 
sodium nitrate production in which sodium carbonate is reacted 
with nitric acid began in 1929. I t  is used mainly for direct appli- 
cation as a side dressing or top dressing. 

Urea.-Urea. CO(IZ'H,),. is prepared by reacting anhydrous 
ammonia with carbon dioxide gas under high pressure in the pres- 
ence of a suitable catalyst. Rapidly converted in the soil by the 
enzyme urease into ammonium carbonate. (NH,),C03. it is used 
for direct application and mixed fertilizers including liquids. 

N i t r o g e n  Solut ions a n d  A q u a  Ammonia.-Several combi- 
nations of water, ammonia, ammonium nitrate and urea are pre- 
pared mainly as nitrogen sources in the preparation of mixed 
fertilizers, either dry or liquid, but are used to some extent for 
direct application. 

Urea-formaldehyde.-About 1950 research workers in the 
United States department of agriculture produced urea-formalde- 
hyde combinations in varying ratios of the two ingredients in order 
to produce a chemical nitrogen fertilizer that would react slowly 
in the soil and thus be resistant to leaching and available over 
a longer period of time than earlier sources. 

IX. PHOSPHORUS-SUPPLYING FERTILIZERS 
A. RESERVES AND PRODUCTION 

W o r l d  Reserves.-The estimated world reserves of phosphate 
rock and apatite are given in Table IV. Additional extensive re- 
serves not yet accurately estimated occur in Chile. China, Ireland, 
French West Africa, Indonesia, Korea, Nigeria. Rhodesia. Uganda, 
Union of South Africa and Venezuela. The principal supply of 
commercially used phosphates is the calcium phosphate mineral 
apatite ( q . ~ . ) ,  of which the most common crystalline form is 
fluorapatite, C a l o ( ~ O , ) , ' ~ , .  Iron ore is a minor source of 
phosphorus-carrying fertilizers, and animal bones supply smaller 
amounts. 

P r o d u c t i o n  a n d  Consumption.- The leading countries in the 
production of phosphate rock are the United States, Morocco, 
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the U.S.S.R., Tunisia, Nauru Island, Algeria, Egypt, the Christmas 
Islands, Makatea Island and Japan. The principal consuming 
areas are the United States, the U.S.S.R., Great Britain, France, 
Australia, Italy. Germany. Japan, Holland and Canada. 

Geological Formations.-Igneous awatite occurs as an intru- 
sive sheet on the Kola peninsula 

TABLE 1V.-World Reserves of 
of the U'S'S'R', in eastern Plzosphate Rock axd Apatite (4)  
Uganda and in eastern Trans- (in ooo,ooo tons) 
vaal. The medominant mineral 

The mineral apatite is relatively unavailable to plants until 
changed chemically. In  fertilizer terminology available phos- 
phoric acid, or P205  (43.7% phosphorus), is that nhich is water 
soluble plus that which is soluble in a neutral one normal am- 
monium citrate solution (citrate soluble). Justus von Liebig dem- 
onstrated in 1840 that the availability to plants of the phosphorus 
in bones was greatly increased by treatment with acid. In 1842 
John B. Lawes, co-founder of Rothamsted Experimental station 
( q . ~ . )  near London, patented a process for sulfuric acid treatment 
of phosphate rock to produce superphosphate, and essentially the 
same process was still used over IOO years later to produce most 
of the available PaOj in fertilizers. The findings of Liebig and 
Lawes marked the beginning of the phosphate fertilizer industry. 

There are two general procedures for breaking the apatite struc- 
ture and making the phosphorus more available: treating the rock 
uith strong mineral acids and subjecting it to high temperatures. 

Acid Processes.-Strong acids break the apatite bond and re- 
move 30% to 40% of the fluorine. Phosphate rock plus sulfuric 
acid produces ordinary superphosphate with 16% to 20% avail- 
able phosphoric acid, or P2O5. This is the most important supply 
of phosphorus-carrying fertilizer, used both for direct application 
and for manufacturing relatively low-analysis mixed fertilizers. 
Phosphate rock plus orthophosphoric acid, H,PO,, produces triple 

is fluorapatite, which may con- 
tain up to 30% phosphoric acid, 
P,O,, equivalent. Marine phos- 
phorites are sometimes deposited 
on continental shelves when cold 
water, rising from great depths, 

Country 

Fs;; it;;:? : : 
U.S.S.R. . . . . 
z ~ ? , "  : : : 
Brazil. . . 
ls~,"~I$&~'$ans , 

. . 

Reserves 

;;;;;; 
7,568 

;;::: 
572 

182 

warms as it nears the surface and , :;;;ier cduntries , 

becomes less acid as it loses car- / Total , . 
179 
670 

,+6,6~7 
bon dioxide, CO,; phosphates are 
then precipitated. The large deposits in Montana, Idaho, Utah 
and Wyoming represent a formation called geosynclinal; the Ten- 
nessee blue rock phosphate is a platform deposit. Residual phos- 
phorites arise from the weathering of marine-deposited phosphatic 
limestones. The phosphoric acid ranges from I 5% to 35%. Ten- 
nessee brown rock deposits are of this type. River pebble deposits 
occur on stream bottoms where they accumulate from runoff from 
weathering phosphatic limestone. These usually are too low in 
phosphorus to be mined competitively. Phosphatized rock de- 
posits are formed when phosphate that is being leached in acid 
water comes into contact with limestone or with rocks rich in iron 
or aluminum and is precipitated as crusts on the surface of joints 
and cavities. Tennessee white rock and Florida hard rock deposits 
are of this type and may contain up to 35% phosphoric acid. 

Guano is a source of both phosphorus (up to 2 0 %  phosphoric 
acid) and nitrogen (10% to 13%). (See GUANO.) 

Mining.-Strip mining is practised on most phosphate deposits 
although there is some shaft mining. Mining started on the North 
American continent in the provinces of Ontario and Quebec in 
Canada in 1863. Phosphates had been previously discovered in 
South Carolina in 1837 but the first mining company in the United 
States was not formed until 1867. In 1882 phosphate rock was 
discovered in Florida and from then until World War I the prin- 
cipal market was in Europe, South Africa, Australia and New 
Zealand. 111 1893 and 1896 blue rock and brown rock deposits 
were found in Tennessee. Smaller deposits occur in Alabama, 
Arkansas. Kentucky. North Carolina, Pennsylvania! Virginia and 
other states. Folloxving World War I, production developed in 
the Pacific and Indian ocean islands and in North Africa. 
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or treble superphosphate with 44% to 48% available P205,  used 
for direct application and to an increasing extent in high-analysis 
mixed fertilizers and bulk blends. 

Prompted by the shortage of sulfuric acid during World LVar 11, 
the Tennessee Valley authority developed two processes : Process I 
uses nitric and phosphoric acid to yield phosphoric acid. mono- 
calcium phosphate. CaH,(P04)2, and calcium nitrate. Ca(NO,),. 
This is ammoniated to convert the highly deliquescent calcium 
nitrate to dicalcium phosphate, Ca2H,(P04)2, and ammonium 
nitrate NH,K03. Process I1 uses a nitric-sulfuric acid com- 
bination and yields phosphoric acid. gypsum and calcium nitrate. 
As in Process I it is ammoniated and yields similar products plus 
gypsum. 

H e a t  Processes.-Subjecting phosphate rock to high tempera- 
ture breaks the apatite bond and drives off nearly all fluorine. 
Coronet pho5phate is named for the company that developed the 
process. A slurry of ground rock, silica and vater is fed into a 
rotary kiln at I 500' C. After 2 0  min the mass is quenched with 
water jets. The product contains z I yo phosphoric acid, P205, with 
18% available. Fused tricalcium phosphate, developed by TVA, 
contains 22.3% available P,05 but is not used commercially. 
Phosphate rock-magnesium silicate glass involves heating to fusion 
temperature phosphate rock with olivine or serpentine. I t  con- 
tains 19% available P205. Rhenania phosphate, developed in 
Germany. has been used since 1917. Phosphate rock, soda ash, 
Na2C03, and silica are calcined at  I.IOO' C,  to 1,200 '  C. for two 
hours, quenched nith water before being discharged from the kiln, 
and ground to 180 mesh. The product carries 27.5% available 
P,O,. Calcium metaphosphate. Ca(POd),. was patented in Ger- 
many in 1929. TV.4 began production in the United States less 
than ten years later. I t  is of particular significance because of the 
extremely high concentration of available P205 (60% to 65%') 
which makes it economical to transport long distances. To make 
it, elemental phocphorus is burned in the presence of finely ground 
rock. The P,O, produced from the burning phosphorus reacts 
with the rock. Potassium metaphosphate. KPO,, was developed 
and carried to pilot-plant stage by TVA. The fertilizer contains 
3 5 q  to 38% potash, K,O, and 55% to 58% P205. Disposition 
of the hydrochloric acid used in the process is a problem. 

R a w  Rock Phosphate.-As previously mentioned, untreated 
phosphate rock is low in available phosphorus for plants, one-sixth 
to one-twentieth being citrate soluble. Given adequate time, soil 
acids accon~plish the same purpose as mineral acids, namely to 
break the apatite bond. The rate of reaction is increased by fine 
grinding (100 mesh or finer), by moderate soil acidity and by large 
amounts of decaying plant residues which produce organic acids. 
Where it is favourably priced, rock phosphate is economically 
utilized to build the basic soil supply of phosphorus. More readily 
available sources are used to meet crop needs during the first few 
years. Long-season forage legumes utilize rock phosphate best. 
Rock phosphate is not suited to alkaline soils because of inadequate 
soil acids. The best grades of rock phosphate contain 30% to 
36% tofal phosphoric acid. P,O,, and 3% to 6% citrate-soluble 
P,O,. The very fine material that settles out in waste ponds is 
sometimes marketed as colloidal phosphate containing 20% to 247% 
total P20j  

O t h e r  Sources.-Basic slag, a by-product of the steel industry, 
usually from the Thomas and Gilchrist process. is rich in soluble 
calcium phosphates and is of commercial importance as a source of 
phosphorus mainly in Germany. France, Great Britain and other 
European countries where the slag often carries 17% to 20% 

phosphoric acid, or P,O,. I n  the United States only the slag 
from the open-hearth furnaces at  Birmingham. Ala.. is rich enough 
in phosphorus (9% to 10% P,O,, with 60% to 90% of this being 
available) to be competitive with other sources. Bone meal m7as 
once an important source of phosphorus fertilizer but now is 
used mainly by the feed industry. Liquid phosphoric acid. wet- 
process. is produced by treating rock with sulfuric acid. Calcium 
sulfate results as a precipitate and is separated out, leaving acid 
with 2 0 %  to 54% P2O5 depending upon the method used. Ther- 
mally produced acid comes from the reduction of phosphate rock 
in an electric furnace to produce elemental phosphorus which is 

burned to P20, and dissolved in water to make orthophosphoric 
acid, H,PO,. Liquid orthophosphoric acid is used on alkaline 
soils of the weitern United States mainly in irrigation water. 

When orthophosphoric acid is neutralized with ammonia, mono- 
ammonium phosphate forms. Fertilizer grades contain I I % ni- 
trogen and 48qo P,O,. Sometimes this is mixed with ammonium 
sulfate to produce a nitrogen. phosphoric acid, potash ratio of 
16-20-0. When the ammoniation of phosphoric acid is continued 
and the slurry kept a t  p ~ ,  or acidity, of 5.8 to 6.0, diammonium 
phosphate is formed. I t  has 21% nitrogen and 54% P2O5. 

X. POTASSIUM FERTILIZERS 
A. WORLD RESERVES 

M a j o r  P r o d u c i n g  Countries.-The potassium reserves of the 
world are very large but they are not precisely estimated. In  the 
second half of the 20th century estimated world reserves of potash 
in lake brines and soluble salt deposits in millions of metric tons 
of K 2 0  were: Germany, 2 . j 0 0  to 438,000; the U.S.S.R., 700 to 
18.400; Israel, 1,200; the United States, 32 j  ; France 300; and 
Spain, 270. Additional good quality reserves are also found in 
Japan, Australia, South Africa, India, and in the more recently 
discovered deposits in Saskatchewan, Can. Vast mineral reserves 
of lower quality may be utilized when new processes are developed. 
The ash of giant kelp, a seaweed along the western coast of S o r t h  
America from lower California to Alaska, contains 3 0 7 ~  potash or 
K,O. The greatest reserve outside the soil itself is sea water, 
which contains about z,ooo.ooo tons of potash per cubic mile. 

Germany.-The largest known reserves in the world, covering 
an area of about 24,000 sq.mi., lie in the area from Thuringia to 
Mecklenburg and westward to Hanover. The potassium-bearing 
strata are 1,200 to 4.000 ft. below the surface. The deposits are 
largely carnallite, sylvite, kainite and kieserite, and average 13% 
potash. K,O, equivalent. 

i7.S.S.R.-The second largest reserves mere discovered in Perm 
on the west side of the Ural mountains. Information on the size 
of reserves and their commercial development is meagre. 

Israel.-The resource is in the high salt concentration of the 
Dead sea. 

Clzited States.-The main potassium supply is in the Carlsbad 
deposits of the Permian basin area along the Texas-New Mexico 
border and extending north across Oklahoma and into Colorado and 
Kansas. The basin was an old inland sea in which potassium salts 
were concentrated and later buried under sand and shale to a depth 
of 800 to 1.000 ft. This area supplies 8jY0 or more of the potas- 
sium produced in the country. Other reserves include beds in 
eastern Utah and brine from salt flats a t  Bonneville, Utah, brine 
wells a t  Midland, Mich., and Searles lake brines in California. 

France.-The reserves are located in Alsace along the Rhine 
river about z; mi. north of the Swiss border. These are among the 
highest quality ores in the world. The predominant mineral is 
sylvite. An extensive deposit has been discovered near Dax. 

Spain.-Deposits are northwest of Barcelona and about 18 by 
75 mi. in area. Strata vary from 8 to 70 ft. in thickness and oc- 
cur at  depths of 70 to 2 0 0  ft .  below the surface. They are mainly 
carnallite and sylvite. 

Pola7zd.-The deposits are north of the Carpathian range from 
Kahurz to Stebine. The potassium is in four horizons in beds to  
20 i t .  thick and consist mainly of kainite, langbeinite, sylvite and 
carnallite. Rich deposits have been found in the Kujawy district 
of TT estern Poland. 

Canada.-Deposits were discovered in Saskatchewan in 1947. 
They occur a t  4,000 to 12,000 ft. and may cover an area up  to joo 
sq.mi. when exploration is completed. 

Italy.-There are large areas of leucite lava ranging from 7.jy0 
to 10.0% potash equivalent. 

Great Britai7t.-Deposits of sylvite and polyhalite in Yorkshire 
at  a depth of 3,600 to 4.800 ft. appear to be a continuation of the 
salt basin of the German and French beds. 

Potassium fertilizer in the form of manure, potassium nitrate 
and ashes was reported in 300 B.C. The name potash comes from 
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"pot ashes." The settlers in North America found Indians ap- 
plying wood ashes as fertilizer. The production of potash from 
wood ashes was common in New Hampshire by 1632 and potash 
was exported to England for soo years, reaching a peak in 1825. 
Potassium salts were discovered in well brine in Germany in 1839 
and by 1861 commercial production mas well established. Potas- 
sium was found in 191 2 in a well drilled for water a t  Spur. Tex. 
Exploration for potassium in the United States was greatly stimu- 
lated by the loss of the German supply during World War I.  The 
first significant discovery in the great Permian basin deposit was 
made in an oil-well drilling in 1921 and sylvite was identified in 
1925. The first commercial shipment from Carlsbad TTas in 1931 
by the United States Potash company. In  1934 and 1940 two more 
companies began production and by 1950 the United States had 
become one of the morld's leading producers. 

The operations at  Carlsbad, N.M.. illustrate mining and proc- 
essing techniques. Langbeinite, a sulfate of potassium and mag- 
nesium. K2S0,.2RlgSO,. is mined at  800 and 850 f t . ;  sylvinite. a 
mixture of potassium and sodium chlorides, a t  goo f t . ;  beds are 5 to 
12 i t .  thick. The ore is drilled, blasted, loaded and hoisted above 
ground. The principal impurity is sodium chloride from nhich 
it  is separated by selective dissolving n i th  water. The mass is 
centrifuged, kiln dried and sold under the trade name Sul-Po-Mag, 
which contains sulfur. potassium and magnesium. Sylvinite is 
ground and sized (the coarse fraction being treated on an ag- 
glomerating table), deslimed to remove clay, subjected to a flota- 
tion process and concentrated on gravity tables. The potassium 
chloride is removed from the brine by centrifuging, then kiln dried 
and sold as jo% K,O granular muriate of potash. The fine frac- 
tion is also deslimed. then incorporated with flotation reagents and 
processed in a series of flotation cells. The concentrate is cen- 
trifuged, kiln dried and marketed as 60% muriate of potash. 

Potassium content in fertilizers is commonly expressed as water 
soluble K,O, or potash (83% potassium), although some European 
countries express it on an elemental basis. 

M u r i a t e  of Potash.-The term muriate comes from muriatic 
acid, the common name for hydrochloric acid of which muriate of 
potash, KCI, is a salt. hluriate, jo% or 60% potash. K20,  is used 
for direct application and to make mixed fertilizers, both liquid 
and dry. I t  is readily soluble in water. 

Po tass ium Sulfate.-Composed of R,SO, and containing 48% 
to 50% potash. or K 2 0 ,  equivalent, it is prepared by dissolving 
langbeinite in water and adding a concentrated muriate of potash 
(KCl)  solution or by treating muriate of potash with sulfuric acid. 

S u l f a t e  of Potash-Magnesia.- It is prepared from langbeinite 
as previously described. The German product differs from the U.S. 
product in having one molecule of magnesium sulfate, MgSO,, 
rather than two for each molecule of potassium sulfate, K2S0,. 
I t  is made by dissolving kieserite in hot water and adding KC1. 

M a n u r e  Salts.-This is the fertilizer trade name for crude 
potassiun~ salts that are crushed, screened and bagged with no at- 
tempt being made to remove sodium chloride and other salts. 

K a i n i t e  is a term often applied to low-grade potassium salts 
ranging from 14% to 20% potash, but technically kainite is a 
mineral consisting of a hydrated sulfate and chloride of potassium 
and magnesium. KCl.hlgSOI.3H20. 

Po tass ium Ni t ra te ,  having the formula KNO,, is from the 
Chilean nitrate deposits described in the section on nitrogen. I t  is 
little used as a fertilizer but is of interest agronomically because 
of the unique balance of nitrogen and potassium (13% nitro- 
g e n - ~ %  phosphoric acid-41% potash). 

Potassium metaphosphate was previously discussed under phos- 
phorus-supplying fertilizers. 

XI. MIXED FERTILIZERS 

The term mixed fertilizer indicates more than one of the three 
major nutrients. nitrogen, phosphorus and potassium. hlixed 
fertilizers are formulated in hundreds of ways and there is no 

AND MANURES 
single typical technique. Of the many chemical reactions that 
take place, the most significant by iar is the ammoniation of 
phosphates with anhydrous ammonia or ammoniating solutions. 
The chemical reactions affect both the availability of certain 
nutrients and the physical condition of the fertilizer. There is a 
strong trend toward higher concentrations of nutrients in mixed 
fertilizers in order to save costs in handling and transporting. 
Prior to 1950 most mixed fertilizer was pulverized or powdered, 
but since then an increasing proportion has been made into pellets 
or granules. which are less dusty and less likely to cake. Home 
mixing of fertilizers was widely practised until the 1940s but has 
since rapidly declined. In  European countries fertilizers are 
generally applied as individual materials but in the Vnited States 
mixed fertilizers are more popular. Bulk blending of fertilizer 
materials increased in the second half of the 20th century. 

XII. SECONDARY ELEMENTS 

Calcium, magnesium and sulfur are commonly referred to as 
secondary nutrient elements but this does not mean they are less 
essential. 

Calcium.-The main importance of calcium (Ca) in humid 
regions is its role in regulating soil acidity. In  subhumid and arid 
regions with between 15 and 25 in. annual rainfall, calcium ac- 
cumulates within the soil profile; in humid regions it  tends to 
leach from the surface. Within humid regions there is great 
variation in the calcium supply of the surface and subsoil de- 
pending upon the amount of limestone or other calcium-bearing 
rock in the soil parent material and the extent of weathering and 
leaching Deficiencies are corrected by applying liming materials. 

Magnesium.-Magnesium (hIg), like calcium, is related to 
soil p~ or acidity. I t  is a basic part of chlorophyll, which imparts 
to green plants the ability to utilize sunlight in the photosynthetic 
process. Deficiencies are most likely to occur on acid soils. I t  
may be supplied in the form of dolomitic limestone or for more im- 
mediate effect in the soluble forms such as Sul-Po-Mag and 
magnesium sulfate (Epsom salts). 

Sulfur.-Sulfur (S) is added to the soil in plant residues and 
manures, in precipitation that carries down sulfur exhausted into 
the air in smoke from many industries, in commercial fertilizers 
in ahich sulfuric acid is involved and by soil organisms that 
utillze sulfur dioxide gas. Sulfur is used to acidify soils for acid- 
loving plants including rhododendrons and azaleas. 

Minor o r  Trace Elements.-Some elements, though absolutely 
essential to plant growth, are utilized in minute quantities. Re- 
search on deficient areas and plant responses is much less com- 
plete than for tbe major nutrients. 

Boron is important for cell division in the actively groming 
portions of plants. Boron (B) deficiencies cause stunting, dis- 
coloration and dying of the g r o ~ i n g  tips; are most likely to oc- 
cur on sandy soils; and are aggravated by liming because the 
solubility of boron compounds decreases with increasing p ~ .  
Borax, Sa,B,O,.lOH,O. with 11% boron, is commonly used to 
correct deficiencies and is applied in amounts from 25 to about 80 
lb. per acre. LVater-soluble types are sometimes applied as foliar 
sprays. Boron is found in Chilean nitrate, in the Searles lake 
brine in California and in other southwestern states. 

Copper, as needed by plants, is deficient in only a few scattered 
areas of the norld. I t  is supplied mainly as copper sulfate, 
CuS0,.5H20, and to some extent as cupric oxide, CuO, and in 
other copper compounds. 

l r o u  is one of the most common elements in the earth's crust 
and is deficient usually only under alkaline conditions where its 
solubility is low. I t  is applied as ferrous sulfate, often in foliar 
spray. I t  is especially needed by acid-loving plants. 

i V n n g n n ~ \ e  is most often deficient on alkaline soils because of 
low solubility of manganese (Mn) compounds. Foliar sprays are 
therefore often more effective than soil applications. Manganese 
sulfate, MnSO,, is the main salt applied. 

,l/lolybde?zum is one of the most recent elements to be proved es- 
sential. Soil molybdenum inlo)  supplies become more available 
as soil acidity increases. I t  is nidely used in New Zealand and 
Australia on legumes. Cauliflower is especially sensitive to  



FESCENNINE VERSES-FESCH 
deficiency as are the related species, broccoli and brussels sprouts. 
Sodium molybdate. S a ~ I o 0 4 . 2 H , 0 ,  and ammonium molybdate are 
common sources. Deficiencies occur in citrus in Florida. 

Zinc is commonly deficient for certain tree fruits in Florida 
and for corn in a few small areas in the United States. It is 
usually supplied in fertilizers as the sulfate ZnS0,.7H,O and is 
most effective as a foliar application. 

Chc~lutes and Frits.-Minor or trace element deficiencies are fre- 
quently caused not by a lack of the element in the soil but rather 
by a low availability because the nutrient is tied up in insoluble 
compounds. Minor elements have been formulated as frits (glass) 
and chelates (organic materials), in which forms they are not 
subject to soil fixation and are slowly available over a long period. 

XIII. MANURES 

Farm manure usually consists of animal feces and urine plus 
bedding materials. Of the nutrients consumed by farm animals 
about 7jR of the nitrogen, Soyc of the phosphorus and 905% of 
the potassium is voided and this constitutes an enormous fertility 
resource, although in comparison with chemical fertilizers it is 
low in concentration and subject to large nutrient losses when 
improperly handled. i\pproximately half the nitrogen and nearly 
all of the potassium is leachable if the manure is exposed to rainfall 
before being applied to the field. Part of the nitrogen in urine 
readily converts to ammonia and is lost by volatilization. Much 
of the organic matter may be oxidized and lost when the manure 
is stacked for several months. Effective techniques for reducing 
losses include the use of adequate bedding in the stable to absorb 
the urine; stacking the manure under cover or in pits to prevent 
leaching; spreading it on fields and incorporating it into the soil 
as soon as is feasible; and spreading preservative materials in 
the stable. The most widely used preservative is ordinary super- 
phosphate which contains gypsum, CaSO,, that reacts with am- 
monium carbonate, (SH4),C03,  to form ammonium sulfate from 
which the ammonium is not volatilized. 

Home gardeners like to use T\-ell-rotted manure. I t  is less 
odorous, more easily spread and less likely to "burn" plants. The 
production of rotted manure is wasteful of the organic matter and 
also results in great losses of soluble nitrogen and potassium un- 
less it takes place under cover. Manure is a highly variable product 
depending upon kind of livestock as well as handling and storage 
methods. JVidely used figures are 10 lb. of nitrogen, j lb. of 
phosphoric acid. P,O,, and 10 lb. of potash. K,O, per ton of 
average stable manure including bedding. Sheep, goat and poultry 
manures average higher in all nutrients than these figures and 
these manures are often further concentrated by drying and some- 
times by enriching with chemical fertilizers. Animal manures are 
lowest in phosphorus and this is the first element to consider adding. 
Typical rates to apply fresh stable manures are 8 to 2 0  tons per 
acre. (Scv  also GUANO.) 

In  some of the most densely populated areas of the world. human 
excrement is an important source of fertilizer nutrients. A 
typical example is the "night soil" of China which has been used 
for centuries. Human excrement also makes up part of the sewage 
of large cities which is sometimes processed and sold as selvage 
sludge. 

XIV. COMPOST 

Home owners often have leaves, lawn clippings and garden ref- 
use which may be effectively converted to compost, a product 
similar to well-rotted animal manure. Compost is made with plant 
residues, soil, fertilizer and sometimes lin~estone. The first three 
materials should be placed in alternate layers of four to six inches 
of residues, two to four inches of soil and one pound of a com- 
plete fertilizer for each eight to ten pounds of plant residues. One- 
half pound of limestone per pound of fertilizer will maintain a 
favourable p~ for the microorganisms that decay the residues. 
The compost pile should be straight-sided, located preferably in 
a damp, shady place and kept moist but not saturated enough to 
leach soluble nutrients. Several months of summer weather are 
needed to fully decay the compost heap. The rate of decay may 
be accelerated by turning and mixing the pile at two-month inter- 

vals. Compost of this type is excellent for fertilizing or mulching 
shrubs and gardens. 

BIBLIOGRAPHY.-U.S. Department of Agriculture, Soil, Yearbook of 
Agriculture, 1957, Alfred Stefferud (ed.) (1957) ; Soils and H e n ,  Year-  
book o j  Agriculture, 1938, Gove Hambidge (ed.) (1938) ; Edmund L. 
Worthen and Samuel R. Aldrich, Farnt Soils: Their  Fertilization and, 
,Cfanagement, jth ed. (19.76) ; Gilbeart H. Collinps, Commet.cia1 Ferti- 
lizers, 5th ed. (19,;i) ; Samuel L. Tisdale and Werner L. Nelson, Soil 
Fertility and Fertilizers (19.76); K .  D.  Jacob (ed.), Fertilizer Tech- 
nology and Resources, vol. iii (1953). (S. R. ,4.) 

FESCENNINE VERSES iLat. Fescennini versus, also called 
carntina Fescennina),  a native Italian form of poetry. At vintage 
and harvest. according to Vergil and Horace, and probably a t  
other rustic festivals~.according to Tibullus, masked dancers sang 
jocular dialogues in verse. Festus and Symmachus state that simi- 
lar songs were in use at weddings. Horace states that they be- 
came so abusive that a law was passed to check them; apparently 
the provision of the Twelve Tables which forbade a malz~nz carnten 
(evil song; i.e., charm intended to hur t )  was stretched to include 
libelous verses. Macrobius refers to Fescennini written by Au- 
gustus attacking hsinius Pollio. I t  is also clear from the literary 
imitations by Catullus (in Ixi) and Claudian (xi-xiv) that they 
were very free, even obscene, in language. Festus says that they 
averted the evil eye and that therefore some connected the name 
with fascinum. This derivation is supported by G. Michaut in 
Histoire de la Comidie  romaine: sur les treteuzrx latins and b y  
other scholars, but they suppose fascinum to have the sense of 
"phallus," not "evil eye." 

The true derivation may be from Fescennia, an Etruscan city, 
but it may reasonably be supposed that in their origin they had 
a magico-religious intent, abuse, buffoonery and obscenity being 
well-known fertility or luck charms. That  they developed into 
the dramatic satura and thus gave birth to the beginnings of a 
native drama is implied by Livy but has been seriously doubted 
in modern times. 

See E. Paratore, Storia del teatro Latino, pp. 11-14 (1957). 
(WM. BE.) 

FESCH, JOSEPH (1763-1839), cardinal, was born a t  Ajac- 
cio: Corsica, on Jan. 3, 1763. He was connected with the Bona- 
parte family by his father's second marriage to the widowed mother 
of Laetitia Bonaparte. At the outbreak of the French Revolu- 
tion. he was archdeacon of Ajaccio; he protested against the ap- 
plication to Corsica of the act known as the "civil constitution 
of the clergy" (July I 790). On the suppression of religious orders 
and corporations, he had to retire into private life. 

He  was drawn by the Bonaparte family into espousing the 
French cause against Paoli and the Anglophiles. and accompanied 
Laetitia and her son to Toulon, in the early part of the autumn 
of 1793. His fortunes rose rapidly when Kapoleon became First 
Consul (Nov. 1799). He  resumed his clerical vocation, and took 
an active part in the complex negotiations which led to the sign- 
ing of the Concordat with the Holy See on July I j, 1801. H e  
was then made archbishop of Lyons (1802), and cardinal 1803). 

I n  1804 he succeeded Cacault as French ambassador a t  Rome. 
He  was assisted by Chbteaubriand. but soon sharply differed with 
him on many questions. His tact in overcoming the reluctance of 
the pope to be present a t  the coronation of Sapoleon in Notre 
Dame. Paris (it was only eight months after the execution of the 
duc d'Enghien) was rewarded with further honours. Finally. in 
1806 Karl von Dalberg, then prince bishop of Regensburg. chose 
him as coadjutor and designated him as his successor. Before 
the succession fell vacant, however, Regensburg had been incor- 
porated in Bavaria. 

By this time Napoleon mas in sharp collision with the pope on 
yarious matters both political and religious. Fesch, who was still 
ambassador in Rome, went as far as possible in counselling the 
submission of the spiritual to the civil power. For a time he 
was not on speaking terms with the pope; but Napoleon was 
dissatisfied, and recalled him. 

Affairs came to a crisis when Napoleon decreed (May 17, 1809) 
the annexation of the papal states to the French empire. I n  
that year Napoleon conferred on Fesch the archbishopric of Paris, 
but he refused the honour. I n  1811 Fesch presided over a Gallican 
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c h ~ ~ r c h  council convened by the emperor, but failed to satisfy currency was not increased during his tenure of office. As the sales 
Kapoleon, and was dismissed to his diocese. Il'ext year Napoleon of bonds and treasury notes were not sufficient for the needs of 
intercepted a letter from Fesch to Pius VII., who was then de- the Treasury, interest-bearing certificates of indebtedness were 
tamed a t  Fontainebleau, and there was a serious breach. The issued to cover the deficits. When these began to depreciate Fes- 
tension between Fesch and the emperor was less in 1812-13. senden engaged the services of the Philadelphia banker Jay Cooke 
During the Hundred Days Fesch resumed his archiepiscopal (9 .v . )  and secured the consent of Congress to raise the balance of 
duties a t  Lyons and became a member of the senate. On the the $4oo,ooo,ooo loan authorized in 1864 by the sale of the so- 
second abdication Fesch retired to Rome. H e  left many works called "seven-thirty" Treasury notes (i.e., notes bearing interest 
of art to the city of Lyons. He died at  Rome on May 13, 1839. a t  7.3% payable in currency in three years or convertible at  the 

See Ricard, Le Cardinal Fesch (18~3)  ; H .  CVelschinger, Le Pape et option of the holder into 6% 5-20 year gold bonds). Through 
Pempereur (190j) ; F.  hlasson, NapolBon et sa jamill! (4 vols., 1897- Cooke's activities the sales were enormous; the notes, issued in 
I ~ O O ) ,  this correspondence with Xapoleon was edited by Ducasse denominations as low as $so, appealed to the patriotic impulses 
(1855). of the people who could not subscribe for bonds of a higher 

FESCUE, the name given to the numerous and widely dis- denomination. I n  the spring of 186j Congress authorized an 
tributed ~erennia l  grasses of the botanical genus Festuca, found additional loan of $600,0oo,ooo to be raised in the same manner, 
chiefly in temperate and cold regions, among which are several and for the first time in four years the Treasury was able to  meet 
pasture and fodder grasses of agricultural importance. The most a11 its obligations. After thus securing ample funds for the enor- 
important of these is the tall or meadow fescue ( F .  elatior) mous expenditures of the war, Fessenden resigned the Treasury 

and in Parts Asia and portfolio in March 1865, and again took his seat in the Senate, 
cultivated and naturalized in the United States and Canada. I t  serving till his death, H~ was not, however, entirely in accord with 
grows to a height of from two to five feet, and is regarded as one the more radical members of his own party, and this difference 
of the most valuable grasses for both fodder and permanent was exemplified in his opposition to the impeachment of President 
pasture. The red fescue ( F .  rz~bf'a), found throughout cool north Johnson and subsequently in his voting for Johnson's acquittal. 
temperate regions, is sometimes gronn in meadows. The sheep's He died at  Portland, Me., on Sept. 6, 1869. 
fescue (F. oz~zna), natlve to the Himalayas and certain mountain- See Francis Fessenden, Life and Public Services of William Pitt 
ous districts of Xorth America and Europe, and widely naturali~ed Fessenden (Boston, 1907). 
in north temperate regions. 1s sometimes used in dry pastures. A FESSLER, IGNAZ AURELIUS (1756-1839), Hungarian 
form called the blue fescue (var. gluuca), with silvery-glaucous scholar, was born on May 18, 1756, a t  Zuriny, Hungary. H e  be- 
leaves, is grov\n for ornament. came a capuchin, and made many enemies by exposing the abuses 

The closely allied genus Brofltus, which includes the brome of the monasteries to the emperor, Joseph II. ,  who ordered a 
grasses, is abundantly represented in north temperate regions, searching examination in consequence. H e  held a chair a t  Lemberg 
and various species are gro~vn for forage and for ornamental university for a short time, but had to leave Hungary after the 
purposes. Anlong those important agriculturally are the erect publication of his tragedy Sidney (1788), attacking the English 
brome (B. erectus). useful as a forage grass on dry, chalky soil, Roman Catholics. He was converted to Lutheranism, and wan- 
and the awnless or Hungarian brome (B. ilzermis), grown for pas- dered from place to place. In  1796, in Berlin, he was commis- 
tures and meadows. See GRASSES. sioned. with Fichte, to reform the statutes of the free-masons' 

FESSA (FASA. originally Basa Sir),  a town go mi. S.E. of lodge there. In 1809 Alexander I .  offered him a chair a t  St. Peters- 
Shiraz, on a fertlle plain in the province of Fars, Iran. A walled burg (now Leningrad), of which he \$as soon deprived on account 
city. it was famous for its large cypress-wood houses, and the of his heterodox opinions. In  Nov. 1820 he \\as appointed con- 
manufacturing of rich textiles. For centuries good dates, oranges sistorial president of the evangelical communities at Saratov, and 
and nuts have gro\\n there and it also produces other fruits, later became superintendent of the Lutheran communities in St. 
grain, tobacco and opium. The population (1956) is I 1.706 and in Petersburg. He died at  St. Petersburg Dec. I 5, 1839. 
the surrounding district of the same name are some 40 villages. Among his numerous works are Die Geschichten dev Zrngarn und 

FESSE, one of the ordinaries in heraldry. See HERALDRY. ihrer Landsassen (10 vols, Leipzig, 1815-2 j) ; Mathias Corvinus ( 2  

FESSENDEN, WILLIAM PITT (180&1869), ~~~~i~~~ vols, Breslau, 1 7 9 ~ 1 4 )  ; Die drei grossen Konzge de7 C n ~ a r n  aus 
dem Arpadischen Stanznze (Breslau, 1808) ; and the autobiographical 

and financier, was in BOscawen, N.H., On Oct. Rzickblzcke auf seine siebzigfahrige Pilgerschaft (Breslau, 1824; 2nd 
16, 1806. After graduating a t  Bowdoin college in 1823, he studied ed, Leipzig, 18jr) .  See J. Kosz6, A. I. Fessler (1923). 
law, and in 1827 was admitted to the bar, eventually settling in FESTA, CONSTANZO (c. 1495-1545), Italian singer and 
Portland, Me., where for two years he was associated in practice musical composer, became a member of the Pontifical choir in 
with his father, Samuel Fessenden (1784-1869), a prominent Rome in 1517, and soon afterwards maestro a t  the Vatican. His 
lawyer and anti-slavery leader. In  1832 and in 1840 Fessenden motets and madrigals (the first book of which appeared in 1537) 
was a representative in the Rlaine legislature, and in 1841-43 a excited Dr. Burney's warm praise in his History o f  Music; and 
Whig member of the national House of Representatives. When among other church music, his T e  Deum (published in 1596) is 
his term in this capacity was over, he devoted himself with great still sung at important services in Rome. His madrigal, called in 
success to the law. H e  became well known, also, as an eloquent English "Down in a flow'rv vale," is well known. 
advocate of slavery restriction. In  1854 he was chosen by the FESTIVALS, MUSIC. Music festivals, which have had a 
combined votes of Whigs and' Anti-Slavery Democrats to the long continued period of development, generally adopted a basic 
United States Senate, where he delivered a speech in opposition form-a combination of orchestra and chorus with solo artists, 
to the Kansas-Sebraska bill which made him a force in the con- ~nterpreting large and important works. 
gressional anti-slavery contest. H e  was re-elected to  the Senate Successive church services with choral singing and instrumental 
as a member of the Republican party. As chairman of the Senate playing were of the nature of music festivals since the earliest 
committee on finance, his services were second in value only to times of Christianity. The oldest church festival in England was 
those of President Lincoln and Secretary Salmon P. Chase in ef- the Festival of the Sons of the Clergy, organized in 1 6 j  j .  and 
forts to provide funds for the defence of the Union; in 1864 Fes- held at St. Paul's cathedral in London. The earliest English church 
senden succeeded Chase as secretary of the Treasury. The finances festival still preserving its traditions in the second half of the 
of the country in the early summer of 1864 were in a critical con- 20th century was founded in 1724 under the name of Three Choirs 
dition; a few days before leaving office Chase had been compelled festival, with concerts presented in Gloucester, Worcester and 
to withdraw from the market $32,ooo,ooo of 6% bonds. on Hereford in turn, and with choral groups from the three communi- 
account of the lack of acceptable bids; gold had reached 285, ties taking part. 
while the value of the paper dollar had sunk as low as 34 cents. The once renouned Birmingham festival, founded in 1768, dis- 
I t  was Fessenden's policy to avoid a further increase of the cir- continued its activities in 1914. The Norwich festival, inaugu- 
culating medium, and in spite of powerful pressure the paper rated in 1770, continued irregular meetings, mostly at  triennial 
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intervals. The Leeds Musical festival was established in 18j8, on 
the occasion of the opening of the tonn hall by Queen Victoria; 
it became a triennial event in 1874. The Sheffield festival began 
in 1896. All suffered interruption during World Wars I and 11. 

The inception of many provincial festivals in England was moti- 
vated by charity. whether for indigent clergy or the poor of the 
district. But soon purely musical considerations asserted them- 
selves, and many great works of classical music, as well as com- 
positions by English musicians, were heard at these festivals. The 
movement spread to other cities and towns in Britain (Edinburgh, 
Liverpool, Cheltenham) , culminating in a sumptuous national 
gathering in London during the Festival of Britain of 1951, when 
2 2  concerts were presented. 

One of the features of music festivals in Britain has been a 
long succession of performances devoted to Handel. The first was 
held in I 784 as a commemorative function in Westminster abbey. 
This was a project built on a large scale-jz j players and singers 
-destined to great augmentation in later years. The most impor- 
tant of succeeding festivals were the triennial three-day Handel 
concerts founded at the Crystal palace, London, in 1857. and pre- 
sented in gargantuan fashion. By 1923 the orchestra and chorus 
numbered 4,000. When the Crystal palace was totally destroyed 
by fire in 1936, the Handel festivals ended, for there no other 
building large enough to accommodate so vast a body of per- 
formers, or the virtually unlimited public wishing to attend them. 

A unique example of such eventful occasions, with, however, 
more varied programs, was the Musical Festival of the British 
Empire in 1911, the coronation year of George V. The zoo mem- 
bers of the Sheffield choir, under the direction of Sir Henry Coward, 
circled the world, giving performances of choral and orchestral 
works during a period of six months. 

In  the United States. the oldest music festival was the Peace 
jubilee. held on Feb 22, 181 j, in Boston, Mass., to commemorate 
the cessation of hostilities between England and the United States. 
Subsequent peace jubilees took place in Boston in 1869 and 1872; 
a huge orchestra of 2,000 musicians and a chorus of 20,000 partic- 
ipated at the second of these events. 

The triennial festivals of the Handel and Haydn Society of 
Boston were established in 1868. 

A festival concert under the direction of Theodore Thomas, with 
an orchestra of I jo  players, was held a t  the Centennial exhibition 
in Philadelphia, Pa., in 1876. 

Among other periodic U.S. music festivals the following, with 
the dates of their formal opening, were of importance: Worcester, 
Mass.. festival (18 58) ; Oberlin, O., Spring festival (1860) ; Bien-' 
nial May festival of Cincinnati, 0. (1873); Ann Arbor, Mich., 
May festival (1893) ; Bethlehem, Pa., Bach festival (1900) ; 
Evanston. Ill., North Shore festival (1908) ; Westchester County 
festival, N.Y. (1925) ; and Aspen, Colo., festival (1949). Elizabeth 
Sprague Coolidge established an annual Chamber Music festival in 
Pittsfield, Mass.. in 1918; these festivals were transferred in 192 j 
to the Library of Congress, Washington, D.C. The prime object 
of the Coolidge festivals is to promote chamber music by con- 
temporary composers through special commissions of works. 

The Eastman School Festival of American Music was started in 
Rochester, N.Y.. in 1925, by Howard Hanson. The Berkshire 
festival of the Boston Symphony orche;stra was established by 
Serge Koussevitzky in 1937. 

In Europe, the earliest music festival was a series of concerts 
undertaken in 1673 at  Liibeck by Dietrich Buxtehude, under the 
name "Xbendmusiken." The Tonkiinstler-Societat of Vienna 
( I  7 72) was active in presenting annual performances of Austrian 
and German music. The famous Bayreuth festival was inaugu- 
rated by Richard Wagner in 1876 to present his music dramas in 
an appropriate setting. After several years of interruption during 
World War 11, the performances of Wagner's music were resunled 
in Bayreuth in 1951 under the direction of his grandsons. 

Among 20th-century festivals, the most important is that of the 
International Society for Contemporary Music founded in Salz- 
burg, Aus., in 1922, and held thereafter (except in 1940 and 1943- 
45) each summer in various European and American cities. Many 
first performances of modern works were given at  these festivals. 

I n  1933, the annual spring festival, Maggio Musicale, was in- 
augurated in Florence, I t .  The Holland Music festival opened an 
annual series at The Hague in 1948 Music festivals were or- 
ganized in quick succession in virtually all European centres during 
the 20th century. 

In  Germany festivals rapidly developed in the 19th century. Of 
particular significance were the Lower Rhenish festivals estab- 
lished in 1817 at Elberfeld, but which moved occasionally to Diissel- 
dorf, Aix-la-Chapelle and Cologne. Felix Mendelssohn conducted 
seven of these festivals and other eminent directors were Anton 
Rubinstein, Johannes Byahms, Hans Richter, Richard Strauss, etc. 
The performances lapsed in 191 j.  Those of the Allgemeiner 
deutscher Musik-Verein, the concerts of which were known as the 
T o n k u n s t v e r s a m m l z ~ n g ,  were founded by Karl Franz Brendel, with 
powerful support from Franz Liszt. The first of these was held 
at  Leipzig in 1859 and others followed, mostly in yearly succes- 
sion in various German cities. The performances, which lasted 
several days, featured new works by contemporary composers. 
They were only interrupted by World War I, but failed to survive 
World War 11. 

European festivals became so numerous that, in order to  avoid 
confusion and repetition of programs, a number of the festivals 
-including those a t  Berlin. Florence, Venice, I t . ,  Bayreuth, Aix- 
en-Provence, Fr., Vienna, Aus., Munich, Ger., and Ziirich, Switz., 
--were amalgamated under the general title. European Associa- 
tion of blusic Festivals. A number of cities include opera in 
their programs, and in some chamber as well as symphonic music 
is provided. 

Compet i t ion  Festivals.-These festivals date back to ancient 
times, with prizes awarded for best performances. The Eisteddfod 
(q.a.) in Wales, a national gathering of Welsh bards, held con- 
tests as early as the 6th century. Wagner's opera T a n n h a u s e r  
depicts the song contest of the German minnesingers of the 13th 
century. 

While competition festivals may be said to have begun with the 
troubadours. minnesinger, minstrels, etc., in France and Germany 
in the 13th century, their groath in modem times was particularly 
marked in Great Britain. This was due in large part to the 
teaching in the 19th century of amateur sightsinging by the tonic- 
sol-fa method (movable doe), made popular by John Cunven 
(1816-1880) and by his son John Spencer Curwen. The latter, 
who began competitive festivals a t  London in 1860, offered prizes 
for the best singing of choral pieces and solos. Eventually the 
competitions included brass band and other instrumental per- 
formances, and spread throughout Britain. T o  bring order and 
better methods to the contests. the British Federation of Musical 
Competition Festivals was founded in 1921. One of its primary 
functions was the establishment of panels of competent adjudi- 
cators whose decisions ~ ~ o u l d  satisfy contestants and listeners alike. 

In  the United States most competition festivals are limited to 
individual or adjacent states, and in the majority of cases are 
connected with the music departments of secondary schools, par- 
ticularly in the matter of bands, orchestras and choruses. I n  
Ireland the principal competition f e s t i ~ a l  is that of Feis Ceoil, 
founded in 1897, and usually held in Dublin. (X. SY.; F. BI.) 

BIBLIOGRAPHY.-D Stoll, l f u s i c  Festivals o f  Europe (London, 1938) ; 
W. A. Fisher, Music Festivals in the United States (Boston, 1934); 
R. Boughton, T h e  Death and Resurrection o f  the ~Wusic  Festival (Lon- 
don, 1913); D. Lysons, History o f  the Orzgin and Progress of the 
Three Choirs o f  Glozicester, Worcester, and Hereford (Gloucester, 
1812) ; E dodges, An Apology for Clzurch A h s i c  and ~bfusical Festi- 
vals (London, 1834) ; anonymous, Gwent and Dyfed  Royal  Eisteddfod 
and Musical Festival; Historical Account (Merthyr Tqdfil, 1834) ; 
F. Spark and J. Bennett, History o f  the Leeds Musical Festivals, 
1858-1889 (Leeds, 1892) ; R. Morin. T h e  Worcester Music Festizal; I t s  
Background and History, 1858-1946 (Worcester, Mass, 1946) ; C. 
Perkins and others, History of the Handel and H a y d n  Soczety of 
Boston, Mass., 1815-1933, 3 vol. (Boston, 1893; Cambridge, 1911, 
Boston, 1934). (N. SY.) 

FESTOON, an ornament developed from the representat~on 
of a garland of leaves, fruit or floaers, cloth or ribbon, supported 
at  two or more points and hanging in curves between. The festoon 
appears occasionally in late Greek work, particularly as a decora- 
tion for Hellenistic altars, but it  was the Romans who gave it  
definite form. Roman festoons are usually made of fruit, grain, 
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leaves and flowers, treated with extreme naturalism, although in 
wall paintings and stucco decoration simpler and more conven- 
tional types are found. The festoon was a favourite motive of the 
early Italian Renaissance. In  Baroque xork through Europe many 
fantastic treatments of the cloth festoon exist. 

FESTUS, SEXTUS POMPEIUS (2nd or 3rd century A.D.). 
Latin grammarian, probably born a t  Narbo in Gaul, who made 
an abridgement in 2 0  books of Marcus Verrius Flaccus' De aev- 
borum signijcatzl. In  this work Festus made a few insertions 
and comments of his own. The first half of it is lost but a further 
abridgement of it ,  made by Paulus Diaconus in the 8th century, 
survives. Latin words which had long been obsolete he removed 
with the intention of including them in a separate work (Pviscorz~m 
verborzl~n czm exenzplis), but whether this Tras ever written is 
doubtful. The remains of Festus' abridgement exist in only one 
manuscript, the Codex Festi Farnesianus a t  Naples, of which a 
facsimile was published a t  Budapest in 1893 by A. Thewrelvk de 
Ponor. 

BIBLIOGRAPHY.--T~~ latest editions are those by W. M. Lindsay, in 
the Teubner series (1913) and in the Glossaria Latina, iv (1930). See 
also Pauly-Wissoma, Real-Encyclopbdie der classi~chen Altertumswis- 
senschaft, vol xxi, col. 2316-19 ( 1 9 j ~ ) .  ( G .  B. A. F ) 

FET (FOETH), AFANASI AFANASIEVICH (1820- 
1892), \tho assumed by decree in 1876 the name of Shenshin, 
Russian poet, was born a t  Novoselki, Orel, on Dec. 5, 1820, the 
illegitimate son of a landowner named Shenshin. H e  was still a 
student a t  RIoscow university when, in 1842, he published some 
admirable lyrics in the ,lfoskvityani?z. In  1850 a volume of his 
Poems appeared, follo\i,ed by another in 18 56. He then served for 
several years in the army, retiring with the grade of captain in 
1856. I n  1860 he settled on an estate at  Stepanovka, where he 
was often visited by Turgenev and Tolstoy. Fet's sincere and pas- 
sionate lyric poetry strongly influenced later Russian poets, but 
during his lifetime he was decried because of his reactionary politi- 
cal views and somewhat unattractive personality. H e  published 
very little after 1863, but he continued to write nature poetry and 
love lyrics nhich were published in a collected edition (4 vol., 
1894). 

Fet  also made some fine translations from Horace, Catullus 
and Tibullus, of Goethe's Faust and Her?rtann zlnd Dovotlzea. He 
died in Moscox~ on Dec. 3, 1892. 

See a paper on Fet in Oliver Elton's Sheaf o f  Papers (1922), which 
includes some translations. 

FETAL DISORDERS, or disorders affecting the unborn 
human fetus. may be responsible for premature delivery, for the 
birth of a sick or malformed infant, or may cause death before 
birth. depending on the severity and variety of the disturbance. 

A b o r t i o n ,  S t i l l b i r t h ,  P r e m a t u r e  Birth.-The expulsion of a 
dead fetus in the first half of pregnancy is generally called an 
abortion; in the latter half of pregnancy it is designated a still- 
birth or a late fetal death. The distinction betneen abortions and 
stillbirths has never been definitely settled and is based largely on 
state requirements for reporting, often 2 0  to 2 2  weeks. These 
subjects are discussed in separate articles ABORTI~X;  STILLBIRTH; 
and PREMATURE BIRTH. 

P o s t m a t u r e  Birth.-On rare occasions pregnancy may be pro- 
longed sufficiently to damage the child. If pregnancy does not end 
within three or four weeks of the normal time, the placenta may 
begin to degenerate and may not be able to supply the fetus with 
the materials it needs for survival and growth; in such cases death 
may occur before or during labour. The fetus is ordinarily not 
unusually large, but its skin may be dry and wrinkled, its finger- 
nails and hair unusually long, and it  may seem to be unusually 
mature. I n  some instances of prolonged pregnancy, however, the 
fetus becomes unusually large; this is a hazard to the fetus be- 
cause delivery is often difficult, and the likelihood of injury is 
greater than when it is of normal size. 

Growth of the fetus to an excessive size (over 4,500 grams or 
10 lb.) during the normal length of pregnancy is rare except when 
the mother suffers from diabetes mellitus or is prediabetic. I t  
has been shown that symptoms of diabetes generally appear within 
a few months or years following the delivery of an excessi\,ely 
large child, in a woman previously apparently nondiabetic. Any 

rvoman giving birth to an unusually large infant should be exam- 
ined to determine whether or not she may be developing diabetes. 

Erythroblastosis  Feta1is.-Erythroblastosis fetalis is a dis- 
order which has its origin during intra-uterine life as a result of in- 
compatibility of the blood of the mother and the fetus. This is 
most often on the basis of the Rh factor, although the XB blood 
group is sometimes responsible. 

Fetal blood cells are thought to escape from the placenta into 
the maternal circulation during any pregnancy. If the blood 
groups of the mother and the fetus are compatible, no harm re- 
sults. If the mother is Rh-negative and the fetus is Rh-positive 
(by inheritance from its father), the mother may be s t inda ted  to 
produce antibodies against the Rh-positive cells. Since Rh-posi- 
tive blood cells are not normally present in her body, the response 
is the same as it mould be to bacteria or any other foreign sub- 
stance, and antibodies are produced for the specific purpose of 
destroying Rh-positive cells. These antibodies against Rh-positive 
cells are so minute that they are able to penetrate the placenta 
and get into the blood of the fetus. Since their function is to 
destroy Rh-positive cells, they destroy varying amounts of fetal 
blood. This may result in anemia. If the fetus is able to produce 
enough blood cells to compensate for the destruction, anemia will 
not develop or mill be mild. If the fetus cannot produce enough 
blood to keep pace with the destruction, it  ill be anemic at birth 
and will require immediate blood transfusions if it is to survive. 
Blood destruction continues after birth, producing excessive 
billrubin, nhich gives the skin a yellow colour known as jaundice 
or icterus; parts of the brain may be injured if jaundice is severe 
and prolonged A form of treatment designated "exchange trans- 
fusion," in which the Rh-positive blood of the infant is removed 
and Rh-negative blood substituted, removes the bilirubin from 
the circulation and prevents brain damage. Only 5% of Rh- 
negative women give birth to infants affected by erythroblastosis. 
A fen fetuses are so severely affected that they die before birth 
and are stillborn, but the majority are born alive and most of 
these can be saved by modern treatment; a short time after birth 
they are entirely normal infants. 

Pneumonia.-A fetus may develop pneumonia before birth. 
Throughout intra-uterine life the fetus normally inspires small 
amounts of the amniotic fluid by which it is surrounded. This is 
ordinarily sterile until labour begins or until the sac containing the 
fluid ruptures. Then bacteria enter, and if labour is very prolonged 
or if the bag of \\aters breaks before labour begins, enough bacteria 
may be inhaled by the fetus to cause pneumonia. Although this 
may be responsible for death before birth, more often the infant 
is ill when it is born but does not die for several hours, or may 
recover. 

Malformations.-Malformations may be the cause of late 
fetal deaths or stillbirths, just as they may be responsible for early 
fetal deaths or abortions. The agents responsible for malforma- 
tions in the human infant are almost entirely unknown. although 
many of the conditions that may be responsible for abortions are 
thought also to cause malforn~ations 

See also ABORTION ; ~ ~ O N S T C R ;  STILLBIRTH ; PREB~ATURE BIRTH ; 
P L A C E ~ T A  AND FETAL MEMBRAXES, DISEASES OF. 

See Edith L. Potter, Pathology o f  the Fetus a d  the h-ewborn 
( ~ g j z ) ;  J .  Edgar Morison, Foetal and Neonatal Patlzology ( ~ g j z ) .  

(E. L. Po.) 
FETISHISM, a term used in many different senses: ( I )  the 

worship of inanimate objects, often regarded as peculiarly African; 
(2) the worship of inanimate objects conceived as the residence 
of spirits not inseparably bound up with nor originally connected 
with such objects; (3) the doctrine of spirits embodied in, or at- 
tached to, or conveying influence through certain material objects 
(Tylor); (4) the use of charms, which are not worshipped but 
derive their magical power from a god or spirit; ( 5 )  the use as 
charms of objects regarded as magically potent in themselves; 
( 6 )  loosely, including the morship of inanimate objects, such as 
the sun. moon and stars, and such phases of primitive philosophy 
as totemism and animism. 

The term may also be understood to mean the worship of or 
respect for inanimate objects, conceived as inherently magical. 
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The fetish may be regarded as a mascot or object carried for luck. 
I n  the sense in which Sir Edward Burnett Tylor uses the term, 

the fetish is ( I )  a "god house"; or (2) a charm derived from a 
tutelary deity or spirit, and magically active in virtue of its as- 
sociation with such deity or spirit. In the first of these senses the 
word is applied to objects ranging from the unworked stone to 
the pot or the wooden figure, and is thus hardly distinguishable 
from idolatry. ( a )  The bohsum or tutelary deity of a particular 
section of the community is derived from the local gods through 
the priests by the performance of a certain series of rites. A 
bohsum may also be procured through a dream, but in this case, 
too, it  is necessary to apply to the priest to decide whether the 
dream was veridical. ( b )  The suman is "an object which is the 
potential dwelling place of a spirit or spirits of an inferior status, 
generally belonging to the vegetable kingdom: this object is closely 
associated with the control of the powers of evil or black magic, 
for personal ends, but not necessarily to assist the owner to work 
evil, since it is used as much for defensive as for offensive pur- 
poses.'' 

On the Guinea coast the spirit in the object is usually, if not in- 
variably, nonhuman. Farther south on the Congo the fetish is 
inhabited by human souls also. The priest goes into the forest and 
cuts an image; when a party enters a wood for this purpose they 
may not mention the name of any living being unless they wish 
him to die and his soul to enter the fetish. The right person having 
been selected, his name is mentioned; and he is believed to die 
within ten days, his soul passing into the nkissi. Nails are driven 
into these figures in order to procure the vengeance of the in- 
dwelling spirit on some enemy. See also ANIMAL WORSHIP; 
ANIXISX ; TOTEMISM. 

BIBLIOGRAPHY.-See A. B. Ellis, Tshi-speaking Peoples, ch. vii, viii, 
xii; T. Waitz, Anthropologie der LVaturvolker, ii, 174; R. E. Dennett 
in Folklore, vol. xvi; R. H. Nassau, Fetichism in West Africa (1904). 
Also E. B. Tylor, Primitive Culture, ii, 143, and M. H. Kingsley, 
West African Studies, 2nd ed. ( I ~ o I ) ,  where the term is used in a 
more extended sense; Maurice Delafosse, Les Civilisations fiigro- 
Africaines (1925) ; R. S. Rattray, Ashanti (1923) and Religion and 
Art in Ashanti (1927) ; P. Amaury Talbot, The Peoples of Southern 
Nigeria, vol, ii (1926). 

FETTERS AND HANDCUFFS: see HANDCUFFS AND 
FETTERS 

FETTI (FETI), DOMENICO (1588189-1624), Italian 
painter of the Baroque period, was born in Rome and died in 
Venice, apparently as the result of dissipation. In Rome he was 
a pupil of Lodovico Cigoli but was principally influenced by the 
followers of Michelangelo Merisi da Caravaggio and also by 
Adam Elsheimer. Through Cigoli he attracted the attention of 
Cardinal Ferdinando Gonzaga: when the cardinal went to Mantua 
to become Duke Ferdinando 11, Fetti became his court painter 
a t  about the end of 1613. At Mantua he saw the works of Rubens 
as well as those of Giulio Romano, and his style was considerably 
modified. Later, the influence of Venetian art was even more 
marked although he probably first visited the city about 1621 to 
buy works of art for his patron. At the end of Aug. 1622 Fetti 
left Mantua, apparently very hurriedly, and went to Venice, re- 
fusing to return in spite of the duke's efforts. 

Fetti's best-known works are small, with small-scale figures, and 
painted in bright, rich colours, many of the most popular being 
representations of the biblical parables as scenes from everyday 
life. There are examples in Hampton court, Dresden, Mantua, 
Venice and Vienna of these and of other works. 

See Baglione, Vite de' Pittori . . . (1642) ; M. Endres-Soltmann, D. F. 
(1914) ; R. Oldenbourg, D. F., mainly pictures (1921). (P. J. MY.) 

FETUS, the unborn young of any vertebrate animal, particu- 
larly of a mammal. Biologists arbitrarily speak of the earliest 
stages of development of the fertilized egg (ovum) as the embry- 
onic period. This period ends when the external form of the 
embryo begins to resemble clearly the newborn of the group to 
which it belongs. The next period, culminating in birth, is spoken 
of as the fetal period. Likewise a distinction is made between the 
embryo and the fetus. In human development this transition oc- 
curs a t  approximately the end of the ninth week after fertilization. 
At this time the embryonic clefts (harelip) of the face disappear, 

the paddlelike embryonic limb buds develop free fingers and toes 
and so take on the form of the human limbs, and the relatively long 
embryonic tail has nearly disappeared. After these changes and 
until birth the distinctly human-appearing embryo is technically a 
fetus. 

See  EMBRYOLOGY ; EMBRYOLOGY, HUMAN ; FETAL DISORDERS ; 
etc. (H.  W.  MN.)  

FEU, in Scotland, the common mode of land tenure. The  
word is the Scots variant of "fee" (9.v.). The feudal system still 
dominates Scots conveyancing, but its forms are now extensively 
modified by the Titles to Land (Consolidation) (Scotland) Act 
1868, the Conveyancing (Scotland) Act 1874, the Conveyancing 
(Scotland) Act 1924, and some other statutes. I t  now contains 
three variants of holding. 

Burgage holding is the system by which land in royal burghs 
is held, Blench holding is by a nominal payment, as of a penny 
Scots to be rendered upon demand only. In  feu holding proper 
there is a substantial annual payment in money in return for the 
enjoyment of the land. The crown is the first overlord or supe- 
rior, and land is held of it by crown vassals, but they in their 
turn may "feu" their land, as it is called, to others who become 
their vassals, while they themselves become mediate overlords 
or superiors. This process of subinfeudation may be repeated 
to an indefinite extent, except in cases where subinfeudation has 
been conventionally prohibited prior to the year 1874. If the 
vassal does not pay the annual feu duty for two years, the supe- 
rior, among other remedies, may obtain by legal process a decree 
of irritancy, whereupon tinsel or forfeiture of the feu follows. 
Casualties, which are a feature of land held in feu, are additional 
payments to the superior, contingent on the happening of certain 
events. 

By the Feudal Casualties (Scotland) Act 1914 all such casualties 
as may not have been redeemed or commuted by Jan. I ,  1930, 
shall be extinguished and discharged. 

See Erskine's Principles; Bell's Principles; Rankine, Law of  Land- 
ownership zn ,Scotland. 

FEUCHERES, SOPHIE, BARONNE DE ( I  795-1840), Anglo- 
French adventuress, was born a t  St. Helens, Isle of Wight, in 
1795. the daughter of a drunken fisherman named Dawes. She 
grew up in the workhouse. went up to London as a servant, and 
became the mistress of the duc de Bourbon, afterward prince de  
CondC, who gave her a good education in modern and ancient 
languages. H e  arranged her marriage to Adrien Victor de Feu- 
ch&res, and the baroness, pretty and clever, became a person of 
consequence at  the court of Louis XVIII.  D e  Feuchkres discov- 
ered the relations between his wife and CondC, whom he had been 
assured \+-as her father, obtained a legal separation in 1827, and 
the king forbade her appearance at  court. Thanks to her influ- 
ence, however, CondC was induced in 1829 to sign a will bequeath- 
ing more than 66,000,ooo fr. to the duc dlAumale, fourth son of 
Louis Philippe. 

Again the baroness was in high favour. Charles X received her 
at  court, Talleyrand visited her, her niece married a marquis and 
her nephew was made a baron. CondC, wearied by his mistress's 
importunities, and but half pleased by the advances made him by  
the government of July, had made up his mind to leave France 
secretly. However, he was found hanging dead from his window 
(Aug. 27, 1830). The baroness returned to London, where she 
died in Dec. 1840. 

FEUCHTERSLEBEN, ERNST, FREIHERR VON (1806- 
1849)~  Austrian physician, poet and philosopher, was born in 
Vienna on April 29. 1806, of an old Saxon noble family. He was 
educated at  the University of Vienna, and in 1844 was appointed 
dean of the faculty of medicine. In  1848, while refusing the 
presidency of the ministry of education, he accepted the appoint- 
ment of undersecretary of state in that department. H e  died in  
Vienna on Sept. 3, 1849. He was not only a clever physician, but 
a poet of fine aesthetical taste and a philosopher. Among his 
medical works may be mentioned: Uber das Hippokratische erste 
Buch v o n  der Diat (Vienna, 1835), A'rzte und Publicurn (Vienna, 
1848) and Lehrbuch der iirztlichen Seelenkunde (1845). His 
poetical works include Gedichte (Stutt, 1836), among which is the 
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well-known beautiful hymn, which Felix Mendelssohn set to music, 
"Es ist bestimmt in Gottes Rat." As a philosopher he is best 
known by his zur Diutetik der Seele [Dietetics of the Soul] (Vi- 
enna, 1838). 

See M .  Necker, "Ernst von Feuchtersleben, der Freund Grillparzers," 
in the Jahrbuch der Grillparzer Gesellsclzaft, vol. iii (1893). 

FEUCHTWANGER, LION (1884-19 j8 ) ,  German writer, 
best known for his historical novels, was born in Munich on July 7 .  
1884, of a Jewish family, his father being a manufacturer. He 
studied philosophy in Berlin and Munich and early devoted him- 
self to literature. His first works were dramatic pieces, original or 
translations: Die Perser (Aeschylus) (191 j )  ; Vasantasena (191 j )  ; 
Friede (hristophanes) (1916) ; Kriegsgefangenen ( 19 16) ; Thomas 
W e n d t  (dramatic novel, 1919); Der hollandische Kaafmann 
(1921). He broke new ground in 1923 with a noteworthy his- 
torical novel of Margarete Maultasch, duchess of Tirol (Die  
hassliclze Herzogin; English trans., T h e  Ugly Duchess,  1927), in 
which the life of 14th-century Tirol was reproduced with great 
dramatic force. Jud Suss (192j, English trans., J e w  Suss,  1gz7j, 
a novel of 18th-century Germany, was even more notable. Feucht- 
wanger's later works included dngelsach~ische  Trilogie (1927) ; 
a translation of Christopher Marlowe's Edward 11 (192 j )  ; Power 
(1926) ; Success (1930); the historical trilogy of Josepkz~s  (1932), 
T h e  J e w  of R o m e  (1935) and Joseplzus and tlze Emperor  (1942) ; 
T h e  Pretender (1937); and Proztd Destiny (1947). In 1933 
Feuchtwanger was expelled from Germany and later settled in 
the U.S., where he died in Los Angeles on Dec. 21,  1958. 

FEUD, animosity, hatred, especially a permanent condition of 
hostilities between persons, and hence applied to a state of private 
warfare between tribes, clans or families, a "vendetta," ( q . ~ . ) .  

FEUDALISM (from Late Lat. feodztnz or f eudum,  a fee or 
fief; see FEE). In every case of institutional growth in history 
two things are to be distinguished from the beginning for an 
understanding of the process and its results. One of these is the 
change of conditions in the political or social environment which 
made growth necessary. The other is the already existing insti- 
tutions which began to be transformed to meet the new needs. 
In studying the origin and growth of political feudalism, the dis- 
tinction is easy to make. 

The prevailing need of the later Roman and early mediaeval 
society was protection-protection against the sudden attacks 
of invaders or revolted peasants, against the unwarranted de- 
mands of government officers, or even against the legai but 
too heavy exactions of the government. The protection which 
the government normally furnished, the weak freeman and the 
small landowner could no longer obtain. He must seek protec- 
tion wherever he could get it, and pay the price demanded 
for it. 

These are the great social facts-the failure of government to 
perform one of its most primary duties, the necessity of finding 
some substitute in private life-extending through the whole form- 
ative period of feudalism. 

R o m a n  Origins.-The institutions which th'e need of pro- 
tection seized upon had both long existed in the private, not 
public, relations of the Romans. One of them related to the 
person, the other related to land. There are thus distinguished 
a t  the beginning those two great sides of feudalism which re- 
mained to the end more or less distinct. 

The personal institution needs little description. I t  was the 
Roman patron and client relationship which had remained in the 
days of the empire, in later times less important perhaps legally 
than socially. This institution. the patrocinium, was firmly enough 
entrenched to survive the German conquest, and to be continued 
by the conquerors. In its new use, alike in the later Roman and 
the early German state, the landless freeman who could not support 
himself offered his services, those proper to a freeman, to some 
powerful man in return for shelter and support. 

This transaction, called commendation, gave rise in the German 
state to a written contract which related the facts and provided 
a penalty for its violation. I t  created a relationship of pro- 
tection and support on one side, and of free service on the 
other. 

The other institution, relating to land, alas that known to the 
Roman law as the precariunz, because of the prayer of the sup- 
pliant by which the relationship was begun. The precarizlm was 
a form of renting land not intended primarily for income, but for 
use when the lease was made from friendship, for example, or as 
a reward, or to secure a debt. Legally its characteristic feature 
was that the lessee had no right of any kind against the grantor. 
The owner could terminate the relation at  any time, for any 
reason, or for none at  all, and the heirs of neither party were 
bound by it.' The legal character of this transaction is summed 
up in a well-known passage in the Digest (xliii. 26. 12) which may 
be paraphrased as follows :-The precarium tenant may employ 
the interdict against a third party, because he cannot use the 
ordinary civil action, his holding being not a matter of business 
but rather of favour and kindness. 

As used for protection in later Roman days the precarium 
gave rise to what was called the commendation of lands, patro- 
cinium fzrndorum. The poor landowner surrendered to his power- 
ful neighbour the ownership of his lands, which he then received 
back as a precariz~in-gaining protection during his lifetime at  
the cost of his children, who were left without legal claim and 
compelled to make the best terms they could.2 Applied to this 
use the precariu?n found extensive employment in the last age 
of the empire. The government looked on the practice with dis- 
favour, because it transferred large areas from the easy access 
of the state to an ownership beyond its reach. The laws repeatedly 
forbade it under increasing penalties, but it could not be stopped. 

F r a n k i s h  Development.-These practices the Frankish con- 
querors of Gaul found in full possession of society, and they seem 
to have made them their own without material change. The 
patrocinium they could understand by the existence of a some- 
what similar institution among themselves, the comitatus, de- 
scribed by Tacitus. The comitatus made contributions of its own 
to future feudalism, to  some extent to its institutional side, 
largely to the ideas and spirit which ruled in it. Probably the cere- 
mony which grew into feudal homage, and the oath of fealty, cer- 
tainly the honourable position of the vassal and his pride in the 
relationship, the strong tie which bound lord and man, and the idea 
that faith and service were due on both sides in equal measure, may 
be traced to German sources. But we must not forget that the 
origin of the vassal relationship, as an institution, is to be found 
on Roman soil. 

To  the precarium German institutions offered no close parallel. 
The advantages which it afforded were obvious, and this side of 
feudalism developed as rapidly after the conquest as the personal. 
The new German noble was as eager to  extend his lands and to 
increase the numbers of his dependants as the Romans had been. 
The new German government furnished no better protection from 
local violence, nor was it  able any more effectively to check the 
practices which were creating feudalism. Precarium and patro- 
c in iu~n  easily passed from the Roman empire to  the Frankish 
kingdom, and became firmly rooted in the new society. Up to 
this point we have seen only the small landowner and the landless 
man entering into these relations. Feudalism could not be estab- 
lished, however, until the great of the land had begun to enter 
the clientage of others and to hold lands by the precarium tenure. 
The first step was quickly taken. The same class continued to 
furnish the king's men, and to form his household and body-guard 
whether the relation was that of the patrocinium or the comitatus, 
and to be made noble by entering into it. I t  was later that they 
became clients of one another, and in part a t  least as a result of 
their adoption of the precariztm tenure. In  this latter step the 
influence of the Church rather than of the king seems to have 
been effective. The large estates which pious intentions had be- 
stowed on the Church it  was not allowed to alienate. I t  could 
most easily make them useful by employing the precarium tenure. 
On the other side, the great men were ready without persuasion 
to annex portions of these estates for their own on the easy 
terms of this tenure, not always indeed observed by the holder, 
or able to be enforced by the Church. The employment of the 

'Digest, xliii. 26 .  14, and cf. 17. 
'Salvian, De gub. Dei, v. 8 ,  ed. Halm, p. 62. 
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precarium by the Church seems to have been one of the surest 
means by which this form of landholding was carried over from 
the Romans to the Frankish period and developed into new forms. 
I t  came to be made by degrees the subject of written contract, 
by which the rights of the holder were more definitely defined 
and protected than had been the case in Roman la~v. The length 
of time for which the holding should last came to be specified, a t  
first for a term of >-ears and then for life, and some payment to 
the grantor was provided for, not pretending to represent the 
economic value of the land, but only to serve as a mark of his 
continued ownership. 

T h e  Carolingian Age.-These changes characterize the 
Merovingian age, which had practically ended, however, before 
these two institutions showed any tendency to join. Nor had the 
king up to that time exerted any apparent influence on the pro- 
cesses that were going forward. I t  was the advent of the Carolin- 
gian princes that carried these institutions a stage further forward. 
Making their way up from a position among the nobility to  
be the rulers of the land, and finally to supplant the kings, the 
Carolingians had especial need of resources from which to pur- 
chase and reward faithful support. The fundamental principle of 
the Frankish military system, that the man served at his own 
expense, was'still unchanged. I t  had indeed begun to break down 
under the strain of frequent and distant campaigns; but it was 
long before it was changed as the recognized rule of mediaeval 
service. If now, in addition to his own expenses, the soldier must 
provide a horse and its keeping, the system was likely to break 
down. T o  solve this problem the early Carolingian princes, 
especially Charles Martel, grasped at the land of the Church. 
The means devised to permit its use were found in the precariu~n 
tenure. Keeping alive, as it did, the fact of the grantor's oxvner- 
ship, it did not in form deprive the Church of the land. Recog- 
nizing that ownership by a small payment not corresponding to the 
value of the land, it left the larger part of the income to meet the 
need mhich had arisen. At the same time undoubtedly the new 
holder of the land, if not already the vassal of the prince, was 
obliged to assume an obligation of service with a mounted force 
when called upon. This expedient gave rise to the numerous 
precariae verbo regis, of the Church records, and to the condem- 
nation of Charles Martel in the visions of the clergy to worse 
difficulties in the future life than he had overcome in this. The 
most important consequences of the expedient, however, was the 
bringing together of the two sides of feudalism, vassalage and 
benefice, as they were now commonly called. I t  emphasized 
military service as an essential obligation of the vassal; and it 
spread the vassal relation between individual proprietors and 
the sovereign. 

During the-reign of Charlemagne and the later Carolingian age 
continued necessities, military and civil, forced the kings to 
recognize these new institutions more fully, even when standing 
between the government and the subject, intercepting the public 
duties of the latter. The incipient feudal baron had not been 
slo~v to take advantage of the break-down of the old German 
military system. The poor Frank could escape the ruinous de- 
mands of military service only by submitting himself and his 
lands to the count, who did not hesitate on his side to force such 
submission. Charlemagne legislated against this tendency, trying 
to make it easier for the poor freeman to fulfil his military duties 
directly to the state, and to forbid the misuse of power by the 
rich. Finally the king was compelled to recognize existing facts, 
to lay upon the lord the duty of producing his men in the field 
and to allow him to appear as their commander. This completed 
the transformation of the army into a vassal army: it completed 
the recognition of feudalism by the state, as a legitimate relation 
between different ranks of the people; and it recognized the 
transformation in a great number of cases of a public duty into 
a private obligation. 

I n  the meantime another institution had grown up in this 
Franco-Roman society, which probably began and certainly 
assisted in another transformation of the same kind. This is the 
immunity. Suggested probably by Roman practices, it received 
a great extension in the Merovingian period, at first and especially 

in the interest of the Church, but soon of lay land-holders By the 
grant of an Immunity to a propr~etor the royal officers, the count 
and his representat~ves, \+ere forbidden to enter his lands to exer- 
cise any public function there The duties which the count should 
perform p;issed to the proprietor, who now represented the gov- 
ernment for all his tenants free and unfree. Apparently no 
motl~fication of the r o p l  rights mas intended by this arrangement, 
but the beginning of a great ~ h a n g e  had really been made. The  
king might still receive the same revenues and the same services 
from the district held by the lord as formerly, but for their 
payment a p r i v ~ t e  person in his capacity as overlord was now 
responsible In  the course of a long period characterized by a 
weak central government, it was not difficult to  enlarge the rights 
which the lord thus obtained, to exclude even the king's personal 
authority from the immunity, and to translate the duties and 
payments which the tenant had once owed to  the state into 
obligations which he owed to his lord. even finally into incidents 
of his tenure. The most important public function whose trans- 
formation into a private possession was assisted by the growth 
of the immunity was the judicial. The lord's court gradually took 
the place of the public court in civil, and even by degrees in 
criminal cases. The plaintiff, even if he were under another lord, 
was obliged to sue in the court of the defendant's lord, and the 
portion of the fine for a breach of the peace which should have 
gone to the state went in the end to the lord 

The transfer of the judicial process, and of the financial and 
administrathe sides of the government as well. into private 
possession, was not, however, accomplished entirely by the road 
of the immunity. As government weakened after the strong days 
of Charlemagne, and disorder, invasion, and the difficulty of 
intercommunication tended to throw the locality more and more 
upon its own resources, the officer who had once been the means 
of centralization. the count, was able to exercise the powers which 
had been committed to him as an agent of the kinp, as if they were 
his o a n  private possession Nor was the king's ?id lacking to this 
method of dividing up the royal authority, any more than to the 
immunity, for it became a frequent practice to  make the adminis- 
trative office into a fief. and to grant it to be held in that form 
of property by the count I n  this way the feudal county. or duchy, 
formed itself, corresponding in most cases only roughly to  the 
old administrative divisions of the state. 

DIFFERENT STAGES OF GROWTH 

I n  its earliest stage of growth the feudal system was that of 
the private possession only. For protection the great lando~vner 
forced his smaller neighbours to become his dependants in return 
under a great variety of forms, but especially developing thereby 
the precarium land tenure and the patrociniz~m personal service, 
and organizing a private jurisdiction over his tenants. and a 
private army for defence. Finally he secured from the king an  
immunity which excluded the royal officers from his lands and 
made him a quasi-representative of the state I n  the meantime his 
neighbour the count had been folloming a similar process. His  
right to exact military, financial and judicial duties for the state 
he had used to force men to become his dependants, and then he 
had stood between them and the state, freeing them from burdens 
which he threw with incredsed weight upon those who still stood 
outside his personal protection. The kings first adopted for  them- 
selves some of the forms and practices which had thus grown up, 
and by degrees recognized them as legally proper for all classes. 
I t  proved to be easier to hold the lord responsible for the public 
duties of all his dependants because he was the king's vassal and 
by attaching them as conditions to the benefices which he held, 
than to enforce them directly upon every subject When this 
stage was reached the formatix~e ape of feudalism may be con- 
sidered at  an end When the government of the state had entered 
into feudalism, and the king was as much lord as king; when the 
vassal relationship was recognized as a proper and legal founda- 
tion of public duties; when the two separate sides of early 
feudalisnl were united as the almost universal rule, so that a man 
received a fief because he owed a vassal's duties, or looked at  in 
the other and finally prevailing way, that he owed a vassal's 
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duties because he had received a fief; and finally, when the old 
idea of the temporary character of the precariu~n tenure was lost 
sight of, and the right of the vassal's heir to receive his father's 
holding was recognized as the general rule-then the feudal sys- 
tem may be called full grown. We shall not be far wrong if we 
place the end of its formative age near the beginning of the 10th 
century. 

Resul ts  in England.- The growth which we have traced took 
place within the Frankish Empire. In  Anglo-Saxon England pre- 
curium and patrocinium were lacking. Certain forms of personal 
commendation did develop, certain forms of dependent land tenure 
came into use, but these were not characteristic of the actual line 
of feudal descent. Scholars are not yet agreed as to what would 
have been their result if their natural development had not been 
cut off by the violent introduction of Frankish feudalism with the 
Norman conquest, whether the historical feudal system, or a 
feudal system in the general sense. T o  the writer it  seems clear 
that the latter is the most that can be asserted. They were forms 
which may rightly be called feudal, but only in the wider mean- 
ing in which we speak of the feudalism of Japan, or of Central 
Africa, not in the sense of 12th-century European feudalism; 
Saxon commendation may rightly be called vassalage, but only as 
looking back to the early Frankish use of the term for many vary- 
ing forms of practice, not as looking forward to the later and more 
definite usage of completed feudalism; and such use of the terms 
feudal and vassalage is sure to be misleading. There is no trace 
of the distinctive marks of Frankish feudalism in Saxon England, 
not where military service may be thought to rest upon the land, 
nor even in the rare cases where the tenant seems to some to be 
made responsible for it, for between these cases as they are de- 
scribed in the original accounts, legally interpreted, and the feudal 
conception of the vassal's military service, there is a great gulf. 

T h e  Completed System.-The temptation to use the larger 
part of any space allotted to  the history of feudalism for a dis- 
cussion of origins does not arise alone from greater interest in that 
phase of the subject. I t  is almost impossible e17en with the most 
discriminating care to give a brief account of completed feudalism 
and convey no wrong impression. We use the term "feudal sys- 
tem" for convenience sake, but with a degree of impropriety if it 
conveys the meaning "systematic." Feudalism in its most flourish- 
ing age was anything but systematic. Great diversity prevailed 
everywhere, and different facts or customs are found in every 
lordship But underlying all the apparent confusion of fact and 
practice were certain fundamental principles and relationships, 
which were alike everywhere. The chief of these are: the relation 
of vassal and lord; the principle that every holder of land is a ten- 
ant and not an owner, until the highest rank is reached, sometimes 
even the conception rules in that rank; that the tenure by which a 
thing of value is held is one of honourable service, not intended 
to be economic, but moral and political in character; the principle 
of mutual obligations of loyalty, protection and service binding 
together all the ranks of this society from the highest to  the low- 
est ;  and the principle of contract between lord and tenant, as 
determining all rights, controlling their modification, and forming 
the foundation of all law. 

The foundation of the feudal relationship proper was the fief, 
which was usually land, but might be any desirable thing, as an 
office, a revenue in money or kind. the right to collect a toll, or 
operate a mill. In  return for the fief, the man became the vassal 
of his lord; he knelt before him, and, with his hands between his 
lord's hands, promised him fealty and service; he rose to  his feet 
and took the oath of fealty which bound him to the obligations he 
had assumed in homage; he received from his lord ceremonial 
investiture with the fief. The faithful performance of all the duties 
he had assumed in homage constituted the vassal's right and title 
to his fief. So long as they were fulfilled, he, and his heir after 
him, held the fief as his property, practically and in relation to 
all under tenants as if he were the owner. In the ceremony of 
homage and investiture, which is the creative contract of feudal- 
ism, the obligations assumed by the two parties were determined, 
as a rule, by local custom. In detail the vassal's services difiered 
widely, but they fall into two classes, general and specific. The 

general included all that might come under the idea of loyalty, 
seeking the lord's interests, keeping his secrets, betraying the plans 
of his enemies, protecting his family, etc. The specific services 
covered military service, which included appearance in the field on 
summons with a certain force, often armed in a specified way, and 
remaining a specified time. I t  often covered also the duty of 
guarding the lord's castle. and of holding one's own castle subject 
to the plans of the lord for the defence of his fief. Hardly less 
characteristic was court service, which included the duty of help- 
ing to form the court on summons, of taking one's own cases to  
that court instead of to some other, and of submitting to its judg- 
ments. The duty of giving the lord advice was often fulfilled in 
sessions of the court, and in these feudal courts the obligations 
of lord and vassal were enforced, with an ultimate appeal to war. 
Under this head may be enumerated the financial duties of the 
vassal, which were either intended to mark the vassal's tenant 
relation, like the relief, or to  be a part of his service, like the aid, 
that is, he was held to come to the aid of his lord in a case of 
financial as of military necessity. The relief was a sum paid by 
the heir for the lord's recognition of his succession. The aids were 
paid on a few occasions, determined by custom, where the lord 
was put to unusual expense, as for his ransom when captured by 
the enemy, or for the knighting of his eldest son. The most lucra- 
tive of the lord's rights were wardship and marriage. 

Ideally regarded, feudalism covered Europe with a network of 
these fiefs, rising gradually from the smallest, the knight's fee, a t  
the bottom, to the king at the'top, who was the supreme land- 
owner, or who held the kingdom from God. Actually not even in 
the most regular of feudal countries, like England or Germany, 
was there any fixed gradation. A knight might hold directly of the 
king, a count of a viscount, a bishop of an abbot, or the king 
himself of one of his own vassals, or even of a vassal's vassal, and 
in return his vassal's vassal might hold another fief directly of him. 
The G o v e r n m e n t  of F e u d a l  Countries.-It is now possible 

perhaps to get some idea of the way in which the government of a 
feudal country was operated. The early German governments 
whose chief functions, military, judicial. financial. legislative, were 
carried on by the freemen of the nation, and were performed as 
duties owed to the community for its defence and sustenance, 
had given way to new forms of organization in which these con- 
ceptions had not entirely disappeared but in which the vast 
majority of cases a .vcrholly different idea of the ground of service 
and obligation prevailed The members of the feudal court met, 
not to fulfil a duty owed to the community, but a private obliga- 
tion which they had assumed in return for the fiefs. The feudal 
state was one in which, as it has been said, private law had 
usurped the place of public law. Public duty had become private 
obligation. To understand the feudal state it is essential to realize 
that all sorts of services, which men ordinarily owe to the public 
or to one another, were translated into a form of rent paid for the 
use of land. and defined and enforced by a private contract. In  
every feudal country, however, something of the earlier conception 
survived A general military levy was occasionally made. Some- 
thing like taxation occasionally occurred, though the government 
was usually sustained by the scanty feudal payments, by the 
proceeds of justice and by the income of domain manors. About 
the office of king more of this earlier conception gathered than 
elsewhere in the state. and gradually grew, aided not merely by 
traditional ideas, but by the active influence of the Bible, and 
soon of the Roman law. The kingship formed the nucleus of new 
governments as the feudal system passed away. 

Actual government in the feudal age was primitive and un- 
differentiated. Its chief and almost only organ, for kingdom and 
barony alike, was the curia-a court formed of the vassals This 
acted at once and without any consciousness of difference of 
function, as judiciary, as lcgislature, and as council, and it exer- 
cised final supervision and control over revenue and administration. 
Almost all the institutions of modern states go back to the czlria 
regzs, branching off from it as the growing complexity of business 
forced differentiation of function and personnel. In action i t  
was an assembly court, deciding all questions by discussion and 
the weight of opinion, though its decisions obtained their legal 
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validity by the forma1 pronunciation of the presiding member, time in Paris. There Thomas Couture exerted a great influence 
i.e., of the lord whose court it was. In  a government of this kind on him, one which mas to be decisive in his subsequent develop- 
the essential operative element was the baron. So long as the ment. Two early works painted in Paris show his dependence on 
government remained dependent on the baron, it remained feudal Couture: "Hafiz at  the Well" (1852) and the "Death of Aretino" 
in its character. Feudalism disappeared as the organization of (1854). Idealistic, philosophical figure compositions, the intrinsic 
society. when a professional class arose to form the judiciary, nhen values of which were lyrical and elegiac, later became his main 
the increased circulation of money made regular taxation possible interest. During a stay of many years in Italy (1855-73). first in 
and enabled the government to buy military and other services, Venice, then in Florence and Rome, Feuerbach came under the 
and when better means of intercommunication and the growth of influence of the Renaissance painters, chief among them Titian- 
common ideas made a wide centralization possible and likely to whose "Assumption" he copied in Venice-and Paolo Veronese. 
be permanent. In nearly all the states of Europe the end of the The principal aorks of the Italian years of his maturity are 
feudal age was reached about the close of the 13th century. "Dante Walking ni th the Noble Ladies of Ravenna" (18 j8) ,  the 

Decl ine a n d  Survivals.-As feudalism passed into decline, two pictures representing "Iphigeneia" (1862, 1871). "Paolo and 
its customs tended to crystallize into fixed forms. At the same Francesca" (1864), "Plato's Symposium" (1869. second composi- 
time a class of men arose interested in these forms for their own tion 1873)~  the "Judgment of Paris" (1870) the "Battle of the 
sake. professional la~vyers or judges. who wrote down for their Amazons" (1869-73), and various compositions on the '!MedeaM 
onn  and others' use the feudal usages ~ l i t h  which they were theme (1866-70). A uniform dark tone with little contrast in 
familiar. The great age of these codes was especially the second colour matches the lyrical, secretly tragic basis of these works. 
half of the 13th century. The codes In their turn tended still Feuerbach's gifts were not suited to dramatic action and conse- 
further to harden these usages into fixed forms, and we may date quently the "Fall of the Titans," the ceiling piece in the hall of 
from the end of the 13th century an age of feudal law regulating the Vienna Academy of Fine Arts (where he became a professor 
especially the holding and transfer of land, and much more uni- in 1873), is one of his weaker and more derivative compositions. 
form in character than the law of the feudal age proper. This The work was strongly criticized by contemporary critics. This 
was particularly the case in parts of France and Germany ahere failure in addition to illness caused Feuerbach finally to  leave 
feudalism continued to regulate the property relations of lords Vienna and return to Italy in 1876. He died in Vienna on Jan. e, 
and vassals longer than elsenhere. and where the underlying eco- 1880. His greatest and most original accomplishments are  his 
nomic feudalism remained in large part unchanged. formal, statuesque portraits, including the various ones of his 

Feudalism formed the starting-point also of the later social model, Nanna Risi and his stepmother, Henriette Feuerbach, a few 
nobilities of Europe. They drew from it their titles and ranks individual "heroic" landscapes and numerous drawings. LVith his 
and many of their regulative ideas. though these were formed painting may be considered his literary work: b'ermachtnis, pub- 
into more definite and regular systems than ever existed in lished in 1882. which told the story of his struggles, and his letters 
feudalism proper. I t  was often the policy of kings to increase to his stepmother, which appeared in 1911. 
the social ~rivileges aiid legal exemptions of the nobility .i\.hile B I B ~ I ~ G R ~ ~ ~ ~ . - H  ~ h d ~ - B ~ ~ ~ a y s ,  Feuerbach. Des iMeisters Ge&lde 
taking anay all political poner, so that it is necessary in the . . . i n  zoo Abbildungen (1913) ; J Allgeyer, Anselm Feuerbach, 2nd 
history of institutions to distinguish sharply between these nobili- ed. (1904) ; E. Heyck, Feuerbach (1911). (F. NY.)  
ties and the feudal baronage proper. I t  is only in certain backward FEUERBACH, LUDWIG ANDREAS (180~-1872), Ger- 
parts of Europe that the terms feudal and baronage in any tech- man philosopher, fourth son of the eminent jurist ( s e e  FEUERBACH, 
nical sense can be used of the nobility of the 15th century. PAUL JOHANN ANSELM), was born at  Landshut, Bavaria, on 

S e e  also EKGLISH LAW; FREXCH LAW AND INSTITUTIONS; HIDE; July 28, 1804. His influence was greatest upon the anti-Christian 
KKIGHT SERTJICE ; MANOR ; SCUTAGE ; VILLEINAGE. theologians such as D. F. Strauss, author of D a s  L e b e n  J e s u ,  and 

(G. B. A.;  X.) Bruno Bauer, who like Feuerbach had passed from Hegelianism 
B I B L I O G R A P H Y . - H ~ S ~ O ~ ~ ~  gbnbrale of Lavisse and Rambaud; P. Roth, to a form of naturalism. After two Years in Berlin, under Hegel, 

Feudalitat und Unterthanvevband (1863) ; Geschichte des Beneficial- Feuerbach studied natural science at Erlangen in 1828. His  first 
wesens (18jo) ; Sir H. S. Maine, T7illage Conzmunities in  the East and book, published anonymously, Gedanken cber  Tad und c n s t e r b -  
Wes t  (1876) ; and Lkon Gautier, La Chevalerie (1884; Eng. trans. by 
H. Frith, 1891) ; J. T, Xbdy, Feudalism (18~0) ; E. de Laveleye, De lichkeit ( 1 ~ 3 0 1 ,  attacks persona' and advocates the 
la propnbte' et de ses jorrnes prinzitzves (1891) ; The Origin of Property Spinozistic immortality of reabsorption in nature. H e  then pub- 
in Land, a translation by M. Ashley from the works of N. D. Fustel lished Darstel lung der  Geschichte  d e r  n e u e r n  Philosophie (2 vol., 
de Coulanges (see below). 1833-37). Abalard u n d  Heloise (1834), Pierre B a y l e  (1838) and 

For feudalism in England see the various constitutional histories, 
especially W. Stubbs, Constitutional History England, vol. (ed. U b e r  Philosophie u n d  Chris tenturn (1839), in which he chimed 
1897) ; J.  H. Round, Feudal England (=a9;), Geof f rey  de Mandeville i t h a t  Christianity has in fact long vanished not only from the rea- 
(1892), and Studzes on the Red Book oj  the Exchequer (1898) ; F W. son but from the life of mankind, that it is nothing more than a 
Maitland, ~ o l n e s d a y  Book and Beyotzd (1897) and History of  Elzglish fixed idea." This attack is followed up in his most important work, 
Law bejore the tzwte o! Edward I .  (1895) ; P. Vino~radoff, Villainage i n  Das Wesen des christenturns (1831; E ~ ~ .  trans. by G~~~~~ ~ l i ~ t ,  
England (1892) and English Society zn the 11th centuvy (1908) 

For feudalism in France see N. D. Fustel de Coulanges, Histoire des 1853), which aims to humanize theology. H e  lays it dowrn that 
institutions politiques de l'ancienne France (Les Origtnes du syst$nze man is to himself his own object of thought. Religion is conscious- 
fe'odal, 1890; Les Transfor?nations de la royautb pendant I'e'poque ness of the infinite. Religion therefore is "nothing else than the 
carolingienne, 1892) ; A. Luchaire, Histoire des institutions monar- 
chiques de  la  France sous les 987-r180 (2nd ed,, c~n~ciousness  of the infinity of the consciousness; or, in the con- 
1 8 ~ ~ )  ; and Manuel des institutions jmnGaises: pdriode des capdtiens sciousness of the infinite, the conscious subject has for his object 
directs (1892) ; J Flach. Les Origines de l'ancienne France (1886-93) ; the infinity of his own nature." Thus God is, SO to speak, the 
Paul\-iollet, Droit public: Hzstoires desinstitutionspolitiques et adnzin- projection of man's inward nature. I n  the first part 
istratives de la France (1890-1903) ; Henri SCe, Les classes rurales of the book Feuerbach develops the ittrue or anthropological es- et le t bginze do?nanzal (1901). 

For Germany see G. Waitz, Deutsche verfassungsgeschichte (1844 Sence of religion." Treating of God in his various aspects "as a 
foll.), H. Brunner, Grundzuge der dez~tschen Rechtsgeschichte (1901) ; being of the understanding." "as a moral being or law." "as love)' 
V. Menzel, Dze Entstehung des Lehenswesens (1890) ; and G. L. von and so on, he shows that these aspects correspond to some need 
Maurer's works on the early institutions of the Germans. of human nature. In the second part he discusses the "false or 
. FEUERBACH, ANSELM (18.29-1880), German painter, theological essence of religion," contending that the view which 
who was, apart from Arnold Bocklin, the most important repre- regards God as having a separate existence leads to a belief in  reve- 
sentative of late classicism in Germany. Nephew of the philoso- lation and in sacraments, which are pieces of religious materialism. 
pher, L. Feuerbach, he was born at  Speyer. Bavaria. on Sept. 12, Feuerbach denied that he was rightly called an atheist. but  the 
1829. He began to study art in 1845 at the Diisseldorf academy denial is merely verbal. During the troubles of 1848-49 Feuer- 
under F.  PV. Schadow (q.v.). From 1848 to 1850 he worked under bach's attack upon orthodoxy made him something of a hero with 
Karl Rahl in Munich and during 1851-jq twice stayed for some the revolutionary party. His Theogonie  (1857) was followed by 



Gotthe i t ,  Freiheit und Unsterblichkeit (1866). H e  died on 
Sept. 13, 1872. 

Some of Feuerbach's ideas were taken up by those engaged in 
the struggle between church and state in Germany and by those 
who, like F. Engels and Karl Marx, were leaders in the revolt of 
labour against capital. 

Feuerbach's W e r k e  were published in 10 vol. (1846-66; 1903- 
11); and the correspondence, ed. by K. Griin, in 2 vol. (1874). 

BIBLIOGRAPHY.-A. Levy, La Philosophie de Feuerbach et son influ- 
ence sur la litttrature allemande (1904) ; M .  Meyer, L. Feuerbachs 
Moralphilosophie (1899) ; E. von Hartmann, Geschichte der Meta- 
physik (1899) ; F .  Engels, L. Feuerbach und der Ausgang der klassischen 
deutschen Philosophie (1888); A. Kohut, L. Feuerbach (1909); G. 
Nuedling, L. Feuerbachs Religions-philosophie (1936) ; S .  Hook, From 
Hegel, to Marx (1936) ; F .  Gregoire, Aux sources de la pensde de Marx 
(1947). 

FEUERBACH, PAUL JOHANN ANSELM, RITTER 
VON ( I  77 5-1833), the German jurist, chiefly remembered for his 
work in the field of criminal law reform, was born a t  Hainichen, 
near Jena, on Nov. 14, 1775. and brought up a t  Frankfurt am 
Main. At 16, he ran away from home to study a t  Jena where, 
despite ill-health and poverty, he took his doctorate in philosophy 
in 1795. With the birth of a son in 1796, he was forced to turn 
from philosophy and history to law, which offered better prospects. 
In  I 796 he published Kritik des natiirlichen Rechts  . . . ("Critique 
of Natural Rights") followed by Anti-Hobbes,  . . . (1798), a 
dissertation on the limits of the civil power. Feuerbach, as the 
founder of a new theory of penal law, the so-called "psychological- 
coercive or intimidation theory," gave to the rigorous Kantian 
doctrine that punishment ought only to be given for its own sake, 
a secular purpose, namely to enforce the threat of the law which 
deters the would-be law breaker. In  this he was a fierce adversary 
of the idea of individual prevention put forward by Karl Grol- 
mann, who was his life-long friend. 

Feuerbach's famous Lehrbuch des gemeinen in Dez~tschland 
geltenden peinlichen Rechts  ("Textbook of Common Law gener- 
ally applied in Germany"; 1801) remained the leading textbook in 
Germany for half a century. This, and his earlier works, were a 
powerful protest against vindictive punishment and furthered the 
reform of the' German criminal law. The administration of 
justice was, before Feuerbach's time, distinguished by two char- 
acteristics: the superiority of the judge to all law, and the blending 
of the judicial and executive offices. Feuerbach, using as his chief 
weapon the Revision der Grundbegrifle ("Revision of the basic 
assumption"; I 799) achieved the recognition of the formula, 
nul lum crimen, nulla poena sine lege ("no crime and no punish- 
ment unless provided by statutory law"). 

I n  1805 he was given a post in the ministry of justice and com- 
manded to draft a penal code for Bavaria (Strafgesetzbuch fur 
das Konigreich Bayern ) .  Practical reform was begun in Bavaria 
under his influence with the abolition of torture in 1806. In  1808 
appeared the first volume of his Merkwiirdige Criminalfalle ("Re- 
markable Criminal Cases"), completed in 1811. I n  his Betrach- 
tungen iiber das Geschworenengericht ("Remarks on the Jury 
Principle"; 1812) Feuerbach criticized, from a legal point of view, 
the defects of the jury, a t  that time recommended in accordance 
with the French code, but he was prepared to accept the jury as a 
political safeguard of civil rights, provided that it  fitted into a 
wider framework of constitutional guarantees and the rule of law. 
The Bavarian criminal code was promulgated in 1813; distin- 
guished by the clarity of its definitions and its careful classifica- 
tions, it remained, together with the French code pe'nal, a model for 
European states until the Prussian criminal code of 1861. 

During the war of liberation (1813-14) Feuerbach published 
several political brochures which, owing to the writer's position, 
had almost the weight of state manifestoes. In  1814 he was ap- 
pointed second president of the court of appeal a t  Bamberg, and 
three years later he became first president of the court of appeal 
a t  Anspach. In  the two treatises which he subsequently published 
in 182 I and 182 j, he strongly urged publicity in all legal proceed- 
ings and showed himself a forerunner of modern efforts in the 
field of comparative law. 

As one of his last activities he championed the cause of the 

mysterious foundling Kaspar Hauser. H e  died suddenly a t  
Frankfurt on May 29, 1833. 

See Leben und Wirkens Ans. von Feuerbachs, 2 vol. (1853) with its 
occasional notes by his fourth son Ludwig, a distinguished philosopher. 
See also M. Gruenhut, A. von F. und d m  Problem der strafrechtlichen 
(1922); G. Radbruch, P. J. A. Feuerbach (1934, 2nd ed. 1957); E. 
Wolf, Grosse Rechtsdenker der deutschen Geistesgeschichte, 3rd ed., pp. 
536-583 (1951). (J. F. LR.) 

FEUILLANTS, CLUB OF THE, a political association 
which played a prominent part during the French Revolution. I t  
was founded on July 16, 1791, by several members of the Jacobin 
club who refused to sign a petition presented by this body, de- 
manding the deposition of Louis XVI. Among them were B. 
Barkre and E. J. Sieyks, who were later joined by other politicians, 
Dupont de Nemours being among them. The name of Feuillants 
was popularly given to this group because they met in the house 
in the rue Saint-Honor6 which had been occupied by the religious 
order bearing this name. The official name of the club was So- 
cie'te' des amis de la Constitution, the title being a sufficient in- 
dication of the line they intended to pursue. This consisted of 
opposing everything not contained in the constitution of 1791; in 
their opinion, the latter was in no need of modification, and they 
hated all those who were opposed to it, whether dmigre's or Jaco- 
bins. They affected to avoid all political discussion, and called 
themselves merely a "conservative assembly." This attitude they 
maintained after the constituent assembly had been succeeded 
by the legislative, but not many of the new deputies became mem- 
bers of the club. 

With the rapid growth of extreme democratic ideas the Feuil- 
lants soon began to be looked upon as reactionaries, and to be 
classed with aristocrats. They did, indeed, represent the aris- 
tocracy of wealth, for they had to pay for attendance a subscrip- 
tion which was at  that time a large sum. Moreover, the luxury 
with which they had surrounded themselss, and the restaurant 
which they had annexed to their club, seemed to mock the misery 
of the half-starved proletariat and added to the suspicion with 
which they were viewed, especially after the popular triumphs of 
June 20 and Aug. 10, 1792. A few days after the insurrection of 
Aug. 10 their papers were seized, and 841 members were pro- 
claimed as suspects. This was the deathblow of the club. I t  had 
made an attempt, though a weak one, to oppose the forward march 
of the revolution, but, unlike the Jacobins, had never sent out 
branches into the provinces. The name of Feuillants, as a party 
designation, survived. I t  was applied to those who advocated a 
policy of cowardly moderation, and feuillantisme was associated 
with aristocratie in the mouths of the sans-culottes. 

FEUILLETON, originally a kind of supplement attached to 
the political portion of French newspapers. Its inventor was Ber- 
tin the elder, editor of the De'bats. I t  was usually separated from 
the political part of the newspaper by a line, and printed in smaller 
type. In French newspapers it consists chiefly of nonpolitical 
news and gossip, literature and ar t  criticism, a chronicle of fash- 
ions, epigrams, charades, etc. The term came into English use 
to indicate the installment of a serial story printed in one part 
of a newspaper. 

FEUQUIERES, ISAAC MANASS~S DE PAS, MARQUIS 
DE (1590-1640), French soldier and diplomatist, born a t  Saumur 
on June I ,  I 590, came of a distinguished family of which many 
members held high command in the civil wars of the 16th century. 
He entered the royal army a t  the age of 30, and soon achieved 
distinction. 

In 1626 Feuquitires served in the Valtelline, and in 1628-29 
at  the siege of La Rochelle, where he was taken prisoner. H e  was 
made markchal de camp in 1629, serving in the fighting on the 
southern frontiers of France and occupying various military posi- 
tions in Lorraine. Richelieu repeatedly employed him on diplo- 
matic missions. He was sent as an ambassador into Germany 
where he rendered important services in negotiations with Wallen- 
stein; he renewed at  Heilbronn (April 19, 1633)~ the treaty of 
alliance with Sweden; and he was also employed in the tortuous 
negotiations at  Frankfurt in 1634. In  1636 he commanded the 
French corps operating with the duke of Weimar's forces. With 
these troops he served in the campaigns of 1637 (in which he 



Decame lieutenant general), 1638 and 1639, At the siege of Thion- 
ville (Diedenhofen) he was mortally wounded 

His Let tres  i n ld i t e s  appeared (ed. by Gallois) in Paris in 1845. 
His grandson AKTOINE ~IAXASSCS DC PAS, ~ ~ A R Q U I S  DE FEU- 

Q U I ~ R E S  (1648-1 71 I ) ,  who entered the army at the age of 18, won 
a promotion to the rank of captain for his conduct at the siege of 
Lille in 1667. I n  the campaigns of 1672 and 1673 he served on 
the staff of Luxemburg, and at  the siege of Oudenarde in the fol- 
loning year the king gave him command of the royal marine regi- 
ment, which he held until he obtained his own regiment in 1676. 
Promoted to mare'chal de camp, he served under Catinat against 
the Waldenses, and in the course of the war won the nickname of 
the "IYizard." 

In  1692 he made a brilliant defense of Speierbach against greatly 
superior forces. and Ivas rewarded mith the rank of lieutenant 
general. Marshal Villeroi impressed him less favourably than his 
old commander Luxemburg, and the resumption of the war in 1701 

found him in disiavour in consequence. The rest of his life. em- 
bittered by the refusal of the marshal's baton he spent in compiling 
his celebrated memoirs. mhich, coloured as they were by the per- 
sonal animosities of the writer, mere yet considered by Frederick 
the Great and the soldiers of the 18th century as the standard work 
on the art of n a r  as a whole. 

The Abfl.le'ntoires de la gz~erre (1701. 1711, 1725, 1735, etc., Lon- 
don I 736. Amsterdam subsequently) mere translated into English 
(1737) and German (1732). They deal in detail with every 
bransh of the art of n a r  and of military service. 

FEVAL, PAUL HENRI CORENTIN (181 7-1887), 
French author of sensational novels and dramatist, was born at  
Rennes on Sept 27. 1817. His MystBres de Londres (1844) was 
published under the pseudonym "Sir Francis Trolopp." Other 
novels include Le Fils du  diable (1846); Les Conzpag?zons dzr 
silence (1857); Le  Bossu (18j8);  Le  Poisso?~ d'or (1863); Les 
Habits ? Z O ~ Y S  (1863) : Jean le diable (1868), and Les Covzpng?rons 
d21 trksor (1872). F&al later considered his chronicles of crime 
an evil influence, and he revised his earlier works and wrote reli- 
gious pamphlets. He died in Paris on March 8, 1887. His Oeuvres 
(38 vol ) appeared in 1895. 

FEVER is a manifestation of disease, characterized by eleva- 
tion of the body temperature. Although most often associated 
with infection, it IS also observed in other pathologic states, such 
as cancer, coronary artery occlusion and disorders of the blood. 

Under normal conditions the temperature of deeper portions of 
the head and trunk does not vary by more than 1'-2" F. in a day, 
and does not exceed 99' in the mouth or 99.6" in the rectum. 
There is a small rhythmic diurnal variation, highest in the late 
afternoon, lo~vest in the early hours of the morning. In  persons 
with fever the temperature may rise to 106", and daily fluctuations 
of jO-9" may occur. with peak levels tending to occur in the late 
afternoon. Transient elevations to I I 2 "-1 13" have been recorded, 
but are very rare 

During fever the blood and urine volumes become reduced as a 
result of loss of water through increased vaporization. Body pro- 
tein is rapidly broken down, leading to increased excretion of 
nitrogenous products in the urine. 

At a time when the body temperature is rising rapidly the af- 
fected person may feel chilly, or even have a shaking chill; con- 
versely,  hen the temperature is declining rapidly he may feel 
T$arm and have a flushed moist skin. Drugs such as aspirin, nhich 
reduce fever, seem to exert their effect on the temperature-regu- 
lating areas o i  the brain; they do not influence body temperature 
in health. 

The mechanism of fever appears to involve a disturbance in the 
brain's control of various processes affecting heat production and 
heat loss; i.e., muscle tone, flushing. smeating, etc. The generally 
accepted hypothesis is that in febrile diseases certain products of 
tissue injury are carried by the blood to the brain, where they 
disturb the function of the heat-control centres. A material 
capable of such an e<fect has been demonstrated in white blood 
cells. The liberation of products of this type from injured cells 
may be the cause of fever in disease. See also ANIMAL H E ~ T .  

See George W. Pickering, "Regulation of Body Temperature in Health 

and Disease," Lancet, vol. i, pp. 1-9 and 59-64 (Jan. 1958). 
(P. B. B.) 

FEYDEAU, ERNEST-AIME (182 I-1873), French au- 
thor, mas born in Paris. He gained a great success with his novel 
Falzlzy (18;8), iollowed in rapid succession by a series of similar 
stories. Besides his novels Feydeau wrote several plays. H e  died 
in Paris on Oct. 27, 1873. 

FEZ ( F Z s ) ,  city in northern Morocco. I t s  historical impor- 
tance, the wealth o i  its population, its many craftsmen and its 
famous university entitle Fez to be called the real centre-religious, 
political and economic-of the Shereefian empire. I t  lies in 34" 
6' 3" S., 4' 38' ~ j "  W., about 230 mi. N.E. of Marrakesh, 
I O O  mi. E. from the Atlantic and 85 mi. S. of the Mediterranean 
on the main line of communication between the Atlantic coast 
and Algiers. I t  is in a deep valley on the Wad Fas, an afRuent 
of the LVad Sebu, which divides the town into two parts-the 
ancient tonn, Fas el Bali, on the right bank, and the new, Fas 
el Jadid, on the left. Pop. (1952) 179,372. 

Fez stretches out between low hills, crowned by the ruins of 
ancient fortresses. The city is surrounded except on the south by 
hills, interspersed with groves of orange, pomegranate and other 
fruit trees. and large olive gardens. 

From its peculiar situation Fez has a drainage superior to  that  
of most Moorish towns. When the town becomes dirty, u-ater is 
allowed to run down the streets by opening lids for the purpose in 
the conduits and closing the ordinary exits, so that it  overflows 
and cleanses the pavements. 

Streets a n d  Trade.-Most of the streets are exceedingly nar- 
row, and as the houses are high, and built in many cases over the 
thoroughiares, these are often very dark and gloomy; but since 
wooden beams, rough stones and mortar are used in building, 
there is less of that ruined, half-decayed appearance so common 
in other Moorish towns where mud concrete is used. 

Fez is the principal native industrial and commercial centre of 
Morocco. I t  lies a t  the crossing of the east-west route, from Al- 
geria and the Atlantic cities of Morocco. and the north-south 
caravan route between Tangier and the Sahara. hlanufactures in- 
clude yellon slippers of the famous Morocco leather, fine white 
woolen and silk haiks, silk embroidery, woolen cloths and blan- 
kets. cotton and silk handkerchiefs, silk cords and braids, leather 
bookbinding, swords and guns, saddlery, brass trays, Moorish 
musical instruments, rude painted pottery and coloured tiles. 

Schools a n d  Mosques.-In the early days of Moslem rule in 
Morocco. Fez was the seat of learning and the pride of Islam. 
I ts  schools of religion, philosophy and astronomy enjoyed a great 
reputation in Africa and also in southern Europe, and were even 
attended by Christians. On the expulsion of the Moors from 
Spain, refugees of all kinds flocked to Fez, and brought with them 
some knowledge of arts. sciences and manufactures, and thither 
flocked students to make use of its extensive libraries. But its 
glories were brief, and though still the university town of Morocco, 
it retains but a shadov of its greatness. A number of students 
read at  the Karueein. They pay no rent, but buy room keys from 
the last occupants, selling them again on leaving. 

The Karueein (Karu~viyin) is celebrated as the largest mosque 
in Africa. On account of the vast area covered, the roof, sup- 
ported by 366 pillars of stone, appears very low. The side chapel 
for services for the dead contains 24 pillars. All of these columns 
support horseshoe arches, on ~vhich the roof is built, long vistas 
of arches being seen from each of the 18 doors of the mosque. 
The number of lights in the mosque is given as 1,700. The mosque 
of Mulai Idris, built by the founder of Fez about A.D. 810, is 
considered so sacred that the streets which approach its entrance 
are forbidden to Jews, Christians or four-footed beasts. 

A new city, begun in 1916. grew up three miles to the west of the 
old town, leaving the picturesque charm of the latter unspoilt. 
This new town. with modern buildings and tree-lined streets, lies 
between the old city and the station of the railway which con- 
nects Fez with Rabat. Casablanca and Tangier and continues as 
far as Taza. Oujda and Algiers. 

According to 3Ioslem historians Fez was founded in 807 by 
Idris 11, although a settlement is now known to have existed in 



FEZZAN 
801. The original town was in two sections, that of the people of 
Quairan and that of 8,000 Berber families expelled from Spain. 

In  the 13th century Fez. Jadid and many other beautiful colleges 
were built to house the foreign students; some are still standing, 
and are the purest examples of Spanish-Moorish ar t  in hlorocco. 

On May 2 1 ,  1911, the French entered Fez at  the request of the 
sultan, Mulai Hafid, who sought their aid in quelling a local re- 
bellion. I t  was at  Fez that M. Regnault signed the treaty of 
March 30, 1912, establishing the French protectorate over 
Morocco. A riot broke out, and Fez was besieged by the Berbers, 
but order was restored by General Lyautey. (P. W. I.) 

FEZZAN, the ancient Phazania, or country of the Garamantes, 
became one of the three provinces of the United Kingdom of 
Libya in 1951. I t  is a region covering about 2 2 0 , 0 0 0  sq.mi. of 
desert south of Tripolitania. Four-fifths of its population of 
54,438 (1954) live in scattered oases and the rest are nomadic. 
The Fezzan's international boundaries with Algeria and French 
LVest Africa follow those established by the former Italian colonial 
government of Tripolitania in the Franco-Italian convention of 
Sept. 1919. Its boundary in the east with Cyrenaica follows 
roughly the 19th meridian east and in the north with Tripolitania a 
line in the region of the 29th parallel. 

Phys ica l  Geography.- The political area of the Fezzan has no 
clear relationship to natural boundaries. But among the physical 
features of the area are Jebel el-Soda (the Black mountain) in the 
north and the Tummo mountains in the extreme south. Between 
them are areas of sand dunes, stony desert, hilly outcrops of rock 
and two main depressions in which subterranean water permits 
settled habitation. 

These depressions run in a northeasterly direction from the 
Ahaggar mountains of southern Algeria and support the principal 
oases of the province, Murzuk, Sebha and Brak. Hon and Raddan 
are to the nor& of Jebel el-Soda and in the southern part of the 
region are small settlements based on isolated water holes. Only 
in the north is there sufficient rainfall to provide sparse grazing. 
Elsewhere rain seldom falls except in the form of isolated storms 
which may occur only once in several years. The climate is 
Saharan, marked by low humidity, a wide range of daily tempera- 
ture, extreme summer heat and temperatures sometimes falling be- 
low freezing point in the winter. 

Flora and Fauna.-The date palm flourishes in the oases, where 
cereals and fruit can also be successfully cultivated on irrigated 
land. Outside the oases such vegetation as may be found is char- 
acteristic of the Sahara but most of the region is naked desert. 

In  the uninhabited oases, gazelle and desert antelopes are found 
in small and decreasing numbers. Camels and goats can find 
sufficient grazing for their meagre needs in the north together with 
jackals and hyenas. Among birds are ostriches, falcons, vultures, 
swallows and ravens; in summer wild duck are numerous but in 
winter they seek a warmer climate. There are no remarkable in- 
sects or snakes. A species of Artemia or brine shrimp, about a 
quarter of an inch in length, of a colour resembling goldfish, is 
caught with cotton nets in the saline Bahr el-Dud in the Wadi el- 
Gharbi. These are mixed with dates into a paste having the taste 
and smell of salt herring which is considered a delicacy by the 
people of the Fezzan. 

History.-The country formed part of the territory of the 
Garamantes, described by Herodotus as a very powerful people. 
Attempts have been made to identify the Garamantes with the 
Berauna of the Arabs of the 7th century, and to the period of the 
Garamantes, H. Duveyrier, a French archaeologist who travelled in 
Fezzan during I 859-6 I ,  assigns the remains of remarkable hydrau- 
lic works and certain tombs and rock sculptures-indications, it is 
held, of a Negro civilization of ancient date which existed in the 
northern Sahara. The Garamantes, whether of Libyan or Negro 
origin, certainly had a considerable degree of civilization when in 
the year 19 B.C. they were conquered by the proconsul L. Cornelius 
Balbus Minor and their country added to the Roman empire. 
By the Romans it was called Phazania, whence the name Fezzan. 
After the Vandal invasion Phazania appears to have regained inde- 
pendence and to have been ruled by a Berauna dynasty. At this 
time the people were Christians, but in 666 the Arabs conquered 

the country and all traces of Christianity seem speedily to have 
disappeared. At first the area was subject to the caliphs, but early 
in the 10th century an independent Arab dynasty was established, 
with its capital a t  Zaila. 

In I I 74 Fezzan was conquered by an expedition sent by SaIadin 
( q . ~ . ) ,  but it seems to have reasserted itself. In  the 13th century 
the country became part of the Born empire (see BORNU), but it is 
probable that it was governed by a native tribe of hereditary rulers, 
who were dethroned in the 14th century by the Khorman, an Arab 
tribe which reduced Fezzan to slavery. I t  was rescued in about the 
middle of the 16th century by a sherif of Morocco, M0ntasir-b.- 
Mohammed, who founded the dynasty of Beni Mohammed. This 
dynasty, which came into frequent conflict with the Turks in 
Tripoli, gradually extended its borders as far as Sokna in the north. 
I t  was the Beni Mohammed who chose Murzuk as their capital. 
They became intermittently tributary to the pasha of Tripoli, but 
within Fezzan the power of the sultans was absolute. The last of 
the Beni Mohammed sultans was killed in 1811 by El-Mukkeni, 
one of the lieutenants of Yusef Pasha, the last sovereign but one 
of the independent Karamanli dynasty of Tripoli. El-Mukkeni 
then made himself sultan of Fezzan. and became notorious by his 
slaving expeditions into the central Sudan, in which he advanced 
as far as Bagirmi. In  1831, Xbd-el-Jelil, a chief of the Aulad- 
Sliman Arabs, usurped the sovereign authority. After a troublous 
reign of ten years he was slain in battle by a Turkish force under 
Bakir Bey, and Fezzan was added to the Turkish empire in 1842. 

After the founding of the White monastery at  Beida, Cyrenaica, 
by the Senussi (9.v.) order (tariqa) in 1843, emissaries follow- 
ing the Saharan caravan routes founded lodges (zawaya) in the 
Fezzan. The Senussi order became the dominant influence under 
the Abid branch of the Senussi family. But the expansion of 
French rule from equatorial Africa began to weaken Senussi au- 
thority at the beginning of the century and the Italian invasion of 
Tripolitania and Cyrenaica in 191 I led to its eclipse. The treaty of 
Ouchy in 1912 which ended the Italo-Turkish War ( q . v . )  was 
quickly followed by the occupation of the Fezzan although it was 
abandoned again after the reverses suffered by the Italians in 191s 
at the hands of the Senussi-inspired tribes. The subsequent de- 
feat of the Senussi army by British forces in the western desert 
of Egypt led to anarchy in the Fezzan when Sayyid Mohammed 
Abid was obliged to withdraw to Kufra. Gen. Rodolfo Graziani 
reoccupied the whole area in 1930 and the Fezzan became part of 
the Italian military territory of Southern Tripolitania. 

During World War I1 the Fezzan was occupied by French forces 
under Gen. J. Leclerc in the winter of 1942-43 and was admin- 
istered as an occupied enemy territory until the formation of the 
United Kingdom of Libya in Dec. 1951  (See also LIBYA.) 

Population.- The total population in 1954 was 54.438. The 
inhabitants are mixed people who have settled in oases along 
desert routes between the Mediterranean and equatorial Africa. 
They include Arabs and Berbers from the north, Tuareg from the 
west, Teda and Bornu from the south. The principal languages 
are Arabic, Kanuri and Hausa. 

The capital of the Fezzan is at Hon, 280 mi. S.W. of Tripoli 
and nearly joo mi. from the southern extremity of the province. 

Constitution.- The status of the Fezzan as a province in the 
United Kingdom of Libya stems from a resolution of the general 
assembly of the United Nations on Nov. 21, 1949. The French 
military occupation administration, the successors of the Italian 
colonial regime, transferred its powers to a Libyan governor (wdi )  
on Dec. 24, 1951. 

The governor is appointed by the king of Libya whom he repre- 
sents with full royal powers and prerogatives. Provincial execu- 
tive authority is exercised by an executive council under a presi- 
dent appointed by the king in consultation with the governor, and 
each member (nazir) is responsible for an administrative depart- 
ment. There is also a provincial legislative council to which three- 
quarters of the members are elected. The Fezzan sends eight 
members to the senate of the kingdom of Libya, half nominated 
by the king and half elected by the legislative council, and five 
elected members to the house of representatives. The first elec- 
tions were held on Feb. 19, 1952. 



FFESTINIOG-FIBRE PLANTS 209 
Resources.-Apart from the dates exported to Tripoli, the 

Fezzan is singularly lacking in economic resources. In  19 56 con- 
cessions to prospect for oil were given to British, French and United 
States companies and the discovery in 1955 of oil resources in 
unconfirmed quantities close to the Algerian frontier of the Fezzan 
raised hopes that they might meet with success. (D. C. CG.) 

FFESTINIOG, an urban district of Merionethshire, Wales, 
19 mi. N. of Dolgelley by road. Pop. (1951) 6,920. Area 25.5 
sq.mi. I t  includes the town of Blaenau Ffestiniog and the village 
of Ffestiniog. The urban district, beautifully situated at  the head 
of the vale of Ffestiniog in the Snowdonia National park, is 600 ft .  
above sea level. 

The slate mines of Blaenau Ffestiniog are famous. Roman re- 
mains have been found in the vicinity. Nearby are the Beddau 
Gwyr Ardudwy (the graves of the men of Ardudwy), half- 
legendary memorials of early warfare, and Hafod Ysbyty farm, 
an old stone-staired monastic hospital or sanatorium. A large 
pumped storage hydroelectric scheme, the first of its kind in Great 
Britain, was being developed in the mid-1950s. 

FIACRE (FIACHRACH), SAINT (d. c. 670), Irish anchorite 
of noble descent. His Acta ,  which have little historical value, 
relate that he went to France and with the permission of St. Faro, 
the bishop of Meaux, built a monastery at  Prodilus, the modern 
Breuil, in the province of Brie. There he received St. Chillen 
(?  Kilian), who was returning from a pilgrimage to Rome, and 
there he remained until his death. In  I 568, at the time of the reli- 
gious troubles, his remains were transferred to a shrine in the cathe- 
dral of Meaux. St. Fiacre is the patron of Brie, and gardeners 
invoke him as their protector; his feast is kept on Aug. 30. 

See O'Hanlon, Lives o f  the Irish Saints, vol. viii, pp. 421-447 (1875- 
1904). 

FIARS PRICES, in the law of Scotland, the average prices 
of each of the different sorts of grain grown in each county, as 
fixed annually by the sheriff, usually after the verdict of a jury. 
They serve as a rule for ascertaining the value of the grain due to 
feudal superiors, to the clergy, or to lay proprietors of teinds, to 
landlords as a part or the whole of their rents, and in all cases 
where the price of grain has not been fixed by the parties. I t  is 
not known when or how the practice of striking the fiars, as it is 
called, originated. I t  probably was first used to determine the 
value of the grain rents and duties payable to the crown. 

FIAT MONEY, irredeemable money issued and made legal 
by government order (fiat) but not secured by a gold or silver 
or other adequate reserve. I t  is usually paper but may also con- 
sist of coins of baser metals whose metallic content is worth far 
less than their face value. 

The issue of fiat money tends to cause the withdrawal from 
circulation of sound money and a great inflation of prices in terms 
of the unsecured currency. Fiat money was issued freely in the 
United States during the Revolutionary War and the Civil War 
periods. 

FIBIGER, JOHANNES ANDREAS GRIB (1867-1928), 
Danish pathologist and professor at  the University of Copenhagen, 
whose experiments on the production of gastric tumours in rats 
led to the first experimental production of cancer, and who was 
awarded the Nobel prize for medicine and physiology for 1926, 
was born at  Silkeborg, Den.. on April 23, 1867, and died at  Copen- 
hagen on Jan. 30. 1928. While examining tuberculous rats, Fibiger 
found three with cancer of the stomach. The tumours contained 
a parasite (afterward named Gongylonema neoplast icum) which 
he was able to trace to a tropical type of cockroach that had come 
in sugar from the West Indies. When the cockroaches were eaten 
by rats infesting the particular sugar refinery, the larvae coiled 
up in their muscles developed into the adult nematodes in the 
stomachs of the rats. By feeding rats and mice similarly Fibiger 
was able to produce stomach tumours of which one in a mouse 
proved transplantable. 

Fibiger's experiments-rightly considered a pattern of methodi- 
cal research-encouraged K. Yamagiwa to begin tar-painting of 
animals to produce cancer, a method at  once adopted by Fibiger 
as superior to his own, and leading into modern chemical cancer 
research. 

I t  was later shown that Fibiger's animals must have been lack- 
ing in the then unknown vitamin A, which deficiency is now known 
to produce lung lesions corresponding to those interpreted by 
Fibiger and contemporaries as cancer metastases. Also gastric 
proliferations similar to those interpreted in Fibiger's time as 
fully developed cancer will occur under vitamin A deficiency in 
the presence of the Gongylonema,  although they will be reduced 
in degree in the absence of either of those two factors. Thus, most 
of Fibiger's tumours would not fulfill modern criteria for fully 
developed cancer. I t  is true that his thesis of a carcinogenic 
effect of some parasites has been supported in other ways. How- 
ever, no detailed analysis nor any final proof of its validity has yet 
been produced. 

See K .  Secher, Johannes Fibiger (1947) ; C. R. Hitchcock and E. T. 
Bell, "Studies on the Nematode Parasite, Gongylonema neoplasticum 
. . . ," J .  Nut.  Cancer Inst., 12: 1345-87 (June 1952). (Js. c.) 

FIBONACCI, LEONARDO: see LEONARDO OF PISA. 
FIBRE PLANTS. Plants that have long slender threadlike 

thick-walled cells or groups of cells growing through the leaves, 
stems or fruits are fibre-yielding plants. More than 2,000 species 
of such plants have been catalogued in various parts of the world. 
Of this number, less than fifty are of commercial importance. 
For a selected list of widely used commercial vegetable fibres see 
table in the article FIBRES. 

Abaci (manila or manila hemp), sisal (sisal hemp) and similar 
plants yielding leaf fibres are native to the tropics, while flax, 
cotton, hemp and other fibre-yielding plants grow better in the 
temperate zone. Although the United States uses large quantities 
of vegetable fibres, with the exception of cotton and some palm 
fibres, none are grown in commercial quantities within its borders. 
India and Pakistan supply jute and like fibres from which hessians 
(coarse textiles) and twine are made. Mexico, Cuba and Africa 
produce henequen and sisal used in the manufacture of rope and 
twine. Aback, from which the better grades of cordage are made, 
comes mostly from the Philippines. Flax and hemp are produced 
in Russia and other European countries. 

Most plant fibres are readily grouped according to their struc- 
ture, to their origin in the plant, or according to their use. A 
simple classification that includes all vegetable fibres follows: 
( I )  seed and fruit hair fibres, sometimes called surface fibres; 
(2) structural or leaf fibres frequently referred to as hard fibres; 
(3) bast or soft fibres, often referred to as stem fibres; (4) 
miscellaneous fibres, including root and stem fibres; and (5)  
pulp fibres from tree trunks, bamboo and similar sources used in 
the manufacture of paper. 

Uses.-The principal uses made of vegetable fibres in industry 
may be grouped under seven major headings which can in turn be 
subdivided to include all products made of fibres. The major uses 
are: ( I )  textiles; (2) cordage; (3) brush; (4) filling and padding; 
(5 )  paper; (6) plaited and felted fibres; and ( 7 )  raw materials 
for the chemical industry, particularly cellulose. 

Many fibre-yielding plants produce other products that may be 
of equal or greater value than the fibre. Cottonseed yielding 
linters (fibres and fuzz not removed in ginning and used for bat- 
ting, etc.), oil and meal; flaxseed yielding linseed oil and meal; 
the coconut yielding oil; and the yuccas (of the lily family) and 
lechuguilla (of the same family as the century plants, agave [q.v.]) 
yielding saponin (see SAPONINS AND SAPOGENINS) , from which 
drugs and other products are made, are examples of the importance 
of by-products in the fibre industry. 

Seed a n d  F r u i t  H a i r  Fibres.--Seed and fruit hair fibres grow 
as short single-celled seed hairs in cotton, as pod fibres in kapok 
and as husk or hull fibres in the coconut. Cotton is by far the 
most important vegetable fibre grown, as to quantity and uses 
made of the fibre. The improvement in quality and yield of fibre 
resulting from breeding and selection, the progress in completely 
mechanizing production and the improvement in spinning and 
weaving and the manufacturing of cotton-made products, all con- 
tribute to its universal use. 

Kapok, pachote, samohu and several similar fibres grow in seed 
pods on trees. The properties of these fibres make them useful as 
filler, as insulation and in life preservers and cushions on boats. 
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Coir. the fibre from the coconut, is used in door mats, coarse twine, 
rope and brushes. 

Leaf Fibres.-Structural or leaf fibres are hard and stiff in 
texture and extend lengthwise through the pulpy tissue of long 
leaves or leaf stems of monocotyledonous or endogenous plants. 
They impart rigidity and stability to the plant and help protect 
i t  from injury by wind and weather Most of these plants are na- 
tive to the western hemisphere. With the exception of phormium 
(New Zealand flax, or flax lily), native to New Zealand, and the 
istles (various agaves) native to northern Mexico, the leaf fibres 
are all grown in tropical or subtropical climates. Plants like 
henequen and lechuguilla thrive in the arid climate and rocky soils 
of Yucatan and northern Mexico, while abaci grows best in a 
fertile, well-drained soil having an ample supply of moisture. 

Sisal is native to Yucatan but grows better in Africa and other 
areas where more fertile soils and more moisture are available. 
Leaf fibres come from perennial plants that produce fibre over a 
period of 5 to 20 years or more, depending on soil, climate and 
harvesting procedures. The leaves of the agaves, including the 
genus and Furcraea, are harvested for fibre as they mature. When 
mature, the entire abaci stalk is harvested. 

Most of the leaf fibres are extracted by mechanical methods in- 
volving macerating and scraping. Machines ranging from a crude 
dull knife and a block of wood with which 10 to 15 lb. of fibre 
can be scraped daily, to the large powerful raspador type decortica- 
tors, which are capable of producing up to 3.000 lb. of dry fibre 
per hour, are in use. 

Many leaf fibres, as the istles in Mexico and caroa in Brazil, 
are harvested from the ~kild state and are processed by hand scrap- 
ing. Others, as sisal and henequen (see SISAL FIBRE), and abaci 
are grown under cultivation on large plantations where'decorticat- 
ing. which is the process of extracting the fibre from the leaves. is 
highly mechanized. All other operations use large amounts of 
hand labor. The raspador type decorticator as used on most 
plantations consists of two large rotating drums equipped with 
dull knives operating against curved surfaces and disposed ad- 
jacent to offset gripping devices which carry the plant material 
through the machine. 

Cantala, sisal, pita floja (a  wild pineapple) and others are 
occasionally retted, or soaked, for local use, but the fibre is in- 
ferior in strength and colour. 

Bast o r  Stem Fibres.-Bast fibres are secured from dicotyle- 
donous or exogenous plants groan mostly as annuals planted from 
seed each year. In  order to produce long slender stalks free from 
leaves and branches, the plants must be grown in a dense stand. 
The fibres are soft and flexible in character and extend through 
the inner bark of the stalk or stem of the plant. The stalks average 
one-half inch in diameter and are from 5 to 15 it. tall. The best 
quality of the bast fibre is produced by water retting or by chemi- 
cally treating the fibre. The retting process for jute and similar 
fibres is accomplished by submerging bundles of stalks in the back 
waters of rivers or in ponds or artificial pools where bacteria con- 
sume the nonfibrous material. leaving a slimy substance that is 
readily washed from the remaining fibre ribbon or strand. The 
time of retting varies from 5 to zo days or more, depending on 
the age of the stalk and the temperature and kind of water. 

Retting is usually considered complete when the bark and fibre 
slip easily from the woody part of the stalk. The fibre is cleaned 
and washed by workers who wade waist deep into the water. 
Drying is done in the open air. 

Flax fibre contains more cellulose and is finer and stronger 
than jute. I t  brings a higher price on the market. More care is 
used in the handling and in the retting procedure. Under-retted 
fibre does not clean well and if over-retted it loses strength and 
luster thus lowering its value. In  the United States and Canada 
and in some European countries the retting is done in large tanks 
under controlled conditions. The washing is done by draining 
off the retting media and flushing several times with fresh water. 
The retted stalks are spread out on the grass or are stood up 
in shocks and completely dried before breaking, scutching, or 
separating, and hackling, or combing. The flax iri::ustry has been 
mechanized to a large degree but many operations are still done 

by hand in European countries. 
The name hemp has been applied to many fibres that are in no 

way related to true hemp (Canmzbis sntiva). True hemp is one 
of the strongest vegetable fibres. comparing well with flax, ramie 
and others. Before the advent of abaci it was used for most of 
the marine rope and for other high-grade cordage. The better 
grades of fibre are produced by water retting. A large part of the 
crop is cut and spread on the stubble nhere it remains until retting 
is completed by dews, rains and snows. 

Hemp production has been mechanized in the United States; 
but much hand labour and many of the old hand-operated brakes 
and scutchers are still in use in the countries where most of the 
fibre is grown. 

Ramie (Rheas China Grass) is one of the few bast fibre plants 
grown as a perennial. I t  is of the Urticaceae or nettle family, 
but is free of stinging hairs typical of most nettles. Plantings 
are established from root pieces planted in ro\+s. The young plants 
soon spread out over the entire area and grow in a crowded condi- 
tion much like other bast fibres. Once established, a plantation 
should produce fibre for ten years or more before replanting is 
necessary. Ramie is native to China but grows well in many other 
countries where soil and climate are favourable. The better grades 
of ramie fibre are produced by decorticating or ribboning the stalk 
and treating the resulting crude product chemically to purify the 
fibre. LVhen degummed, ramie iilasse (fibre prepared for manu- 
facture) is ~ h i t e  in colour with a soft luster that is much like silk 
in appearance. I t  contains a high percentage of cellulose which 
accounts for many of its unique properties. 

Miscellaneous Fibres.-Miscellaneous fibres include the stiff 
roots of some grasses and stem fibres as Spanish moss. The prin- 
cipal root fibre is known as zacaton in Mexico where most of it 
is produced. I t  is also known as broomroot, rice root, etc. The 
root fibres are coarse, crinkled and stiff when properly treated. 
They are used mostly in brushes. Cheaper palm fibres are re- 
placing this fibre and its demand is decreasing. Spanish moss is an 
air plant of the pineapple family. I t  has been produced in 
Louisiana, Mississippi, Florida and other states along the Atlantic 
seaboard. At one time it ranked next to horsehair as an upholstery 
material, and for mattress and cushion filler. Foam rubber and 
other rubberized products have largely replaced it. 

For additional information the reader is referred to the articles 
on specific plants, as ABACL FIBRE; COIR; HEXP; etc. For uses 
see BRUSH; CELLULOSE; PAPER: ~Vanufacture; ROPE AND ROPE- 
M AKI NG;  TEXTILES; etc. For production see articles on countries 
and states. 

BIBLIOGRAPHY.-L. H. Dewey, "Fiber Production in the Western 
Hemisphere,'' U.S. Department of Agriculture, Miscellaneous Publica- 
tion 518 (1943) ; H. R. Mauersberger, Matthew's Textile Fibers (1954) ; 
Ludwig LVeindling, Long Vegetable Fibers (194;) ; E. B. Slack, Coarse 
Eibers (19j7) ; American Society for Testing Materials, ASTIM, Stand- 
ards Committee 0 - 1 3 ,  annual; B. B.  Robinson and F. L. Johnson, 
"AbacB, A Cordage Fiber," U.S. Department of Agriculture, Monograph 
21 (19.53) ; J. M. Webber, "Yuccas of the Southwest," U.S. Department 
of Agriculture, Monograph 17 (1953); M. Mesa and R. Villanueva, 
La Pvoduccion 0 e  Fibras Dura E n  ,Wexico, Monografias Industriales 
del Banco Mexico (1948). (M. H. BN.) 
FIBRES, the general term for certain structural components 

of animal and vegetable tissue utilized in manufactures, and in 
respect of such uses, divided for the sake of classification into 
textile, paper-making, brush and miscellaneous fibres. 

Text i le  Fibres.-Textile fibres are mostly products of the 
organic world, elaborated in their elongated form to subserve 
protective functions in animal life (as wool and epidermal hairs, 
etc.) or as structural components of vegetable tissues (flax, hemp 
and wood cells). I t  may be noted that the inorganic world pro- 
vides an exception to this general statement in the fibrous mineral 
asbestos ( q . v . ) ,  which is spun or twisted into coarse textiles. 
Other silicates are also transformed by artificial processes into 
fibrous forms, such as "glass," which is fused and drawn or spun 
to a continuous fibre, and various "slags" which, in the fused 
state, are transformed into "slag wool." Lastly, we note that a 
number of metals are drawn down to the finest dimensions, in 
continuous lengths, and these are woven into cloth or gauze, such 
metallic cloths finding valuable applications in the arts. Certain 
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metals in the form of fine wire are woven into textile fabrics used 
as dress materials. Such exceptional applications are of insignifi- 
cant importance, and will not be further considered in this 
article. 

The common characteristics of the various forms of matter 
comprised in the widely diversified groups of textile fibres are 
those of the colloids. Colloidal matter is intrinsically devoid of 
structure, and in the mass may be regarded as homogeneous; 
whereas crystalline matter in its proximate forms assumes definite 
and specific shapes which express a complex oi internal stresses. 
The properties of matter which condition its adaptation to struc- 
tural functior.~, first as a constituent of a living individual, and 
afterwards as a text.ile fibre, are homogeneous continuity of sub- 
stance, with a high degree of interior cohesion, and associated 
with an irreducible minimum of elasticity or extensibility. The 
colloids show an infinite diversity of variations in these essential 
properties: certain of them, and notably cellulose (q.v.), maintain 
these characteristics throughout a cycle of transformations such 
as permit of their being brought into a soluble plastic form, in 
which condition they may be drawn into filaments in continuous 
length. The artificial silks or lustra-celluloses or rayons are pro- 
duced in this way, and have already taken an established position 
as staple textiles. For a more detailed account of these products 
see CELLULOSE and SYXTHETIC FIBRES. 

The animal fibres are composed of nitrogenous colloids of which 
 he typical representatives are the albumens. fibrines and gela- 
tines. They are of highly complex constitution and their char- 
acteristics have only been generally investigated. The vegetable 
fibre substances are celluloses and derivatives of celluloses, also 
typically colloidal bodies. The broad distinction between the two 
groups is chiefly evident in their relationship to alkalis. The 
former group are attacked, resolved and finally dissolved, under 
conditions of action by no means severe. The celluloses, on the 
other hand, and therefore the vegetable fibres, are extraordinarily 
resistant to the action of alkalis. 

The animal fibres are relatively few in number but of great 
industrial importance. They occur as detached units and are of 
varying dimensions; sheep's wool having lengths up to 36in., the 
fleeces being shorn for textile uses a t  lengths of 2 to 16in.; horse 
hair is used in lengths of 4 to 24in., whereas the silks may be 
considered as being produced in continuous length, "reeled silks" 
having lengths measured in hundreds of yards, but "spun silks" 
are composed of silk fibres purposely broken up into short lengths. 

The vegetable fibres are extremely numerous and of very di- 
versified characteristics. They are individualized units only in the 
case of seed hairs, of which cotton is by far the most important; 
with this exception they are elaborated as more or less complex 
aggregates. The bast tissues of dicotyledonous annuals furnish 
such staple materials as flax, hemp, rhea or ramie and jute. The 
bast occurs in a peripheral zone, external to the wood and beneath 
the cortex, and is mechanically separated from the stem, usually 
after steeping, followed by drying. 

The commercial forms of these fibres are elongated filaments 
composed of the elementary bast cells (ultimate fibres) aggregated 
into bundles. The number of these bundles, of any part of the 
filament may vary from 3 to 20. I n  the processes of refinement 
preparatory to the spinning (hackling, scutching) and in the 
spinning process itself, the fibre-bundles are more or less subdi- 
vided, and the divisibility of the bundles is an element in the 
textile value of the raw material. But the value of the material is 
rather determined by the length of the ultimate fibres (for, al- 
though not the spinning unit, the tensile strength of the yarn is 
ultimately limited by the cohesion of these fibres), qualified by 
the important factor of uniformity. 

Thus, the ultimate fibre of flax has a length of 2 5  to 3jmm.; 
jute, on the other hand, 2 to 3mm.; and this disparity is an essen- 
tial condition of the difference of values of these fibres. Rhea 
or ramie, to cite another typical instance, has an ultimate fibre of 
extraordinary length, but' of equally conspicuous variability, viz., 
from 50 to 2oomm. The variability is a serious impediment in 
the preparation of the material for spinning and this defect, to- 
gether with low drawing or spinning quality, limits the applica- 

tions of this fibre to the lower counts or grades of yarn. 
The monocotyledons yield still more complex fibre aggregates, 

which are the fibro-vascular bundles of leaves and stems. These 
complex structures as a class do not yield to the mechanical treat- 
ment by which the bast fibres are subdivided, nor is there any 
true spinning quality such as is conditioned by bringing the ulti- 
mate fibres into play under the drawing process, which imme- 
diately precedes the twisting into yarn. Such materials are there- 
fore only used for the coarsest textiles, such as string or rope. 
An exception to be noted in passing is to be found in the pine- 
apple (Ananas comosus) the fibres of which are worked into yarns 
and cloth of the hnest quality. The more important hbres of ihis 
class are manila, sisal, phorrnium. A heterogeneous mass of still 
more complex fibre aggregates; in many cases the entire stem 
(cereal straws, esparto), in addition to being used in plaited 
form, e.g., in hats, chairs, mats: constitute the staple raw material 
for paper manufacturers., requiring a severe chemical treatment 
for the separation of the ultimate fibres. 

I n  this class we must include the woods which furnish wood 
pulps of various classes and grades. Cheinical processes of two 
types ( a )  acid and ( b )  alkaline, are also employed in resolving 
the wood, and the resolution not only effects a complete isolation 
of the wood cells, but, by attacking the hydrolpsable constituents 
of the wood substance (lignocellulose,), the .cells are obtained in 
the form of cellulose. These cellulose pulps are known in com- 
merce as "sulphite pulps" and "soda pulps" respectively. I n  ad- 
dition to these raw materials or "half stuffs" the paper-maker 
employs the rejecta of the vegetable and textile industries, scutch- 
ing: spinning and cloth wastes of all kinds. which are treated by 
chenlical (boiling) and mechanical means (beating) to separate 
the ultimate fibres and reduce them to the suitable dimensions 
(0.j-z.omm.). These paper-making fibres have also to be reck- 
oned with as textile raw materials! in view of a new and growing 
industry in "pulp yarns'' (Pizpiersto$garn), a coarse textile ob- 
tained by treating paper as delivered in narrow strips from the 
paper machine; the strips are reeled. dried to retain 30-40% 
moisture, and in this condition subjected to the twisting opera- 
tion. which confers the cylindrical form and adds considerably 
to the strength of the fibrous strip. The follou~ing are the essential 
characteristics of the economicallv important fibres. 

Animal Fibres.-A. Silk. ( ( 1 )  The true silks are produced by 
the Bonzbyx inori, the worm feeding on the leaves of the mul- 
berry. The fibre is extruded as a viscous liquid from the glands 
of the worm, and solidifies to a cylindrical thread. The  cohesion 
of these threads in pairs gives to raw silk the form of a dual cyl- 
inder. If they are used for textile purposes the thread is reeled 
from the cocoon, and several units. five and upwards. are brought 
together and suitably twisted. ( b )  The "LVild" silks are produced 
by a large variety of ii~sects, of which the most important are the 
various species of Antherea, which yield the Tussore silks. These 
silks differ in form and composition from the true silks. LVhile 
they consist of a "dual" thread. each unit of these is complex, be- 
ing made up of a number of fibrillae. This unit thread is quad- 
rangular in section, and of larger diameter than the true silk, the 
mean breadth being 0.0j2mrn.. as compared with 0.018, the mean 
diameter of the true silks. The variations in structure as well as 
in dimensions are, however, very considerable. 

B. Epidermal hairs. Of these (a) wool. the epidermal protec- 
tive covering of sheep, is the most important. The varying species 
of the animal produce wools of characteristic qualities, varying 
considerably in fineness, in length of staple, in composition and in 
spinning quality. Hence the classing of the fleeces or raw wool 
followed by the elaborate processes of selection, i.e., "sorting" and 
preparation, which precede the actual spinning or twisting of the 
yarn. These consist in entirely freeing the fibres and sorting them 
mechanically (combing, etc.) , thereafter forming them into con- 
tinuous lengths of parallelized units. This is followed by the 
spinning process which consists in a simultaneous drawing and 
twisting, and a continuous produttion of the yarn with the struc- 
tural characteristics of zeio~stcd yarns. The shorter staple-from 
5 to 25% of average fleeces-is prepared by the "carding" proc- 
ess for the spinning operation, in which drawing and twisting 
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are simultaneous, the length spun being then wound up, and the 
process being consequently intermittent. This section of the in- 
dustry is known as "woollen spinning" in contrast to  the former 
or "worsted spinning." (b)  An important group of raw material 
closely allied to the wools are the epidermal hairs of the Angora 
goat (mohair), the llama, alpaca. Owing to their form and the 
nature of the substance of which they are composed, they possess 
more lustre than the wools. They present structural differences 
from sheep wools which influence the processes by which they are 
prepared or spun, and the character of the yarns; but the dif- 
ferences are only of subordinate moment. (c) Various animal 
hairs, such as those of the cow, camel and rabbit, are also em- 
ployed; the latter is largely worked into the class of fabrics known 
as  felts. I n  these the hairs are compacted together by taking ad- 
vantage of the peculiarity of structure which causes the imbrica- 
tions of the surface. (d) Horse hair is employed in its natural 
form as an individual filament or monofil. 

Vege tab le  Fibres.-The subjoined scheme of classification 
sets out the morphological structural characteristics of the vege- 
table fibres :- 

Produced from 
Dicotyledons. Monocotyledons. 

A. Seed hairs. D. Fibro-vascular bundles. 
B. Bast fibres. E. Entire leaves and stems. 
C. Bast aggregates. 

I n  the list of the more important fibrous raw materials subjoined, 

the capital letter immediately following the name refers the indi- 
vidual to its position in this classification. I n  reference to the 
important question of chemical composition and the actual nature 
of the fibre substance, i t  may be premised that the vegetable 
fibres are composed of cellulose, an important representatke of 
the group of carbohydrates, of which the cotton fibre substance is 
the chemical prototype, mixed and combined with various deriva- 
tives belonging to the subgroups. (a) Carbohydrates. (b) Unsat- 
urated compounds of benzenoid and furfuroid constitutions. (c) 
"Fat and wax" derivatives, i.e., groups belonging to  the fatty 
series, and of higher molecular dimensions-of such compound 
celluloses the following are the prototypes:- 

(a) Cellulose combined and mixed with "pectic" bodies 
(i,e., pecto-celluloses), flax, rhea. 

( b )  Cellulose combined with unsaturated groups or ligno- 
celluloses, jute and the woods. 

( c )  Cellulose combined and mixed with higher fatty acids, 
alcohols, ethers, cuto-celluloses, protective epidermal 
covering of leaves. 

The letters a, b, c in the table below and following the capitals, 
which have reference to the structural basis of classification, 
indicate the main characteristics of the fibre substances. (See also 
CELLULOSE.) 

MiscePlaneous Fibres.-Various s ~ e c i e s  of the familv Pal- 
maceae yield fibrous products of value, of which mention must be 

Cotton, A.a . 

Flax, B.a . . 

Hemp, B.a . . 

Ramie, B.a . . 

Jute, B.b . . 

Sunn-hemp, B.b . 

Ambari, B.b . . 

Sida, B.b . . 

Chingma, B.b 

Lime or Linden, 
C.b . . . 

Mulberry, C 

Manila, D 

Sisal, D . 
Yucca . . . 
Bow-string hemp. 

Phormium, D . 
Pineapple, D . 

Henequen, D . 

Cantala, D . . 
Tula ixtle, D . 

Jaumave ixtle, D. 

Palma, D. . . 
Piteii-a, D. . 

Country of origin. 

Subtropical and tropical 
countries 

Temperate countries, chiefly 
European 

Temperate countries, chiefly 
Europe 

Warm temperate, China 

Tropical countries, chiefly 
India 

India 

Persia, Russia, India 

Tropical and subtropical 

China 
Manchuria 
Japan 
European countries, chiefly 

Russia 
Far East 

Tropical countries, chiefly 
Philippine Islands 

Tropical countries 

do. 

East Indies, Ceylon, East 
Africa 

New Zealand 

Tropical East and West 
Indies 

Yucatan, Cuba 

Java, Philippines 

Mexico 

Mexico 

Mexico 

Brazil, Mauritius 

Botanical identity. 
Genus and order. 

Gossypium 
hfalvaceae 

Linum 
Linaceae 

Cannabis 
Cannabineae 
Boehmeria 
Urticaceae 
Corchorus 
Tiliaceae 

Crotalaria 
I Leguminosae 

EIibiscus 

Sida 
Malvaceae 
Abutilon 
Malvaceae 

Tilia 
Tiliaceae 
Broussonetia 
Moraceae 
Musa 
Musaceae 
Agave 
Amaryllideae 
Yucca 
Liliaceae 
Sansevieria 
Liliaceae 
Phormium tenax 
Liliaceae 
Ananas 
Bromeliaceae 

Agave 
Amaryllidaceae 
Agave 
Amaryllidaceae 
Agave 
Amaryllidaceae 
Agave 
Amaryllidaceae 
Samuela 
Yucceae 

I ~ ~ ~ ~ ~ d a c e a e  

Dimensions of ultimate. 

12-4omm. 0.019-0,025. Av. 
28mm. 

6-6omm. o.or1-0.0~5. Av. 
28mm. 

5-55mm. 0.016-0.050. Av. 
zzmm. Av. 0.022 

60-zoomm. 0.03-0.08. Av. 
rzomm. Av. o.ojo 

1.5-5mm 0.020-0,025. Av. 
2.grnm. Av. 0.022 

4.0-12.0. 0.025-0.050. Av. 
7.5. Av. 0.022 

2-6mm. 0.014-0.033. Av. 
qmm. Av. 0 .021  

1.5-4mm 0.013-0.02. Av. 
zmm. Av. 0.015 

IIgmm. 0.014-0.020. Av. 
zmm. Av. 0.016 

5-31mm 0.02-0.04. Av. 
15mm. Av. 0.03 

3-12mm. 0.016-0.032. Av. 
6mm. Av. 0.024 

1.j-qmm. o~ozo-0.032. Av. 
2.5. Av. 0.024 

0.5-6mm. o.or-o.oz. 

I. ~-6mm. 0.01 5-0.026. Av. 
3mm. Av. 0.020 

5.0-1 jmm. 0.010-0.020. Av. 
gmm. Av. 0.016 

3.0-9.omm. 0.004-0.008. Av. 
5. Av. 0.006 

1-5-4 mm. o.oz-0.03 

1.3-3.7 mm. 0.015-0.24 

I 
Textile uses. 

Universal. Also as a raw material 
in chemical industries, notably 
explosives, celluloid. 

General. Special effects in lustre 
damasks. In India and America 
plants grown for seed (linseed). 

Coarser textiles, sail-cloth, rope and 
twine. 

Clothing in China: "grass cloth:" 
gas mantels. 

Coarse textiles, chiefly "Hessians" 
and sacking. "Line" sp-n yarns 
used in cretonne and furniture 
textiles. 

Twine and rope. Conise textiles. 

Coarse textiles. H. Elams has been 
extensively used in making mats. 

Coarse textiles. Appears capable of 
substituting jute. 

Coarse fabrics, twines. 

Matting and binder twine. 

Paper and paper cloths. 

Twine and ropes. Produces papers 
of special quality. 

Twine and ropes. 

do. 

do. 

Twine and ropes. Distinguished by 
high yield of fibre from green leaf. 

Textiles of remarkable fineness. 
Exceptional fineness of ultimate 
fibre. 

Binder twine, rope. 

Twines and ropes. 

Twines, "Tampico," brushes. 

Twines, "Tampico," brushes. 

Twines. 

Ropes, sacks. 

/ I 
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made of the following. Rafia, epidermal strips of the leaves of 
Raplzia ruj'ia (Madagascar), R. taedigera (Japan), largely em- 
ployed as binder twine in horticulture, replacing the "bast" (lin- 
den) formerly employed. Coir, the fibrous envelope of the fruit 
of the Cocos nucifera, extensively used for matting and other 
coarse textiles. Carludovica palmata (Central America) yields the 
raw material for Panama hats, the Coryplza az~stralis (Australia) 
yields a similar product. The leaves of the date palm, Phoenix 
dactylifera, are employed in making baskets and mats, and the 
fibro-vascular bundles are isolated for working up into coarse 
twine and rope; similarly, the leaves of the Elaeis gz~ineensis, the 
fruit of which yields the "palm oil" of commerce, yield a fibre 
which finds employment locally for special purposes. Clzamaerops 
hunzilis, the dwarf palm, yields the well-known "Crin d'Afrique." 
Locally (Algiers) it is twisted into ropes, but its more general use, 
in Europe, is in upholstery as a stuffing material. The cereal 
straws are used in the form of plait in the making of hats and 
mats. Esparto grass is also used in the making of coarse mats. 

The processes by which the fibres are transformed into textile 
fabrics are in the main determined by their structural features. 
The following are the distinctive types of treatment: 

A. The fibre is in virtually continuous lengths. The textile yarn 
is produced by assembling together the unit threads, which are 
wound together and suitably twisted (silk; artificial silk). 

B. The fibres in the form of units of variable short dimensions 
are treated by more or less elaborate processes of scutching, hack- 
ling, combing, with the aim of producing a mass of free parallel- 
ized units of uniform dimensions; these are then laid together 
and drawn into continuous bands of sliver and roving, which are 
finally drawn and twisted into yarns. In  this group are comprised 
the larger number of textile products, such as cotton, wool, flax 
and jute, and it  also includes a t  the other extreme the production 
of coarse textiles, such as twine and rope. 

C. The fibres of still shorter dimensions are treated in various 
ways for the production of a fabric in continuous length. 

The distinction of type of manufacturing processes in which 
the relatively short fibres are utilized, either as disintegrated units 
or comminuted long fibres, follows the lines of division into long 
and short fibres; the long fibres are worked into yarns by various 
processes, whereas the shorter fibres are agglomerated by both dry 
and wet processes to felted tissues or felts. I t  is obvious, how- 
ever, that these distinctions do not constitute rigid dividing lines. 
Thus the principles involved in felting are also applied in the ma- 
nipulation of long fibre fabrics. For instance, woollen goods are 
closed or shrunk by milling, the web being subjected to a beating 
or hammering treatment in an apparatus known as "the stocks," 
or is continuously run through squeezing rollers, in weak alkaline 
liquids. Flax goods are "closed" by the process of beetling, a long- 
continued process of hammering, under which the ultimate fibres 
are more or less subdivided, and at  the same time welded or in- 
corporated together. As already indicated, paper, which is a web 
composed of units of short dimensions produced by deposition 
from suspension in water and agglomerated by the interlacing of 
the component fibres in all planes within the mass, is a species of 
textile. Further, whereas the silks are mostly worked up in the 
extreme lengths of the cocoon, there are various systems of spin- 
ning silk wastes of variable short lengths, which are similar to  
those required for spinning the fibres which occur naturally in 
the shorter lengths. 

The fibres thus enumerated as commercially and industrially 
important have established themselves as the result of a struggle 
for survival, and each embodies typical features of utility. There 
are innumerable vegetable fibres, many of which are utilized in 
the locality or region of their production, but are not available for 
the highly specialized applications of modern competitive industry 
to qualify for which a very complex range of requirements has to 
be met. These include primarily the factors of production and 
transport summed up in cost of production, together with the 
question of regularity of supply; structural characteristics, form 
and dimensions, including uniformity of ultimate unit and adapt- 
ability to standard methods of preparing and spinning, together 
with tenacity and elasticity, lustre. Lastly, composition, which 

determines the degree of resistance to  chemical disintegrating 
influences as well as subsidiary questions of colour and relation- 
ship LO colouring matters. The quest for new fibres, a s  well as  
modified methods of production of those already known, require 
critical investigation from the point of view of established prac- 
tice. The present perspective outline of the group will be found 
to contain the elements of a grammar of the subject. But those 
who wish to pursue the matter will require to  amplify this out- 
lined picture by a study of the special treatises which deal with 
general principles, as well as the separate articles on the various 
fibres. 

Analysis  
fabrics and 

a n d  Identification.-For the analysis of textile 
the identification of component fibre, a special trea- 

tise must be consulted. The following general facts are t o  be noted 
as of importance. 

All animal fibres are effectively dissolved by  10% solution of 
caustic potash or soda. The fabric or material is boiled in this 
solution for ten minutes and exhaustively washed. Any residue 
will be vegetable or cellulose fibre. I t  must not be forgotten that 
the chemical properties of the fibre substances are modified more 
or less by association in combination with colouring matters and 
mordants. These may, in many cases, be removed by treatments 
which do not seriously modify the fibre substances. 

Wool is distinguished from silk by its relative resistance t o  the 
action of sulphuric acid. The cold concentrated acid rapidly dis- 
solves silk as well as the vegetable fibres. The attack on wool is 
slow, and the epidermal scales of wool make their appearance. 
The true silks are distinguished from the wild silks by the action 
of concentrated hydrochloric acid in the cold, which reagent dis- 
solves the former, but has only a slight effect on Tussore silk. 
After preliminary resolution by these group reagents, the fabric 
is subjected to microscopical analysis for the final identification 
of its component fibres (see H. Schlichter, Journal Soc. Chem. 
Ind., 1890, p. 241). 

A scheme for the commercial analysis or assay of vegetable 
fibres, originally proposed by the author (Col. Ind. Exhibition, 
1886, Miscellaneous Reports) and now generally adopted, in- 
cludes the following operations:- 

I. Determination of moisture. 
2. Determination of ash left after complete ignition. 
3. Hydrolysis: 

(a) loss of weight after boiling the raw fibre with a 1% 

caustic soda solution for five minutes; 
(b) loss after boiling for one hour. 

4. Determination of cellulose: the white residue after 
(a) boiling for five minutes with 1% caustic soda, 
(b) exposure to chlorine gas for one hour, 
(c) boiling with basic sodium sulphite solution. 

5.  Mercerizing: the loss of weight after digestion with a 20% 

solution of sodium hydrate for one hour in the cold. 
6. Nitration: the weight of the product obtained after diges- 

tion with a mixture of equal volumes of sulphuric and nitric acids 
for one hour in the cold. 

7. Acid purification: treatment of the raw fibre with 20% 

acetic acid for one minute, the product being washed with water 
and alcohol, and then dr;ed. 

8. Determination of the total carbon by  combustion. 

Paper-making.- The paper-making industry (see PAPER 
MAKUPACTURE; PAPER MATERIALS) employs as raw materials a 
large proportion of the vegetable fibre products already enumer- 
ated, and, for the reasons incidentally mentioned, they may be, 
and are, employed in a large variety of forms; in fact any fibrous 
material containing over 30% "cellulose" and yielding ultimate 
fibres of a length exceqding I mm. can be used in this industry. 
Most important staples are cotton and flax; these are known to 
the paper-maker as "rag" fibres, rags, i.e., cuttings of textile fab- 
rics, new and old, being their main source of supply. These are  
used for writing and drawing papers. In  the class of "printings" 
two of the most important staples are wood pulp, prepared by  
chemical treatment from both pine and foliage woods, and in 
England esparto cellulose, the cellulose obtained from esparto 
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grass by  alkali treatment; the cereal straws are also used and are 
resolved into cellulose by alkaline boiling follo~ved by bleaching. 
I n  the class of "wrappings" and miscellaneous papers a large 
number of other materials find use, such as various residues of 
manufacturing and preparing processes, scutching nastes, ends 
of rovings and yarns. flax, hemp and manila rope waste, adan- 
sonia bast and jute wastes, raw (cuttings) and manufactured 
@agging). 

B r u s h  Fibres, Etc.-The fibres in brushes are mainly drawn 
from the badger, hog, bear, sable. squirrel and horse. Brushes re- 
quired for cleansing purposes are composed of fibres of a more or 
less hard and resilient character, such as horse hairs, and other 
tail hairs and bristles. For painting work brushes of soft quality 
are employed, graduating for fine nork into the extreme softness 
of the "camel hair" pencil. Of vegetable fibres the following are 
used in this industry. The Caryota urens furnishes the Kittul fibre, 
obtained from the base of the leaf stalks. Piassava is obtained 
from the dt ta lea  funifera, also from the Leopoldi?za pzassaba 
(Brazil). Palmyra fibre is obtained from the Borassus jiabellzfer. 
These are all members of the natural order of the Palmaceae. 
Mexican fibre. or Istle, is obtained from the agave. The fibre 
known as Whisk, largely used for dusting brushes, is obtained from 
various species of the Granlineae; the "Mexican Whisk" from 
Epica?l~pes macroura; and "Italian Whisk" from Andropogon. 
The coir fibre mentioned above in connection with coarse textiles 
is also extensively used in brush-making. Aloe and agave fibres in 
their softer forms are also used for plasterers' brushes. Many of 
the whitenashes and cleansing solutions used in house decora- 
tion are alkaline in character, and for such uses advantage is 
taken of the specially resistant character of the cellulose group 
of materials. 

Stuff ing and Upholstery.-Another important use for fibrous 
materials is for filling or stufing seats and cushions in upholstery. 
One of the most important is the floss or seed-hair of the Ceiba 
pentandra, known as Kapok. The fibre is soft, silky and resilient, 
and maintains its resiliency in use. Horse hair is extensively used 
in this industry, as are also wool flocks and other short animal 
hairs and uastes. 

For hat and matting manufactures a large range of the fibrous 
products above described are employed, chiefly in their natural 
or ram state. 

See  also ALPACA; COTTON ~ K D  THE COTTOK INDUSTRY; FELT; 
FLAX ; HELIP ; JUTE ; XIOHAIR ; ~ ~ O O L  ; CELLULOSE ; SYKTHETIC 
FIBRES ; SHODDY ; SILK AKD SCRICULTURE ; RALIIE ; KAPOK ; FUR ; 
etc. (C. F. C.) 

FIBRIN is the essential part of the blood clot, a substance that 
connects the edges of a wound and prevents passage of the blood 
corpuscles. I t  results from a chemical process in the plasma that 
causes dissolved fibrinogen to separate out. See BLOOD. 

FICHTE, IMMANUEL HERMANN (originally HART- 
n r a r x )  VON (1796-1879), German philosopher: son of Johann 
Gottlieb Fichte (q . v . )  was born at  Jena on July 18, 1796. Having 
held educational posts a t  Saarbrucken and Dusseldorf, he became 
professor of philosophy at  Bonn in 1836 and at  Tubingen in 1842. 
H e  died at  Stuttgart on hug. 8, 1879. 

Fichte's most important writings are: S y s t e m  der Ethik (1850- 
53) ,  A?zthropologie (18 j6) ,  Psychologie (1864-73), Die theisti- 
sche JVeltansicht und ihre Berechtigung (1873). His general views 
on philosophy are marked by an eclecticism, a predominantly his- 
torical treatment of problems and a conciliatory tone. He edited 
the works and correspondence of his father. 

See R. Mehlich, I .  H .  Fichtes Seelenlehre utzd ihre Beziehung zur 
Gegenzc~art (1935) ; J .  Ebert, Sein und Sollen bei Inzmanuel Hermann 
Fichte (1938). 

FICHTE, JOHANN GBTTLIEB (1762-1814 j ,  German 
philosopher and patriot, who was recognized, together with 
Friedrich Schelling and Hegel, as one of the three immediate 
claimants to the Kantian succession, was born at  Rammenau in 
Upper Lusatia on May 19, 1762, the son of a ribbon weaver. Edu- 
cated a t  the Pforta school (1774-80) and at the universities of 
Jena ( I  780) and of Leipzig ( I  781-84): he started work as a tutor. 
I n  this capacity he went to Zurich in I 788 and to Warsaw in I 791, 

but left after two weeks' probatison. Meanwhile, a t  Leipzig in 1790, 
he had composed his "Aphorismen iiber Religion und Deismus" 
(1st ed. in the Siirnmtliche Werke ,  i ;  see Bibliogvaphy below), 
reminiscent of Spinoza's determinism. The major influence on his 
thought at  this time, however, w7as that of Kant, whose doctrine of 
the inherent moral worth of man harmonized with his character; 
and he resolved to devote himself to perfecting a true philosophy, 
the principles of which should be practical maxims. Having al- 
ready begun an abridgment (never completed) of the Critique of 
Judgntent, he went from Warsaw to see Kant himself a t  Konigs- 
berg. The first interview was disappointing, but when Fichte 
submitted his Versuch einer Kritik aller Offenbarung ("Essay 
Toward a Critique of all Revelation") to Kant, the latter Tas 
favourably impressed by it and helped to find a publisher (1792). 
Fichte's name and preface were accidentally omitted from the first 
edition and the work was ascribed by its earliest readers to Kant 
himself; when Kant corrected the mistake while commending the 
essay, Fichte's reputation was made. 

From the Critique of Puve Reason it was clear that for Kant 
speculative theology must be purely negative, while the Critique of 
Practical Reason as clearly indicated the vie177 that the moral law 
is the absolute content or substance of any religion. A critical 
investigation of the conditions under which religious belief was 
possible was still wanting; and this it was that Fichte sought to 
supply in the Versuclt. His exposition of the conditions under 
which revealed religion is possible turns upon the absolute require- 
ments of the moral law. Religion itself is the belief in this moral 
l ax  as divine, and such belief is a practical postulate, necessary 
in order to add force to the law. The revelation of this divine 
character of morality is possible only to a being in whom the 
lower impulses have been, or are, successful in overcoming rever- 
ence for the law. In  such a case it is conceivable that a revelation 
might be given in order to add strength to the moral law. Re- 
ligion ultimately then rests upon the practical reason and satisfies 
the needs of man, insofar as he stands under the moral law. In 
this conclusion we see the prominence assigned by Fichte to the 
practical element and the tendency to make the moral require- 
ments of the ego the ground for all judgment on reality. Having 
reached this point he had to press forward and leave the Kantian 
position. 

In I 793 Fichte married Johanna Maria Rahn, whom he had met 
during his stay in Zurich. In  the same year he published anony- 
mously two remarkable political works, Zuriickforderzcng der Denk- 
freiheit von  den Fiirsten Ezcropens and Beitrag zur Bericlztigz~ng 
der Urteile des Publikzdnzs iiber die franzosische Revolution.  Of 
these the latter, which is much the more important, was intended 
to explain the true nature of the French Revolution, to demon- 
strate how inextricably the right of liberty is interwoven with 
the very existence of man as an intelligent agent and to point 
out the inherent progressiveness of state arrangements and the 
consequent necessity of reform or amendment. 

As in the Versuch,  the rational nature of man and the conditions 
necessary for its realization are made the standard for political 
philosophy. 

IVhen K. L. Reinhold vacated the chair of philosophy at Jena 
(1793), Fichte was called to succeed him. To the ensuing period 
belongs his most important philosophical work (see below). In 
this period he published Einige Vorlesungen iiber die Bestinzmz~ng 
des Gelehrten (1794; Eng. trans., T h e  Vocation o f  the Scholar, 
1847), being lectures on the importance of the highest intellectual 
culture and on the duties that it imposed, delivered not merely to 
his own pupils but to all students of the university; the intro- 
ductory ober  den Begriff der Wisse?zschaftslehre and the theo- 
retical Grundlage der gesan~ten Wissenschaftslehre (both also 
I 794)) supplenlented by Crultdriss des Eigentiimliclze?z der Wi s -  
sensclzaftslehre ( I  79 j )  ; the practical Grundlage des :l'aturreckts 
(1796; Eng. trans., T h e  Science of Rights,  1869 and 1889) ; Erste 
Einleitung . . . ? Zue i t e  Einleitung i n  die Wissenschaftslehre and 
Versuch einer neuen Darstellung der Wissenschaftslehre (all three 
1797 j ; and Systenz der Sittenlehre nach den Principien der Jl'issen- 
sc/~uftsleizre (1798; Eng, trans., T h e  Science o f  Ethics as Based 
on the Science of Knozlledge, 1897). To  the theme of his Wissen- 
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schaftslehre ("doctrine of knowledge" or "science") he was to 
recur continually throughout his life. 

In  1795, however, Fichte had become one of the editors of the 
Philosophisclzes Journal; and in 1798 his friend F. K. Forberg sent 
him an essay on the development of the idea of religion. Before 
printing this, Fichte, to prevent misunderstanding, composed a 
short preface, "On the Grounds of Our Belief in a Divine Govern- 
ment of the Universe," in which God is defined as the moral order 
of the universe, the eternal law of right which is the foundation of 
all our being. The cry of atheism was raised, and the electoral 
government of Saxony, followed by all the German states except 
Prussia, suppressed the Journal and demanded Fichte's expulsion - - 
from Jena. After publishing two defenses (Appellation an  d m  
Publikum uber die . . . ihm beiaemessenen atheistischen A'usse- 
rungen and Der Herausgeber des philosophischen Journals gericht- 
liche Verantwortung gegen die Anklage des Atheismus, both ~ i g g ) ,  
Fichte threatened to resign in case of reprimand. Much to his dis- 
comfort, his threat was taken as an offer to resign and was duly 
accepted. 

Except for the summer of 1805 (which he spent a t  Erlangen, 
delivering the lectures published in 1806 as Uber d m  Wesen des 
Gelehrten, a longer version of his Jena lectures of 1794), Fichte 
resided in Berlin from 1799 to 1806. Among his friends were 
the leaders of German romanticism, A. W. and F. Schlegel and F. 
Schleiermacher. His works of this period include Die Bestimmung 
des Menscken (1800; Eng. trans., The Vocation of Man, 1848); 
Der geschlossene Haudelsstaat (also I ~ O O ) ,  an intensely socialistic 
treatise m favour of tariff protection; Sonuenklarer Bericht an 
das grossere Publikum uber die neueste Philosophie (1801; Fr. 
trans., L'Essence de la the'orie de la science, 1916) ; two new ver- 
sions of the Wissenschaftslehre (composed in 1801 and in 1804; 
published posthumously), marking a great change in the character 
of the doctrine; Crundzuge des gegenwartigen Zeiddters (1806; 
lectures delivered 1804-05; Eng. trans., Characteristics of the 
Present Age, 1849), analyzing "the Enlightenment" and defining 
its place in the historical evolution of the general human con- 
sciousness, but also indicating its defects and looking forward to 
belief in the divine order of the universe as the highest aspect 
of the life of reason; and Die Anweisung zum seligen Leben, oder 
Religionslehre (1806; Eng. trans., The W a y  Towards the Blessed 
Life, 1849). In this last-named work the union between the finite 
self-consciousness and the infinite ego or God is handled in a deeply 
religious fashion reminiscent of the Gospel of St. John. The 
knowledge and love of God is declared to be the end of life. God 
is the All; the world of independent objects is the result of reflec- 
tion or self-consciousness, by which the infinite unity is broken 
up. God is thus over and above the distinction of subject and 
object; our knowledge is but a reflex or picture of the infinite 
essence. 

The French victories over the Prussians in 1806 drove Fichte 
from Berlin to Konigsberg (where he lectured for a time), then 
to Copenhagen, whence he returned to Berlin in Aug. 1807. From 
this time his published writings are practical in character; not till 
after the appearance of the iVachgelassene and of the Sammtliche 
Werke was the shape of his final speculations known. We may 
here note the order of these posthumously published writings as 
important for tracing the development of Fichte's thought. From 
1806 we have the remarkable Bericht uber die Wissenschaftslehre 
(Sammtl.  U'erke, viii), with its sharp critique of Schelling, and 
from 1810 the Thatsachen des Bewusstseyns (published 181 7). of 
which another treatment is given in lectures of 1813 (,Vach. Werke, 
i) .  Of the Wissenschaftslehre we have, in 1812-13, four separate 
treatments contained in the Nachgelassene Werke. Perhaps the 
most interesting are the lectures of 1812 on transcendental logic 
(Nach. Werke, i) .  From 1812 we have notes of two courses on 
practical philosophy, Rechtslehre (Nach. Werke, ii) and Sittenlelzre 
(ibid., iii). A finished work in the same department is the 
Staatslehre (published 1820), which gives the Fichtean utopia 
organized on principles of pure reason; in many cases what it pro- 
poses amounts to despotism. 

From 1807. however, Fichte was mainly occupied with public 
affairs. In  1807 he drew up a plan for the proposed new university 

of Berlin. I n  1807-08 he delivered at  Berlin his noble addresses 
to the German nation (Reden an die deutsclte Nation) ,  full of 
practical views on the only true foundation for national recovery 
and glory. From 1810 to 1812 he was rector of the new Berlin 
university. During the great effort of Germany for national inde- 
pendence in 1813. he lectured on the idea of a true war (Uber den 
Begrifl eines zlahrhaften Kriegs, forming part of the Staatslehre) . 

At the beginning of 1814, Fichte caught a virulent hospital fever 
from his nife, who had volunteered for work as a hospital nurse. 
H e  died on Jan. 27, 1814. 

Philosophy.-The philosophy of Fichte falls chronologically 
into the periods of Jena and of Berlin, which are also different 
in their fundamental philosophic conceptions. The former period 
is marked by its ethical emphasis, the latter by the emergence of 
a mystical and theological metaph'ysic of being. Fichte was 
prompted to change his original position because he came to ap- 
preciate that religious faith surpasses moral reason. H e  was also 
influenced by the general trend which the development of thought 
took. I t  cannot be denied that his own turn coincided with, and 
resembled, the direction in which romanticism and the specula- 
tion of Schleiermacher, Schelling and Hegel moved. 

But the system of 1794 was the historically most original and 
also the most characteristic work that Fichte produced. I t  was 
incited by Kant's critical philosophy and especially by the Critique 
of Practical Reason. From the outset it  was less critical, pre- 
cisely because it was more systematical, aiming a t  a self-sufficient, 
well-rounded doctrine in which epistemology and ethics were in- 
timately united. Fichte's ambition was to demonstrate that prac- 
tical (moral) reason is really (as Kant had only intimated) the 
root of reason in its entirety, the absolute ground of all knowledge 
as well as of humanity altogether. To  prove this, he started from 
a supreme principle which was supposed to be independent and 
sovereign so that all other knowledge was deduced from it. Fichte 
did not assert that this supreme principle was self-evident, but 
rather that it had to be postulated by pure thought. H e  followed 
thereby Kant's doctrine that pure practical reason postulates the 
existence of God, but he tried to transform Kant's rational faith 
into a speculative knowledge, on which he based both his theory 
of science and his ethics. 

The supreme principle is therefore at the same time a theoretical 
thesis and a practical act, and it is the practical act that prevails 
and dominates the meaning of the whole system. The supreme 
act concerns the origin of the ego itself. Insofar as  the ego is the 
ego of a moral agent it does not originate from any source out- 
side itself, since in that case it would not be responsible for its 
actions. I t  can be responsible only if its actions are rooted in 
the supreme act by ~ h i c h  it  "posits" itself. Fichte used this 
new term in order to indicate that the supreme act unites thinking 
and doing in originating both the highest speculative thesis and 
the highest ethical reality. 

In one of the introductions to his Wissenschaftslehre we find 
an illuminating sentence: "What a philosophy a man embraces de- 
pends upon the kind of man he is." This does not mean that 
philosophy is an outcome of a man's individual nature or that he 
may choose his philosophy according to his temper or mood, as the 
existentialists of the 20th century would allow. On the contrary, 
it  means that there is only one true philosophy, namely that which 
is in agreement with moral reason. A man by choosing his phi- 
losophy makes his character manifest. If he is what he ought to 
be, he has no choice but to obey the moral law. This is the same 
in thinking as in doing. The moral law governs the will as well as 
the thinking mind and therefore dictates the true philosophy. I t  
is not merely a matter of science, but it is also and even primarily 
a matter of conscience when a man decides about the supreme 
principle of his philosophy. Only by obeying the moral law and the 
dictate of moral reason can he reach the truth in speculation and 
become truly free. 

Whereas in all other things reality and thought are separable, 
a man as a moral being can be real only if he brings forth himself; 
he is not an ego if he does not act as such; and he cannot act as an 
ego if he is not aware of such action. Ego and self-consciousness 
are bound together, and only by virtue of this intrinsic bond is he 
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a self. The philosopher has to be moral reason incarnate. Con- 
sequently he has to make the absolute ego the Archimedean point 
from which his system departs and on which it relies. The term 
"absolute ego" is however not free from a certain ambiguity. 

Historians differ in their interpretations of this term. The 
absolute ego, Fichte says, posits itself. What is this absolute 
ego? Is  it that of an empirical and finite man, inasmuch as he is 
a moral agent and only thereby an ego? Or is it absolute because 
it  is no longer finite but infinite and therefore the ego not of 
man but of God? I t  is difficult to give a precise answer. But the 
supreme principle certainly points to an ideal ego; i.e., to an ego 
which is in no way determined by any finite conditions but which 
determines itself and only thereby posits itself as a self. Yet 
this ideal self is not merely an ideal or an idea in the mind of 
finite man. On the contrary, it is even more truly real than any 
merely finite self; it is more truly a self, precisely because it is 
not finite and not restricted in its freedom. One might say that 
Fichte's "absolute ego" resembles the idea of God in Archbishop 
Anselm's ontological proof; if it were merely an idea, it  would not 
be as absolute as it is supposed to be. 

The absolute ego is absolute, Fichte says, in form as well as 
in content. I t  is absolute in positing itself by itself and it is absolute 
in positing itself as an ego. There is no higher reason that could 
be adduced to prove that it posits itself as an ego; if such a reason 
could be given, the absolute ego would no longer be absolute and 
an ego. Out of the same unconditional sovereignty the absolute 
ego posits over against itself its own opposite. This second act is 
absolute only as to its form (negation), but not with respect to 
its content, since there is no content that could be negated except 
the absolute ego itself. Since the act of self-negating is as inde- 
pendent as the act of self-positing, we cannot ask why the absolute 
ego brings forth its own opposite and thereby somehow restricts 
itself and even contradicts itself. Only later when the system 
unfolds do we learn why a supreme antithesis had to be put as a 
second supreme principle. The reason is again purely moral; the 
absolute ego restricts itself in order to originate that sphere in 
which morality can work; for morality cannot work and the will 
cannot operate without a certain resistance. Although morality 
depends upon the absolute freedom of the will, still this freedom 
itself has a moral significance and dignity only if it overcomes t e m p  
tation and remains victorious in its struggle with desire and impulse. 

Here again Fichte is the disciple of Kant transforming his 
teacher's doctrine in the direction of ethical speculation. "The 
world is nothing but the material of our duties"; these words il- 
luminate Fichte's deepest intentions and reveal the very soul of 
his system. The absolute ego creates its own counterpart to make 
possible the finite moral person and the finite moral life of man. 
I t  is the religious mystery of creation that Fichte in his bold 
antithesis tries to expound philosophically. The moral will of the 
human being is both absolute and conditioned, infinite and finite 
and only thereby the will of an ever-striving, ever-fighting, ever- 
longing human person. Fichte sought the ultimate foundation of 
this contradiction inherent in our own existence and in the world 
in which we have to live and to act. And from this supreme 
antithesis Fichte develops in the course of his system the peculiarity 
of world and self in an utterly abstract dialectical procedure. 

The dynamic of the system is set in motion by the contradiction 
of the two highest principles. They have to be reconciled to each 
other. The solution of this task is directed by the superiority of 
the thesis in which the absolute ego posits itself. Even the act 
of self-negation is still an act of the absolute ego and, as such, 
within the domain of its creative activity, which is indestructible 
and in the end victorious. How can the absolute ego defeat its 
opponent? The answer is given by means of the first synthesis 
in the system, which combines both thesis and antithesis on the 
ground of the thesis. The absolute ego posits itself accord- 
ing to this synthesis as both determined by its negative counter- 
part (called the nonego) and determining i t ;  in the first case the 
world of sense perception and ultimately of scientific knowledge 
arises; in the second case the practical world of persons and of 
their purposes emerges. In each case new contradictions obstruct 
a final solution and new solutions have to be sought. 

In the process of this dialectical deduction Fichte demonstrates 
that the world of sense is necessarily a world in space and time, 
ordered by causality and subject to general laws; and that the 
practical world is necessarily built on impulse and desire, inclina- 
tion and longing, yet ultimately under the legislation of pure prac- 
tical reason. Man can overcome the obstacles of his nature only 
by approximating to the goal of a community regulated by the 
moral conscience of its members. This goal, however, is infinitely 
remote. The finite ego can never restore within itself the original 
absolute ego. In this respect no final solution of the supreme 
contradiction can be attained. 

A grandiose ethical intuition underlies the Wissenschaftslehre of 
the Jena period. But it is also evident that the system suffers 
from an incurable ill; though it claims to be perfect and self- 
sufficient, it never arrives at its own end. The beginning could 
be justified only if the end were attainable, but the tension between 
the contrasting poles of the infinite and the finite ego, between 
the ideal and the real self, is never completely solved. Ethical 
speculation defeats itself. The ambiguity of the absolute ego 
proves fatal to the system. Fichte himself was aware of this de- 
fect. This was the reason why he changed again and again the 
foundations of his Wissenschaftslehre and, especially, why he trans- 
formed it into a religious metaphysic in which the ethical specula- 
tion was not completely given up but was subordinated to a 
philosophic theology. These later drafts, however, he did not 
publish, probably because he felt that his day in the development 
of German idealism had passed. 

The popular writings which Fichte did publish disclose in what 
direction his mind moved. Already in the Bes t immung des 
Menschen he had defined the absolute ego as the infinite moral will 
of the universe, God, in whom are all the individual egos, from 
whom they have sprung. More precise utterances are given in the 
Thatsachen des Bewusstseyns and in the later lectures. In them 
God is the absolute Life, the absolute One, who becomes conscious 
of himself by self-division and translation into the individual egos. 
The individual ego is only possible as opposed to a nonego, to a 
world of the senses; thus God, the infinite will, manifests him- 
self in the individual and the individual has over against him 
the nonego or thing. "The individuals do not make part of the 
being of the one life, but are a pure form of its absolute freedom." 
"The individual is not conscious of himself, but the Life is con- 
scious of itself in individual form and as an individual." In  order 
that the Life may act, though it is not necessary that i t  should 
act ,  individualization is necessary. "Knowledge is not mere knowl- 
edge of itself, but of being, and of the one being that truly is, 
namely God. . . . This one possible object of knowledge is never 
known in its purity, but ever broken into the various forms of 
knowledge which are and can be shown to be necessary. The 
demonstration of the necessity of these forms is philosophy or 
Wissenschaftslehre" (Thatsachen  des Bewuss t seyns) .  The idea 
and the method of the Wissenschaftslehre prepare the way for 
Hegelian dialectic ; while Schopenhauer's philosophy is very largely 
contained in the later writings of Fichte. ( S e e  also HEGEL, GEORG 
WILHELM FRIEDRICH, and SCHOPENHAUER, ARTHUR.) 

B I B L I o C R . ~ P H Y . - C O ~ ~ ~ C ~ ~ ~  works ed. by his son I. H. Fichte, 
Sammtliche Werke, 8 vol. (1845-46), and Nachgelassene Werke, 3 vol. 
(1834-35) ; also Briefwechsel, ed. by I .  H. Fichte, with biography, 
z vol. (1830; new ed. 1862), and by H. Schultz, z vol. (1925-30). For 
biography see L. Noack, Fichte (1862) ; F. Medicus, Fichtes Leben, 
2nd ed. ( 1 9 2 2 )  ; X. LCon, Fichte et son temps (1922). For general 
accounts of Fichte's philosophy see R. Adamson, Fichte (1881) ; E. B. 
Talbot, The Fundamentel Principle of Fichte's Philosophy (1906) ; 
R. Kroner, Von Kant bis Hegel, 2 vol. (1921-24). For special aspects 
see 0. Benzow, Z u  Fichtes Lehre v o m  Nicht-Ich (1898) ; E .  0. Bur- 
mann, Die Transcendentalphilosophie Fichtes und Schellings (1890) ; 
C .  C. Everett, Fichte's Science o f  Knowledge (1884) ; A. B. Thompson, 
The Unity o f  Fichte's Doctrine of Knowledge (1895) ; W. Kabitz, 
Studien zur Entwickelungsgeschichte der Fichteschen Wissenschaftslehre 
aus der Kantischen Philosophie, 2 vol. (1902) ; E. Lask, Fichtes Ideal- 
ismus und die Geschichte (1902) ; E .  Hirsch, Christenturn und Ge- 
schichte in Fichtes Philosophie (1920) ; W .  S. Russell, The Doctrine of 
God in the Philosophy o f  Fichte (1945) ; W. Steinbeck, Das Bild des 
Menschen in der Philosophie J .  G.  Fichtes (1939). For political aspects 
see W. Windelband, Fichtes Idee des deutschen Staates (1890) ; M .  
Weber, Fichtes Sozialismus und sein Verhaltnis zur Marx'schen Doktrin, 
2nd ed. (1925) ; R. Strecker, Die Anfange von Fichtes Staatsphilosophie 



(1917) ; R. Kroner, Der Soziale und nationale Gedanke bei Fichte believed that there was a basic agreement between Christian re- 
( 1 ~ 2 0 )  ; G. H.  urnb bull,  he ~ d u c a t i o n a l  Theory of  Fichte (1926) ; ligion and Platonic philosophy and that each of them had its own H. C. Engelbrecht, Johann Gottlieb Fichte: a Study of His Political 
Wlitings Lrith Special t o  His ~Tatio,zalisriz (1933) ; H, T. venerable tradition which remained fundamentally stable in spite 
~ ~ t t ~ ~ i d ~ ~ ,  u~ich te2s  political ideas," German L i fe  and ~ ~ t t ~ ~ ~ ,  i (1937). of surface variations. In  conceiving the universe as a hierarchy 

(R. KR.) of substances that descends from God to matter, he was strongly 
FICHTELGEBIRGE, a mountain group of Bavaria, form- influenced by Neoplatonic and medieval views. Yet in assigning 

ing the centre from which various mountain ranges radiate-the to the human soul a privileged, central place in this hierarchy and 
Elstergebirge, linking it to the Erzgebirge, in a northeast, the in stressing that the soul through its universal, infinite aspirations 
Frankenwald in a northwest and the Eohmer Ib'ald in a south- and thoughts links the highest \vith the loJvest beings and acts 
east direction. The streams which rise there are the Eger and the as a bond and knot of the universe, Ficino reveals his originality 
Saale, both flowing into the Elbe; the Weisser Main into the and his affinity >l,ith the thought of Renaissance humanism which 
Rhine and the S a a b  into the Danube. The chief peaks of the had given special emphasis to man and his dignity. His notion 
group are the Schneeberg (3,448 f t . )  and the Ochsenkopf (3.360 of the world as an animated being held together by a dynamic unity 
i t . ) .  The district is thickly wooded and is rich in mineral 11-dth, ~vas  to dominate much speculation on nature during the 16th ten- 
producing iron, vitriol, sulfur, copper, lead and many kinds of tury and afterward. In  accordance with the Neoplatonists and 
marble. X large population is supported by the iron mines, forges with the medieval mystics, he conceives the task of human exist- 
and blast furnaces: and by charcoal burning. Although surrounded ence as an inner ascent of the soul through higher and higher de- 
b~ r a i l ~ ~ ~ a y s  and crossed b~ the several lines, the Fichtelgebirge, grees of kno~vledge and of love, a process which culminates in the 
because of its raw climate and bleakness, is not much visited. Of immediate contemplation and enjoyment of God. Since this ulti- 
interest are Alexandersbad and Luisenburg. mate end cannot be attained during our present life, Ficino postu- 

FICINO, MARSILIO (1433-1499), Italian philosopher and lates the immortality of the soul and assigns to the proofs for 
scholar, one of the leaders of Renaissance Platonism, was born this immortality a prominent place in the Theologia Platonica. 
on Oct. 19, 1433: at  Figline near Florence. His father, a physician. Elaborating on classical and Christian notions, he explains the 
was acquainted with Cosimo de' Medici and with St. .Antoninus human relations of love and of friendship in their highest form 
(archbishop of Florence from 1446 to 1459). After the customary through a common share in God and in the contemplative life; 
training in Latin language and literature, Ficino studied Aris- and in his commentary on Plate's Syphposifdm he laid the ground 
totelian philosophy and medicine, probably at Florence, but his for  the theory of spiritual or "PlatonicH love that Tvas to become 
early interests included also the thought of Epicurus, of Plato dominant in the poetry and literature of the 16th century, His 
and the Neo~latonists, of Augustine and of Thomas Aquinas. notion that religion is natural to all men and that every form 
After having studied the sources available in Latin, he acquired of religion has a measure of truth whereas Christianity is the 
a thorough knowledge of Greek and devoted the greater part of most perfect of all seems to have inspired Lord Herbert of Cher- 
his life to the translation and interpretation of Plato and of his bury and later deists. In  many other jvays, the direct and ex- 
ancient follo~\-ers. as well as to the formulation and diffusion of plicit influence of Ficino's ideas can be traced through the 16th 
his own Christianized and modernized version of Platonic phi- century, ~vhereas his anonymous influence, disguised under the 
losophy. Encouraged and supported by Cosimo de' Medici and his name of Plat0 or Plotinus, persisted to the end of the 18th. 
successors. Ficino began his formal activity as a translator and The iWarsilii Ficini opera were published ( z  "01. 1576), and a 
teacher and as the head of the so-called Platonic Academy of Sz~pplenzentzlw~ Ficinianum, ed. by P. 0 .  Kristeller, ( z  vol. 1937). 
~ l o r e n c e  in 1462. His numerous translations from Greek into BIBLIOCRAPEP.-A. Della Torre, Storia dellJ Accadellzia Platonica di  
Latin include, besides some Xeoplatonic and early Christian writ- Firenee (1902) ; G. Saitta. Marsilio Ficino e la filosofia dell' t~nzanesimo,  
ings, the so-called Hermetic corpus (1463; printed in 1471) and, 3rd ed. (1954) ; P. 0. Kristeller, T h e  Philosophy of M a ~ s i l i o  Ficifzo 
above all, the complete works of Plato and of Plotinus. Whereas ('943; Italian ed., 1953). (P. 0. K.) 

several Platonic writings had been translated before, this was the FICK, AUGUST (1833-1916), German philologist, a pio- 
first complete translation of Plato into any western language (be- neer in Indo-European etymological research, was born on May j, 
gun in 1463, completed c.  1470! printed in 1484) and hence a 1833. a t  Petershagen, IVestphalia, and was educated a t  the uni- 
major event in the intellectual history of Europe. In the case of versity of Gottingen, where he became a professor in 1876. His 
Plotinus, it was the first translation of significance (1484-86; second professorship, at the university of Breslau (1888-91), was 
printed 1492). Both versions are excellent and were in general relinquished for ill-health, but his research continued. His most 
use until the 18th century. enduring contributions fall under two headings. ( I )  H e  was the 

Among Ficino's commentaries, those on Plato's Syrnposinlm first to undertake a comprehensive study of the common vocabu- 
( 1 4 6 ~ ;  prin:ed 1484, translated into Italian by Ficino) and on lary of the Indo-European languages. The first edition, Wor te r -  
Plotinus (printed 1492) were especially important and influential. buch der i?zdoger~naniscizen Grundspraclze i n  i h rem Bestande vor  
Ficino's original works include the Theologia Platonica (1482)) his der Volkertren~zzr?zg (1868) reconstructed a "parent" language of 
chief philosophical work: Epistolae (1495)) his collected letters, remote prehistoric times. In  subsequent editions the title was 
among which many of his shorter philosophical treatises are in- more reserved! 17ergleiclzendes Worterbuch der i~zdogermanischen 
serted; and works on medicine and astrology ( D e  uita libri tres, Spracizen; while giving more emphasis to comparison of the re- 
1489) and on theology (Liber  de Christians religione, 1474). corded ancient languages, Fick did not discard reconstruction of the 
Ficino's letters and prefaces sho~v that he was engaged in more prehistoric source. (2) In  Die griechisclze~z Perso?zen?zamen nach 
or less informal teaching, holding courses, orations and discus- ihrer Bilduczg erklart (1874; ad, ed. with F. Bechtel, 1894), Fick 
sions, and that his personal and scholarly connections gradually showed how the formation of many proper names in Greek cor- 
extended from Florence to the rest of Italy and of Europe. Ficino responded exactly to the manner of forming names in most other 
was ordained as a priest in 1473, received several ecclesiastic Indo-European languages (except Latin). This demonstration 
benefices and became a canon of Florence cathedral. Having been favoured the conception of the original Indo-European community 
closely identified with the Medici and particularly with Lorenzo, as a stable aristocracy whose descendants became rulers of the 
who was his pupil, Ficino retired after the expulsion of the Medici Greek. Hindu, Iranian, Celtic, Germanic and other great nations 
in 149.1 and died on Oct. I ,  1499. of antiquity. ,Fick's method contained some features which were 

Whereas Ficino's role as a scholar, that is, as a translator and already outdated in his lifetime. Yet his lucid presentation and 
comnlentator of ancient Platonism, has always been recognized, his orderly grasp of an immense repertory of facts made his writ- 
his place as a philosopher in his own right is more difficult to ings useful for more than a generation. and much of his research has 
assess. In  an age which took pride in a revival of everything been incorporated rather than superseded by recent scholars. H e  
ancient, Ficino assumed the task of reviving ancient Platonism. died on March 24, 1916: at  Hildesheim, Germany. (S, LK.) 
In  doing so, he felt free to add medieval and modern ideas to FICTION: see NOVEL; ROMANCE; see also separate articles on 
the authentic heritage. Citing the testimony of St. Augustine, he various national literatures. 



FICTIONS-FIDELITY 
FICTIONS, or legal fictions, in law, the term used for false 

averments, the truth of which is not pennitted to be called in 
question. English law as well as Roman law abounds in fictions. 
Sometimes they are merely the condensed expression of a rule of 
law; e.g., the fiction of English law that husband and wife were 
one person, and the fiction of Roman law that the wife was the 
daughter of the husband. Sometimes they must be regarded as 
reasons invented in order to justify a rule of law according to an 
implied ethical standard. Of this sort seems to be the fiction or 
presumption that everyone knows the law, which reconciles the 
rule that ignorance is no excuse for crime with the moral com- 
monplace that it is unfair to punish a man for violating a law 
of whose existence he was unaware. Again, some fictions are 
deliberate falsehoods, adopted as true for the purpose of estab- 
lishing a remedy not otherwise attainable. Of this sort are the 
numerous fictions of English law by which the different courts ob- 
tained jurisdiction in private business, removed inconvenient re- 
strictions in the law relating to land, etc. 

What to the scientific jurist is a stumbling block is to the older 
writers on English law a beautiful device for reconciling the strict 
letter of the law with common sense and justice. Blackstone, in 
noticing the well-known fiction by which the court of king's bench 
established its jurisdiction in common pleas (viz., that the de- 
fendant was in custody of the marshal of the court), says, "These 
fictions of law, though at first they may startle the student, he 
will find upon further consideration to be highly beneficial and 
useful; especially as this maxim is ever invariably observed, that 
no fiction shall extend to work an injury; its proper operation 
being to prevent a mischief or remedy an inconvenience that might 
result from the general rule of law. So true it is that in fictione 
juris semper subsistit aeqz~itas" ("in a fiction of law equity must 
always exist"). 

Fictions form one of the agencies by which, in progressive soci- 
eties, positive law is brought into harmony with public opinion. 
The others are equity and statutes. Fictions in this sense include. 
not merely the obvious falsities of the English and Roman systems, 
but any assumption which conceals a change of law by retaining 
the old formula after the change has been made. I t  thus includes 
both the case law of the English and the Responsa Prudentum of 
the Romans. "At a particular stage of social progress they are 
invaluable expedients for overcoming the rigidity of law; and, 
indeed, without one of them, the fiction of adoption, which per- 
mits the family tie to be artificially created, it is difficult to under- 
stand how society would ever have escaped from its swaddling 
clothes, and taken its first steps towards civilization." (Sir H. 
Maine, Ancient Law.) 

The bolder remedial fictions of English law have been to a 
large extent removed by legislation. Thus in ejectment cases 
the mysterious sham litigants have disappeared. The bond of en- 
tail can be broken without having recourse to the collusive pro- 
ceedings of fine and recovery. Many fictions must have begun 
their career as metaphors concealing principles. The conception 
that a man-of-war is a floating island, or that an ambassador's 
house is beyond the territorial limits of the country in which he 
resides, was originally a figure of speech designed to set a rule of 
law in a striking light. I t  is then gravely accepted as true in fact, 
and other rules of law are deduced from it. On the other hand, 
obsolete principles may be classed as fictions when they are quoted 
as having a present existence. Thus the legal attributes of the 
king, and even of the house of lords, are fictions. Again, many 
would hold that the assertion that any elective government really 
represents the people is hardly more than a fiction. 

Bentham notices the comparative rarity of fictions in Scots law. 
As to fiction in particular, compared with the work done by it in 
English law, the use made of it by the Scottish lawyers is next to 
nothing. No need have they had of any such clumsy instrument. 
They have two others "of their own making, by which things 
of the same sort have been done with much less trouble. Wobile 
oficium gives them the creative power of legislation; this and the 
word desuetude together the annihilative." And he notices aptly 
enough that, while the English lawyers declared that James I1 
had abdicated the throne (which everybody knew to be false), the 

AND SURETY BONDS 
Scottish l%wyers boldly said he had forfeited it. (Historical Pref- 
ace to the second edition of the Fragment on Government.) 

FICUS, a very large genus of the Moraceae (q.v.) family, com- 
prising trees, shrubs and woody root-climbing vines, with milky 
sap, minute flowers and seeds inside an ovoid, a globose or pyriform 
receptacle (or fig) that has a small opening at  the apex. Well- 
known examples are the cultivated figs (q.vl), the banyan (q.v.), . . 
the bo tree and the rubber lant (F.  elastka). (J.-M. BL. )  

FIDEICOMMISSIO~. the name given in Roman law to a 
provision made by a testat& directing his heir or legatee to enter 
on the inheritance and subsequently denude wholly or partially 
in favour of a third party. I t  was introduced formally in the 
time of Augustus, previously having had no legal force. As cases 
arose of a legatee failing to comply with this request a court was 
instituted, the praetor commissarius. with s~ec ia l  Dowers of ad- 
judication. see SETTLEMENT. 

FIDELITY AND SURETY BONDS. A fidelity bond 
usuallv ~rov ides  ~rotect ion against loss from dishonest acts of . 
persons covered dy the bond. - I t  may also protect against losses 
discovered while the bond is in effect even though thev were sus- 
tained earlier. A surety bond usually provide< tha t  the party 
furnishing the surety will make good any default by the person 
covered by the bond (the obligor or principal) in performance of 
an obligation. 

Suretyship is a relationship whereby one party, the surety, 
promises to reimburse the obligee of a principal for default in 
the performance of the principal's duty. According to the narrow 
view, the prevailing view in U.S. jurisdictions, the surety is al- 
lied with the principal and has a primary obligation to pay the 
principal's debt. This is distinguished from guaranty, whereby 
the guarantor's obligation is conditioned upon nonpayment by the 
principal, and hence is a secondary obligation. Unless the duty 
is primary, under the narrow view, the relationship is one of 
guaranty. According to the broad or British view, followed in a 
minority of U.S. courts, guaranty is included within the surety- 
ship meaning. In  such case, the surety's obligation may be either 
primary or secondary. The surety upon making payment, usually 
has a right to be reimbursed. 

The principal types of fidelity bonds are individual, schedule, 
position and blanket bonds. An individual bond protects against 
loss up to a stated amount resulting from dishonest or fraudulent 
acts of the named individual employee. There are two types of 
schedule bonds: a name schedule bond covers the employees named 
in the bond, each for a specified amount; a position schedule bond 
is similar but specifies the amount of coverage for each position 
rather than for each person, and an employee is covered so long 
as he occupies the position stated. A blanket fidelity bond covers 
all employees, and names, schedules or positions are not speci- 
fied. Rates for fidelity bonds depend partly upon the classifica- 
tion of the insured, such as importer, exporter, manufacturer, 
distributor, wholesaler or retailer. Public officials and employees 
are under fidelity protection through bonds written especially for 
such purpose in meeting statutory requirements. Their dishonest 
acts are covered and guarantees of faithful performance of duties 
are given. 

The principal types of surety bonds are contract bonds, judicial 
proceedings court bonds, fiduciary court bonds and miscellaneous 
bonds. 

A contract bond guarantees the surety will make good the obliga- 
tion of principal or obligor should he default on the contract in 
relation, for example, to construction, maintenance or repairs of 
a building. The principal or obligor may default in performance, 
may be unable to meet time limitations for completion of a project, 
or may default in payment of labour or material costs. Special 
types of contract bonds include bid or proposal bonds, perform- 
ance bonds, payment of labour and materials bonds, and mainte- 
nance bonds. A bid or proposal bond guarantees the bidder will 
enter into the contract and provide a performance bond, should 
his bid be accepted within a specified time period. Labour and 
materials bonds guarantee payment for labour and materials used 
in completion of the project. Maintenance bonds guarantee 
against defective workmanship and materials. 
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A court bond guarantees the preservation of the opposing liti- 

gant's rights and assures the solvency of the principal and his will- 
ingness to fulfill his obligations to such party. These bonds, which 
include appeal and attachment bonds, cover many forms of actions 
in civil, criminal and admiralty proceedings. The filing of court 
bonds and their coverage are governed by statute. 

A court fiduciary bond, usually required by law, guarantees a 
court fiduciary will faithfully perform his duties as guardian, re- 
ceiver, trustee, administrator or executor of property. 

Miscellaneous bonds may be required by governmental bodies, 
individuals, corporations or other legal entities. They include 
auctioneers' bonds, convict lease bonds for the lease and hiring 
of state convicts, and depository and indemnity bonds. 

Various other types of bonds are written by surety companies. 
Forgery bonds indemnify the insured against loss for having paid 
money, given. value, extended credit or delivered property upon 
the faith of instruments or documents on which the signature has 
been forged, the amount raised or other alterations made. Checks, 
drafts, promissory notes or trade acceptances and securities may 
be covered. See also GUARANTEE. (V. G.) 

FIDES, a Roman goddess, deified "good faith." Her cult was 
traditionally founded by liuma. She was closely connected with 
Jupiter, and her temple at Rome, dating from 2 j4 B.c., was located 
on the Capitol near his. Sacrifices were made to her with covered 
hands symbolic of secret inviolable trust. On coins her symbol 
is often a pair of clasped hands. (R. B. LD.) 

FIDUCIARY, a term derived from Roman law and used in 
those foreign codes which have been chiefly influenced thereby. 
The idea, but hardly the law, corresponds with the English trustee. 
(See TRUST A I ~ D  TRUSTEES.) Many relations give rise to fiduciary 
obligations, and are even treated as occasioning trust obligations; 
e.g., parent and child, guardian and ward, principal and agent, etc. 
(See CHILDREN: LAWS CONCERNING; IXFANT: AGENCY.) Such 
obligations exist, however, independently of the true notion of 
trusteeship and are to be found where this notion is but rudimen- 
tary. They may rather be said, being in relation to property, to 
arise from auasi-contract. where not statutorv. 

FIDUCIARY ACCOUNTING is the branch of account- 
ing pertaining to the records and reports rendered by a fiduciary- 
one who is in a position of unusual trust and confidence. Because 
of the requirement for good faith, fiduciary accounting is largely 
prescribed by courts and emphasizes that the fundamental equation 
for double entry is assets (properties) equal responsibilities. 
Whether acting under court jurisdiction or private trust instru- 
ments. the fiduciary will charge himself xvith asset values assumed 
and with increases in asset values; he will credit himself for de- 
creases in value, values turned over to beneficiaries and for ap- 
proved expenses. Fiduciary accounting includes accounting for 
decedents' estates, for trust arrangements and for firms in finan- 
cial difficulty. J\'ith the separation of corporate ownership and 
control there is some inclination to treat managers as fiduciaries 
and general corporate accounting as fiduciary accounting. Both 
are governed by the objectives of general accounting. 

(C. T. D.) 
FIDUCIARY ISSUE. that  ort ti on of a note issue. whether 

that of a government or o i  a bank, which is not protected by a 
specific backing of metal or coin or assets capable of being con- 
verted into coin or bullion on demand. Thus, tlhere no metallic 
reserve or other assets capable of automatic conversion into metal 
is kept, the whole issue is of a fiduciary character. The term does 
not imply that there are no assets of any kind maintained against 
the note, but only that such assets as are kept are of a nonmetallic 
character-commercial bills of exchange, government securities or 
floating debt due by government. In  the modern world vchere 
many central banks keep part of their "metallic reserves" not in 
their own vaults but in the shape of deposits with other central 
banks or in the shape of short-dated bills payable in other gold- 
using countries, it is no longer possible to draw a sharp line of 
distinction between the fiduciary and the nonfiduciary portion of 
the total circulation, and what is regarded as "gold cover" has 
in such cases to be defined carefully by the legislation governing 
the issue. Strictly, the fiduciary circulation consists of all that 

part of the total issue which is not directly covered by gold coin 
or bullion in vault or such metal "earmarked" (i.e., held specifically 
segregated) on.account of the issue in some other institution. 

I t  does not follow that the mere maintenance of a cash reserve 
adds to the safety of a note issue. To  do so the whole of the note 
issue must be convertible; i.e., the reserve against the notes must 
be used in case holders desire them to be redeemed. Unless the 
note is effectively convertible, an increase in the total note issue 
accompanied by an increase in the total reserve will not neces- 
sarily prevent "over issue," i.e., a total of notes so large that its 
value falls in terms of the standard of value. 

The fiduciary amount may be fixed absolutely in amount: i.e., 
the issuer may be prohibited from issuing more than a certain 
volume of uncovered notes. Or the note issue may be based upon 
the principle of a fixed absolute amount, the proportion of covered 
to uncovered notes being left to the discretion of the issuing au- 
thority. Or the note issue may be based upon the idea of a 
proportionate reserve without any absolute limit to the total, a 
minimum proportion of cash indirectly fixing the amount bf the 
fiduciary issue. The system of proportional reserves and of a 
fixed fiduciary amount may be partly combined by providing that 
if the total issue exceeds the sum of the fully covered notes and 
the fixed fiduciary amount (the so-called tax-free contingent) the 
excess shall be taxable. The reserve proportion is allowed to vary 
(thus varying the fiduciary portion), subject to provisions by 
which the tendency to over-issue is checked by a scale of taxation 
rising as the reserve proportion falls. (See GOLD RESERVES.) 

(T.  E.  G.; X.) 
FIEF, a feudal estate in land, land held from a superior (see 

FEUDALISM). The word is the French form, which is represented 
in medieval Latin as jeudum or feodum, and in English as "fee" 
or "feu" (see FEE). The A.Fr. jeofier, to invest with a fief or fee 
has given the English law terms "feoffee" and "feoffment." 

FIELD, CYRUS WEST (1819-18921, U.S. capitalist and 
promoter of the first trans-Atlantic telegraphic cable, was born 
in Stockbridge, Mass.. Nov. 30, 1819. At the age of 15 he went 
to New York city and worked as an errand boy in a dry goods 
store. He was employed briefly as an assistant by his brother 
Matthew, a paper manufacturer. In  1841 he organized the firm 
of Cyrus W. Field and Co. of New York city, wholesale paper 
dealers. He was one of the founders (1854) of the New York, 
Sewfoundland and London Telegraph Co., formed to lay a trans- 
Atlantic cable, and helped to organize a similar company, the 
Atlantic Telegraph Co., in Great Britain (18 56). Unsuccessful 
attempts to lay a cable mere made in Aug. 18 57 and in June 18 58. 
A complete cable was laid between July 7 and Aug. 5, 18j8, and 
operated successfully for three weeks, but the insulation failed. 
I n  July 1866, a successful cable was finally laid. For this achieve- 
ment Field received many honours at  home and abroad. 

I n  1877 he bought a controlling interest in the S e w  York Ele- 
vated Railroad company. of which he served as president (1877- 
80). He developed the LVabash railroad with Jay Gould, and later 
owned the il/Ieil and Express. H e  suffered heavy financial losses 
in later years. Field died July 12, 1892, in New York city. He 
was buried at  Stockbridge, Mass. 

See Isabella Field Judson, Cyrus W. Field, His L i f e  and  Work (1896) ; 
Charles Bright, T h e  S tory  o f  the Atlantic Cable (1903). (J. R. LT.) 

FIELD, DAVID DUDLEY (1805-1894), father of U.S. 
legal reform, was born in Haddam, Conn., on Feb. 13, 1805. He 
studied at  Williams college, but did not graduate. Thereafter he 
studied law in Albany and New York city, being admitted to the 
bar in 1828. H e  entered vigorously upon the practice of law, and 
became an acknowledged expert in both common law and equity 
pleading. Subsequently he began a campaign to bring about a codi- 
fication of common law procedure in New York, which campaign 
was ultimately to spread over the United States and abroad. The 
movement began in 1837 with a letter to Gulian G. Verplanck, a 
member of the New York state legislature, in which Field urged the 
reform of the judicial system. When a constitutional convention 
was called, to meet in 1846, Field, a master of propaganda, reor- 
ganized the arguments of 1837 which now appeared in a series of 
articles in the New York Evening Post, being later reprinted in 



FIELD 
pamphlet form as T h e  Reorganization of tlze Judiciary; it TX-as in- 
strumental in persuading the convention to report in favour of a 
codification of the law. The legislature in 1847 appointed a 
commission on pleading and practice for both procedural and sub- 
stantive law of which Field became a member. After several 
preliminary reports to the legislature, a code of civil procedure was 
reported and enacted in 1848. A code of criminal procedure was 
completed. but not adopted until later. Within a quarter of a 
century after 1848, the New York code of procedure. in some form, 
was adopted in 24 states, two territories, the district court, and 
in the federal courts. The Civil Code of Procedure was adopted 
in England and Ireland in 1873, and later by several British over- 
seas possessions. including India. Xlthough Field became chair- 
man of a state commission for the reduction of the whole body of 
state law into a systematic code, the resulting codification ~vas only 
partially adopted in Iiew York; these codes were more extensively 
adopted in such other states, as California, where Field's brother, 
Stephen (q.v.) was a distinguished judge. H e  died in New York 
city on April 13. 1894. (A. RY.) 

FIELD, EUGENE (1850-189j). U.S. poet and journalist, 
known as the "poet of childhood," mas born in St. Louis, Mo., 
Sept. 2, 1850 (or Sept. 3; Field himself confused the date). After 
his mother died when he was six, Field ~ v a s  sent to relatives in 
Amherst. Mass. He entered Williams college, soon transferring 
to Knox college and then to the University of Missouri. but took 
no degree. At the university he was less a student than a prankster, 
a role he was to play all his life. For the local newspaper he wrote 
humorous verse ~vhich marked the beginning of his career in jour- 
nalism. 

After his marriage in 1873 Field did editorial work on the S t .  
Louis Jozlrrzal, the S t .  Joseph Gazette,  the Kansas C i t y  Times and 
the Denver  Tribune.  From his Tribztrze column, "Odds and Ends," 
he gathered comic paragraphs to make his first small volume, Tlze 
Tribzrne Primer (1882), journalistic joking in the tradition of 
Artemus Ward, Bill Xye and Josh Billings. These squibs served 
as apprentice work for his major literary achievement, his "Sharps 
and Flats" column in the Clzicago JJorlzing "Jews (renamed the 
Record in 1890). This column (1883-gj) did much to establish 
the daily personal column as a nelvspaper feature. In  it Field 
satirized the cultural pretensions of the newly rich Chicago meat 
barons. Some of these paragraphs were later collected and en- 
titled Cztlture's Garlawd (1887). In  the column also appeared 
some delicate stories and verses. The best of his verse was col- 
lected in A Little Book of H'estern Verse (1889)) drawn in part 
from his column-poems in Pike county dialect. after the manner 
of Bret Harte and John Hay, verses for children in an affected 
Old English dialect, translations of Horace and the much-loved 
"Little Boy Blue" and the "Dutch Lullaby" ("\Vynken, Blynken, 
and Xod" ) . His last work included Ecizocs F r o n ~  the Sabi l~e  Farnz 
(1892), rhymed translations of Horace by Field and his brother 
Ros~vell (18 j 1-1 g~g), and Tize Loce dfiairs of a Biblion~aniac 
(1896j, an amusing discussion of book collecting. His collected 
works in ten volumes were published the year after his death, and 
two more volumes were added in I 901. 

Eugene Field was a gay, high-spirited person, whose ebullience 
and wit, often taking the form of elaborate practical joking, 
charmed his friends. Xlthough some felt that indulging his fond- 
ness for the whimsical and eccentric led him to squander his very 
real literary talent, all were attracted by his rare and lovable na- 
ture, which his friends Slason Thompson and Charles Dennis sought 
to perpetuate in their volun~es of personal reminiscence. A later 
age, however, has had to judge the man by his writing alone. To- 
gether with the characters in his fanciful lullabies, Field is me- 
morialized in a bronze monument in Lincoln park, Chicago. 

B I B L I O G R A P H Y . - C ~ ~ ~ ~ ~ ~  H. Dennis, Eugene Field's Creative Years 
(Sew York, 1924) ; Slason Thompson, Life of Eugene Field (New York, 
192;) ; Robert A. Day, "The Birth and Death of a Satirist: Eugene 
Field and Chicago's Growing Pains," Americafz Literature, xxii (Jan. 
~ g j r )  ; and the introductions to the several volumes of Field's collected 
works. (L. T. D.) 

FIELD, JOHN (I 7 82-1837), Irish composer and pianist, was 
born a t  Dublin on July 26, 1782. He came of a musical family, 
his father being a violinist and his grandfather the organist in one 

of the Dublin churches. From the latter the boy received his first 
musical education. He appeared at  the Rotunda in Dublin at  the 
age of ten. In  1794, when the family had settled in London. he 
made his debut there. He became the favourite pupil of Muzio 
Clementi, whom he accompanied to Paris to show off the Clementi 
pianos. and later, in 1802, on his great concert tour through France, 
Germany and Russia. Field appeared in most of the European 
capitals, and remained in St. Petersburg as a music teacher when 
Clementi returned to England. Field made frequent concert tours 
in Russia and in 1822 settled in Mosco~v. I n  1831 he visited Eng- 
land for a short time. and for the next four years led a wandering 
life in France: Germany and Italy. He died in Mosco~v on Jan. 23, 
1837, His nocturnes for the pianoforte still live because of their 
continuous flow of beautiful melody, They were Chopin's models, 

FIELD, MARSHALL (1835-1906), U.S. merchant, was born 
at Conway, illass.! on Aug. 19, 183 j. At the age of 17 he became a 
clerk in a dry goods store a t  Pittsfield, Mass. In  1856 he moved 
to Chicago, where he became a clerk in the large mercantile estab- 
lishment of Cooley, Wadsworth and company. I n  1860 he was 
admitted to a junior partnership. In  1865, with Potter Palmer 
(1826-1902) and Levi Z. Leiter (1834-1904), he organized the 
firm of Field, Palmer and Leiter, which subsequently became Mar- 
shall Field and company. Under Field's management the annual 
business of the firm increased to more than $~o.ooo,ooo in 1895. 
He died in New 170rk city on Jan. 16, 1906. Field's public bene- 
factions were numerous: notable among them being his gifts to The 
University of Chicago and to the Field Columbian Museum of 
Natural History. 

FIELD, NATHAN (1587-161g?), English actor and play- 
wight.  son of John Field, Puritan divine, was baptized a t  St. Giles, 
Cripplegate, Oct. 17, 1587 He attended St. Paul's school. In 1600 
he a-as impressed for the Children of the Queen's Chapel. His 
biography is largely the story of his connection with this and other 
dramatic companies ; various Queen's Revels troupes, I 604-13 ; 
the Lady Elizabeth's Men, 1614-16; and the King's Men, 1616 
(161)-I. He had probably died by Aug. 1619, when his suc- 
cessor at King's was named in an actor list; his administratrix was 
commissioned on Aug. 2, 1620. 

Field was famed for such adult male roles as Bussy in B z ~ s s y  
D'dnzbois and Littlewit in Bartholomeu Fair. He wrote tm-o com- 
edies, il W70marz I s  a TVeathercock (acted 1609, printed 161 z )  and 
Ame~zds  for Ladies (acted by 161 I, printed 1618), and collaborated 
with Philip Massinger in T h e  Fatal Dowry  (printed 1632) and 
with others in some of the Beaumont-Fletcher plays. I n  1928 
R. Florence Brinkley showed that the bachelor Kathan was distinct 
from his married stationer brother Nathaniel (I j81-1633), with 
whom he had often been confused since 1679. 

BIBLIOGR.APHY.-Plays ed. by J.  P. Collier (1829), W. C. Hazlitt 
(187 j ) ,  A. W. Verity (1888) and William Peery (19.50) ; R. F. Brinkley, 
'Vathan Field, the Actor-Playwright (1928) ; W .  Peery, "Kathan Field's 
Dates," Mod. Lung. Rev., vol. xli (1946). (W. PY.) 

FIELD, STEPHEN JOHNSON (1816-1899), U.S. jurist 
and supreme court justice from 1863 to 1897, was born at  Haddam, 
Conn., on Sov .  4, 1816. the son of a Congregational minister. 
Like his brother, David Dudley Field (q.v.) he attended Wil- 
liams college. nhere he graduated as valedictorian in 1837. He was 
admitted to the bar in 1841, and practised with his brother in New 
York until 1848. I n  1849 he went to California and settled in 
Marysville. His eventful career is recounted in his Personal Renzi- 
nzscences of Early Days  zn Calzfornia, privately printed in 1878. 
As a legislator, he carried to enactment the civil and criminal prac- 
tice acts of 1851. The former provided "the most liberal exemp- 
tions from forced sale of the personal property of the debtor," 
and gave effect in law to the customs and regulations established 
by miners. Field sat on the California supreme court from 1857 
until his appointment, on March 10. 1863, to a newly created 
tenth seat on the U.S. supreme court. There he served-perhaps 
too long-until Dec. 18y7, surpassing even Chief Justice John 
Marshall's record. 

A war Democrat, Field tended to read small the powers resulting 
from rebellion. He spoke for the court in holding invalid state 
and congressional test oaths; he struggled, unsuccessfully in the 
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end, to invalidate the legal tender act. In the slaughterhouse 
cases, in 1873. he wrote a memorable dissent arguing that economic 
laissez faive was a part of the "privileges and immunities" secured 
by the 14th amendment. Dissenting in .lfz~~zn v. Illitzois and com- 
panion cases! in 1877, he contended that the regulation of rates of 
railroads and grain elevators was beyond the powers of govern- 
ment. The spirit of these dissents came to prevail in the early 
decades of the 20th century. I n  1895 he entered whole-heartedly 
into overturning the income tax law, warning against "a war of the 
poor against the rich." Field had a syllogistic mind, and went 
ever-confidently wherever first principles seemed to lead. 

In  1880 and 1884 Field aspired to the Democratic nomination 
for the presidency. and in the latter year concluded, "had I received 
the cordial support, instead of opposition of (California) my 
candidacy. according to the judgment of my friends, would have 
stood great chances of success." He  died in Washington. D.C. on 
April 9, 1899. 

See Carl B. Sxvisher, Stephen J. Field (1930). (C. Fx.) 
FIELD ARTILLERY: see ARTILLERY. 
FIELD EMISSION is a physical effect consisting of the emis- 

sion of electrically charged particles from a conductor under the 
action of a strong electric field. Particularly field emission of 
electrons from cold metals into a vacuum is an elementary effect 
comparable xvith thermionic, photoelectric or secondary emission. 
The effect is also called field electron emission, cold emission or 
autoelectronic emission. 

The field emitter is the most effective of all cathodes for re- 
leasing electrons from the structure of a metal. Investigations 
conducted with it have made significant contributions to basic 
science, and provided early evidence in support of the wave me- 
chanical theory. Technical application of field cathodes is still 
very difficult. 

Field emission of either electrons or positive ions is applied in 
the field emission microscope. I t  was this most powerful of micro- 
scopes. in which helium ions from a cold emitter point produce 
an image, that made the atoms of a metal surface visible for the 
first time (E. it'. hliiller; 19j6) .  

Histor ical  Development.- Field electron emission from cold 
metals requires a field strength of order of magnitude 30.000.000 v. 
per centimetre. Because electrical breakdown in gases occurs a t  
much lower field, the effect can be observed only in highly evacu- 
ated tubes. To produce such a high field xi th  a reasonably low 
voltage, usually in the kilovolt range, the emitting electrode must 
have a small radius of curvature. as provided by a fine wire, a 
sharp edge or a needle point. I t  was in tubes containing such elec- 
trodes that field emission was first observed by R. JV. JYood 
(1897)  I n  the early 1920s J. E. Lilienfeld attempted to use field 
emission cathodes in high-voltage rectifiers and X-ray tubes. but 
high-vacuum techniques as well as theoretical understanding were 
not yet sufficiently advanced. Application of the then new quan- 
tum mechanics to the electron theory of metals in the late 1920s 
brought forward the theory of R. H. Fowler and L. Sordheim, 
describing field emission as "tunneling" of electrons through the 
metal's surface potential barrier. Experimental advances were 
made possible with the introduction of the field emission micro- 
scope and a cathode point polished to atomic smoothness by E. W. 
Miiller in 193 7. Subsequently, the field emission microscope was 
widely used for the investigation of field emission itself and for 
the study of adsorption phenomena and other problems of surface 
chemistry. A modified version led to the discovery of field ion 
emission. 'CThen the field emission microscope was operated 
with helium ions and the emitter cooled to the temperature of liq- 
uid hydrogen, the resolution of the best electron microscopes was 
surpassed by far and it became possible to see the atoms constitut- 
ing a metal surface. The adaptation of radar microsecond pulse 
techniques to field emission studies by \I:. P. Dyke and co-u-orkers 
(1953) had great technical significance. Very high-current densi- 
ties became accessible, and the emitter could also be operated a t  
elevated temperatures (T-F emission) to secure better stability 
and lifetime for technical applications. 

Theory  of F i e l d  Emission.-Classical electron theory failed 
to explain the experimental facts of field emission. In  their quan- 

tum mechanical theory Fo~vler and Nordheim use the following 
assumptions: The conduction electrons in a metal form a gas of 
free particles obeying Fermi-Dirac statistics. The metal surface 
is assumed to be an ideal plane. causing a classical image force act- 
ing on an electron outside the metal. The basic concept of wave 
mechanics is that conduction electrons arriving a t  the inside o t  
the metal surface are not totally reflected but can rather pene- 
trate or tunnel through the potential barrier, which is sufficiently 
thinned by the applied field (fig. I ) .  The number of electrons 

& 1: ev:: " DISTANCE FROM METAL SURFACE 

P R E P A R E D  F O R  E N C Y C L O P A E D I A  B R I T A N N I C A ,  I N C .  B Y  E .  W .  M d L L E R  

FIG.  1.-FIELD ELECTRON EMISSION OCCURS BY PENETRATION OF ELEC- 
TRONS NEAR FERMl LEVELTHROUGH POTENTIAL BARRIER AT METAL SURFACE. 
EXAMPLE SHOWN I S  FOR A FIELD OF 40,000,000 VOLTS PER CENTIMETRE, 
AND A WORK FUNCTION OF @ = 4 . 5  EV 

emitted per unit area from each energy level E (measured here 
from the Fermi level) is then the product of the number of incident 
electrons, called the supply function, N ( E) ,  and the transmission 
coefficient, D (E) .  at this level. The total current density is the 
integral of this product taken over all energies E and multiplied by 
the electron charge. Using Fermi-Dirac statistics one obtains for 
the supply function 

where m = mass of electron, k = Boltzmann constant, T =  absolute 
temperature. and h = Planck's constant. The transmission coef- 
ficient is found from a solution of the Schrodinger equation written 
for the assumed potential, which gives in the WKB approximation 

where += thermionic work function, F=field strength, and v ( y )  
is an elliptic function of the vari- 
. . TABLE I 

able 

which describes the image force / $ 1 :,$! 1 
effect and for which some data 

0.312 
0.000 

are given in Table I.  
The total current density as obtained by an approximated inte- 

gration for the case of negligible temperature is then 

and with q5 measured in e-volts (electron volts) and F in volts/cm., 
one obtains 



FIELD EMISSION 
(A more detailed discussion of the possibilities of integrating the is limited by the inherent tangential velocity component of the 
product of eq. ( I )  and ( 2 )  for finite temperatures is given in the field electrons, amounting to a few tenths of an electron volt, and 
Bibliography: Good and Jluller.) Computed current densities for by diffraction caused by the wave nature of the electrons, or, equiv- 
a typical tungsten emitter ( 4 = 4 .  j ev) are shown in fig. 2. Emitter alent to it, the Heisenberg uncertainty principle. Under the usual 
temperature is not of great influence below I,OOO" K. Here, the condition the resolution is 20-30 A. 
majority of the electrons comes from the conduction band below The image depicts the distribution of current density which is 
the Fermi level, shown as region I in fig. I .  At higher temperatures determined by the local field 

ANODE and at  high fields most of the emitted electrons are thermally ex- strength due to tip geometry and 
cited and tunnel through the barrier in region 11. This kind of local arrangement of surface 
emission has been called temperature-and-field emission or T-F atoms, and by the work function. 
emission. At high temperatures and also a t  low fields barrier pene- The latter may again depend 
tration is negligible compared to the number of electrons spilling upon the atomic structure of the 
over the hump in region 111, which is thermionic emission. involved crystal planes, various TIP -3"- 

Field emission of positive ions can be understood as the evapora- kinds of disorder in the atomic 
tion of ions over the potential barrier. The height of this barrier arrangement, and the presence of 
is the binding energy of the ion (without field) reduced through adsorbed matter. The proper in- 
the image force by the Schottky effect. The emitted positive ions terpretation of the pattern in 
come either from an adsorption layer or from the atoms of the view of these features is the ob- 
emitter itself, so that the supply is rather limited. A continuous- jective of field emission micros- 3- HIGH VOLT+ 

field ion emission can be obtained however, by supplying atoms or copy. Clean or presumably P R E P A R E D  F O R  E N C Y C L O P A E DI A  B A I T A N N I C A  

molecules from gas surrounding the emitter. At a field of more clean surfaces have been studied IN '  "' 
than 250.000.000 v. per centimetre in the case of hydrogen, and ~ ~ i t h  a number of metals such as : ~ ~ L D ~ ~ ~ ~ I ~ ~ ~ ~ d ~ O ~ d ~ ~ ~ A M  O F  

more than ~oo.ooo.ooo v. per centimetre for helium, all incident tungsten, tantalum. molybdenum. 
gas molecules are ionized very close to the tip when one electron iridium. platinum, titanium, nickel, iron, silicon and copper, and 
tunnels out of each molecule and enters the metal surface. vihlle some alloys such as stainless steel. Surface migration. details of 
the ions are ejected by the field. This complex mechanism can be crystal groath, phase transformation and motion of grain bound- 
treated quant~tatlvely (see Bzbl~ogrupl~y:  Good and Muller). aries have been ~nvestigated. 

E x p e r i m e n t a l  Work  i n  F ie ld  Emission.-Together with ra- The potential barrier a t  a metal surface may be considerably 
dioactlve alpha-decay. field emission provides the experimentally influenced by adsorption. The presence of a small fraction of a 
most easlly accessible example of the quantum mechanical tunnel monomolecular layer or even of some individual molecules can be 
effect. A number of experiments have therefore been carried out detected in the field emission microscope, making it a versatile 
to prove the validity of the Fowler-Sordheim theory and its con- tool for research in surface chemistry and catalysis The behaviour 
sequences. Difficulties arise from the fact that only the applled of oxygen. hydrogen and other gases on the surface of various 
voltage and the resulting current can be measured directly, ahile metals has been studied in a range from liquid helium temperatures 
the theory provides the dependence of the current density upon (by immersing the entire microscope in liquid helium) to z,oooO K. 
field strength and work function. For a given atomically clean Skillful interpretation of the patterns allo~vs conclusions to be 
metal tip as a cathode, neither the field nor the work function is made about the electron exchange betueen adsorbate and substrate 
homogeneous over the entire emitting surface. Laborious experi- and the resulting binding forces. (For detailed results of the in- 
mental techniques have been applied to determine the exact shape vestigations of adsorption by field emission microscopy it is neces- 
of the emitter needle point by sary to refer to the works listed in the Bibliography.) 
electron microscopy, to ensure 
cleanliness of the surface by ultra 
high-vacuum techniques and to 
find the work function of the lob- 

various crystal planes of the tip 
metal. The dependence upon 
electrical field of eq. ( I )  has been lo' 

confirmed of I 5% up within to current a possible densities error of lo' 

6 X loG amp /cm.<At higher 
fields slight deviations in the di- 1 

rection of smaller currents have 
been observed which may be due 10.'- 

to space charge, the effect of 
atomic surface structure upon the ID$ 

. AMP/CM)  If the tip of a field emission microscope is operated at  sufficiently 
high positive voltages, surface atoms of an adsorption layer or from 

- the tip metal itself are emitted as positive ions. The ion current, 
however. is usually too small to produce a visible pattern on the 

3 0 0 0 " ~  screen. Therefore the tip must be made negative again in order 
to inspect the changes in the electron emission pattern. Field 

2 ~ 0 0 "  K desorption can be observed continuously when the microscope is ! \ , ooo, operated waves, the with positive alternating half wave current causing of independently field desorption, adjustable the negative half 
one electron emission for viewing the surface. Quantitative study - of field desorption provides a new way of investigating binding 

- energies in surface chemistry. Field desorption is also a means of 
perfectly cleaning and smoothening the surface of the specimen in . the microscope without the application of heat. For instance, a t  

; 4 room temperature tungsten evaporates a t  a rate of one monolayer 
image force or details of the e1ec'- per second under the influence of an electrical field of ~oo.ooo,ooo 

IO'IF (F I N  VOLTSICM) tron band structure of the metal. ,,,,,, ,, ,,, ,,c,,,,,,E,l, ,,,,, v. per centimetre. 
Tungsten tips have been operated I N C  B Y  E w M U L L E R  Field Ion  Microscope.-This modification of the field emission 
with microsecond pulses up to F I G  2 - C O M P U T E D  C U R R E N T  D E N -  microscope was introduced by E W. Muller (1951) in order to 
field strengths of 70 X loe v./cm., 'ITY O F  E M I S S 1 O N  improve the resolving power. Compared mith electron emission, 

T U N G S T E N  ( @ = 4  5 E V )  A T  V A R I O U S  where at  current densities of TE,pERAT,R,s ,  As , in the case of field ion emission the tangential velocity components 
about 10' a m p . / ~ m . ~  a destruc- F U N C T l o N  O F  of the image forming particles can be greatly reduced by lowering 
tive vacuum arc is initiated by the tip temperature, and diffraction effects are negligible because 
heat development in the tip (see Bibliography: Dyke and Dolan). of the much shorter de Broglie wave length of the ions. By cooling 

F i e l d  Emission Microscopy.-The specimen is a needle-shaped the tip mith liquid hydrogen to 21" K., filling the microscope with 
field emitter, with an approximately hemispherical tip of radius helium at about I micron pressure and operating the positive tip 
I O - ~ O  I O - ~  cm., arranged in a vacuum tube opposite to a fluores- at a field strength of 400,000,000 v. per centimetre, a resolution 
cent screen a t  anode potential (fig. 3) .  The emitted electrons of 2 . 7  A,  has been obtained (fig. 4, Muller. 1gj6). The field ion 
move to the screen along nearly radial trajectories, there producing microscope is the first microscopic device to depict the individual 
an enlarged pattern of the emission details of the tip surface The atoms that constitute a surface. Although the extremely high 
magnification equals approximately the ratio of tip-screen distance field limits its application to the refractory metals, and some 
to tip radius and can easily be ~,ooo,ooo diameters. The resolution other metals with high melting points, it is a most promising 



tool for some problems of metallurgy, such as the study of among his friends a t  Eton. The chief, however, was George, later 
dislocations of fatigue under cycling stress or radiation dam- Baron. Lyttelton, of Frankley. 
age. When Fielding left Eton is unknown. But in Nov. I 72 j he was 

Technical  Applications.-From the report above it appears staying at  Lyme and apparently bent on carrying off, if necessary 
that field emission is mainly a subject of and a tool for basic re- by force, a local heiress, Miss Sarah Andrew, whose fluttered 
search. The unique properties of field electron emission, such as guardians promptly hurried her away, and married her to some- 
instantaneous emission from a cold cathode, the extremely high- one else (Athenaeum,  June 2 .  1883). H e  consoled himself by 
current densitv of UD to loR amD. 

microsecond-pulsed T-F emission B Y  C O U R T E S Y  O F  E. w M U L L E R  

cathode during long periods of FIG. 4.-PHOTOGRAPH O F  ATOMS 
operation at  useful power levels. FORMING T H E  CRYSTAL l A T T I C E  O N  

A M E T A L  S U R F A C E  F I E L D  I O N  Needle cathodes have been oper- MlcRoscop, C E N -  
abed in parallel to yield a peak T,AL PAR, T U N G S T E N  T I P  OF 

power of 3 megawatts. for in- R A D I U S  1.000 A. 

stance, as a cathode in an X-ray 
flash tube. The minute dimensions of the electron source suggest 
further application in cathode ray tubes, X-ray microscopes and 
traveling-nave amplifiers. 

BIBLIOGRAPHY.-R. H. Good and E .  W. Miiller, iLField Emission," En- 
cyclopaedia of Physics (Handbuch der Physik, 2nd ed.) ~ o l .  xxi, pp. 
17 6-231, in English (1956) ; W. P .  Dyke and W. W. Dolan, Field Emis- 
sion," Advances in Electvonics and Electron Physics, vol. viii, pp. 90- 
182 (19j6) ; J ,  A. Becker, "Adsorption on Metal Surfaces and I ts  Bear- 
ing on Catalysis," Advances in Catalysis, vol. vii, pp. 13j-211 (1955) ; 
R .  Gomer, "Field Emission Microscopy and Some Applications to Ca- 
talysis and Chemisorption," Advances in Catalysis, vol. vii, pp. 93-134 
(1955). (E. W. MR.) 

FIELDFARE, Tz~rdus  pilaris, one of the thrushes and a com- 
mon winter visitor to the British Isles. In spring it nests in north 
European and Siberian birch forests, migrating to southern Eu- 
rope, India and northern Africa in winter. I t  is gregarious in 
habit and somewhat resembles the mistle thrush ( T ,  viscivorus) 
in appearance. The nest, placed high in a tree, is similar to that 
of the blackbird ( T .  merula) .  as are the eggs. The song is low 
and poor, the call note harsh and loud. I t  feeds upon worms, 
slugs and insect larvae, adding, in hard weather, hips, haws and 
other berries. I t  is accidental in Greenland and at Foxe basin, arc- 
tic America. Structurally very like the fieldfare, but differing in 
appearance and habits is the North American Turdus migratorius, 
called the robin ( q . ~ . ) ,  because of its ruddy breast and familiar 
habits. I t  is essentially a migrant, ranging from Greenland to 
Guatemala and almost everywhere an abundant species. I t  has a 
pleasant song and is of great service as a destroyer of insects. 

FIELD GLASSES: see BIXOCULAR INSTRUMEKT. 
FIELDING, HENRY ( I  707-1753), English novelist and 

playwright. was born at  Sharpham Park, near Glastonbury, Somer- 
set, on April 2 2 ,  1707. The family moved later to East Stour. 
Dorset. His father, Lieut. Edmund Fielding, .ri7as a grandson of 
the earl of Desmond, who belonged to the younger branch of the 
Denbigh family. Sarah Fielding was Henry's sister. Cp to the 
time of his mother's death Fielding was educated by a clergy- 
man named Oliver, and then went to Eton, probably as an oppi- 
dan. If we may believe his first biographer, Arthur Xlurphy, he 
left Eton "uncommonly versed in the Greek authors. and an early 
master of the Latin classics"--a statement which should perhaps 
be qualified by Fielding's own uords to Sir Robert Walpole in 
1730: 

Tuscan and French are in my head ; 
Latin I write, and Greek-I read 

Thomas Winnington and Sir Charles Hanbury Williams were 

translating part of Juvenal's sixth satire into verse as "All the Re- 
venge taken by an injured Lover.'! After this he must have lived 
the usual life of a young man about town, and probably a t  this 
date improved the acquaintance of his second cousin. Lady Mary 
A70rtley Montagu: to whom he inscribed his first comedy, Love  i n  
Several ~Tlasques (Drury lane, Feb. I 7 28). Almost immediately 
afterward (March 16); Fielding entered himself as "Stud. Lit." 
at  Leyden university. He had apparently left before the annual 
registration of Feb. 1730; and in Jan. 1730 he brought out a 
second comedy at the newly opened theatre in Goodman's Fields. 
Like its predecessor, the Temple  Beau was an essay in the vein 
of William Congreve and M'illiam \.Z;ycherley. His chief dramatic 
successes. from a critical point of view, the Azlthor's Farce (1730) 
and T o m  T h u m b  (1730, I ; ~ I ) ,  were burlesques; and he was also 
fortunate in tx-o translations from Molikre, the Mock  Doctor 
(1732) and the Miser (1733). Other plays which might be 
recorded were T h e  CoBee-House Politician, a comedy (1730); 
T h e  Letter Writers,  a farce (1731); T h e  Grztb-Street Opera, a 
burlesque (1731); The  Lot tery ,  a farce (1732); T h e  Modern 
Husband, a comedy (1732); T h e  Covent  Garden Tragedy,  a 
burlesque (1732); Tlze Old Debauchees, a comedy (1732); Deb- 
orah; or, a Lt7ife for you all, an afterpiece (1733); T h e  Intriguing 
CIzambermaid (from Jean Fran~ois  Regnard). a txo-act comedy 
(1734) ; and Don Quixote i n  England, a comedy (1734): which 
had been partly sketched at  Leyden. 

On Nov. 28, 1734. he married Charlotte Cradock of Salisbury, 
a t  St. Mary Charlcombe, near Bath (see Macmillan's Magazine, 
April 1907). and early in 1735. he seems for a time to have retired 
with his bride to his old home a t  East Stour. 

Early in March. 1736. he 1i7as back again managing the Hay- 
market theatre with a so-called "Great ,Ifogul's Company of Eng- 
lish Comedians." This new enterprise opened ~vell. The first piece 
(produced on March j) was Pasqzain, a Dramatick Satire on the 
T imes .  Its success was unmistakable; and its author followed it  
up by the Historical Register for the Year  1736, of which the ef- 
frontery was even more daring. But the Licensing act of 1737, 
which restricted the number ~f theatres, rendered the lord cham- 
berlain's licence an indispensable preliminary to stage representa- 
tion, and-in a word-effectually put an end to Fielding's career 
as a dramatist. Tumble-Down Dick ;  or, Phaeton in the Sztds, 
Eurydice and Eurydice Hissed are the names of three occasional 
pieces which belong to the last months of Fielding's career as a 
Haymarket manager. 

As a means of support he reverted to the profession of the law 
and. in Kov. 1737. he entered the Middle Temple. H e  also did a 
good deal of literary work, the best known of which is contained 
in the Clzampion, a news journal of the Spectator type, under- 
taken with James Ralph, whose poem of "Night:' is made noto- 
rious in the Dunciad. On June 2 0 ,  1740, Fielding was called to  
the bar, and occupied chambers in Pump Court. H e  travelled 
the western circuit, and attended the Wiltshire sessions. Although, 
with the Champion,  he professed, for the time, to have relinquished 
periodical literature, he still \vote  at  intervals, but whether he 
actually wrote the famous Apology Jor the Li fe  of LIlrs. Shamela 
Andrezls (1741)! a parody of Pamela, as Samuel Richardson cer- 
tainly thought, is quite uncertain. 

In  any case it is certain that the reading of Pamela was the point 
of departure of Fielding's first novel. Joseph Andrews,  which 
made its appearance in Feb. I 742. Professing, on his title page, 
to imitate Cervantes. Fielding set out to cover Pamela with 
Homeric ridicule by transferring the heroine's embarrassments to  
a hero. supposed to be her brother. Fielding saw in Pamela's 
virtue a certain interested quality, and he set out to  parody her 
in the person of Joseph. But the element of parody fell speedily 
into the background as its author warmed to his theme. His 



FIELDING 
secondary speedily became his primary characters, and Lady Booby 
and Joseph Andrews do not interest us now as much as Mrs. 
Slipslop and Parson Adams-the latter a personage who ranks 
in literature with Laurence Sterne's "Uncle Toby" and Oliver 
Goldsmith's "Vicar." By the time he had reached his second 
volume, he had convinced himself that he had inaugurated a new 
fashion of fiction; and in a remarkable preface he announced his 
discovery. Postulating that the epic might be "comic" or "tragic" 
prose or verse, he claimed to have achieved what he termed the 
"Comic Epos in Prose." of nhich the action was "ludicrous" 
rather than "sublime," and the personages selected from society 
at  large, rather than the restricted ranks of conventional high life. 
His plan a a s  happily adapted to his gifts of humour, satirc and, 
above all. irony. That it was matured when it  began may perhaps 
be doubted, but it  was certainly matured when it  ended. Indeed, 
except for the plot. which, in his picaresque first idea. had not 
preceded the conception, Joseph Andrews has all the characteristics 
of T o m  Jones. 

A minor work was a Vindication of the  Dowager Duclzess of 
Marlboroz~gh ( I  742),  then much before the public by reason of 
the Account of her Li fe  which she had recently put forth. Later 
in the same year, David Garrick applied to Fielding for a play; 
and an early effort, T h e  Wedding Day ,  was hastily patched 
together and produced a t  Drury Lane in Feb. 1743 with no great 
success. I t  was, however, included in Fielding's next important 
publication, the three volumes of .Wiscellanies issued by subscrip- 
tion in April 1743. These comprised some early poems, some 
essays, a Lucianic fragment entitled a Journey f r o m  tlzis W-orld t o  
the  .Vext, and last but not least, occupying the entire final volume, 
the History o f  the  L i f e  of the  late Mr .  Jonathan T.t-ild tlze Great. 
I t  is probable that Jonathan Wi ld  was actually written before 
Joseph Andrews. Taking for his ostensible hero a ~vell-known 
thieftaker, who had been hanged in I 725, Fielding proceeds to 
illustrate, by a mock-heroic account of his progress to Tyburn, 
the general proposition that greatness without goodness is no 
better than badness. He will not go so far as to say that all 
"Human Nature is Newgate with the Mask on"; but he evidently 
regards the description as fairly applicable to a good many so-called 
great people. Irony (and especially irony neat) is not a popular 
form of literary a r t ;  and the remorseless pertinacity with mhich 
Fielding pursues his demonstration is to many readers discomfort- 
ing and even distasteful. Yet-in spite of Scott- Jonathan Wild 
has its softer pages; and as a purely intellectual conception it is 
not surpassed by any of the author's works. I t  will always remain 
a masterpiece of that irony which is based on understatement. 

The events of Fielding's life, both before and after the publi- 
cation of Jonathan W'ild, are obscure. He had become early a 
martyr to gout, and his wife died of fever in his arms, leaving 
him for the time so stunned and bewildered by grief that his 
friends feared for his reason. For some years his published 
productions were unimportant. He wrote prefaces to the David 
S imple  of his sister Sarah in I 744 and I 74 7 ; and, in I 74 5-46 and 
I 74 7-48, produced two newspapers in the ministerial interest, the 
True  Patriot and the Jacobite's Journal, both of which were con- 
nected with, or derived from, the rebellion of 1745. In  Nov. 1747 
he married his wife's maid, Mary Daniel, a t  St. Benet's, Paul's 
Wharf; and in Dec. 1748 he was made a principal justice of peace 
for Middlesex and Westminster, an office which put him in posses- 
sion of a house in Bow street, and LQOO per annum "of the dirtiest 
money upon earth." 

Meanwhile he had intermittently occupied himself in compos- 
ing his second great novel, T o m  Jones; or, the  History of a 
Foz~ndling, published in Feb. 1749, with a dedication to Lyttelton. 
In  T o m  Jones Fielding systematically developed the "new Prov- 
ince of Writing," in which he had made a beginning in Joseph 
Andrews. He paid closer attention to the construction and evolu- 
tion of the plot; he elaborated the initial essays to each book. 
which provide part of its unending interest, and he compressed 
into his work the flower and fruit of his forty years' experience 
of life. H e  has, indeed, no character quite up to the level of 
Parson Adams, but his Westerns and Partridges, his Allworthys 
and Blifils, his parson Thwackum and his philosopher Square have 

the inestimable gift of life. He drew pictures of ordinary human- 
ity nit11 absolute truthfulness neither extenuating nor disguising 
defects and shortcomings The bill of fare he provided for his 
readers he himself describes in the introduction of Book I as 
"human nature" pure and simple. As for his purpose and method 
he says in the Dedication: "I have employed all the wit and 
humour of which I am master. in the folloning history; wherein I 
have endeavoured to laugh mankind out of their favourite follies 
and vices." Incidentally he produced a "document" of unrivalled 
excellence on the social life of the England of his time. T o m  
Jones follorvs the picaresque method of Joseph Andrews, but its 
plot, in spite of great diversity of its characters, the amazing 
variety of its incidents and its vast canvas, has a unity and 
coherence which is new. 

Much of T o m  Jones has become classic. Take the dispute be- 
tueen Thwackum and Square on the definition of honour. ('Hon- 
our." says T h ~ a c k u m ,  "is not therefore manifold, because there 
are many absurd opinions about i t ;  nor is religion manifold, be- 
cause there are various sects and heresies in the world. lVhen I 
mention religion, I mean the Christian religion; and not only 
the Christian religion, but the Protestant religion; and not only 
the Protestant religion, but the Church of England. And when I 
mention honour, I mean that mode of Divine grace nhich is not 
only consistent with, but dependent upon, this religion; and is 
consistent with and dependent upon no other. . . ." Square in 
his reply says: "I have asserted that true honour and true virtue 
are almost synonymous terms, and they are both founded on the 
unalterable rule of right, and the eternal fitness of things; to 
which an untruth being absolutely repugnant and contrary, it is 
certain that true honour cannot support an untruth." 

hleanwhile Fielding was taking his duties as a magistrate seri- 
ously. His novels provide abundant evidence of his view of the 
unsatisfactory state of penal law and administration. In  May 
I 749 he became chairman of quarter sessions at  lf7estminster, and 
in 1751 he wrote an Enquiry into the  Causes o f  the Late Increase 
of Robbers, etc.  These preoccupations left their mark on his next 
novel, Anzelza (1752), uhich is more concerned with social prob- 
lems and popular grievances than its forerunners. Amelia herself, 
in whom, as in the Sophia Western of T o m  Jones, he reproduced 
the traits of his first wife, is certainly, as Johnson admitted, "the 
most pleasing heroine of all the romances," and the drawing of Dr. 
Harrison and Col. Bath is admirable. But in 1749 he had been 
dangerously ill, and his health n a s  visibly breaking. The L ~ , o o o  
which Millar is said to have given for Amelia must have been 
painfully earned. Pamphlets and an unsuccessful newspaper ad- 
venture, the Covent Garden Journal ( I  j j 2 )  followed. H e  re- 
signed his post as magistrate and tried various specifics to restore 
his health. Finally he tried change to a warmer climate. On June 
26, 1754, he accordingly left for Lisbon, in the "Queen of Portu- 
gal." The protracted discomforts of the sick man and his family 
on this voyage are narrated at  length in the posthumous tract en- 
titled Journal o f  a Voyage t o  Lisbon, which, with a fragment of a 
comment on Bolingbroke's then recently-issued essays, was pub- 
lished in Feb. 1755 "for the Benefit of his (Fielding's) Wife and 
Children " Reaching Lisbon at  last in Aug. I 54, he died there 
two months later (Oct. 8 )  and was buried in the English cemetery, 
where a monument was erected to him in 1830. Lz~get Britannia 
gremio non dari fovere natzlm is inscribed upon it. 

There is but one absolutely authentic portrait of Fielding, a 
familiar outline by Hogarth, executed from memory for Andrew 
hIillarls edition of his works in 1762. It is the likeness of a man 
broken by ill-health and affords but faint indication of the hand- 
some Harry Fielding. who in his salad days "warmed both hands 
before the fire of life." 

Fielding has a great place in the history of the English novel. 
If the Spectator is to be credited with foreshadowing the char- 
acters of the novel, Defoe with its earliest form, and Richardson 
with its experiments in sentimental analysis, it is to Henry Field- 
ing that we owe its first accurate delineation of contemporary 
manners. He owed much to Don  Qzlinofe, something to the best 
of the French picaresque novels. but his own creation was different 
from that of any of his predecessors Fielding drew a large and 



varied picture of life, of people neither good nor bad, but human, Field of the Cloth of Gold, is the name given to the place be- 
with a tolerance and a humour and penetrating insight which are tween Guines and Ardres where Henry VIII  of England met 
rare enough. Fielding is the master from whom Dickens and Francis I of France in June I 520. Before the castle of GuEnes 
Thackeray and the great school of the English Victorian novelists a temporary palace, covering an area of nearly 1 2 , 0 0 0  sq.yd.. had 
descend. been erected for Henry. I t  was decorated sumptuously and fur- 

Among the many editions of Fielding's works may be mentioned nished with a profusion of golden ornaments. For less distin- 
those edited by A. Murphy ( I  7 6 2 ) ,  G. Saintsbury ( 1 8 9 3 ) ,  E. Gosse guished visitors 2:800 tents were erected. The size of Henry's 
( 1 8 9 9 ) ;  the Harvard University edition ( 1 9 0 3 ) ;  etc. For Field- follo~ving may be gathered from the fact that in one month 2 , 2 0 0  

ing's lifework see A. Dobson! Fielding ( 1 9 0 7 ) ;  G. M. Godden, sheep were consumed. The two monarchs met a t  the Val DorC, a 
H e n r y  Fielding ( 1 9 1 0 ) ;  W .  L. Cross, T h e  History o f  Henry  Field- spot midway between the two camps. on June 7.  The subsequent 
ing (Yale, 1 9 1 8 ) ;  F.  T.  Blanchard, T h e  lVovels o f  Fielding (Yale, tournaments, banquets and entertainments lasted until the 24th. 
1926) .  The meeting made a great impression on contemporaries, but its 

FIELDING, SIR JOHN ( I  722-1780), English police magis- political results were very small. Henry shortly after enjoyed 
trate (justice of the peace) in London, younger stepbrother of an equally friendly meeting with Francis' rival, the emperor 
Henry Fielding, and his worthy successor in the arduous task of Charles V. 
suppressing professional crime and of establishing reformed The ordonnance for the is printed by  ,. S, B~~~~~ in the 
methods in London's administration of criminal justice. He was Calendar of State Papers, Henry VIIZ, vol. iii (1867). See also J .  S .  
appointed a justice of the peace, a t  first as his brother's assistant, Brewer, Reign of Henry V I I I  (1884) ; A. F. Pollard, Henry V I I I ,  new 
about 1750;  and though already blinded (probably by an acci- e d  (1905). 

dent, at the age of 1 9 )  he became locally famous as "the Blind FIELDS, JAMES THOMAS ( 1 8 1 7 - 1 8 8 1 ) .  U.S. publisher 
Beak," and was reputed to be able to recognize by their voices and author, was born in Portsmouth, X.H.. Dec. 3 1 ,  181 7 ,  the 
some 3,000 thieves. He was a pioneer in the treatment of juvenile son of a shipmaster ?vho died when Fields Tvas a child. At the 
offenders and in numerous details of police administration. He age of 14 he went to Boston as clerk in a bookseller's shop. While 
was knighted in 1761 for his services, and his name stands in working there he began to write for the local newspapers. I n  
the honour roll in the history of the modern police system. His 1829 he became junior partner in the bookselling firm of Ticknor, 
only authentic published writings are Plan for Preventing Rob- Reed and Fields. which became Ticknor and Fields in 1854 and 
bevies wit hi?^ 20 l W i l e ~  of London ( ~ i j j ) ,  '472 Account o f  the  Fields, Osgood and Co. in 1868. He jyas the publisher of the 
Origin and E f f e c t s  oJ u Police, etc. ( 1 7  5 8 )  and Extracts  fro?n Such foremost contemporary U.S. writers, with most of whom he \\-as 
o j  the Penal L a x ~ s  as Relate t o  the  Peace and Good Order o f  t h e  on terms of close personal friendship; LVhittier. for instance, de- 
Uctropol i s  ( I  7 6 8 ) .  picted him in T h e  T e n t  o n  the  Beach.  He was also the U.S. pub- 

There is an impressive portrait of Fielding in judicial robes by lisher of some of the best-knox~n British writers of his time. 
N. Hone, showing the massive head, lion locks and close-lidded In  1862-70; as the successor of James Russell Lowell; he edited 
eye sockets. the A tiantic ~Ir(onth1y. His writings include : P o e m s  ( I  8 4 9 )  ; 

B r u ~ r u c ; ~ n r a ~ . - R .  Leslie-blelville, Life and Work  of Sir John Field- E'estcrdl~ys W i t h  Antlzors ( 1 8  7 2 )  and Hawthorne  ( 1 8  7 6 ) .  H e  
i n g  (1934) ; F. W. Grinnell, "Legal Careers and Influence of Henry died in Boston on April 24, 1881 .  His second wife. Annie Xdams 
and Sir John Fielding," .,lntrricuit Bar ilssociation JouvnaL, vol. xxvi, ~ i ~ l d ~ ,  whom he married in I 8  j4,  the author, among other 
no. 7 2  j (1940) ; Leslie Stephen. "Sir John Fielding." in Dictionary of 
A%7alional Biography; Gilbert Armitage, T h e  History o f  tl$e BOW street ~ v ~ r k ~ ,  of I:nder the Olive ( 1 8 8 0 ) ~  a book of verses. 
Rutltzevs, 1729-1829, chap. iii ( ~ i ) , j z )  ; Percy Fitzgerald, Chronicles of FIELDS, number systems whose elements behave like the 
Bow Street Police Ofice,  chap. ii (with portrait) (1888). numbers of elementary algebra. The usual textbook for college 

(J. H . W s . )  algebra contains a list of .what are called the properties of real 
FIELDING, WILLIAM STEVENS (1848-1929) ,  Cana- numbers. These are really the postulates defining a gelzeral field. 

dian journalist and statesman, was born in Halifax, Sova Scotia, Thus a field F is any set consisting of a t  least two elements a, b,  
on Nov. 24. 1848. From 1364 to 1884 he w-as on the staff of the . . . such that the sum a+b and product a b  of any two elements 
llforning Chronicle, the chief Liberal paper of the province, and of F is in F and the follo~ving seven h ~ v s  hold: 
worked at  all departments of newspaper life. In 1882 he entered I .  Commutative law for addition. If u and b are in F then 
the local legislature as Liberal member for Halifax; and from a+b= b+a; that is, a sum is independent of the order of its 
1884 to 1896 was premier and provincial secretary of the province, summands. 
but in the latter year became finance minister in the dominion 11. Associative law for addition. If a, b and c are in F then 
ad111inistr;ition of Sir LVilfrid Laurier and was elected to the house a+ ( b + c )  = ( a +  b) + c ;  that is, a sum is independent of the 
of commons for Shelburne and Queen's county. He opposed grouping of its summands. 
confederation in 1864-67, and as late as 1866 vion a provincial 111. Subtraction law. If a and b are in F there are elements 
election on the promise to advocate the repeal of the British x and y in F such that a+x= b,  y+a= b .  
North America act. His .administration as finance minister of IV. Distributive law. If a,  b ,  c are in F then ~ ( b + c j  =ab+ac 
Canada was important, since in 189 j he introduced a new tariff, and ( b + c ) a =  bu+ca. 
granting to the manufactures of Great Britain a preference, sub- V. Commutative law for multiplication. If a and b are in F 
sequently increased; and later he imposed a special surtax on then ab= btr; that is, a product is independent of the order of its 
German imports owing to unfriendly tariff legislation by that factors. 
country. In  1902 he represented Canada at  the colonial confer- VI. Associative law for multiplication. If a,  b and c are in F 
ence in London. He \\-as a plenipotentiary for the negotiations then a ( b c )  = ( a b ) c ;  that is, a product is independent of the 
of the Franco-Canada commercial treaties in Paris (1907 ,  1909 grouping of its kctors. 
and 1 9 2 2 )  ; served on several royal commissions; and negotiated VII. Division law. If a and b are in F and a is not zero there 
various other comnlercial agreements. He was one of the Cana- are elements x and y in F such that ax= b and ya= b. 
dian delegates to the assembly of the League of Xations in 1922. The set of postulates as we have given them are formulated 
From 191 7 - 2  j he \\-as R1.P. for Shelburne and Queen's county, so as to be indepc l~dent .  They can then be used in other topics. 
and from 1921-2 j held office as minister of finance. I n  1923 ( S e e  ALGEBRAS (LINEAR].) If I and I1 hold, the numbers x and Y 
he was made privy councilor. of I11 are equal and unique and we write x = b - a and call x the 

He died at  Ottawa on June 23: 1929. difference of b and a. The number o = a - a  is the unique zero 
FIELD IONIZATION: see FIELD EMISSION. element of F and the concept occurs in 1-11. 
FIELD MOUSE, the designation of such mouselike rodents If V and \'I hold, the numbers x and y of VII are unique 

as are not house mice, more strictly, d p o d e m u s ,  the long-tailed and we write x= bar1 (read b,  a inversej and call x the quotient 
field mouse of Europe and Asia. See  l l o u s ~ .  of b by a. In particular I =aarl is the unique u n i t y  e l e m e n t  of a 

FIELD OF CLOTH OF GOLD, often erroneously called field. 



FIENNES 
The most elementary types of fields are fields whose elements 

are ordinary complex numbers. Indeed, a set F of complex num- 
bers is a field if the sum, product, difference and quotient with 
nonzero denominator of any two members of F is in F. 

A subset H of a field F is called a subfield of F providing H 
is a field relative to the addition and multiplication operations 
of F. Thus we have defined subfields of the field of all complex 
numbers above. Every field of complex numbers contains the 
field of all rational numbers as a subfield. 

Fields which contain a subfield mathematically equivalent to 
the field of all rational numbers are called nonmodular fields. In  
the contrary case the field is called modular and there exists an 
integer p which is always a prime number such that the sum 
I+ I+  . . . + I  with p terms is equal to zero. where I is the 
unity element defined above. The unity element I then generates 
a field of p elements o, I ,  2, . . ., p-I which can be thought of 
as a field of remainder classes of all integers on division by p. 
If p =  2, the classes are the class of all odd integers and the class 
of all even integers. The integer p is called the characteristic of 
the modular field. 

Extens ions  of Fields.-A field K is called an extension of a 
field F if F is a subfield of K. If x is in K the set of all rational 
functions of x with coefficients in F forms a subfield of K usually 
designated by F(x) (read F of x).  This field is called a simple 
transcendental or a simple algebraic extension of F according 
as x is not or is a root of an equation. f (x )  =x"+cl xN-'+ . . . 
+c,=o, with coefficients cl,  . . ., cn in F. In  the latter case we 
can always select a polynomial f (x )  of least possible degree; this 
polynomial will always have the property that it is not the prod- 
uct of two factors with coefficients in F ;  every element of F(x) 
will be a polynomial a,+alx+ . . . +aWlxWl with coefficients 
ao, . . ., a,_l in F.  

We may also consider fields Y = F ( y l ,  . . ., y,) consisting of all 
rational functions with coefficients in F of t quantities yl, . . .. yt 
in an extension field K of F.  Then if all of the simple extensions 
F(y,) ,  F(y,), . . ., F(y,)  are algebraic, every element y in Y 
will generate a simple algebraic extension of F. There will then 
be an integer n and n quantities ui, . . ., un in Y such that every 
quantity of x is uniquely expressible in the form a m +  . . . +anun 
for a,, . . ., a, ill F. We call such a field Y an algebraic extension 
of degree n over F. 

Ii every element y of an algebraic extension Y of finite degree 
n over F is a root of some corresponding equation which has 
coefficients in F and no multiple roots, the field Y is said to be 
separable. Then it can be shown that there exists a quantity x 
in Y such that Y is the simple algebraic extension FCx). Every 
algebraic extension of finite degree n over a nonmodular field F 
is separable. 

A separable field Y over F is said to  be normal if every ele- 
ment of Y is the root of an equation with its coefficients in F and 
its roots in Y. Then Y =F(x)  where x=Pl (x)  is a root of 
f (x )  = o  whose other roots are polynomials P ~ ( x ) ,  P ~ ( x ) ,  . . ., 
P,(x). I t  can be shown that P.I [P! (x)] =Pk(x) for some integer 
k .  Every separable field is contained in a normal field. The 
theory of normal fields is usually called the Galois Theory. 

I t  may happen that the roots o f f  (x) = o  are the iteratives P(x), 
P2(x)  = P[P(x)] ,  . . ., Pn(x) = P[P+t-'(x)] = PO(x) = x of a single 
polynomial P(x) .  Then F(x)  is called a cyclic field over F. 
Cyclic andnormal fields are of great importance in linear algebras 
and other branches of algebra. 

An algebraic number field is an algebraic extension of finite 
degree over the field of all rational numbers. A Galois or finite 
field is a field consisting of a finite number of elements. I t  is a 
modular field of characteristic p and can be shown to be a 
normal field over its subfield of p elements. 

BIBLIOGRAPHY.-See A. A. Albert, Modern Higher Algebra (1937) 
for the theory of fields. See also G. Birkhoff and S. MacLane, A Sur- 
vey of Modern Algebra (1941) ; C. C. MacDuffee, An Introduction to 
Abstract Algebra (1940); E. Artin, Galois Theory (1942). For the 
theory of algebraic numbers see H. Weyl, Algebraic Theory of Arum- 
beys (1940). (A. A. AT.) 

FIENNES, NATHANIEL (c. I 608-1669), English poli- 
tician, second son of William, first Viscount Saye and Sele, was 

educated at  Winchester and a t  New College, Oxford, where as 
founder's kin he was admitted a perpetual fellow in 1624. After 
some time spent on the continent, where he came into touch with 
Calvinist leaders he returned to Scotland in 1639, and established 
communications with the Ccvenanters and the Opposition in 
England, and as member for Banbury in both the Short and Long 
Parliaments he took a leading part in the attacks upon the Church 
of England. He was one of the commissioners appointed to attend 
the king to Scotland in Aug. 1641 ; qnd was nominated one of the 
committee of safety in July 1642. I n  the Civil War he commanded 
a troop of horses in Essex's army, was present a t  the relief of 
Coventry in August, a t  Worcester and a t  Edgehill. I n  Feb. 1643 
Fiennes was sent down to Bristol, arrested Colonel Essex the 
governor, executed the two leaders of a plot to deliver up the 
city, and received a commission himself as governor on May I, 

1643. On the arrival of Prince Rupert (July 22) Fiennes capitu- 
lated. He was tried a t  St. Albans by the council of war in 
December, was pronounced guilty of having surrendered the place 
improperly. and sentenced to death. H e  was, however, pardoned, 
and subsequently exonerated. H e  held various appointments under 
the Commonwealth. H e  took no part in the Restoration, and died 
at  Newton Tony in Wiltshire on Dec. 16, 1669. Fiennes married 
( I ) ,  Elizabeth, daughter of Sir John Eliot, by whom he had 
one son, afterward 3rd Viscount Saye and Sele; and ( 2 ) ,  Frances, 
daughter of Richard Whitehead of Tuderley, Hants, by whom 
he had three daughters. Fiennes was the author of a large number 
of pamphlets. some of which have been reprinted in the series of 
Thomason and Somers tracts. 

FIERI FACIAS: see PRACTICE AND PROCEDURE. 
FLESCHI, GIUSEPPE MARC0 (1790--18361, Corsican 

adventurer. was born a t  Murato, Corsica on Dec. 13, 1790. He 
served under Murat, then returned to Corsica, where he was con- 
demned to ten years' imprisonment and perpetual surveillance by 
the police for theft and forgery. He eluded the police, obtained 
a small post in Paris, and took lodgings on the boulevard du 
Temple. There, with two members of the SociCtC des Droits de 
I'Homme, Morey and PCpin by name, contrived an "infernal ma- 
chine." On July 28, 1835, as Louis Philippe was passing along the 
boulevard to the Bastille, accompanied by his three sons and a 
numerous staff, the machine exploded. Marshal Mortier was 
killed, with 17 other persons, and many were wounded; but the 
king and the princes escaped. Fieschi himself was severely 
wounded. He was condemned to death, and was guillotined on 
Feb. 19, 1836. Morey and PCpin were also executed, another 
accomplice was sentenced to 20 years' imprisonment and one was 
acquitted. 

See Procds de Fieschi ( z  vols., 1836) ; also P. Thureau-Dangin, Hist. 
de la monarchie de Juillet (vol. iv, ch. xii, 1884). 

FIESCO (DE' FIESCHI), GIOVANNI LUIGI (c. Ij23- 
1547), count of Lavagna was descended from one of the greatest 
families of Liguria, first mentioned in the 10th century. He 
married Eleonora Cibb, marchioness of Massa, in 1540, a woman 
of great beauty and family influence. The Fiesco belonged to the 
French or popular party, while the Doria were aristocrats and 
Imperialists. When Fiesco determined to conspire against Doria 
he found friends in many quarters. Pope Paul I11 was the first 
to encourage him, while both Pierluigi Farnese, duke of Parma, 
and Francis I of France encouraged him. Among his associates 
in Genoa were his brothers Girolamo and Ottobuono, Verrina and 
R. Sacco. A number of armed men from the Fiesco fiefs were 
secretly brought to Genoa, and it  was agreed that on Jan. 2 ,  1547, 
during the interregnum before the election of the new doge, the 
galleys in the port should be seized and the city gates held. The 
first part of the program was easily carried out, and Giannettino 
Doria, aroused by the tumult, rushed down to the port and was 
killed, but Andrea escaped from the city in time. Giovanni Luigi, 
while crossing a plank from the quay to one of the galleys, fell 
into the water and was drowned. The news spread consternation 
among the Fiesco faction, and Girolamo Fiesco found few ad- 
herents. They came to terms with the senate and were granted 
a general amnesty. Doria returned to Genoa on the 4th thirsting 
for revenge, and in spite of the amnesty he confiscated the Fiesco 



FIESOLE-FIFE 
estates. Girolamo Fiesco and Verrina were captured, tried, tor- Firth of Tay, east by the North sea, south by the Firth of Forth 
tured and executed. Ottobuono Fiesco, who had escaped, was and west by the shires of Perth, Kinross and Clackmannan. The 
captured eight years afterward and put to death by Doria's orders. Isles of May, Inchkeith, Inchcolm, and the islet of Oxcar belong 

There are many accounts of the conspiracy, of which ~erhaps the to the shire. The land area is 504.5 sq.mi.; its population was 
best is in E. Petit's Andr t  Doria, ch. xi and .xii (1887). See also E. 306,778 in 19j1. Its coast line measures 108 mi. 
~ a l l e ~ a r i ,  La Congiura del Fiesco (1892) and .4. Gavazzo, flzlo-~i The Lomond hills to the south and southlTest of Falkland reach 
docunzenti sulla congiura del conte Fiesco (1886) ; E .  Rernabb-Brea, 
in his slllla congiura di Giovanni Luigi Fieschi (186j) publishes many a height of 1,712 f t . ;  their summits show intrusive sheets of 
important documents, while L, ~ ~ ~ ~ l l ~ ~ i ' ~  CongizLra del ~ i ~ ~ ~ ~ ,  edited dolerite and basalt penetrating the Lower Carboniferous rocks, as 
by A. Olivieri (18j8) and A. Mascardi's Congiura del conte Giovanni does that of Benarty, on the confines of Kinross. Volcanic struc- 
Lftigi de' Fieschi (1629) may be commended among the earlier works. tures of various ages occur widely; in the north they are of Old 
The Fiesco conspiracy has been the subject of many poems and dramas, ~~d sandstone age and form the higher ground bordering the of which the most famous is Fiesco by Johann Schiller. See also under 
DORIA, ANDREA ; FARSESE. Firth of Tay, the Howe (or Hollow) of Fife; south of this tract, 

FIESOLE, GIOVANMI DA: see ANGELICO, FRA. and watered in part by the river Eden, is a lowland underlain by 
FIESOLE, m O  DA (1430-1484), Italian sculptor, was soft Upper Old Red Sandstones; the quarries in these rocks in 

born at  Poppi in the Casentino. Trained in Florence, supposedly Dura Den are famous for their fossil fishes. The Carboniferous 
in the'studio of Desiderio da Settignano, he worked in this town formations occupy the rest of the county southward. Many necks 
and in Rome, where he was active in 1454, 1463 and from about of volcanoes of the Permian period are traced in east Fife, as at 
1473 to 1480. He died in Florence in 1484. In  Florence Mino Largo Law, and in the example of columnar basalt a t  Kincraig 
executed the monuments of Giovanni Salutati, bishop of Fiesole point on the coast. Of the rivers the Eden is the longest; formed 
(d. 1466), in Fiesole cathedral, and of Bernard0 Giugni (d. 1 ~ 6 6 )  on the borders of Kinross-shire by the confluence of Beatie burn 
and Count Hugo of Andersburg in the Badia. The latter was be- and Carmore bum, it pursues a wandering course for 30 mi. north- 
gun in 1471 and completed after Mino's return from Rome in eastward, partly through the Howe of Fife, to the North sea. There 
1482. In 1473 he carved two reliefs for the pulpit by Antonio is good trout fishing in its upper waters, but weirs prevent salmon 
Rossellino in Prato cathedral, and in 1481 a tabernacle for S. from ascending it. The Leven and its tributary the Ore, and the 
Ambrogio, Florence. Mino's work in Rome has been confused Motray water, are the other streams. The only large valley is the 
with that of the sculptor Mino del Reame. In Rome he worked fertile Stratheden. 
in association with Giovanni Dalmata on the tomb of Pope Paul I1 The term Fife was once applied to the peninsula lying between 
for St. Peter's (Grotte Vaticane), and executed, among many the estuaries of the Tay and Forth and separated from the rest of 
other works, the monuments of Niccolo Forteguerri (Sta. Cecilia the mainland by the Ochil hills. Its inhabitants were Picts of 
in Trastevere), Pietro Riario (SS. Apostoli), Cristoforo della the northern branch, and their country was long known as Pictavia. 
Rovere (Sta. Maria del Popolo) and Francesco Tornabuoni (Sta. Doubtless it was because of the long continuance of an independent 
Maria sopra Minerva). Much of Mino's work in Rome was king that Fife itself came to be called distinctively the Kingdom. 
undertaken in conjunction with Andrea Bregno and others. The Romans, probably only temporarily, occupied a few points, and 

Mino enjoyed popularity as a portrait sculptor. His earliest left  no impression on the civilization of the natives. Christian 
pbrtrait bust, that of Niccolo Strozzi (Kaiser Friedrich museum, missionaries+speciaIly St. Serf, St. Kenneth, St. Rule, St. Adrian, 
Berlin), was carved in Rome in 1454. Other notable portrait St. Monan and St. Fillan-have left memorials in the numerous 
busts by Mino are those of Astorgio Manfredi (National Gallery coastal caves between Dysart and St. Andrews, and in crosses and 
of Art, Washington), R. della Luna (Museo Nazionale, Florence) sculptured stones, some doubtless of pre-Christian origin, a t  vari- 
and D. N e r d  (1464; Louvre. Paris). These well-characterized ous places. The word Fife, according to W. F.  Skene, seems to be 
busts are among the earliest Renaissance portrait sculptures. identical with the Jutland Fibh (pronounced Fife)  meaning "for- 

Though much admired in the 19th century, Mino's sculptures est" and was probably first used by the Frisians to describe the 
came to occupy a place below those of Desiderio da Settignano country behind the coasts of the Forth and Tay, where Frisian 
and Antonio ~ossel l ino.  In his larger works the treatment of tribes are supposed to have settled at  the close of the 4th century. 
form is frigid and mannered, and he appears, perhaps as a result The next immigration was Danish, which left lasting traces in 
of long absence from Florence, to have lacked the ready invention many place names (such as the frequent use of laze, for  hill). 
and technical proficiency of his great contemporaries. 1426 the first shire of Kinross was formed, consisting of Kinross 

See W .  R. Valentiner, "Mino da Fiesole," in Studies of Italian Renais- and orwell, and was enlarged to its present dimensions by the 
sance Sculpture (19 50). (J.  W. P.-H.) transference from Fife of the parishes of Portmoak, Cleish and 

FIESOLE (anc. Fneszrlae), a town and Episcopal see of Tulliebole. Although the county has lain outside the main stream 
Toscana, Italy, province of Firenze; it is 3 mi. N.E. of the of Scottish history, Dunfermline, Falkland and St. Andrews were 
city of Florence by electric tramway. Pop. (1951) 4,194. I t  often the scene of pageantry and romantic episodes during the 
is on a hill with two summits 970 f t .  above sea level. and com- reigns of the earlier Stuarts. Of the 66 royal burghs in Scotland 
mands a fine view. The cathedral of S. Romolo is an early and 14 are in the shire. Notwithstanding the marked preference of the 
simple Tuscan Romanesque basilica, begun 1028 and restored 1 2  56. Stuarts, the Kingdom played the leading part in the dramas of the 
The ~ i c t u r e s ~ u e  battlemented campanile belongs to 1213. The Refomation and the Covenant, and by the 18th century the peo- 
~ ~ t h - c e n t u r y  Palazzo Pretoria contains a small museum of an- ple had ceased to regard the old royal line with any but sentimental 
tiquities. The inhabitants of Fiesole are largely engaged in straw- interest, and the Jacobite risings of 1715 and 1745 evoked only 
plaiting. lukewarm support. 

Below Fiesole, between it and Florence, lies San Domenico Many notable buildings are to be found in St. Andrews (9 .v. )  ; 
di Fiesole (485 ft.). I n  the Dominican monastery the painter, these include the cathedral, St. Rule's tower and church, the castle 
Fra Giovanni Angelico da Fiesole (1387-1455)~ lived until he and the United college, principal centre of university life. Dun- 
\vent to S. Marco at  Florence. Here, too, is the Badia di Fiesole, fermline abbey is distinguished as being the burial place of seven 
re-erected about 1456-1466 by a follower of Brunelleschi. I t  is kings of Scotland, the last being Robert the Bruce. Culross con- 
an irregular pile of buildings, in fine and simple early Renais- tains many fine examples of Scottish domestic architecture dating 
sance style; a small part of the original f a ~ a d e  of 1028 in black from the town's prosperity during the 17th and 18th centuries, and 
and white marble is preserved. The slopes of Fiesole are covered Falkland palace, dating from the early 16th century, was one of the 
with beautiful villas, the Villa Medici and the Villa Palmieri are favourite retreats of the royal family of Scotland. 
among the finest. To the southeast lies Monte Ceceri (1.358 f t . ) ,  About 10% of the total area of 249,738 ac. devoted to farming 
wit11 quarries of gray pietva sereqza, largely used in Florence for is rough grazing, including hill pastures. Farming gave employment 
building. T O  the east of this lies the 14th-century castle of Vin- to 4,895 workers in 1951. The principal crops grown, in order of 
cigliata restored and fitted up in the mediaeval style. importance judged by acreage figures, are oats, hay, potatoes, bar- 

FIFE, an eastern county of Scotland, bounded north by the ley, turnips, wheat and sugar beets. Cattle numbers are fairly 



228 FIFE-FIFTH COLUMN 
divided between cattle kept for beef production and cattle kept the concert flute and piccolo. The words f i f e  and the Fr. fifre 
for milk production. Sheep breeding and feeding are important were undoubtedly derived from the Ger. P f e i f f .  The O.E. spelling 
branches of farming. East Fife, which is favoured by its soil and was phife ,  phiphe or ffyffe. The fife was in use in England in 
a low rainfall (about 30 in.), is mostly devoted to arable farming the middle of the 16th century. At the battle of St. Quentin 
with cattleand sheep feeding. West Fife, less favoured by climate ( I  j j j )  the list of the English army employed states that one 
and soil but having a large industrial population, is mostly con- trumpet was allowed to each cavalry troop of IOO men, and a 
cerned with milk production. The whole of the coastal belt from drum and fife to each IOO of foot. A d r u m m e  and phife  were also 
Kincardine on Forth to Newburgh on Tay and in the valleys formed employed at  one shilling per diem for the "Trayne of Artillery." 
by the rivers Motray, Eden, Leven and Ore is very fertile and This was the nucleus of the modem military band. 
produces early crops. Elsewhere the soil is naturally poor but FIFTH COLUMN, a term of modern origin denoting the 
has been much improved by liming and other treatment. The existence within a potential or actual enemy state of a group of 
poorest soils are mostly under afforestation. hidden and unsuspected activists who promote the cause of the 

Fife Possesses large reserves of coal and is an area of expand- enemy and undermine national solidarity by whatever means at  
ing production. The coal fields comprise roughly three areas: the their disposal, I t  is the near-synonymous equivalent of dis- 
western field of Saline, O a k l e ~ ,  Blairhall and Valleyfield; the loyalty, subversion and treason. The term generally is credited 
central basin, centred on Cowdenbeath, stretching from Dunferm- to Gen, Queipo de Llano, a participant in the Spanish civil ivar 
line on the west to Cardenden and Kinglassie on the east; and (1936-39) on the rebel side. ivhen four rebel army columns 
the eastern field of Dysart-Markinch-Leven with known extensions were moving on Madrid, the general referred to his militant sup- 
under the Firth of Forth. From these reserves are produced first- porters within the capital as his "fifth column,n intent on under- 
class house coals and a wide range of industrial fuels for general mining the resistance of the Loyalist government from within. 
purposes. Beds of limestone and sandstone lying near to coal seams The term thus connotes a modern parallel to the ruse of the 
are quarried, as also are exposures of basaltic whinstone of unusual Trojan horse. 
hardness and durability. Sext  to espionage and sabotage, the main technique of the fifth 

The manufacture of linen ranks with agriculture as the county's column is infiltration of sympathizers into the entire fabric of the 
-oldest industry and continues to flourish in Dunfermline and Kirk- nation under attack, and particularly into positions of policy 
caldy as well as a t  Falkland, Cupar, Leven and Strathmiglo. The decision and national defense. Fifth-column activities find a 
weaving of pure silk and artificial fibres has also been introduced. conspicuous field of operation in psychological and actual \Tar- 
Kirkcaldy. Newburgh and Falkland are famous for the manufac- fare between the rival ideological camps of totalitarianism and 
ture of linoleum, and paper is made at  Guardbridge, Inverkeithing, democratic constitutionalism. The techniques of infiltration and 
Markinch and Leslie. There are engineering works and. iron subversion, in preparation for subsequent military attack, were 
foundries at Kirkcaldy, Dunfermline and Leven; shlpbulldlng 1s utilized with striking success by Adolf Hitler against neighbouring 
carried on at  Burntisland, boatbuilding at Anstruther and St. democratic nations, partly in literal imitation of the Trojan horse 
Monance, and shipbreaking at  Inverkeithing. The distillery at  (hiding troops in the holds of vessels peacefully anchoring in the 
Cameron Bridge produces whisky which is blended at  Markinch. harbours of the land to be victimized), partly by availing himself 
The white fishing industry is centred on Pittenweem and salmon of the support of local sympathizers, for \&om vidkun Quisling 
fishing occurs in the river Tay. Other industries include furni- (*.v.), minister of defense of Nor-ray, has provided a generic 
ture and carpetmaking, and the manufacture of bobbins, plastics, name. 
scales, oilskins, blankets and golf clubs. The technique of the fifth column in all its disguises is also 

From the Forth bridge the main railway line follows the coast assumed to be standard practice of international communism. In  
as far  as Dysart and then turns northward to Ladybank, where it most cases, however, Communist practice differed from that of 
diverges to the northeast for Cupar and the Tay bridge. From the Nazis, an openly operating Communist party taking the place 
Thornton junction a branch runs to Dunfermline and there begins of the clandestine fifth column. Occupancy by Communists of 
also the coast line for Leven, Crail and St. Andrews which touches the ministries of the interior and of defense, in control of the police 
the main line again at Leuchars junction. and the armed forces, respectively, together with the establish- 

The population at  the 1951 census was 306,778, and both Gaelic ment of communist militia or action squads; proved the most 
and English were spoken by 623 persons. The chief towns are the effective methods of the fifth column, as illustrated by the fall of 
large burghs of Kirkcaldy (pop., 19 51, 49,0 50) and Dunfernline Czechoslovakia in 1948. 
(44,719) I and of the 23 small burghs the largest are Buckhaven and The defense of democratic states against totalitarian infiltra- 
Methil ( 2 0 , ~  52), Burntisland (5,668), Gmdenbeath (13,151), tion was handicapped by observance of the principle of freedom 
Cupar (5,530), Leven (8,868), Lochgelly (9,103) and St. Andrews of political expression accorded to all; further, such states were 
(9,457). The county council meets in Cupar and there are seven accustomed to repress only overt criminal acts. However, real- 
county districts. For parliamentary purposes Fife is divided into izing their danger, many European democracies passed legislation 
the county constituencies of East Fife and West Fife, and the before World War I1 for the defense of the constitutional state, 
burgh constituencies of Dunfermline Burghs (Dunfermline, COW- aiming primarily a t  preventing subversion from within and dis- 
denbeath, Inverkeithing and Lochgelly) and Kirkcaldy Burghs loyalty of public officials and armed forces. The ideological "cold 
(Kirkcaldy, Buckhaven and Methil, Burntisland and Kinghorn). war" after the war resulted in the adoption of similar measures 

B I B L I O G R A P H Y . - A ~ ~ X ~ ~ ~ ~ ~  Smith, T h e  Third Statistical Account o f  by most western states against Communist infiltration, In  par- 
Scotland: County  o f  Fife (Edinburgh, 1 9 5 2 )  ; A. H. Millar, Fife: ticular, in the united states a vast body of legislation was enacted, 
Pictorial and Historical; I ts  People, Burghs, Castles and Mansions, 
z vol. (Cupar-Fife, 1 8 ~ 5 ) ;  J. M. Leighton, History o f  the County of  and supplementary activity undertaken, including the loyalty re- 
Fife From the Earliest Period to  the Present T ime  . . . , 3 vol. (Glasgow, view of the entire public service of the federal government and 
1 8 ~ 0 )  ; Aeneas J.  G. Mackay, A History o f  Fife and Kinross W i n -  the states. In this context the term fifth column as such found 
burgh, 1896) ; Sir R. Sibbald, T h e  History, Ancient and Modern, o f  access to a legal document, the Internal Security (McCarran) act the Sheriffdoms of Fife and Kinross . . . (Edinburgh, 1710) ; W. Wood, 
T h e  East Neuk of Fife: I t s  Histories and Antiquities . . . , 2nd ed. of 1950 (64 Stat. 9871, section 2. Whether the danger of fifth- 
(Edinburgh, 1887) ; Theo Lang (or Langbehn) (ed.), T h e  Kingdom of column penetration was such as to warrant the infringement of 
Fife pnd Kinross-shire . . . (London, 1951) ; James Wilkie, The.History traditional civil liberties that resulted from the precautionary 
of ~ z j e  From the Earlzest Times to  the Nineteenth Century (Edinburgh, policy Iyas a matter of dispute. See also ESPIONAGE; SABOTAGE. 
1 9 2 4 ) ~  Bygone Fife North of the Lomonds (Edinburgh, London, 19381, 
Bygone Fi fe  From Culross to  S t .  Andyews , . . (Edinburgh and London, B I B L I O G R A P H Y . - W ~ ~ ~ ~ ~ ~  J. Donovan, "Secret Movements, Espionage 
Ig31) ; T. G. Snoddy, Afoot  in Fi fe  (Edinburgh, 1950) ; W. Ballingall, and Treachery," in Thorston V. Kalijarvi et al., Modern World Politics, 

T h e  Shores o f  Fife (Edinburgh, 1872). 3rd ed. (1953) ; Evron M. Kirkpatrick (ed.), Target: the World 
( 1 9 j 6 ) ;  Milton R. Kutner, T h e  Front Is Everywhere (19j1) ; F .  0. FIFE, originally the small primitive cylindrical transverse flute, ~ i k ~ ~ h ~ ,  secret F~~~~~ (19 ; ~~~l ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ,  ~ ~ , ~ ~ i ~ l ~ ~ i ~ ~  control 

now the small Bb military flute, usually conoidal in bore, used in of Political Extremism in European I)emocracies," Columbia Law Re-  
a drum and fife band. The pitch of the fife lies between that of view, 38:591 if., 7 2 5  ff. (1938) ; Stefan T. Possony, A Century o f  Con- 



FIFTH MONARCHY MEN--FIG 
flict: Conzmunist Techniques o f  World Revolz~tion (1953). (K. L.) 

FIFTH MONARCHY MEN were an extreme Puritan sect 
which came into prominence in England during the Cornmon~vealth 
and Protectorate. They were so called from their belief that the 
time of the fifth monarchy u a s  at  hand, that is. of the monarchy 
which should succeed the Assyrian, Persian, Greek and Roman and 
during mhich Christ should reign on earth with His saints for 
1 , 0 0 0  years. After the fall of the Commonnealth they at  first 
supported Oliver Crom~vell; and the Nominated or Barebone's 
Parliament of 1 6 5 3 ,  chosen from nominees of the Independent 
Churches, raised their hopes of bringing in speedily the rule of 
the saints. The establishment of the Protectorate, however, 
dashed these hopes and turned the sect against Cromwell. The 
violence of their agitation led to the arrest of their leaders-llaj. 
Gen. Thomas Harrison, Maj. Gen. Robert Overton, Christopher 
Feake. John Rogers and others-and an attempt at  an armed ris- 
ing, led by Thomas Venner in April 1 0 5 7 ,  was easily suppressed. 
Yenner attempted another. and equally abortive, rising in Jan. 
1661 .  He and a number of others were executed and the special 
doctrines of the sect died out. 

See S. R .  Gardiner. History of the Conznzonw~~alth and Protectorate, 
1649-1656 (London, 1903); Sir C. Firth, The  L a ~ t  Years oj the 
Protectorate (London, 1909). (R. B. WM.) 

FIG, the popular name given to various plants of the genus 
Ficus,  of the mulberry family (Moraceae), comprising more than 
1.800 species, the flowers being borne on the inner surface of a 
hollow receptacle or sy~onium which matures into a spherical or 
pear-shaped multiple fruit. The species vary greatly in habit- 
some being lorn trailing shrubs. others gigantic trees. among the 
most striking forms of the tropical forests to which they are chiefly 
indigenous. They have alternate or sometimes opposite leaves 
and abound in a milky, usually acrid. juice. This juice contains 
caoutchouc in considerable quantity. 

Ficzis carica, nhich yields the \$ell-known figs of commerce, is 
a bush or small tree-from a fem feet to 30 or 40 i t .  high-with 
broad, rough, deciduous leaves. deeply lobed or sometimes nearly 
entire. The fig is indigenous to an area extending from Asiatic 
Turkey to north India, but natural seedlings grow in most hledi- 
terranean countries. I t  was undoubtedly one of the earliest fruit 
trees cultivated by primitive man, and spread in remote ages over 
all the districts around the Aegean and Levant. The Greeks are 
said to have received it from Caria (hence the specific name); 
Attic figs became celebrated throughout the east, and special laws 
mere made to regulate their exportation. The fig was one of the 
principal articles of sustenance among the Greeks; the Spartans 
especially used it  a t  their public tables. Pliny enumerates many 
varieties, and alludes to those from Ebusus (the modern Iviza) 
as most esteemed by Roman epicures; he describes those of home 
growth as furnishing a large portion of the food of the slaves, 
particularly those employed in agriculture, by ~vhom great quan- 
tities were eaten in the fresh state at  the periods of fig harvest. 
I n  Latin myths the plant plays an important part. Held sacred to 
Bacchus. it \\as employed in religious ceremonies; and the fig tree 
that overshadowed the twin founders of Rome in the wolf's cave, 
as an emblem of the future prosperity of the race, testified to the 
high value set upon the fruit by the nations of antiquity. 

In the old world, figs are grown commercially in the following 
countries in order of usual importance: Italy, Turkey. Algeria, 
Greece, Portugal and Spain. I n  Spain the most important fig 
provinces are Milaga. nhere figs are grown in regular orchards as 
well as mixed plantings with other fruit trees; Huelva, the centre 
of the industry being a t  Lepe, where a fig variety of the same name 
is grown; LIurcia, reported to have the largest number of trees 
and the greatest production of any of the provinces; Huesca, where 
the Fraga fig grown near LCrida has a good market reputation; 
and Majorca. the largest of the Balearic Islands. Spanish figs are 
mostly of the common type, although the Turon fig grown in 
southern Granada is a variety of the Smyrna type. In  Algeria 
figs are gronn commercially in the mountainous coastal districts, 
principally in the vicinity of Tizi Ouzou and Bougie. The unirri- 
gated orchards are on rolling hills or steep mountain sides and 
consist mostly of Smyrna-type varieties with Kabylian names. 

The commercial production of figs in Italy is mostly south of 
Naples, the principal producing centres being Lecce in the south, 
Cosenza in the interior and Agropoli on the coast. Dottato is the 
principal commercial variety, but numerous other figs are widely 
planted for the production of fresh and dried fruit. The famous 
Smyrna figs of Turkey are produced mainly in the Meander valley, 
but the dried product is largely packed and marketed in Izmir. 
Sari Lop is the variety gromn for drying while Bardajic is con- 
sumed in the fresh state. Both are of the Smyrna type. The 
commercial production of figs in Portugal is mostly confined to 
the province of Algarve, and Faro is the principal centre of grow- 
ing and packing. In  Greece figs of the Smyrna type comprise the 
bulk of the dried figs entering into commerce. Messenia is the 
variety most widely gromn in the province of the same name, and 

A.  BRANCH OF COMMON FIG T R E E  ( F I C U S  C A R I C A )  B E A R I N G  R I P E  A N D  
IMMATURE F R U I T S .  B .  L O N G I T U D I N A L  SECTION T H R O U G H  F I G  S H O W I N G  
CARPELLATE FLOWERS.  C. O N E  CARPELLATE FLOWER.  E N L A R G E D .  D .  
LONGITUDINAL S E C T I O N  THROUGH T H E  CAPRI  FIG,  S H O W I N G  BOTH S T A M -  
INATE A N D  CARPELLATE FLOWERS.  E .  O N E  S T A M I N A T E  F L O W E R .  E N -  
LARGED 

Kalamata is the city where the fig-packing industry is centralized. 
Greek string figs are so called from the fact that the figs are 
flattened out, then strung on reeds about 1.5  lb. to each string 
before shipment to market. 

Commercial fig culture in the United States is largely confined 
to California and Texas, although fig trees are very common in 
yards throughout the south and with winter protection thrive as 
far north as New Tork city. The varieties grown in California 
in order of importance are Calimyrna. Adriatic, Mission, Kadota 
and U r o ~ ~ n  Turkey. California fig orchards are  practically all 
grown under irrigation. 

The Texas fig industry is centered in the vicinity of Houston 
and is devoted mainly to the production of fresh figs for canning 
and preserving, mostly in glass containers. Because of summer 
rains and high humidity, figs are not dried commercially. Almost 
all the commercial plantings are of the Brunswick fig known in 
Texas as the hlagnolia. The smaller Celeste is grown a few 
trees in a place from Texas to Florida and is used in Louisiana 
for preserving on a small commercial scale. 

The varieties of figs grown in various parts of the world run 
into the hundreds. Their nomenclature is very much confused, 
since the same fig is often grown in neighbouring provinces under 
entirely different names. When introduced into other countries a 
new name is commonly coined. Thus Lob Injir of Smyrna became 
Calimyrna in California, and Dottato of Italy became Kadota. 
The Italian San Piero is known in England as hTegro Largo, in 
France as Aubique Koire and in California as San Pedro Black, 
Brown Turkey or Black Spanish. There are four general horti- 
cultural types of the fig. The most primitive is the caprifig, com- 



FIG 
monly regarded as the wild type from ~vhich edible figs have 
evolved. Trees of the caprifig characteristically produce three 
series of fruit buds each growing season; the first gives rise to the 
profichi or spring crop, the second to the mammoni or summer 
crop and the third to the mamme or winter crop. Most caprifigs 
are inedible, but all three crops harbour the larvae; pupae or tem- 
porarily the adults of the fig wasp. 

The other three types of fig are Smyrna, White San Pedro and 
Common. Smyrna-type figs develop only when fertile seeds are 
present, and these seeds account for the generally excellent quality 
and nutty flavour of the fruit. Figs of the LVhite San Pedro type 
combine the characteristics of both the Smyrna and the Colnmon 
type on one tree. First-crop figs develop without flower pollina- 
tion d i l e  second-crop figs in axils of leaves require it. Common 
figs such as the Dottato. Fraga and Brown Turkey do not require 
pollination of flowers of either crop, the seeds in the mature fruit 
usually being hollow. The flowers of such figs were once regarded 
as incapable of fecundation and were therefore designated as mule 
flowers; but this is incorrect; it has been proved that all common 
figs can produce fertile seeds if the flowers are pollinated. 

Fig fruits are borne singly or in pairs above the scars of fallen 
leaves or in axils of leaves of the present season. The flo~vers are 
of two kinds, female and male. Long-styled female flowers are 
characteristic of the fruits produced on most garden and orchard 
fig trees. Short-styled female flowers are found only in fruits of 
the caprifig tree and are adapted to the egg-laying habits of the 
fig insect or Blastophaga. A'Iale flo~vers: which produce pollen, 
are found in caprifigs, usually near the apex. Young receptacles of 
Smyrna-type figs drop from the tree owing to lack of fecundation. 
which circumstance has led from ancient times to the practice of 
caprification or the placing of caprifigs containing mature Blas- 
toplzagas in the cultivated trees. The insects as they issue from the 
caprifigs become dusted with pollen; they enter the Smyrna-type 
figs and crawl over the long-styled flowers in a vain attempt to 
find a suitable place to deposit their eggs. The flowers thus be- 
come pollinated and the resulting fecundation causes the fruit 
to  set and eventually to mature. Hormone sprays will induce 
Smyrna-type figs to set and mature into seedless or even "seeded" 
edible fruit. 

I n  most districts figs partially dry on the tree and drop natu- 
rally to the ground from which they are picked up and placed on 
trays in the sun. Turning and manipulating during the drying 
process improves the texture and quality of the product. The 
packing of dried figs in boxes, mats, baskets, cartons, bricks, etc., 
gives employment to thousands of men, women and children dur- 
ing the fall and winter seasons. 

I n  Mediterranean countries, the fig is so videly used both fresh 
and dried that it is called "the poor man's food." Figs are known 
to possess in an unusual degree two important food qualities, a 
definite laxative effect and a high excess alkalinity of ash. The 
laxative effect is probably due to the bulk of seeds and fibre com- 
bined with some specific solvent present in the juice. The chief 
nutritive element in dried figs is sugar, the content of reducing 
sugar running as high as 647h. The vitamin content of figs de- 
pends somewhat upon the variety. For example: in California, 
fresh Mission figs contain about twice as much vitamin A pre- 
cursor as Kadotas and considerably more than Calimyrnas. Vita- 
min B appears to be unfavourably affected by sulfuring preceding 
sun drying. In  the fig districts of the old world both fresh and 
dried figs are commonly used for stock feed. Even the leaves are 
harvested when they are mature and stored or sold for fodder. 

Fig trees are so readily propagated from woody cuttings that no 
other method of propagation is considered in a commercial way. 
Cuttings of dormant wood taken in February and planted in nurs- 
ery rows should grow in one season to a height of 4 ft. and be 
ready to transplant a t  the end of the growing season. The trees 
thrive in a wide range of soil types and in most Mediterranean 
countries receive water only from the natural rainfall. Some 
varieties produce one crop only in summer or fall. Some bear 
two crops, the first maturing in June or July on wood of the pre- 

England and central France most varieties mature only the first 
crop. Pot culture of figs in greenhouses has long been practised 
in England and some other countries. 

Species of the genus Ficzrs are classified by botanists into groups 
depending upon the kind and distribution of flowers which on the 
inside of the receptacle are either male, pseudohermaphrodite. or 
female with long- or short-styled pistils. Classification may also 
be made on the fruiting habit or method of producing receptacles. 
Some fig trees produce fruit singly or doubly in the axils of leaves. 
Some bear single fruits, on the large branches or on the trunk; 
some bear clusters of fruit on woody knobs or leafless twigs while 
others have strings of figs on drooping branches. In  a few species 
the figs are borne belo~r ground on leafless runners, such figs being 
designated as geocarpic or earth figs. How these figs are polli- 
nated underground or whether they are uprooted by animals is 
not apparent. 

Some fig trees, for example: Ficus religiosn and F. benghalensis, 
commonly start life from seeds deposited by birds. squirrels, 
monkeys, or fruit-eating bats. high up on a palm or other native 
tree. The roots grow do~vnmard, attached to the trunk of the 
supporting plant, but are not parasitic. Such figs are known as 
epiphytes or more accurately as hemi-epiphytes, as they pass their 
early life on the trunks of trees but subsequently become con- 
nected with the ground by their own root system. The name 
"strangler" has become attached to fig trees which grow in this 
way, since their descending and encircling roots become at  length 
largely or entirely confluent! forming a pseudo trunk hollow a t  the 
centre through which the dead or dying host plant passes. These 
fig trunks are roots and not stems, a fact which should be taken 
into account in studying their anatomy. Roots of fig trees often 
enter cracks and crevices, thus causing serious injury to buildings 
and walls on which they are growing. In  a vivid description of 
an old ruin in Ceylon one writer states that a fig tree forms one 
of the most remarkable objects of the place, its roots streaming 
downward over the walls as if their wood had once been fluid, 
follo~ving every sinuosity of the building and terraces till they 
reach the earth. 

The Sycomore fig, F. syeomorus, is a tree of large size, with 
heart-shaped leaves. The deep shade cast by its spreading branches 
makes it a favourite tree in Egypt and Syria, where it is often 
planted along roads and near houses. The fruit is borne in clusters 
on specialized leafless shoots attached to the older branches. Syco- 
more figs become edible only if the apex is cut open to prevent the 
development of the insect which normally inhabits the fruit. The 
prophet Amos m-as thus a "fig dresser." 

The Sacred fig: peepul or bo ( F .  religiosa), a large tree with 
heart-shaped, long-pointed leaves on slender stalks, is much grown 
in southern Asia. The leaves, bark and fruit are used in native 
medicine, and a gum resembling caoutchouc is obtained from the 
juice; but in India it is chiefly planted with a religious object, 
being regarded as sacred by both Brahmans and Buddhists. ,4 
gigantic bo, growing near Anarajapoora, in Ceylon. is said to have 
been a branch of the tree under which Gautama Buddha became 
endued with his divine powers, and has always been held in the 
greatest veneration. Planted in 288 B.c.! it (or suckers from it) is 
probably the oldest historical tree in the world. 

Ficus elastica, the India rubber tree, the large, oblong-shaped 
glossy leaves and pink buds of which are familiar in U.S. green- 
houses, furnished most of the caoutchouc obtained from the East 
Indies, previous to the cultivation of Brazilian rubber trees in the 
orient. I t  grows to a large size, and is remarkable for the snakelike 
roots that extend in contorted masses around the base of the trunk. 
The small fruit is unfit for food. 

Ficus bengizalensis, the banyan, of India, has heart-shaped leaves 
commonly used as elephant fodder. The branches send out numer- 
ous aerial roots that grox down to the soil and form props or addi- 
tional trunks eventually developing the broadest crown of any 
plant. Some have as many as 300 trunks and a circumference of 
2 , 0 0 0  ft. The fruits, fresh or dried, are eaten in various parts of 
India especially in times of food scarcity. 

vious season's growth. the second ripening in iummer and fall in 
the axils of leaves of the same season. In cool climates such as 

In southern Florida, two native species occur, the Golden fig 
( F .  aurea) and the Short-leaved fig ( F .  brevifolia j ,  both stranglers. 



FIGEAC-FIGNER 
Many species are native to Mexico and Central America. The posed the plan and with the hope of discouraging her design intro- 
Common fig (F. carica) is sparingly naturalized in old fields and duced her to a season of polite-society in the capital of the prov- 
along roadsides from Virginia to Florida and Texas. Numerous ince. There she met Alexei Filipov, a magistrate, who shared her 
species are grown as greenhouse ornamentals and as standard trees views; they were married on Oct. 18, 1870. I n  the spring of 1872 
out of doors in Florida and California. KO species of Ficus is Vera Filipov, her husband, who resigned his post in order t o  ac- 
native to the Hawaiian Islands, but several have been introduced cornpany her, and younger sister Lydia, went abroad and matricu- 
and widely distributed for reforestation purposes. F. mucroplzylla, lated at  the Lniversity of Zurich. Through her contact with 
the Noreton Bay fig of Australia, is well suited to this project. Russian men and women student refugees then in Switzerland, she 
Previous to 1921 fertile seeds of this fig had to be imported from became familiar with the literature of socialism, and within the 
its native home. During that year, however, the wasp. essential year joined with her sister a secret society called the "Frichi" 
to pollination of Moreton Bay figs,, was introduced into Hawaii club. By 1873 she was conversant with a new revolutionary doc- 
and ripe figs containing fertile seeds secured. This mas the second trine which later received the name of "Populism," favouring 
case on record where the wasp of a wild fig tree had been estab- Mikhail Bakunin's active optimism that aimed a t  inducing revolt 
lished outside its natural habitat, the first being the colonization against the ruling power. That  summer the students were ordered 
of the Blastophaga on caprifigs in California A single tree of to return to  Russia by a government decree; the Zurich group dis- 
F .  macropltylla in Honolulu produced in 1922 fruits from which banded, some obeying the summons. others staying in Europe. 
2 2 3  lb of dry seeds \\ere secured. These seeds, if properly sown, Vera Filipov continued abroad, determined to complete her studies, 
might have yielded 6.jj8,720 seedlings which, advantageously for she believed that once she was licensed to practise medicine 
placed, would reforest all the watersheds on the islands of this among the people, she would also be in a position t o  impart the 
group. new doctrine which she had accepted. By Dec. 1875, however, 

See  also FRUIT. many of those who had gone back to Russia had been arrested or 
BIBLIOGRAPHY.-Gustav Eisen, "The Fig," United States Department exiled for their political activities. At the urgent request of former 

of Agriculture Division of Pornology Bulletin 9 (1901) , F. Vallese, members of the secret circle who remained free, and six months 
11 fico ( 1 ~ 0 ~ )  ; ~ e d r o   ste el rich, L a  Hzgueya Y su  czdtzvo en Espana before the end of her medical course, Vera Filipov went back to (1910) ; Ira J ,,Condit, T h e  Fig (1947) ; Ira J .  Condit, "Fig Varieties. 
a Monograph, Hilgardza, 23 323-538 (Feb 19;s) ; Ira J Condit and MOSCOW to assist in carrying on the program they had begun. 1n 
J .  Endelud, ('A Bibliography of the Fig," Hzlgaudia, 2 5  1-663 (July 1876 she obtained a divorce from her husband, who did not 
1956) ; J. C. Crane and RenC Bondeau, "The Use of Growth-Regulating sympathize with her political interests, and resumed her maiden 
Chemicals to Induce Parthenocarpic Fruit in the Calimyrna Fig," Plant name. F~~~ that time on, her life was linked with the destinies of 
Physiol.  24 44-54 (Jan. 1949). (I. J .  CT.) the Russian revolutionary movement. 

FIGEAC, a town of south~vestern France, capital of an arron- I n  the autumn of 1876 she joined with Mark Nathanson and 
dissement in the de'partement of Lot, 47 mi. E.N.E. of Cahors on others in founding the secret society "Land and Liberty" which 
the OrlCans railway. Pop. (1954) 5.636 I t  stands on the right hoped to provoke a mass uprising among the people. Between 
bank of the CClC, here crossed by an old bridge. Figeac grew UP 1877 and 1879 she established herself as an able surgeon, and 
round an abbey founded by Pippin the Short in the 8th century. combined the practice of medicine with that of revolutionary 
and throughout the middle ages it belonged to the monks. At the propagandist in the provinces of Samara and Saratov. With the 
end of the 16th century the lordship was acquired by the duke of assistance of a younger sister, Evgenia, also a doctor, she con- 
Sully, uho  sold it to Louis XI11 in 1622. ducted a free school for peasant children. But the warfare waged 

The to~vn is very rich in medieval houses, notably the HBtel de ,gainst them by the police and village officials, who were suspi- 
Balkne, of the 14th century. Another house, dating from the 15th cious of their purpose, brought Vera Figner to the conviction that 
century. the birthplace of the Egyptologist J .  F Champollion. the only course by which the existing order would be changed was 
The church of St. Sauveur, once belonging to the abbey of Figeac, the course of violence. Her certainty was strengthened by a dis- 
is 12th century restored. Kotre-Dame du Puy belongs to the cussion with Alexander Solovyev, who visited her prior to  his un- 
12th and 13th centuries. The altar-screen is a fine example of successful attempt to kill the tsar in ~ ~ ~ i l  in which he 
carved w o o d ~ ~ o r k  of the end of the 17th century. Of the four argued convincingly for the course he was to pursue. 
obelisks which used to mark the limits of the authority of the 1, 1879 u ~ ~ ~ d  and ~ i b ~ ~ t ~ u  split up over the question of the 
abbots of Figeac. two to the south and the west of the town remain. place of political terror in its program, and vera ~i~~~~ became 

Figeac is the seat of a subprefect and has a communal college. a member of the executive committee of the more radical division 
Trade is in cattle, leather, wool. plums. chestnuts, walnuts and uthe peoplejs will," plans were put in motion for a series 
grain, and there are zinc mines in the neighbourhood. of terrorist acts, including the assassination of the tsar. In  

FIGG, JAMES (6.  1695-1734) generally ackno~~ledged the September Vera Figner was sent to Odessa with dynamite for the 
first champion of England at  fighting mith bare fists. was born at  bombing of the railroad over which he was expected to pass when 
Thame. Oxfordshire. about 1695. For Years he was the lead- returning from the Crimea. This venture failed, and she resumed 
ing pugilist and master of the "noble art" of self-defense. He was her underground work in St,  Petersburg (Leningrad). In 1881 she 
also famous for his swordsmanship, and for cudgeling and ~ e s -  assisted Sophie Perovskaya and others in organizing the conspira- 
tling. He was only beaten once. and then he is said to have been cy, and took part in making the bombs that brought about the 
ill. death of Alexander I1 on March I (13). Immediately afterward 

Figg opened a boxing academy, called Figg's amphitheatre, and, she was sent to Odessa to manage the local affairs of the party. 
a magnificent and resolute figure, he was ready at all times to ac- By June of 1882 the executive committee had been annihilated, 
cept a challenge to fight. Figg died on Dee. 7, 1734. See also due to the successful manoeuvres of the police in ferreting out the 
BOXING. leaders, and Vera Figner was its only representative still free in 

FIGNER, VERA NIKOLAEVNA (1852-1942)~ RUS- Russia. I n  Kharkov she strived to create a centre which should 
sian revolutionist and martyr, was born on June 24, 18 52, in the compensate in some degree for its absence, and managed to form 
province of Kazan, the eldest of six children in an aristocratic a military group; but within a few weeks Vera Figner, the army 
family. Her  father, Kikolai Figner, was a government forester; men and those who still were left in the ranks of the party, were 
her mother, Ekaterina Kupriyanov, was a daughter of the district betrayed to the police by Sergy Dagayev, a former trusted mem- 
judge in Tetyushy. From 1863 to 1869 Vera Figner attended a ber of the organization. Arrested on Feb. 10, 1883, she was im- 
finishing school for the daughters of Russian nobility in the city prisoned in the Peter Paul fortress in St. Petersburg. Following 
of Kazan. During the year following her graduation, her uncle her trial 20 months later, Sept. 2 2 ,  1884, she was condemned to 
Kupriyanov, a "liberal democrat," awakened in her a wish to find death but the sentence was commuted to penal servitude for Iife. 
some useful activity. In  the summer of 1870 she decided, as did On Oct. 12, 1884 she was removed to Schlusselburg fortress where 
many Russian women of her class and generation, to study medi- she was kept in solitary confinement for the greater part of the 
cine and become a doctor among the peasants. Her parents op- next 2 0  years. On Sept. 20, 1904 she was exiled to 'Archangel, 
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then to Kazan province, and later to Nijni-Novgorod. In 1906 
she was permitted to go abroad and while living in Switzerland, 
France and England, she engaged in winning support for Russian 
prison reform. At the outbreak of World War I she returned to 
Russia but was arrested at  the frontier and detained in Sijni- 
Novgorod until the end of 1916 when she was allowed to go to St. 
Petersburg. After the February revolution, which she witnessed, 
she was made chairman of an amnesty committee that helped the 
political prisoners freed from tsarist prisons. 

For some years after the Russian Revolution she was occupied 
in writing and publishing her memoirs (7 vol.), which afford a 
major clue to the terrorist methods employed by the Russian mili- 
tary police at  the time, and magazine articles which describe the 
revolutionists and movements with which she had been associated. 
Between 1928 and 1929 a collection of her works, including some 
of her poems, was issued. Many of the productions that came 
from the pen of Vera Figner, which aside from their historical con- 
tent contain artistic literary value, were translated into foreign 
languages.. In later years she lived in Moscow where she died 
June 16, 1942~ at the age of 90. An old revolutionist, E. 
Yaroslavsky, writing her obituary in the Russian newspaper 
Pravda, June 1942, declared that "the name of Yera Figner will 
live in the history of Russia as one of the first women to declare 
war on tsarism." 

BIBLIOGRAPHY.-Vera Figner, Memoires oj  a Revolutionary (Eng. 
trans. 1927) ; Margaret Goldsmith, S e v t n  Woezen Against the World 
(1933) ; Geo. Kennan, Portraits o f  Russian Political Exiles and Con- 
victs (1920) ; Free Russia, No. 7 ,  pp. 5-9 (1909) ; Ethel Mannin, 
W o m e n  and the Revolution (1939). In Russian: Russian Revolution- 
aries, vol. z (Moscou,, 1931) ; Collected Works ,  6 vol. (Moscow, 
1928-1929); Z a  Svobody (July 22, 1942). See also Bolshoi Sovietski 
Encyclopaedia (1936). 

FIGUEIRA DA FOZ, a seaport of central Portugal. in the 
district of Coirnbra. Pop. ( ~ g j o )  10,486. Figueira da Foz is 
an important fishing-station. and one of the headquarters of the 
coasting trade in grain. fruit, wine. olive oil, cork and coal. Glass 
is manufactured. and the city attracts many visitors by its ex- 
cellent climate and sea-bathing. A residential suburb, the Bairro 
Novo, exists chiefly for their accommodation, to the northwest 
of the old town. Figueira da Foz received the title and privileges 
of a city in 1882. 

FIGUEROA, FRANCISCO DE (1536-161 7?) ,  Spanish 
poet, of whose life little is known, was born at  AlcalB. Although 
Figueroa ordered that his poems should be burnt at his death, 
the order does not seem to have been carried out for Luis Tri- 
baldos de Toledo in 1625 edited over 60 of Figueroa's poems 
which exhibit his mastery over blank verse and his inclination to 
the pastoral tradition. A facsimile of this edition was published 
by A. M. Huntingdon (1903). 

See his Poesias, edit. .4. de Cortes in "Bib. de Autores Esp." vol. xlii. 
(18j7) ; PoBsies inidites de Figueroa, edit. R. FoulchC-Delbosc in Revue 
Hispanique, vol. xxv. (1911) ; Varias cowtposiciones iniditas, edit. A. 
Lacalle Fernandez in Rivista critica hispano-americana (1919). See 
also J .  Fitzmaurice-Kelly, A N e w  Hist.  of Span. Literature (1926). 

FIGULUS, PUBLIUS NIGIDIUS (not later than 98-45 
B.c.), Roman savant and writer, next to Yarro the most learned 
Roman of the age. He was a friend of Cicero, to whom he gave 
his support a t  the time of the Catilinarian conspiracy (see CATI- 
LISE). He was praetor in j8, sided with Pompey in the Civil War, 
was afterward banished and died in exile. He sought to revive 
Pythagorean doctrines and combine them with Etruscan and 
oriental beliefs, notably a belief in astrology, and apparently gath- 
ered some adherents. Suetonius and Apuleius tell of Figulus' 
supernatural powers. Jerome calls him Pytl~agoricus e t  ? ~ z a g ~ ~ s .  
The indifference of the Romans to such abstruse and mystical sub- 
jects caused his works to be soon forgotten. They included De dis 
("Concerning the gods"), in at  least 19 books, the earliest com- 
prehensive x~ork on Roman religion, but soon superseded by 
Varro's Res  divinae; Conz??zentarii grammatici, in at least 29 books. 
a loose collection of notes concerned among other matters with 
synonyms, inflexion, orthography, word formation, syntax and 
etynlology; D e  eztis ("Concerning sacrificial meats"); Azigur- 
i2c.m privatum; De  ventis ("Concerning winds"), in at least four 
books; De animalibus, in at  least four books, used by the elder 

Pliny; De hominum natura, in at least four books; Sphaera grae- 
ca~zica et sphaera barbarica; and a rhetorical treatise D e  gestu 
("Concerning gesture"). 

BIBLIOGRAPHY.-A, Swoboda, P. Nigidii Figuli operum reliquiae 
(1889) ; M .  Hertz, De P. N .  F .  studiis atque operibus (184j) ; J .  Klein, 
Quaestiones Xigidianae (1861) ; A. Roehrig, De P. N. F .  capita duo 
(1881). (G. B. '4. F.) 

FIGURATE NUMBERS. The early Greek mathemati- 
cians found that if groups of dots were used to represent num- 
bers, they could be arranged so as to form geometric figures, 
examples of which are as follows: 

Of these, the first represents a triangular number; since there 
are 10 dots, 10 is a triangular number. I t  is also seen from the 
upper portions of the configuration that 3 and 6 are triangular 
numbers. The second figure is a square, and from it one sees that 
4, 9 and 16 are square numbers. From the third it is seen that 1 2  

is a pentagonal number; for if the perimeter is traced a five-sided 
figure results. The triangular numbers may be represented by 
$n ( n  + I ) ,  where n is any positive integer. The square numbers 
are represented algebraically by n2, and the pentagonal numbers by 
n2 + i n  ( n  - I ) .  The Greeks also considered oblong (hetero- 
mecic) numbers, the sides (or factors) of which differ by unity. 
Thus. 3 X 4. 4 X j. . . . are oblong numbers. There were also 
prolate (promecic) numbers. the factors differing by two or more, 
as in the case of z X j ; but these were often included under oblong 
numbers. Besides various other types of plane numbers there are 
solid numbers. For example, 8 is a cubic number, and j is a 
pyramidal one. Numbers which are related to geometric figures 
in such ways are called figurate numbers or figured numbers. 
Plane figurate numbers are also called polygonal numbers, the 
solid figurate numbers being designated as polyhedral. The theory 
probably goes back to Pythagoras ( c .  530 B.c . ) .  Such numbers 
were studied and described by Nicomachus (c. A.D. IOO), Theon 
of Smyrna ( c .  I 2 5  1. Bozthius ( c .  480-524) and many later writers. 

See SU~IBERS, THEORY OF. 
See Sir Thos. L.  Heath, History of Greek Matlzenzatics, vol. i, p. 76 

(1921) ; D. E. Smith. History o f  Mathematics, vol. ii, p. 24 (1923-25). 
FIGURED BASS (also known as THOROUGH-BASS. GEK- 

ERAL BASS and BASSO CONTINUO) is a kind of musical shorthand, 
\\hereby the harmonies of a composition are indicated by means 
of figures above or belon the bass part, instead of in the ordinary 
notation. I t  came into existence early in the 17th century in Italy, 
being introduced in the first place for the use of the organist or 
cembalist accompanying a choral composition, and thereafter was 
very aidely and generally employed for a long period, but nowa- 
days it is retained in use only in harmony textbooks and similar 
technical norks. The principle of the system is quite simple, the 
figures indicating the interval of the note to be played. reckoning 
from the bass upnard. Thus a 3 represents a third, a 5 a fifth, a 

6 
6 a sixth, and so on. e.g., 5,  6 ,  5 and the like. chromatic signs being 

3 4 3  
added when necessarv to indicate the inflection of a given inter- 
val, e,g., R6, b9, h4.. Much skill and taste were none the less re- 

5 4 3  
quired for the proper interpretation of a figured bass. more espe- 
cially as in course of time the signs used nere still further abbre- 
viated and simplified. leaving more and more to the knonledge and 
understanding of the performer, nho  was required further, not 
merely to provide the bare harmonies indicated but to place and 
connect them in accordance nith the laws of correct part-writing, 
to embellish them ~ ~ i t h  runs. ornaments and so on. and generally 
to provide. on the strength of the mere indication of the essential 
harmonies, a complete and satisfying accompaniment. 

FIGUREHEADS, SHIPS', ornamental symbols or figures 
formerly placed on some prominent part of a ship, usually at  the 



FIGURES OF SPEECH 
bow. A figurehead could be a religious symbol, an emblem in- 
dicating nationality, or a figure to symbolize the ship's name. 
Figureheads have been discontinued on most ships since LVorld 
\Var I .  

The custonl of decorating a vessel apparently began in ancient 
Egypt or India, nhere an eye \\as painted on either side of the 
prow. The Chinese follo15ed this custom nith their river junks. 
The ancients are supposed to have believed that the eyes or ocul i  
could help a vessel find its way safely over the water. The first 
prominent navigators and traders of the western world, the Phoeni- 
cians. probably spread this custom throughout the Mediterranean 
and handed it doan to the Greeks and Romans. 

As early as 1000 B c. the stem and sternpost were carved and 
painted to distinguish one ship from another, and at least one 
class of vessel used an identifving symbol: a falcon or a falcon's . - 

eye generally appeared on the 
bows of funeral barges of the 
Kile. Although the oczrli were 
the most popular symbols used by 
early sailors. some figureheads 
were fashioned for the purpose 
of terrorizing less civilized tribes. 
The Egyptians probably origi- 
nated the practice of using 
religious symbols ; other Mediter- 
ranean peoples extended this 
practice by using carvings and 
paintings of their principal deity 
to identify the vessel with its 
city-state. The Carthaginians, 
for example, often used a carving 
of Xmmon while the Athenians 
used a statue of Xthena. 

The ships of the ancient 
Egyptians. Phoenicians. Greeks 
and early Romans were con- 
structed ~vi th  heavy vertical tim- 
bers a t  the bow and stern to 
xhich the side planking was at- 
tached. These stem and stern- 
posts protruded \Tell above the B Y  C O L R T E S Y  O F  U N I V E R S I T E T E T S  O L D S A K S A M -  

L I N G ,  OSLO, NOR. 

hull and their promillent and ,,, ,,,,,,.,,A,, , , , ,RE,, A D  
semierect position and form F R O M  T H E  O S E B E R G  S H I P ,  c. 800 

created a focal point of interest A . D .  

and a shape obviously suited for 
decoration. TVhen the ram type of prow was developed as a 
weapon of warfare, the stem lost its prominence and the ram 
was decorated instead. One Athenian vessel of about 500 B.C. 

had the entire ram carved in the shape of a boar's head. After 
the ram type of pro\$- lowered the prominent bow features of the 
ship, greater emphasis Tvas placed on decorating the stern. This 
trend was carried to an extreme by the Romans at the height of 
their naval porver when their ships were distinguished by a very 
high sternpost carved to sweep up and around in graceful curves 
which terminated in the gilded head of a swan or other figures. 
Even in the Roman merchantman of about 2 0 0  A.D.:  when the 
bowsprit first was used. the chief emphasis in decorating the vessel 
continued to be at  the stern; but the trend was changing. for some 
paintings reappeared on the bow. 

Along the more blustery northwest coast of Europe, good sea- 
men such as the Vikings. Danes and Sormans continued to build 
their ships with high bows and a projecting stem. The figure- 
head of the Oseburg ship of about 800 A.D. was a coiled snake with 
head upreared. In  1004 A.D. a Danish ship bore a dragon's head at  
the b o ~ .  and obtained the effect of a huge sea serpent by having the 
graceful sweep of the bulrarks terminate aft in a high-coiled tail. 
The ships of \Yilliam the Conqueror are represented in the Bayeux 
tapestry as similar to those of his Korse ancestors, but the dec- 
orative symbols (except for the lion's head on the stern) reflect 
the spread of the Christian church. 

I n  the 13th and 14th centuries a boarding platform was attached 
forward and projected out over the stem. With this type of con- 

struction the figurehead practically disappeared. Gradually the 
boarding platform was mo\,ed back until it formed the forecastle 
and the beakhead of the 16th century was added to become the 
natural place for a figurehead. Gradually the beakhead was re- 
duced in size and moved back under the bowsprit until just the 
figurehead remained. During this period the fashions in figure- 
heads varied from the popular carvings of the saints, to national 
emblems such as the lion and the unicorn, then to the simple scroll 
and the billethead, and finally to the carving representing the 
person for nhom the vessel mas named. 

I t  is interesting to note that figureheads were carved from oak 
or elm in England, while pine was used almost exclusively in Amer- 
ica. The cost of a figurehead in the United States about 1816 
ranged from $700 for a 74-gun vessel, $600 for a 44-gun craft, 
$ 2 0 0  for a sloop, to $46 for the "head" on the revenue cutter 
"Eagle." 

The "Sovereign of the Seas," a galleon built in 1637, was the 
most highly decorated vessel in the history of shipbuilding. Her  
carving and gilding cost about £7.000, while the comparative total 
cost of the ship was F41,ooo. Figureheads varied in size from 
18 in. for small heads and busts to 8 or g ft. for full-length figures. 

BIBLIOGR.I\PHY.-L. G. Carr Laughton, Old Ship Figure-heads and 
Sterns (192j) ; G. S. Laird Clowes, T h e  Story o! Sail ( 1 9 3 6 )  ; Pauling 
A. Pinckney, American Figureheads and Their Carvers (1940). 

(M. H. I.) 

FIGURES OF SPEECH is a broad term for a large variety 
of uses of words, phrases, clauses and sentences to achieve desired 
effects in meaning, sound and style. Traditionally i t  is defined as 
deviation in the use of words from the literal sense or from simple 
and common practice, and includes figures of rhetoric, syntax, 
etymology and orthography. 

METAPHOR, SIMILE AND KINDRED FIGURES 

Figures  of Resemblance.-The most basic of all figures is the 
metaphor (Gr. metaphors, from pneta, "over," and pherein, "to 
carry"), which states an analogy, similarity or relation betneen 
t n o  things. The difference between metaphor and synonym is that 
the metaphor does not mean that the tn70 things are the same, only 
that they are similar in their relations to something else. For 
example. calling the first observed robin the "herald of spring" 
means that the robin is to the beginning of spring weather as the 
herald (announcer) is to his prince. h like set of relations is 
conveyed by the metaphorical use of the verb in "the ship plows 
the sea." Thus in a metaphor one thing is said to be another only 
as a fiction or useful analogy. A literal description is not figura- 
tive, i.e., symbolical. "Blue" or "green" ocean is literal, but "sky- 
blue ocean," which compares the colour of the ocean to the colour 
of the sky, is metaphorical. 

As Aristotle pointed out in his Rhetoric, the difference between 
a simile and a metaphor is slight, the simile being only a metaphor 
ni th  an explanation: "Thus when Homer says of Achilles that 
'he rushed on, a very lion,' it is a metaphor. for here. as valour 
is an attribute to both. he transfers to Achilles the metaphorical 
appellation of 'a lion ' " I n  general, the metaphor is more com- 
pact, forceful and suggestive. The simile requires a phrase be- 
ginning \tith "like." "as." "as if," etc., which makes it not only 
more prolix than a metaphor but also labels the thought as make- 
believe. Severtheless. the simile can be effective in prose or 
poetry. The extended comparison is often called the "epic simile" 
from Homer's frequent use of it in his poems, as in the Iliad, 
Book VIII ,  5 j j-j60 (reprinted from T h e  Iliad of Homer ,  trans- 
lated by Richmond Lattimore by permission of The Un~versity of 
Chicago Press. Copyright 19j1 by The University of Chicago). 

..\s mhen in the skq the stars about the moon's shining 
are seen in all their gloiy, when the air has fallen to stillness, 
and all the high places of the hills are clear, and the shoulders 
out-juttinq, 
and the deep ravines, as endless bright air spills from the 
heat ens 
and all the stars are seen, to make glad the heart of the 
shepherd. 
such in their numbers blazed the watchfires the Trojans were 
burning 
between the waters of Xanthos and the ships, before Ilion. 
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Here the comparison, beginning with literal description, conveys 
spaciousness, lnultiplicity and implies cosmic significance. The 
"epic simile," in fact, often takes on the exaggeration of hyperbole 
to magnify the miraculous strength and courage of mythical heroes. 
The pseudo-epic James Macpherson's Ossia?z is full of examples: 
"As autumn's dark storms pour from the echoing hills. so towards 
each other approached the heroes. As two dark streams from 
high rocks meet and mix. and roar on the plain: loud, rough, and 
dark in battle meet Lochlin and Innisfail." 

F igures  of Relationship.- The synecdoche (Gr. synekdoch8, 
from synekdechestkai, "to receive jointly") is a variety of meta- 
phor -whereby a part stands for the whole, such as a "sail" for a 
ship, or ten "head" of cattle for that number of animals. or "motor" 
for automobile. The part must be characteristic, important and 
conspicuous. A ship is not referred to as a "rudder," or an auto- 
mobile as a "taillight." 

Closely akin to synecdoche is the metaphor called metonymy 
(Gr. rnet6ny?nia, from meta ,  "change," and onoma or onynzn, 
"name"), by which a name closely associated with an object is 
used instead of the usual name of the object, as "crown" or 
"scepter" for king; "White House" for president (or presidential 
staff) of the United States, sometimes even personified. "The 
White House announces . . ." Other variations of metonymy 
are cause for effect, or vice versa, such as "gray hair" for old age, 
or "shade" for trees, the latter very common in 18th-century 
"poetic diction," which overused both synecdoche and metonymy. 
The Anglo-Saxon kenning also used a part for the whole; in 
Beowulf  the ocean is called "swan's-bath," "whale-road," etc. 

A kindred metaphor is the antonomasia (L. a d ,  "instead of," 
and onoma, "name"), in which the surname of an individual be- 
comes a generic term for persons of similar activity, condition or 
characteristic; or for a noun associated with the proper name. 
For the latter, note "Venus" for love, "Bacchus" for wine, "Xars" 
for war. etc. Recent history has contributed "quisling" for traitor, 
"McCarthy" and "McCarthyism" for demagogue and demagog- 
uery. If the use of a name becomes so widespread that its origin is 
commonly forgotten, it is then a part of the language and is not 
usually regarded as a figure of speech. Examples are "macadam," 
small broken stones for paving a road, a process developed by 
John L. LlcAdam, and "mackintosh," a waterproof coat invented 
by Charles Macintosh. 

P l a y  Upon Words.-Etymology is one source for the pun (It .  
puntiglio, "fine point" or "verbal quibble"), a humorous play upon 
two or more meanings for one sound (homophone or homonym). 
Thoreau, no less than Shakespeare, was a master of such quibbles 
Three roads leading to a village, he said, make it "trivial." In 
Shakespeare's time "raskall" was lean deer out of hunting sea- 
son; when applied to a person, therefore, the word nas  an abusive 
metaphor (called by the Greeks catachresis), but only the abusive 
connotation remains in "rascal" today. IVhat is most often called 
a pun, however. is actually paronomasia (Gr. para, "beside." and 
ononza, "name"), a play on similar but not identical sounds. 0. 5'1'. 
Holmes illustrates it in pretending to condemn the pun in Azltocrat 
of tlze Breakfast  Table: "Homocide and verbicide-that is, violent 
treatment of a word mith fatal results to its legitimate meaning, 
which is its life-are alike forbidden. Manslaughter, which is the 
meaning of the one, is the same as man's laughter, which is the 
end of the other." Prosonomasia involves a nickname created by 
a play on the sound of the person's name. An opponent of Eras- 
mus called him "Errans Rlus" (wandering mouse). Hostility 
breeds such coinages as "Dr. Fraud" for Dr. Sigmund Freud, 
founder of psychoanalysis. 

E n l a r g e d  Metaphors.-When the pun is used seriously, it may 
become a symbol, as when Thoreau finds "concord" (harmony, 
peace) in the discordant cries of the mild goose and the onl. X 
symbol begins in a metaphor but acquires additional and more per- 
vasive meaning each time it is used. If the meaning accumulates 
through a nhole literary composition, the symbols merge into 
allegory. hIyth is also an extension of metaphor, dramati~ing 
syinbolical fictions on the origin and purpose of man and n,iture. 

The parable is allegory on a limited scale, being a story nith 
both a literal and a figurative meaning, such as Christ's parable 

of the mustard seed; as is the fable, which instructs by making 
animals act like men. From proverbs such as "wise as serpents" 
or "harmless as the dove" are derived symbols of wisdom, peace, 
etc. The legend makes a symbol of heroic action, and uses the 
lives of great men as paradigms (L. paradig??z,g, "example"). 

The  Decay of Metaphor  a n d  t h e  Cliche.-As noted above 
the common noun "mackintosh" illustrates one process of language 
formation in the decay of metaphor, and the clichC illustrates 
another. The former has ceased to be a figure of speech; the 
latter is still figurative, but lacks the impact of newly coined or 
unfamiliar metaphors. When Emily Dickinson described the flight 
of a hummingbird as 

A route of evanescence 
With a revolving wheel . . . 

she created metaphor, fresh, accurate and thrilling in sense- 
appeal. But if many people began referring to the flight of a 
hummingbird as "route of evanescence" or "revolving wheel" the 
phrases would cease to astonish and become clichks. Though peda- 
gogues frequently condemn the use of clichks, their brevity, sim- 
plicity and conciseness keep them alive. "Jack-of-all-trades" is 
simpler and more vivid than "One who can turn his hand to any 
(or to many kinds of) work." Phrases such as "eat like a horse," 
"dead as a doornail," "sly as a fox"-implied also in "foxyn-are 
idiomatic figures. When the clichC is objectionable it is not be- 
cause it is familiar but because it  is used inappropriately. such 
as ''allergic to" for all situations of dislike or incompatibility. 
The mixed clichC, like mixed metaphors of all kinds, is inept be- 
cause it is confused and contradictory, often unintentionally 
ludicrous, e.g., "The hand that rocked the cradle has kicked the 
bucket," for a solemn subject, the death of a mother. 

The clichC is an obvious example of a basic linguistic process. 
Max Miiller said in Science o f  Language that "under the micro- 
scope of the etymologist almost every .word discloses traces of its 
first metaphorical conception." Emerson expressed the same idea 
in "The Poet": "Language is fossil poetry." Owen Barfield sum- 
marizes this doctrine (with which he does not entirely agree) in 
Poetic Diction when he writes: "every modern language, with its 
thousands of abstract terms and its nuances of meaning and associ- 
ations, is apparently nothing, from beginning to end, but an un- 
conscionable tissue of dead, or petrified, metaphors." (London, 
Faber & Faber Ltd.! 1952).  These decayed and petrified meta- 
phors are the fossils of mythology ("jovial" from Jove) ; folklore 
("lunatic," moon-struck, i.e., made insane by exposure to moon- 
light) ; social custom ("jubilee," from Hebrew jobil, "ram's horn," 
used as a trumpet to announce a celebration) ; and every field (an- 
other metaphor) of human activity. Taboos and the desire to 
avoid unpleasant subjects also give rise to euphemisms, like "go 
west" for dying. i.e., follow the setting sun: 

FIGURES FOR EMPHASIS 

Figures  of Degree of Emphasis.-One of the most vigorous of 
all figures for emphasis is hyperbole, mentioned above under meta- 
phor, which magnifies things beyond their natural bounds or at- 
tributes miraculous powers and qualities to persons. Emily 
Dickinson. to convince her lover of the steadfastness of her devo- 
tion, asks rhetorically and answers hyperbolically: 

Alter? When the hills do. 
Falter? When the sun 
Question if his glory 
Be the perfect one. 

Humour.-American especially-often employs hyperbole. 
Mark Twain: "Noise proves nothing. Often a hen who has merely 
laid an egg cackles as if she [had] laid an asteroid." 

Emphasis can be secured by the reverse of hyperbole: by litotes 
(Gr. litotes from litos, "plain, simple"), or understatement. 
Litotes asserts by the use of a negative: "He is not an ordinary 
man." meaning he is really a remarkable man. The understate- 
ment emphasizes by diminishing. Usually to be fully appreciated 
it must be taken in context. LVhen Henry James has one of his 
characters say. "This is my little point," he means that he thinks 
his point is \,cry important indeed. 

The psychological origin of understatement may be either false 



FIGURES OF SPEECH 
modesty or a deeper sense of irony. Irony (Gr. eircneia, from 
eiron, "dissembler in speech") is one of the most emphatic of all 
figures and the most subtle and insinuating. I t  states the oppo- 
site of the intended or true meaning in such a way that the truth 
is underscored. In  dramatic irony the speaker is unaware of the 
true import of his words, as when silly Dogberry in Much  Ado says 
as a joke, "Write me down an ass!" But serious irony can be pro- 
foundly pathetic or even tragic. as when Oedipus sets out to find 
the guilty person and ends by bringing himself to justice, arising 
from a sense of human frailty (especially prominent in Greek 
tragedy), or in protest against overwhelming odds, stupidity, ar- 
rogance, etc. Mark Antony in his oration at Caesar's funeral casts 
doubt on Brutus's motives by repeating "But Brutus is an honour- 
able man." To his pretended consolers Job replies, "No doubt ye 
are the people, and wisdom shall die with you." Irony resembles, 
and often makes use of, paradox, antithesis, understatement, anti- 
climax. 

O t h e r  Rhe tor ica l  Figures.-Of other figures that promote or 
express emphasis, one of the most obvious is the exclamation, ex- 
pressing sudden or strong feeling. The exclamation may be a sin- 
gle word ("oh ! ", "alas ! "), a phrase ("For shame ! "-which is also 
a figure of syntax, ellipsis; see below), a sentence or mhole pas- 
sage: "What a piece of work is a man! how noble in reason! how 
infinite in faculties! . . ." 

Another common figure is the interrogation or rhetorical ques- 
tion, i.e., a question asked only for effect, the answer being obvious. 
The Greek Sophists were fond of this figure, and it has alivays 
been a favourite with orators, lawyers and special pleaders. The 
apostrophe is also much used by orators, though found often, too, 
in older poetry. especially heroic. Here the speaker interrupts 
his discourse to address directly the thing or subject discussed- 
if a thing, this likewise involves personification, as when Milton 
begins Lycidas by begging the indulgence of literary fame ("lau- 
rel") and invoking the symbol of elegy ("myrtle") : 

Yet once more, 0 ye laurel, and once more, 
Ye mjrtles brown, with ivy never sere, . . . 

Figures  of Syntax.-Although most figures of speech are some 
variety or combination of metaphor, the term figure of speech is 
also applied to variations from normal usage in syntax. word-form, 
and spelling. Of these the most important are figures of syntax, 
which include omissions, repetitions and unnecessary addition of 
words. Ellipsis is the omission of words, phrases or clauses, as 
in the command, "Go home!" (subject understood but not ex- 
pressed). Ellipsis is used for pithiness and economy. In  asynde- 
ton connectives are omitted for the same reasons: Julius Caesar's 
"I came, I saw, I conquered." The opposite is polysyndeton, in 
which connectives are repeated, like the famous "and's" of the 
Bible. The usual effect is, again, to increase emphasis: "Day after 
day the wind blew, and the snow melted, and the ground appeared, 
and thawed, and clucked like a hen . . ." (Sylvia Townsend 
Warner, Summer  Wi l l  Show, New York, Viking Press, Inc., 1936, 
p. 2 5 ) .  These repetitions likewise affect the rhythm of the sen- 
tence or passage, as do anaphora, repetition of the beginning word 
or phrase; and anadiplosis, repetition of the last word or phrase. 

Faulty or needless repetition is called pleonasm, tautology or 
redundancy. Primitive folk ballads sometimes employ ungram- 
matical repetition for metrical purposes: "Mary, she said," for 
"Mary said." Wasteful use of words is called circumlocution, 
verbosity, prolixity, and is an error of syntax and style rather 
than true figures of speech. 

OTHER FIGURES 

Etymologica l  Figures.-Etymological figures include aphaer- 
esis, omission or elision of a syllable (" 'neath" for "beneath"; 
" 'twas" for "it was") ; syncope, elision of middle letter ("ne'er" 
for "never"); apocope, dropping or elision of a final letter or 
sound ("mo' " for "more"; "mos' " for "most") ; prothesis, prefix- 
ing of a syllable-sometimes reverting to a more archaic form of 
the word-for emphasis or rhythm ("arunning" for "running"; 
"beloved" for "loved") ; paragoge, adding a syllable at the end of 
a word ("deary" for "dear"; illiterate "drunken" for "drunk") ; 
diaeresis, the separation of a diphthong into two vowels-or resist- 

ing elision of two vowels-, indicated by two dots over the second 
vowel (cooperate, Thai's); synaeresis, the opposite of diaeresis 
(Harvard students call their "Coop. Store" the "Coop." rhyming 
with "dupe"); tmesis, inserting a word between compounds 
("which thing soever" for "whichsoever thing"). 

O r t h o g r a p h i c  Figures.-Figures of orthography include mi- 
mesis, which is deliberate misspelling for comic effect or mimicry 
of dialect, as when Josh Billings claimed that "Hamericans speak 
Hinglish"; metathesis, displacing of a letter or syllable ("Fast- 
olph" for "Falstaff"); and archaism, the resurrection of a word 
or expression no longer in common usage ("fain" for "glad"; "for- 
sooth" for "in truth"). But none of these are especially impor- 
tant in modern literature. In fact, the linguistic study of figures 
of speech has been largely superseded by psychological and esthetic 
analysis of imagery, which includes any use of words for sense- 
appeal. 

LITERARY STUDY O F  FIGURES O F  SPEECH 

T h e  L i t e r a t u r e  of F igures  of Speech.-The Greeks and Ro- 
mans of classical antiquity and both medieval and Renaissance 
scholars of Europe elaborately classified, defined and rationalized 
the use of figures of speech. Such a list is found in Quintillan's 
Insti tutio Oratoria in the 1st century A.D. I n  the 16th century 
George Puttenham translated the classical names into English. 
Aristotle's observations in his Rhetoric (4th century B.c.) on the 
use of metaphors are still sound. To  adorn, he says, borrow meta- 
phors from things superior; to disparage, from things inferior. 
" I t  is proper to derive metaphors . . . from objects which are closely 
related to the thing itself but which are not immediately obvious." 
Metaphors should suggest things beautiful in sound, in association, 
or have a strong sense-appeal. Note the epithet (another classi- 
cal figure much used by Homer) in "rosy-fingered dawn." Ob- 
serve the difference in literal "purple," "red" or even figurative 
"purple-fingered" or "red-fingered." 

The unintentional degrading of a subject by using metaphors of 
low or repulsive associations has been definitively treated by 
Alexander Pope in "The Art of Sinking in Poetry." This can be 
illustrated by a passage in Shakespeare's Henry  V when the King 
boasts (IV, iii) : 

And those that leave their valiant bones in France, 
Dying like men, though buried in your dunghills, 
They shall be fam'd; for there the sun shall greet them, 
And draw their honours reeking up to heaven, 
Leaving their earthly parts to choke your clime, 
The smell whereof shall breed a plague in France. 

Hugh Blair, an 18th-century Scottish rhetorician, calls this "a 
gross transgression. . . having mentioned a dunghill, [Shakespeare] 
presently raises a metaphor from the steam of i t ;  and on a subject, 
too, that naturally led to much nobler ideas." 

T h e  F u n c t i o n  of Figures  of Speech.-Figures of speech have 
often been regarded as mere decoration, or even as deceptive or 
insincere. Because in classical Greece they were cultivated and 
taught by the Sophists, Plato distrusted the trickery of profes- 
sional rhetoricians, though he himself was a master of figurative 
language; and Aristotle, as has been seen, rationalized the use of 
metaphor. If intelligently employed, all the figures of speech 
promote clarity and vigour of thought and expression. Far from 
being useless decoration, figures may be an essential part of the 
thought-or the  thought, as when Isaiah says "All flesh is grass." 
In  the case of onomatopoeia, the word imitates the sound made 
by the subject, and all good figures are a kind of intellectual 
onomatopoeia. See also ALLITERATION; ONOMATOPOEIA. 
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(tr.), The Rhetoric of Aristotle (1886) ; Quintilian, Institutio Oratoria, 
trans. by H .  E. Butler (1921), Books viii and ix deal w ~ t h  tropes and 
figures of thought and speech; Longinus, On the Sublime, trans. by 
H .  L. Havell (1890); George Puttenham, Arte o f  English Poesie, ed. 
by G. D. Willcock and -4. Walker (1936) ; Alexander Pope, "The Art 
of Sinking in Poetry," Works oj Jonathan Swi f t ,  vol. xiii, pp. 25-96 
(1883). 

William Wordsworth propounded romantic theory of figurative 
language in his preface to Lyrical Ballads (1798) and S .  T. Coleridge 
criticized it in his Biographia Literaria (1817). Goethe anticipated 
Coleridge on symbol and allegory: Curt Richard Miiller, Die geschicht- 
lichen Yoraussetzungen des Syw~bolbegriffs in Goethes Runstanschauung 
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iii, pt. iv (1860). 
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phy of Style  (18jz), especially pt. i ;  Hugh Blair, Lectures on Rhetoric 
and Belles Lettres (1857), especially Lectures xiv-xviii; John F. 
Genung, T h e  Practical Elements o f  Rhetoric, pp. 8j-107 (1891). 

Philosophy o f  hletaphor: Ernst Cassier, Philosophte der synzbol- 
ischen Formen, 11: Das mythische Denker (192; ; Eng. trans. 195 j) ; 
J. M. Murry, "Metaphor," Coutztries o f  the 114ind (1931) ; Hedwig 
Konrad, Etude sur la lndtaphore (1939) ; Hermann Pongs, Das Bild in 
der Dichtung, I: Versuch einer Morphologie der Metaphortschen 
Formen (19z'j), 11: Vo~untersuchungen zunz Syvzbol (1939); I. A. 
Richards, Philosophy o f  Rhetoric (1936); Kenneth Burke, "Four 
Master Tropes" (metaphor, metonomy, synecdoche and irony), A 
Granzmar o f  ~140tives, pp. jO3-jI7 (1945) ; Owen Barfield, Poetic 
Diction (19 52). 

I n  Contemporary Poetry: Cleanth Brooks, "Myth and the Tradition," 
Modern Poetry and the Tradition, pp. 1-17 (1939) ; Allen Tate (ed.), 
T h e  Language o j  Poetry, essays by Philip Wheelwright, Cleanth Brooks, 
I. A. Richards, Wallace Stevens (1~42)  ; Herbert Read, Fornz in Modern 
Poetry (1948). 

For a guide to studies of imagery: RenC Wellek and Austin n7arren, 
Theory o f  Literature, ch. xv (1942). (G. W. A.) 

FIJI, a British colony consisting of an archipelago in the Pa- 
cific ocean. betaeen 15" and 22'  S. and on or about the meridian 
of 180'. There are more than 300 islands, varying greatly in size, 
with a total area of 7.055 sq.mi. Suva, the capital, is situated in 
the southeast of Viti Levu (4,114 sq.mi.1, the principal island of 
the group. Suva has a population (1956) of 37,371 (metro.). The 
island is mountainous in the interior, and the Rewa river is navi- 
gable by small craft for 70 mi. Vanua Levu (2.393 sq mi.) is the 
second island in size and lies 40 mi. N.E. of I'iti Levu. Other 
islands of some importance are Taveuni (168 sqmi . ) ,  which has 
highly developed plantations; Kandavu ( I  58 sq mi.). the first land- 
fall for ships and planes approaching Suva from the south; Ovalau, 
rich in historical associations centred round Levuka, the early 
capital of the colony; and Makongai, known for its leprosy hos- 
pital, which serves a large area of the South Pacific. The de- 
pendency of Rotuma (18 sq.mi.) lies about 400 mi. to the north. 

Phys ica l  Features.-The larger islands are of volcanic origin 
and are mountainous, with peaks of over 3.000 ft., the h~ghest 
being Mt .  Victoria (4,341 it.) on Viti Levu. The surface of these 
islands is rugged and the vegetation is tropical in its luxuriance. 
The smaller islands are of the low coral reef type, and the larger 
islands are surrounded by coral reefs. The southern islands con- 
tain dense forests on the aindward side, with many valuable 
woods, I\-h~le the leeuard slopes are open grassland. The flora 
resembles that of Xew Guinea (q.v.).  

The climate. for the tropics, is temperate, the temperature sel- 
dom falling below 60" F. or rising above go0. The prevailing minds 
are the trades, but in this area they are easterly rather than south- 
easterly. At Suva, which has the climatic conditions of the wind- 
ward coasts. the annual rainfall is I 20.8 in., distributed throughout 
the year, whereas on the leeward coasts annual averages range from 
70 to go in., but most of this rain falls during the four months of 
the hot season, from December to March, when there are northerly 
monsoonal xinds. Tropical cyclones are of occasional occurrence, 
some part of the colony being affected by one almost every year. 

History- The Dutch navigator Abel Tasman sighted a few is- 
lands in the northeastern part of the archipelago in 1643; Capt. 
James Cook visited the isolated southern island of Vatoa in I 774, 
and Capt. James Wilson of the missionary ship "Duff" discovered 
islands in northern Lau in 1797. Capt. Rilliam Bligh of H.ll1.S. 
"Bounty" recorded most of the islands when, after the mutiny, he 
went through the group in the track of the trade wind. J. S. C. 
Dumont d'Urville in the "Astrolabe" carried out a more accurate 
survey in 1827, but it nas  a U.S. exploring expedition that made 
the first thorough survey in 1840. 

The trade in sandalwood attracted United States ships and East 
Indiarnen at  the beginning of the 19th century, and for nearly 30 
years the only Europeans known to the Fijians mere beachcomber., 
and the crens of visiting ships. Firearms salvaged from wrecks 
were used in native wars and were largely the monopoly of the 
chiefs of the small island of Mbau, who. using muskets against 
clubs and spears, raised themselves to a dominant position. Traders 
and missionaries came to settle, the first missionaries (Wesleyans) 

arriving from Tonga in 1835; but the native wars continued and 
reached a climax in the 18j0s when Thakombau, the most power- 
ful chief, was driven back on Mbau. He renounced his ancient gods 
and became the champion of the missionaries. The issue then be- 
came a struggle between the old ways and the new7. I t  was decided 
when the king of Tonga with 2,000 warriors came to the help of 
Thakombau and was completely successful. Thakombau then be- 
came paramount chief of western Fiji. In 1857 a British consul 
was appointed a t  Levuka. Shortly afterward the Americans de- 
manded of Thakombau the payment of indemnities fixed three 
years previously for outrages suffered by United States citizens. 
The chief sought relief by offering to cede his territories to Great 
Britain. offering 200,000 ac. of land on condition that the United 
States claims were paid. The offer was turned down and the British 
consul was recalled. Finally, however, after the near ruin of the 
islands by a government of settlers who had set themselves up to 
administer under Thakombau, a deed ceding Fiji unconditionally 
was drawn up and completed on Oct. 10, 1874, and Fiji was pro- 
claimed a ~ossession and dewendencv of the British crown. 

The outbreak of war in ihe pacific in Dec. 1941 gave the Fiji 
archipelago an unexpected military significance. I t  became an im- 
portant supply station on the route from the American west coast 
and Honolulu to Australia and New Zealand, and extensive in- 
stallations mere constructed rapidly to facilitate air and naval war- 
fare. I t  served as an advanced training area for the and New 
Zealand expeditionary force, and later it was a forward base for 
the United States military, air and naval forces. 

Population.- The population in 1946 was 259.638; at  the 
census of 19 56 it ><as 345,737. comprising 148,134 Fijians, 169,403 
Indians, 6,402 Europeans, 4,155 Chinese. 7.810 part-Europeans 
and 9,833 other Pacific races. At the time of the cession of Fiji 
in 1874 the population, composed almost entirely of Fijians, num- 
bered about 200,000. Epidemics reduced the numbers, and the 
population reached its lowest point. 83.000, in 1919. 

The development of the colony demanded more labour than 
could be found locally, and in 1879 the immigration of indentured 
labourers from India was started. By 1911 there were 43,000 
Indians, in 1936 there were 85,000, and by 1956 the number was 
169,403. This immigration was stopped in 1919. The hard-work- 
ing Indians have gradually improved their economic status ; from 
poorly paid indentured labourers they have mostly evolved into 
the position of leaseholders. Besides sugar cane, the Indians also 
cultivate rice, cotton and corn. (W. H. Is.) 

The  F i j i a n  People.-The Fijians are of mixed ,Melanesian and 
Polynesian stock, Polynesian influence being most noticeable in the 
eastern islands where contact with Tongans and to a less extent 
with Samoans is evident in a lighter skin colour, straight rather 
than frizzy hair, and the more prominent position taken by the 
womenfolk in many customs. The social structure of the Fijians 
has predominantly Polynesian characteristics except in western Viti 
Levu. nhere the institution under which a chief holds ofice heredi- 
tarily subject to acceptability of his leadership by the people is not 
found. The physical features of the highlanders of Viti Levu are 
similar to those of other Melanesians, and they maintain that they 
are the autochthonous people of Fiji, in contrast with the large 
majority of Fijians, who trace their origin to an arrival by sea from 
the west. The dialects spoken by the Fijians belong to the Malayo- 
Polynesian group of languages, but the dialect of Mbau is under- 
stood, spoken and written throughout the archipelago. 

Most Fijians live a communal life in villages on land they them- 
selves own. With the gradual spread of industrial activities, how- 
ever, the tendency has become marked for many Fijians to take up 
work in one of the several centres of population, where their tradi- 
tional \yay of life is appreciably affected. Their houses in the 
villages are built with a timber framework and thatched walls and 
roof, but an increasing use is made of corrugated iron for roofs 
even in the remotest villages. The work of housebuilding is under- 
taken by the members of the social unit to which the householder 
belongs. The family house is usually about 2 j or 30 ft. long by 
18 or 2 j it .  \\ide and is divided by screens of reeds or plaited bam- 
boo or bark cloth into living and sleeping quarters. Kitchens are 
built separately near by. Many Fijians, however, have built them- 



FIJI 
selves houses of timber and corrugated iron on a European plan. preparation of the kava drink, the first cup being offered with ritual 
Fijians no longer build the tall, steep-roofed houses nor the huge to the senior chief present. Kava is a species of pepper plant, and 
double-hulled sailing canoes for which they are justly known as the drink consists of a solution of the pounded root in cold water, 
master craftsmen, but in some areas they continue to practise other strained of all bits of fibre; it is drunk as soon as it has been 
crafts with consummate skill. Pottery is made without the use of made. I t  is not alcoholic but it has a slight diuretic effect when 
a wheel; large cooking vessels, bowls and water containers are ex- large quantities are consumed. When prepared for ceremonial 
pertly made from clay and sand with wooden patting tools. Bark 
clothis made from beaten-out lengths of the bait of amulberry tree 
which are joined to make large sheets and then covered with in- 
tricate patterns in reddish brown and black. Mats are plaited from 
the leaves of a screw pine cultivated for the purpose and are used 
mostly for floor coverings or as bedding. All these three crafts 
are practised by women, and the products of their work are sold or 
bartered as well as being used for domestic purposes by the people 
themselves. Many of these products are decorated with stylized 
designs, the detail of which depends on the nature of the material 
used. 

Elaborate ceremonial dress and personal decoration were worn 
on the numerous occasions when ritual was practised. Men wore a 
fringed kilt and arm and leg bands of coloured leaves, their faces 
were blacked and their hair was dusted with powdered yellow 
turmeric; women wore white or decorated bark cloth; and both 
sexes oiled their skins with scented coconut oil. A modified version 
of this customary dress is still worn on special occasions. 

Some of the old customs were cruel, yet they were practised as 
an integral part of the Fijian way of living. They were gradually 
dropped during the second half of the 19th century under the in- ATCHED-ROOF HOUSES OF FIJI 
fluence of Christian missionaries; the leading Fijian chiefs agreed 
to abandon the worship of the spirits of their ancestors, usually purposes kava used to be drunk in small quantities but in a strong 
performed through the medium of a priest who affected to deter- solution;. the latent narcotic properties found in the root of this 
mine the fate of such activities as warfare or fishing expeditions. plant may then have caused slight temporary'muscular weakness, 

Certain ceremonies embodying a modicum of ritual little changed but it does not appear to have affected the mental powers. 
since pre-cession days are still carried out in all parts of Fiji. One Meetings that are of sufficient importance for these ceremonies 
which a11 Fijians regard as of much importance is the formal presen- to be  performed are usually attended by large numbers of persons, 
tation of a tambua; that is, a sperm whale's tooth to the ends of who reciprocate the hospitality of the hosts by gifts of food, mats 
which a plaited coconut fibre cord is attached for convenience in or bark cloth as well as by vigorous communal gesture-dances in 
handling. This is offered as a token of good will on the occurrence which the precision of movement in unison is assisted by an orches- 
of births, marriages and deaths, or on other special occasions, as, tra using wooden gongs or bamboo stamping tubes. 
for example, council meetings. In each instance the party making An important aspect of the social organization of the Fijians is 
the presentation accompanies it with a request, perhaps for nothing the inseparable connection between the social unit to which a per- 
more than a reciprocal expression of good will or perhaps for some- son belongs and the land that all the members of the unit, chief: 
thing more tangible, such as permission to plant on a piece of com- and people alike, own in common. This common o

w

nership by 
munal land or help in time of trouble. The recipient is expected related groups of peoples of their family lands and of their cus- 
to carry out the request if he accepts the whale's tooth; if he can- tomary fishing rights over the shore reefs is the basis of Fijian 

economic activities today, just as the principles of Fijian social 
organization have been su~cessfully used, with modifications, as 
the foundation for the present system of native administration. 

(G. K. R.) 
Religion.-Out of a total population of 345.737. the 1956 cen- 

sus recorded 138,147, mostly Fijians. as Methodists and 137.206, 
all Indians, as Hindus. The total number of Christians n a s  
178.161 Roman Catholics numbering 27.542 and Anglicans 5.130. 
Indian Moslems numbered 2 5 ,394 

Education.--In 1957 there were 508 primary schools with an 
enrolment of 65,645. There nere 32 secondary and postprimary 
schools with 3.480 and five postsecondary institutions with 216 
The enrolment of girls is not far short of that of boys except in 
the case of Indians. where the difference is greater. Apart from 
government and a number of mission schools. village school com- 
mittees, Indian organizations and t ~ o  commercial concerns also 
maintain schools. In  general the government trains and supplies 
moat teachers and administers the educational system. Voluntary 
bodies provide buildings for nongovernment schools and 2 5s. a year 
for each pupil. There are three technical centres and there is also 
at  Suva a central medical school with 2 0 0  students training as 
assistant medical oractitioners. A number of students are main- 

OUTRIGGER S A IL ING CANOE I N  SUVA HA RBOU R.  FIJI tained in higher educational institutions in New Zealand. Evening 
classes for adults in a number of professional and technical subjects 

not do so, he should not accept it. A kava plant is sometimes are well developed at  Suva. The literacy rate for Fijians is 87.62% 
offered as a mark of good will on a less formal occasion instead of and of Indians 3 5.62%. 
a whale's tooth, but as a preliminary to a council meeting both Welfare.-Medical services are for the most part provided by 
whale's tooth and kava plant are presented, and then follows the the government. In  19j6 there nere 2.160 beds and 23.130 hos- 
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pita1 admissions. Outpatients numbered 347,039. Health is gen- 
erally good. Tuberculosis is the most serious disease. Malaria 
does not occur. A government housing scheme for workers in 
Suva is in operation. 

There is no provision for unemployment relief or social insur- 
ance or pensions. but indoor and outdoor relief is provided for the 
infirm, aged and destitute. 

Administration.- Government is provided for under letters 
patent, 1937,  and royal instructions. These provide for an execu- 
tive council presided over by the governor and consisting of 3 ex 

F IJ IA N  BOY DEMONSTRATING AN ANCIENT WAR D A N C E  

officio members and 6 nominated, and a legislative council with 
16 official and I j unofficial members, of whom j  are European. 
5 Indian and j Fijian. Roth the European and Indian representa- 
tion is made up of three elected and two nominated members. 
There is also a Fijian administration ~ h i c h  constitutes a local 
government system with jurisdiction over all Fijians in the colony. 
I n  order to protect them from exploitation Fijians are not permitted 
to alienate their land. 

Production.- The economy of Fiji is primarily dependent on 
agriculture. The total area of land under cultivation is estimated 
at  3 jo,ooo ac. The principal export crops are sugar cane, coconuts 
and bananas, n i th  pineapples and miscellaneous frults and vege- 
tables as minor export crops. The colony produces most of its 
requirements of staple foods: rice, dalo (taro), yams, tapioca, 
pulses, fruits and vegetables. 

Apart from gold minlng, which is an important industry at 
Vatukoula near the north coast of Viti Levu, industrial production 
is limited to the processing of sugar cane, the dehydration of coco- 
nut meat in the preparation of copra, and the production of coco- 
nut oil, coconut meal and margarine. 

Communications.- There are 798 mi. of all-weather surface 
roads and about 400 mi. of narron-gauge light railway operated by 
the Colonial Sugar Refining company. There are an airport and a 
flying boat base and four airstrips on the main islands. The main 
ports of call are Suva and Lautoka but shipping calls also at 
Levuka, Savusavu and Rotuma. See  also PACIFIC ISLAKDS. 

Export Figures for the Principal Fijian Prodzrcts, 1946-51 

Sugar Coconut products Gold 
Year 

Tons 1 Value Tons 1 
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FIKRET, TEVFIK (1867-191 j ) ,  Turkish poet, who. con- 
tinuing the work of Xbdiilhak H2mid ( q . ~ . ) ,  succeeded in freeing 
Turkish poetry from the rules of Persian literary composition 
and established the forms and themes of western poetry. Born in 
Istanbul of a central Anatolian family, the son of a government 
oficial: he was educated at the Galatasaray lyce'e where he later 

.became principal. Tradition bound in his early years. he soon 
came under the influence of French literature and in 1896 became 
the editor of the avant-garde periodical Servetijii?zzcnz that gave 
its name to the literary school of the 1890s. Early sentimental 
poems about the humble and poor and simple descriptive pieces 
gave place to a series of powerful poems included in the Riibabi  
Shikeste and the Halzck' zin Def ter i  in which the poet gave ex- 
pression to his hatred of tyranny and fanaticism, his love of 
liberty and his faith in ~nankind's advancement. (F. I.) 

FILAMENT is the cathode in one of the common types of 
vacuum tube for radio receiving sets. The filament may be the 
source of the electron (q.w.) emission which constitutes the cur- 
rent flexing through the vacuous space. ( S e e  CATHODE RAYS; 
ELECTROX TUBE ; THERMIOXICS.) 

FILANGIERI, CARL0 (1784-1867),  PRINCE OF SATRIANO, 
Neapolitan soldier and statesman, was the son of Gaetano Filan- 
gieri ( 9 . v . ) .  At the age of 15 he decided on a military career and, 
having obtained an introduction to Kapoleon Bonaparte, then first 
consul. was admitted to the military academy at  Paris. He re- 
ceived a commission in an infantry regiment in 1803 and took part 
in the campaign of 1 8 o j  under Louis Sicolas Davout, first in the 
Low Countries and later a t  Ulm, Mariazell and Xusterlitz, where 
he fought with distinction. He  returned to Kaples as captain on 
RlassCna's staff to fight the Bourbons and the Austrians in 1806 
and subsequently went to Spain, where he followed Joseph Bona- 
parte in his retreat from Madrid. I n  consequence of a fatal duel in 
1810, he was sent back to Naples; there he served under Joachim 
Rlurat with the rank of general and fought against the Anglo- 
Sicilian forces in Calabria and at llessina. On the fall of Na- 
poleon he took part in Xlurat's campaign against Austria and \\,as 
severely wounded at  the battle of the Panaro ( 1 8 1  5 ) .  On the 
restoration of the Bourbon king, Ferdinand I\.' (I). Filangieri 
retained his rank and command, but found the army utterly dis- 
organized and impregnated n-ith Carbonarism. In  the disturbances 
of 1820 he adhered to the Constitutionalist party and fought under 
Gen. Guglielmo I'epe (9.v.) against the Austrians. On the re- 
establishment of the autocracy he was dismissed from the service 
and retired to Calabria.  here in 1819 he had inherited the 
princely title and estates of Satriano. 

In 1831 he was recalled by Ferdinand I1 and entrusted with 
various military reforms. On the outbreak of the troubles of 
1848 Filangieri advised the king to grant the constitution. n-hich 
he did in Feh. 1848. but  hen the Sicilians formally seceded from 
the Seapolitan kingdom Filangieri was given the comlnaxl of an 
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armed force with which to reduce the island to obedience. I n  
September he began the bombardment of Messina, which he cap- 
tured (Sept. ?)  after very severe fighting. He then advanced 
southward, besiege? and took Catania, where his troops committed 
many atrocities, and by May 1849 he had conquered the whole of 
Sicily, though not without much bloodshed. He remained in Sicily 
as governor until 18j j, when he retired into private life, since the 
hostility of Giovanni Cassisi. the minister for Sicily, prevented his 
carrying out the reforms that he desired. On the death of Ferdi- 
nand I1 (May 2 2 ,  1859) the new king, Francis 11, appointed Filan- 
gieri premier and minister of war. He promoted good relations 
with France, then fighting with Piedmont against the Austrians in 
Lombardy, and strongly urged on the king the necessity of an alli- 
ance with Piedmont and a constitution as the only means whereby 
the dynasty might be saved. These proposals being rejected, 
Filangieri resigned his office. In June 1860 Francis at last prom- 
ised a constitution, but it was too late, for Giuseppe Garibaldi 
was in Sicily and Naples was seething with rebellion. On the ad- 
vice of Liborio Romano, the new prefect of police, Filangieri was 
ordered to leave Naples. He went to Marseilles with his nife 
and subsequently to Florence, where at  the instance of Gen. A. F.  
La Marmora he undertook to write an account of the Italian army. 
Although he adhered to the new government he refused to accept 
any dignity at  its hands. and died a t  his villa of San Giorgio a 
Cremano. near Naples. on Nov. 2 ,  1867. See also XAPLES, RING- 
DOM OF. 

His biography was written by his daughter, Teresa Filangieri Fieschi 
Ravaschieri, I1 Generale Carlo Filangieri ( x g o z ) ,  an interesting although 
somewhat too laudatory volume based on the general's own unpublished 
memoirs. See also P. Cala Ulloa, Di Carlo Filangievi nella storia de' 
nostri tempi (1871) ; V. Finocchiaro, La Rivoluzione siciliana del 
1848-49, with bibliography ( 1 9 0 6 ) .  

FILANGIERI, GAETANO (1752-1788). Italian lawyer, 
author of an influential work on legislation in which he advocated 
economic, legal and religious reforms, was born at Naples on 
Aug. 18. 17 52. His father planned a military career for him. but 
he soon abandoned it  for the study of law. At the bar his knowl- 
edge and eloquence early secured his success, while his defense of 
a royal decree reforming abuses in the administration of justice 
gained him the favour of the king, Charles, afterward Charles I11 
of Spain, and led to several honourable appointments at court. 
The first two books of his great work, La  Scienza della legislazione, 
appeared in 1780. The first book contained an exposition of the 
rules on which legislation in general ought to proceed, while the 
second was devoted to economic questions. These two books 
showed him to be an ardent reformer and vehement in denouncing 
the abuses of his time. He insisted on unlimited free trade and 
the abolition of the medieval institutions which impeded produc- 
tion and national well being. Their success was great and im- 
mediate not only in Italy but throughout Europe at  large. In 1783 
he married, resigned his appointments at court and, retiring to 
Cava. devoted himself steadily to the completion of his work. In  
the same year appeared the third book, devoted entirely to the 
principles of criminal jurisprudence. The suggestion which he 
made in it as to the need for reform in the Roman Catholic Church 
brought upon him the censure of the ecclesiastical authorities. and 
it was condemned by the Congregation of the Index in 1784 In  
178j he published three additional volumes, making the fourth 
book of the projected work and dealing with education and morals. 
I n  1787 he mas appointed a member of the supreme treasury 
council by Ferdinand IV, but his health, impaired by close study 
and overwork in his new office. compelled his withdrawal to the 
country at  Vico Equense. He died on July 21, 1788, having just 
completed the first part of the fifth book of his Scienza. He left 
an outline of the remainder of the work, which was to have been 
completed in six books. 

The best edition of the Scienza is that by Villari, 3 vol. ( 1 8 6 4 - 7 6 )  ; 
the book was translated into most of the European languages, Eng. 
trans. by R. Clayton, The Science of  Legislation ( 1 8 0 6 ) .  

FILARETE (ANTOKIO DI PIETRO AVERLINO or AVERULINO) 
( c .  1400-1469), Italian sculptor and architect, who from 1433 
until 1445 was employed in Rome on the bronze door of St. Peter's, 
is thought to have been born in Florence and trained under 

Ghiberti. I n  1448 he fled from Rome back to Florence, entering 
in 1451 the service of Francesco Sforza, duke of Milan. I n  Milan 
he was active principally as an architect, and designed the Ospedale 
Maggiore (14 57-65)> the first Renaissance building in Lombardy. 
Between 1460 and 1464 Filarete wrote his Trat ta to  d'architettura. 
Inspired by Leone Battista Alberti's D e  re aedificatoria, this de- 
scribes a model city called Sforzinda, and was dedicated to Piero 
de' Medici, for whom Filarete made a bronze reduction of the 
equestrian statue of Marcus Aurelius, now in the Albertinum, 
Dresden (1465). According to Giorgio Vasari, he returned in 
1465 to Rome, where he died. 

The two wings of the famous door a t  St. Peter's are divided into 
unequal rectangular areas, with figures of God the Father and the 
Virgin Mary, St. Peter and St. Paul, and representations of the 
martyrdoms of these saints. Between them are historical scenes, 
and in the foliated borders are figures from classical mythology. 
By comparison with the bronze doors of Lorenzo Ghiberti and 
Donatello in Florence, Filarete's door is ill-planned and crudely 
executed, and its importance derives from its hieratic classicizing 
style. The first Renaissance monument of a specifically Roman 
type, it  influenced the work of Isaia da Pisa and later Roman 
sculptors. (J. W. P.-H.) 

FILARIASIS. This group of infections is caused by slender, 
threadlike roundworms called filariae (see KEMATODA) . Filariae 
are parasitic in blood, tissues and body cavities of a great variety 
of animals, including man. 

The principal human filariae are Wuchereria bancroft i ,  W .  
malayi ,  Onchocerca volvulus and Loa loa. The resulting infec- 
tions are Bancroftian filariasis, Malayan filariasis, onchocerciasis 
and loaiasis, respectively. Filarial worms of lesser medical im- 
portance include Acanthocheilonema perstans, A. streptocerca and 
2CZansonella ozzardi. 

Many characteristics are shared by the four principal human 
filariae. Adult female worms living in body tissues give birth to 
large numbers of microscopic, motile embryos called microfilariae, 
which appear either constantly or periodically in blood or lymph 
vessels of the skin of an infected person. Unless ingested by suit- 
able insect hosts (mosquitoes for W. bancrofti and W .  malayi, 
black flies for 0. volvulus and deer flies for L .  l o a ) ,  microfilariae 
cannot develop further and are destroyed by the human body. 

However, once in their particular 
insect host, microfilariae migrate 
quickly from the digestive tract 
to selected tissues, where, after 
about two weeks, they complete 
a series of growth stages. Then, 
as infective larvae, they move to 
the mouth parts of the insect to 
await transfer to a new human 
host. As the insect takes another 
blood meal, the larval worms es- 
cape onto or into the person's 
skin and penetrate to  subcutane- 

B y  C O U R T E S Y  O F  D R .  E .  c. F A U ~ T  ous tissues or lymph vessels. Lit- 
S H E A T H E D  E M B R Y O  ( M I C R O F I L A R I A )  tle is known of the development 
OF W U C H E R E R I A  B A N C R O F T I ,  T H E  of larvae in man, except that the 
C A U S A T I V E  ORGANISM O F  B A N -  worms mature in about a year. 
C R O F T ' S  F I L A R I A S I S .  A S  S E E N  IN ~ ~ ~ ~ ~ ~ f t i ~ ~  ~ i l ~ ~ i ~ ~ i ~ . -  
T H E  B L O O D  O F  A PATIENT AT MID- 
N I G H T .  O R I G I N A L  x 300 Adult W .  bancrofti live in lym- 

phatic vessels and lymphoid tis- 
sues, especially in the pelvic region. Microfilariae usually show 
nocturnal periodicity, swarming into cutaneous blood vessels a t  
night and migrating to internal organs, especially the lungs, during 
the day. In  inhabitants of certain South Pacific islands, however, 
microfilariae are present continuously in peripheral blood. Some 
authorities regard this nonperiodic form as a separate species, 
W .  pacifica. 

Bancroftian' filariasis is widely but unevenly distributed in 
the tropics. I t  occurs along the coasts and watercourses of tropical 
Africa and of Asia from Arabia to China, along the northeastern 
coasts of Australia and South America, and on many tropical 
islands in the Pacific and Indian oceans and the Caribbean sea. 
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The principal mosquito vectors are Cn~lex fatigans, C. pipiens and 
Aedes poly?zesiensis. Several species of Anoplzeles are of local 
importance. 

Many infected persons have no symptoms of disease. When 
symptoms do occur, they may appear as early as 34 months after 
infection. Lymphangitis (inflammation of lymph vessels) and 
lymphadenitis (swelling of lymph nodes) near the worms are 
early symptoms. Acute attacks last a week or less, then subside, 
only to recur a t  irregular intervals of time. Between attacks the 
affected lymphatics remain swollen bu t  not painful. These re- 
actions probably result from sensitization of tissues to filariae. 
Severity of symptoms is intensified by secondary bacterial infec- 
tions. 

After repeated attacks, chronic disease causes blockage of 
lymph channels. The arms. legs. scrotum or breast may become 
permanently s~vollen (elephantiasis). Deeper lymphatic channels 
of the body may rupture into the bladder, body cavity or tunica 
vaginalis. 

Effects of medicinal treatment on filariasis are not consistent. 
Diethylcarbamazine, arsenicals and antimonial compounds are 
valuable in eliminating microfilariae and perhaps adult worms, but 
their effectiveness against filarial disease is unproved. Surgical 
treatment offers relief from chronic forms of the disease (elephan- 
tiasis. etc.). but these conditions tend to re la~se .  

Prevention of Bancroftian filariasis consists of antimosquito 
measures, protection from mosquito bite and use of antifilarial 
drugs (especially diethylcarbamazine) to reduce microfilarial in- 
fections in the human population. 

M a l a y a n  Fi1ariasis.-Infections with LV. malayi generally re- 
semble those with TT7. bancrojti. Ho~vever, both adult worms and 
microfilariae of the two species can be differentiated. Other 
distinctive characteristics of T C 7 .  mczlayi are its distribution and its 
mosquito vectors. IV. malayz is found in river valleys of south- 
eastern Asia from India to southern Korea and on adjacent islands. 
Several species of Jfansonta mosquitoes are the principal vectors. 
Control of Malapan filariasis was complicated by discovery of 
microfilariae that appear to be Ti'. malayi in Malayan monkeys. 

0nchocerciasis.-Adult 0, v u l v u l ~ ~ s  are found either free or in 
tumours in subcutaneous tlssues. Related species of O?zclzocerca 
occur in other animals. Onchocerciasis is prevalent in equatorial 
Africa and in coffee-growing areas of lfexico, Guatemala and 
Venezuela. Several species of black flies transmit 0. eolvul t~s  (see 
BLACIC F L Y ) .  

Early in the infection, adult filariae wander freely in sub- 
cutaneous tissues, but eventually they are trapped by growth of 
fibrous tumours around them. Microfilariae are found in nodules 
and the skln. Few appear in peripheral blood. I n  Africa, nodules 
are most abundant on the trunk, thighs and arms. but in Central 
America they occur most commonly on the head and shoulders. 
The nodules vary in size and firmness and may provoke intense 
itching but are otherwise painless. iyandering microfilariae may 
enter the eyes through small lymphatic vessels, become trapped 
and eventually cause blindness. Impaired vision is found in 30% 
of infected persons in Guatemala and up to 85% in Belgian Congo. 

Surgical removal of tumours is recommended, since this elim- 
inates the source of microfilariae. Suramin sodium and diethyl- 
carbamazine rapidly destroy microfilariae but also may precipitate - .  
severe allergic reactions. Application of D D T  as an7ekulsi'on to 
rivers in Africa effectively controlled black fly populations. In  
Guatemala. however, these flies breed in tiny mountain streams 
that are difficult to locate and control. See also BLINDNESS 

Loaiasis.-Adult Lou loa lives freely in subcutaneous tissues. 
Microfilariae. usually with diurnal periodicity, are found in periph- 
eral blood. Loaiasis is found in equatorial rain forests of Airica, 
and several species of Clzrysops (deer flies) act as vectors. Lou 
produces a chronic disease characterized by itching, irritation and 
fugitive snellings. The latter, known as Calabar swellings, are 
temporary inflammatory reactions appearing suddenly and disap- 
pearing in about three days. They probably result from sensitivity 
to the parasite or its products. I n  their wanderings adult worms 
may pass through the anterior chamber of the eye, hence the name 
"eye worm." They do not materially affect vision. 

Diethylcarbamazine destroys microfilariae and, in recently ac- 
quired infections, adult worms as well. Long-established infec- 
tions are more resistant to chemotherapy. Adult ~vorms can be 
removed surgically when they move close to the surface of the skin. 

Prevention of loaiasis includes use of antifilarial drugs to reduce 
human sources of infection and vector control measures. I n  some 
areas, control is seriously complicated by loaiasis in monkeys. 
See also PARASITIC DISEASES. 

BIBLIOGRAPHY.-P. H. Bahr, Filariasis and Elephantiasis i n  Fiji, re- 
port to the London School oi Tropical Medicine (1912) ; F. W. 
O'Connor and C. R. Hulse, "Studies in Filariasis: I .  In Puerto Rico," 
Puerto Rico J. Pub. Health G Trop.  Med., 11:167-z72 (in Spanish, 
273-367) (193:) ; M. 0. T. Iyengar, "Studies on the Epidemiology of 
Filariasis in Travancore," Indiafz 1M. Research Mem.,  Memoir no. 30 
(1938) ; R. P. Strong et al., "Onchocerciasis in Africa and Central 
America," Am. J. Trop.  Med., 18:supplement (1938); R. M. Gordon 
et al., "Symposium on Loaiasis," Tr .  Roy .  Soc. Trop.  Med.  G Hyg., 
49:98-157 (March 1955). (L.  A. J .)  

FILBERT, the name applied to plants and nuts of the genus 
Corylus (see HAZEL). This genus includes at least 1 1  known 
species of deciduous, catkin-bearing plants which together nearly 
encircle the land portion of the globe in the north temperate zone. 
The filberts C. americuna and the beaked filbert, C. cornuta, attain 
heights of 10 to 15 ft . ;  the California filbert: C. califarnica, some- 
times grows to 30 ft. The other species are the Chinese filbert, 

1. H O R A C E  MCFARLAND CO 

A M E R I C A N  FILBERT ( C O R Y L U S  AMERICANA) 

C. chinensis; the European filbert. C. avellu?za; the giant filbert. C.  
maxima; the Himalaya filbert, C. ferox; the Japanese filbert, 
C. sieboldiana; the Siberian filbert. C, heterophyllu; the Tibetan 
filbert. C .  tibetica; and the Turkish filbert. C. colzir?zu. Hybrids 
between several of the species have occurred naturally or under 
cultivation. The American and beaked filberts have been used 
as pistillate parents in crossing with choice varieties of the Euro- 
pean filbert to breed hardy varieties for use in the northern states 
and British Columbia. Breeding filbert5 by making backcrosses 
on the chance-hybrid Rush variety was begun in 1919 by J. F. 
Jones of Lancaster, Pa. Later breeding by J. U. Gellatly. Lyest- 
bank, B. C.. utilized the beaked filbert from the Peace river valley. 
The U.S. department of agriculture and the New York Experiment 
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station introduced some hybrid varieties after 1950. 

The European and giant filberts, together with some of their 
natural hybrids, furnish the commercial varieties under cultiva- 
tion in Europe, Turkey and the United States. The plants range 
from shrubs to trees 25 ft. in height. In various parts of Asia, 
varietal selections for local use have been made from the Himalaya 
and Siberian species. The Chinese and Turkish filberts are free 
growing species, the former reaching heights of 1 2 0  ft. and the 
latter of 60 ft. or more. As known in western Europe and the 
United States, the nuts of both are rather small, thick-shelled 
and of mild flavour. Nevertheless, both are important food pro- 
ducers in their respective habitats. Ornamental shrubby filberts 
include the Japanese with its red catkin flowers, the Winkler 
American variety with its red fall colour and the well-known purple 
foliaged variety of giant filbert. One variety has contorted limbs. 

Culturally, the European filbert requires a cool to cold, but 
not rigorous climate, a definite period of winter chilling, a deep, 
medium rich soil. freedom from dense shade, an abundance of 
one-year wood for fruiting and pollen from other varieties. R'her- 
ever it grows, it is likely to be vulnerable to winter injury; the 
staminate flowers may be killed for part or all of their length. 
or the branches may be frozen back. Flower injury, which is 
more common in most varieties, may occur during midwinter or 
while the pollen is being shed. I t  is most frequent when the 
flowers are open, when daily minimum temperatures suddenly drop 
from above freezing to several degrees below and when there are 
strong accompanying winds. Actually the damage is more largely 
due to desiccation by wind than to low temperatures, and it may 
be prevented to a great extent by windbreaks. 

Filbert roots penetrate deeply into the soil; where hardpans 
are less than ten ft. below the surface, the trees do not perform 
well after the first few years. All species tolerate considerable 
shade, but when this becomes too great, fruiting falls off sharply. 
By English systems of pruning, the trees are appreciably dwarfed 
as they are hard-pruned in late winter after the pollinating period 
is over and again in summer by merely nipping off certain new 
shoots. In Oregon and Washington valleys pruning is mostly 
limited to opening up the branches to permit the sun to reach all of 
the fruiting spurs, and to controlling the suckers which, with most 
varieties, tend to spring up thickly about the base of the tree. 
Also in the Lnited States, all new plantings include trees of pol- 
linizer varieties at  regular intervals throughout the orchard. The 
usual ratio of pollinizers to the principal varieties is I to j or 8. 

In England and the U.S. many varieties are grown. In England. 
Kentish Cob, the favourite, bears a large. attractive appearing nut 
u-hich is oblong, wide and thick, and of excellent eating quality. 
Of the United States varieties, the first and a second in popularity 
are Barcelona and Du Chilly. The former bears a nut of irregu- 
larly rounded form, but of large size. The tree is a stronger 
grower and a more fruitful bearer than Du Chilly, though the nut 
is not its equal in fine flavour. Du Chilly resembles Kentish Cob 
so closely as to seem to be identical with it. Royal is a giant 
fruited variety of Oregon origin. Germany has produced hardy 
varieties. Turkey, Italy and Spain were leading producers in the 
second half of the 20th century. The U S ,  was a relatively small 
producer, mostly in Oregon and Washington. (J. C. McD.) 

FILCHNER, WILHELM (1877-1957) German scientist 
and explorer who led the German antarctic expedition of 1911-12, 
was born at Munich on Sept. 13. 1877, and was educated at the 
Prussian militafy academy. A journey across the Pamirs in 1900 
aroused his scientific curiosity and was follo14ed by an expedition 
to Tibet in 1903-oj. In 191 1-1 2 he took a German expedition to 
Antarctica in the "Deutschland," having previously visited Spits- 
bergen (1910) to test equipment. In  Antarctica Filchner dis- 
covered the southwestern continuation of Coats land and made 
observations of ice drift in the Weddell sea. War frustrated plans 
for a second expedition. In 1926-28 he led a further expedition to 
Tibet carrying out cartographic surveys and magnetic observations. 
In  1939-40 he made a magnetic survey of Nepal. The period of 
World Lt-ar I1 he spent in India. He died in Zurich on May 7 .  19 j7. 

His published accounts of his travels include Ein Ri t t  uber 
den  Pamir (1903) ; Das Ratsel des Matschu (1907) ; Z u m  sechsten 

Erdteil (192 2 )  ; Om mani  padme h u m  (1929) ; Bismillah (1938) ; 
Ein Forscherleben (19 jo ) .  (H.  G. KG.) 

FILE-FISH or  TRIGGER-FISH, the name given t o  fishes 
of the genus Balistes of the family Balistidae and sub-order Balis- 
tiformes, inhabiting all tropical and subtropica! seas. The body 
is compressed and not covered with ordinary scales, but with 
small juxtaposed scutes. The first of the three dorsal spines is 
very strong, roughened in front like a file and hollowed out be- 
hind to receive the second much smaller spine, which, besides, has 
a projection in front, a t  its base, fitting into a notch of the first. 
Thus these two spines can only be raised or depressed simultane- 
ously, in such a manner that the first cannot be forced down un- 
less the second, which has been compared to a trigger, has been 
previously depressed. Both jaws are armed with eight strong 
incisor-like and sometimes pointed teeth, by which these fishes are 
enabled to break off pieces of madrepores and other corals on 
which they feed, and to chisel a hole into the hard shells of Mol- 
lusca in order to extract the soft parts. In  this way they do much 
injury to pearl-fisheries. The related file-fish (h lonacan thus )  has 
only one dorsal spine' and a velvety skin. Some 30 different 
species are sometimes referred to as Balistes. About coral reefs 
of the Indian and Pacific oceans there are brightly coloured, bold- 
ly  patterned trigger-fishes (Balistapus rectangulus and B. aculea- 
t u s )  with the Hawaiian name "humuhumu-nukunuku-apua'a," 
which are reputed to be poisonous to eat. 

FILELFO, FRANCESCO (1398-1481), Italian humanist 
whose life and works illustrate the power acquired by men of let- 
ters in I jth-century Italy. H e  was born at Tolentino, July 25, 
1398 In  1421 he went to Constantinople, returning to Italy in 
142 7, and from then until his death (July 3 I ,  1481, a t  Florence) he 
moved from one city to another as a teacher of classical languages 
and literature. Exceptionally productive was the period spent in 
the service of the dukes of Milan, from about 1440 until 1471. His 
literary output, in Latin. Greek and Italian, was, like his culture, 
unusually extensive. including epic and lyric poetry, erudite clas- 
sical works and treatises on philosophy. His most interesting 
achievement was his large collection of letters, an invaluable source 
of information on the period. 

Filelfo's work is relatively unimportant as a contribution to 
philology or the history of poetry, but his life and writings together 
are of significance in the social history of his time since they show 
the influence letters had acquired. His services were eagerly 
sought by nearly all the Italian princes, who offered him the money 
and power for which he was ambitious in return for the subjection 
of his personality and principles. 

In  Filelfo is epitomized the division of literature as a profession 
from moral considerations and personal feelings which was to con- 
stitute one of the main features of Italian history until the 
Risorgimento. 

BIBLIOGRAPHY -C. De Rosmini, Vita di Francesco Filelfo, 3 vol. 
(1808) ; G. Benadduci, "Contributo alla bibliografia di Francesco 
Filelfo," in Atti e Menz, della R.  Dep di storia patria per le prov. delle 
,?4arche, vol. v, pp. 459-j3 5 (1901). See also 1.. Rossi, I1 Quattrocento, 
5th ed., pp. 37-43, 154-155, 244-245, 268-269 (1953). (G P. G )  

FILIBUSTER, a name originally given to the buccaneers 
(9.v.) .  The term is probably derived from the Dutch v r y  buiter,  
"freebooter"; it was revived in the L.S. to designate those ad- 
venturers who, after the termination of the war between 3Iexico 
and the United States, organized expeditions within the United 
States to take part in ]Vest Indian and Central American revolu- 
tions. The modern use of the word in this sense denotes one who 
engages in private warfare against any state. 

With the passage of time, the term has taken on another mean- 
ing applicable to legislative bodies and especially to the United 
States senate. I t  refers to the practice of using delaying tactics 
or engaging in prolonged discussion for the purpose of preventing 
a vote. I t  is consequently a device whereby a determined minority 
by delay and interminable debate seeks to prevent the majority 
from expressing its will in legislation. The intent is to wear out 
the majority so that from fatigue or under the pressure of other 
business, i t  will give up and either lay aside the pending measure or 
alter it significantly to induce the minority to lay aside the fili- 
buster. I t  is thus a stratagem to make the minority-rather than 
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the majority-will prevail. 

I n  the C.S. house of representatives a minor form of filibuster- 
ing is sometimes carried through by frequent quorum calls. But 
the power of the rules committee to prescribe limits on debate 
normally assures the house of the ability to come to a vote. I t  is in 
the U.S. senate that the practice of filibustering has found its 
fullest development. I ts  effectiveness is greater near the end of a 
session when pressure to adjourn is great, the time is short and 
there tends to be a mass of other legislation to pass upon. 

I n  most deliberative bodies attempts a t  filibustering can be 
prevented by the parliamentary action of moving the previous 
question. This motion, like those to adjourn and to lay on the 
table. is not debatable. If this motion carries. then the vote on the 
pending business must immediately take place. The United States 
senate had such a previous question rule from I 789 and 1806, and 
it mas widely used in the British parliament in the 17th and 18th 
centuries. From 1789 to 1828 the presiding officer of the senate 
also had, in practice, the unappealable poxver to stop superfluous 
motions and tedious speeches, and evidence seems to indicate that 
this power was used by vice-presidents John Adams. Thomas Jef- 
ferson and Aaron Burr. 

In  1825 John Randolph of Virginia was elected to the senate 
and proceeded to make irrelevant and tedious speeches which 
Vice-Pres. John C. Calhoun refused to rule out of order. In 1828, 
apparently in order to check such devices, the senate not only 
specifically provided that the presiding officer had such powers, 
but also made his rulings appealable to the senate itself. Xp- 
parently the purpose was to strengthen rather than weaken senate 
discipline by adding the weight of the majority to questions of 
order. A rule of relevancy Tvas also available to limit debate. 

But in 1872, Vice-Pres. Schuyler Colfax ruled that "under 
the practice of the Senate the presiding officer could not restrain 
a Senator in remarks which the Senator considers pertinent to the 
pending issue." With this ruling, the heyday of the filibusters 
arrived. 

During the so-called Progressive era, from 1907 to 1917, the 
filibuster was used a number of times on ideological grounds, 
notably by Sen. Robert hf. La Follette, Sr, and others against 
the Aldrich-Vreeland Banking bill of 1908. the Canadian Reci- 
procity bill of 1911, the Ship Purchase bill of 191 j and finally Pres. 
tVoodrow Wilson's Armed Merchant Ship bill of ?.larch 1917. 

Rule 22.-This last filibuster by the so-called "willful 11" dur- 
ing the closing days of the 64th congress, as relations with Ger- 
many reached a crisis, led to the adoption of cloture provisions in 
the opening days of the 6 j th  congress. Under pressure from 
Sen. Thomas J. Walsh of Montana, rule xxii was amended so that 
a petition of 16 senators to close debate on "any pending measure" 
should, after two days' delay. be brought before the senate for a 
vote and could be passed by the affirmative votes of two-thirds 
of those present and voting. If this motion carried, then each 
senator was entitled to speak for not more than one hour on all 
motions, and dilatory motions or amendments were to be ruled 
out of order. 

I n  the entire history of this version of rule xxii (1917-49), the 
closing of debate was successfully invoked on the treaty of 
Versailles in 1919. the LVorld court in 1926 and on two other oc- 
casions. Though frequently tried, it was never affirmatively voted 
for the so-called civil rights bill of the 1930s and 1940s; e.g., 
federal bills against lynching and use of the poll tax as a pre- 
requisite to voting and bills for fair employment practices. 

In  1949. a determined effort was made to modify rule xxii so 
that cloture would not be so difficult. But the move backfired 
when a coalition of the conservative, southern uing of the Demo- 
cratic party and the middle western and western wing of the Re- 
publican party under the guise of broadening the rule to cover 
"motions or other matters" as well as "measures," made it more, 
rather than less, difficult to limit debate. This was done by re- 
quiring for passage of a cloture motion an affirmative vote of 
two-thirds of the members "duly chosen and sworn." A second 
change, although little noticed at the time, was even more im- 
portant. namely. that there could be no limitation of debate on a 
motion to bring up a change in the rules. This new rule xxii, 

added to the historic underrepresentation of the populous states 
in the senate. was designed to give the senators of a small fraction 
of the people-from just 17 states-an unchangeable veto power 
over legislation. 

Rules for t h e  Senate.-A group of senators, however, believed 
that there was a crack in the filibuster defenses and that under 
the express constitutional provision that "each House may deter- 
mine the Rules of its Proceedings" (art. i! sec. j ) ,  it was possible 
for the senate. like the house, to change its rules a t  the begin- 
ning of a new congress without being inhibited by rule xxii itself. 
The opponents of this theory argued that the senate, as a "con- 
tinuing body," carried over its rules from congress to congress 
and was, therefore, bound by rule xxii from the very beginning of 
a new congress. 
,4 motion was therefore made by the proponents of a change at  

the beginning of the 83rd congress on Jan. 3, 1953 to proceed to the 
consideration of rules for the senate. After a brief debate, the 
Republican leader, Sen. Robert A. Taft,  moved to table this mo- 
tion, and this was done by a vote of 70 to 21. I n  Jan. 1957, 
this effort was renewed and again tabled. But this time there 
were 38 votes (and 3 others absent) against tabling the motion. 
During the discussion an opinion generally favourable to the mo- 
tion was handed down by Vice-Pres. Richard M. Nixon. 

Immediately following this vote! two main resolutions were pre- 
sented for changing rule xxii. The majority and minority leaders. 
senators Lyndon Johnson and 'It'illiam Knowland, sponsored one 
which merely called for the re-establishment of the 1917 rule call- 
ing for cloture by a two-thirds vote of those present and voting, 
but also provided that senate rules should continue from one 
congress to the next and could only be changed in accordance with 
their own terms. 

Sen. Paul H.  Douglas of Illinois with 13 other senators pre- 
sented an alternative resolution providing that after two days' 
notice on motion of 16 senators debate could be limited by two- 
thirds of those "present and voting," and after 15 days by an af- 
firmative vote of a majority of those "duly chosen and sworn." 
The sponsors of this resolution pointed out that they wanted to 
provide for full and free debate, but that after a due period of 
discussion a majority was entitled to obtain a vote. 

These resolutions were referred to the rules committee which. 
after full hearings by a subcommittee, in 1958 reported out the 
Douglas resolution by a majority vote. I t  was not called up for 
action by the senate leadership, and the proponents of a change 
in rule xxii announced that the battle to restrict filibustering 
would be a continuing one until successful. 

B I B L I O C R A P H Y . - L ~ ~ ~ S ~ ~  Rogers, The American Senate (1926) ; 
Franklin L. Burdette, Filibustering in the Senate (1940) ; Paul H. 
Douglas, The Filibuster (195;) ; Report of U.S. Senate Committee on 
Rules and Administration on Proposed Amendments to Rule XXII, 
to accompany S. Res. 17 (8jth Congress, zd Sess., Senate Report 
no. 1jo9, pt. I ,  2 )  (1958) ; Hearings on Proposed Amendments to Rule 
XXII. before a Special Subcommittee of Committee on Rules and Ad- 
ministration of U.S. Senate, June 17-July 16, 1927. (P. H. Ds.) 

FILICAIA, VINCENZO DA (1642-1 707), Italian poet 
once highly esteemed for a wealth of sonorous verse on political 
and religious themes, was born at  Florence, Dec. 30, 1642. He  was 
educated by the Jesuits and studied law at  Pisa university. He  
then returned to Florence where he devoted himself to literary 
studies. He secured the patronage of Christina of Sweden, entered 
the Arcadia (see ITALIAX LITERATURE), and was later appointed 
governor of Volterra (1696) and Pisa (1700) by Cdsimo 111, grand 
duke of Tuscany. Filicaia won fame with six spirited canzoni 
(1684) on the relief of Vienna from the Turkish siege by John 
Sobieski and the Poles. His sonnets lamenting the fate of Italy 
(e.g., "Dovk, Italia, il tuo braccio?") were also admired until well 
into the 19th century; and for Lord Macaulay he was a major 
poet. Yet to modern taste-except for a few religious lyrics. such 
as the lines "Alla beata VergineH-Filicaia's verses seem bombastic 
and pretentious. He  died at  Florence, Sept. 24. 1707. His Poesie 
Toscane was published in 1707 and Poesie e lettere in 1864. 

(D. M. WE.) 
FILIGREE, jewel work of a delicate kind made with twisted 

threads usually of gold and silver. Though filigree has become a 
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special branch of jewel work it was originally part of the ordi- 
nary work of the jeweler. A. Castellani states, in his Memoir o n  
the Jewellery of the Ancients (1861), that the jewelry of the 
Etruscans and Greeks was made by soldering together and so 
building up the gold, rather than by chiseling or engraving the 
material. The art may be said to consist in curling, twisting and 
plaiting fine, pliable threads of metal, and uniting them at tht-~r 
points of contact with each other, and with the ground, by means 
of gold or silver solder and borax, by the help of the blo~~pipe.  
Small grains or beads of the same metals are often set in the eyes 
of volutes, on the junctions or a t  intervals at which they \viil set 
off the wirework effectively. The more delicate work is generally 
protected by framework of stouter wire. Brooches, crosses, ear- 
rings and other personal ornaments of modern filigree are gen- 
erally surrounded and subdivided by bands of square or flat metal 
giving consistency to the filling up. 

The Egyptian jewelers employed wire, both to lay down on a 
background and to plait or otherwise arrange d jour. But, with 
the exception of chains, it cannot be said that filigree work was 
much practised by them. Their strength lay rather in their 
cloisonnC work and their molded ornaments. Many examples, 
however, remain of round plaited gold chains of fine wire, such 
as are still made by the filigree workers of India, and known ds 
Trichinopoli chains. I n  ornaments derived from Phoenician sites 
such as Cyprus and Sardinia, patterns of gold wire are laid down 
with great delicacy on a gold ground, but the art mas advanced to 
its highest perfection in the Greek and Etruscan filigree of the 
6th to the 3rd century B.C. 

I t  is probable that in India and various parts of central Asia 
filigree has been worked from the most remote period without any 
change in the designs. Indian filigree workers retain the same pat- 
terns as those of the ancient Greeks, and work them in the same 
way. Very fine grains or beads and spines of gold, scarcely 
thicker than coarse hair, projecting from plates of gold are methods 
of ornamentation still used. 

Passing to later times we may notice in many collections of 
medieval jewel work reliquaries, covers for the gospels, etc., 
made either in Constantinople from the 6th to the 12th century, 
or in monasteries in Europe, in which Byzantine goldsmiths' 
work was studied and imitated. These objects, besides being en- 
riched with precious stones, polished, but not cut into facets, and 
with enamel, are often decorated with filigree. In  the north of 
Europe the Saxons, Britons and Celts were, from an early period, 
skillful in several kinds of goldsmiths' work. 

The Irish filigree work is more thoughtful in design and more 
varied in pattern than that of any period or country that could 
be named. I ts  highest perfection must be placed in the 10th and 
11th centuries. The Irish National museum in Dublin contains 
a number of reliquaries and personal jewels, of which filigree is 
the general and most remarkable ornament. The "Tara" brooch 
has been copied and imitated, and the shape and decoration of it 
are well known. Instead of fine curls or volutes of gold thread, 
the Irish filigree is varied by numerous designs in which one thread 
can be traced through curious knots and complications, which, 
disposed over large surfaces, balance one another, but always with 
special varieties and arrangements difficult to trace with the eye. 
The long thread appears and disappears without breach of con- 
tinuity, the two ends being generally worked into the head and 
the tail of a serpent or a monster. The reliquary containing the 
"Bell of St. Patrick" is covered with knotted work in many va- 
rieties. A two-handled chalice, called the Ardagh cup, found near 
Limerick in 1868, is ornamented with work of this kind of extraor- 
dinary fineness. 

Much of the medieval jewel work all over Europe down to 
the 15th century. on reliquaries. crosses, croziers and other eccle- 
siastical goldsmiths' work, is set off with bosses and borders of 
filigree. Filigree work in silver was practised by the Moors of 
Spain during the middle ages. The Spanish filigree work of the 
17th and 18th centuries is of extraordinary complexity, and silver 
filigree jewelry of delicate and artistic design is still made through- 
out the country. The manufacture spread over the Balearic Is- 
lands and among the populations that border the Mediterranean. 

I t  is still made all over Italy and in Malta, Albania, the Ionian 
islands and many other parts of Greece. That of the Greeks is 
sometimes on a large scale, with several thicknesses of wires alter- 
nating with larger and smaller bosses and beads, sometimes set with 
turquoises, etc., and mounted on convex plates, making rich orna- 
mental headpieces, belts and breast ornaments. Silver filigree 
brooches and buttons are also made in Denmark, Norway and 
Sweden. Some very curious filigree work was brought from 
Abyssinia after the capture of Magdala-arm guards, slippers, 
cups, etc. See also SILVERSMITHS' AND GOLDSMITHS' WORK; 
JEWELLERY. 

FILIPPI, FILIPPO DE (1869-1938), Italian scientist and 
explorer who led an important scientific expedition to the Kar- 
akoram range in central Asia, was born in Turin on April 6, 
1869. He graduated in medicine a t  Turin university, and pub- 
lished a number of papers on physiological and biological chemis- 
try. In 1897 De Filippi went to Alaska as scientific observer 
with the duke of the Abruzzi (q.v.) and climbed Mt.  St. Elias. 
Although he did not accompany the expedition to the Ruwenzori 
in central Africa in 1906, he wrote the report. I n  1909 he joined 
the duke's expedition to the western Himalaya and Karakoram 
mountains and in 1913-14 organized and led his own scientific 
expedition to the Karakoram under the auspices of the Indian 
government. De Filippi died at  Florence on Sept. 23, 1938. 

FILLAN (FAELAN), SAINT, the name of two saints of Irish 
origin; Fillan is the Scottish form of the name, Faelan the Irish. 
Very little is known about either of them. 

A St. Faelan of Cluain Moescna (unidentified place name. some- 
where in County Westmeath, Ire.) is entered in 8th-century calen- 
dars with a feast on Jan. 9. This was the date of several Fillan's 
fairs in medieval Scotland, showing the same patron. His crozier, 
still in existence (at the National museum, Edinburgh), was 
present a t  Bannockburn, with a relic of his arm. as one of the 
sacred battle ensigns of Scotland. His biography, as found in the 
medieval Breviary of Aberdeen, is unreliable. 

The other St. Fillan, whose feast has been kept on June 20 from 
the 8th century onward, had churches dedicated to him a t  Kil- 
whelan (in the parish of Ballyroan, County Leix, Ire.) and in the 
district of Strathearn (in Perthshire, Scot.). 

BIBLIOGRAPHY.-A. P. Forbes, Kalegzdars o f  Scottish Saints ( 1 8 7 2 )  ; 
J .  M. Mackinlay, Ancient Church Dedications i n  Scotland, vol. ii 
(1914) ; W. J.  Watson, The  History o f  the Celtic Place-A-antes o f  
Scotland (1926). (PL. GN.)  

FILLMORE, MILLARD ( I  800-18 74), I 3th president of 
the United States, came of a family of English stock which had 
early settled in New England. H e  was born on Jan. 7, 18oa, in a 
log cabin built by his father and an uncle in a clearing made by 
them in the heart of the forest in the township of Locke, Cayuga 
county. in central S e w  York. At 15 he was apprenticed to a wool 
carder and. except for intermittent brief attendances in a local one- 
room school, he had no formal education until he was 18 years of 
age. H e  then managed to secure six consecutive months of school- 
ing and shortly after obtained his release as an indentured appren- 
tice and started work in a law office. H e  was admitted to the bar 
in 1823 and, after a short time in Buffalo, practised law in and 
near the village of East Aurora until 1830 when he settled perma- 
nently in Buffalo. 

Within 15 years he became one of the recognized political leaders 
of S e w  York state; within 20 years he rose to the stature of a 
national figure and at  the end of 30 years Fillmore became the 
president of the United States upon whom rested the burden of 
what proved to be one of the most fateful decisions in the his- 
tory of the nation. In  1828 he was elected to the state assembly 
where he served three terms and secured the passage of a law 
abolishing imprisonment for debt. In  1833 he was elected to the 
U.S. congress as an anti-Jackson (antiadministration) man;  he 
served 1837-43 as a Whig. During this period he had become one 
of the outstanding leaders of the northern wing of the Whig party 
and in his last term he was chairman of the all-pow~erful ways and 
means committee. In  1844 he was nominated as the Whig candi- 
date for governor of New York. He was defeated by a narrow 
margin, but in 1847 was elected by a large plurality as the first 
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comptroller of the state. 

In  1848 the Whig national convention, which nominated Zachary 
Taylor for president, n i th  the strong support of Henry Clay noini- 
nated Fillmore for vice-president On the death of President 
Taylor (July 9, 1850) Fillmore became president. 

Throughout the preceding decade agitation over the threatened 
extension of slavery into new territory had been steadily growing 
in intensity and reached its climax after the Mexican War when 
congress was confronted x i t h  the proposed admission of California 
to statehood. In  his last speech, the dying Sen. John Calhoun 
sternly demanded recognition of the southern point of view favour- 
ing the extension of slavery into California and the southwest. His 
warning that the southern states might not remain in the union 
if these demands were denied, together with equally extreme de- 
mands by antislavery leaders. precipitated a crisis in the affairs 
of the Whig party as well as in the nation at  large. To  meet this, 
Senator Clay proposed a set of resolutions subsequently sub- 
stantially embodied in legislative measures known as the Com- 
promise of 1850. 

President Taylor strongly opposed the adoption of these meas- 
ures but Fillmore, becoming president upon his death, approved 
them. He reorganized the cabinet making Daniel Webster secre- 
tary of state, Thomas Corwin secretary of the treasury and John 
J. Crittenden attorney general. Fillmore had had nothing to do 
with the framing of the controversial measures and, while presid- 
ing over the senate, had scrupulously refrained from expressing 
any opinion. At heart, as he wrote to LVebster, he detested slavery 
but viewed it as an evil which must be endured and given the pro- 
tection of the constitution until it could be gotten rid of "vith- 
out destroying the last hope of free government in the ~ ~ ~ o r l d . "  
The alarm caused by the violent expressions of conflicting opinion, 
together with threats of secession, aroused his lifelong devotion 
to the cause of preserving the union. Joining with Webster, he 
exerted his influence openly in favour of Clay's proposals. 

One of these measures was the Fugitive Slave law, introduced 
by Sen. James Mason of Virginia. making it the affirmative duty 
of the federal government to aid in the capture and return of 
slaves to their lawful owners. The attorney general advised that 
this statute was constitutional and, together with Webster, urged 
Fillmore to sign it, which he did. Fillmore publicly announced 
that if occasion required he would call upon the military to aid 
in the enforcement of the statute. In  a real sense it was the en- 
actment of this law, together with Fillmore's announcement, which 
disintegrated the Whig party. Throughout its history the party 
had been handicapped by the intrigue of ponerful discordant fac- 
tions, the most extreme of which had been the radical abolitionists 

.in the north and the equally radical leaders in the south seeking 
the extension of slavery. 

For a year or more af ter  the adoption of the compromise. agita- 
tion died down somewhat but the attempts as well as the failures 
of the federal government to enforce the Fugitive Slave law soon 
made slavery the one dominant political issue. In  18j2, blebster 
became a candidate for the presidency along with Fillmore and 
Gen. Winfield Scott, v i th  the result that the vote of the northern 
Whigs was split. Scott was nominated and defeated; Clay and 
Webster both died. Fillmore retired as president on March 4,  
1853 In the next presidential contest of 1856, while traveling 
abroad, he was nominated by the new American party which sought 
to capitalize upon maintaining nativism and was nicknamed the 
"Know Nothing" party. Overnhelmingly defeated he never again 
sought public office but retired to Buffalo. 

Several times in his career Fillmore had shown egregiously poor 
judgment: first, a t  its outset, in identifying himself with the po- 
litical use of the anti-Masonic issue and later in accepting the 
nomination of the American party. both of these groups being 
saturated ni th  intolerance and prejudice. When the Republican 
party emerged in 1856 he viewed it as an insignificant group of 
northern extremists; but when the war came, consistent with his 
lifelong devotion to the union. he loyally supported Lincoln until 
1864 nhen, discouraged by the failure to achieve victory. he voted 
for George 1lcClellan. 

In  a very real sense Fillmore's support and defense of the Fugi- 

tive Slave law proved to be his political death warrant. At heart 
a consistent opponent of the extension of slavery, it is reasonably 
clear that in supporting the Compromise of 1850 he TTas domi- 
nated solely by his conscientious desire to preserve the union. His 
policies and decisions delayed for a decade the outbreak of the 
Civil War. 

Throughout his career he was a constant advocate of expanding 
the internal development of the country, seeking particularly to 
unite the east with the far west. Equally important, he xvas one 
of the first national leaders to appreciate the importance of ex- 
tending U.S influence in the Pacific. As president he sent Com- 
modore Matthew C. Perry with a fleet to Japan in 1853, which 
resulted in the Japanese government altering its attitude and 
entering into trade and diplomatic relationships with the U.S. 

Fillmore's successes in public life resulted from qualities of 
personal character. Although he mas not a dramatic or spectacular 
figure and throughout his public career he was handicapped by the 
jealousies and divisions in the Whig party, he consistently main- 
tained an attitude of dignity, magnanimity, high-minded integrity 
and intense earnestness. In  Buffalo he was a leader in founding 
the university, the general hospital. the Society of Natural Sci- 
ences, the Fine Arts academy, the Historical society and many 
other cultural institutions. 

In  domestic life he married (1826) the friend and counselor of 
his youth. Abigail Po~vers, by whom he had a daughter and a son. 
His first wife died in March 1853. and in 18j8 he married Caroline 
C. I\lcIntosh. Fillmore died at  Buffalo on March 8. 1874. Most 
of his official papers were destroyed at the direction of his son. 

See William E Griffis, Millard Fillnzore (191 j) ; l ~ ~ z l l a r d  Fillnzore 
Papers, Buffalo Historical Society, vol. x, xi (1908) ; Robert J .  Rayback, 
Mzllard Fillrnore (1959) ( J  L. O'B)  

FILMER, SIR ROBERT (d. 1653), English political writer, 
champlon of the divine right of kings, nas  born at East Sutton, 
Kent, and studied at  Trinity college, Cambridge. where he ma- 
triculated in 1604. Knighted by Charles I at the beginning of his 
reign, he was an ardent supporter of the king's cause, and his house 
is s a ~ d  to have been plundered by parliamentarians ten times dur- 
ing the Civil War and he himself to have been imprisoned at Leeds 
castle in Rent. He died on May 26, 1653. 

Filmer mas already a middle-aged man uhen the great contro- 
versy between the king and the commons roused him into literary 
activity. His writings afford an exceedingly curious example of 
the doctrines held by the most extreme section of the divine right 
party. His thcory is founded upon the statement that the govern- 
ment of a family by the father is the true original and model of 
all government. In the beginning of the ~ o r l d  God gave authority 
to Adam, nit11 control over his descendants, even as to life and 
death From Adam this authority was inherited by Noah, and Fil- 
mer quotes as not unlikely the tradition that Noah sailed up the 
Mediterranean and allotted the three continents of the old norld to 
the rule of his three sons. From Shem, Ham and Japheth the patri- 
archs inherited the absolute power which they exercised over their 
families and senants ;  and from the patriarchs all kings and gov- 
ernors derive their authority. 

The difficulty that a man "by the secret will of God may un- 
justly" attain to poger which he has not inherited appeared to 
Filmer in no way to alter the nature of the power so obtained, for 
"there is, and always shall be continued to the end of the world, 
a natural right of a supreme father over every multitude." The 
king is perfectly free from all human control. He cannot be bound 
by the acts of his predecessors, for which he is not responsible; 
nor by his own, for "impossible it is in nature that a man should 
give a law unto himself"-a law must be imposed by another than 
the person bound by it. 

With regard to the English constitution, he asserted. in his Free-  
holder's Graxd  I n q ~ i e s t  tozicl~ing our  Sovere ign  Lord  the  King and 
his Parlianzent (1648), that the lords only give counsel to the king; 
the commons only "perform and consent to the ordinances of par- 
liament." and the king alone is the maker of laws, which proceed 
purely from his nill. 

The moqt complete expression of Filmer's opinions is given in 
the Patriarchs, ~\h ich  was published in 1680, many years after his 
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death. His position, however. was sufficiently indicated by other 
works uhich he published during his lifetime. 

Because of the circumstances of the time, Filmer's theory ob- 
tained a recognition which it is now difficult to understand. Xine 
years after the publication of the Patriarclza, at the time of the 
revolution uhich banished the Stuarts from the throne. Locke 
singled out Filmer as the most remarkable of the advocates of 
divine right, and thought it worth while to attack him expressly 
in the first part of the Treatise on Government, going into all of 
his arguments in order. He pointed out especially that even if 
the first steps of Filmer's argument are granted. the rights of the 
eldest born have been set aside so often that modern kings can 
claim no such inheritance of authority as he asserted. 

FILMY FERN: see FERNS AND FERN ALLIES. 
FILTERABLE VIRUSES : see YIRUSES. 
FILTERS, LIGHT. Light filters are used in optics and 

photography to change the light which passes through them by 
absorbing some part of it. If they absorb the same fraction of 
all wave lengths, they are known as neutral density filters, and 
they change the intensity of the light, but not its colour. Most 
filters are coloured, because they absorb some parts of the spec- 
trum selectively, and their uses are determined by the nature of 
this absorption. 

Filters are made in several forms: ( I )  liquid filters in which 
solutions of dyes or coloured salts are held in shallow glass troughs 
with parallel sides; (2)  solid filters of coloured glass; (3) dyed 
films of gelatin, cellulose esters and other plastics-these are fre- 
quently cemented between flat plates of optical glass; (4) gaseous 
filters. Still another type, the Christensen filter, consists of a 
liquid in which is a suspension of small transparent particles having 
the same refractive index as the medium but different dispersion. 
The greatest variety of filters, of high reproducibility and precise 
transmission characteristics, are in the form of gelatin film. They 
are prepared by coating a previously determined thickness of 
gelatin containing the necessary dyes upon plate glass, and after 
drying, stripping the gelatin film off the glass. 

The colour of a filter is determined by the light it absorbs. 
Thus, a filter which absorbs blue from 
white light is yellow; a red filter absorbs 
blue and green; a green filter, blue and red; 2 0  

and a blue filter, green and red. The spec- = 
tral absorption characteristics of a filter ' l a  

are best expressed by absorption or trans- 30Ef!!El 
mission curves (see figs. I and 2). They 3M0 4W0 5W0 6 m  ' ~ 0  

WAYE LENGTH 1N A are measured on an instrument known as FIG,  I , - A B S O R P T I O  
a spectrophotometer, which combines the C U R V E  OF YELLOW KZ 

properties of a spectroscope and a photom- FILTER 
eter 

Filters are classified into several types according to their uses: 
( I )  selective filters, which absorb much of the spectrum and 
transmit a narrow spectral region; ( 2 )  subtractive filters, which 
transmit most of the spectrum and absorb only a narrow spectral 
region (for every selective filter there can clearly be theoretically 
a subtractive filter of complementary colour); (3) compensating 
filters which transmit in greater or less intensity most of the spec- 
trum, and which have gradual absorption characteristics. 

Appl ica t ion  of L i g h t  Filters.-Filters used in optics or 
photography may be classified according to their use as: 

I .  Compensating or correction filters. These are used to alter 
the response of a film to a particular light source so that the photo- 
graph appears more nearly in the relative tone values as perceived 
by the eye. For black and white photography they are yellow or 
pale green in colour, while for colour photography they may be 
pale blue, yellow, magenta or cyan. When colour film intended 
for use with daylight is used with tungsten filament lamps, or 
vice versa, a special blue or orange filter respectively must be used. 
Photometric filters are designed to change the effective quality of 
a light source and are used for visual photometry and photography. 

2. Contrast filters. These are used to modify the brightness of 
a particular colour visually or in a photograph. If the colour is 
to appear lighter in a black and white photograph than in the 
original it is photographed through a filter of its own colour; 

if it is to appear darker, a filter of complementary colour is used. 
3. Selective or separation filters are used for making two- or 

three-colour separation negatives for colour photography, and for 
projection in the additive colour processes (see fig. 2, and PHO- 
TOGRAPHY: Colour Photography). 

4. Haze filters are used to reduce or eliminate the effects of 
atmospheric haze in photography. They absorb ultraviolet and 
violet light, which are preferentially scattered by haze, and they 
are generally yellow. As greater haze penetration is desired, the 
filters shift to deeper yellow or red. Orange filters are used to 
increase visibility of distant objects 
through telescopes, binoculars, etc. 

5. Monochromatic filters have sharp 2 0  

transmission bands, and are used to isolate " 
particular lines from the spectra of gase- l o  

ous-discharge lamps, such as the mercury 
arc. PmO 4 W 0  5W0 6 0 W  7000 

WAYE LENGTH IN  6. 
6. Ultraviolet and infrared filters are FIG.  2,-A B S O  R P T  I O N  

concerned with the invisible spectrum. ,,,, (,,,, 
Ultraviolet filters are generally made of G R E E N  ( 5 8 ) .  A N D  R E D  
glass, and usually have a narrow transmis- (7-5) F ILTE RS FOR T H R E E -  

sion band about the mercury line a t  COLOUR PHOTOGRAPHY 

3,6joA., and are opaque to visual light. 
Infrared filters are made to absorb most or all of the visual spec- 
trum and to transmit the near infrared freely. 

7. Safelights embody special filters designed to illuminate photo- 
graphic darkrooms when used in conjunction u~i th  tungsten fila- 
ment lamps. They are made for use with films, plates and papers 
of different spectral sensitivities, so that they may be handled in 
the safelight without being fogged in a reasonable time of exposure. 

8. Polarizing filters polarize light very efficiently in the visual 
spectrum, and are used for producing polarized light effects, and 
reducing glare and reflections in photography. 

9. Neutral density filters are gray in colour, and are made to 
absorb all visual wave lengths sensibly to the same extent. In  
photography they are used for reducing light intensity without 
changing its quality. 

Filters which are made of dyes may be unstable, although the 
majority of the most commonly used filters are made of quite 
stable dyes. The manufacturer's specifications should be con- 
sulted. Gelatin filters cemented. in glass, or solid glass filters, 
to be of the best quality, should have flat surfaces which are 
parallel. They are usually available in two degrees of quality: 
those which are useful in general photography with short focus 
lenses, and those for use with long focus lenses or in making sepa- 
ration negatives in photomechanical reproduction. In  the case 
of the latter, a very high degree of optical quality is required. 

(W. C K.;  X.) 
FILTRATION. I n  many industrial processes it  is neces- 

sary to separate finely divided solid materials from liquids. The 
process of filtration consists in passing the liquid through a porous 
medium, which retains the solid particles. In  some cases the re- 
covery of the solid material is the main object; in others the 
filtration is done for the sake of purifying the liquid. Many types 
of filter are in use, differing in respect to ( I )  the various porous 
materials which are available for filtration; and (2)  the construc- 
tion of the apparatus in which these are applied. 

F i l t e r  Materials.-The following are the main types of ma- 
terial which are in use: 

I .  Sheets of woven or felted material. These comprise porous filter 
paper, cotton, woolen or linen cloth, felt and woven metal. 

2 .  Unwoven fibrous material, such as cotton, wool, linen fibre, cellu- 
lose pulp, metal fibres, sponge. 

3.  Granular or powdered materials, such as gravel, sand, earth, coke, 
sawdust, cork. 

4. Porous plates of stone, porcelain, carbon, silica, etc. 
The choice of material depends upon (a) the fineness of the 

substances to be filtered, (b) the chemical nature of the liquid, 
(c) convenience in collecting the solid material after filtration. 

L a b o r a t o r y  Filtration.- Porous paper is generally used as the 
filter medium, being resistant to most of the liquids which require 
filtration. The commonest method of filtration is to fold a circu- 
lar filter paper twice at  right angles, and open it  out to a cone with 



FIMBRIA-FINANCE 
three thicknesses of paper a t  one side and one a t  the other. This 
is placed in a conical glass funnel. and the liquid is poured into 
it. In some cases. the filter funnel is provided with a hot-water 
jacket to keep the liquid warm during filtration. Filter paper is 
also manufactured in the form of thimbles, for extractions with 
solvents, such as alcohol and ether, in special apparatus. The 
Buchner funnel is made of porcelain and has a flat, perforated 
bottom on which a circular filter paper is placed. This form of 
filter has the advantage that the filtration may be assisted by the 
application of suction below the filter. The Gooch crucible is a 
porcelain cup with a perforated bottom. A thin layer of asbestos 
serves as the filter, and the crucible can be ueighed, after drying, 
to ascertain the weight of solid material collected. Filters are now 
made for laboratory use in which the porous material consists of 
a fritted mass of hard glass, which has been ground and sieved to 
a definite degree of fineness. This is made into disks, which are 
fused into various types of glass apparatus, and are resistant to 
almost all chemical reagents. 

F i l t r a t i o n  of D r i n k i n g  Water.-Domestic filters are usually 
supplied in the form of earthenware vessels with filter beds of 
charcoal; in some cases filters of paper, asbestos or stone are used. 
I t  was originally thought that charcoal filters would unfadingly 
remove microorganisms, but the action was subsequently found 
to be less complete than had been believed. Indeed, if the filter 
material be not removed at  intervals, it may become the seat 
of organic growths. 

Large-scale filtration of town supplies of water is generally 
effected in sand filters. 

I n d u s t r i a l  Filtration- When possible, i t  is advantageous to 
allow the solid precipitate to settle in the liquor for some time, 
and to run off as much as possible of the clear liquid. The sedi- 
ment may then be stirred up with water, allowed to settle and 
the liquid again decanted, so as to minimize the bulk of liquor to 
be filtered, and to facilitate the subsequent washing. The design 
of industrial filters varies according to the requirements. The 
chief considerations are that the filter shall present a maximum 
available surface without occupying too much factory space, that 
it  shall withstand the required pressures, that it  shall not be easily 
clogged, but shall be readily cleaned and easily controlled at all 
points. In  some cases filters are designed to work continuously. 
Simplicity and economy of construction often outweigh all other 
considerations; thus for many purposes it  is sufficient to filter 
through a bed of sand, or through a simple sheet of cloth resting 
on a flat, perforated support. Suspended bags of cloth are also 
frequently used, and have the advantage that the bag can be 
squeezed or wrung out after filtration to remove as much liquor 
as possible from the solid material. 

V a c u u m  a n d  Pressure Filters.-As in laboratory filtration, 
suction is frequently applied to accelerate the flow of liquid. A 
filter cloth is spread on a perforated plate of earthenware or other 
material, and the receiver into which the filtrate flows is connected 
with a vacuum pump. Conversely, pressure may be applied to 
the surface of the liquid in the filter. In  place of cloth filters, 
porous plates are sometimes used; these may be either flat plates 
or cylindrical candles of porous material, presenting an increased 
filter area. Leaf filters may be used either for suction or pressure. 
A typical form of leaf consists of a rectangular frame of perforated 
pipes to which is attached a stiff, corrugated coating of coconut 
matting or other material, and the whole enveloped by a cloth bag. 
The liquid passes from the exterior to the interior of the leaf, and 
is assisted either by external pressme or by internal suction. A 
filtering unit consists of a number of parallel leaves, thus present- 
ing a large filtering surface. 

Filter presses are somewhat similar in principle. I n  one form, 
recessed plates are supported on a framework, so that they can 
be firmly pressed together by a screw press. Sheets of cloth are 
placed between the plates, and thus. when the filter press is as- 
sembled, it forms a series of narrow partitions separated by cloth 
filters. Channels are provided so that the sludge to be filtered can 
be forced under pressure between the cloth sheets, and the filtered 
liquid is collected from taps at  the bottom of the plates. After 
filtration and washing, if necessary, the plates are separated. and 

the cake of solid material is removed. In place of recessed plates. 
some filter presses have alternate plates and distance frames. In 
centrifuges the filtration is assisted by the rapid rotation of a cir- 
cular pan. The periphery of the pan is perforated, and covered 
on its inner side with a filter cloth, supported by a basket of metal. 
The rapid rotation (up to about 1,000 r.p.m.) uhizzes the liquid 
through the filter, with a force several hundred times greater than 
in gravity filtration. 

Continuous Filters.-In the above-mentioned filters. the solid 
material has to be collected at  intervals. and this necessitates in- 
terrupting the filtering operation. Continuous filtration can be 
effected by rotary filters. A hollow drum is supported in such a 
way that it can be rotated on a horizontal axis. The periphery of 
the drum is perforated and is covered with a filter cloth, and the 
drum dips into the liquid to be filtered. By suction, the liquid 
is d ra~+n through the filter cloth to the interior of the drum, and 
the solid remains on the outside. The drum rotates slowly, and 
a scraper is fixed in such a position that it  scrapes off the solid 
material continuously. I n  some cases, rotating discs are similarly 
used. A recent advance in filtration methods is the streamline 
filter, which permits the separation of very finely divided solid 
matter, which would pass through ordinary filter cloths. The 
liquid is forced through the edge of a pack of sheets of paper 
pressed tightly together. The channels between the sheets are 
so minute that the finest precipitates are retained. The filter is 
made in various forms to permit of continuous filtration, etc. 

Coagulat ion as  an A i d  t o  Filtration.- The greatest difficul- 
ties in filtration are presented by slimy substances, which clog the 
filter. Increased pressure only accentuates the difficulty, and con- 
siderable importance attaches to methods whereby the slimy ma- 
terial may be caused to clot together and settle out. This can be 
effected by the addition of kieselguhr, fuller's earth, clay, talc, 
silica gel and various carbonates. Another procedure is to coat 
the filter with a layer of finely divided kieselguhr. boneblack, saw- 
dust or some other finely porous material, which retains the slime 
and prevents it  from penetrating into the filter material. 

(R. C. F.) 
FIMBRIA, GAIUS FLAVIUS (d. 84 B.c.), Roman soldier, 

partisan of Marius. He was sent to Asia in 86 B.C. as legate to L. 
Valerius Flaccus, but quarreled with him and was dismissed. Tak- 
ing advantage of the absence of Flaccus at  Chalcedon Fimbria 
revolted and slew Flaccus a t  Nicomedia. He then took command 
of the army and obtained several successes against Mithridates, 
whom he shut up in Pitane on the coast of Aeolis, and would un- 
doubtedly have captured him had Lucullus cooperated with the 
fleet. Fimbria treated most cruelly all people of Asia who had 
revolted against Rome or sided with Sulla. Having gained ad- 
mission to Ilium by declaring that, as a Roman, he was friendly, 
he massacred the inhabitants and burnt the place to the ground. 
But in 84 Sulla crossed over from Greece to Asia, made peace 
with Mithridates, and turned his arms against Fimbria, who com- 
mitted suicide. 

Fimbria's troops were made to serve in Asia until the end of 
the third Mithridatic War. 

See MARIUS, GAIUS; ROME: Ancient History; SULLA, LUCIUS 
CORNELIUS. 

FINALE, a term in music for the concluding movement in an 
instrumental composition, whether symphony, concerto or sonata, 
and in opera of the older type the concluding section of each 
act. Among instrumental examples the great choral finale to Bee- 
thoven's Ninth Symphony, and, among operatic finales, that of 
Mozart's Nozze di Figaro, to the second act, are famous. 

FINANCE is that part of practical affairs which is concerned 
with money taken in a broad sense, to include not only that which 
is legally money (such as coin and paper money) but also bank 
credit or "credit money." Without suggesting that a word of such 
extensive practical application can be adequately defined by any 
simple formula. we may indicate its significance by saying that 
finance is "the art of providing the means of payment." The im- 
mediate aim thereby assigned to finance in any business is simply 
that of maintaining at all times an adequate cash balance (in 
money or bank credit). But the means employed include all 
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the multifarious methods of borrowing money and of exchanging 
one sort of pecuniary right against another. 

Subdivisions of Finance.-The following are the principal 
categories of finance in commercial enterprise: 

( I )  Banking. Banks create credit money by lending, and sup- 
ply their customers with the means of payment. 

(2) The Money Market. Closely associated with the banks, 
but distinguishable from them: is the money market, an organiza- 
tion for dealing competitively with short-term lending in the 
form of bills of exchange or day-to-day loans. 

(3)  The Investment Market,  viz.: 
(a)  The Stock Exchange, where stocks, shares, bonds and 

debentures are bought and sold, 
(b) New Capital Issues, or the raising of funds from inves- 

tors for the promotion of new capital enterprises. 
( 4 )  The Foreign Exchange lbfarket, where the means of pay- 

ment in one country are exchanged for the means of payment in 
another. 

(5)  Insurance, including life insurance, which is a form of in- 
vestment, and insurance against risks (such as fire or shipwreck). 

Publ ic  Finance.-This is in a class by itself. Governments 
raise the means of payment: 

( a )  by taxation, 
( b )  by borrowing. 

Taxation means compulsory contributions of money taken by 
authority of law from members of the community. 

Governments have other resources. On the one hand they ob- 
tain money from state-owned enterprises, such as posts, telegraphs, 
telephones, railways or from state-owned property, such as for- 
ests or mines. On the other hand they exact services in kind, such 
as compulsory military service. But in any highly developed com- 
munity taxation is the principal resource. 

If revenue fails to meet expenditure, the deficiency has to be 
made good by borrowing. 

Financial policy has to decide ( I )  how much revenue is to be 
raised and by what taxes, ( 2 )  how much public expenditure there 
is to be, and in what directions it is to be limited, (3) whether any 
of the expenditure is to be met by borrowing, and, if so, how 
much, and on what terms the money is to be borrowed. 

The generally accepted principle is that revenue ought to meet 
expenditure, except 

( I )  expenditure of a clearly capital character, such as public 
buildings or income-yielding plant ; 

(2) emergency expenditure, so large in amount that to cover 
it by taxation would be unduly burdensome or even entirely 
impracticable; e.g., war expenditure. 

Cont ro l  of P u b l i c  Expenditure.- In order to secure a 
balance between revenue and expenditure outside these excep- 
tional cases, some control over expenditure is needed. 

This control takes several forms: 
( I )  Parliav~erztary Control. Parliaments are given the right of 

voting the public expenditure under a number of separate cate- 
gories (sometimes elaborately and minutely classified), and the 
executive government is required to keep within the vote under 
every head. 

( 2 )  Executive Control. Every department is required to con- 
form to the directions of the ministry of finance in regard to its 
expenditure. (A particularly drastic and searching control is 
exercised by the treasury in Great Britain). 

(3) Accountability. To be effective, all forms of control re- 
quire some system which will bring to light any cases in which 
the directions given have been contravened. There must be a 
thorough system of audit devised for this purpose. 

In  limiting expenditure it is necessary to weigh in the balance 
the advantages of the expenditure which is in question, against the 
disadvantages of the taxation which would have to be imposed to 
meet it. The ministry of finance, in exercising control over the 
various heads of expenditure and in determining what taxes are 
to be imposed, retained or remitted, should constantly keep that 
comparison in view. 

I t  is also the function of the ministry of finance to consider 
what items of expenditure may be met from borrowing, what 

form the borrowing should take, what provision should be  made 
for sinking fund to pay off debt, and what arrangements should be 
made for dealing m-ith debt maturities and conversions. I n  all 
these matters, while it  is for the ministry of finance to make pro- 
posals, the measures actually taken are  usually regulated by 
statutory enactments. 

A minister of finance also requires authority for temporary 
borrowing. Primarily temporary borrowing is needed to meet a 
temporary lag of revenue behind expenditure, or to meet emer- 
gency expenditure in the interval before a permanent loan can be 
issued. But there is a danger that it may extend beyond these 
limits. Temporary borrowing can be effected through banks, which 
create the credit money which they lend. An excessive floating 
debt is a great danger because it may lead on to inflation of the 
currency. Inflation may be regarded as a breakdown of public 
finance. The government, having failed to provide the means of 
payment by means of taxation and genuine borrowing, has resort 
to the creation of bank credit to fill the gap. 

Governments and legislatures take responsibility for the pro- 
vision of currency for the community. But sound principle gen- 
erally requires this function to be kept as separate as possible 
from the finance of the public service. The administration of the 
currency is (or ought to be) directed to the provision of 
the means of payment for the community generally and not for 
the government in particular. 

Public finance includes, besides the finances of governments, 
the finances of local authorities (municipalities, county councils, 
communes, etc.). Local authorities are usually given limited tax- 
ing powers by statute and their borrowing powers are also re- 
stricted and supervised. Sometimes they receive subsidies from 
the government out of the national tax revenue. (R. G. H. )  

FINANCE, ARTICLES ON. The subject of finance is 
treated in so many articles that the suggestions listed here cannot 
be considered exhaustive. Thus in addition to the articles indi- 
cated here the index should be used as a guide also. 

Basic to the problems of finance is the treatment of monetary 
problems. In the most general terms monetary problems are  dis- 
cussed in the following articles : MONEY; CAPITAL AKD INTEREST ; 
CURRENCY; INFLATION AND DEFLATION. The latter article is con- 
cerned with the value of money and different aspects of this same 
problem are discussed in the articles QUANTITY THEORY OF MONEY 

and INDEX NUMBERS. The historical development of currencies 
is discussed in the articles MONEY, MEDIAEVAL; CURRENCY. PRIMI- 
TIVE; and GOLD STANDARD. The last named of these articles also 
treats some aspects of international monetary relations. Special 
articles are devoted to the main currencies; e.g., DOLLAR; P O ~ N D  
STERLING; FRANC; MARK; KRONE; PESO; and others. Problems 
of coinage and the genuineness of money are treated in the articles 
MINT ; ASSAY OFFICE ; SEIGK~ORAGE ; and COUNTERFEIT MOKEY. 

Next in importance to  money, as concerns private financing, 
are the articles on banking. Chief among this group are BANKING; 
MONEY MARKET ; CEKTRAL BAKK ; SAVINGS BANKS ; C L E ~ R I N G  
HOUSE ; MERCHANT BAXKERS ; DISCOUNT ; DISCOUNT HOUSE ; 
IN\-ESTRIENT BANKING; and TRUST COMPANY. Banking instru- 
ments are discussed in many articles, the most important of which 
are CHECK ; BILL OF EXCHANGE; and COMMERCIAL PAPER. Some 
historical aspects of banking are discussed in the articles BANK- 
I N G ;  MONEY-LENDING; and PAWNBROKING. There is also a series 
of articles on several important banking institutions of national 
importance; e.g., FEDERAL RESERVE SYSTEN? T H E;  BANK OF ENG- 
L AND;  BAXQCE DE FR.~P*TCE; and of international standing; e.g., 
EXPORT-IMPORT BANK OF U'ASHINGTOK; BASK FOR IXTERXA- 
TIOKAL SETTLEMENTS, and B ~ r e  FOR RECONSTRUCTION AND DE- 
VELOPME~*'T. IKTERNATIOSAL. 

On the subjects of the stock market and financial investment 
consult: STOCK EXCHANGE (BOURSE); IXVESTMENTS: INDIVID- 
UAL ; ARBITRAGE ; FUTURES ; and CURB MARKET. 

On persons engaged in handling stock exchange business consult 
the articles : STOCKBROKER; JOBBER (STOCK EXCHANGE) ; and 
BROKER. On securities traded on stock exchanges or related to 
the exchange consult: STOCK; SHARE; CONSOLS; BEARER SE- 
CURITIES. 
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International monetary problems are discussed in the following 

articles : INTERKATIONAL PAYMENTS ; EXCHANGE, FOREIGN ; EX- 
CHANGE CONTROL; CAPITAL. EXPORT OF. 

The taxation of international transactions is discussed in the 
articles CORK LAWS; TARIFFS; COVNTERVAILING DUTIES. Some 
discussion of the exchange value of various currencies is contained 
in the articles on individual currencies (POUND STERLING; DOLLAR, 
etc ) mentioned above. 

Articles on insurance will be found listed in a special article en- 
titled INSURANCE. 

Articles in the field of public finance may be classed under three 
headings. Those dealing with general budgetary controls are 
under BUDGET, GOVERNMENTAL; EXCHEQUER; FIXANCE; and 
S ~ P P L Y .  

Articles on public revenues embrace, among others, the follow- 
ing : TAXATION ; T.~XATION, LOCAL ; REVEKUE ; TARIFFS ; INCOME 

T4x ; ESTATE AND INHERITANCE TAXES ; EXCISE TAX ; INHERIT- 
ANCE; LAND TAXES; SALES TAXES; LUXURY TAXES; EXCESS- 
PROFITS TAX;  and CAPITAL LEVY. Some historical aspects of 
taxation are treated in the articles GABELLE; and WIKDOW TAX. 

Finally, on the public debt, the following articles are most 
i m ~ o r t a n t :  DEBT. PUBLIC: and INTER-ALLIED DEBTS. 

(B. F. H.) 
FINANCE ACT: see BUDGET, GOVERNMENTAL. 
FINANCIAL STATEMENTS, broadly speaking, are any 

statements that report the financial condition or the operations of 
a business, a government, or a not-for-profit organization devoted 
to some charitable, religious or educational purpose. The term 
is commonly used, however. in a more limited sense in trade and 
financial circles to refer to the balance sheet. statement of income, 
and statement of retained earnings of a business. The balance 
sheet shows the amount and kinds of assets (properties), liabilities 
(debts), and the o~vners' investment (excess of assets over lia- 
bilities) as of a certain date. The reader examines the balance 
sheet to discover the liquidity of the concern and probable sol- 
vency. Liquidity is a matter of convertibility of the assets into 
cash; solvency, of ability to meet debts when due. 

Comparative balance sheets showing the financial condition of a 
business for two or more years reveal financial tendencies, changes 
in response to varying business conditions, and policies on such 
matters as debt retirement and expansion of the ownership invest- 
ment by retained earnings. 

The  earnings statement summarizes those transactions which 
have brought gain or loss to the owners during a period of time, 
usually a year, between two successive balance sheets. Account- 
ants ordinarily divide this statement, which serves as an explana- 
tory link between the amounts of the o~vnership interest in suc- 
ceeding balance sheets, into a statement of income or profit and 
loss statement and a statement of retained earnings or earned sur- 
plus. The  latter recounts items that are not strictly profit or loss, 
such as dividends which distribute net income to the stockholders, 
or arbitrary reductions in the valuation of fixed property, or some- 
times items that relate to the earnings of an earlier period, such 
as the revision of the tax liability of an earlier year. Some ac- 
countants regard it as improper to place these latter adjustments 
of prior years' gains or  losses in this surplus section lest the un- 
skilful reader overlook them in studying the earnings over a 
period of years; they prefer to show such adjustments in the 
regular income statement suitably segregated. 

Earnings statements are useful in portraying the elements of 
profitability when details are given on sales or gross revenues, cost 
of goods sold, and certain expenses such as depreciation, mainte- 
nance, taxes, interest and rents. Good form calls for the separa- 
tion of incorne and expenses derived from the main operations, 
such as the trading activities of a merchant, from similar data 
related to sidelines. Extraordinary and nonrecurring gains and 
losses together with any related income taxes should be separately 
stated. Where the total earnings are summed up in the single figure 
of "earnings per share of stock," many prefer a figure that ex- 
cludes extraordinary terms. They want a representative or "nor- 
mal" measure of earnings. Good practice requires the reporting of 
figures that both include and exclude such items. Whether 

a particular unusual item is likely to recur in the future may de- 
pend upon whether a short or long run point of view is taken. 

The earnings statement is ostensibly a mere record of the past. 
But, as in other fields, the reader projects this historical experience 
in judging the probable future. Debates over proper form often 
hinge upon the debaters' ideas as to the probable way in which the 
reader is likely to think or react. Because statements are read for 
a variety of purposes, no single form can satisfy all persons. Ade- 
quate disclosure of material details enables informed and compe- 
tent persons to derive the kinds of information that will serve their 
various needs. The past record of earnings has the greatest utility 
in gauging the future where the business offers goods or services 
that are bought frequently and habitually. Demand and earnings 
fluctuate most where technology changes, style alters frequently, 
raw materials vary greatIy in cost, or durability or luxury charac- 
ter causes irregular buying. 

Users of Statements.- The more important users of financial 
statements are ( I )  short-term creditors, ( 2 )  investors, (3) busi- 
ness management, and (4) government agencies. Commercial 
banks and trade creditors extend short-term credit. They may 
rely heavily upon a personal estimate of the ability and character 
of the prospective debtor and his previous record of paying his 
bills rather than upon precise financial information. Experience 
has shown. however, that such credit can be extended more freely 
and with less risk, especially to small businesses when statements 
are available. Attention of the short-term creditor centres on 
the balance sheet, e~pecially on the current assets, consisting of 
cash and liquid investments, stocks of merchandise (inventories), 
and amounts o.*%ing by customers (accounts receivable) as they 
relate to short-term debts. 

Investors in bonds or stocks tend tcr place primary emphasis 
upon the earnings statements and less upon the balance sheet, save 
as the latter suggests risk because of unliquidity and insolvency. 
\$'hen commercial banks extend term loans that are to be repaid 
systematically over a period of years, they too have an interest in 
the statement of income because they depend for repayment more 
upon future earnings and less upon existing current assets. A 
widening o~vnership of large business corporations makes fuller 
disclosure through financial statements a natural de~~elopment. 

Buslness management finds detailed statements valuable. Com- 
parison with the statements of other members of the industry is 
used to discover conformity to customary practice and to study 
relative operating achievement. 

Standardized financial statements are the essential basis for 
many phases of governmental regulation and the taxation of busi- 
ness. \tThen prices are regulated. especially as for public utilities, 
financial statements disclose the level of earnings and how they 
conform to the standard set by policy. Statements permit the 
study of a corporation's finances to determine the suitability of 
its securities for acquisition by regulated investment institutions, 
such as insurance companies and banks. Where securities are 
widely owned by individuals who are not in a position to enforce 
adequate statement information, the government may set up re- 
quirements for the disclosure of material financial information. 

Differences R e l a t e d  to Function.- Figures compiled under 
rules for meeting one need may be inadequate to meet other needs. 
Merchandise inventories shown in a balance sheet a t  a very low 
cost figure of the distant past will not tell a banker how valuable 
they are currently for paying debts. Regulatory bodies when deal- 
ing with a financial institution like a bank, may look with favour 
on an understatement of asset values that increases the margin of 
safety of that institution in a crisis. A stockholder, however, who 
wishes to value his shares for sale, would prefer fuller information 
on current values. Income tax regulations may specify certain 
maximum allo~vances for depreciation expense, but business man- 
agement may find that rapid teclinological change justifies larger 
allo~vances. Or, management may elect the highest permissible 
depreciation rates for income tax purposes when less would appear 
adequate, lest possible tax savings for shareholders be lost. Con- 
siderable changes in the price level create many problems for all 
classes who use conventionally prepared statements. Radical ac- 
counting adjustments were suggested by German accountants in 
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the price inflation af ter  World W a r  I and in the U.S. after World 
War  11. 

A c c o u n t i n g  Terminology.- The conditions prerequisite t o  
the interpretation of financial statements are an understanding ( I )  
of the information required by the particular user. (2) of the  
terminology and (3) of the rules or conventions employed by ac- 
countants in their preparation of financial statements. The needs 
of the various major groups who use statements have been sug- 
gested. As for terminology, perhaps the two areas most baffling for 
the ordinary reader, but essential to the understanding of the bal- 
ance sheet, are the items that  state the ownership interest and 
the "reserves." 

The  ownership interest of a proprietorship or partnership may 
be stated in amounts belonging to the  one or  several owners (thus, 
John Doe, Capital. . . . $25.000) or merely as the net worth. 
The  total  amount is the excess of the assets over the debts of the 
concern. When added to the debts, the sum equals the assets by 
definition. Custom places both items on one side of the balance 
sheet headed liabilities or, more correctly, liabilities and owners' 
capital. The  latter and more precise heading recognizes the legal 
difference between the creditors, who have claims to fixed sums of 
money as of certain dates, and the owners, who are the residual 
claimants to assets and income. 

I n  a corporation's balance sheet, the interest of the owner- 
stockholders should be broken down as between paid in investment 
and subsequent accretions from earnings left in the business. The 
former appear as so much capital stock, often a t  an arbitrary par  
or stated value, and any excess as excess paid in by stockholders, 
paid-in surplus or capital surplus. The  other portion of the owner- 
ship equity may appear as earnings retained in the business, profit 
and loss, earned surplus, or. as the Bank of England terms it, the  
rest. Recognition that  this amount is merely a balance of value and 
represents the residual claim of the owners, which may be repre- 
sented as invested in nonliquid assets, should prevent a not unusual 
layman's misconception that surplus is a pot of money readily 
available for dividends or debt payment. 

"Resen,es" popularly means cash or liquid investments available 
to  meet some specific purpose or a general emergency. The ac- 
countant may use the  term quite differently. I n  the balance sheet 
it may be employed in three different ways: ( I )  as an allowance 
fo r  loss in value of some asset (valuation "reserve"), (2)  as an  
estimated liability, or (3) as an  "appropriation" of the retained 
earnings or surplus. 

Valuation Reserves.-Instead of merely showing such an asset 
as plant and machinery a t  i ts  net book value, i t  is customary t o  
show its original cost with a separately stated amount of allow- 
ances for depreciation or, more confusingly, a reserve for depreci- 
ation. Similarly, allowances for losses on customers' debts to the  
business may show as a deduction either for allowances for bad 
debt losses or  a reserve for bad debts. Such "reserves" allow for  
possible loss of value and are not cash or funds. 

Liability Reserves.-Occasionally a liability, especially where 
the amount is uncertain, appears as a "reserve." Thus, income 
tax liability may  be called reserve for income taxes. 

Appropriated Surpl2~s.-Some accountants who wish to show 
that  retained earnings are  not available for dividend distributions 
transfer a portion of such surplus to a "surplus reserve." such as 
reserve for contingencies, sinking fund reserve. or merely general 
reserves. Others prefer to show this point by merely stating these 
amounts as appropriated surplus: for contingencies, or for bond 
retirements, or for plant expansion. Still others regard both forms 
as likely to mislead by implying that all of the remainder of the 
retained earnings account is available for dividend payments. 
Actual availability can be determined only by examining ( I )  the 
remainder of the balance sheet to see whether cash or other liquid 
funds exist in excess of what is required to satisfy creditors. ( 2 )  

reported plans for the future that mill use up existing cash, and 
(3) earnings prospects that  will provide cash to pay dividends. 

Originally, these "reserves" were sometimes grouped in the  
balance sheet between the liabilities and the ownership equity. 
As time passed, they were more commonly placed with the asset, 
liability, or ownership accounts to which they were more closely 

related. An even later tendency was t o  abandon the t e r m  "re- 
serve" for more accurately descriptive account titles. 

A c c o u n t i n g  Rules.-The significance and limitations of finan- 
cial statements arise in par t  from the rules or  principles of account- 
ing which determine their construction. These rules grew from 
customs found most generally useful in trade and finance. One 
basic principle is that assets should reflect cost rather than current 
market value in order to  avoid showing unrealized profits f rom 
appreciation. This rule is modified by  allowances for value losses 
where some systematic basis for  estimate exists, as in the  case of 
depreciation of machines and buildings, bad debt losses, and the  
depletion of oil wells and mines. This cost rule is  commonly sus- 
pended when current assets have a market value below cost a t  t he  
date of the balance sheet. The  current assets are those assets that  
turn  into cash in the course of ordinary operation within a year 
(longer in a few industries) and typically include cash, marketable 
securities, customers' indebtedness and inventories. Marketable 
securities and inventories are commonly valued a t  whichever is  t he  
lower, cost or market, partly as a matter of conservatism, which is 
itself almost an  accounting principle. This practice is also a mat-  
ter of recognizing a value loss that reduces current debt-paying 
power. The  measurement of this ability is a central object of 
statement analysis. Fixed assets, such as plant or long-term se- 
curity investments not likely to be sold to meet debt, are comn~only 
shown at cost and ignore market value fluctuations on the assumption 
that such fluctuations are not important to the "going concern." Ap- 
praisal and revaluation of the fixed assets are not common practice. 

Many special accounting rules arise from trade customs, govern- 
mental regdations and tax laws. They often apply only to the state- 
ments of special kinds of businesses, such as manufacturing, merchandis- 
ing, railroads, public utilities, commercial banks, liie, fire and casualty 
insurance, and holding companies. 

F INANCIAL STATEMENT ANALYSIS  

Balance sheets and earnings statements may be analyzed compara- 
tively or internally. In comparative analysis, changes in successive 
balance sheets or earnings statements, yearly, quarterly, or monthly, are 
studied for tendencies and trends. These changes may reflect long-term 
growth or decline of the particular business or the industry of which it 
is a part or they may represent cyclical, seasonal, or special fortuitous 
factors. Correct understanding of the nature of the influences a t  work 
is as important as the facts of change. 

Internal analysis examines the relationships or ratios between various 
items in the statements. The simplest devices are the percentage balance 
sheet, which compares each of the assets and liabilities as a per cent of 
total assets and the percentage income statement where the various 
operating income and expense items are shown as percentages of the 
gross revenues or sales Ratios are studied to discover probable li- 
quidity or solvency and profitability or efficiency. Two common liquid- 
ity tests are the current and quick ratios. The former is the ratio of cur- 
rent assets to current liabilities; the latter is the ratio oi cash and 
equivalent plus customers' debts (receivables) to the current liabilities. 
Comparisons of annual sales volume to the customers' debts and to 
inventories give an idea as to their liquidity and also how efficiently the 
capital invested in those forms is being used to produce profits. Com- 
parisons of indebtedness to the owners' investment indicates something 
of the risk of insolvency that is being assumed. Comparisons of the 
cost of goods sold and the various expenses to revenues may be studied 
from year to year and between companies in the industry to ascertain 
relative efficiency and profitability. The amount of earnings relative 
to the investment of creditors and owners provides another measure of 
profitability, which, however, requires greater care in interpretation 
because of changing prices and the failure of the balance sheet to reflect 
current property values. 

Although financial statements find their most vital significance for 
those immediately concerned with the financial fortunes of the par- 
ticular business, they are read and used by others. They are used for 
economic analysis; for studies of business conditions; for shaping po- 
litical and legislative policies ; for governmental regulation and for back- 
ground information for settling labour disputes. Misinterpretation is 
easy here as it is in all forms of statistical abstraction. Price level 
changes are an especially disturbing factor. In spite of such limitations, 
financial statements perform a useful economic service by making pos- 
sible a more intelligent assumption of business risks, directing capital 
into more economic channels, and improving the quality of business 
management and of competition. They also serve a wider social purpose 
in providing one more kind of information useful in evaluating political 
and social policies. 

BIBLIOGRAPHY.-Jules I. Bogen (ed ) ,  Financial I l andbook ,  3rd ed. 
(1948) ; Roy A. Foulke, Practical Financial S ta t emen t  Analysis,  2nd ed. 
( r g j o )  ; Harry G. Guthmann, Analysis of Financial S ta t emen t s ,  4th 
ed. (1953) ; R. D. Kennedy and S. Y. McMullen, Financial S ta t emen t s ,  
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2nd ed. (1952) ; W. A. Paton (ed.), Accountants' Handbook, 3rd ed. 
(1943). (H. G. GN.) 

FINCH, a name, usually in combination, as bullfinch, chaf- 
finch: etc., for birds of the largest avian family Fringillidae. 
GeneralIy speaking finches are small songbirds with a short, 
stout, conical bill for crushing seeds, and are characteristic of 
Europe, Asia and North America, where most of the numerous 
species live. See also BRAMBLING; BUNTING; BULLFINCH; 
CANARY; CHAFFIKCH; CROSSBILL; GOLDFINCH; GREENFIKCH; 
GROSBEAK; HAWFINCH; LIKNET; REDPOLL; SISKIN; SPARROW. 

FINCHLEY, a municipal borough (1933) of north Middlesex! 
Eng.. forming with Friern Barnet a borough constituency returning 
one member to parliament. I t  lies northwest of London, with 
Hampstead to the south, Hendon to the west, Barnet to the north 
and Hornsey to the east. Pop. (1951) 69,991. Area 5.4 sq.mi. 
The glacier which covered much of the British Isles in one of 
the ice ages came as far south as Finchley. At the time of Domes- 
day Book Finchley was a part of the manor of Fulham which be- 
longed to the bishop of London. The area was agricultural, 
producing much hay, and Finchley common. traversed by the 
Great Korth road, was later notorious for its highwaymen, Jack 
Sheppard being captured near there in I 724. Gen. George Monck 
camped on the common on his march on London in 1660 and in 
1745 a force to resist Prince Charles Edward, then at  Derby, en- 
camped there and inspired William Hogarth's painting "The March 
of the Guards Towards Scotland . . ." also known as the "March 
to Finchley." The common or glebe land now occupies 46 ac. The 
parish church of St. Mary, largely 15th century, was restored in 
1872-73 and subsequently; damage from Lf7orld War 11 was re- 
paired in 1953. Finchley owned about 420 ac, of open spaces and 
playing fields in 1956. The borough is largely residential, much 
of the southern part lying in Hampstead garden suburb (Golders 
Green). 

FINCK, FRANZ NIKOLAUS (1867-1910), German phi- 
lologist, whose major studies were in types of language structure; 
was born on June 26. 1867, in Krefeld. H e  concentrated more on 
Armenian than any other single language, publishing a grammar 
in 1902 and some works on Armenian literature and manuscripts 
in 1903 and 1907. H e  also published studies of the German and 
Armenian Gypsy languages (1903, 1907), of the noun accent in 
Baltic languages and Slavonic languages (1895), of the Irish 
dialect of the Aran Islands (1899), of the Bantu languages (1908) 
and of the Polynesian languages (1909). 

Finck's work in structural typology, which mas in the tradition 
of If'. von Humboldt and H. Steinthal, first appeared in a study of 
German in 1899, then in Die KlassiJikation dev Sprachen in 1901 
and in Die Haz~p t t ypen  des Spvachbaus in 1910. When he died, 
on &fay 4> 1910, in Berlin, he was professor of the Oriental seminar 
at Berlin university. He is perhaps best remembered for Die 
Spvacltstamrne des Erdkreises (1909). (E. P. H.) 

FINDLAY, a city of northwestern Ohio, US. ,  the seat of Han- 
cock county, lies in a rich agricultural area: and is the trading cen- 
tre for the surrounding community. Industries include the 
manufacture of ditching machines, beet sugar, tires and rubber 
goods and radio and television equipment. The Blanchard river, 
which flo~vs through Findlay, is the scene of "Down by the Old Mill 
Stream" written by Tell Taylor, who lived there. The original 
settlement developed out of Fort Findlay, built during the War of 
1812 by Col. James Findlay, for whom it was named. The tom7n 
was laid out in 1821, incorporated as a village in I838 and char- 
tered as a city in 1887. I t  is the seat of Findlay college (Church 
of God), chartered in 1882. For comparative population figures 
see table in OHIO : Population. (L. M. C.) 

FINE, a pecuniary penalty imposed by a court of law upon a 
person convicted of a criminal offense. Fines constitute in whole 
or in part the punishment for many common law and statutory 
offenses in both the United States and Great Britain. Unless the 
amount of a fine is specified by statute, it may be fixed by the 
court in the exercise of its discretion. The U.S. constitution 
and many state constitutions prohibit the imposition of excessive 
fines. 

Several methods are employed in attempting to recover unpaid 

fines. Under the common law and by statute in many states, an 
execution may be levied against the defendant's property. In  
many jurisdictions, statutes also enable the court to order a de- 
fendant to work out his fine by manual labour. Moreover, in most 
states a defendant may be imprisoned until the fine is paid or 
otherwise settled in accordance with law. He may be imprisoned 
indefinitely in some jurisdictions. but statutes commonly limit the 
amount of time he may be compelled to serve. Usually, imprison- 
ment for such a fixed period does not cancel the fine itself; how- 
ever, some statutes provide that the fine is discharged by 
imprisonment for a fixed period, and others allow a credit on the 
fine for each day served in prison. 

The term is also applied to payments formerly made to the lord 
of a manor on the alienation of land by a tenant, and to a ficti- 
tious legal action, abolished in England in 1833, dealing with the 
conveyance of land. See also CRIMINAL LAW. (C. R. SE.) 

FINE ARTS. In  classical Greece the association of the arts, 
and more especially sculpture, with the temples of the gods and 
the great athletic festivals, gave them dignity and sanctity, though 
work as exquisite as any of these official commissions was pro- 
duced in such arts as white-figured vase paintings and engraved 
gems. In the Roman empire the glorification of the emperor and 
the individual ~ i a s  added to the functions of art and when such 
mass industries as Arretine wire and industrial bronze casting 
were developed a certain distinction of ststus between the artist 
and the craftsman was achieved. In  the more simply organized 
life of the middle ages, however, great painters were employed 
by their patrons to paint fine religious pictures and to stain cloths 
for tournaments, indifferently. and no distinction of status was 
made between artist and craftsman in the medieval guilds. Even 
in the 16th century Holbein was content to design jewels for 
Henry YIII  and Raphael tapestries for the pope. 

The conception of the fine arts as creation on a loftier level 
seems everynhere to have accompanied the establishment of acad- 
emies of painting and sculpture. The earliest such institution 
was the hcaditmie Royale de Peinture et de Sculpture founded a t  
Paris by Louis XIV in 1648. I t  hardly made the scission com- 
plete, for all through his reign royal buildings, and those imitated 
from them, were so richly decorated with painting and sculpture 
that his academicians mere as much occupied with decoration as 
with the creation of easel pictures and free-standing sculpture. 

In the 18th century a change of taste in western Europe made 
the division between the fine and the decorative arts more strin- 
gent. Franqois Boucher takes an intermediate place; many of his 
pictures are independent of their setting, but an almost equal 
number are (or were) part of a larger decorative scheme, either 
as tapestries or as pictures built into paneling. A dessus de porte 
is not an easel picture and has not the same claim in academic 
eyes to an independent existence in the realm of creation. Gradu- 
ally, ho~vever, the fashion changed, and by the middle of the 
century it was easy to put the carvers and plasterers who deco- 
rated rooms and the artists who painted creative pictures that 
might chance to adorn their walls into different categories. At 
this time verbal usage closely confirmed the association of the 
idea of the fine arts with academic foundations. The phrase "fine 
art" was, according to the Oxford English dictionary, first used 
in 1767; the Royal academy was founded in the following year. 
In France M. J. ChCnier used "les Beaux Arts" in his Charles I X  
in 1789; the Acadkmie des Beaux-Arts was refounded under that 
title in I 795. 

The distinction between the fine arts and all other arts con- 
tinued through the 19th century, the great age of academies. I t  
was encouraged by the rise of the middle classes, who were more 
apt to move house than the territorial magnates, and consequently 
preferred mobile pictures to elaborate and immovable decorative 
ensembles, and liked to give an enhanced status to their posses- 
sions. Two wars have, however, begun to modify the idea, for 
men of taste may no longer have room to display pictures in their 
homes. I t  is significant that by the middle of the 20th century 
Jean Lurqat was designing tapestries and Pablo Picasso pottery. 
Nonetheless the public-if not the artist-is still prepared to con- 
sider as "fine," art that fulfills no other purpose than the artist's 
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desire for creation. (J. Ev.) 

FINFOOT or sun grebe, names for three species of medium- 
sized cootlike birds but brown above and whitish below, with lobed 
feet. They constitute the family Heliornithidae and suborder 
Heliornithes in the order Gruiformes and are related to the rails 
(9 .v . )  rather than the grebes ( q . v . ) .  The finfoot, a secretive 
bird, is a poor flyer which spends most of its time in shady, quiet 
rivers, half submerged near overhanging banks. None are more 
than two feet long; the olive-coloured American finfoot( Heliornis 
fulica), only half that size, with red bill and black-banded yellow 
toes, ranges from Veracruz to northeastern Argentina. 

The African finfoot (Podica senegalensis) occurs from Senegal 
to the Congo and Ethiopia to the Cape. The Asiatic finfoot (Beli- 
opais personata) is found in Burma, Assam, Malaya and Sumatra. 

(G. F. Ss.; X.) 
FINGAL'S CAVE, a famous cave on the southern coast of 

Staffa, an island of the Inner Hebrides, Scot. Visited in 1772 
and first described by Sir Joseph Banks, it can be entered only 
by boat. I t  is 2 2 7  ft. long, 42 f t .  wide and lined by a series of 
hexagonal basaltic pillars similar to the Giant's Causeway in 
County Antrim, Ire. I t  is a haunt of sea birds and seals. 

FINGER: see SKELETON, VERTEBRATE: Appendicular Skele- 
ton. 

FINGER-AND-TOE, CLUBROOT or ANBURY, a destructive 
plant disease due to fungus organism known botanically as 
Plasrnodiophora brassicae, which attacks cabbages, turnips, rad- 
ishes and other cultivated and wild members of the family Cru- 
ciferae. I t  is caused by one of the simple alga-like fungi of the 
order Chytridiales. The presence of the disease is indicated by 
nodules or warty outgrowths on the root, which sometimes be- 
comes swollen and ultimately rots, emitting an unpleasant odour. 
The disease is contracted from spores present in the soil which 
give rise to motile spores which enter the root. The parasite 
develops within the living cells of the plant, forming a mass of 
living material known as the plasmodium, the form of which al- 
ters from time to time. The cells which have been attacked in- 
crease enormously in size and the organism spreads from cell to 
cell. Ultimately the plasmodium becomes resolved into numerous 
minute round spores which, on the decay of the root, are set free 
in the soil. The disease is more frequent in acid soils. Lime in 
various forms has been used, but a dressing of 1,500-2,000 lb. 
per acre of hydrated lime will give commercial control. To 
prevent the organism from passing in a living state into the 
manure, diseased plants should be burned or, if thoroughly boiled, 
they may be fed to animals. 

More details on control practices are found in F. Heald's Manual 
of Plant Diseases, 2nd ed., pp. 464-466 (1933). 

FINGERING, a term used to describe the methods for the 
use of fingers in playing keyboard, stringed and wind instruments. 
Research has shown that early systems of fingerings on the cham- 
ber organ, the clavichord and the harpsichord which originated in 
England influenced the systems of Franqois Couperin, J. S. Bach 
and C. P. E. Bach, which have been generally taken to be the 
foundation of keyboard technique. These systems were based 
on the relative strength of the five fingers. The choice of fingers 
was also governed by considerations of sonority, touch and phras- 
ing associated with one keyboard instrument or another. Later 
systems of pianoforte fingering were an expansion of these prin- 
ciples. 

Fingering on stringed instruments is based on the principle of 
stopping the strings at  varying lengths and on the movable posi- 
tions of the hand along the finger board. In wood-wind instru- 
ments systems of fingering depend on the stretch between the 
fingers in regard to the uncovering of holes which, cut into the wall 
of the instrument, vary the size of the vibrating column of air. 

See E. Halfpenny, "Fingering," in Grove's Dictionary of Music and 
Musicians, vol. 3 (1954). 

FINGER NUMERALS, the representation of numbers by 
positions of the fingers, a method used by early peoples in the 
absence of inexpensive material upon which to write. The use 
of such symbols survived into modern times, particularly in in- 
ternational trade in  the orient. I n  the system inherited from 

the Greeks and Romans small numbers were usually represented on 
the left hand, the right hand being used for hundreds. When 
Juvenal u7rote (Satire X),  "Happy is he indeed who has post- 
poned the hour of his death so long and finally numbers his years 
upon his right hand," he referred to one who lives to be more than 
IOO years old. The finger numerals are related to the finger com- 
putations in use in the middle ages, referred to in various early 
printed books and still familiar in certain parts of the world. The 
operation of multiplication was the one in which they played the 
most important part, computation being carried as far  as 10 X 10. 
For example, to multiply 8 by 6, turn down 8 - 5 fingers on one 
hand and 6 - 5 on the other. There are then 3 turned down and 
z standing on one hand and I turned down and 4 standing on the 
other. Add the fingers down (3  + I = 4) and multiply those 
standing ( 2  X 4 = 8 ) ,  and the result is 4 tens + 8 units, or 48; 
the operation follows the formula, ab = [ (a  - 5)  + ( b  - 5)] 
10 + (10 - a) (10 - b).  h'umerous variants of the plan were 
in use, some having been brought to Europe from the Arab schools. 
See also NUMERALS. (D. E. S.) 

BIBLIOGRAPHY.-L. J Richardson, "Digital Reckoning Among the 
Ancients," American Mathenzatical Monthly, vol. xxiii, pp. 7-13 (1916) ; 
Eva Matthews Sanford, "De Loquela Digitorurn," Classical Journal, 
vol. xxiii, pp. 588-jg3 (May 1928) ; David Eugene Smith, History of 
Matlzematics, vol. ii, pp 96-202 (192 j ) .  

FINGERPRINTS. The use of fingerprints as  a system of 
identification is of very ancient origin, and was known from the 
earliest days in the east when the impression of his thumb mas 
the monarch's sign manual. The permanent character of the 
fingerprint was first put forward scientifically in 1823 by J. E. 
Purkinje, professor of physiology, who read a paper before the 
Gniversity of Breslau, adducing nine standard types of impressions 
and advocating a system of classification which attracted no great 
attention. Sir Francis Galton, who laboured to introduce identifi- 
cation by fingerprints, tvas the founder of our present system of 
fingerprint identification. Sir William Herschel, who in India 
employed a simple form of fingerprint identification, is regarded 
as the first who devised a feasible method for the regular use of 
fingerprint identification. The Bengal police, under the adminis- 
tration of Sir E. R. Henry, afterwards chief commissioner of the 
London metropolitan police, usefully adopted fingerprints for the 
detection of crime. The prints depend upon the ridge formations 
in the bulbs of the end joints of the fingers. The skin is traversed 
in various directions by the depressions and friction ridges, thus 
forming the fingerprint patterns which continue unchanged from 
birth to death. The constancy of the markings of the fingerprints 
has been proved beyond question and this universally accepted fact 
has permitted the predication of the present system of identifica- 
tion. The fingerprint patterns lend themselves to convenient clas- 
sification according to the types and patterns and the number of 
ridges appearing between designated points in the patterns. The 
patterns are catalogued according to four main types: arches, 
loops, whorls and composites. There are subclasses of these types, 
all of which are identifiable by symbol or number according to the 
system, which permit the expert to read each print as a distinct 
classification. 

One of the first methods of scientific identification was the 
adoption of the Bertillon system which was devised by the French 
savant A. Bertillon. Based upon the anthropometry measurements 
of the body the system is obsolete in all countries with the excep- 
tion of France. The first authentic record of the use of finger- 
prints in the United States reveals that Gilbert Thompson of the 
United States Geological survey utilized his thumb impression to 
prevent the forgery of commissary orders during his supervision 
of a survey in New Mexico in 1882. The Federal Bureau of 
Investigation (FBI) ,  United States department of justice, main- 
tains the world's largest collection of fingerprint records and is the 
chief repository for criminal fingerprint data mutually inter- 
changed among the nation's law enforcement agencies. By 1952 
it was co-operating with 81 foreign countries and territorial pos- 
sessions in the international exchange of criminal identifying data. 
The identification division of the FBI was established in 1924, 
when collections previously maintained by the United States peni- 
tentiary, Leavenworth, Kan., and by the International Association 
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rough-and-tumble fighter in perhaps the toughest group in the 
west. In 1822, he joined the Ashley-Henry trapping expedition to 
the Rockie~;  the next yenr, he died a violent death at  Fort Henry 
on the Yello\vstone river. Stories about him told orally and pub- 
lished by writers of many sorts in greatly varied publications 
spread his fame midely between 1828 and the Civil M7ar. though 
thereafter it declined. In tall tales, sketches, short stories, ro- 
mances, plays and even poems, he was a symbol of the boastful- 
ness, the playfulness, the might, and the violence of frontiersmen. 
The picturesque nature of his death had imaginative appeal, and 
greatly varied versions of his murder were published. 

See Walter Blair and Franklin J .  Meine (eds ), Half Horse Half 
Alligator: The Growth o f  the Mike Filzk Legend, (19 5 6 ) .  (W. BL.) 

FINLAND, called in Finnish SUOMI, is an independent re- 
public of northern Europe. Through most of the early centuries 
of development (A.D I I 5 5-1809) it was dominated culturally and 
politically by the Swedes; from 1809 to 1917 it  was a Russian 
grand duchy. The Finns took advantage of World War I, and 
the Russian revolution of ICJI 7, to win their independence, legalized 
by treaty of Tartu (Dorpat) with the Soviet Union, Oct. 14, 1920. 

Geography.-Finland extends from 59' 48' to 70' 6' N. lat. 
and 19' 2' to 31' 35' E. long. I t  is 700 mi. from north to south, 
bordering Norwegian Lapland and the Arctic ocean on the north, 
the U.S.S.R. on the east, the Gulf of Finland on the south, the 
Gulf of Bothnia and Sweden on the west. I t  includes the numerous 
rocky Ahvenanmaa (q.v.) or Aland Islands in the southwest, part 
of Lapland, and, by the treaty of Tartu and until 1940, the ice-free 
fjord of Petsamo (Pechenga) in the north. 

The area (1920-40) was 147,799 sq.mi. of which 60% was for- 
est, I I % lakes, 3% arable and j% grassland, and the rest largely 
swamp. The area of 130,119 sq.mi. determined in 1953 included 
inland waters (12,206 sq.mi.) but excluded territory ceded or 
leased to the U.S S.R. The chief lakes are Saimaa. Kallavesi, 
Paijanne and Sasijarvi; there are about 55.000 other lakes, many 
with rapids such as the Imatra. The chief rivers (none large) 
are the Muonio between Finland and Sweden, the Kemi and 
the navigable Oulujoki. The surface of the country is tableland 
400 to 600 ft. above sea level. with a few elevations to 2 , 0 0 0  ft., 
and in the northwest, in the Haltio Mount, to 4,344 ft. The coast- 
line is low, but rising more than 3 ft. per 100 years. 

Geographically Finland is like the Scandinavian peninsula, 
showing granite and archaean rock with glacial and postglacial 
deposits of both lacustrine and marine origin. The soil is largely 
morainic, silty gravel, but clays form the most important portion 
of the cultivated areas. The climate is halfway between maritime 
and continental, the long severe winters being moderated some- 
what along the coasts by the prevailing winds from the southwest. 
Summer lasts only two to two and a half months. 

F l o r a  a n d  Fauna.-The predominance of forest. chiefly conif- 
erous. gives the Finnish flora and fauna a special character and is 
also economically important. The dominant trees are pine (Pinus 
syhesfr is)  and spruce (Picea abies). The undergrowth is usually 
scrubby and meagre. About 30% of Finland is covered with marsh 
and bog. Among the plants are about 1,140 species of flowering 
plants and ferns and more than 1,000 species of lichens. The 
species of fauna number about 12,,ooo; many of the birds migrate 
south in winter. 

The country can be divided, botanically and zoogeographically, 
into five zones. The narrow coast area or oak zone is the richest 
in plant and animal species because of its milder climate. Oak, 
the dominant tree, and ash and hazel grow there. The commonest 
mammal is the hedgehog. There are numerous birds and insects 
and many sea birds and seals along the coast. 

North of the oak zone is the maple or south Finland zone. The 
maple and elm reach their northern limit there. and there are many 
marshes and swamps and much bare land. Only two kinds of bat, 
the mole and goldfinch are found there. 

h'orth again is the lime or central Finland zone. The climate 
is more severe and there are larger barren areas and more marshes. 
In  this and the maple zone occur a few bears, wolves and, in winter, 
small herds of reindeer follou~ed by gluttons (wolverines). 
Numerous seals live in  the Gulf of Bothnia. 

The north Finland zone is the northern limit of the alder (Alnus 
glutinosa). There are immense pine forests, swamps and bogs. 
In the swampy wastes lichens and the crowberry (Empetrum 
nigrum) abound and swans and wild geese nest. Bears, wolves, 
domestic reindeer, gluttons, the lynx and viper are all found there. 

The Lapland zone is mostly barren land with huge watery 
swamps and bogs. In  the north is an area of coniferous forest, 
mostly dwarf pines covered with lichen. The spruce and, still 
farther north, the pine find their limit there. A small belt of birch 
grows north of the conifers, beyond which lies the tundra. Many 
northern birds, reindeer, wolves and gluttons live in the Lapland 
zone. Mosquitoes swarm in the marshes. The rivers hold salmon 
and trout; in the birch belt lives the Lapland bunting and by the 
lakes the long-tailed duck. The tundra is the home of the arctic 
fox, lemming and reindeer (now dying out in the wild state), snow 
bunting, ptarmigan and golden plover. On the Arctic coast a 
variety of sea birds nest, and cod, haddock, herring and many 
other kinds of fish are found in the sea. (x.1 

HISTORY 

The first real settlements in Finland were probably made about 
A.D. IOO by people crossing over from the southern shores of the 
Gulf of Finland. These people were thus a northern offshoot from 
the Finno-Ugrian tribes whose story is shrouded in mystery, as is 
the early development of the groups in Finland. At first they 
wandered about, burning off the forest in order to till the soil. 
Weapons, implements and ornaments indicate continuing relation- 
ship with the tribes to the south. Gradually family homesteads 
were established, and settlement from the southwest reached Lake 
Ladoga about A.D. 700. Increasingly trade and cultural bonds 
were established with the Swedes to the west, and southeastern in- 
fluence all but disappeared. The tribes increased in population, 
warred among themselves, and were fought over by Sweden and 
by the Russian principality of Novgorod. 

Swedish Rule.-Crusades were stimulated by the pope to win 
the people from their pagan beliefs (in Ukko, god of the air;  
Tapio, of the forests; Ahti, of the water, etc.). King Erik I X  of 
Sweden in such a crusade (about I I  j s )  conquered the Finns and 
left the English-born Bishop Henry of Uppsala at  Turku (Wbo). 
But the Finns relapsed into paganism, though Henry became later 
their patron saint. Thomas. another English bishop, resumed the 
missionary task in 1209, and almost separated Finland from 
Swedish control to  establish it as a papal province. The famous 
Birger Jar1 compelled the Tavastians, one of the subdivisions of 
Finns, to accept Christianity in 1249; Torkel Knutson conquered 
the Karelians in 1293 and built the castle of Viborg (Viipuri), 
which for centuries to come was the outpost of Swedes and Finns 
against the Russians. 

The Swedes spread civilization and accorded to the Finns the 
same civil rights they themselves had. Swedes settled in the 
Aland Islands and in spots along the western and southern shores 
of Finland. About I 528, Gustavus Vasa introduced the Reformed 
religion, and King John I11 raised the country to the dignity of 
a grand duchy. Gustavus Adolphus I1 and his successors did much 
for learning, but the country suffered terribly from war, famine 
and pestilence. Many Finns were compelled to fight with the 
Swedes in Germany during the Thirty Years' War. 

I n  1710 Peter the Great set out to wrest Finland from Sweden, 
and six years later the whole country was in his power. Thousands 
perished in the wars of Charles XII ,  but by the treaty of Nystad in 
1721 the Russians retained Ingermanland, the whole Lake Ladoga, 
Karelia and the province of Viborg. Twenty years later the 
Swedes attempted reconquest but suffered disaster. I n  1788 war 
again broke out between Sweden and Russia, and was carried on 
for two years without result. 

In Feb. 1808 Tsar Alexander's army invaded Finland without 
declaring war. By the treaty of Fredrikshamn, on Sept. 17, 1809, 
Sweden ceded Finland and the Aland Islands to Russia. 

Russian Rule.-Finland did not enter Russia as a conquered 
province. Alexander I granted it  a free constitution and funda- 
mental laws, and it became a semi-independent grand duchy with 
the emperor as grand duke. A senate was created and a governor 
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general appointed. The province of Viborg was reunited with 
Finland in 181 I. Abo (Turku) remained the capital till 182 I ,  when 
the seat of government was transferred to Helsingfors (Helsinki). 
The diet, which had not met for 56 years, was convoked by Alexan- 
der I1 at  Helsingfors in 1863; but it was only under his successor, 
Alexander 111, that the imperialist Pan-Slav movement, with the 
motto "one law, one church, one tongue," acquired influence in 
official circles. 

Politics in Finland were complicated by the rivalry between the 
Swedish party, hitherto the dominant minority, and the Finnish 
national party which was asserting itself IinguisticaIly and po- 
litically. 

Nicholas 11, by the "February manifesto" (Feb. I j ,  1899), 
virtually abrogated the legislative power of the Finnish diet. A 
new military law, practically amalgamating the Finnish with the 
Russian forces, followed in July 1901; Russian officials and the 
Russian language were foisted on Finland wherever possible, and 
in April 1903 the Russian governor was invested with dictatorial 
powers. To the Russian system of spies, domiciliary visits; illegal 
arrests; banishments and the suppression of newspapers, the Finns 
carried on a dogged resistance which culminated in the famous "na- 
tional strike" of Nov. 1905. After six days the tsarist government 
-already much shaken by the events in Russia and Manchuria- 
capitulated. An imperial manifesto of Nov. 7, 1905, restored the 
status quo anfe 1899. The new diet remodelled the constitution 
on the basis of universal suffrage with freedom of the press, speech, 
meeting and association. 

After "two glorious years of peace" and internal progress, the 
tsar peremptorily fixed an annual contribution in lieu of military 
service (zlkaz of Oct. 7. 1909). The Finnish diet, though ready 
to compromise. was twice dissolved. and its social reform measures 
already passed-prohibition, child welfare, insurance, old-age pen- 
sions. education and betterment of landless workers-were thus 
killed. Civil marriages, however, were instituted. better provision 
made for illegitimate children and the principle of "equal pay for 
equal work" applied in the teaching profession, in the printing 
trade and, in 1913, in the state service. The duma alone con- 
sidered itself competent to decide the questions affecting the in- 
terests of the Russian empire. Accordingly it passed the Imperial 
Legislation act on June 30,117~ 1910, amid shouts of "Finis Finlan- 
dine." TITO imperial laws were laid before the diet. which refused 
them both and was dissolved. In  one, the duma affirmed the prin- 
ciple of an annual indemnity in lieu of service; in the other, full 
civil rights were accorded to temporary Russian residents in Fin- 
land. The last-named measure, apart from its injustice, caused 
the overlapping of two different codes of law. Judges resigned, 
high oficiais went into exile. and every provisional governor left 
volurltarily or under compulsion. The country was ruled by a 
packed senate, the diet was peremptorily dismissed. the press cen- 
sored. The Russification inflicted by the duma mas as  oppressive as 
that imposed by the tsar. 

W o r l d  W a r  I a n d  the Russian Revolution.- Finland es- 
caped invasion, but its liberties were restricted and its merchant 
marine was bottled in the Gulf of Bothnia. The Allied blockade 
caused a 25% rise in living costs, but industries connected with 
military supply attained unexampled prosperity. The Russians, 
sporadically anxious to please, abolished the annual military in- 
demnity and merely imposed a 5% tax on property and mort- 
gages. Finland naturally feared that a victorious Russia would 
again turn oppressor. About 2 , 0 0 0  young Finns enlisted on the 
German side, ostensibly for service only on the eastern front. 

Sicholas I1 abdicated on March I j, 1917, and the provisional 
government restored representative government in Finland. The 
Russified senate was disbanded and a temporary body of I Z  (half 
Social Democrats, half representing the bourgeoisie) assumed 
executive power. The Socialist speaker of the diet, Oskari Tokoi, 
was nominated president of the senate; Kullervo Manner; of the 
same party, speaker of the diet. The diet, resolving on July 18, 
1917, that it alone could make laws relating to home affairs and 
finance. passed en bloc all bills previously held up by the tsar, 
including the eight-hour day and the total prohibition of alcohol. 
Yet it failed to relieve the food shortage. The intense industrial 

development had strengthened hooliganism, and the war had 
brought about 40.000 Russian refugees from food shortage and in- 
cipient riot. From March 1917 to Feb. 1918 repeated strikes 
threatened the existence of the nation. Meanwhile, the advent 
of the Bolsheviks to power in Nov. 1917 deepened the pro-Russian 
sympathies of the Social Democrats, while the propertied classes 
sought to cut adrift from the Soviet state. On Dec. 6, 191 7, the 
diet and the now bourgeois senate drew up a declaration of inde- 
pendence. The soviet of people's commissars on Jan. 4, 1918, de- 
clared that the step conformed with their policy, whereupon 
Smeden and the other Scandinavian countries acknowledged the 
independence of Finland. France and other states followed. The 
treaty of Brest-Litovsk (March 3, 1918) confirmed Finland's in- 
dependence, and four days later Finland concluded a treaty which 
made it Germany's ally. (See BREST-LITOVSK, TREATIES OF.) 

"Red Guards," recruited from Finnish labourers and reinforced 
from Russia, began to overrun the country. A hurriedly organized 
Finnish national army, under Baron Carl Gustaf Emil Manner- 
heim, a former general of the tsarist army, proved insufficient to 
maintain order. Sweden refused to help, but a t  the request of the 
Finnish government, Germany sent about 12,000 troops under Gen. 
Count Rudiger von der Goltz. The Finns and Germans conquered 
the Reds and drove out the Russians. Mannerheim subdued 
Tampere on April 6 and Goltz entered Helsinki on April 14. After 
Mannerheim's declsive victory near Viipuri (Viborg), on April 
28-29, the "White" counterterror took the lives of thousands. 

The diet, which met in June 1918, was moderate, since the 
Socialists who formed 4674 of the electorate mere excluded from 
the register. I t  authorized the Germanophile senator, Pehr Eyvind 
Svinhufvud, to exercise the supreme poner in so far as it had not 
already been conferred on the senate, which offered the crown to 
Prince Frederick Charles of Hesse, brother-in-law of the German 
emperor. Prince Charles accepted the crown, but never proceeded 
to Finland and the questlon was allowed to lapse. 

The Germans demanded Finnish military co-operation against 
the Murmansk railway. which was guarded by a British expedition- 
ary force. Their clalms were becoming peremptory when. on 
July 18, the Allied offensive in the ~ ~ e s t  diverted Germany's forces. 
Thus time nas gained untll the Armistice of Nov. 11, 1918, turned 
Finland toward the democratic regime. On Dec. 1 2  Svinhufvud 
mas succeeded as regent by Mannerheim, who formed a coalition 
government composed of 6 Republicans and 6 ,210narchists. In  the 
general election of March I .  80 Social Democrats. 42 Agrarians, 28 
coalitionists, 26 Progressives, 2 2  Swedes and 2 Christian Labour 
members mere returned. The Social Democrats lost 1 2  seats as a 
result of the disfranchisement of 40,000 voters for participation 
in the Red rebolt. 

T h e  Republic,  1919-1939.-On June 17, 1919, the Finnish diet 
established a republic. The new constitution came into force on 
July 1 7 .  There is a single chamber, eduskunta, of 2 0 0  members, 
in which the sovereign power is embodied. The executive power is 
vested in a president who is chosen for a six-year term by 300 
presidential electors nominated by the citizens. H e  ratifies new 
laws or withholds consent. dissolves the diet, orders new elections 
and conducts foreign affairs. All his pomers are exercisable 
through the ministers and his decisions have to be taken in the 
council of state consisting of 10 ministers, who are responsible 
legally and politically. There are ten administrative districts, 
closely following the linguistic distribution. Both Finnish and 
Swedish are official languages. Amnesty bills of 1921 and 1927 
freed the defeated opponents of the war years. Suffrage is uni- 
versal for men and women above the age of 24. 

A peace treaty was signed with Soviet Russia a t  Tartu (Dorpat), 
Estonia, on Oct. 14, 1920. Pechenga (Petsamo) was ceded to 
Finland, which thus obtained an outlet on the Arctic ocean. On 
Dec. 16, 1920. Finland was admitted to the League of Nations. As 
such it claimed sovereignty over the Aland Islands (see AHVENAN- 
MAA),  which was disputed by Sweden. In  June 1921 the League 
of n'ations decided in favour of Finland. I n  Oct. 1921 the'East 
Kdrellans. raclally allied to the Finns, revolted against Moscow. 
but the rising mas crushed. 

In these years Finnish foreign policy remained in the hands of 
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R. Holsti. On March 17, 1922, Holsti signed in Warsaw a treaty 
which pledged Finland, along with Estonia, Latvia and Poland, to 
consultation in case of a Soviet aggression. The diet of Finland, 
however, on May 12 refused to ratify this treaty and enunciated 
a general policy of avoidance of military obligations. 

In succeeding years all attempts to form a Baltic bloc came to 
nought, while Finland turned more and more toward co-operation 
with its Scandinavian neighbours. (W. L. B.; X.) 

Internal politics between World Wars I and I1 had turned on the 
issues of townsmen v. countrymen, property owners v. wage earn- 
ers and a new Finnish-speaking intelligentsia v .  a Swedish-speaking 
upper class, but agreement had always been reached within the 
bounds of democratic procedure. The wave of extreme Rightist 
or Fascist movements which spread over Europe in the early 1930s 
got no farther in Finland than a feeble Lapua movement which 
was put down in I 932 without fighting. 

The strongest single party had been the Social Democratic and 
its best-known leader was Vaino Tanner. After the war of in- 
dependence of 1918 the Communist party was small a t  first, but 
its strength in a country bordering on the U.S.S.R., with a strong 
Finnish Communist centre there, caused such fears that the party 
and its newspapers were suppressed in 1923, which did not prevent 
the Communists from securing 18 seats in the diet elected in 1924. 
New difficulties led to tense situations and the passage in 1930 
of anti-Communist laws. 

The most important reform of the between-wars period, carried 
through without serious opposition, was the Lex Kallio (1927), 
which, by splitting up the big estates and bringing new areas into 
cultivation, turned Finland into a nation of peasant-proprietors. 

World War 11.-Relations with the Soviet Union were never 
good, but Finland did sign one of the U.S.S.R.'s network of non- 
aggression pacts (Moscow, Jan. 21, 1932) and also was a party 
to the treaty in which the Soviet Union and all its European and 
middle-eastern neighbours defined the aggressor (London, July 3, 
1933). Neither of these treaties, however, prevented the Soviet 
aggression against Finland in 1939. 

On Oct. 5 ,  1939. the U.S.S.R. invited a Finnish delegation to 
Moscow to discuss political questions. Finland sent Juho Kusti 
Paasikivi, minister to Sweden and one of the peace delegates of 
1920. The Soviet government asked for a 30-year lease of the 
port of Hanko, for a Soviet naval base; it also asked for the 
cession of part of the Karelian isthmus, some islands in the Gulf 
of Finland and various other portions of Finnish territory, in 
all about 1,066 sq.mi. in strategic locations, Finland to receive as 
compensation about 2,13j sq.rni. north of Lake Ladoga. The 
Finnish fortified zone in the Karelian isthmus was to be dis- 
mantled; the two states were also to agree not to join any alliances 
directly or indirectly hostile to the other. 

Finland agreed to the cession of most of the islands demanded 
and an adjustment of the frontier in the Karelian isthmus, against 
compensation in both cases; it undertook to supplement the non- 
aggression pact of 1932 with a political agreement such as re- 
quested by the U.S.S.R.; it refused, however, to dismantle its forti- 
fications and rejected the Soviet claim to Hanko as not compatible 
with Finnish neutrality. No agreement was reached and the Finn- 
ish delegation left Moscow on Nov. 13. 

The Soviet press and wireless now launched a violent campaign 
against Finland and on Nov. 30, 1939, the Soviet armed forces 
attacked the country by land, sea and air. Two days later it was 
announced from Moscow that a "people's government of Finland" 
had been set up in the sea resort of Terijoki, close to the Soviet 
border. This puppet government consisted wholly of Finnish 
Communists who had fled to Russia after the unsuccessful at- 
tempt to impose a Communist regime on Finland in 1918. The 
head of this "government" was Otto Willie Kuusinen, a member 
of the executive committee of the Comintern. Vyacheslav Molo- 
tov signed with Kuusinen a treaty of friendship and mutual aid in 
which the latter agreed to all Soviet demands presented to the 
legitimate Finnish government. 

Once more Mannerheim, now 72 and a field marshal, took com- 
mand of his country's forces. The Finns fought heroically and 
Soviet hopes for an internal revolution proved fruitless. Finland's 

able defense drew promises of aid from Great Britain and France, 
and on Dec. 14, 1939, the League of Nations expelled the U.S.S.R. 
from membership as an aggressor. Although sympathy for the 
Finns was widespread throughout the world, the neutrality of 
Sweden and Norway prevented any substantial practical help. 
After I o j  days' fighting, superiority in manpower and material 
enabled the Soviet army to break through the Mannerheim line. 
On March 1 2 ,  1940, defeated Finland signed a peace treaty in 
Moscow ceding to the U.S.S.R. more than one-tenth of its terri- 
tory, including the whole Karelian isthmus with the city of Viipuri 
(Viborg). the country's fourth largest industrial centre; Hanko 
became a Soviet base. Nothing was heard of the Kuusinen "gov- 
ernment." 

When the Germans invaded the U.S.S.R. on June 22, 1941, the 
Finnish temptation to recover the lost land was stronger than any 
other consideration. Risto Ryti, who in Dec. 1940 succeeded 
Kjosti Kallici as president of the republic, announced on June 27 

that "for the liberty of the motherland" Finland was going to war 
alongside Germany. For the third time Mannerheim led the Finns 
against the Soviet army. By the end of August all territory lost 
in 1940 had been recovered; to liberate the Karelian people the 
Finnish army invaded the region between the lakes of Ladoga and 
Onega and took Petrozavodsk on Sept. 30. 

Since Finland, disregarding warnings by the British and the 
U.S. governments, persisted in clinging to its policy of fighting 
on the German side, Great Britain declared war on it on Dec. 6, 
1941, and the United States broke off diplomatic relations on 
June 30, 1944. The Finns had started to discuss peace with the 
U.S.S.R. in Feb. 1944, Paasikivi, Finland's negotiator of 1920 and 
1940, going first to Stockholm, where he met Mme. Aleksandra 
Kollontay, the Soviet minister, and, at the end of March, to  Mos- 
cow, for talks. The U.S.S.R. insisted, however, on the re-establish- 
ment of the 1940 frontier and in addition asked for the cession of 
Petsamo (thus shutting off Finland from the Arctic ocean) and 
payment of a $6oo,ooo,ooo indemnity, i.e., the country's national 
income in 1939. Such humiliating terms were a t  first refused, but 
as the Soviet armies started an offensive in Karelia, Viipuri being 
captured on June 20 and Petrozavodsk on June 29, the Finns 
changed their mind. On Aug. I ,  1944, Ryti resigned and Manner- 
heim (from June 4, 1942, marshal of Finland) was elected presi- 
dent of the republic. 

On Sept. 19 the armistice was signed. Finland agreed t o  the 
terms presented to it in February with two differences: first, the 
leased territory for a Soviet naval base was moved from Hanko 
to Porkkala, only 18 mi. from Helsinki; second, the reparations 
to be paid in five years were reduced to $~oo,ooo,ooo. A sequel 
to the armistice was an armed conflict between the Finns and a 
German army in the north under Col. Gen. Lothar Rendulic. 
The Republ ic  from 1945.-In Nov. 1944 Paasikivi formed a 

new government. Elections were held on March 17-18, 1945, and 
on the resignation of Mannerheim on March 4, 1946, Paasikivi suc- 
ceeded him as president. The peace treaty between Finland and 
the Allied powers was signed in Paris on Feb. 10, 1947. 

After the second Soviet-Finnish war the Communist party 
emerged again into the open. For election purposes it combined 
mith leftist splinter groups in a Finnish Democratic People's 
league (S.K.D.L.). Before 'Cliorld War I1 the Social Democratic 
party was the strongest. but now the Agrarian (Peasant) party was 
equally important. Three other parties had been important 
throughout the history of independent Finland: the Union (Con- 
servative) party, the Progressive (Liberal) party, which was re- 
formed in 1951 as the People's party, and the Swedish party 
representing the interests of the Swedish-speaking minorities. 

Between 1944 and 1952 the obligation of settling the transferred 
population and of paying reparations to the Soviet Union were 
paramount internal problems. When the U.S.S.R. annexed Finn- 
ish Karelia, the inhabitants decided to settle in what was still 
Finnish territory. The Finnish government was therefore faced 
with the task of finding homes, employment and, in most cases, 
land for more than 400.000 people. The reparations problem was 
even more difficult. Finland had to supply the U.S.S.R. with 
goods worth $~oo.ooo,ooo at the price levels of 1938, and, accord- 
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TABLE I.-Elections i n  FinZand 

*There were also 8 members of the Patriotic People's Movement (I.K.L.), a Fascist 
party. 

Parties 

Conservative . . . . . 
Swedish . . . , . . 
Agrarian . . . . . 
Liberal (or ~rogressiie)  . . . 
Social Democratic . . . . 
S.K.D.L. (Communist) . . . 

ing to detailed stipulations, was to  consist of about one-third 
each of timber and timber products, ships and cables and machin- 
ery. For the last category Finland lacked alike the materials, the 
plant and the skilled workers; its production involved a revolution 
in the national economy. Nonetheless, the total reparations bill 
was met by the closing date. Sept. 1952. 

Finland was the only country under Soviet influence where 
democracy survived. Though Mauno Pekkala and Yrjo Leino, 
both Communists, were respectively prime minister and home 
secretary from 1946 to 1948, they failed to bring the army or the 
police under Communist influence. In  1948 the major event be- 
fore the elections was the Soviet-Finnish treaty of mutual assist- 
ance (April 6),  which bound Finland to fight in defense of the 
U.S.S.R., but only if the latter were attacked through Finland and 
even then only on Finnish territory. After the elections (July), 
K. A. Fagerholm formed a minority government comprising his 
own Social Democrats and some nonparty men. This, however, 
had the support of other non-Communist parties and survived the 
Communist-organized strike of Aug. 1949, which protested the 
government's first devaluation of the currency (July) ; but it had 
to resign on the presidential election of Jan. 1950 (which re- 
turned Paasikivi) and was replaced in March by a government 
of Agrarians, with some members from the two smallest parties, 
under Urho Kekkonen. The new government negotiated an ad- 
vantageous five-year trade agreement with the U.S.S.R., a feature 
of which was the latter's promising to take quantities of Finnish 
industrial products (but for this, the industries created to meet 
the Soviet demand for reparations might have had no market after 
reparations were paid). In Jan. 1951 Kekkonen took seven 
Social Democrats into the government, to strengthen his hand for 
measures against the continuing inflation. The elections (July) 
had little effect on the representation of the parties, and Kekkonen 
maintained the previous coalition. 

T h e  export boom of I Q ~ I  was followed bv a trade recession 

Seats 

1939* 1 I945 1 1948 1 1951 / I954 

421,500 in 1750 and about 1,661,000 in 1851, was returned as 
3,147,600 in 1920, as 3,695,600 in 1940 and as 4,029,803 by the 
census of 19 50-when almost all the Finnish-speaking population 
of the territories lost or leased to the U.S.S.R. had been trans- 
ferred to Finland (423,759 persons in 1946). Racially this popu- 
lation is the result of a 1,000-year blending of Finno-Ugrian (9.v.) 
and Teutonic (Swedish) elements, which however are still to a 
considerable extent distinguishable: 8.55% of the population spoke 
Swedish, 91.26 % spoke Finnish (see FINNO-UGRIAN LANGUAGES), 
and there was a small minority of Lapps. The average density 
of population was only 31.0 per square mile in 1950, but the dis- 
tribution was uneven, as 40% inhabited the three southern prov- 
inces of Uusimaa, Turku-Pori and Hame, which constitute only 
one-sixth of the national territory. 

The principal cities, according to the 1950 census, were Helsinki 
(Helsingfors), the capital, 369,380; Turku (Abo) 101,824; 
Tampere (Tammerfors) 101.143; Lahti 44,652; Pori (Bjorne- 
borg) 43,213; Oulu (Ulelborg) 37,910; Vaasa (Vasa) 34,999; 
Kuopio 33,353 and Jyvaskyla 30,661. 

Religion a n d  Education.-The national church is the Evan- 
gelical Lutheran, to which 96% of the population adhere; the 
archbishop of Turku is its head, and it  has five other bishops. 
The Orthodox church, which serves 1 . 8 7 ~  of the population, has 
an archbishop at  Kuopio. There are small communities of Bap- 
tists, Roman Catholics and Jews; and 2 %  of the population is 
described as of no religious affiliation. 

Since 1921 attendance at  school has been compulsory for chil- 
dren between the ages of 7 and 15 years. Secondary education is 
provided by the "middle" schools for chiIdren between the ages of 
10 and 15; by other secondary schools from which pupils may 
pass to the universities a t  the age of 18; and by various types of 
vocational schools. Higher education is provided by degree- 
granting colleges which pupils enter after passing the matriculation 
examination at the secondary schools. Finland's first university, 
founded at Turku in 1640, was transferred to Helsinki in 1827. A 
Swedish university was opened at  Turku in 1919, a second Finnish 
one in 1922. 

In  1953-54 there were: 6,402 primary schools with 541,770 
pupils and 22,817 teachers; 345 secondary schools with 114,901 
pupils; 473 vocational schools with 31,054 pupils and 3,284 teach- 
ers: 179 "folk" high schools for adults with 52,374 pupils and 
1,068 teachers; 14 primary teachers' colleges with 2,456 students 
and 201 teachers. There were 3 universities and 12 other institu- 
tions of higher education with a total of 15,355 students and a 
teaching staff of 1,210. 
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which aggravated the economic problem; and-in 1953, after con- 
- 

troversv between the ~ a r t i e s  on the means of lowering ~rices .  the ECONOMICS AND FINANCE ". 
coalition government ;esigned (June). Kekkonen then formkd a 
ministry of Agrarians, Swedes and nonparty economists. When 
this fell in November, a caretaker government under Sakari 
Tuomioja took office. Elections, held in March 1954, failed to 
clarify the situation, as neither Fagerholm nor Kekkonen could 
bring the other's party into a government under him; but in May 
an Agrarian-Social Democratic coalition was effected under Ralf 
Torngren, of the Swedish People's party. A law was passed to 
prolong the normal life of a parliament from three to four years. 
I n  October, however, the government resigned as the two major 
parties disagreed on the measures of reducing the cost of living; 
but Kekkonen formed yet another coalition between them. On 
Feb. 15, 1956, Kekkonen was elected president of the republic by 
the majority of 151 in the electoral assembly of 300. 

On Sept. 19, 195 5, an agreement was signed in Moscow by which 
the U.S.S.R. gave up its military base at Porkkala in return for 
a 20-year prolongation of the Soviet-Finnish treaty of mutual as- 
sistance of 1948. This abandonment had no strategic significance 
because from 1945 the U.S.S.R. had had other, better bases in the 
Gulf of Finland. Later in 1955 Finland was admitted to the 
United Nations and joined the Nordic council, thus taking part in 
international affairs for the first time after World War II. 
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POPULATION 

The total population of Finland, reckoned to number about 

33 
14 
56 
5 

54 
38 

Agriculture.-Agriculture is the chief occupation of the peo- 
ple although the arable land covers less than 8% of the country 
area. Arable land lies mainly on the coastal plains; hay occupies 
one-half and cereals one-third of the cultivated area. Oats are the 
dominant cereal but from 1930 quick-ripening spring wheat gained 
ground. Potatoes are the chief root crop. (See Table 11.) Num- 
bers of livestock are shown in Table 111. 

TABLE 11.-Agricultural Production 
(Annual averages, in thousands of metric tons) 

28 
15 
51 
10 
53 
43 

I Crop 11~2,-31 1 1935-39 /r948-50\ 1953 1 1954 1 1955 1 

24 
13 
53 
13 
54 
4.3 

Oats . . . . . 603 

% a t :  1 1 191 295 218 235 
Barley . , . 185 190 314 262 
Potatoes . . . . 816 1,323 1,519 1,379 1,090 1,067 

TABLE 111.-Livestock 
(Thousand head, September) 

Pigs 
Horses . . . . . 
Reindeer . . . 

* I 9 3 1  9 



FINLAND PWTE I 

B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  T O P  R I G H T ,  C E N T R E  R I G H T )  E M B A S S Y  O F  F I N L A N D :  P H O T O G R A P I I S  ( B O T T O M  L E F T )  Y i A L T  S A N D E R S  F R O M  B L A C K  S T A R .  ( B O T T O M  R I G H T )  F E R N A N D  

G I G O N  F R O M  B L A C K  S T A R  

SCENES IN FINLAND 

T o p  le f t :  A grove of young bi rch trees in the winter. Birch is used tween lakes near Laukansaari 
widely in the plywood and furni ture industries of Finland B o t t o m  le f t :  Statue of Alexander I I  of Russia, and the cathedral, Hel-  

T o p  r i g h t :  Aerial v iew of Turku, th i rd  larseat c i t y  of Finland sinki 
Cen t re  r i g h t :  Punkaharju ridge, a continaous strip of land winding be- B o t t o m  right: Children feeding pigeons on the Esplanade, Hels ink i  



PLATE 11 FINLAND 

P H O T O G R A P H S ,  T H R E E  L I O N S  

L IFE  IN F I N L A N D  

T o p  le f t :  Lumber piled up for transport to a processing plant  is covered w i t h  reindeer skin 
T o p  r i g h t :  Worse-drawn cart, s t i l l  used in northern cit ies such as B o t t o m  l e f t :  Horse and sled used to drag cu t  t imber f rom the woods 

Sodanky la B o t t o m  r i g h t :  Water f ront  houses, Porvoo. The tower of the cathedral 
Cen t re  r i g h t :  Laplander and chi ld of the Lake lnar i  region. The cradle is in the background, r i g h t  
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Industry.-Finland has few minerals. There is no coal or oil. TABLE V.-Foreign Trade 

At Outokumpu about 6oo.000 metric tons of sulphide ores are pro- 
duced annually (4% copper. 26% sulphur, 27% iron, with some 
zinc, cobalt, silver and gold). Finland possesses extensive deposits 
of limestone, soapstone and red granite, but the country's main 

(In millions of markkaa) 

resources lie in its forests and watkr power. In  the Finnish forest 
industry a continuous trend toward development of higher stages T r a n s p o r t  a n d  ~ o m m u n i c a t i o n s . - - ~ n  19j3 there were 7,476 

of manufacture was to be observed. Before World T\7ar I the km. of railways on which 16,343,000 tons of goods were trans- 

greater part of output was sawn timber. The period betrveen ported. The numerous lakes are utilized freely for transport and, 
world Wars 1 and 11 was marked by a powerful advance in the joined by short canals, constitute continuous waterways. These 
pulp and paper industry. In the years following World War 11 waterways are navigable at  a length of about 2.700 mi. and float- 

the industry manufactured prefabricated houses; however, the able at  a length of about 26,500 mi. There were 63,460 km. of 
greatest attention \!,as devoted to processing wood pulp into paper, roads in Dee. 1953, when the number of licensed motor vehicles 
cardboard and packing material. comprised 59,216 cars and 49,0j4 commercial vehicles. The mer- 

About one-fifth of the population is engaged in the manufac- chant (vessels of 100 or more gross tons) amounted in ~ ~ r i l  

turing industry, mainly connected TVith forest products, In I939 195.5 to 588 vessels, totalling 728,80j gross tons. Finnish air lines 
Finland had an installed capacity of electric energy amounting to connect Helsinki with Stockholm. Copenhagen, Hamburg, Xmster- 

1,004,ooo k ~ , . ,  including qgz,ooo kw. of hydroelectric generators. dam, Paris and London, and with the chief provincial towns. In  
In the territories ceded to the U.S.S.R., Finland lost abobt one- I954 air transport amounted to 94,512,000 passenger-kilometres 

quarter of its hydroelectric power plants. In 1938 production of and 8731600 ton-ki1ometres freight; kilometres flown (1953) 
electricity amounted to 3~108~000,000 k ~ . h r . ,  including ~,~56,- 3:993>Oo0. In I954 there were 408,531 telephones and 970,798 
ooo,ooo kw.hr. from hydroelectric plants; after 1945 new power radio licences. 

stations were built, and in 1954 the total production amounted to Defense.--Under the treaty of Paris (1947) Finland was per- 
j,643,oo0.000 ku-.hr., mostly from hydroelectric plants. mitted to maintain an army of 34,400, an air force of 3,000 officers 

~i~~~~~ and Banking.-The ~ i ~ ~ i ~ h  markka was and men and 60 aircraft (bombers being forbidden) and a navy up 
in relation to the U.S. dollar in 1922, and in I92 j a gold basis tvas to IO.000 tons and 4.500 officers and men. The president of the 
adopted, the rate being 39.70 markkaa to the dollar and approxi- republic is commander in chief: with the minister of defense re- 
mately 193,23 markkaa to the pound sterling, world depression sponsible to the council of ministers for  the efficiency of the armed 
forced the markka off gold in act. 1931 ; in 1933 it was stabilized forces; there is also a high command and general staff. All male 
again at 227 markkaa to the pound sterling, D ~ ~ .  1938 its Finnish citizens are liable for military service from the age of 
parity level with the dollar and the pound was again abandoned, 19 to the age of 60. The period of peacetime service is 3 jo days. 

and in 1939 the exchange rate was 49 markkaa to the dollar and All men conscripted belong to the reserve UP to the age of 40 
197 markkaa to the pound. ~ ~ ~ t h ~ ~  devaluations followed world and can be called to attend periodical training courses. From 
itrar 11: and after Sept. 1949 the exchange rate was 231 markkaa 4O 60 they the reserve. 

BIBLIOGRAPHY.-P. Camena dlAlmeida, "La Finlande," in vol. v of to the and 646 markkaa to the pound. The Bank of Fin- Gdographie Uniuerselle (Paris, 1932) ; Finnish Geographical Society, 
land, dating from 1811, is the state bank and bank issue. There Atlas de la Finlande, 3rd ed. (Helsinki, 1929) ; M. G. Schyberpson, 

TABLE 1V.-National Budget 
Politische Geschichte Finnlands, 1809-1919 (Stuttgart, 192 j )  ; E. Hjelt, 
ed., Finland, the Country,  its People and Institutions (Helsinki, 1 9 2 6 )  ; 

(In millions of markkaa) F. Werner; Die Finnische U'irtsclzaft (Berlin, 1931) ; L. Harmaja, 
E f e c t s  oj  the W a r  on Eronolnic and Social L i f e  in  Finland (1933) ; 
E. Riiikkunen. Suinhu fuud:  T h e  Builder o f  Finland (London, 1938) ; 

Revenue . . . . 196,320 J .  0. Hannula, Finland's W a r  o f  Independence (London, 19,ig) ; J. 
~ x ~ e n d i t u r e  . . . 1 9 6 ~ ~ 7 5  Hampden Jackson, Finland (London, 1940) ; J. Langdon-Davies, Fin- 
*Actual. tEstimates. land:  The  First Total W a r  (London, 1940) ; T. Borenius, Field Marshal 

Mannerheiwz (London, 1940) ; J. H. Wuorinen, ed., Finlaltd and Wor ld  was a currency circulation of z,goo,ooO,ooo markkaa against gold w a r  11 ( 1 ~ 4 8 )  ; W. Erfurth, Der Finnische Krieg (Wiesbaden, 1950) ; 
holdings of $28,900,000 and foreign exchange holdings of $48, jo0,- F. Valros, Finland 1946-1952 (Helsinki, 1953). ( J .  H. JN. ; x.) 
ooo in Dec. 1938 (when deposit money amounted to 2,800.000,- FINLAY, GEORGE (1799-1875), British h~storian. was 
ooo markkaa); and a currency circulation of 48,3oo,ooo.ooo born of Scottish parents a t  Faversham, Rent, on Dec. 21, 1799 
markkaa against gold holdings of $3 5,300,000 and foreign exchange He studied for the law in Glasgow, and about 1821 T~ent to Gijtt- 
holdings of $188,900.000 in Dec. 1955 (when deposit money ingen. In  1823 he went to Greece, being interested in the struggle 
amounted to ~3,3oo,ooo,ooo markkaa). For the national budget for Greek independence. and spent 14 months studying the coun- 
see Table IV. In Sept. 1939 the foreign debt stood at 1~04o.oo0,- try. At Missolonghi he met Byron. and for two months spent 
ooo markkaa and the internal debt a t  2,810,000,000 markkaa; a t  nearly every evening discussing Greek affairs with him. After 
the end of 1954 the figures were 62,100,000,000 markkaa and a short visit to Scotland he returned to Greece, where he spent 
49,~oo~ooo,ooo markkaa respectively. the rest of his life. 

Fore ign  Trade.-Before World War I Russia was the most im- I n  1827 Finlay took part in the unsuccessful operations of Lord 
portant buyer of Finnish goods, but after the proclamation of its Cochrane and Sir Richard Church for the relief of Athens. iyhen 
independence Finland turned its foreign trade westward. Great independence was secured in 1829 he bought an estate in -4ttica, 
Britain became the largest export market (45.35% in 1937): fol- and tried, without much success. to introduce better methods of 
lowed by Germany (13.1%) ; and Great Britain was also the chief agriculture in Greece. He then turned to the systematic study of 
source of imports (22.1% in 1937), likewise followed by Germany Greek history with which he occupied himself until his death in 
(19.4%). In  1946 the Soviet Union took second place as Fin- Athens on Jan. 26, 18; j. 
land's customer and supplier, Great Britain maintaining its first The first part of his great work appeared in 1844, under the 
place. By the end of 1953, however, the U.S.S.R. was taking title of Greece u n d e r  t h e  R o m a n s ,  and xvas followed by H i s t o r y  
2 5.4% of the exports and Great Britain 22%, the same countries o f  t h e  B y z a n t i n e  u r ~ d  Greek  Elrzpires f r o m  716-14j3 (2 vol., 
providing 21.4% and I 5.8% of the imports respectively. In 1954 1854) ; H i s t o r y  of Greece under  t h e  Otto?rza~z and Verret in~c D o m -  
Great Britain recovered first place among Finland's customers and ina t ion  (18 56) and H i s t o ~ y  o j  t h e  Greek  R e v o l u t i o n  ( 2  vol., 
suppliers, taking 22.5% of the exports and providing 18.8% of 1861). From 1864 to 1870 he was correspondent of T h e  T i m e s .  
the imports. ( S e e  also Table V.) BIBLIOGRAPIIY.-H. F. Tozer's edition of his History of G r ~ e c r  fronz 

Metals and metal manufacture, machinery and apparatus, tex- its Conquest b y  the Romans to the Present T i ~ ~ z e ,  146 B.c.-A.D. 1 8 6 ~ ,  

tiles, coal, oil and cereals headed the import list; exports con- 7 vo1. (Oxford, 18771, which includes the books mentivned above, con- 
tains also a fragmentary autobiography. Finlay's Greece finder 

sisted of timber and timber products (about fOur-fifths of the the Rotnans and History of the Byzanttne Elapire from 716 t o  1077 
total) and agricultural products such as butter, cheese and hides. have been published in the Everyman Edition (1906). 



FINLAY-FINNISH LITERATURE 
FINLAY, ROBERT BANNATYNE FINLAY, IST VIS- 

COUNT (1842-19291, British lawyer and politician, was born near 
Edinburgh on July 11, 1842. He was educated at  Edinburgh 
academy and university and graduated in medicine. H e  was called 
to  the bar in 1867 and became a queen's counsel and a bencher of 
the Middle Temple in 1882. H e  sat as a Conservative for In- 
verness Burghs from 1885 to 1892 and regained the seat and was 
made solicitor general in Lord Salisbury's government in 1895, 
when he was knighted. In  1900 he became attorney general, re- 
maining in the government until the Conservative defeat of 1905- 
06. 

From 1902 to 1903 he was lord rector of Edinburgh university. 
I n  1910 he was elected M.P. for Edinburgh and St. Andrews uni- 
versities, and in 1916, on the formation of David Lloyd George's 
government, he became lord chancellor and received a barony. He 
retired in 1918 and was created a viscount in 1919. In  1920 he was 
appointed British member of the Permanent Court of Arbitration 
a t  The Hague, and in 1921 he became a judge of the Permanent 
Court of International Justice. 

Finlay died March 9, 1929. 
FMNER, the name used by whalers to denote the rorquals 

(9.v.) (see also WHALE). 
FINNEY, CHARLES GRANDISON (1792-1875), U.S 

"new measure" evangelist. theologian and college president, was 
born in Warren, Conn., Aug. 29, 1792. and grew to manhood in 
Oneida county. N Y. After teaching school for a few years he 
studied law privately and in 1818 entered the law office of Ben- 
jamin Wright, Adams, N Y. His religious training had been 
meagre, but references to Mosaic institutions in his law studies 
impelled him to study the Bible. IVith his conversion in 1821 he 
was convinced that he had been given a "retainer from the Lord 
Jesus Christ to plead His cause," so he immediately dropped his 
law practice to become an evangelist, and was licensed by the 
Presbyterians. Adopting some of the features of frontier revivals 
-especially the "anxious seatn-and addressing congregations as 
he used to plead with a jury, he fomented wild revivals in the 
villages of upper New York. These methods, carried into the 
Congregational and Presbyterian churches of the larger towns 
and cities, were soon dubbed "new measures" and aroused intense 
opposition, particularly among men trained in the h'ew England 
schools and at  Princeton. Such opposition lessened as Finney's 
methods became more polished, while his revivals carried into 
the larger cities continued to be spectacularly successful. 

I n  1832 he began an almost continuous revival in New York as 
the settled minister of the Second Free Presbyterian church Be- 
cause he was at  odds with Presbyterian theology and discipline, his 
supporters built the Broadway tabernacle for him in 1834. TIVO 
years later he withdrew from the presbytery, and the church be- 
came Congregational in polity. In  1835 he became professor of 
theology in the newly formed theological school a t  Oberlin. O., 
and for two years divided his time between that post and his New 
York tabernacle. I n  1837 he severed his connection with the latter 
and became minister of the First Congregational church in Oberlin, 
which was closely related to Oberlin college. From 1851 to 1866, 
besides his other two posts, he was president of the college. He 
died Aug 16, 1875. 

The changing modes and surroundings of Finney's career as a 
revivalist typify the development of revivalism during the period 
of his greatest activity. Beginning in raw frontier villages among 
lo

w

er-class and poor people, he moved into the burgeoning urban 
centres of financial and social power, working among those of the 
rising middle class with its growing philanthropic interests. In 
making this change of locale, his revivals were metamorphosed 
from the largely unplanned fomenting of emotional outbursts 
leading to conversions, into rather carefully designed meetings in 
which he pleaded the cause of Christianity in sermons and lectures 
which resembled the lawyer's brief. When he settled as a minister 
and professor of theology his emphasis changed from concentration 
solely upon getting conversions to include concern for the perfec- 
tion of the Christian life in the churches. 

His theology was typical of all the revivalists, emphasizing 
common sense and man's initiative in conversion and ability to 

make himself a new heart by his own choice. As did other revival- 
ists, he tended to make the test of the truth of the doctrine 
preached its effectiveness in getting results, namely converts. This 
emphasis, of course, played havoc with traditional standards of 
doctrine and polity in the churches, impoverishing the religious 
life by excessive emphasis on the conversion experience to  the 
neglect of cultivation of the Christian life thereafter. 

His life is best told in his i44rmoirs (1876), and his views ex- 
pounded in his Lectzdres on Revivals (183 j )  and Lectures on Sys- 
tematic Theology (184 7). (S. E. MD.) 

FINNISH LITERATURE. The earliest writer in the Fin- 
nish vernacular was Mikael Agricola (c. I j1o-57), who published 
an A.B.C. book ( c .  1542) and, as bishop of Turku (Abo), religious 
and educational works. A Finnish version of the New Testament 
was printed by Agricola in 1548. and some books of the Old Testa- 
ment in I j51-52. A complete Finnish Bible was published at  
Stockholm in 1642. The dominion of Sweden was unfavourable to 
the development of Finnish literature; not until 1835, when the 
Finnish epic, the Kadevala (q.v.), was published thanks to Elias 
Lonnrqt (q.v.), was the Finnish language used for  literary com- 
position. A great work in the revival of interest in the Finnish 
language was done by Suornalaisen Rirjallisuuden Seura (the 
Society of Finnish Literature), founded in 1831. 

Modern Finnish literature has its roots in the poetry, drama 
and fiction of Aleksis Kivi (1834-72). a genius whose original 
style inspired others to write in Finnish. Nummisuutarit (1864; 
"The Cobblers of the Heath") is one of his robust peasant come- 
dies. His most famous work is the epic novel Seitseman veljestii 
(1870; "Seven Brothers"), in which Kivi gave full rein to his 
humour and rich fantasy. Realistic writing was further developed 
by the novelist and playwright Minna Canth (1844-97). Finnish 
cultural life received a vigorous impulse when Kaarlo Bergbom 
founded the Finnish National theatre and P. E.  Cajander (1846- 
1913) translated the plays of Shakespeare. 

The central figure in Finnish letters a t  the beginning of the 
century was Juhani Aho (1861-1921), a realist who, toward the end 
of his life, made big concessions to romanticism. His works in- 
clude Rautatie ( I  884; "The Rail

w

ayn). Papin tytiir (1885 ; "The 
Clergyman's Daughter") and Lastuja (1891-1921 ; "Chips"), eight 
volumes of stories, memoirs, travel notes, essays, etc. A rnuch- 
discussed author was the man whose pseudonym was Johannes 
Linnankoski (1869-1913) ; his best-known novel was Lnulu tz~li- 
punaisesta kukasta (1905; "The Song of the Blood-Red Flower") 
and his best work stylistically Pakolaiset (1909 ; "The Fugitives"). 
Arvid Jarnefelt (1861-193z), after his remarkably mature first 
work Isanmaa (1893; "The Fatherland"). became strongly influ- 
enced by Tolstoy. Two skilful portrayers of peasant life are Joel 
Lehtonen (1881-1934) and Ilmari Kianto (1874- ; their chief 
novels are, respectively, Putkinotko (1919) and Ryysyrannan 
Jooseppi (1924). 

The third great master of Finnish prose after Kivi and Aho 
is the 1939 Sobel prizewinner F. E. Sillanpaa (q.v.; 1888- ). 
Like most Finnish writers, he depicts country life, but none has 
caught its poetic undertones as well as he. Three of his novels 
are Hurskas kurjuus (1919; "Meek Heritage"), Nuorena nuk-  
kunut (1931; "Fallen Asleep While Young") and the lyrically 
beautiful Zhmiset sa~viyossa (1935; "People in the Summer 
Night"). The colourful novels of Unto Seppanen (1904-jj) are 
a vivid portrayal of life in his native Karelia. The "proletarian" 
writer Toivo Pekkanen (1902- ) began his career as a factory 
hand and became a member of the Finnish academy; Lapszcutenl 
("My Childhood") is an uplifting account of his early years. 
Lauri Viita (1916- ) is a gifted poet who has also written a 
novel, Moreeni ("The Moraine"). The versatile and prolific 
writer Mika Waltari (1908- ) has great mental elasticity and 
artistic temperament. His historical noveIs are well known 
abroad. Pentti Haanpaa (1905-55) was a master of the short 
story; his pithy style was well suited to his portrayal of life in 
the backwoods. Oiva Paloheimo (1910- ) is a polished stylist 
appreciated for both his poetry and prose. TWO brilliant young 
writers of promise are Marko Tapio and Veikko Huovinen, the 
latter a satirist with a dry humour. 
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Of numerous women writers, the following deserve mention: 

Aino Kallas (1878-1956), Finnish by birth and Estonian by mar- 
riage, has al~vays championed the cause of Estonia in her writings; 
these are mainly short stories. Maila Talvio (1871-1951) was a 
richly productive novelist for whom religion was the inner source 
of power and hope. Maria Jotuni (1880-1943) was a short-story 
writer with a ready humour and a piercing insight into human na- 
ture. One of the best of the younger women writers is Eeva 
Joenpelto. 

The first great poet in Finnish was Eino Leino (1878-1926), 
whose most famous work was Helkavirsia (1916), strongly na- 
tionalist historic poems in ballad form. He also translated Dante's 
Divine Comedy into Finnish blank verse. One of the first to ex- 
press the growing nationalist Finnish movement was the poet 
Kaarlo Kramsu (1855-9 j), and typically Finnish in feeling were 
Larin Kyosti (1873-1948) and Otto Manninen (1872-1950) ; the 
latter made excellent translations of Homer, Molihre, Goethe, Ibsen 
and others. An outstanding poet, cIassica1 scholar and literary 
critic is V. A. Koskenniemi (188j- ), former member of the 
Finnish academy, and another humanist, poet and critic is Lauri 
Viljanen (1900- ). Lyric poets who did much to influence the 
development of Finnish poetry were Juhani Siljo (1888-1918), 
Aaro Hellaakoski (1893- I~SZ) ,  Uuno Kailas (1901-33), Kaarlo 
Sarkia (1902-45) and Saima Harmaja (1913-37). Important also 
are Martti Haavio (1899- ; pseudonym P. Mustapaa), ITrj6 
Jylha (1903-1956), whose experiences as a soldier in the winter war 
of 1939-40 found expression in Kiirastuli, and the women writers 
Aale Tynni (1913- ) and Helvi Juvonen (1919- ). 

Swedish-Finnish Literature.-Finland's most famous poet 
was Johan Ludvig Runeberg (9 .v . ;  1804-77), whose works, though 
written in Swedish, are truly Finnish in spirit; they not only laid 
the foundation for Finland's independence, but also influenced the 
work of later poets who wrote in Finnish. His patriotic cycle of 
poems, Fanrik Stdls Sagner (1848-60; "The Tales of Ensign 
Stgl"), is world famous. The second great poet of this period, who 
also strongly influenced Finnish literature in general, was Zacharias 
Topelius ( I  818-98). Poems, essays, historical novels, fairy tales 
and plays poured from his pen. Of the many fine poets of the next 
generation-including Mikael Lybeck (1864-1925) and Hjalmar 
ProcopC (1868-1927)-the most outstanding are Bertel Gripen- 
berg (1878-19461, Arvid Morne (1876-1946) and Emil Zilliacus 
(1878- ), who also translated the Greek classics into Swedish. 
Swedish-Finnish modernism's pioneer was Edith Sodergran (1892- 
1923) ; she had a deep influence on later writers as well as on con- 
temporaries. Modernism's second great figure is Elmer Diktonius 
(1896- ), followed by Rabbe Enckell (1903- ), Goran 
Stenius (1909- ), Walentin.Chorel1 (1912- ) and Ralf Par- 
land(1914- ). 

One of the greatest humanists in Europe was Yrjo Hirn (1870- 
19j2), essayist, aesthete and literary historian. Runar Schildt 
(1888-1925) was the most eminent writer of Swedish prose in 
Finland. His short stories and plays are characterized by a pol- 
ished style, penetrating psychological insight and sympathy for the 
lonely and oppressed. 

BIBLIOGRAPHY.-\'alfrid Vasenius and Simo Pakarinen, La littkrature 
Finnoise I j44-1943, vol i-xvi (Helsinki, 1878-19 j z )  ; V. Tarkiainen, 
Suomalaisen kirjallisuuden historia (Helsinki, 1950) ; Rafael Koskimies, 
Elava kansalliskirjallisuus, vol. i-iii (Helsinki, 1944-49) ; T. Warburton, 
Felntio cir finlandssvensk litteratur (Helsinki, 1951) ; Bengt HolmqvLt, 
Modern finlandssvensk litteratur (Helsinki, 1951) ; E. Brausewetter, 
Finnland i m  Bilde seiner Dichtung und seiner Dichter (Berlin, Leipzig, 
1899); Johann Jacob Meyer, V o m  Land der tausend Seeen. Eine 
Abhandlun~ uber die neuere finnische Literatur (Leipzig, 1910) ; Hans 
Grellmann, Finnische Literatur (Leipzig, 1932) ; Jean Louis Perret, 
Panorama de la littdrature contempovaine de Finlande (Paris, 1 ~ 3 6 )  ; I. 
Havu, An Introduction to Finnish Literature (Helsinki, 1952). 

(A.  L. BR.) 
FINN MAC CUMHAILL (fin ml-k661') was probably the 

general to whom Cormac rnac Airt, king in Tara (fi. c. A.D. 250) 
entrusted the task of organizing a standing army, whereby he 
sought to establish a suzerainty over the whole of Ireland. But 
he has attracted to himself a vast body of popular legend, and 
has thus become a mythological figure which dominates the folk- 
lore of the Gaelic peoples, in Ireland, Scotland and the Isle of 

Man. I t  is difficult to trace the growth of the legend, owing to a 
paucity of early materials. The tales told of the hero were of a 
popular nature, transmitted by word of mouth, and did not assume 
a literary form so soon as the mythologies of the Tuatha DC 
Danann or the sagas of Cli Chulainn. I n  these tales Finn is 
represented as.being the leader of a band of braves, of strongly 
contrasted characters-which the story-tellers generally manage 
to preserve wit11 remarkable consistency and with no little humour. 
They wander about with a seeming lack of aim, but they are 
employed in defending Ireland against foreign invaders (as in 
the well-known tale of the Battle of V e n t r y ) ,  and in the intervals 
devote themselves to the pleasures of the chase. 

They are not always united; they belong to opposing families; 
and the best-known tale of the cycle is that of Finn's pursuit and 
destruction of his lieutenant Diarmait, who had eloped with his 
destined bride, Grainne, the daughter of Cormac rnac Airt. 

(R .  A. S. M.) 
FINNO-UGRIAN, the designation of a division of the Ural- 

Altaic family of languages and their speakers. The term Finn 
is the name given by their neighbours, though not used by them- 
selves, to the inhabitants of the eastern shores of the Baltic. I t  
is probably the same word as the Fenni of Tacitus and aivvoc. 
of Ptolemy, though it is not certain that those races were Finns 
in the modern sense. I t  possibly means people of the fens or 
marshes, and corresponds to the native word Suomi ,  which ap- 
pears to be derived from suo, a marsh. Finn and Finnish are 
used of the inhabitants of Finland and of similar tribes found in 
Russia and sometimes called Baltic Finns and Volga Finns. I n  
this sense the Estonian tribes (Baltic), the Lapps, the Cheremiss 
and hlordvins (Volga), and the Permian tribes are all Finns. 
The Ostiaks, Voguls and Magyars form a separate subdivision 
called Ugrian, from Yura or Ugra, the country on either side of 
the Ural Mountains. 

The name Finno-Ugric is primarily linguistic. The  Finno- 
Ugrians form, with the striking exception of the Hungarians, a 
moderately homogeneous whole. They are nomads, but are 
hardly ever warlike and have no power of political organization. 
Those of them who have not come under European influence live 
under the simplest form of patriarchal government. 

In  Russia the Finno-Ugric tribes are widely spread i n  the 
wooded country, especially on the banks of lakes and rivers. They 
form a considerable element in the population of the northern, 
middle and eastern provinces of Russia, but are not found much 
to the south of Moscow (except in the east) or in the west (except 
in the Baltic provinces). The Finno-Ugric (or Palaeo-Arctic) 
people have black or even reddish hair, sparse beards, yellowish 
to whitish skin, short stature, flat heads, flat faces, high cheek 
bones, oblique eyes and straight or concave noses. The head 
index varies from long to round. 

The following are the principal Finriish peoples. The Permians 
and Syryenians (Syrjenian, Sirianian, Zyrjenian, Zirian) may be 
treated as one tribe. They both call themselves Komi and speak 
a mutually intelligible language, allied to Votiak. The  name 
Bjarmisch is sometimes applied to  this sub-group. Both Per- 
mians and Syryenians are found chiefly in the governments of 
Perm, Vologda and Archangel. The Syryenian headquarters are 
a t  the town of Ishma on the Pechora, whereas the name Permian 
is more correctly restricted to the inhabitants of the right bank 
of the upper Kama. The Vot iaks  dwell chiefly in the south-eastern 
part of the government of Viatka. They call themselves Ud-murt 
o r  Urt-murt. The Cheremiss, who call themselves Mari, inhabit 
the banks of the Volga, chiefly in the neighbourhood of Kazan. 

The Mordvinians, also called Mordvi, Mordvins and Mordvs, 
are scattered over the provinces near the middle Volga, especially 
Nizhni Novgorod, Kazan, Penza, Tambov, Simbirsk, Ufa and 
even Orenburg. Though not continuous, their settlements are con- 
siderable both in extent and population. They are the most im- 
portant of the Eastern Finns, and their traditions speak of a 
capital and of a king who fought with the Tatars. They are men- 
tioned as Mordens as early as the 6th century, but now call them- 
selves after one of their two divisions, Moksha or Erza. Their 
language (two dialects) is derived from Early Finnish, and has 
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constructions peculiar to  itself. 

The Lapps are found in Norway, Sweden and Finland. They 
call themselves Sabme, but are called Finns b y  the Norwegians. 
They are the shortest and most roundheaded race in Europe. The 
majority are nomads who live by pasturing reindeer, and are 
known as Mountain Lapps, but others have become more or less 
settled and live by hunting or fishing. From ancient times the 
Lapps have had a great reputation among the Finns and other 
neighbouring nations for skill in sorcery. 

The Estonians are the peasantry of the former Russian province 
Estonia and the neighbouring districts. They have reddish flaxen 
hair with a tall element. They are practically a branch of the 
Finns, and are hardly separable from the other Finnish tribes 
inhabiting the Baltic provinces. They call themselves Ma mes, 
o r  country people, and their land Rahwama or  Wiroma (cf. Fin- 
nish, Virolaiset, Estonians). 

Livs,  Livlanders or Livonians is the name given to  the old 
Finnish-speaking population of west Livland or Livonia and 
north Kurland. They were a warlike and predatory pagan tribe 
in the middle ages, and it is possible that they were a mixed 
Letto-Finnish race from the beginning. They have become almost 
completely absorbed by Letts, and their language is only spoken 
in a few places on the coast of Kurland, if indeed i t  still exists. 
I t  is known as Livish or Livonian and is allied to Esthonian. 
The Votes  ( to  be distinguished from the Votiaks), are also called 
southern Chudes and Vatjalaiset. They now occupy only a few 
parishes in north-west Ingria The Vepsas or t7epses, also cdlfed 
Korthern Chudes, another tribe allied to the Esthonians, are found 
in the district of Tikhvinsk and other parts of the former govern- 
ment of Old Novgorod. 

The Finns proper or Suomi, as they call themselves, inhabit 
Finland and the Olonetz, Tver and governments of Leningrad. 
Formerly a tribe of them called Kainulaiset was also found in 
Sweden, whence the Swedes call the Finns Qven. At present 
there are two principal subdivisions of Finns, the Tavastlanders 
or Hamalaiset in the south and west and the Karelians or Kar- 
jalaiset in the east and north. The Tavastlander has a round head, 
a broad face, concave nose, fair complexion. frequently light hair 
and blue or grey eyes. The Karelians have broader heads and are 
shorter. 

History.-Most of the Finno-Ugrian tribes have no history 
or written records, and little in the way of traditions of their 
past. In  their later period the Hungarians and Finns enter the 
course of ordinary European history. For the earlier perlod we 
have no positive information, but from archaeological and philo- 
logical data an account of the ancient nanderings of these tribes 
may be constructed. Barrows containing skulls and ornaments 
may mark the advance of a special form of culture. Zut  clearly 
all such deductions contain a large element of theory, and. the 
following hypothesis has been proposed by Peake. ( J  R.A I. 
xlix. 1919.) I n  late Palaeolithic times varlous types of long- 
headed men occupied the plain of north Europe. Then came in 
Solutrian times a nomadic people from Eurasia, hunters of wild 
horses. Then a broadheaded race of perhaps Mongol affinities 
pressed to the Baltic. The h'ordic Steppe folk spread north and 
about the middle of the Bronze .4ge came into touch with the 
Mongoloids mho nere  reinforced by later waves. "Thor must 
have led his red-haired follo\vers from the banks of the Yolga 
while LVoden brought his fair-haired warriors from the Russian 
Steppes." 

BIBLIOGRAPEIY.-H~~O~~ Peake, "The Finnic Question," J.R.A I xlix. 
(1919). See A C Haddon, Races o f  N a n  (1924) ; R. B. Dixon, Racial 
His tory  o j  Man (1923), H J Fleure, The Peoples of Europe ( 1 9 2 2 )  

FINNO-UGRIC LANGUAGES are a family of languages 
constituting much the larger of the two branches of a more com- 
prehensive grouping, the Cralic languages. The Finno-Ugric 
languages are spoken by over 18 ooo,ooo people distributed dis- 
continuously over an area extending from Noraay in the west 
to the environs of the Ob river in Siberia. and into the Carpathian 
basin In this vast territory. the Finno-Ugric peoples constitute 
enclaves, surrounded mostly by speakers of Germanic, Slavonic, 
or Turliic tongues. Formerly, their habitat mas more restricted, 

essentially to a region between the Baltic and the Urals; it was 
under the pressure of their Indo-European and Turkic conquerors 
that they migrated, in successive waves, farther to the west and 
north in Europe and beyond the Urals into Asia. 

The family is usually considered to comprise the following ex- 
tant units. 

The Lgric division. This is further subdivided into: ( I )  Hun- 
garian (Magyar); and the two Ob-Ugric languages, (2) Vogul 
(Mansi), and (3) Ostyak (Khanty). Single Hungarian words 
are known from the 10th century and the first full text from the 
~ g t h ,  so that this is both the oldest recorded Finno-Ugric language 
as well as the one spoken by the largest population (about 13,000,- 
ooo). Vogul, the language of some 5,000 peasants, hunters and 
reindeer breeders, is spoken along the western tributaries of the 
Ob and the Irtysh; and Ostyak is spoken by over 20,000 fishermen, 
hunters and reindeer nomads along the Ob and several of its tribu- 
taries. 

The two Permian languages. They are the closely related (4) 
Zyrian (Komi) and ( g j  Votyak (Udmurt). Attested since the 
14th century by religious texts and inscriptions written in a spe- 
cially constructed alphabet, invented by St. Stephen of Perm 
(133 j-13g6), Zyrian-also known as Syryenian-is now spoken by 
more than 360,000 people over an enormous territory between the 
Vychegda, Mezen, Pechora and Kama rivers, near the iZrctic 
ocean, as well as in the Murmansk region and on both sides of 
the Crals. Zyrian has two literary forms, one of them based on 
the southernmost dialect, Permyak. Votyak is spoken between 
the Vyatka and the Kama, and smaller groups are scattered be- 
yond both of these rivers; there are over joo,ooo speakers. 

There are two groups of (6) hlordvins (Mordva), the Moksha 
and the Erzya, who speak different dialects and possess separate 
literary standards. Mordvin is spoken by a population of ap- 
proximately 1,500~000~ in numerous enclaves south of the Volga 
bend, along both sides of the river. 

The ( 7 )  Cheremis (Mari j  divide into three dialect groups 
spoken, by a population of somewhat under ~ O O , O O O ,  along the 
right bank of the Volga (the so-called Mountain Cheremis, of 
Kozmodemyansk); in the prairie region beyond the left bank 
(Meadow Cheremis); and in the Bashkir Republic (Ufa Cher- 
emis). 

The Finnic (or Balto-Finnic) division consists of eight more 
or less mutually intelligible dialects or languages: (8) Finnish 
(Suomi) ; (g) Karelian; (10) Olonets; (11) Vepse; (12) Lude; 
(13) Vote; (14) Estonian; and ( r j )  Livonian. Finnish is the 
language of about 3,joo,ooo speakers in Finland (where it is the 
principal national tongue), and in adjacent regions of Scandinavia 
and the U.S.S.R. A'ritten Finnish dates from the 16th century 
and has been, since the middle of the ~ g t h ,  the vehicle of a com- 
prehensive literature. Karelian is a term used to designate a 
dialect spoken in the Karelo-Finnish Soviet Republic; Olonets is 
the dialect spoken on both sides of the boundary north of Ladoga. 
Lude is spoken farther to the east and it, in turn, shades into 
Vepse, spoken in small settlements along the southwestern edge 
of Lake Onega. Vote is spoken by a dwindling population- 
perhaps 500 peasants-in Ingria. Estonian is used by about 1,- 
250,000 speakers in the Estonian Soviet Socialist Republic and in 
scattered enclaves elsewhere in Russia. Its written form dates 
from the 16th century; modern literary Estonian is based upon 
the Tallin (northwest) dialect, but formerly the rather different 
Tartu (southeast) dialect was employed for this purpose. Li- 
vonian is almost extinct; it is spoken by perhaps I ,500 fishermen 
and peasants on the north promontory of Kurland. 

The (16) Lapp languages, spoken by over 30,000 people, are 
usually divided into northern (sometimes, however, called central 
or western), southern and eastern groups. Northern Lapp is the 
language of the reindeer breeding Finnish Lapps, those of Nor- 
wegian Finnmark and Troms, and of Norrbotten, except that 
southern Lapp is spoken in the southernmost region of this Swedish 
province. Eastern Lapp is the language of the fishermen of Inari, 
and the Russian Lapps of Kolta and Kola. 

The vocabulary of the Finno-Ugric languages contains an ade- 
quate common stock of terms to permit the reconstruction of the 
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ancestor language. but also reflects a series of contacts with neigh- 
bouring peoples at  different periods in their history. The lranian 
loanwords seem to be the oldest. Finnish borrowed from 
Lithuanian in remote times, and later from Germanic languages 
and Russian. Cheremis, Votyak and the Ob-Ugric tongues are 
rich in Turkic loans. Hungarian has also borrowed, a t  different 
times. from several Turkic sources, as well as from Iranian, 
Slavonic. German, Latin and Romance. 

The sound systems of the present day Finno-Ugric languages ex- 
hibit a variety of structures and practically no trait is common to 
them all. Vowel harmony, for instance, which is sometimes 
thought of as a characteristic of these tongues, is absent from 
Ostyak, Lapp and the Permian group. Consonant gradation-an 
intricate alternation between two classes of stem consonants- 
occurs in Lapp and the Finnic tongues, mith only occasional traces 
in the sister languages. The grammar of Finno-Ugric languages 
typically operates by the addition of multifarious endings to dif- 
ferent stem forms. The declension of some of these languages- 
for example, Hungarian and Finnish-includes a more or less 
elaborate case system. Lapp and the Ob-Ugric languages possess 
dual number as well as plural. The verb in the Ugric languages 
and Mordvin is marked by a distinction between subjective and 
objective conjugation, and the non-Ugric languages have a nega- 
tive conjugation. A typical feature of Finno-Ugric syntax is 
illustrated by the contrast of these two Hungarian phrases: a nagy  
haz "the big house," and a hdz n a g y  "the house is big": in the 
former phrase, the attribute precedes the head; in the latter, an 
equational sentence, the predicate comes after the subject. 

B 1 ~ ~ 1 o ~ ~ . k ~ ~ ~ . - N y e l v t u d o n 2 ( t n y i  Kozlemknyek (1862- ) ; Jour- 
nal de la Socie'te' Finno-ougrienne (1886- ) ; M4moires de la Socie'te' 
Finno-oz~jirienne (1890- ) ; Finnisch-Ugrische Forschungen (1901- 

) . Bjorn Collinder, Fefino-Ugric Vocabulary (1955)~ with bibliog- 
raphy, and Survey o f  the Cralic Languages (1957). (T. A. SB.) 

FINSBURY, a metropolitan borough of London, Eng., is the 
second smallest of the metropolitan boroughs. Pop. (1951) 3j , -  
370. Area 0.9 sq.mi. Because of the large number of offices, fac- 
tories and warehouses within its boundaries, it has been estimated 
that the daytime population is about I jo,ooo. One of the 28 met- 
ropolitan boroughs formed under the London Government act of 
1899, it was created from the parishes of St. James and St. John, 
Clerkenruell; St. Luke, Rliddlesex; St. Sepulchre, Middlesex; the 
Charterhouse; and the liberty of Glasshouse Yard. I t  is bounded 
by Islington on the north, Shoreditch on the east, the City of 
London on the south, and Holborn and St. Pancras on the west. 
One member is returned to parliament by the constituency of 
Shoreditch and Finsbury. The Angel, once a famous coaching 
inn, lies in Finsbury and not Islington as commonly supposed; 
from there, Goswell road, the residence of Charles Dickens' Mr. 
Pick~uick, and St. John street radiate through the borough. Rose- 
bery avenue runs from St. John street south\\-est~vard to Clerken- 
well road, which with Old street crosses the borough from west to 
east. The old distinctions of Clerkenwell on the west and St. 
Luke's on the east are still frequently used. Local industries are 
many and include light engineering, manufacture of optical, surgi- 
cal and scientific instruments, clothing factories, printing, book- 
binding; stationery, tobacco pipe manufacture, brewing and 
distilling. Watch and clockmaking, once the largest industry in 
Finsbury, has almost disappeared, but the borough is still the cen- 
tre of the repairing trade and for the supply of parts and tools. 
The establishment of the British Horological institute in Korth- 
ampton square in 1858 showed the importance of Clerken~vell as 
the centre of the trade, and the Northampton Polytechnic carries 
on the tradition by holding special classes in horology and optical 
work. The large parcels depot and inland section of the general 
post ofice (built in 1934) are at  31Iount Pleasant, Rosebery ave- 
nue; close by are the Finsbury town hall (1895) and the head 
offices of the Lletropolitan Water board (1920), with the former 
reservoirs of the K e ~ v  River Mead. 

I t  is probable that the name of the borough is derived from the 
family name of the Fiennes (also spelled Finnes or Fennes). who 
were the owners of the manor of Finsbury, the manor house of 
which stood in Finsbury fields or Fynnysberefelde. TKO ladies 
of this family gave some land north of the city gates for the use 

of the citizens of London. The nature of this ground, which mas 
marshy and fenlike, has led to the belief that this was the origin 
of the name Fensbury or Finsbury. The ground was drained in 
I 527 and for several centuries was used for sports and pastimes, 
especially for archery. Chalybeate springs were discovered in 
Clerkenwell in the 17th century, the most famous being Sadler's 
well, Islington spa and the London spa. These were quickly made 
into popular resorts by their enterprising owners, who added tea 
gardens and other entertainments to attract custom. The Fortune 
theatre and Red Bull theatre were erected at  the end of the 16th 
century. After the fire of London many refugees came from the 
city into Moorfields, and it  mas from that time that the area really 
became residential. By 1901 its population had risen to 101,463. 

The borough includes several buildings of historical interest. 
In  the old parish of Clerkenwell ( q . ~ . )  is the gatehouse of the 
former priory of St. John of Jerusalem. West of Aldersgate street 
are the buildings of Charterhouse ( q . ~ . ) ,  originally a Carthusian 
monastery, subsequently a hospital and school. Bunhill fields, 
City road, is the famous burial ground used by the dissenters 
from the middle of the 17th century until 1852; the graves of 
John Bunyan, Daniel Defoe and William Blake (9q.v.) are  there. 
Facing Bunhill fields is Wesley's chapel and the house of John 
Wesley, which is now a museum. In  Bunhill row John Milton died. 
South of Bunhill fields lies the Artillery ground of the Honourable 
Artillery company, so occupied since 1641, with barracks and an 
armoury house, started in I 734, completed in I 73 5 .  

Sadler's Wells theatre, Rosebery avenue, preserves the name 
of the fashionable medicinal spring discovered in the grounds of 
Sadler's Musick house in 1683. A new theatre was built on the 
site in 1765 and rebuilt in 1931, and it is now famous for ballet 
and opera. The Korthampton Polytechnic, St.  John street, was 
opened in 1898. Owen's school for boys was founded in 1613, 
and in 1886 a girls' school was opened. St. Luke's Hospital for 
Lunatics, Old street, erected in I 751, is now a Bank of England 
printing works. 

The housing programs, after World War 11, of Finsbury Bor- 
ough council included Spa Green estate, Priory Green estate, Hol- 
ford Square estate and the Stafford Cripps estate; the three blocks 
of the latter are 1 2  stories high. The borough is provided with 
only 15 ac. of open spaces, but it  has a large memorial sports cen- 
tre at Barnet, Herts, opened by Prince Philip, duke of Edinburgh, 
in May 1955. This comprises football, cricket and hockey pitches, 
bowling green, tennis and netball courts, putting green, running 
track and children's playground. (M. blcD.)  

FINSEN, NIELS RYBERG (1860-1904 j , Danish physi- 
cian, originator of the Finsen lamp for treatment of skin diseases, 
was born Dec. I j ,  1860, a t  Thorshavn, in the Faroe Islands. His .  
parents were Icelandic, and he went to school in Reykjavik. His 
interest in the contrasts in the light and darkness of the north 
led him to study the effects of light on lking organisms. Gradu- 
ated in medicine from the University of Copenhagen in 1890. 
Finsen conducted experiments on light and published (1893) a 
paper on treatment of smallpox with red light (excluding blue, 
violet and ultra-violet rays of ordinary light), thus preventing 
suppuration of pustules. Later he found actinic rays to be re- 
sponsible for the bactericidal property of sunlight, and this en- 
abled him to develop a method of treatment of lupus vulgaris by 
ultra-violet rays. In 1895 he published his general theory of the 
effect of light on living organisms. The T r e a t m e n t  of Lupzis 
Vulgaris  by  Concen tra ted  Chenzical R a y s  was published in 1837. 
Finsen's Light institute was founded in Copenhagen in ,4pril 1836. 
He 11-as a ~ ~ a r d e d  the Nobel prize in medicine in 1903. From 
the age of 23 Finsen was practically an invalid, and during the last 
few years of his life he directed the work of the institute from 
his home. He died Sept. 24, 1904. (A. U. D.) 

FIORD (FJOKD), a long narrow arm of the sea commonly ex- 
tending far inland, resulting from the inundation by the sea of 
a severely glaciated valley. Many fiords are astonishingly deep; 
Sogne fiord in N o r m y  is 4,078 ft. deep: Messier channel in Chile 
is 4 . q o  ft., and Scoresby sound in Greenland is deeper than 4.000 
ft. I t  is the great depth of these submerged valleys, extending 
thousands of feet below sea level, that necessitates their glacial 
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origin. I t  is assumed that the huge. thick glaciers formed in 
these valleys were so heavy that they could erode the bottom of 
the valley far below sea level before they floated in the ocean 
water. After the glaciers melted the waters of the sea invaded 
the valleys and formed the fiords. 

Glacial erosion produces U-shaped valleys, and fiords are char- 
acteristically so shaped. Since the lower, slanting, part of the 
U is underwater, the walls of fiords may arise vertically for 
hundreds of feet from the water's edge. Similarly, just a few 
yards from the shore the water may be several hundred,or even 
thousands of feet deep. In  some fiords small streams in tribu- 
tary valleys plunge hundreds of feet over the steepened edge of the 
fiord; some of the world's highest waterfalls are of this type. 
Valieys are normally winding and twisting, and so fiords con~monly 
have the same attributes-winding channels and occasional sharp 
corners. The U-shaped valley floored with glacial debris in many 
cases extends inland back into the mountains, and in a few cases 
still has a small glacier a t  the head of the valley. The river that 
formed the original valley commonly re-establishes itself on 
the upper valley floor after the disappearance of the ice and begins 
to build a delta (q .v . )  %here it enters the sea at  the head of the 
fiord. In  many cases this delta is the only place on the fiord nhere 
villages and farms are located. Fiords commonly are deeper in the 
middle and upper reaches than at the searnard end. This results 
from the greater erosive power of the glaciers closer to their source, 
where they are moving most actively and vigorously. All such val- 
leys are not the result of glacial erosion, however. 

See D. W .  Johnson, Shore Processes and Shoreline Development 
(1919) ; Andre Guilcher, Coastal and Submarine Morphology (19j8). 

(W. C. C.) 

FIORE, PASQUALE (1837-1g14), Italian jurist and lead- 
ing authority on international law, was born at  Terlizzi, Puglia, 
on April 8, 1837. He studied at  Urbino, Pisa and Turin and, 
after a period of teaching philosophy at  a school at Cremona, 
during which he published Elementi  di diritto pubblico constitu- 
zionale e amministrativo ("Elements of Public Constitutional and 
Administrative Law," 1862), he was appointed professor of consti- 
tutional and international law at  Urbino in 1863. H e  then oc- 
cupied similar chairs a t  Pisa, Turin and finally, from 1881, at 
Naples, where he died on Dec. 17, 1914. 

Although a prolific writer on a wide range of legal topics, 
Fiore's international reputation rests on his writings on public 
and private international law, which were translated into many 
languages. Since they reflect the spirit and political conditions 
of his time they have tended to become out of date, but he made 
a lasting contribution by realizing the need for dividing inter- 
national law into new categories, in his Trait6 de droit pdnal 

" irtternational e t  de l'extradition ("Treatise on International Crim- 
inal Law, and the Law of Extradition," 1880), and by meeting 
the need for a more precise statement of the law in his Inter- 
?tational Law Codified (1890; Eng. trans., 1918). 

Fiore's Elementi  d i  diritto irttcrnazionale privato ("Private 
International Law," 1901) is one of the principal statements of the 
doctrines of the so-called Italian or neostatutist school which, 
inspired by P.  S. Mancini, has exercised profound influence, espe- 
cially in Latin and Latin-American countries. (J. u.) 

FIORELLI, GIUSEPPE (I 8 23-1 896), Italian archaeolo- 
gist, was born at  Baples, June 8, 1823. In  1845 he was made in- 
spector of the Pompeiian excavations, which position he retained 
until 1848, when he was discharged and imprisoned for his political 
views. After the unification of Italy in 1860, however, he returned 
to favour and was chosen to fill the positions of professor of 
archaeology at  the University of Naples and superintendent of 
the excavations in Pompeii and southern Italy. In  1875 he was 
put in charge of all excavations in Italy. He was founder of the 
first archaeological school in Italy, located a t  Pompeii. 

Fiorelli published a number of works on his archaeological find- 
ings, includi~g Osservazioni sopra talune monete rare di cittd 
greclte (1843) ; ~Vfone t e  inedite dell' Italia antica (184s) ; 
Notizia dei vasi dipinti r invenuti  a Czrma dal conte di Siraczisa 
(1853) ; Pompeianarum An t iq~ i i t a tum Iiistoria (1853) ; and De- 
scrizione d i  Pompei (187 5). He died Jan. 28, 1896, a t  Kaples. 

FIORILLO, JOHANN DOMINICUS (I 748-1821), Ger- 
man painter and historian of ar t ,  was born at  Hamburg on Oct. 13, 
1748. He studied at  Bayreuth, Rome and Bologna, and in 1769 
was admitted to the Bologna academy. Returning to Germany, he 
obtained the appointment of historical painter to the court of 
Brunsnick. In  1784 he became keeper of the collection of prints 
at the university library at  Gottingen. He was appointed profes- 
sor extraordinary in the philosophical faculty in 1799 and ordi- 
nary professor in 1813. He died at  Gottingen Sept. 10, 1821. The 
most notable of his paintings is perhaps the "Surrender of Briseis." 
His writings include Geschichte der zeichnenden Ki ins fe  ( 5  vol., 
1798-1808) and Geschichte der zeichnenden Kunste in Deutsch- 
land and den Vereinigten h'iederlanden (4 vol., 181 5-20). 

FIR, [he Scandinavian name originally given to the Scotch 
pine (Pinus sylvestris) ,  but now used to designate members of 
the genus Abies and a few other coniferous forms. 

The firs are distinguished from other genera in the pine family 
by their sessile needles, which de- 
velop conspicuous circular leaf 
scars upon falling. Their cones, 
which are erect at maturity, are 
composed of many thin, rounded, 
closely overlapping scales, each 
bearing two broadly winged seeds, 
and enclosed by a bract carrying 
the ovules. The cones disinte- 
grate soon after ripening, and 
leave the erect, naked central axis 
attached to the supporting 
branchlet. 

The trees usually have a 
straight trunk, and a tendency 
toward conical or pyramidal 
growth, throning out each year a 
more or less regular whorl of 
branches from the foot of the 
leading shoot. while the buds of 
the lateral boughs extend hori- 
zontally. 

There are about 25 species of 
the true firs ( A b i e s ) ,  widely 
distributed in the northern hemi- 

J H O R A C E  M C F A R L A N D  C O M P A N Y  sphere. 
SCOTCH P IN E  (Pinus sylvestris) The silver fir ( A .  alba) ,  a rep- 

resentative of the old world, is 
a lofty tree, sometimes 150 ft. high. mith large spreading horizontal 
boughs curving upward toward their extremities. The fiat leaves 
are two ranked, deep green above but with t u o  broad white lines 
beneath; as the foliage in large trees has a tendency to curl upward, 
a silvery appearance is observed from below. The large, erect 
cones are cylindrical in shape, and have long bracts, the curved 
points of which project beyond the scales. When the tree is young 
the bark is of a silvery gray, but becomes roughened and darkened 
~ j i t h  age. The tree is abundant in most of the mountain ranges 
of southern and central Europe. but is not found in the northern 
parts of that continent. I n  Asia it occurs on the Caucasus and 
Urals, and in some parts of the Altaic chain. Extensive forests of 
this fir exist on the southern Alps. where the tree grows in eleva- 
tions up to nearly 4,ooo f t  ; in the Rhine countries it forms a great 
part of the extensive forest of the Hochwald and occurs in the 
Black Forest and in the Vosges; it is plentiful likewise on the 
Pyrenees and Apennines. The wood is inferior, but, being soft 
and easily worked, is largely employed in the countries to which 
it is indigenous for all the purposes of carpentry. Deficient in 
resin, the wood is more perishable than that of the spruce, al- 
though it is said to stand well under water. The bark contains 
a large amount of a fine. highly resinous turpentine, which col- 
lects in blisters on the trunk during the heat of summer. After 
purification by straining, it is sold as "Strasbourg turpentine," 
much used in the preparation of some of the finer varnishes. Bur- 
gundy pitch is also prepared from it by a process similar to that 
used on the exudations of the Korway spruce. A fine oil of tur- 
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pentine is distilled from the crude material; the residue forms a 
coarse rosin. Introduced into Great Britain at  the beginning of 
the 17th century, the silver fir has become a common exotic, al- 
though, like the Nonvay spruce, it  rarely comes up from seed 
scattered naturally. I t  is also planted as an ornamental tree in 
eastern North America. 

Several other old world firs are successfully grown for orna- 
mental purposes in Europe and North America. Among these are 
the Spanish fir (A. pinsapo) ; the Greek fir (A. cephalonica) ; the 
Algerian fir (A. numidica) ; the Cilician fir (A. cilicica). of Asia 
Minor ; the Nordmann fir (A. nordmenniana) , of the Caucasus ; 
and the Momi fir (A. firma), the Nikko fir (A. homolepis) and 
the Veitch fir (A. veitchii), of Japan. 

In  North America there are ten native species of fir, found 
chiefly from the Rocky mountains w e s t ~ ~ a r d  and attaining their 
maximum development in the Sierra Nevada and Cascade ranges. 
Of the two firs occurring in the eastern states and Canada, the 
best known is the balsam fir (A. balsan~ea)~ which is found from 
Newfoundland to Virginia and north.rvestward to Labrador and 
the Yukon. I t  is a widely branching tree, 40 ft. to 60 it. high, 
with fragrant resinous leaves; it is extensively used for pulpwood, 
sparingly for lumber, and yields the valuable oleoresin known as 
Canada balsam ( q . ~ . ) .  The smaller southern balsam fir or she- 
balsam (A. fraseri) is confined to the southern Appalachian moun- 
tains. Several firs of the western United States attain immense 
size. The white fir (A. concolor), sometimes 2 50 i t .  high with a 
trunk diameter of 6 it., ranges from Wyoming to the Sierra 
Nevada and southward to Mexico. The lowland white or grand 
fir ( A .  grandis). occasionally 300 it .  high, is a valley species found 
from Montana west to Vancouver Island and south near the coast 
to central California. The Pacific silver fir (A .  amabilis). a 
beautiful tree native to the Cascade and Olympic ranges from 
Oregon to British Columbia, reaches a height of 2 j 0  ft. and a 
trunk diameter of 4 it .  to 6 it .  The red fir ( A .  maglzificaj, often 
zoo ft. high, is a handsome tree of the northern Sierra Nevada 
and the southern Cascade mountains. The noble fir (A. nobilis), 
usually I jo ft .  to 2 0 0  ft. but sometimes 2 jo ft. high, with a trunk 
6 ft. to 8 ft. in diameter, forms large forests in Washington, Oregon 
and northern California. The smaller alpine fir (A. lasiocarpa), 
commonly 80 ft. to IOO ft. high. is found in the Rocky mountains 
from Kew- llexico to Alaska, and ~vest~vard to Oregon, JVashing- 
ton and British Columbia. With the exception of the noble fir, 
the wood of most western firs is inferior to that of pine or spruce, 
but is used for lumber and pulpwood. Sable fir is occasionally 
used as a substitute for spruce in aircraft fabrication. See DOUG- 
LAS FIR; HEMLOCK; SPRUCE. (E. S. HR.) 

FIRDAUSI (FIRDUSI, FIRDOUSI) (c. 93j-c. 1020). Persian 
poet, was the author of the celebrated Shah-Xama ("Book of 
Kings") in which the Persian national epic found its final and 
enduring form. His real name was Abul Qasim 3lansur (or Hasan 
or Ahmad), Firdausi being a nom de plume. He was born c. 935 
in a village on the outskirts of the ancient city of Tus (near the 
city of Meshed in northeast Iran). In the course of the centuries 
many legends have been woven around the poet's name but very 
little is known about the real facts of his life. Something can be 
gathered from the personal references scattered here and there 
throughout his poem, but otherwise the only reliable source is the 
account given by Xizami-yi-'Arudi, a I zth-century poet who visited 
his tomb in 11 16 or I 117 and collected the traditions that were 
current in his birthplace less than a century after his death. Ac- 
cording to Nizami, Firdausi was a dihkan or l a n d o ~ ~ n e r ~  deriving a 
coinfortable income from his estates. He had only one child, a 
daughter. and it was to provide her with a dowry that he set his 
hand to the task which, in the event, was to occupy his attention 
for 3 j years. 

The Slzah-Nama of Firdausi, a poem of nearly 60,000 verses, is 
based mainly on a prose work of the same name, compiled in the 
poet's early manhood in his native Tus. This prose Shalz-A'ama 
was for the most part the translation of a Pahlavi (Middle Persian) 
work, the Khmatai-Numak, a history of the kings of Persia from 
mythical times down to the reign of Khosrau I1 (590-628): but 
it also contained additional material bringing the story to the over- 

throw of the Sassanians by the Arabs in the middle of the 7th 
century. The first to undertake the versification of this chronicle 
of pre-Islamic and legendary Persia mas Dakiki; a poet a t  the 
court of the Samanids, who came to a violent end after completing 
only 1,000 verses. These verses, which deal with the rise of the 
prophet Zoroaster, were afterward incorporated by Firdausi, with 
due acknowledgments, in his own poem. 

The Slzah-Nanza, finally completed in 1010, was presented t o  
the celebrated sultan Mahmud of Ghazni, viho by that time had 
made himself master of Firdausi's homeland, Khurasan. Informa- 
tion on the relations between poet and patron is largely legendary. 
According to Xizami-yi-'Arudi. Firdausi came to Ghazni in person, 
and through the good offices of the minister Ahnlad ibil Hasan 
blaimandi was able to secure the sultan's acceptance of the poem. 
Unfortunately Mahmud then consulted certain enemies of the 
minister as to the poet's reward. They suggested that Firdausi 
should be given jo,ooo dirhems, and even this, they said, was too 
much, in vie~v of his heretical Shiite tenets. Mahmud, a bigoted 
Sunnite, was influenced by their words and in the end Firdausi 
received only 2 0 ~ 0 0 0  dirhems. Bitterly disappointed, he went to 
the bath and, on coming out, bought a draft of Juku' (a kind of 
beer) and divided the whole of the money between the bath 
attendant and the seller of fz~ka'. Then, fearing the sultan's 
wrath, he fled first to Herat, where he remained in hiding for six 
months, and then, by way of his native Tus, to Mazanderan, 
where he found refuge a t  the court of the Sipahbad Shahriyar, 
whose family claimed descent from the last of the Sassanians.. 
There Firdausi composed a satire of I O O  verses on Sultan Mahmud, 
which he inserted in the preface of the Shalt-Sama and read out to  
Shahriyar, a t  the same time offering to dedicate the poem to him, 
as a descendant of the ancient kings of Persia. instead of to  hlah- 
mud. Shahriyar, however, persuaded him to leave the dedication 
in Mahmud's name, bought the satire from him for 1,000 dirhems 
a verse and caused it to be expunged from the poem. Nizami adds 
that Firdausi also destroyed his rough copy of the satire and that 
in his day only six verses remained extant. This is of course in- 
consistent with the fact that the whole text, bearing every mark 
of authenticity, has survived to the present day. 

I t  was long supposed that in his old age the poet had spent some 
time in western Persia or even in Baghdad, under the protection 
of the Buyids, but this assumption  as based upon his presumed 
authorship of Yz~sztf and Zulaikha, an epic poem on the subject of 
Joseph and Potiphar's wife, which, it later became known, was 
composed more than I O O  years after Firdausi's death. For  a n  
account of his last days it is necessary to fall back upon the nar- 
rative of Nizami-yi-'Arudi. Sultan llahmud \\-as returning from 
one of his campaigns in India when the minister Xhmad ibn Hasan 
Maimandi, by means of an apposite quotation from the Sizalz- 
Nanza, reminded him of his shabby treatment of Firdausi. H e  
determined to make amends and. upon returning to Ghazni, gave 
orders that 60.000 dinars' worth of indigo should be given to 
Firdausi and that it should be transported to Tus on the royal 
camels. The indigo reached Tus in safety; but as the camels mere 
entering the town by one gate Firdausi's bier was being carried 
out through another. A fanatical preacher had denied the poet 
burial in the Moslem cemetery and his body was being taken to 
its final resting place in a garden that belonged to the poet outside 
the walls of the town. He ~vas  survived by his daughter, ~ i h o  
proudly refused the sultan's gift; and in the end the money mas 
spent on repairing a resthouse on the boundaries of Tus Nizami 
does not mention the date of Firdausi's death. The earliest date 
given by later authorities is 1020 and the latest 1026. it is certain 
that he lived to be over 80. 

The Persians regard Firdausi as the greatest of their poets. For 
nearly 1,000 years they have continued to read and to listen to 
recitations from the Shal~-~Vama, nhich. though mi t ten  before 
the Korman conquest, is as intelligible to the average modern Per- 
sian as is the Authorized (King James) version of the Bible to  a 
modern Englishman. The language. based as the poem is on a 
Pahlavi original, is pure Persian with only the slightest admixture 
of Arabic. European scholars hdve criticized the monotonous 
metre, the constant repetitions and the stereotype similes of this 
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enormous poem; to the Persian it  is the history of his country's Preservat ion of Fire.-Even in modem times many tribes 
glorious past, preserved for all time in sonorous and majestic have been observed which carefully preserve their fire year after 
verse. year and suffer serious loss if it is extinguished. The people of the 

BIBLIOGRAPHY.-The chief editions of the Shah-Nama are those of Andaman islands, who are said to be ignorant of the art of pro- 
T. Macan (1829)~ J.  Mohl (1838-78) and J. A. Vullers (1877-84), the ducing fire, take a smouldering stick with them and keep it  burn- 
last incomplete. Beroukhim's edition (1934-3 j) is based on the earlier ing if they go away from their huts for more than a few hours on 
three. There are English translations by J.  Atkinson (1832), .4. G. and 
E. Warner ( ~ ~ o j - ~ j )  and A. Rogers (Igo7), a French translation by a hunting or fishing expedition. Among certain papuans who have 
J.  Mohl facing the text of his edition, also published separately (1876- no means of kindling a blaze, 
78) ; German translations by J.  Gorres (1820), A. von Schack (1851) live coals of a very slow-burning 
and F. Riickert (1890-95) ; Italian translation by I. Pizzi (1886-88). wood are constantly preserved in 

See also E .  G. Browne, A Literary History o f  Persia, vol. i and ii (1902 
and 1906) ; T. Noldeke, Das iranische Nationalepos, 2nd ed. (1920) ; the huts. If by chance the fire 
H. Massti, Les Epope'es persanes. Firdoussi et l'dpope'e nationale (1935) ; goes out, these coast dwellers 
Furughi's introduction to Khulasa-yi-Shah-Nama, ed. by Muhammad have to go to the mountains where 
'Ali Furughi and Habib Yaghma'i 11942) ; V. Minorsky, "The Older the inhabitants understand the 
Preface to the Shah-nama" in Stud i  orientalistici i n  onore di  Giorgio art of fire-making, and bring 
Lev i  Dalla Vida (1956). ( J .  A. BL.) thence some live coals. Even 

FIRE is SO familiar that it  scarcely needs definition. I t s  extraor- F R O M  F A R A B E E ,  "THE C ~ N T R A L  A R A W A K S ~  where the art of kindling a fire is 
dinary usefulness and equally extraordinary dangers impress WAPISfANA OF understood, the technique is 
practically every human being from infancy onward. Ordinary ~ ~ : T ~ ~ ~ i ~ " ~ ~ ~ I " , ~ ~ ~ f N ~ ~  z:Rrttat- often so crude or the difficulties 
fire is the rapid chemical combination of oxygen with the carbon ing a stick in round hole in the because of damp weather are so 
and other elements of organic substances in such a way that heat, piece of wood lying on the ground great that the fire is preserved 
flame and light are produced. I n  a broader sense fire is the with extraordinary care. The Australian aborigines prefer to make 
process whereby the combination of one chemical element with long journeys to get fire from another tribe rather than undertake 
another, when reduced to a gaseous condition, produces heat the labour of making it  themselves. Among the Herero, to cite 
and flame. one of the many examples given by Sumner and Keller, the diffi- 

Among all the discoveries and inventions made by men, only a culty of making fire by friction was formerly so great that the 
few, such as speech, writing and agriculture, have borne such daughters of the household were regularly charged with the care 
momentous fruit as has the discovery of how to make and use the of the flame. If the fire went out, i t  was regarded as an evil omen. 
type of combustion commonly known as fire. The use of fire is F i r e  a n d  Religious Rites.-A great number of facts of this 
the basis of practically all forms of modern manufacturing and kind agree with some of the most widespread and primitive legends 
transportation; it has been a powerful agent in determining the and religious practices. According to the familiar Greek legend, 
spread and present distribution of mankind and of civilization; Prometheus brought fire to earth. Sometimes he is said to have 
it has perhaps been a major, although indirect agent in causing lighted a torch a t  the sun's chariot, and sometimes to have gone 
racial differences in mentality. I t  is the background and basis of underground. I n  the Cook islands near New Zealand, the Poly- 
our modern industrial life. nesian hero Maui is said to  have obtained fire for man by going 

Universa l i ty  of Fire.-Traces of fire appear among the earli- down to hell where he learned to generate a spark by rubbing two 
est human relics, far back at  the beginning of Paleolithic times. pieces of wood together. Perhaps the multitudinous legends of 
During historic times it is doubtful whether any race or tribe has this sort are reminiscent of the period when the art of making fire 
ever been completely without knowledge of fire. Early travellers, was unknown. I n  such circumstances there must have been 
to be sure, have brought back tales like that of the missionary repeated periods when prolonged rainy spells or other accidents 
Krapf in East Africa. H e  heard from a slave that a tribe in put out all the fires among the very scanty population of a large 
southern Shoa lived like monkeys in the bamboo jungles and were area. In such a case no fire may have been available for many 
totally ignorant of fire. That was in the middle of the 19th cen- years, and the bringer of new fire would be a hero. Perhaps a late 
tury, but 110 competent observer has yet seen such a tribe. In the relic of the periodic loss of fire is found in certain ceremonies of 
same way Wilkes of the famous United States Exploring Expedi- both the Roman Catholic and Greek Orthodox churches. Accord- 
tion in the Pacific reported that no sign of places for cooking, nor ing to the traditional method, all the lights in the churches are 
any appearance of fire was found in Bowditch Island (Fakaafo), gradually extinguished during Passion Week. When the last light 
but Hale, the ethnographer of the same expedition, reports the has been extinguished, "new fire" is made; formerly this was done 
native word for fire. We now know that these people not only by some primitive means, such as friction of wood, long after flint 
talked about fire, but have a legend as to its origin and could and steel were understood. From this "new fire" all the lights to 
kindle a blaze. Since other reports of fireless people fare in the be used throughout the next year are supposed to be kindled. At 
same way, Sumner and Keller seem justified in saying that "it is Jerusalem the rush of the Eastern Orthodox pilgrims to light their 
certain that over the whole earth no fireless tribe of men has been candles at  the newly created blaze has often made it  necessary to 
found. . . . Man is scarcely man till he is in possession of fire." employ soldiers to preserve order. Another reminiscence of the 

O r i g i n a l  Use of Fire.-Although we have no real knowledge early necessity for extreme care in preserving fire is found in the 
as to the original use of fire or as to man's discovery of the art Vestal Virgins who tended the undying fire in Rome. Elsewhere, 
of kindling a flame, primitive legends, the usages of primitive as in ancient Peru, a similar custom. is reported. 
people and ancient religious ceremonials give some clue to the Worship and Sentiment.-While ceremonies connected with 
major facts. One of the most important conclusions derived in fire play at  least a subordinate part in almost every religion, they 
this way is that fire was used long before it could be artificially sometimes become dominant. I n  the ancient Jewish religion and 
generated. Lippert even goes so far as to argue that the use of many others fire is the means whereby offerings are transmitted to 
fire enabled man's ape-like progenitor to descend from the trees the deity or to departed souls as among the Greeks. In many 
and walk erect because it gave him protection from other animals. cases fire itself is worshipped, and often the worship of the sun 
Even if this idea is untenable, as it probably is, one of man's can scarcely be distinguished from that of fire. The ancient Mexi- 
earliest discoveries must have been that he could make profitable cans had a fire-god Xiuheuctli, closely related to the sun-god; the 
use of the fires engendered naturally by lightning, falling meteors, Kamchadals and Ainus of north-eastern Asia make fire their chief 
the materials ejected from volcanoes, friction developed by ava- deity. Among more civilized people the ancient Assyrians, Chal- 
lanches and boulders and other natural occurrences. He probably daeans and Phoenicians practised fire-worship; Abraham was 
soon realized the value of a blaze not only for warmth, but for perhaps a reformer who refused to sacrifice his son Isaac in the 
cooking food, warding off wild beasts and driving game out of the consuming fire; the Israelites of later times were often scourged 
jungle. Thus early man presumably cherished fire long before he by their prophets for offering their children as sacrifices to Moloch, 
learned how to make it. the god of fire. Among the ancient Aryans, if we may use so 
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indefinite a term, Agni (Latin ignis) was the chief god. Even 
to-day fire-worship is a notable feature of Hinduism, which is an 
offshoot of the old Aryan cult, and is the dominant factor in the 
religion of the Zoroastrians or Parsees. Among the oppressed rem- 
nant of the Parsees who still survive in the parts of Persia near 
Yezd and Kirman, and among many more primitive people, it is 
considered most irreverent to throw into the fire anything impure 
or disagreeable or to  spit into it. The modern Parsees do indeed 
regard fire as merely a symbol, but in the beginning fire itself was 
probably the real object of worship. This is not surprising for 
there is probably no agency more powerful for good and ill, and 
motives of both gratitude and fear must have mingled in the minds 
of the early worshippers. 

Although the worship of fire has largely disappeared in our day, 
its symbolism is still wide& spread. The fire of love, the fire of 
ambition, are common similes. 

Discovery of t h e  A r t  of F i r e  Making.-In many of the 
legends which centre around the origin of fire, the interesting 
figure of the serpent-fighter occurs. The native Australians of 
Victoria say that a certain Karakorok, the good daughter of the 
good old man Pundyil, went abroad to kill the serpents which 
filled the land. Before she had killed them all, her staff snapped 
and a flame burst out of it. According to the ancient Shahnalna of 
Persia, a hero called Hushenk hurled a prodigious stone at  a snake; 
the snake escaped, but the stone struck a rock whereupon "light 
shone from the dark pebble, the heart of the rock flashed out in 
glory, and fire was seen for the first time in the world." 

A North American legend states that the buffalo gave fire to  
man; as he raced in great herds across the plains at  night, he 
lighted up the darkness with sparks and set the brush ablaze as his 
hoofs hit the rocks. The Dakota Indians replace the buffalo by a 
friendly panther which struck fire from its claws as it scampered 
up a stone hill. In South America the QuichCs claim to have 
received fire from Tohil who produced it by shaking his sandals. 
His sign, like that of the Mexican god, Quetzalcoatl, is a flint. The 
vital point in all these legends is that the movements of men or 
animals cause stones to crash together, thus producing a spark 
which gives rise to fire. Such occurrences, together with his own 
experience in breaking rocks in order to discover which make the 
best tools, may have led some savage genius to discover that when 
flint and iron pyrites are struck together they produce sparks 
which will ignite dry grass or leaves. That mode of making fire is 
especially likely to originate in regions where rocks and dry grass 
are abundant. 

In  moist regions where the soil is so deep and the vegetation so 
dense that rocks are rare, or in places where flinty rocks are not 
present, another kind of natural occurrence is more likely to have 
helped in the discovery of fire. Now and again in the dry season 
two dead branches, rubbing together in the wind, become so hot 
that they ignite. Such accidents are not common, but during the 
hundreds of thousands of years of man's early development they 
presumably occurred often enough to be observed by men who 
possessed not only the ability and vision to see their significance, 
but also the curiosity and energy to make experiments. 

Methods of M a k i n g  Fire.-These two methods, percussion 
and friction, have always been the chief ways of making fire, but 
concentration of the sun's rays and the electric spark have also 
come into use. Friction has been by far the most widespread 
method among primitive people. I n  one of the simplest frictional 
methods the blunt end of a stick is rubbed back and forth along 
another piece of wood lying on the ground. The stick makes for 
itself a groove, and ultimately a spark is developed. This method 
formerly prevailed among the savages in Sew Zealand, Hawaii, 
Tonga, Samoa and elsewhere. In  Tahiti Charles Darwin saw a 
native produce fire thus in a few seconds, but he himself succeeded 
only after long effort. In  a somewhat more advanced frictional 
method the movable stick is rotated as rapidly as possible in a 
stationary piece of wood that lies on the ground. Such a fire drill, 
as it is commonly called, is sometimes rotated by rubbing the ver- 
tical stick between the palms of the hands. This device in one 
form or another has been observed among the primitive people in 
Australia, Kamchatka, Sumatra and the Caroline islands. I t  is 

common among the Veddahs of Ceylon and in much of southern 
Africa as well as in large parts of both Americas. Various improve- 
ments have been devised in orde'r to increase the speed of rotation. 
On the Pampas of South America the Gaucho formerly took an 
elastic stick about 18in. long, placed one end in a hole in  a sta- 
tionary piece of wood, pressed the other to his breast, leaned dcwn 
to bend the stick, and then rapidly turned the curved part like a 
carpenter's bit. A better method is to wind a string around the 
rotating stick or drill and pull it back and forth. I n  order to make 
it possible for one man to do this effectively, the Eskimos place the 
upper end of the drill in a socket of ivory or bone which can be 
held firmly in the teeth. Other Eskimos, as well as  some Indians, 
fasten the two ends of the string to a bow and saw the bow back 
and forth. In our own day a device of this kind, with sawdust or 
some such material in the bottom of the hole to make the sparks 
catch quickly, is one of the first things taught to boy scouts. Still 
more ingenious than the bow drill is the pump drill of the Onan- 
daga Indians. Here a string is fastened in such a way that when a 
small board is repeatedly pushed d o ~ n  the drill stick twirls rap- 
idly, first one way and then the other. Many modifications of these 
methods are described and illustrated in the works of Tylor and 
Pauschmann. 

I n  all the simpler frictional methods the two great difficulties 
have always been to create a spark and then to bring it  into imme- 
diate contact with a sufficient amount of easily combustible tinder. 
I n  the most modern method-the match-both of these were first 
obviated by coating the ends of the movable stick with sulphur, 
which ignited a t  low temperature, and tipping the end with phos- 
phorus which can be still more easily ignited by a single stroke. 
By the substitution of potash and non-poisonous forms of phos- 
phorus for the earlier ingredients the modern safety match has at  
last been evolved as the latest successor of the two sticks rubbed 
together. 

The method of making fire by percussion does not appear t o  
have been of great importance until the Iron Age was so far  
advanced that steel was available. I t s  development was delayed 
by the difficulty in finding natural products such as  pyrites which 
can be relied on to produce a spark when struck with a flint. 
After iron became common, the flint and steel became the best 
method of creating a fire. This method, however, was dominant 
for only a short time compared with the frictional method, for as 
soon as matches tipped with sulphur and phosphorus came into 
use (soon after 1830), it ceased to be of importance except in more 
backward regions. There it  survives widely; in Central Asia 
flint-lock guns are still common. 

Another method of making fire, namely, the concentration of the 
sun's rays by means of a lens or mirror, also belongs to  a fairly 
high stage of civilization, but has never been used to any great 
extent. Aristophanes mentions a burning-lens in The Clouds; 
although the mirrors of Archimedes may not actually have set fire 
to the ships of the Roman besiegers of Syracuse, they show that 
the art of generating fire in this way was well understood. I n  Peru 
the sacred fire is said to have been kindled by means of a concave 
cup set in a great bracelet. I n  China the burning-glass has long 
been well known. 

The latest important method of making fire is by  means of the 
electric spark. According to one common device, a gas jet is 
arranged so that when it  is opened an electric circuit is closed and 
then broken, and a spark passes through the escaping gas and 
ignites it. I t  should be noted in this connection that the intense 
heat generated by the electric current is beginning to displace fire 
not only in cases where an extremely high temperature is desired, 
but in various household appliances and elsewhere. This is only a 
partial displacement, however, for  in most cases the electric 
current itself is generated by means of a fire in  which coal is 
burned. 

F i r e  a n d  M a t e r i a l  Progress.-When once the a r t  of using and 
making fire became established, it must have altered human devel- 
opment in at least three ways. First, it must have stimulated the 
inventive faculty, thereby leading to material progress; second, it 
must have led to an increase in the density of population; third, 
i t  must have enabled primitive man to inhabit areas which had 
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previously been too cold. These three changes must have had a 
profound effect upon the location of the centres of civilization and 
progress, and perhaps upon the mental development of the various 
human races. 

One invention commonly leads to  another. Fire must have been 
peculiarly important in this respect. Although no exact knowledge 
is possible, we can infer with considerable certainty that after 
people once mastered what was then the extremely difficult art of 
using fire, i t  required only a moderate degree of inventiveness to 
make many other important discoveries. The primitive fire-users 
must soon have learned that sticks which are partly burned in the 
fire become pointed and hardened, thereby becoming more serv- 
iceable as weapons. Even if the effect of fire on food was not 
previously known, bits of flesh, green fruit, edible roots or other 
kinds of food must inevitably have fallen accidentally into the fire 
and been cooked as soon as fires became common. Their improved 
flavour and tenderness when rescued must have led persons with 
the keener type of mind to make experiments. The range of 
opportunities thus opened is enormous, for practically every grow- 
ing thing which had the least semblance of edibility must have 
been subjected to  the process of roasting. As time went on, and it 
became possible to  heat water in skin bags by means of hot stones 
o r  in  earthen vessels, the art of boiling food must have been dis- 
covered. At some time or other a n  earthenware jar which boiled 
dry, or some other accident must have suggested the possibilities 
of baking food by enclosing it  within non-combustible receptacles. 
I n  our own day exyeriments in the use of fire for cooking are 
perhaps more numerous and vigorous than ever before. 

Food is only one of the ways wherein fire obviously stimulated 
experiments. During the long period when the use of fire was 
known but the art of generating it  unknown, the desire to create 
a blaze must have stimulated men's inventive faculties even more 
persistently than we are now stimulated by the desire to secure 
new and better sources of power. Again, having seen that animals 
are so averse to a blaze, he must have asked himself: "How can 
I best use fire to  keep away animals during the night?" Then he 
presumably found that a flaming torch is a most effective weapon 
a h e n  thrust into the face of a wild animal. Thus the stimulus to 
invention must have gone on so that men discovered that fire- 
brands hurled into the huts of their enemies are a good weapon, 
or that when a patch of jungle is burned, the wild animals can be 
driven out and easily caught. I n  later days when civilization had 
advanced far higher, similar reasoning and experiment showcd 
that flaming pitch, red hot balls of metal or explosive projectiles 
are effective ways of lighting fires in  the midst of the enemy. 

I n  connection with metallic ores fire has been a main agency in 
stimulating the inventive faculty. The first inkling as to  the pos- 
sibility of smelting presumably arose from the accidental melting 
of bits of ore in a hot fire. When once the significance of that 
fact  was grasped by some genius, and when the highly valuable 
qualities of the resultant metals were realized, the stimulus toward 
melting all sorts of stones must have been enormous. Here, 
too, we see a line of experiments which has continued with in- 
creasing intensity to  our own day. Thousands upon thousands of 
skilled inventors have worked upon the problem of making hotter 
and hotter fires. Thus we have melted more and more refractory 
stones, thereby enormously increasing the number of available 
metals and other valuable compounds. I n  this respect, as in 
many others, fire and its possibilities are still among the greatest 
agencies in stimulating human progress. 

Greater perhaps than any of the preceding-or a t  least later 
and more striking in its effect-is the relation of fire to  power. As 
soon as the first savage saw a yam or other bit of vegetation 
pop in the fire'because steam was escaping, the principle of the 
development of power from fire was brought to  man's attention. 
For hundreds of thousands of years thereafter many a boy pre- 
sumably experimented by holding the lid down over a boiling ves- 
sel of water until the steam puffed it  violently up. Many a man in 
addition to Hero, who made what was really a steam engine more 
rhan 2,000 years ago, must have realized that the expansive force 
of steam possesses energy which might be of high value. But only 
in modern times did progress along other lines finally make the 

steam engine a practical invention. Then the attempt to  use the 
energy liberated by fire suddenly gave an almost incredible stimu- 
lus to the world's inventive faculties. Our whole modern system 
of manufacturing, transportation, lighting and heating is based on 
the utilization of fire. 

P y r o t h e r a p y  and Sterilization.-One of the most extraor- 
dinary features of fire is the way in which its use continues to 
increase even in our own day. This is especially true in the field 
of health. The value of cauterization in preventing harm from 
poisonous bites like those of snakes or mad dogs, and in preventing 
the spread of infection from wounds or sores has long been known, 
and was practised by the ancients. The value of hot baths in skin 
disease and in those of the joints has also been appreciated, at 
least since rhe days of the Romans. Only in modern times, how- 
ever, have two other therapeutic uses & fire become known. One 
is the process of baking whereby a limb or other member is kept 
for a while at  a temperature as high as it  can endure with re- 
sults which are said to  be highly beneficial. The other is the use 
of fire for sterilization. The knowledge that heat, either in the 
form of flame or through the medium of steam or hot water, will 
kill bacteria has been one of the most revolutionary discoveries of 
modern times. T o  it, perhaps, as much as to any other single 
factor, is due the wonderful progress of modern surgery. 

Dangers  of Fire.-In spite of all the benefits derived from 
fire, the mere word "Fire ! " is one of the most dreaded expressions 
in every language, for fire is as dangerous as it  is useful. Some of 
the greatest disasters in all history have been fires such as those 
in Rome in the time of Nero, and the one which, ravaged London 
for four days in 1666 and gave Sir Christopher Wren a chance Lo 
plan many important improvements. Chicago suffered a similar 
fire in 1871 and ~oo ,ooo  people were rendered homeless; San 
Francisco experienced a similar fate after the great earthquake of 
1906. Earthquakes have been the cause of some of the most 
terrible fires, as in Tokyo in 1923. There the style of architecture 
renders fires especially dangerous, for the houses are constructed 
of wood with paper walls and heavy thatch of straw. At Tokyo 
the fire killed 60,000 or fo.ooo people. burned 2 j  sq.m. and 
drove away nearly ~,ooo.ooo persons. I n  all countries the annual 
losses by fire are enormous. I n  England they amount to about 
F~z.ooo,ooo annually. In  the United States, partly because 
wooden houses are more common than in Europe, the losses are 
far greater, amounting to over half a billion dollars every year 
from 1922 onward, and to $j6o,ooo,ooo in 1926. or approximately 
$ j  per person. I n  that same year the fear of fire .led the people 
of the United States to pay $63 ~ , O O O , O O O  in  premiums to fire in- 
surance companies, while $ ~ ~ Z , O O O , O O O  was returned to cover 
losses. Forest fires are amazingly frequent and some of them lay 
waste thousands of square miles. From 1916 to 192j the average 
number of such fires in the United States alone was about 51,000. 
h'early half of these devastated a t  least ten acres; the average 
damage to trees and property amounted to about $21,000,000, 
but the real damage was enormously greater because the fires kill 
the young growth, expose the soil to erosion, and alter the char- 
acter and density of the new growth. In  182 j one of the greatest 
forest fires burned an area of g,ooo,oooac. in Maine and New 
Brunswick, while fires that burned more than I,ooo,oooac. in the 
United States and Canada occurred in 18j3, 1871 (two totalling 
3,28o,oooac.), 1881 and 1910. Such fires may still occur in re- 
gions like Siberia, but are impossible in the more advanced 
countries because of the improved methods of fire-protection. 

T h e  Effect of Fire o n  Densi ty of Population.-One of the 
most noteworthy facts in the history of civilization is the way 
in which many of the greatest inventions increase the density of 
population. Inventions connected with fire are pre-eminent in this 
respect. One of the first effects of the original discovery of the 
art of using fire must have been to increase the available food 
supply. I t  did this directly through the art of cooking, whereby 
many previously inedible or indigestible products became good 
articles of diet, and also by making it possible to smoke and pre- 
serve food that otherwise would have been wasted. Indirectly the 
use of fire still further increased the food supply by improving 
man's tools. I t  not only enabled him to use sharpened sticks as 
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described above, but helped him t o  break up the stones from 
which he procured flint implements, and kept him warm and dry 
so that he could work more effectively in cool weather. I t  enabled 
him to smelt metals and ultimately to make machines of all sorts. 
Thus fire has been a major agent in the process whereby man has 
multiplied his labour so that one man with the help of fire-made 
and fire-driven machinery can do as much work as scores or hun- 
dreds who have only their naked hands and no help from fire. In 
recent centuries no factor has exceeded the use of coal in fos- 
tering the growth and concentration of population; in earlier times 
the use of fire in other ways produced similar although less obvious 
results. 

F i r e  a n d  t h e  Coldward  M a r c h  of Civilization.-One of the 
most extraordinary results of the use of fire is the way in which 
it has enabled the centres of human progress to move from 
warmer to cooler regions. According to the most recent studies the 
best climate for primitive savages without fire, clothing or shelter, 
is one where the temperature averages not far from '70" at all 
seasons, but yet has a fair degree of variability. The nearest 
approach to such a climate is by no means found in equatorial 
regions but a t  a distance of 25" or more to the north or south. 
Even there, however, although the winters are admirable, the sum- 
mers are much too long and warm for the best health and greatest 
efficiency. Now man is so constituted that up to a certain point 
he can endure too much heat more easily than too little. Among 
naked savages, for example, a temperature of go0 is far less un- 
comfortable than one of 60". Therefore unless people possess 
artificial means of warming themselves they tend to live in re- 
gions that are too warm rather than too cold. This retards prog- 
ress, for people usually overcome the adverse effect of high tem- 
pzrature by inactivity rather than activity. 

The introduction of fire changed all this. In  conjunction with 
discoveries as to clothing and shelter, i t  enabled people to be com- 
fortable in cool climates. Each new discovery meant a step away 
from low latitudes. The invention of the hearth to replace the 
bare ground as a place for a fire was one of the earliest reasons 
for such a step. The invention of a protected opening in the roof 
to carry off the smoke was another. Still another was the com- 
bination of the hearth with a chimney in such a way as to give an 
efficient draft, eliminate smoke and throw the heat out into the 
room; then came the enclosed oven or stove of mud as in China; 
later the stove of metal; then central heating by means of fur- 
naces supplying hot air, steam or hot water and heated first by 
wood, then by coal, and lately by oil or gas. Each of these im- 
provements in the use of fire, together with the corresponding 
advances in clothing and architecture, reduced the difficulties due 
to low temperature, for they helped to create an artificial climate 
in which people were approximately as comfortable, healthful and 
energetic as in the ideal climate. Thus to-day we can live com- 
fortably and in good health in climates so cold that people without 
fire would perish. 

One of the greatest benefits of man's conquest of fire has been 
that the human race has gradually been able to migrate into the 
cooler and hence more healthful and energizing parts of the world. 
At every stage of this process of expansion there has been a 
definite zone of highest comfort, best health and greatest activity. 
Beginning not far beyond the tropics, the zone shifted to Rfediter- 
ranean lands, and then to higher latitudes. To-day it is coinci- 
dent with the zone of greatest progress, highest civilization and 
world dominance, a condition which also appears to have been 
true in the past. A further advance in  the use of fire may pos- 
sibly carry the zone of greatest progress as far north as southern 
Scandinavia and southern Canada, but not beyond, for there the 
summers as well as the winters become too cool. The ultimate 
location of this most favoured zone will doubtless be the regions 
where the following three conditions are most nearly fulfilled: 
( I )  the summer climate is ideal for civilized people who wear 
clothes and live in houses; ( 2 )  the use of fire creates ideal atmos- 
pheric conditions within doors during the rest of the year; and (3.) 
the degree of variability arising from the weather on the one hand 
and the use of fire on the other produces the maximum stimulus, 
but does not injure health. With our ~ r e s e n t  skill in the use of 

fire a climate like that of London comes as near as any  t o  satisfy- 
ing these three conditions, but the regions surrounding Paris, Ber- 
lin, New York and Chicago do not lag fa r  behind. 

From all this it appears that the "coldward course of progress" 
as GilFillan has called it, or the "northward course of empire" to 
use Stefansson's phrase, has depended upon the use of fire more 
fully than on any other factor that is yet clearly defined. I t  has 
involved a migration of the centres of power from regions where 
the wli?zter climate is ideal but the summers debilitating, to  those 
where the summer climate is ideal, and the disadvantages of the 
winter can be obviated by the use of fire together with clothing 
and shelter. 

F i r e  a n d  Racial Inheritance.- The possible biological effect 
of fire upon mankind ought not to  be ovkrlooked, although i t  
is highly speculative. At first, and perhaps for many generations, 
the users of fire probably comprised only a small group of un- 
usually intelligent, competent and progressive people. The first 
persons to  use almost any revolutionary discovery are usually of 
that sort, no matter whether the discovery be the aeroplane, the 
electric motor, the art of weaving or the alphabet. During the 
long period when the technique of fire was new and crude its 
users must have had great need of intelligence, skill, patience and 
material prosperity, for otherwise they would not and could not 
have devoted to the art the many hours each day that must 
inevitably have been required. Among primitive hunters who 
are constantly obliged to change their abode i t  is by  no means 
easy to maintain a fire that must never be allowed to go out, and 
the new arts of cooking and drying food and making fire-hardened 
weapons must also have been difficult. But the people who were 
sufficiently wise, active and patient to  master all these difficulties 
must have reaped great advantages. Their food supply, as we 
have seen, became more abundant, more reliable and more nu- 
tritious, their improved weapons lessened the danger from both 
beasts and men, and their children must have enjoyed a freedom 
from hunger, exposure, disease and danger hitherto unknown. 
Such advantages, in a day when there was no such thing as birth 
control, must have caused the descendants of the fire-users to 
increase in number faster than did the people who lacked the wit, 
energy or resource to  use the new invention. Thus, if there is 
any truth in the inheritance of mental traits, the inherent intel- 
ligence and progressiveness of the population must have been 
improved. 

The degree of improvement must have differed from place to  
place. h'ear the equator the people presumably made little use of 
fire; the warmth of their climate not only prevented them from 
feeling much need of it, but made them loathe the necessary exer- 
tion. Thus in such regions fire had little effect in causing the 
intelligent people to increase in numbers. I n  the cooler parts of 
man's primitive habitat, on the contrary, the use of fire presum- 
ably caused the descendants of the more intelligent and progres- 
sive people t o  be numerous in proportion to those of the more 
stupid and indifferent, thus altering the average level of innate in- 
telligence. Beyond the limits of the old inhabited area the use of 
fire enabled people to  migrate into regions previously too cold for 
occupancy. Since all the migrants must have been of the intelli- 
gent fire-using class, whatever innate superiority they may have 
possessed must have been segregated and thereby perpetuated. 
Thus there must have been a gradation of innate ability from the 
unaltered people of the hottest regions to the selected new settlers 
in cooler regions. If such a differentiation occurred once, it  must 
have occurred repeatedly when further progress in the mastery of 
fire enabled mankind to move into still cooler regions. The result 
would correspond exactly with the temperamental differences 
which now seem to be innate in the people of tropical as  compared 
with temperate regions. All this is indeed speculative, but it  ought 
not to  be overlooked in considering the part played b y  fire in the 
development of mankind. 
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NOTABLE FIRES OF HISTORY 

Of many of t he  early fires of history, there are  only fragmen- 
tary records. I n  the  middle ages many of the  towns of Europe 
consisted of small buildings of wood construction, crowded closely 
together, which lent themselves to  ready destruction by fire both 
in  war  and peace. I n  t h e  accompanying list of notable fires, some 
a r e  included which would be  relatively unimportant compared 
with the destruction of cities in later conflagrations which are  
listed. A limited selection of later fires had to  be made in pre- 
paring a representative list and only those of particular significance 
could be included. Fire destruction of World W a r  I1 dwarfs all 
the rest. 

Great Britain and Ireland 
Year 

798. London. Nearly destroyed. 
982. London. Greater part of the city burned. 

1137. York. Totally destroyed. 
1212. London. Greater part of the city burned. 
1292. Carlisle. Destroyed. 
1544. Leith. Burned. 
1612. Cork. Greater part burned, and again in 1622. 
1614. Stratford-on-Avon. Burned. 
1666. London. "The Great Fire," Sept. 2. I t  began in a wooden 

house in Pudding lane, and burned for three days, consuming 13,200 
houses, with St. Paul's church, 87 parish churches, 6 chapels, the zuild- 
hall, the royal exchange, the custom-house, many hospitais and libraries, 
52 companies' halls, three of the city's gates, four stone bridges, and 
the prisons of xewgate, the Fleet, and the Poultry and Wood street 
Compters. The fire swept from the Tower to Temple church, and 
from the northeast gate to Holborn bridge. Six persons were killed. 
The total loss of property was estimated at the time to be E I O , ~ ~ O , ~ O O .  
The fire is credited with founding the institution of fire insurance. 

1675. Northampton. Almost totally destroyed. 
1694. Warwick. More than half burned; rebuilt by national con- 

tribution. 
1700. Edinburgh. "The Great Fire." 
1731. Blandford, Dorset. Town largely destroyed; 13 killed. 
1824. Edinburgh. High street, Tron Kirk and Parliament square 

fires, Nov. I j and 17 ; 10 killed, loss £zoo,ooo. This fire led to modern- 
ization of the Edinburgh fire engines and draft of rules for conduct of 
police, firemen, magistrates and property owners in event of fire. 

1834. London. Houses of parliament destroyed. 
1861. London. Cotton's and other wharves, Tooley street shops, 

steamer, boats and barges destroyed. Loss 62,000,000. This fire led 
to the passing of the Metropolitan Fire Brigade act of 1865, which 
combined the London Fire Engine establishment and the Voluntary 
Society for the Protection of Life from Fire into one body, and the 
establishment by the Fire (Insurance) Offices' committee of the London 
Salvage corps. 

1866. London. First Crystal palace fire. Loss E150,ooo. Sub- 
sequent fires in 1923 (loss Eg,ooo), 1936 (almost complete destruction) 
and 1950 (last building destroyed). 

1915. London. Second Zeppelin raid by Germans, Sept. 8, caused 
29 fires and E~30,ooo damage (air raids of World War I caused 224 
fires in London). 

1940. London. First large air attack of World War I1 by Germans, 
Sept. 7, hit docks area, causing great fires. On Dec. 29-30, 1940, area 
around St. Paul's destroyed; 1,472 separate fires. 

1940. Coventry. Air raid fire destroyed city centre, Nov. 14. This 
attack is credited with revealing the destructiveness of incendiary 
bombs. Lesser raids April 8 and 10. 

1941. London. Heaviest single German attack of war, April 16 
and 17, 457 tons incendiaries and high explosive bombs dropped. 
May  10, house of commons destroyed. 

1949. Bootle, Lanc. Gladstone dock fire, Nov. 9. Loss E2,ooo,ooo. 
1950. Treorky, Rhondda. Factory fire. Loss E~,ooo,ooo. 
1951. London. Broad street warehouse fire, 3 firemen killed. 
1951. Bristol. Avonmouth docks oil tank fire; 12,000,000 gal. of 

oil destroyed. 

France 
59. Lyons, Lugdunum. Burned to ashes. Nero made an offer to 

rebuild the city. 
1118. Nantes. Greater part of city destroyed. 
1862. Marseilles. Destructive fire. 
1871. Paris. Suppression of the Commune (4.v. ) .  Property de- 

stroyed Egz,ooo,ooo. 
1938. Marseilles. Destruction of large part of Cannebittre, 75 peo- 

ple lulled. 
1949. Landes district. 355 fires devastated boo 'sq.mi. of forest 

and heathland. 

Germany 
1491. Dresden. Destroyed. 
17j8. Pirna. Burned by the Prussians; 260 houses destroyed. 
1811. Forest fires in Tyrol destroyed 64 villages and hamlets. 
1842. Hamburg. A fire raged IOO hours, May 5-7. During the 

fire the city was in a state of anarchy; 4,219 buildings, including 2,000 
dwellings, were destroyed. One-fifth of the population was made home- 
less and IOO persons lost their lives. Total loss £7,ooo,ooo. 

1943. Hamburg. British air force wreaked terrible havoc by a series 
of attacks, principally those of July 24-25, July 27-28 and July 29-30. 
Fires were set, respectively, over 18.5, 17 and 10 sq.mi., with I.;, 5.1 
and 2.2 sq.mi. of concentrated fire. The first attack killed 2,000, but the 
second produccd a great mass fire or fire storm which killed 60,000- 
100,ooo people. The thousands of fires started great air movements, 
similar to those in a storm or cyclone, which produced gales (fire storm) 
in the streets at  the edge of the burning area and made raging flues 
in the streets in the fire area. More than 300,ooo dwellings were de- 
stroyed in the series of attacks on Hamburg and ~ ~ o , o o o  people were 
made homeless. 

1945. Dresden. In  the closing days of World War 11, Dresden was 
subjected to air attack which probably dwarfed all previous attacks 
of the war on German cities. No detailed evaluation of damage was 
published but estimated deaths of more than 35,000, and development of 
fire storm conditions, suggest it was the greatest fire of World War 11. 

Central and Southern Europe 
548 B.C. Delphi, Gr. Temple of the oracle of the Pythian Apollo 

destroyed by fire. 
64. Rome. Burned during 8 days. Ten of the 14 wards of the 

city were destroyed. 
1106. Venice. Greater part of the city was burned. 
1379. hfemel was in large part destroyed, and again in 1457, 1540, 

1678 and 18j4. 
1883. 1-ienna. Loss E~,ooo,ooo. 
1910. Brussels. Brussels exhibition. Loss E1,7jo,ooo. 
1922. Geneva. Northern railway station destroyed. Loss f400,ooo. 
1926. Bacau, Rum. Loss L~,ooo,ooo. 
1939. Warsaw. Devastation of city by Germans, Sept. 24. 
1940. Rotterdam. German air raid fires killed thousands, May 14. 

Northern Europe 
1624. Oslo. Nearly destroyed. 
I 728. Copenhagen. Nearly destroyed ; 1,650 houses burned. 
1794. Copenhagen. Royal palace burned. 
1751. Stockholm. 1,000 houses destroyed. 
1790. Karlskrona. 1,087 houses, churches, warehouses, etc., de- 

stroyed. 
1858. Christiania. Loss estimated at Ez50,ooo. 
1865. Carlstadt, Swed. Almost entirely destroyed, 10 lives lost. 
1940. Norway. Elverum destroyed in May, and fires in a number 

of other cities after German bombings. 

Russia and Siberia 
1752. MOSCOW. 18,000 houses burned. 
1786. Tobolsk. Nearly destroyed. 
1812. Moscow. Russians fired city on Sept. 14 to drive out the 

army of Napoleon. The fire continued five days. Kine-tenths of the 
city was destroyed; 30,800 houses burned; loss E~o,ooo,ooo. 

1812. Riga. Partly destroyed. 
1850. Cracow. Large part of city burned. 
1862. St. Petersburg. Loss £~,ooo,ooo. 
1879. Irkutsk. Loss L4,goo,ooo. 
1941. Russia. Many cities burned in face of German invasion; the 

extent of damage was very great but was not revealed. 

Turkey and the Near East 
1750. Constantinople. In Jan. 10,ooo houses burned; in April prop- 

erty destroyed estimated from Er,ooo,ooo to £3,000,000; later in year 
10,ooo houses were destroyed. 

1756 Constantinople. 15,ooo houses destroyed. During the years 
1761, 1765 and 1767 great havoc was also made by fire. 

1772. Smyrna. 3,000 dwellings burned; ~ , O O C - ~ , O O O  shops, etc., 
consumed. Loss E4,ooo,ooo. 

1782. Constantinople. Fire burned three days; 10,ooo houses, 50 
mosques and IOO corn mills destroyed; IOO lives lost. I n  Feb. 600 
houses burned; in June 7,000 more. 

1784 Constantinople. Fire destroyed 10,ooo houses, most of which 
had been rebuilt since the fires of 1782. In  the same year a fire in 
Pera destroyed two-thirds of that suburb. Loss estimated at  2,000,000 
florins. 

1870. Constantinople. Suburb of Pera swept by a fire which de- 
stroyed more than j,ooo buildings, including the residence of the foreign 
legations. Loss estimated at  nearly Ej,ooo,ooo. 

1871 et seq. Constantinople. Fires of greater or lesser severity 
continued to be of almost annual occurrence until the 192os, great 
fires being reported in 1908, 1911, 1912, 1915, 1918, 1919 and 1922. 

1922. Smyma. Conflagration attributed to the war between the 
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Turkish and Greek armies. Loss £20,000,000. 

1954. Istanbul. Fire destroyed ancient covered bazaar Nov. 27; loss 
$1 78,000,ooo. 

India, China and the Far East 
1799. Manila. Vast storehouses burned. 
1803. Bombay. Loss f600,ooo. 
1822. Canton, China. Nearly destroyed by fire. 
1923. Tokyo and Yokohama, Jap. Following earthquake, about 

seven-tenths of Tokyo and most of Yokohama destroyed by fire; loss 
estimated at  £200,000,000. 

1924. Canton. Conflagration as a result of insurrection; loss 
£4,000,000. 

192j. Kumagaya, Jap. Central portion of town burned out. 
1932. Tokyo. Department store fire; loss £ ~,ooo,ooo. 
1938. Canton. Great fires set by Japanese air attacks May 28 and 

subsequently. 
1938. Changsha, China. Fire set by authorities burned five days; 

almost complete destruction of city. 
1940. Chunking, China. Japanese air raid caused great fires, Aug. 

19-20 and loss of 4,572 lives. 
1944. Bombay. Explosion on steamship "Port Stikine" and re- 

sultant fires destroyed docks and spread into a residential area, April 14; 
more than 700 deaths; damage estimated at  £20,000,000. 

1945. Tokyo. Attack by U.S. bombers with incendiaries on March 9 
burned over 17 sq.mi. and killed nearly 84,000. Probably more persons 
lost their lives by fire at  Tokyo in a 6-hr. period than at any one time 
in the history of man. 

1945. Osaka, Jap. Air attack of March 13; 8 sq.mi. burned. 
194j. Tokyo and Yokohama. Attack with incendiary bombs by 

U.S.A.A.F., April 15, burned over 7 sq.mi. 
1945. Nagoya, Jap. Air attack of May 17, nearly 4 sq.mi. destroyed. 
194.5. Yokohama. Air attack of May 28; approximately 9 sq.mi. 

burne; over. 
1945. Hiroshima, Jap. Atomic bomb attack, Aug. 6 ;  68,000 of 

'i;,ooo buildings destroyed. A fire storm which developed after the 
biast contributed to the-large life loss of 70,000 to 80,000. 

1945. Nagasaki, Jap. Atomic bomb attack, Aug. 9 ;  20,000 out of 
52,000 buildings destroyed. Fire damage was extensive but no fire storm 
developed. Loss of life more than 35,000. 

1948. Hong Kong. Warehouse burned, Sept. 22; about 150 died. 
1952. Tottori, Jap. Conflagration destroyed 5,287 houses; loss, 

19,300,ooo yen. 
1955. Yokohama, Jap. roo persons killed in fire-swept home for 

aged. 
1958. Kiem, Vietnam. Fire destroyed town; ~o,ooo left homeless. 

Australia and New Zealand 

1900. Hoboken, N.J. German steamships in dock fire, June 30; 
326 killed. 

1901. Jacksonville, Fla. Conflagration destroyed 1,700 buildings; 
loss $1 1,000,000. 

1903. Chicago. Iroquois theatre fire, Dec. 30; 602 killed. This fire 
led to more stringent regulations for theatres all over the w-orld. 

1904, Baltimore, Md.  80 city blocks involved, Feb. 7; loss $150,- 
000,000. 

1904. New York. Excursion steamer "General Slocum" burned 
June 15 ; 1,030 killed. 

1906. San Francisco. Great fire following earthquake, April 18; 
total loss of life about 1,000; total damage about $35o,ooo,ooo. 

1908. Atlanta, Ga. Conflagration of May 8 ;  loss $11,5oo,ooo. 
1908. Collinwood, 0 .  Lakewood Grammar school fire and panic, 

March 4 ; I 7 j children killed. 
1911. New York. Factory fire, March 25; 145 women killed. 
1916. Jersey City, N.J. Warehouses and steamers, "Black Tom 

disaster" ;-loss $2 2 ,ooo,ooo. 
1916. Paris, Tex. Conflagration, March 2 1  ; 1,440 buildings burned; 

loss $1 1,000,000. 
1917. Atlanta. Conflagration of May 2 1  destroyed 1,938 buildings. 
1917. Kingsland, N.  J .  Munitions factory ; loss $12,000,000. 
1918. Minnesota. Forest fires, Oct. 12; Colquet and 25 other towns 

involved ; j59 killed. 
1923. Berkeley, Calif. Fire destroyed 600 buildings ; loss $12,- 

j00,000. 
1929. Cleveland, 0 .  Hospital fire, May I j ;  125 killed. 
1930. Columbus, 0 .  State penitentiary fire, April 2 1  ; 320 killed. 
1934. Off New Jersey coast. Steamship "Morro Castle" burned 

Sept. 8 ; 12 j killed. 
1937. New London, Tex. Natural gas explosion in school building, 

March 18; 294 killed. 
1940. Natchez, Miss. Dance hall fire, April 23 ; 207 killed. 
1942. Boston. A night club fire, Nov. 28; 493 killed. 
1944. Hartford, Conn. Circus fire, July 6 ;  168 killed. 
1946. Atlanta. Hotel fire; 119 killed. 
1947. Texas City, Tex. Ship loaded with ammonium nitrate ferti- 

lizer exploded April 16; 468 killed; loss $67,ooo,ooo. 
1951. West Frankfort, Ill. Coal mine explosion, Dec. 2 1  ; 119 killed. 
1957. Warrenton, Mo. Fire in home for aged Feb. 17; 72 killed. 
1958. Chicago. Elementary school fire, Dec. I ; 94 killed. 

West  lndies 
1873. Havana, Cuba. Loss £600,000. 
1882. Kingston, Jamaica. Loss .f6,ooo,ooo. 
1948. Castries, St. Lucia. Commercial section of town wiped out;  

loss L2,000,000. 

1888. Brisbane. Loss £400,000. Lanada 

1897. Melbourne. Flinders lane fire; loss £~,ooo,ooo. 1825. New Brunswick. Tract of 4,000,000 ac., more than IOO mi. 
1921. Kirribilli. About 32,000 bales of wool burned; loss £750,000. in length, including many towns, burned over; 160 persons killed. 
1925. Melbourne. Knitting mills fire; loss £~,ooo,ooo. 1837. St. John, N.B. 11s houses and nearly all the business part 
1926. Adelaide. Sugar refining company fire; loss £'joo,ooo. of the city burned, Jan. 13. 
1943-44. Victoria. Bush fires, Dec. 1943-Feb. 1944, 51 dead; loss 1877. St. John. Fire extended over area of 600 ac.; loss $15,000,000. 

£ j,ooo,ooo. 1892. St. John's, Nfd. Loss $rg,ooo,ooo. 
1947. Christchurch, N.Z. Department store destroyed, with 41 1904. Toronto, Ont. General conflagration; loss $I~,OOO,OOO. 

deaths, Nov 18. This fire prompted adoption of plans long discussed 1917. Halifax, N.S. About 75 ac. of city burned following explosion 
for a fire brigade administration covering all New Zealand. of munitions ship ; 1,000 buildings levelled ; 1,500 persons killed. 

1923. New Brunswick. Forest fires; loss $20,000,000. 
South Africa 1949. Toronto, Ont. Steamer "Noronic" burned, Sept. 17; 1 2 0  

1902. Cape Town. City chambers; loss £ 2 jo,ooo. 
1942. East London. Loss £~,ooo,ooo. 

killed. 
1950. Rimouski, Que. Lumber yard fire destroyed 346 buildings, 

May 6 ; loss S16,ooo,ooo. (Ho. B . ;  X.) 
United States FIREARMS: see PISTOL; SMALL ARMS. DEVELOPMENT OF. 

1760. Boston. Fire caused a loss estimated at $~OO,OOO. 
1835. Kew York. Great fire of New York began in Merchant street, 

FIREBACK, the ornamented slab of cast iron protecting the 
Dec. 16, and burned 530 buildings in the business part of the city; area back of a The date at  which firebacks became 
burned over was 52 ac.; loss $I~,OOO,OOO. probably synchronizes with the removal of the fire from the 

1845. Pittsburgh. Large part of the city burned April 11; 1,100 centre to the side or end of a room. They never became uni- 
buildings destroyed. versal, since the proximity of deposits of iron ore was essential to 

1 ~ 4 9  St. 23 at the wharves and Or part their use, In England they were confined chiefly to  the iron dis- 
of I j blocks of the city burned, May 17. 

1851. San Francisco. Fire destroyed 2,500 buildings, May 4-5; more tricts of Sussex and Surreys and appear to have ceased being made 
than three-fourths of the city destroyed. when the ore in those counties was exhausted. They are, however, 

1851. St. Louis. More than three-quarters of city and 2,500 build- occasionally found in other parts of the country, and it  is reason- 
ings burned, May 4 ; loss $1 r,ooo,ooo. 

1866, Portland, Me, Great fire on July involved 1,550 buildings, to suppose that there was a certain commerce in an 
2 0 0  ac. which gradually assumed an interesting and even artistic form. 

1871. Chicago. Great fire began in a barn on the night of Oct. 8 The earlier examples were commonly rectangular, but a shaped or 
and raged until Oct. 10. The area burned over was 2,124 ac.. or 35- gabled top eventually became common. 
sq mi in the heart of the city; 250 lives were lost, 98,500 persons were ~ ~ ~ l i ~ h  firebacks may roughly be separated into four chrono- made homeless, and 17,450 buildings were consumed; loss estimated a t  
$168,ooo,ooo. logical divisions: those moulded from more than one movable 

1871. Peshtigo, Wis Forest fires, Oct. 8, destroyed 1,280.ooo ac: stamp; armorial backs; allegorical, mythological and biblical slabs 
and many buildings; I ,500 killed. with an occasional portrait; and copies of 17th- and 18th-century 

1872. ~ o s t o n .    re at fire of NOV. 9-10 destroyed richest quarter continental designs, chiefly Netherlandish: The fleur-de-lis, the 
of Boston. Fire commenced at  the corner of Summer and Kingston 
streets; 65 ac, burned over; 776 buildings burned; loss $75,ooo,ooo. and detached Ornament were much 

1882. Leadville, Colo. Loss $~o,ooo,ooo. before attempts were made to elaborate a homogeneous design, 
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but by the middle of the I 7th century firebacks of a very elabo- 
rate type Tere being produced. Thus there are representations 
of the Crucifixion: the death of Jacob. Hercules slaying the hydra, 
and the plague of serpents. Coats of arms were very frequent, the 
royal achievement being used extensively; many existing firebacks 
bear the arms of the Stuarts. About the time of Elizabeth the 
coats of private families began to be used, the earliest instances 
remaining bearing those of the Sackvilles, who were lords of a 
large portion of the forest of Anderida, which furnished the char- 
coal for the smelting operations in early British iron fields. To 
the armorial shields the date was often added, together with the 
initials of the olvners. The method of casting firebacks was to cut 
the design upon a thick sl3b of oak, which was impressed face 
do!\-nward upon a bed of sand, the molten metal being ladled 
into the impression. 

Firebacks were also common in the Netherlands and in parts of 
France, notably in Alsace. At Strasbourg and Metz there are 
several private collections, and there are also many examples in 
public museums. The museum of the Porte de Hal a t  Brussels 
contains one of the finest examples in existence. with an equestrian 
portrait of the emperor Charles V, accompanied by his arms and 
motto. When monarchy was first destroyed in France the posses- 
sion of a plaqz~e de chenzine'e bearing heraldic insignia was re- 
garded as a mark of disloyalty to the republic, and on Oct. 13, 
1793, the national convention issued a decree giving the owners 
and tenants of houses a month in which to turn such firebacks 
with their faces to the mall, pending the manufacture by the iron 
foundries of a sufficient number of backs less offensive to the 
instinct of equality. Yery few of the old plaques were removed, 
however. and to this day the old chdteaux of France contain many 
with their backs outward. 

FIREBRAT, a wingless insect (Thennobia domestiea) of the 
order Thysanura, so called because of its occurrence about fire- 
places and bakehouses. I t  feeds on starchy material. 

FIREBRICK. Another descriptive term for this product is 
refractory brick, which includes a variety of shapes made from 
nonmetallic minerals and intended for service at  high temperatures. 
The largest consumers of firebrick are the metal and glass indus- 
tries. 

Ran- materials for firebrick include fire clays, of which the es- 
sential mineral components are hydrated aluminum silicates having 
the general forn~ula Al2O3.zSiO2.nH2O; minerals of high aluminum 
oxide content, such a; bauxite. diaspore and kyanite; sources of 
silica, including sand and quartzite (commonly known as ganis- 
ter) ; the magnesia minerals. magnesite, dolomite, forsterite and 
olivine; chromite, a solid solution of chromic oxide with the oxides 
of aluminum, iron and magnesium; carbon in the form of graphite 
or coke; and vermiculite mica. Minor raw materials are zirconia, 
zircon, thoria, beryllia, titania and ceria and other rare earths. 

Manufacture.- Refractory shapes are formed by the follow- 
ing processes used in building brick manufacture: dry press, stiff 
mud and soft mud (see BRICK), as well as casting and hot pressing. 
The soft mud process of forming firebrick is a hand operation in 
which a slug of plastic clay is thrown into a steel-lined wooden 
mould. The casting process employs a suspension of finely ground 
raw material in water, which is poured into absorbent plaster 
moulds to form the desired shapes. Hot pressing consists in sub- 
jecting the dry mix to moderate or high pressures in a heated die, 
causing bonding and densification to occur more readily than would 
be the case without pressure application. This method has been 
utilized in the preparation of specialized refractories for very high 
temperature service. 

Drying of firebrick shaped by conventional methods is com- 
monly performed in continuous tunnel driers in which temperature 
and humidity are carefully controlled. In  the burning of firebrick 
oil- or gas-fired tunnel kilns or periodic kilns are ordinarily used. 
Some ram materials, including magnesite and dolomite, require 
an additional firing in rotary kilns to bring about sintering and 
densification before the crushed and sized material can be fabri- 
cated into refractory shapes and refired. Grog for firebrick is 
also made by burning fire clay or aluminum oxide minerals in a 
rotary kiln. Electric furnace fusion of raw materials, followed 

by casting of the melt in special moulds, is important. Fused 
alumina, mullite and zirconia brick have no porosity and great re- 
sistance to attack by molten glasses. Silicon carbide, a widely 
used refractory, is formed by reaction of petroleum coke with 
sand in electric or resistance furnaces. The resulting crystalline 
product is crushed and graded. After incorporation of a bonding 
material it is formed into the desired shapes which are then fired 
in a tunnel kiln. 

Properties.-Desirable properties of firebrick are: ( I )  refrac- 
toriness; ( 2 )  resistance to attack by such corrosive materials as 
glasses, metals, slags and salts; (3) high strength at  ordinary 
temperatures and resistance to deformation under loading at  high 
temperatures; (4)  resistance to spalling (surface fracture of the 
brick resulting from stresses which are usually induced by uneven 
heating or cooling); (5) ability to withstand abrasion; and (6) 
thermal conductivity suitable for the conditions of use. 

Firebrick may conveniently be grouped into three categories: 
( I )  acid, (2) neutral and (3) basic. The neutral classification is 
not widely used, however. since some refractories, such as those 
made from mixtures of chrome ore and magnesite, have both acid 
and basic characteristics. Silica brick is typical of acid firebrick 
and magnesite brick of the basic group. 

Refractoriness of firebrick is often evaluated in terms of pyro- 
metric cone equivalents. These provide an index number cor- 
responding to a given temperature at which the material under- 
goes marked softening and deformation. Low-duty fire-clay 
bricks have cone values ranging from 19 to 26 (1.520' to 1.59;" 
C.), and superduty fire-clay bricks have values of 33 to 34 ( 1 . 7 5 "  
to 1,760' C.). High-alumina firebricks have cone values that In- 
crease from 34 to 42 (1,760' to 1,990' C.) as the aluminum oxide 
content is raised from 50% to 99%. For very high temperature 
service, graphite and other carbon refractories, as well as silicon 
carbide, are available. These have the disadvantage of poor re- 
sistance to oxidation, although this condition can be improved by 
incorporation of additives designed to form a protective glaze a t  
operating temperatures. 

In  the majority of uses, firebrick must be able to resist cor- 
rosive chemical reactions, particularly those which result from 
contact with molten slag. I t  is a general rule that the refractory 
should be of chemical nature similar to the material with which 
it will come in contact; e.g., a basic refractory should be used 
when it will come into contact with a basic slag, for example in 
basic open-hearth steelmaking. Silica brick might seem ideal 
for lining a glass tank in which a high-silica glass is to be melted. 
but this is not the case; such bricks are porous and would permit 
the melt to penetrate within the grains and destroy the bond, re- 
sulting in early failure. Therefore it is customary to use a very 
dense firebrick made from fire clay and ganister, or a fused cast 
refractory with zero porosity. 

The ability of firebrick to withstand loading a t  high temperatures 
is closely related to the melting behaviour of the refractory, since 
the greater the amount of liquid formed within the material, the 
greater the deformation under load. Knowledge of the load- 
bearing capacity of firebricks is important in furnace design. par- 
ticularly where the refractory is rather uniformly heated to a high 
temperature, as in well-insulated furnace roofs and interior parts 
of the furnace structure. 

The loss of fragments of material from a fire-clay brick or from 
the face of a panel of fire-clay brick masonry under service con- 
ditions is known as spalling. This type of failure usually results 
from thermal stresses which occur when the material is subjected 
to rapid temperature changes. Firebricks having uniform and 
low coefficients of thermal expansion are least susceptible to spall- 
ing. At temperatures above 650" C., silica brick is very resistant 
to spalling, but below that temperature a marked volume change 
occurs, resulting from crystalline inversion of the cristobalite 
modification of silica; spalling is likely to result unless heating 
and cooling in this temperature range are very slow. The fact 
that open-hearth furnaces in steel mills have silica brick roofs is 
one of the reasons why interruption in operations involves con- 
siderable lost time and much expense. 

Uses.-The greatest use of firebrick is in the production of 



FIRE CONTROL-FIREDOG 
iron and steel. Vast quantities of refractories are used in blast 
furnaces, open hearths, Bessemers, electric furnaces and ladles. 

Fire-clay brick has been most commonly employed in the lining 
of blast furnaces. but carbon refractories are also widely used 
for bosh and hearth linings. I t  is in the open hearth. ho~7-ever, that 
the greatest variety of lining materials is employed, including mag- 
nesite, chrome, silica, fire-clay and insulating brick. The front 
and back walls of the furnace as ~vell as the roof are made of 
silica brick, and it is usual practice to introduce a layer of chrome 
brick bet~veen the silica and magnesite brick. Chrome firebrick 
is compatible with both silica and magnesite. ~vhereas the two 
latter types of firebrick, if in immediate contact, would fail through 
chemical reaction a t  high temperatures. 

In the foundry industry, cupolas are used for melting gray 
iron. Since the charge consists of pig iron and scrap, together 
with limestone and steel, it is necessary to line the cupola viith 
dense firebrick that \\-ill withstand abrasion. Sudden tempera- 
ture changes require that the brick be resistant to spalling. and slag 
attack is also generally severe. Fire-clay brick best meets these 
conditions. The nonferrous metal industry is like~i~ise a large con- 
sumer of firebrick for the production of copper, zinc, lead, nickel 
and melting of aluminum. 

Firebrick is vital to the production of glass. Glass furnaces or 
tanks, as they are called, are elaborate refractory structures in 
which high rates of melting can be maintained. Glass may be 
considered as a special and extremely corrosive type of slag. Sev- 
eral materials used in its manufacture, such as soda ash, sodium 
sulphate, lime and borax. react vigorously with many refractories 
at high temperatures. For this reason highly siliceous, dense, fire- 
clay bricks, knoxn as  flux blocks, are much used in the portion 
of the tank that is in contact with molten glass. hlullite fire- 
bricks. prepared from the mineral kyanite, have excellent dura- 
bility, as do also fused alumina bricks, since these allow no pene- 
tration of the glass and are comparatively inert chemically. 

Firebrick linings must be employed in lime and cement kilns. 
Dense fire-clay blocks give good service. hfagnesite is an excel- 
lent material for lining rotary kilns used in portland cement manu- 
facture, since the refractory and the clinker are both highly basic 
and do not react with one another. 

Electric power generation is heavily dependent upon the utiliza- 
tion of firebrick. Large quantities are employed in the furnaces of 
steam-generating plants. although the water cooling of furnace 
walls eliminated part of the need for high-temperature linings. 

I n d u s t r i a l  Trends.-The history of the firebrick industry 
shows a continuous change from manufacture of a few types of all- 
purpose materials to a high degree of specialization. Initially, 
iron and glass manufacture provided the impetus for firebrick de- 
velopment. S e a r  the close of the 19th century the great variety 
of lining materials used in the steel industry, including silica, 
magnesite and chrome firebrick. was introduced. 

For most processes where firebricks are employed as a lining 
material, the production rate and efficiency are augmented by 
increases in operating temperatures. Thus, there has been a con- 
tinued incentive for the firebrick manufacturer to improve the 
refractoriness and general quality of his products as well as to 
diversify them for many new applications. 

Special types of refractories are required in the construction 
of power plants based on the utilization of nuclear energy; the 
materials must have outstanding chemical and physical stability 
a t  high temperatures. These specifications resulted in intensive 
study and use of various high-melting oxides, carbides, sulphides 
and nitrides that were not previously widely employed as re- 
fractories. 

BIBLIOGRAPHY.-F. H. Norton, Refractovies, 3rd ed. (1949) (chap, ii 
of this book contains a complete bibliography of the literature on 
refractories) ; J. S. McDotvell and W. F. Rochow, Moderlz Refractory 
Practice (19 jo)  ; Ref1 actovies Bibliography, 1928-1947, Inclusive, Amer- 
ican Iron and Steel Institute and the American Ceramic Society, Inc. 
(1950). (E. P. FT.; R. E. GE.) 

FIRE CONTROL: see GUKXERY. NAVAL. 
FIREDAMP, the most prevalent of the noxious and in- 

flammable gases found in mines. The chief constituent of this 
gas is methane (q.zl.), also known as marsh gas. Firedamp is 

commonly termed "gas" by the coal miner, and a mine in which 
its occurrence is common is known as a "gassy" or "fiery" mine. 
Firedamp is never found as pure methane in mines. Analyses in 
seams in the north of England made by Sir H. de la Beche and 
Lyon Plaqfair in 1846 showed the gas to contain: 

Per Cent 
Methane . . . . . . . . . 77 . j  to 98.2 
Xitrogen . . . . . . . , . 1.3 to 26.1 
Carbonic acid . . . . . . . . 0.3 to 2.1 

Oxygen . . . . . . . . . 0.0 to 3.0 
Hydrogen . . . . . . . . . 0.0 to 3.0 

Sometimes. besides methane. firedamp contains a small quantity 
of another highly inflammable gas. ethane ( q . ~ . ) .  Thus samples 
of mine atmospheres taken in a working place (a dip drift) a t  the 
Gliickhilf colliery at  \Yaldenburg in 1881 and analyzed by Poleck 
for the Prussian Firedamp commission, showed its composition to 
be as follows: 

I. Per Cent 2 .  Per Cent 
hfethane(CHa) . . . . . . 34.93 32.6j  
Ethane (C.Ho) . . . . . 2.89 3.99 
Carbonic acid (cop) . . . . 41.49 41.49 
Carbon monoxide ( C O ~  . , . . . . . 1.87 

20.00 - 
100.00 100.00 

The considerable quantity of carbon dioxide points to the sample 
being the result of decomposition. The carbon monoxide was 
discovered by the aid of the spectroscope. Methane is odourless, 
colourless and tasteless. I t  burns with a bluish flame forming 
carbonic acid and water. As it is lighter than air i t  rises upward 
to the roof and is found in the higher parts of the workings. 
When mixed with air to the extent of 6.153, the atmosphere be- 
comes just ignitable. so that 6.1% is spoken of as the laxer 
limit of inflammability; the most explosive mixture, however. 
is that which contains 9 . 4 7 5  of methane; that is, where there 
is present just sufficient methane to consume all the oxygen in 
the air. Eight to 14% may be regarded as the high explosive 
range. At 2 2 %  the mixture ceases to be explosive. Though fire- 
damp is found chiefly in coal mines, \\-here i t  exudes from the 
pores and cavities in the coal, its occurrence is not restricted 
thereto. I n  1886 two explosions of firedamp occurred in the 
Mill Close Head mine 'at Darley Dale in Derbyshire. by which 
five persons lost their lives; its occurrence in metalliferous mines 
has also been reported. I t  probably occurs in all coal mines. 
though some are commonly described as exempt (e.g., the coal 
mines of the Forest of Dean), but is probably generated in such 
small quantity as not to be detectable on the flame of a lamp or 
candle. 

The usual way of determining the presence of firedamp in the 
mine atmosphere is by the pale violet-blue cap above the flame of 
the safety lamp. I t  is detectable by this means when present to 
as low as +% (see SAFETY LAMP). 

I n  some seams firedamp exists in a state of considerable 
pressure, as determined by Lindsay R o o d  in experiments con- 
ducted by him in 1880 for the royal commission on accidents in 
mines. For this purpose holes were driven into the solid coal, 
plugged and fitted with a pressure gauge. when pressures as high 
as 461 lb, per square inch were obtained after some days. The 
greatest volume of gas glven off was equivalent to 5.92; cu.ft. per 
hour. These, however. are abnormal figures. Sudden outbursts 
of firedamp. the de'gagenzents instantanis of the Belgian miner, 
are an infrequent occurrence in British coal mines. usually taking 
place in the neighbourhood of a fault. Blowers of gas, the squf- 
Pards of the French miner, are more common, a blower being a 
stream of gas frequently accompanied by water, continuing a t  a 
constant pressure sometimes for years. (See also COAL AXD COAL 

MIXING.) (R. R.) 
FIREDOG, or andiron, one of a pair of supports for wood that 

is burned in an open fireplace. I t  has an upright standard to 
which is attached a horizontal bar which raises the logs above the 
hearth level. The spreading base gives the support an  appearance 
similar to that of a dog, hence firedog. Various materials are 
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used, such as cast iron, wrought iron, steel, brass and cast brass. 
Wrought-iron firedogs, with little or no ornament, were used 
in the simple homes, whereas the more expensive materials, with 
every conceivable adornment, belonged to the klite. The 17th 
century was noted for its rich and elaborate andirons, some of 

FRENCH A N D  A M E R I C A N  F I R E D O G S  O F  T H E  I ~ T H  CENTURY 
( A )  French firedogs, (B & C) American firedogs 

which stood 4 ft. high and were tipped with such decorations as 
bronze disks, shields of arms and statuettes. 
FIRE ENGINES. The modern fire engine or pumper is a 

motor-driven vehicle used when fighting fires. I t  is specially built 
to ( I )  carry a crew of firemen and equipment that will be required 
for fire extinguishment and (2) to provide the required volume 
of water a t  proper pressure for the hose lines. 

The equipment usually carried is fire hose, nozzles, water (100 
gal. or more), ladders, pike poles, electric lanterns, axes, forcible 
entry tools, gas masks and portable fire extinguishers. 

The power to propel the fire engine and operate the pump is 
provided by an internal combustion motor of heavy duty design. 
Fast acceleration and good hill climbing ability are essential fea- 
tures. The motor must have adequate power to enable the pump 
to deliver a rated volume of water a t  specified pressures for good 
fire streams. 

Fire engines are built in several sizes to meet the operating 
requirements of standardized pump performance ratings. 

Other types of vehicles also used by the fire service include 
( I )  the ladder truck which carries a large assortment of ground 
ladders of varying lengths; (2) the combined fire engine and lad- 
der truck, making a "quadruple" which performs the functions 
of both vehicles; (3) the aerial ladder truck which carries a power- 
operated aerial ladder to reach heights or locations not possible 
with ground ladders, and which is used for rescue operations, ac- 
cess to upper floors of buildings, and as a water tower; (4) the 
"quintuplet," a combination in one vehicle of the fire engine, lad- 
der truck and aerial ladder truck. 

History.-The earliest method of fighting fires consisted of 
throwing water on the fire from buckets or other vessels. I t  is 
not known what fire-fighting facilities were available a t  the time 
of the burning of Rome in A.D. 64. The first use of a device for 
applying water to a fire in the form of a stream dates back as far 
as the 2nd century B.C. The science of fire extinction was still 
in a very elementary stage in 1666, when the great fire of London 
occurred. The only fire engines used at  this fire were those of the 
hand-operated type. The early squirting devices were usually in 
the form of a mammoth syringe. This later developed into a 
receptacle for holding water which was filled and replenished dur- 
ing the fire by a bucket brigade, the water being withdrawn and 
ejected by means of an early form of pump. 

The pumps on the early fire engines were hand-operated and the 
range and force of the stream were poor. In  many instances the 
engine was destroyed by the fire because of the fact that the short 
range of the stream made it necessary to take the apparatus close 
to  the flames. This led to the development of better pumps which 

could squirt a much longer distance. Subsequently, the develop 
ment of a flexible pipe or hose made it possible to  locate the en- 
gine well away from the fire and to convey the water under pres- 
sure from the engine to the fire. A still later development was 
the employment of suction hose to enable the pump to feed from 
sources other than its own suction. 

Steam Fi re  Engines.-The first mechanically operated fire en- 
gines appear to have been developed early in the 19th century when 
steam was first used for operating a fire pump-the vehicle on 
which the pump and steam boiler were mounted being drawn 
to the fire either by the firemen or by horses. About 1860 steam 
fire engines were being made in England and the United States. 
Public interest in steam fire engines was greatly stimulated by 
competitions held in England at  the Crystal palace in 1863, in 
which engines from the United States took part. 

Steam fire engines were used almost exclusively at  the Chicago, 
Ill., conflagration in 1871. Toward the end of the 19th century 
horse-drawn steam fire engines had been brought to a state of high 
perfection both in Europe and in the United States, when engineers 
began the development of the self-propelling vehicle. 

The earliest self-propelled machines were those of steam fire 
engines. 

Motor F i r e  Engines.-The first self-propelled fire engines 
employing an internal combustion motor (other than as a tractor) 
were built about 1903. By 1910 a considerable number of motor 
fire engines were in successful service in various parts of the world, 
and by 1920 practically every large city had discarded horse-drawn 
and steam fire engines in favour of self-propelled engines. 

Three types of fire pumps-piston, rotary gear and centrifugal 
-were used in fire engines for about 30 years after fire engines 
were motorized. During this period, the efficiency and perform- 
ance of the centrifugal pump improved so greatly that it super- 
seded other types in the medium and larger sizes of pumps. The 
piston and rotary gear types came to be used only for small stream 
(2 in. and I in.) hose lines and nozzles. The centrifugal pump 
is not self-priming and requires an auxiliary device to exhaust the 
air from the pump and the suction lines when the pump is to 
operate at draft. When operating from a hydrant the use of a 
primer is not required. 

Chemical F i r e  Engines.-Chemical fire engines are large- 
capacity chemical fire extinguishers usually mounted on two wheels 
for portability; they are principally used in industrial organiza- 
tions and at airports. These units are built in four different types: 
soda acid, foam, carbon dioxide and dry powder. The soda acid 
and foam types were mounted on fire engines and used on small 
fires. The mounting of these units on fire engines was discon- 
tinued by 1930 and water tanks were substituted. The types used 
for industrial fire protection usually have a capacity of 40 gal. for 
either the soda-acid or the foam type. The carbon dioxide type 
carries one or more cylinders of carbon dioxide. Cylinders hold 
50 lb., 7 j  lb., or IOO Ib. of carbon dioxide in liquid form. The 
dry powder extinguishers have I jo lb. or 350 lb. capacity. The 
soda-acid engine consists of one or more cylindrical vessels charged 
with a solution of bicarbonate of soda dissolved in water. Enclosed 
in this cylindrical vessel is also a receptacle for holding a quantity 
of sulphuric acid. A hose line generally 3 in. or I in. in diameter 
is connected to the outlet of the cylindrical vessel, and when the 
chemical engine is required for use, the sulphuric acid is caused 
to be discharged from its receptacle into the bicarbonate of soda 
solution. This admixture of the acid with the soda solution within 
the cylindrical vessel forms carbonic acid gas under pressure, which 
forces the solution through the hose. In  the soda-acid machines 
various methods for causing the acid to be discharged into the 
soda solution are employed: ( I )  inverting the acid bottle by means 
of an operating handle; (2) revolving the cylindrical vessel on its 
trunnions, thus inverting the acid receptacle. 

The foam type of machine is somewhat similar to the soda-acid 
except that the acid ingredient is a solution of aluminum sulphate 
dissolved in water. To make the bubbles tougher and more stable 
a stabilizing ingredient is added to the bicarbonate of soda solu- 
tion. The discharge from a foam chemical engine is therefore 
a tough and tenacious foam made up of minute bubbles containing 
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EARLY U.S. F I R E  ENGINES 

T o p  l e f t :  Hand-operated model b u i l t  in  England and pu t  into service in New B o t t o m  l e f t :  The "Philadelphia" or "double deck" style of engine first in-  
York c i ty  in 1 7 3 1  troduced in 1840.  Photograph shows a replica made i n  1 8 8 5  from an 

T o p  r igh t :  An engine of the 1850s. One of the largest of its day, i t  or ig inal  engine 
w e i ~ h e d  about 4,500 Ib. when loaded and required 1 6  men to operate its B o t t o m  r igh t :  Steam fire engine first pu t  i ~ t o  service about 1905 .  About  
brakes 1 9 1 3  i t  was converted from horse t o  tractor-drawn and remained i n  active 

Centre:  Crane neck type of eng;re, b u i l t  about 1863,  which was capable of service in New York c i ty  un t i l  1 9 3 2  
t ' lrowing a stream of water 1 5 0  f t .  in to the air 
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carbonic acid gas. This foam has the property of adhering to any 
solid surface upon which it is thro~vn and will even adhere to a 
vertical wall or to a ceiling: it also floats on any flammable liquid. 
This foam completely excludes air from the surface which it covers 
and deprives the fire of the oxygen which would otherwise feed the 
flames, thus extinguishing the fire by sufiocation. Foam is also 
used in the fire service in the form of a dry po~vder which employs 
a foam generator to mix the povider with water being discharged 
by the fire pump. The foam powder is poured into the hopper on 
the generator as required for foam production. As the stream of 
water passes through the base of the generator, the dry foam is 
automatically drawn into the water stream resulting in chemical 
action producing foam for discharge from the nozzle. 

The  carbon dioxide extinguisher contains a quantity (by weight) 
of carbon dioxide in liquid form. The liquid changes to a gas 
a t  -39' F., and the pressure increase in the cylinder expells the 
gas when a seal is punctured a t  the outlet valve. 

The dry powder type extinguisher uses bicarbonate of soda with 
additives to prevent caking. A nitrogen gas cylinder is used to 
provide an inert gas to expel the powder when required. A relief 
valve controls the discharge pre: *sure. 

F i r e  Boats.-An important feature of the fire-fighting equip- 
ment in large river, lake and sea ports is t h e  fire boat. They 
are essentially large tugboats equipped with fire pumps of 3.000 
t o  12,000 gal. capacity. The  older boats were steam-propelled 
and the pumps steam-driven. The newer boats are propelled by 
internal combustion motors. such as ' t he  efficient diesel engine, 
which are not only employed to propel the boat but also utilized 
to drive the fire pumps when required. A typical later boat has a 
pumping capacity of 12,000 gal. of water per minute a t  about IOO 
lb. pressure, is 1233 ft. long, 26 ft .  beam and 73 ft. draught, de- 
signed to travel a t  a speed of about 14 knots. 

F i r e  Extinguishers.- Fire engines usually carry two or more 
of the following types of small fire extinguishers: soda acid ( 2 4  

gal.); foam ( 2 3  gal.); carbon dioxide (15 Ib.); dry chemical ( 2 5  

to 30 lb.) ; carbon tetrachloride ( I  qt. to I gal.) ; water type ( j  

gal.). The type and number of extinguishers ~vill vary according 
to the hazards that exist in the  area covered by a particular de- 
partment, each type being particularly suited for specific risks. 

(J. H. 0 s . ;  C. B. R. ;  HT. IV.) 
FIRE ESCAPES in England refer to  constructing ladders 

mounted on wheels which are intended to be used exclusively for  
the purpose of enabling people to escape from burning buildings. 
Abraham Wive11 invented the first portable fire escape ladder of 
this kind about 1837. Before IVivell's time, however, various 
smaller fire escapes were in use. There is in existence a very 
interesting drawing by C. Geissler, dated 1789, showing three types 
employed in Geneva a t  that date, consisting (I) of the cloth or  
canvas chute, ( 2 )  the rope and basket (or sling), and (3) sec- 
tional ladders fitted with sockets so that several could be joined 
together to make one long length. the top section having running 
wheels to travel easily up the walls of a building. Sectional lad- 
ders of somewhat similar build were the first fire escapes to be 
used in London, when John Braidwood, the famous first chief of 
the  London Fire Engine establishment, put them into service 
there in 1832. They were made in short lengths of about 6 ft. for 
carrying upon the fire engines of the period. 

Wivell's wheeled fire escape Tvas not officially adopted, though 
it  was put into service in London by the Royal Society for the 
Protection of Life from Fire. A few years later another type of 
wheeled escape known as the fly-ladder was evolved and this, 
being an improvement upon Wivell's machine, gradually super- 
seded it. The fly-ladder had a main ladder about 3 j ft. in length 
mounted upon a spring carriage. with large wheels. At about 10 
ft .  from the top of the main ladder a folding ladder of about 2 0  i t .  
was joined by hinges, and was raised when required for use by 
ropes attached to projecting levers. I t  was possible also to detach 
this folding ladder when required; and in the event of greater 
heights having to be  negotiated than the combined height of the 
main and fly-ladders, a separate short ladder \$as placed a t  the top 
of the folding ladder, and by this means a height of about 60 ft. 
could be reached. At  the underside of the ladder was affixed a 

canvas chute protected externally by copper wire netting; this was 
used to pass persons down when it v\-as possible to  get the top of 
the chute upon a suitable viindow sill. For greater heights the  
persons had to be carried down the ladders in the same way as  is 
done in the present day. . 

Telescopic Escapes, 1890.-The fly-ladder escape held the field 
in England until about 1890 when telescopic escapes were intro- 
duced embodying the sliding body principle, ~ ~ h i c h  enables the  
ladders to be carried in a horizontal position and elevated to the 
vertical on arrival a t  a fire. These ladders were arranged to slide 
in a framework attached to the axle, and were held in position b y  
means of hand-driven gear arranged on the backfly. They could 
be pitched a t  any angle to the building, thus enabling a wide fore- 
court to be bridged. which could not be done x i t h  the older types 
of fire escapes; but i t  was found that for service of this kind i t  
was necessary to strengthen the sides of the ladders: and in 1896 
J. C. Merryweather patented a system of bowstring girder trussing 
which also formed a convenient handrail on each of the ladders. 
Other makers, notably Shand Mason & Co., introduced other 
forms of trussing to achieve the same object. Soon after these 
sliding carriage escapes were introduced the motor system began 
to make headway in service: and it  became customary to  ar-  
range brackets a t  the rear of the  motor vehicles t o  carry fire 
escapes, which could then be dismounted upon the  arrival of the  
engine a t  a fire, and wheeled by hand to any convenient position 
for use. This is still the practice in most large British fire brigades. 
Before arriving a t  this stage of development. however, there had 
been an intermediate stage when sliding carriage fire escapes were 
carried upon horse vehicles, some being of the  dog-cart pattern, 
and others being four-wheeled horse-drawn vehicles generally 
known in the service as tenders. Many fire brigades noxv carry 
light trussed ladders ( 3 5  t o  40 f t .  dismounted ladders) in an over- 
head position on their motor vehicles; these are very seniceable 
where buildings of moderate height are concerned. 

Another form of escape which, although introduced many years 
ago, is still popular, is the pompier ladder; as its name indi- 
cates, i t  is of French origin. I t  is an exceptionally light ladder 
usually from 16 to 18 i t .  in length. and a t  the end an iron or steel 
hook is fixed for the purpose of reaching over and holding on to  
window sills. In  expert hands the pompier ladder is very useful, 
but i t  can only be safely worked by trained firemen. I t  is not  
always employed in the ordinary way as a fire escape. but is used 
for the purpose of enabling firemen to scale walls of burning build- 
ings, and persons to be saved are lowered to the ground by ropes 
which the firemen carry. 

R e c e n t  Methods.--In Great Britain and on the continent of 
Europe, the most modern type of fire escape is that known a s  
the turntable ladder. I t  is mounted upon an automobile chassis, 
and the ladders can be sle~ved around to any required position. 
A good example is a machine built a t  the end of 1927 for the  
Leicester fire brigade. The chassis has a six-cylinder engine of 
60 b.h.p., which not only provides the power for road travelling 
but also. through special gearing, elevates, extends and revolves 
the ladders, so that they can be moved into any desired position. 
The movements of the ladders are controlled by three levers. and  
a graduated quadrant shows automatically the angle of elevation, 
while an indicator gives the height of extension. Plumbing gear is 
provided to enable the ladders themselves to remain vertical even 
when the carriage is standing on uneven ground. At the top of the  
ladders is fitted a swivelling monitor nozzle, for use as a water 
tower; from which a jet can be sent in any direction. Upon the  
turntable platform is a powerful searchlight which will throw a 
beam up the ladders whatever their position may be, thus lighting 
up the man who is controlling the jet or effecting a rescue; and  
this man is in communication, by means of a loud speaker tele- 
phone, x i t h  his comrades on the ground. I n  the centre of the  
chassis is fixed a Hatfield fire pump. capable of delivering 250 
gal. per minute, and a t  the top of this pump is mounted a monitor 
s~vivelling nozzle from rvhich a jet can be thrown direct upon a 
fire. The  delivery of the pump is also arranged in such a way that  
the water can pass up through hose carried up the ladders for the  
purpose of attacking the fire from above, by means of the water 
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tower just mentioned. I t  will be seen that it is possible for this 
machine to be used as a water tower and fire engine simultane- 
ously, since the pumps can be working on the main monitor which 
is mounted upon the pump itself, while the ladders are being used 
for rescue purposes. 

Every possible precaution has been taken to secure safety in 
operation. Trussing is employed to increase the strength of the 
ladders, and an ingenious device insures that when either of the 
three controlling levers are released by the operator, no matter 
a t  what angle or extension the ladders may be, the power is cut 
off and the ladders remain absolutely secure. Again, if either 
of the levers is pulled down, or kept down too long, overelelation 
or overextension is automatically prevented by a device mhich 
forcibly returns the levers to the free position before the point of 
danger is reached. The outstanding feature of this machine is that, 
contrary to the practice in some of the earlier types, the one 
engine performs every operation. Motor turntable ladders are 
built in various lengths, but as they are expensive machines it is 
the general practice to construct them to command very consider- 
able heights. The longest ladder of this type built up to the year 
1953 was made by the Magirus company of Germany. I t  is 170 
ft .  in length. Ladders of qj-m. length (150 ft.) are also con- 
structed by this company. The common heights made by all 
manufacturers are from 75 to IOO ft. (J. H. 0 s ;  X.) 

U n i t e d  States.-The term fire escape in the United States is 
usually restricted to those means of escape added to an existing 
building and designed only for emergency use. The most common 
type is the open iron stairs with railed balconies extending from 
roof to street and usually required by a local regulation in order to 
bring a building up to an improved standard of egress established 
after the building was first designed. or where a definite standard 
is required because of a change in the type or number of occupants. 

This type of escape has serious limitations. In  areas subject to 
winter exposure they must be kept clean of ice and snow. Unless 
installed against a blank wall, smoke and fire from loner story win- 
dows may render them impassable. Many people are affected 
by height and are likely to be timid and descend at  a much sloner 
rate than on inside staircases. Because these fire escapes are for 
emergency use only their proper upkeep may be neglected. 

Many escapes of this type must extend over public walkways and 
the lower section is a counterweighted flight, usually with some 
type of locking device so prowlers cannot pull it down from the 
street. In  other cases the escape may have a fixed ladder or a 
balcony where ladders are added after arrival of the fire depart- 
ment. In spite of these limitations, h o ~ ~ e v e r ,  many lives have 
been saved by this type of installation. the LaSalle hotel fire in 
Chicago, Ill., on June j 1946. being one of the outstanding ex- 
amples. 

Another type of escape for existing build~ngs is the simple iron- 
railed balcony which leads around a fire aal l  or fire exit partition. 
I n  this type a person must leave one section of a building, usually 
through a nindow, onto the balcony pass the fire wall and enter 
another building or another section of the same building and then 
use the regular means of egress. 

A third type of fire escape is the slide escape-a chute which 
may be installed in a vertical spiral or straight and may be either 
open or enclosed. The straight chute may be parallel to the build- 
ing or a t  right angles. Access to the chute is through openings at 
floor level, from which persons slide to ground level. They are 
usually approved for new industrial buildings having high hazard 
occupancy such as manufacture of explosives, grain elevators. etc. 
On existing buildings they are limited to schools, orphan asylums 
and hospitals. One distinct advantage of their use in hospitals 
is that patients may escape on a hospital pad or mattress. 

The best escapes. however, are those which are planned in the 
design of the building-enclosed staircases, fireproof towers or 
other approved means of egress. 

B ~ n ~ ~ o c ~ ~ p ~ ~ . - N a t i o n a l  Fire Protective Association, Building Exits 
Code, 12th ed. (Boston, 1952)  ; National Safety Council. Exits, Fire 
Alarms and Fire Drills, Safe Practice Pamphlet, no. 19; Best's Safety 
and Maintenance Directory (annual). (D. T. S.) 

FIREFLY, a term popularly applied to luminous, ninged 

beetles of the family Lampyridae. The family contains about 
2.000 described species and is world-wide in distribution. In the 
temperate zone, the beetles are a familiar sight on warm summer 
nights. when they may be seen flashing their lights in woodlands, 
over meadows, lau-ns, marshes and along lakes and streams. The 
flashing. which is believed to facilitate the meeting of the sexes, 
is sometimes synchronized, with thousands of individuals light- 
ing up rhythmically and in unison. The commoner North Amer- 
ican species belong to the genera PIzotitzus and Photz~r is ;  Luciola 
is a well-known European genus. In  many lampyrid species, the 
female may be wingless, larviform and luminous, while the males 
are beetlelike. capable of flying and either feebly luminous or 
nonluminous; the females of these species are known as glow- 
worms (9.v.). Click beetles (family Elateridae) of the genus 
Pyrophorus emit a brilliant greenish light from a pale spot situated 
on each side at the base of the pronotum; they are sometimes re- 
ferred to as fireflies but are more properly called fire beetles. 
They range from southern United States to Argentina and Chile. 
Other luminous click beetles (genus Photophorus)  occur in S e w  
Caledonia, New Hebrides and Fiji. (See BEETLE.) 

(R. L. WL.) 
FIRE INSURANCE as now transacted all over the world 

was evolved in England in the 17th century. Until then any one 
suffering loss of house or goods by fire was dependent upon charity 
or the assistance of members of his guild to recoup his loss. The 
charitable principle was put into effect largely through church 
briefs or king's letters nhich entitled the sufferer to beg. Many 
proposals for a more systematic provision against fire losses 
failed to obtain support until after the great fire of London (1666). 
The principles already established in marine insurance were then 
applied to the insurance of houses. The basic principles were 
that the house owner should make a fixed annual contribution as 
premium to the insurers or underwriters who entered into a 
contract with him to make good fire loss or damage. In 1680 a 
fire office was formed to insure houses in London at a premium 
calculated at 2+% of the yearly rent for brick houses and 5% for 
frame houses. Forty years later lire insurance had become es- 
tablished not only for houses but for goods, merchandise, fur- 
niture and wares of every description, and over the next IOO years 
numerous fire offices were formed all over the country. 

In its development. fire insurance in Great Britain was par- 
ticularly free from restrictive legislation. Apart from an iniqui- 
tous stamp duty. which often cost the insured more than the 
premium, there was little interference by the legislature. and not 
until 1909 were fire-insurance companies made subject to special 
legislation designed essentially to ensure their solvency. 

.4 sound reputation for the fulfilment of contracts was early 
established by the British companies, and this was due in no small 
measure to their co-operation in establishing adequate rates of 
premium, particularly in respect of hazardous risks. Some agree- 
ments of this kind existed as early as 1826 and led eventually 
to the formation of the Fire Offices' committee in 1868 the mem- 
bers of ~ h i c h ,  known as tariff companies, regulate their business 
in the light of their pooled experience. By penallzing features 
of fire hazard and allowing discounts when the property is suit- 
ably protected, the companies have done much tom-ard the preven- 
!ion of fire. 

The fire-insurance companies also initiated fire brigades; the 
company-maintained brigades which operated in London at  the 
beg~nning of the 19th century eventually formed the nucleus of 
the metropolitan fire brigade. When it was recognized that the 
protection of property and lives against fire was a public duty to 
be discharged by the government or local authorities. the fire- 
insurance companies became free to concentrate on the technical 
aspects of risk improvement. They also established and still 
maintain at their own expense salvage corps in London, Liverpool, 
Glasgovr and Belfast, the funct~on of which is to minimize loss 
nhen a fire occurs. >lore recently the Fire Protection associa- 
tion, instituted by the Fire Offices' committee. was formed to give 
specialized advice on all fire-prevention problems. 

Fire insurance is now transacted in the United Kingdom by 
nearly 140 companies as well as by underwriters at Lloyd's. 



FIRE INSURAhTCE 
World-wide operations produce more than Ezoo,ooo,ooo in fire 
premiums each year. There was a tenfold increase in the first 
half of the 20th century. 

'I'he essential principles of fire insurance e\~olved in Great 
Britain have been widely followed in other countries. The govern- 
ments of many countries have, however. intervened in the conduct 
of fire insurance by stringent legislation and have thus greatly 
restricted freedom of development and underwriting. State 
monopolies or privileged state companies, state reinsurance banks, 
state controllers and superintendents of insurance, with interven- 
tion in investments, reserves, policy conditions, rates and loss 
settlements, are widely established. I n  some countries the law 
governing fire insurance forms part of the civil or commercial code. 

There are certain fundamental principles which govern all fire 
insurance contracts : 

Good  Faith.--Sound underwriting requires that insurers charge 
a premium commensurate to the risk involved, and for this pur- 
pose they require particulars which will enable them to assess the  
premium. Insurance contracts are contracts uberrifnae fidei; i.e., 
of the utmost good faith. I t  is not sufficient that a proposer for 
fire insurance answers truthfully such questions as may be asked 
of him by the insurer; the higher duty of full disclosure of all 
material facts applies. Contracts of insurance are therefore dif- 
ferent from ordinary commercial contracts to mhich the doctrine 
of caceat  emfi tor (let the buyer bewarej applies. If the repre- 
sentations made by the proposer are not true, or if he fails t o  
disclose everything that ought to be made known to the under- 
~vr i ter  as material for a proper assessment of the risk. then the 
contract is rendered either voidable or void. In  general, it is 
sufficient if the information given by the proposer is substantially 
correct, but any fact that appears on the policy as a warranty 
must be literally correct. 

Indemnity.--X policy of fire insurance is a contract of indem- 
nity against loss and not a contract to produce gain. The insurer 
undertakes to make good to an  insured person, either by money 
payment or reinstatement, the loss he has suffered within the 
limits and terms and conditions of the policy. The insurers are 
liable only for the material loss; they cannot be called upon to pay 
for sentimental value. T h e  peril causing the loss must have been 
accidental (i.e., not caused intentionally by the insured). 

A corollary of the principle of indemnity is the doctrine of 
subrogation. I t  sometimes happens that the insured is in a posi- 
tion to recover the amount of his loss, or part of i t ,  from a 
third party as well as from his insurers. The insured may proceed 
against either or both,  but the principle of indemnity means that 
if he claims from his insurers he auton~atically transfers to them 
his rights to recover from the third party. 

I n s u r a b l e  Interest.- A policy of fire insurance covers the 
insured person's interest in the subject matter. An insured person 
must stand in such a relationship to the property insured as to 
sufier from its damage or destruction. This interest must exist 
a t  the inception of the policy and a t  the time of the loss. 

There are many kinds of insurable interest: ( I )  Absolute omner- 
ship. This is probably the commonest form of interest. The 
insured need not be the sole owner; he may be a joint owner or  
partner in a firm. ( 2 )  Limited ownership (e.g., tenants for life). 
(3 j hlortgagors and mortgagees. The insurance is usually effected 
in the joint names, but each party has a separate insurable interest 
and may insure separately. (4)  Lessors and lessees. These 
possess a joint interest, but  each party may insure separately. 
( j )  Trustees. These are legal owners of property and may insure 
in their oxvn names. (6)  Bailees. These are persons holding goods 
of another on trust ,  such as carriers! innkeepers, pawnbrokers, 
viarehousemen and wharfingers. Some classes of bailees have 
their liability limited by statute. 

I t  is not essential that the insured disclose the nature of his 
interest or for this to be stated in the policy. An exception is 
made in respect of goods held in trust or on commission, which 
are not covered unless specially mentioned. 

W h o  G r a n t s  Insurance.- Fire insurance in Great Britain is 
conducted in rhe main by joint-stock limited-liability companies, 
mutual associations, and underwriters a t  Lloyd's. In  the case of 

the companies the insured parties' contributions are  restricted to  
the  premiums they pay;  they cannot be called upon t o  make good 
a deficiency in the fund. Operations of mutual associations are  
usually confined to a particular trade or  business, but  the  mutual 
system is not regarded as entirely satisfactory, since a propor- 
tionate contingent liability rests on each insured to  make good 
any general excess of losses over the general premium contribu- 
tions. An insurance "written" a t  Lloyd's is divided among mem- 
bers of a syndicate, and the proportionate responsibility of each 
member is detailed in the policy. A proposer for fire insurance 
has no direct approach to underwriters a t  Lloyd's. All business 
is conducted through the medium of a Lloyd's insurance broker. 

T h e  Policy.-The standard form of policy now in use by  most 
companies in the United Kingdom provides that  if the property 
insured is destroyed or  damaged by certain means the  insurers will 
pay to the insured the  value of the property a t  the t ime of the  
happening of its destruction or the amount of the damage. T h e  
causes covered are :  

I. Fire (whether resulting from explosion or  otherwise) not  
occasioned by or happening through: (a) its own spontaneous 
fermentation or heating or  i ts  undergoing any process involving 
the application of heat ;  ( b )  earthquake, subterranean fire, riot, 
civil commotion, foreign enemy, military or  usurped power, rebel- 
lion or  insurrection. 

2 .  Lightning. 
3. Explosion of boilers used for domestic purposes only. 
4. Explosion of gas used for domestic purposes o r  used for  

lighting or heating the  building, the building not being par t  of 
any gas works. 

There are certain conditions which are implied in every policy 
of fire insurance, irrespective of specific inclusion in the con- 
tract. They are based on common law and. in general, have refer- 
ence to the principles of good faith and insurable interest. Con- 
ditions expressed in the standard form of policy are :  
.llisdescription. Any material misdescription of the property insured or 

concealment of material fact invalidates the policy. 
Alteration and Renzoval. Increase of risk, transfer of interest or removal 

of the propert) must be notified to the insurer and his consent to 
the alteration endorsed on the policy The clause as to removal 
mar  be modified by an extension clause in the household-goods 
policies. 

- 

Excepted Goods and Perils. Certain classes of property, such as money, 
stamps, securities and documents, plans and patterns are not covered 
by a general description but must be specially mentioned. Explosives. 
and goods in trust must also be specified and damage by explosion 
(except as stated in the policy) is not covered. (This must not be 
confused with fire damage caused by explosion, which is covered.) 

Claints Procedure. Notice of loss must be given immediately and a de- 
tailed claim submitted within 30 days. The insured must, if required, 
furnish reasonable proof of loss. 

Fraudulent Clainzs. If the claim is in any respect fraudulent, all benefit 
under the policy is forfeited. 

Reinstatewi,ent. Should the company elect to reinstate, the insured must 
give them reasonable assistance in the form of plans, specifications, 
etc. Reinstatement need not be exact but only reasonably sufficient 
and is limited to the sum insured. 

Right o f  Entry.  The company may enter and take possession of prem- 
ises which have been the scene of a fire likely to give rise to a claim 
and may take possession of and deal with insured goods in a reason- 
able manner. 

Co7ztributio?~. If there is any other insurance effected for the same in- 
terest on the property destroyed or damaged, liability under the 
policy is limited to its rateable proportion of such destruction or 
damage. The condition is based on the fundamental principle of 
indemnity. The methods of achieving contribution vary according 
to circumstances. 

Subrogation. This condition sets out the rights of the company under . . 
thisbeading (see Indenznity above). 

Perinanence oj Warranties. This emphasizes that warranties to which 
the policy may be subject apply throughout the mhole currency of 
the policy. Without this requirement, it would be necessary to ob- 
tain from the insured at  each renewal an agreement that the war- 
ranties applied. 

Arbitration. All differences arising out of the policy must he submitted 
to arbitration and an award made before action in the courts is taken. 

Purchaser's Interest Clause. I t  is provided that property which is the 
subject of a contract to purch'ase shall be covered jointly for the 
benefit of the vendor and purchaser up to the date of the completion 
of the purchase, provided that the property covered is a building. 
The clause gives a concession in regard to condition z (alteration and 
removal). 



FIRE INSURANCE 
Individual policies are  subject to  special conditions designed 

f o r  each particular case and  mostly for the  convenience and ad- 
vantage of the  insured. I n  addition to  the  normal fire cover, the 
excluded p r i l s  of earthquake, subterranean fire, riot, civil com- 
motion can usually be insured on payment of a n  additional pre- 
mium. Insurance against a foreign enemy, military o r  usurped 
power, rebellion or insurrection is not obtainable. A comprehen- 
sive form of policy granted to  house owners or householders con- 
veniently embodies i n  one form insurance against fire and  many 
additional risks. 

Reinsurance.- By a system of reinsurance the  company ac- 
cepting the  fire risk, known as  the original o r  ceding company, 
gives off so much of the sum assured as  is in excess of the  amount 
it desires t o  retain. The  amount given off is distributed among 
other  companies, known as the  reinsuring companies. Reinsur- 
ance cover is effected ( I )  b y  treaty arrangements, o r  ( 2 )  facul- 
tatively, in which case, unlike the treaty method, each request 
for  reinsurance is accompanied b y  sufficient information to  enable 
t h e  reinsuring company t o  judge its acceptability. T h e  system 
enables insurers t o  limit their liability on any one risk t o  a figure 
proportionate to  the  funds available and is based on one of the 
underlying principles of insurance ( i  e., the distribution of loss). 

C o n s e q u e n t i a l  Loss.-Common law has laid down that or- 
dinary fire insurance protects the  insured only in respect to ma- 
terial loss o r  damage. Loss consequent upon fire is not  included, 
bu t  can be made the subject of consequential loss insurance, also 
known as profits insurance. T h e  protection thus afforded is now 
a s  essential as  tha t  against material loss to  most business concerns. 
There  are  three items to  be  considered: net  profit; standing 
charges;  increased cost of working. Insurance of any one or any 
combination of these three can be  effected. 

Net  profit is defined as  the  residual profit from which dividends 
and  allocations to  reserve are  normally provided; i.e., t he  amount 
remaining af ter  all charges have been met.  

Standing charges are those charges which have t o  be  met after 
a fire, and of necessity vary with individual circumstances. Any 
desired range may be  specified when the insurance is effected. but 
they are usually made up from rent, rates and taxes; interest 
o n  loans and debentures; directors' fees; salaries and  wages; ad- 
vertising contracts;  auditors' fees; and insurance premiums. 

Increased cost of working is intended t o  cover abnormal expense 
incurred in keeping the  business going after a fire. 

An important factor is the  period of indemnity;  i.e., the period 
in respect of which compensation is payable af ter  a fire. .A maxi- 
m u m  period is chosen by the  proposer (not the  insurer), and 
should represent his estimate of the  time needed t o  restore the 
business to  full production af ter  a fire. T h e  period may vary 
f rom three months to  three years, the  most commonly selected 
period being from one to two years. After a fire, the  indemnity 
period is the  t ime during which there is actual interruption of 
normal trading or production. 

T h e  usual basis for  the  sum insured is the net  profit and stand- 
ing charges for the last financial year, o r  for the ensuing year, 
should the previous year's trading not afford a reliable guide. 
T h e  premium calculation is related t o  the  rates charged for in- 
suring the  ordinary fire risk and the period of indemnity. 

T h e  method employed for adjustment of losses varies accord- 
ing t o  the nature of the  trade or industry. T h e  usual method 
compares trading af ter  t he  fire with tha t  of the  corresponding 
period in the previous 12 months and is known as the  turnover 
standard.  T h e  settlement of loss of profits claims is largely a 
ma t t e r  for  accountants, and insurers instruct assessors with 
specialized knowledge whenever an important claim arises. 

BIBLIOGRAPIIY.-A4. W. B. Welford and W. W. Otter-Barry, The L a w  
Relating to  Fire Insurance, 4th ed. (London, 1948) ; T .  R. Smith, 
Fire Insurance Theory  and Practice, 2nd ed. (London, 1950) ; G Hurren, 
Fire Underwri t ing i n  Theory  and Practice (London, 1953)) E. H. 
Minnion, Average Clauses and Fire-Loss Apportionnzents,  2nd ed (Lon- 
don, 1947) ; -4 G. Macken, Insurance of Profits,  5th ed. rev. by H L. 
Cluer (London, 1951). (P. SS.) 

F I R E  INSURANCE I N  T H E  UNITED STATES 

The insurance of property against loss by fire was one of the first 
forms of insurance to be provided in the United States by purely 

domestic companies. The first incorporated company, in fact, was 
formed during the colonial period, the Philadelphia Contributorship, 
a mutual company patterned aiter the Amicable Contributorship of 
London and organized by Benjamin Franklin in 1752. The first stock 
company, the Insurance Company of North America, was organized in 
1792 to do a marine-insurance business but was extended to include 
fire insurance during its first year of operation I t  was early recognized 
that the business of insurance so affected t.he public interest that special 
forms of regulation were required. Because of its prior origin, fire 
insurance was subject to regulation much earlier than other forms, and 
in no case, with the possible exception of life insurance, has regulation, 
historically, been quite so detailed. While control is vested in the states, 
there is considerable uniformity in regulatory laws and practices. The 
chikf supervisory official in each state is termed the superintendent or 
commissioner of insurance. He is charged with administration of the 
financial requirements imposed upon new companies desiring to enter 
the businpss, or existing companies seeking admission to the state. He 
also receives and reviews the annual statements required by law ; makes 
periodic examinations, determines if reserve, investment and other re- 
quirements are being met; and appoints conservators or liquidators 
when conditions require. 

The making and promulgation of fire-insurance rates is an activity 
carried on in the US .  by state rating and inspection bureaus supported 
by the companies doing business in the state. In behalf of their mem- 
ber companies, these bureaus file with the insurance commissioner of 
the state class rates by areas for dwellings and a few other types of 
structures In addition, schedules for the determination of rates on 
commercial and industrial properties are filed. By applicatiorl of the 
schedule, specific rates for such properties are developed by the inspec- 
tion bureau. Factors taken into account in schedule rating include, 
in addition to a rating on the community in which the property is 
located, construction, occupancy and exposure to possible fire from 
adjoining properties. State bureaus usually operate in co-operation 
with regional bureaus which compile statistics and perform other func- 
tions related to the measurement of the fire hazard, as well as with the 
National Board of Fire Underwriters. The latter, in addition to tech- 
nical and statistical functions, is concerned with the establishment of 
standards for and the rating of towns and cities to reflect the relative 
community fire hazard. 

Fire insurance policies as issued in the United States consist of two 
parts, the agreement or contract and the stipulations or conditions. The 
agreement or contract is sufficiently complete so that it could stand alone 
as a contract of insurance. I t  includes space for description of the 
property and for the attachment of various endorsements which may 
be used to modify or supplement the terms of the contract. The 
stipulations set out certain requirements imposed on the insured both 
before and after a loss has occurred, circumstances which void or 
suspend the contract, property and perils not covered, permission for 
certain types of modifications, etc., and are added to make the contract 
more definite and specific. 

The risk assumed is all direct loss by fire, lightning and removal 
from premises endangered by fire, of the property described in the 
contract, which property may be either real or personal. To be covered, 
loss by fire must be due to a "hostile" fire. The measure of damage is 
actual cash value, or replacement cost, new, less depreciation. No 
consequential losses, such as loss oi  use, are covered by the fire policy 
itself, but fire insurance companies insure such hazards separately 
under the title of business interruption insurance. Fraud or mis- 
representation void the policy, and coverage is suspended if the hazard 
is increa~ed by means within the knowledge or control of the insured. 
Intangibles such as money and securities are not covered, nor are 
bullion and manuscripts unless specifically described. A variety of 
financial interests in addition to ownership may be insured, such as 
those of a mortgagee, one legally liable, a lessee or a representative of 
the owner. Interest at the time of loss is sufficient, existence at  the 
inception of the contract not being required. 

In order to place a contract in effect, a form is usually added, con- 
taining a standard description of the type of property concerned, as 
well as a number of standard modifications. The form designed for 
dwellings and their contents, for example, permits application of 10% 
of the building insurance to apply to other buildings on the insured 
premises. A similar amount may be used to cover rental value, 
limited to 2 of the amount per month. Ten per cent of the contents 
insurance may be used to cover personal property away from the 
premises. In no case, however, do these provisions increase the amount 
of insurance beyond that specified. In forms applying to property 
other than dwellings, coinsurance or reduced rate contribution clauses 
are sometimes used for the purpose of inducing the insured to purchase 
insurance more closely approaching the value of his property than 
might otherwise be the case. ,4 reduced rate is charged, in return ior 
which the insured agrees to insure his property up to, say, 8070 of its 
value. If he fails to do so he recovers irom the insurer, in case of a 
partial loss, only in the proportion which the insurance bears to the 
amount required by the clause. 

During the 1930s, fire insurance companies began the issuance of sup- 
plementary contracts in conjunction xvith fire-insurance policies, cover- 
ing such hazards as windstorm, smoke, riot, aircraft and vehicles, for 
which such companies already were offering separate insurance. within 



FIRE IRONS-FIRE PROTECTION 
a period of 15 to 2 0  years such extensions of 
the fire insurance policy had become well 
standardized under the terms of a form called 
the extended-coverage endorsement. This en- 
dorsement does not increase the amount of 
insurance but merely extends the coverage to 
additional hazards. In the 1950s further 
extensions were introduced under multiple- 
line insurance powers granted by the state 
legislatures, permitting fire companies to in- 
sure hazards formerly the exclusive province 
of casualty companies. At the same time, 
casualty companies were permitted to insure 
hazards formerly reserved to fire companies, 
and some uniformity was beginning to appear 
in the comprehensive ~olicies issued bv either 
or both types of companiis. (J .  E.-HS.) 

FIRE IRONS, the implements for 
tending a fire. Usually they consist of 
poker, tongs and shovel, and they are most ~ ~ : Y A , " ~ , " ~ ~ : ~ , O ~ ~ ~ ~ E C , " , ~ R O P O L  
frequently of iron. steel or brass. or partly 

F l  R E  P L A C  
of one and partly of another. The more ., 
elegant brass examples of the early part of THE 19TH C E N T U R Y  
the 19th century are much sought after for 
use with the brass fenders of that date. They were sometimes 
hung from an ornamental brass stand. The fire irons of our own 
times are smaller in size and lighter in make than those of the best 
period. 4 typical example of the fireplace furnishings of the 18th and 
19th centuries is shown in the accompanying illustration. In addition 
to the above, the bello~vs, the various cooking utensils, the hearth 
broom, etc,  as well as the containers and receptacles about the mantel, 
make an interesting collection of fireplace furnishings. 

FIRENZUOLA, AGNOLO (1493-c. 1545), Italian poet 
and IittCrateur, was born at  Florence on Sept. 28 ,  1493. He studied 
law at Siena and afterward at  Perugia, where he became the 
associate of the notorious Pietro Aretino, and copied his licen- 
tious v a y  of living, though he is stated to have worn the monastic 
habit for a time. Firenzuola practised for some time as an advo- 
cate at Rome, and eventually settled at Prato as abbot of San 
Salvatore. His writings are of great importance in the history of 
Italian literature because they are ar i t ten in Tuscan just as the 
literary style began to emerge from popular speech. He wrote 
Discovsi degli anivzali, imitations of oriental and Aesopian fables: 
Dzalogo delle bellezze donne  (Eng. trans., 1892) ; Ragionanzenti 
d'ainore, a series of short tales in the manner of Boccaccio (Eng. 
trans.. 1889) ; Discaccia?>zei~to delle nzrove lettere, a controversial 
piece against Trissino's proposal to introduce new letters into the 
Italian alphabet; a free version of the popular Golden Ass of 
Apuleius; and two comedies, I Lucid i ,  an imitation of the Me-  
naec/zmi of Plautus, and L a  Triizuzia, which in some points resem- 
bles the Calnndrzn of Cardinal Bibbiena. His poems are chiefly 
satirical and burlesque. 

The best edition of his collected works is that by Bianchi (Florence, 
1848). 

FIREPROOFING. This term is applied to methods of 
making normally combustible materials fireproof as far as may 
be, but in practice the most that can be done with them is to 
subdue or retard inflammability. The subject is one of great im- 
portance, especially in connection with the construction of the- 
atres and other buildings where large numbers of people are col- 
lected together and where special illumination is required. The 
nature of or disposition of materials used in theatres has become 
the subject of public regulation in many countries and i t  is usual 
to provide that no combustible scenery shall be employed unless 
it has been treated with flame-retarding solutions. The London 
County council regulations. for instance. provide that in the- 
atres materials such as wood. canvas, textiles, etc.. must be ren- 
dered noninflammable by impregnating them with solutions, and 
names the following as having been found suitable: ( I )  for scenery 
and coarse fabrics, a solution of I lb. of phosphate of ammonia 
and 2 Ib. chloride of ammonia (sal ammoniac) in I+ gal nater; 
(2) for delicate fabrics and cotton wool, 10 oz. borax and 8 oz. 
boracic acid in I gal. of water. Stage woodnork must be - 
thoroughly impregnated with phosphate of ammonia. I t  is. how- 
ever. auite imoossible to make \~oodwork reallv fireproof and the 
counci therefbre insists, as far as possible, upon the use of in- 

combustible materials such as asbestos. 
Such precautions have only been taken in comparatively recent 

times, the London County council's regulation requiring stage 
woodwork to be rendered noninflammable having first come into 
force in 1901. I n  1923 special conditions were laid down with 
regard to the use of p l y ~ o o d ,  and by 1928 the construction of the- 
atres was governed by a long series of safety regulations n-hich ex- 
perience had sho~vn to be necessary. Floors. tiers and roofs. fittings 
in dressing rooms, all floors and linings to scene stores, workshops, 
etc., have to be formed of fire-resisting material; soft wood or 
other inflammable ~ i ~ a l l  linings, decorations, partitions. screens or  
barriers must not be used, and cavities must not be left behind 
any linings or decorations. K O  fireplace may be used and no heat- 
ing system involving use of a naked flame may be installed in any 
portion of the auditorium or stage; the stage and cellars below 
must not be congested with scenery and properties, and the regu- 
lations do not stop at  fireproofing. There are stringent rules as to 
hydrants, fire appliances, fire drills, light installations. etc., and it 
is required that a competent fireman tvith practical experience 
in fire prevention and extinction should be on the staff. 

(.\. F. H.) 
U n i t e d  States.-The building code recommended b y  the Na- 

tional Boerd of Fire Vnderwriters is commonly used as a basis in 
the preparation of building ordinances of many cities. h solution 
which has been widely recognized for the fireproofing of fabrics 
is one made of 3 parts of ammonium phosphate. 2 parts of am- 
monium chlorate and i part of ammonium sulphate and about 
40 parts of water. Lumber impregnated \\-ith fire-retardant chemi- 
cals is termed fireproof wood. The industry had its beginning in 
the United States in 1895. The principal market for fireproof 
wood has been in New Tork city. I ts  building code prohibits the 
use of wood for floors and interior trim for buildings in excess of 
I jo  ft. in height unless fireproofed in accordance with rules pre- 
scribed by the superintendent. The treatment of the l ~ o o d  is 
commonly done by impregnating it with fire-retardant chemicals 
in closed cylinders under artificial pressure. ( S e e  TIJIEER PRESER- 
VATIOX.) (C. T. B.) 

FIRE PROTECTION. Every fire involves a permanent 
and absolute loss of capltal, but the loss is usually so well dis- 
tributed by the existing system of insurance that its incidence 
is not often seriously felt. Fire losses, in reality, are borne by 
the community, insurance offices being merely the medium by 
which the loss is distributed. There are individual fires in prop- 
erty every day, the sum total of which adds up each year to an 
enormous wastage. The imagination is moved more, however, by 
the occasional fire in which there is great loss of life or b y  the con- 
flagration which sweeps out hundreds of buildings in a city. 

CONFLAGRATIONS 

There is no universally accepted definition of a conflagration. 
Some authorities list as conflagrations all fires causing more than 
a specified amount of loss. irrespective of the extent of spread 
or the number of buildings inlolved. Perhaps the best practice 
is to apply the term only to fires extending over a considerable 
area and destroying numbers of buildings. A large fire in  a group 
of buildings such as those belonging to a single industrial plant 
is not considered a conflagration even though the area and values 
involved map be considerable. Neither is a fire in a closely ex- 
posed group of mercantile or warehouse properties classified as a 
conflagration unless the fire crosses natural or  prepared exposure 
barriers, such as streets and fire walls. 

For certain fires the term "group fire" is more closely descrip- 
tive. These include fires within the limits of an industrial plant 
property even if several buildings are involved, and fires in a 
group of mercantile buildings, particularly within a single city 
block. In  both cases, buildings may be so close together that  a 
fire may spread from some of the buildings to adjoining ones, but 
it is unlikely to spread outside the plant area, or beyond the block 
or group of mercantile buildings because of fire wall barriers, 
streets or other open spaces. 

The conditions described as "fire storms" in cities attacked 
with incendiaries in World War I1 were conflagrations in the sense 
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of fires burning over large areas, but  they differed from peace- 
time conflagrations in certain respects and were also different from 
the conflagrations which resulted from the incendiary attacks on 
most of the Japanese cities. 

The fundamental circumstances of a fire storm occur in any fire: 
a column of burning gases and hot air rises over the fire and air is 
drawn in a t  the sides. This may be observed at  many peacetime 
fires; for example, where a large oil tank is burning. In such 
cases there is a strong air movement in toward the centre of the 
fire. Satural  wind tends only to incline the column of rising and 
burning vapours. 

I n  a fire storm, destruction is usually complete within the area. 
I n  a conflagration, some buildings escape because of irregular con- 
vectiorl currents, fire barriers or fire-fighting efforts. 

Peace t ime  Conflagrations.- Peacetime conflagrations have 
been of four general types: 

( I )  Fires starting in congested sections which spread in one 
or more directions before effective resistance is organized to bring 
them under control. These fires usually spread first to near-by 
properties, cross streets because of radiated heat, and spread 
chiefly in the direction in which the wind is blowing. Failure to 
control such fires is due almost entirely to lack of sufficient heavy 
stream devices on the part of the fire department and lack of pro- 
tection against fire spreading between buildings. Buildings 
equipped with automatic sprinklers, adequately supplied by mater, 
have been notably successful barriers to the spread of such fires. 

( 2 )  Fires occurring in primarily residential sections which 
spread beyond control because of closely built combustible con- 
struction and wooden shingle roofs. Such conflagrations are prob- 
able where fire protection forces are weak and water supplies are 
inadequate. 

( 3 )  Conflagrations resulting from extensive forest and brush 
fires entering a city o\ier a wide frontage at  a point where the 
water distribution system is weak and limited fire-fighting re- 
sources are overtaxed. 

(4 )  Conflagrations caused by explosions with resulting fire over 
a wide area. 

W a r t i m e  Conflagrations.- In U70rld War 11, great fire de- 
struction was visited on the cities of Germany and Japan. British 
cities suffered severe fires in the early days of the war, but few 
?\-ere conflagrations in thc strict definition of the word. German 
cities. for the most part, were so built that conflagrations in the 
technical seme were not possible, though the magnitude of de- 
struction by fire far exceeded that of most conflagrations. At- 
tacks with incendiaries, principally by the royal air forces, started 
thousands of fires, but they burned in individual buildings with 
little spread from building to building. 

On the basis of incomplete assessments, a t  least j4 of the largest 
cities in Germany had their central zones destroyed, destruction 
\,arying from IO?; to 70% in individual cities with a median of 
40'>, principally caused by fire. I n  Hamburg, Kassel, Darmstadt, 
Stuttgart, and possibly Dresden and a few other cities, fires of 
conflagration proportions occurred n-ith great loss of life. These 
resulted from the merging of thousands of individual fires. 

The U.S. army air forces had practically destroyed 65 Japanese 
cities before the atomic bombs were dropped. Many of these 
fires were true conflagrations as the cities were predominantly of 
low wood-frame construction. Fire storms also occurred in a num- 
ber of cases where incendiaries alone were used, and at  Hiroshima 
as a result of the mass fire started by the atomic bomb. As in Ger- 
many, the centres of the Japanese cities were destroyed by fire, 
total destruction varying from 1 2 %  to 96% in individual cities, 
with a median of j070, wholly the result of fires. 

containing combustible stocks, constructional details are naturally 
of even greater significance than they are in private houses or 
other buildings used for nonhazardous purposes. The fire-resistive 
qualities of walls, roofs, floors and steel girders then require con- 
sideration, while the number and nature of floor openings likely to  
aid the spread of a fire (hoists, shafts, stainirays) become factors 
of great importance. 

The study of fire prevention leads naturally from a considera- 
tion of the building itself to a survey of its supply of light, heat 
and power and an investigation into the use to which the building 
is put. 

All methods of obtaining light, heat and power involve obvious 
dangers of fire, but special mention may be made of electricity, 
which, though apparently the safest source, presents perils of its 
own and causes many fires. Short circuits, leaks and contacts 
are a constant danger, unless the installation is carefully made 
and periodically inspected and overhauled; and by a strict observ- 
ance of established rules the risks are reduced to a minimum. 

The use to which a building is put is a factor which introduces 
a variety of potential causes of fire, and much work is done by 
scientists and engineers in combating the hazards inherent in par- 
ticular industrial processes. Examples of such hazards are: 
friction in machinery, flammable vapours and dust. liquid and pow- 
dered fuels, paint spraying, static electricity and the propensity 
of certain products to ignite spontaneously. 

Every material which will burn gives off heat, and the rate a t  
which it develops heat is an important factor in deciding on the 
particular measures for fire prevention and protection. The con- 
tents of an ordinary living room in a home may be made up of or- 
dinary combustibles which would give off an estimated 40.000 
B.T.U. per square foot. In  such occupancies, and a great many 
others, the principal combustible material is wood or similar sub- 
stances. The calorific value for wood can be taken on the average 
at  80.000 B.T.U. per pound. By contrast, the contents of an 
ordinary warehouse would give off heat of the order of 240.000 
B.T.U. per square foot. The amount of heat generated for ma- 
terials in some storage areas might be ten times that figure or more. 
This factor is known as "fire loading" and must be taken into 
consideration in the design of buildings as well a s  other loads 
which are imposed on the structure. 

I t  must be obvious that if a material is combustible and is all 
stored in one place. total loss in a fire can result. The most im- 
portant fire prevention measure is to store valuable material in 
units no larger than one can afford to lose in a fire a t  one time. 
This can be done by providing spaces between piles of goods so 
that fire in one pile cannot spread to the next; or by storing parts 
of the supply of goods in different buildings or at completely dif- 
ferent locations. Areas of individual buildings should be kept to 
a reasonable maximum to accomplish this same objective and even 
with elaborate measures for fire protection, such as fire brigades, 
automatic sprinklers and ample water supplies, it is not prudent 
to concentrate values unnecessarily in combustible materials or 
buildings. 

F i r e  Exits.-The protection of life from fire is quite as im- 
portant as the saving of property. Certain building acts provide 
for owner maintenance of means of escape in case of fire. Such 
regulations apply more particularly in connection with public 
buildings, which are usually treated under municipal building by- 
laws or under acts applying to industry such as the Factory and 
Workshop act in Britain. Each individual tenant or occupier of 
a building has, however, a duty to perform in making provision 
for the escape of those employed by him or under his care. 

Fire departments or brigades in large towns are usually provided 

FIRE PREVENTION AND PROTECTION 
with fire-escape ladders, but these have much more limited use 
than is popularly supposed. Only a relatively few people can be 

B u i l d i n g  Cons t ruc t ion  a n d  Arrangement.- Buildings con- taken out of a burning building over fire department ladders. Since 
structed of fire-resistive materials and effectively divided to avoid a fire is likely to fill a single stairway with smoke or flames, it is 
spread of fire are essential to adequate fire protection. The danger axiomatic that a t  least two ways out should be provided from all 
of fire either outside or inside a building must be considered in re- areas. 
lation to the occupation involved, type of construction, the floor In  the United States, the matter of safe exits from buildings 
area covered and the height of buildings. 111 the case of large in- came under continuous study, beginning in 1911, by the National 
dustrial structures used for  hazardous manuf;cturing nork or Fire Protection association. The problem of deciding what meas- 
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B Y  C O U R T E S Y  O F  ( T O P  L E F T 1  H i R R Y W E A T I - ' E A  R S O N 5  L T O .  ( L O N E O N I .  ( T O P  R I G H T )  A I d E R I C A A - L A  F R A N C E - F O A I I T E  C S R P O R A T I C N ,  ( C E N T R E  L E F T )  M A X I M  I I ' 3 T O R  C 3 . .  ( C E N T R E  

R I G H T )  L O N D O N  S A L V A G E  C 0 9 P S .  ( 3 O T T 2 M  L E F T )  G ? . h N E i L  C O ' * I P A N Y .  I h C  , i B O T i O 4  R I G H T !  M A C K  T R U C K  C O R P .  

M O D E R N  A P P A R A T U S  F O R  F I R E  PROTECTION AND C O N T R O L  

T o p  l e f t :  Br i t i sh  pump-escape, used w i t h  variations by fire brigades through- Centre r i g h t :  Waterproof sheets spread to reduce water damage, one of the 
c u t  the world. l i  includes cab for five or six men, pump, hose, ladder Protective measures which in the largest cit ies (London, New York, etc.) 
and frequently ladder extensions is done by  fire brigades sponsored by insurance companies, and i n  most  

T o p  r i g h t :  A U.S. pumper, similar to the pump-escape bu t  wi thout  the cities w i t h  modern fire brigades by regular units of the brigade 
carriage wheel assembly ( the escape) on the end of the ladder. The B o t t o m  le f t :  Water sDray (or water fog) system for deluging a transformer 
pumper is used for large-city heavy-duty service and has a monitor nozzle installation in case of fire. Simi lar  systems are in common use for a wide 
for producing a large stream of water mounted above the bed of the truck variety of electrical equipment, chemical engineering processes, etc. 
i n  which hose is stored B o t t o m  r i g h t :  Long power-operated extension ladders used by  fire depart- 

Cen t re  le f t :  A r ig, typical  of the arrangement of fire appliances in the ments throughout the world. I n  the U.S. and Canada the vehicles also 
major i ty  o f  U.S. and Canadian fire deaartments. It is similar to the carry a fu l !  assortment of other rescue equipment (as shown here). I2 
pumper, b u t  has a smaller capacity pump, larger capacity water tank England and continental Europe the ladders are on vehicles used for that 
and smaller cabs, the lat ter  because many firemen use their own cars purpose alone 



FIREWORKS 

B Y  COU RT ES Y OF ( I ,  2, 3 ,  4 )  C. T. B R O C K  A N D  C O M P A N Y ' S  " C R Y S T A L  PALACE" F IREWORKS,  LTD.; PHOTOGRAPHS, ( 5 )  PUBLIX,  ( 6 )  EWlNG OALLOWAY 

M A N U F A C T U R E  AND DISPLAY O F  F I R E W O R K S  

1. Fireworks display near the Serpentine i n  Hyde park, London most elaborately constructed of any firework. I t  is driven into the 
2. A display a t  the Crystal palace, London. The displays a t  the Crystal air by the recoil produced by a jet of fire thrown ou t  from i ts  burn- 

palace became wor ld famous, having been inst i tuted i n  1865. They ing composition 
were an important  factor i n  the development of modern fireworks. q. of Fire,,. a Roman candle display at the Crystal palace 
The Crystal palace was destroyed by fire i n  1936 

3. View of a modern fireworks celebration in which rockets, shells and 5 '  A fireworks display at Wisconsin 

Roman candles are used. The rocket, as shown i n  th is  display, i s  the 6. G i r l  workers making firecrackers i n  Macao 
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ures are required in individual buildings becomes very compli- 
cated, depending on the occupancy and the arrangement of the 
building. One factor is the rapidity mith ~ h i c h  fire may be ex- 
pected to develop and spread in a particular building; another is 
the travel distance to a safe place. The N.F.P.A. embodied the 
results of its work in a document issued on an advisory basis, The 
Building Exits Code, revised periodically. 

The ordinary fire escape, a relatively flimsy, narrow and badly 
arranged outside stair reached through windo~vs, is frowned upon. 
Rope escapes, chutes and ladders are also considered vastly in- 
ferior to proper stairs or ramps. The arrangement of stairs to 
be used in an emergency is particularly important to prevent jam- 
ming in panics. Stairways, corridors and other means of exit can 
be made safe if proper attention is given to the details of moving 
people along such exit ways without introducing the likelihood 
that they will stumble or be jammed. 

FIRE EXTINCTION 

Important to fire suppression is the early discovery of the out- 
break and an immediate application of the means of putting it out. 
There are automatic appliances for the purpose but, in many cases, 
manual appliances must be used. A pail of water is the most 
primitive fire extinguisher known and is valuable if available 
during the first few minutes. The popular stirrup pump, familiar 
to millions of British ~vartiine civil defense workers, is an effective 
appliance. In the home, a large and substantial metal cover is 
excellent for confining a fire when a pan of cooking fa t  takes fire 
on the stove in the kitchen. 

Plans for dealing with fires should be made in detail beforehand. 
Even with primitive fire-fighting equipment many small fires can 
be readily extinguished, but persons must have had some training 
and experience in the use of fire-fighting tools. The best guar- 
antee of efficient first measures against fire is widespread training 
in fire extinguishment. 

F i r e  E x t i n g u i s h i n g  Appliances.-So-called chemical ex- 
tinguishers are effective in the early stages of a fire. There are 
many satisfactory types and their cost is not excessive. The suc- 
cessful use of extinguishers depends on their accessibility. They 
must receive periodic attention, some kinds requiring recharging 
annually. 

The principal chemical extinguishers are water-solution types. 
A chemical reaction. if any, is provided principally to expel the 
water solution; it is the water which cools the burning material and 
extinguishes the fire. 

Some extinguishers, however. work on other principles than cool- 
ing. The foam type spreads a layer of tough foam over the burn- 
ing material and extinguishes the fire by eliminating its contact 
with oxygen. Extinguishers using carbon dioxide gas or dry 
chemical (inert gas), and also extinguishers using various vaporiz- 
ing liquids (of which carbon tetrachloride is the commonest), de- 
pend on this smothering action. 

Extinguishers, such as the carbon dioxide, dry chemical and 
vaporizing liquid types, produce an inert stream which does not 
conduct electricity and so may be used on electrical equipment 
mith reasonable safety. When extinguishers are subject to freez- 
ing temperatures, they should be kept in heated cabinets, or in 
some types water solutions may be replaced with antifreeze solu- 
tions to which, for example, calcium chloride has been added. Car- 
bon dioxide, dry chemical and vaporizing liquid types will not 
freeze a t  ordinary temperature ranges. 

The principal extinguisher required in a home is one of the 
water-solution types because these are most effective on the ordi- 
nary combustibles, wood, paper and the like. In industry, there 
are many situations requiring specialized types of extingu: IS h ers. 
Rlost of the devices used, other than water, are designed primarily 
for manual or small-scale use. They can be used in some cases 
to deal with fairly large fires under controlled conditions such as 
can be provided at  a specific location. 

In buying fire extinguishers and appliances, it is alnays ~vell 
to get experienced advice to avoid acquiring a type nith too limited 
extinguishing capacity, or a type which presents toxic or other 

' dangerous effects in the hands of an unskilled operator. 

A u t o m a t i c  F i r e  Alarms.-There is a great variety of useful 
automatic fire-alarm devices; the simplest types ring an alarm gong 
fixed outside the building or convey a danger signal to a fire station. 

The alarms are brought into action whenever the temperature 
in the room is raised to a point well above what may be regarded 
as the highest natural temperature to be expected or, in another 
variety, when the temperature increases at  a dangerously rapid 
rate. The actuating apparatus is a thermostat of the "fixed tem- 
perature" or the "rate-of-rise" type. The thermostats are placed 
in parts of the rooms, such as ceilings, where they are best af- 
fected by the heat of a fire. The signal is transmitted, in simple 
types. to a point where a bell may be set ringing or where the posi- 
tion of the fire may be shown on an indicator board, or both. 

In  the most comprehensive automatic fire-alarm systems, sig- 
nals are sent to a central station operated by a company which 
specializes in this work. There has been a long history of poor 
performance of fire-alarm systems when individual property own- 
ers depend on their own day to day interest in keeping the system 
operative. Where fire-alarm service is purchased on an annual 
basis from a company which makes the giving of such service its 
primary business, the performance of automatic fire alarms has 
been very good. The central station services include not only 
receiving fire alarms but furnishing a central point to  which watch- 
men must report as they make their rounds, receiving signals when 
water flows in an automatic sprinkler system or  when a valve in 
water-supply piping provided for fire purposes is opened or closed, 
and providing a variety of other protective services. 

A u t o m a t i c  S p r i n k l e r  Installations.- The most effective 
system for automatic fire alarm and extinction is the sprinkler in- 
stallation, various details of which were first developed both in 
Great Britain and in the United States a b m t  1880. Sprinkler 
installations mere succeisfully applied to almost every kind of 
building. They averted much destruction of property and con- 
s i d e ~ ~ b i y  reduced the cost of fire insurance in buildings so pro- 
tected. Insurance companies grant substantial premium rebates 
for properly installed and maintained systems. 

The protected building is provided with a system of pipes con- 
taining water under pressure and fixed near the ceiling of every 
room. Into this piping sprinkler heads or orifices are inserted a t  
such intervals that every part of the area will be commanded and 
drenched. The sprinkler heads are constructed to open at  a tem- 
perature of I j s O  F. (68"  C.) and discharge water directly on the 
fire. While heads designed to operate a t  the temperature men- 
tioned are the usual ones, the systems can be arranged to delay 
and not operate until higher temperatures are reached. I t  is always 
possible to greatly accelerate the discharge of water when this 
is desirable through installing the systems in sections, each sec- 
tion having heads which are normally open. Through a system 
similar to that used in "rate-of-rise" fire alarm devices, water may 
be turned into the system by remote control and the area promptly 
drenched. This is a special type of installation, but there are many 
situations in industry where it is useful. 

I n  the ordinary sprinkler system there is an alarm bell fitted 
outside the building which operates simultaneously with the sprink- 
ler head, thus giving the alarm locally. One purpose of this alarm 
is to keep water damage at  a minimum. Water damage is a much 
less serious problem with automatic sprinklers, however, because 
the water applied to the fire is more effectively employed than 
when firemen have to apply large quantities of water with hose 
streams in what is a relatively inefficient operation. 

The safety secured by sprinkler equipment for buildings fully 
justifies the expenditure. JiTithout such systems it  would be neces- 
sary to strictly limit the size of buildings or the total arnount of 
combustible material which may be brought together in one place. 

Sprinkler equipment is most commonly used in industrial or 
mercantile buildings where the presence of piping on ceilings is 
not objectionable from the point of view of appearance. Sprinkler 
protection has also been provided for many historic shrines, 
churches, and other locations nhere the necessary piping and heads 
can be so located as to be practically unnoticedble. 

F i r e  Depar tments  (Brigades).-Organized fire brigades ex- 
isted in civilized communities many centuries before the Christian 
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era and were familiar to the citizens of the Roman empire. I n  
England. fire preventive measures are traditionally associated with 
William the Conqueror's couvre-feu or curfew. but the custom of 
ringing a bell to order the extinguishment of fires and candles 
can be  traced back to the days of Alfred the Great. References 
to  organized fire fighting, which was probably not on efficient lines, 
are  occasionally encountered in the history of the middle ages. 

T h e  establishment of fire insurance companies in Great Britain 
naturally brought about the question of minimizing loss by fire 
by preventing its spread. Because the public authorities had 
been diffident in this connection the offices set about establishing 
brigades of their own. Probably the first insurance office to pos- 
sess fire engines was the Royal Exchange, which announced in 

TABLE I.-Fire Losses, United Kingdom and Ireland* 
(War damage excluded) 

*Published estimates of Fire O5ces' Committee Fire Protection Association. 

1 7 2 2  that  i t  had provided several engines with firemen and water- 
men and  their implements for extinguishing fires. They were fol- 
lowed b y  many other offices who placed fire marks on the build- 
ings they insured. and no doubt each particular brigade gave special 
attention to any premises insured by their own company. I n  
1833 the  London fire engine establishment was formed by a com- 
bination of offices; this consisted of 76 officers and men who 
took upon themselves the fire protection of London. A year later 
the houses of parliament were destroyed by fire, and in 1861 the 
great fire in Tooley street occurred, with damage estimated a t  
£~.ooo.ooo.  In  the following year a parliamentary committee was 
formed "to enquire into the existing state of legislation, and of 
any existing arrangements for the protection of life and property 
against fires in the metropolis." This inquiry showed a total in- 
adequacy of appliances, and in 1865 the fire offices handed over 
to the metropolitan board of works the fire protection of London 
which for more than 30 years they had carried on a t  their own ex- 
pense. 

Yarious statutes were subsequently passed by parliament, not 
only in relation to London but to other towns throughout the coun- 
try. by which parliament recognized as a public duty the main- 
tenance of proper equipment to local authorities. the cost to be 
borne from the rates. The  Metropolitan Fire Brigade Act of 
i 8 6 j  provided for the handing over of the fire stations, engines 
and property of the London fire engine establishment, together 
with the  force of firemen, to the board of works and this formed 
the nucleus of the new metropolitan fire brigade. The insurance 
companies. being relieved from the burden of extinguishing fire, 
not only handed over their freehold and leasehold properties and 
valuable appliances worth many thousands of pounds, but con- 
sented to  an arrangement whereby they became liable to con- 
tribute to the upkeep of the brigade. 

Brigades in Great Britain apart  from London exhibited con- 
siderable variety in conditions and regulations until the act of 1938 
imposed a recognized standard of efficiency. Prior to 1938 there 
was no duty a t  common law for local authorities to maintain fire 
brigades, and the statutory authority invoked for the organization 
of a brigade-the Town Police Clauses act in 1847, the Burgh 
Police (Scotland) act in 1892 and other local government statutes 
--was invariably permissive only. The act of 1938 substituted 
compulsion for permission, repealed the enactments under which 
the  existing brigades had been constituted and established govern- 
ment  control. Thus, a t  a single stroke, the multitude of inde- 
pendent brigades, which had previously had little opportunity for 
co-ordinating their activities and experience, became in efiect 
welded into a single body. The eventual result was an all-round 
improvement in fire protection. 

Power of entry was safeguarded by a section of the act which 
authorized any member of a brigade to enter or  break into any 
premises where a fire had or was reasonably supposed to have 
started. Consent of the owner or  occupier was not required and 
obstruction or  interference by any person became a punishable 
offense. 

The senior officer present was empowered with sole charge and 
control of all operations and the police were given authority to 
divert the traffic a t  their discretion. 

During iVorld iVar 11, by the act of 1941, the traditional re- 
sponsibility of operating a fire brigade was taken away from local 
authorities and vested in the national fire service. By the Fire 
Services Act of 1947. the fire brigades were returned to local au- 
thorities but not, in allxases, to the same local authorities which 
operated them in the prewar period. Approximately 1:4oo local 
authority fire brigades had been consolidated into one organiza- 
tion under home office control as a wartime measure. The 1937 
act transferred these back to only 140 authorities. 

The 1947 act left the determination of the local authorities 
to be handled on a basis of consultation between the home office 
and local authorities. The latter could suggest schemes for re- 
organization, but home office approval assured that the reorganized 
fire brigades be large enough so that they did not revert to the 
prewar position, when the average fire brigade was a small, weak 
organization. 

The weakness of the wartime organization  as perhaps princi- 
pally that of a top-heavy administrative setup. For operating 
convenience, the fire service was broken up into approximately 
jo  fire forces: each of which constituted a substantial fire brigade 
organization. 

The postwar schemes approved by the home office generally 
resulted in the formation of substantial fire forces also. One of 
the largest postwar units was, of course, that of the county of 
London brigade, serving an area of I I 7 sq.mi. 

The terms of the Fire Services Act of 1947 established county 
boroughs, county councils and joint authorities as fire authorities 
in England and Wales. Scotland was divided into ten joint areas, 
plus Glasgow. The act did not alter responsibility for fire pre- 
vention, restricting the spread of fire, or means of escape in case of 
fire. 

Under other provisions of the act of 1947, the home office estab- 
lished a fire service department and a Fire Service college near 
Dorking, Surrey. for advanced training of members of fire brigades. 
The fire service department operates an inspectorate as a means of 
checking on conditions in the various brigades but the administra- 
tion is in the hands of the local authorities designated as fire au- 
thorlties. Another important provision of the 194; act was the 
system of grants by the secretary of state to local fire authorities. 
The act limited the grant to 2 j %  of expenditure, with payment 
being conditional on the authority's fulfilling its obligations. 

A number of associations mere established in the United Ring- 
dom for the furtherance of the science of fire fighting. the welfare 
of fire brigade personnel and kindred objects, including the Chief 
Fire Officers' association, Fire Brigades union, Fire Offices' com- 
mittee, the Institution of Fire Engineers, Junior Fire Officers' 
association, National Association of Fire Officers, Kational Fire 
Service Association of Great Britain, Industrial Fire Protection 
Association of Great Britain, and the Society for the Protection of 
Life from Fire. 

h-nited States and Canada.-In the United States and Canada, 
and in most of the rest of the world, the operation of fire brigades 
is traditionally a municipal function. Usually \+hen a fire brigade 
is organized ~t comes under the direction of a particular local au- 
thorlty. 

From early times, when public authorities did not act to pro- 
vide some sort of fire brigade, citizens organized volunteer fire 
departments. These were alternately encouraged and discouraged 
by the authorities. The Roman emperor Trajan is believed to have 
disapproved the proposal of one of his provincial governors to 
form a company of firemen for the city of Nicomedia because such 
bodies could be expected to engage in revolutionary activities no 
matter how noble the public purpose for which they were originally 
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founded. I t  was perhaps not strange that the pure volunteer form 
of fire department became established in the British colonies in 
America where local government machinery was rudimentary. 

The pure volunteer department is basically a volunteer associ- 
ation of citizens, the members of which not only are not paid for 
their fire-fighting services but may be expected to contribute to 
the general support of the brigade. This form of organization was 
recognized by the statutes of many of the states in the United 
States and became a common form of fire department organization 
even in cities as large as Reading and Harrisburg, Pennsylvania. 
The states in which this form of organization was commonest a t  
mid-20th century were Pennsylvania, New Jersey, Delaware and 
Maryland, but volunteer departments were to be found in almost 
all the states of the U.S. and in Canada. 

The history of these organizations in the United States and 
elsewhere is that they are sooner or later recognized by local 
ordinances and state statutes and they frequently become formally 
incorporated with power to own property and other~vise act as any 
incorporated body. Eventually, they become responsible to local 
governmental authorities. Usually the local authority is allowed 

TABLE 11.-Fire Losses in the United States* 
(Fires in buildings only) 

Property Loss 

1944 699,600,ooo 

1946 . 

*Published estimates of Xational Fire Protection Association. 

to audit the financial operations of the volunteer fire department 
organization or corporation in return for money collected by taxes 
which may be used to buy fire apparatus. A common pattern is 
for the fire company or department to have a large number of 
dues-paying members, relatively inactive as far as the perform- 
ance of fire-fighting duties are concerned. In many cities, the fire 
station becomes a club house for the members, providing a bar, 
restaurant, and recreation facilities for a neighbourhood area. 

The traditional fire department unit in the United States and 
Canada is the individual fire company in its most rudimentary 
form, consisting of one piece of fire apparatus, usually a pumping 
engine with a few short ladders, and enough men to operate it. 
Even in to

w

ns which may have more than one piece of fire ap- 
paratus. each piece of equipment has organized around it a "fire 
company," which works for the most part on its own. Except in 
large cities it is rare to find an officer directing more than one 
piece of fire apparatus at a fire. 

In  larger cities a number of fire companies occasionally have 
to work together. U.S. and Canadian practice is to group 8 to I j 
individual fire companies into a battalion. A battalion of ten com- 
panies might, for example, consist of six pumping engines, two lad- 
der trucks and two companies performing ancillary services such 
as salvaging operations, providing lighting equipment, rescue or 
other special equipment. The battalion force of a Xorth American 
fire department is essentially the same grouping of apparatus and 
men found in a fire company in the practice of British and conti- 
nental fire brigades. Large departments have divisions made nec- 
essary by the geography of the protected area, and some have 
marine and forest divisions. 

Except in cities where all or part of the firemen are on call, 
fire companies are manned 24 hours a day. This requires a system 
of shifts, details of which differ. In the U.S. and Canada, work 
weeks 56 to 72 hours are representative. All members of the de- 
partment, including battalion and division commanders, work on 
a shift basis. Headquarters staff officers are the exception to this 
rule. While always on call, they work usual office hours. 

The duties of the fire headquarters staff indicate some of the 
functions performed by a large department. In small departments 
the chief officer would be the only one who does not work on a 
shift basis. He is the '(staff," as distinguished from company of- 
ficers or battalion or divisional commanders on shifts. 

I n  a large fire staff, for example, the chief fire officer has re- 
porting directly to him a first assistant chief as executive officer of 
the department, a public relations officer, an officer in charge of 
investigations and fire reports, a finance and budget officer and 
a research officer. 

The first assistant chief has reporting to him a personnel officer, 
a training officer, a staff chief officer for each division of the force 
which works on a shift basis, and another chief officer to be in 
charge of the service bureaus of the headquarters staff. 

The service bureaus of the staff include the fire prevention 
bureau, which handles explosives and flammables and matters of 
building protection, a communications bureau, a water bureau re- 
sponsible for regular and emergency water supplies, a maintenance 
bureau with facilities for caring for apparatus and buildings and 
a bureau for procuring, storing and issuing supplies. 

The transition from the small local fire company to larger and 
more effective fire forces is a process of integration. For example, 
in Nassau county, New York, there were still a great many small 
fire departments in the 1950s, many of them of the volunteer type. 
These were being gradually integrated through the operation of a 
county fire commission. Usually the first step in integration is to  
provide a message centre at which calls for assistance are received 
and whose orders on dispatching are recognized by the respective 
fire companies in the area. Another is the administration of a 
program for the training of members of fire companies. A third 
is the operation of a fire marshal's branch to investigate fires. 

The process of integration became notable in the United States 
and Canada. A number of strong, well-organized county fire de- 
partments arose, good examples of which are the county fire 
departments of Los Angeles and Kern counties in California. In- 
tegration through the state and provincial governments also pro- 
ceeded. In  certain states (for example, Massachusetts and Ohio) 
the state established a civil service system for the recruitment, 
admission and promotion of firemen in fire departments. In  nearly 
all the states and the Canadian provinces. the state fire marshals 
were originally set up to provide means of investigating incendiary 
fires, but they were also given responsibility for various other 
functions, such as educating the public in fire safety measures 

TABLE 111.-Fire Losses in Canada* 
(Figures exclude forest and federal government losses) 

Year 1 property LOSS / /  year / Property ~ o s s  I 

*Reports of Dominion Dept. of Insurance. 

and in the supervision of fire safety conditions in schools and pub- 
lic buildings. Later, most of the states set up state-wide programs 
for the training of members of municipal fire departments. I n  
numerous states, notably New York, Oregon and California, legis- 
lation has been passed empowering the governors to place all the 
fire departments under state control in emergency. 

Australia and New Zealand.--The advantages of administration 
of fire brigades over a substantial area is well illustrated in Aus- 
tralia. In  most of the states there is a state fire brigades' board 
which has certain advisory powers with respect to local fire bri- 
gades. There are also state-wide fire departments, operated by 
the state government rather than the municipalities, in New South 
Wales, South Australia and Western Australia. In  Victoria there 
are two fire brigades' boards, one serving the metropolitan area 
of Melbourne and the other a country fire authority supervising 
fire brigades in the rest of the state. As an example, in South 
Australia there is a state-wide fire department and a fire staff with 
headquarters in Adelaide. 

In New Zealand, the Fire Services Act of 1949 set up a scheme 
of supervising fire brigades similar to the British arrangement. 
This was brought about by a disastrous fire in a department store 
at  Christchurch on Nov. 18, 1947, in which 41 persons lost their 
lives. 



FIRE PROTECTION 
W a t e r  S u p p l y  at Fires.-The supply of water for extinguish- 

ing fires has, of course, a large bearing on the efficiency of the 
fire department or brigade. Pipes should be laid in such a man- 
ner as to secure the best practicable supply of water in case of 
fire. Where there is no mains supply, firemen necessarily look 
for natural supplies of the means of extinguishment. Water sup- 
plies in rural areas are frequently inadequate and fire damage to 
farm produce and property is heavy in consequence. 

FIRE RESEARCH 

U n i t e d  States.-Underwriters' Laboratories, Inc., in Chicago. 
Ill., was established in 1894 by the capital stock fire insurance 
companies of the United States, members of the National Board 
of Fire Undernriters. In  19 jo, Underwriters' Laboratories of 
Canada was established by the stock fire insurance companies of 
the dominion. 

There are a number of other laboratories, each making substan- 
tial contributions to fire research. The most important in the 
United States, other than Undenvriters' Laboratories. Inc., is the 
Factory Llutual laboratories. established and operated by the As- 
sociated Factory Mutual Fire Insurance companies, with a large 
testing station at  Nornood. Alassachusetts. Mention also should 
be made of the fire testing station of the Swedish Govern- 
ment Testing institute. In  addition to these laboratories. with 
substantial test facilities, much fire research is conducted at 
numerous laboratories in schools and colleges throughout the 
world. 

U.S. and British standard methods of making fire tests of build- 
ing construction and materials are similar. The U.S. technique is 
described in Stalzdurd Metizods of Fire Tcs ts  o f  Buildirzg Constrz~c- 
t ion  and Jfutcriuls ,  prepared by a joint committee of the National 
Fire Protection association, the Ameri~an Society for Testing 
Materials. the Sational Bureau of Standards, the Associated Fac- 
tory Mutual Fire Insurance companies, the National Board of Fire 
Underwriters, and Underwriters' Laboratories, Inc., operat i~g 
under procedure of the American Standards association. 

One important development of fire research activities in the 
United States is the labelling of fire protection equipment and the 
reporting on hazardous devices by Under~vriters' Laboratories. 
Inc. I t  has long been a recognized principle of fire protection nork 
that a degree of reliability should be required in connection with 
devices for protection against fire that goes beyond what would 
be provided in de\,ices for other purposes. One method of ac- 
complishing this has been the development of standards for ex- 
tinguishers, sprinklers. fire pumps, fire doors, and other items of 
fire protection equipment. Standards as such are not self-policing. 
A method proposed to insure that purchasers get equipment which 
meets a specific standard is to ask for a certification from the 
manufacturer to that effect. This arrangement has been tried 
out in various places and is a practice in some European countries 
and in other parts of the world. Even such a certificate falls short 
of an ideal system of policing the devices. 

I t  was this need for a more dependable system of policing that 
prompted the fire insurance companies, through Under~vriters' 
Laboratories in the United States, to begin the practice of check- 
ing to see that certain standards were met with respect to fire- 
protectitle equipment. The Fire Offices' committee, in the United 

i s  com- Kingdom and for its foreign activities, has a similar but le- 
prehensive procedure. 

By the 19jos U.S. practice for many devices, labelled by Under- 
writers' Laboratories, was approximately as follo~vs: a manu- 
facturer submitted a product to conform ~vi th  some general stand- 
ard of fire protection service. ( I t  may! for example, have been an 
extinguisher which conformed to the standards of the National 
Fire Protection association for first aid fire appliances.) L7nder- 
writers' Laboratories also prepared detailed standards for the con- 
struction of the commoner types of devices on ~ ~ h i c h  it was asked 
to pass. The pilot model of the item passed Underwriters' Labora- 
tories' initial review, and a procedure was set up whereby subse- 
quent production of the item was checked under terms convenient 
both to Under~vriters' Laboratories and the manufacturer. This 
usually embodied an arrangement for the testing of the manu- 

facturer's product in the factory or making appropriate checks a t  
that point. Some items were further checked by purchasing them 
in the open market. 

In  return for subjecting their product to Underwriters' Labora- 
tories' examination and supervision, the manufacturer was al- 
lo~ved to place on his device a label which identified the product 
as having met certain specified standards. This, of course, was 
of great practical importance to insurance men who from time 
to time were called upon to recognize various items of fire protec- 
tion equipment as a hasis for credits or rebates in insurance 
charges. The label of Undenvriters' Laboratories, however, had 
an importance far beyond its use in insurance rating as i t  LTas 
widely used by property owners and by federal, state: and local 
authorities, particularly municipal fire and building departments, 
as a basis for identification and acceptance of the devices. 

G r e a t  Britain.-Systematic studies of fire resistance were be- 
gun in England toward the end of the 19th century by the British 
Fire Prevention committee, the results of which were published 
in a series of "red books" well known in the fire world. About 
260 of these reports were issued. the last one appearing in 1921. 
One of the results of this work was recognition of the need for 
a standard procedure in tests of fire resistance such as is described 
in the British Standard Definitions Jos Fire Resistance, Inconzbus- 
tibility arzd Norz-ZnfEanz??zability of Buildip~g il.laterials and S trz~c-  
tvres, published by the British Standards institution. In  order to 
provide facilities for such tests. the Fire Offices' committee built 
and equipped a fire testing station at  Boreham I4'ood, Elstree, 
opened in 1935. 

At about the same time the Riverdale committee, reviewing fire 
brigade services in England and Wales. recommended attention to 
fire research. A fire-fighting research section was established at  
the building research station of the department of scientific and 
industrial research. The formation of this section practically 
coincided with the outbreak of World War 11. At that time, there 
was a general expectation of severe damage by high explosive 
bombs and the air raid precautions department of the home office 
had set up a research and experiments branch. This became sub- 
sequently the research and experiments department of the ministry 
of home security. When i t  became evident that in many raids 
much more damage was caused by fire than by high explosive 
bombs, the expansion of the fire research work had to be consid- 
ered. The ministry of home security carried on with the work dur- 
ing the war, after which responsibility was resumed by the depart- 
ment of scientific and industrial research. During the war, a great 
variety of agencies contributed to various phases of the special fire 
studies of the war. 

At the war's close, the Fire Offices' committee proposed to ex- 
tend its fire research work and it was decided to establish the Joint 
Fire Research organization, the cost of which would be shared 
equally by the Fire Offices' committee and the department of 
scientific and industrial research. Accordingly, a fire research 
board was appointed in Nov. 1946. The Fire Offices' committee 
placed the fire testing station at the disposal of the Joint Fire 
Research organization as a part of their contribution to the capi- 
tal cost. 

The Elstree fire testing station embodies some of the most mod- 
ern furnaces for testing the structural components of buildings, 
a notable piece of equipment being a furnace in which building 
columns can be subjected to loading and fire temperatures at  the 
same time. 

Special Organizations.- There are a number of organizations, 
professional and technical, in the fire field within the United 
States and Canada which have kept up a steady pressure on prop- 
erty owners and public officials to bring natural fire hazards of the 
continent under control. The largest of these is the Kational Fire 
Protection association. The fire department organizations include 
the International Association of Fire Chiefs and the International 
Association of Fire Fighters (affiliated with the American Federa- 
tion of Labor). National insurance organizations like the Ka- 
tional Board of Fire Underwriters and fire insurance rating as- 
sociations and organizations in each of the states and provinces are 
active in  promoting fire prevention xork. 
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I n  ~ g z z  an important annual educational program of fire pre- 

vention education was introduced and came to be widely observed 
in both the United States and Canada-Fire Prevention week, held 
during the week each year in which the anniversary of the great 
Chicago fire of 1871 occurred (Oct. 8-10). The Chamber of Conl- 
merce of the United States awards prizes annually to local cham- 
bers for fire prevention activities. A home fire prevention cam- 
paign has been carried on since 19jo jointly by the National Fire 
Protection association and the Advertising council. "Sparky," the 
fire house Dalmatian, features this campaign of public education. 

The complexity and technical character of fire prevention and 
fire protection work is illustrated by the existence of not only the 
technical organizations, like the Fire Offices' Committee Fire Pro- 
tection association in Britain and the National Fire Protection as- 
sociation in the Lnited States and Canada, but by two professional 
organizations. The Institution of Fire Engineers is a professional 
society, with many members not only in the United Kingdom but 
throughout the British Commonwealth. Membership in a profes- 
sional grade in that organization is obtained through passing writ- 
ten examinations. and advancement to member is by vote of a 
board of senior fire brigade officers. 

I n  the United States and Canada, interest in the professional 
aspects of fire protection work is not limited to members of fire de- 
partments or brigades but includes persons in the insurance busi- 
ness and individuals in the management of industrial enterprises 
who have decisions to make with respect to fire prevention and 
protection measures. In  19j0, the Society of Fire Protection 
Engineers was organized as a section of the National Fire Protec- 
tion association. 

BIBLIOGRAPHY.-Horatio Bond (ed.), Fire and the Air War ,  National 
Fire Protection Association (1946) ; Robert S. Moulton (ed.), Hand- 
book of Fire Protection, National Fire Protection Association (19j4,) ; 
Municipal Fire .4dmitzistration, International City Managers' Associa- 
tion (1956) ; Fire grad in^ o f  Buildings, Joint Report of the British 
Building Research Board and Fire Ofices' Committee in "Postwar 
Building Studies." part I ,  "General Principles and Structural Precau- 
tions," no. 20  (H.M.S.O., London, 1946), part z ,  "Fire Fighting Equip- 
ment.'' part 3, "Personal Saiety," and part 4, "Chimneys and Flues," 
no. 2 9  (H.M.S.O., London, 1952). (Ho. B.) 

FIRESHIP, a vessel laden with combustibles, floated down 
on an enemy's ships to set them on fire. Fireships were used in 
antiquity and in the middle ages. The highly successful employ- 
ment of one by the defenders of Antwerp when besieged by the 
prince of Parma in I j85 brought them into prominent notice, and 
they were used to drive the Spanish Armada from its anchorage at 
Calais roads in 1588. In  1809 fireships designed by Lord Cochrane 
were used against French ships anchored in the Aix roads. In  
the Greek War for Independence fireships employed against Turk- 
ish crenrs were largely responsible for giving the Greek insurgents 
command of the sea. In  April 1862, the Confederates sent fire- 
ships against the Union fleet and mortar-boats below Fort Jack- 
son in the Mississippi river on five successive nights, but they 
xere toned clear and caused no damage. On April 2 4 ,  however, 
while Farragut's fleet was passing the Confederate forts during 
darkness his flagship the "Hartford" was set on fire by a fireship. 
The excellent discipline of the officers and men of the "Hartford" 
enabled them to put out the fire while using their guns against the 
Confederates to good effect. 

Fireships were made by building a fire chamber between the 
decks from the forecastle to a bulkhead constructed abaft the 
mainmast. This space was filled with resin, pitch. tallow and tar. 
together with gunpowder in iron vessels. The gunpowder and 
combustibles were connected by trains of powder and by bundles 
of brushwood called bavins I n  using a fireship, a body of picked 
men steered her down on the enemy and when close enough they 
set her alight and escaped in a boat which was towed astern. As 
the service nas  peculiarly dangerous a reward of £100 or a gold 
chain with a medal ( to  be worn as a mark of honour) was granted 
in the British navy to the successful captain of a fireship. A rank 
of capitaine de brzilot, next to the full captain, existed in the French 
navy of Louis XIV. (J. B. Hx.) 

FIRESTONE, HARVEY SAMUEL (1868-1938), U.S. 
rubber manufacturer, was born at  Columbiana, O., Dec. 20. 1868. 
After selling buggies in Detroit and solid-rubber carriage tires in 

Chicago, he went to Akron, O., (1900) and with a $ ~ o , o o o  in- 
vestment formed the Firestone Tire and Rubber company. He  
pioneered the manufacture of pneumatic tires for the Ford 
model-T automobile, nonskid tire treads, low-pressure balloon 
tires, motor truck and farm tractor tires. H e  early supported 
the ship-by-truck movement which led to long-distance trucking. 
To break a monopolistic grip on rubber prices held by growers 
in southeast Asia, he started plantations in Liberia (1526). 

When Firestone died Feb. 7, 1538, a t  Miami Beach, Fla., his 
company was a leading corporation, already experimenting x i th  
synthetic rubber and producing plastics. 

See Alired Lief, Havvey Firestone: Free i t fan  of Enterprise (1951) 
and T h e  Firestone Story (1951). (A. LF.) 

FIRE THORN: see PYRACAXTHA. 
FIRE WALKING, a religious ceremony common to many 

peoples, and ~videspread in all ages. The details of the ritual 
and its objects vary in different lands, but the essential feature of 
the rite, priests, fakirs and devotees passing barefoot over heated 
stones or smouldering ashes, is always the same. Fire walking was 
usually associated with the spring festivals and was believed to 
ensure a bountiful harvest. Such was the Chinese vernal festival 
of fire. 

In  the time of Kublai Khan the Taoist Buddhists held great 
festivals to the "High Emperor. of the Sombre Heavens" and 
walked barefoot through a great fire, preceded by their priests 
bearing images of their gods in their arms. Though they were 
severely burned, these devotees held that they would pass un- 
scathed if they had faith. 

J. G. Frazer (Goldelz Bouglz, vol. iii, p. 307) described the cere- 
mony in the Chinese province of Fukien. The chief performers 
were labourers who had to fast for three days and observe chastity 
for a week. During that time they were taught in the temple how 
they Kere to perform their task. On the eve of the festival a huge 
brazier of charcoal, often 2 0  i t .  wide, was prepared in front of the 
temple of the great god. At sunrise the next morning the brazier 
was lighted. A Taoist priest threw a mixture of salt and rice into 
the flames. The two exorcists, barefooted and followed by two 
peasants, traversed the fire again and again until it was somewhat 
beaten down. The trained performers then passed through with 
the image of the god. 

Frazer quotes Indian fire walks, notably that of the Dosadhs, 
a low Indian caste in Behar and Chota Nagpur. On the fifth, tenth, 
and full moon days of three months in the year, the priest walked 
over a narrow trench filled with smouldering wood ashes. 

The interesting part of fire walking is the alleged immunity of 
the performers from burns. On this point authorities and eye- 
witnesses differ greatly. 

FIREWEED, any of several weedy plants that spring up pro- 
fusely after a forest fire, especially the great willow-herb (Epilo- 
bium angustifolizrm, family Onagraceae) which occurs throughout 
Xorth America and in northern Europe and Asia. Less common 
are the American horseweed (Conyza ca7zadc~zsis). which is widely 
naturalized in Eurasia. and Ei*eciztites hieracijoliu (both belonging 
to the family Compositae) also introduced into the Old IVorld. 
All but the great willow-herb are annuals and hence difficult to 
eradicate on a scale sufficient to be effective, unless they are 
chemically destroyed. The most profuse, because of its wind- 
blown downy-tufted seeds. is the great ~villow-herb (9 .v . ) .  Spray- 
ing with 2.4-D in bright sun will kill it. (S. T R. )  

FIREWORKS. The history of pyrotechny may be said to 
have begun \\hen a prehistoric firemaker first mixed saltpetre from 
his cooking ~ i t h  charcoal from his fire, to use as tinder. I n  sub- 
sequent ages other ingredients nere  added as pyrotechnic mixtures 
developed. and eventually. when the principle of the gun was 
evolved by Berthold Schnartz in the 13th century, the pyro- 
technic mixture most suitable for his needs was named gun- 
powder. 

About the date of the introduction of artillery the military fire- 
worker came into existence, whose business was to provide pyro- 
technic engines of n a r ,  to which duty was subsequently added the 
provision of spectacular firenorks in celebration of victory or 
peace During the 17th and subsequent centuries most occasions 



FIREWORKS 
of national rejoicing were celebrated by displays of fireworks; 
these were generally provided by the military fireworkers. 

I n  earlier displays a limited number of pyrotechnic effects were 
eked out with others of a scenic or theatrical nature and the use 
of merely inflammable substances, in the form of torches and 
flares, which cannot, strictly speaking, be classed as pyrotechnics. 
I t  was not until the early part of the 18th century that displays of 
a n y considerable pyrotechnic 
merit were produced, 

During the I 7th century there 
were two schools of pyrotechnic 
thought, that of northern Europe, 
with Suremberg as its centre 
and Clarmer as its leader, and 
the Italian school. The former, 
although producing probably bet- 
ter results from a purely pyro- 
technic point of view, could not 
vie with the southern school in 
artistic elaboration and the scenic 
accessories introduced. I n  the 
earlier part of the 18th century 
the brothers Ruggieri, Bolognese 
firework artists, attracted no 
doubt by the lavish expenditure 

CROSS SECTION OF  A S K Y R O C K E T  
of Louis XV'' visited Paris and The solid black port ion represents the 
produced displays at  Versai1les cornpos,tion, which when ignited, pro- 
and elsewhere on a hitherto un- duces a recoil tha t  starts the rocket 
Drecedented scale. one of :he on i ts  spectacular upward fl ight 

Ruggieris, in conjunction with one Santi, carried out the display in 
London which celebrated the Peace of .Aix-la-Chapelle in 1749, 
an event which appears t o  have been celebrated in most of the 
capitals of western Europe. During the remainder of the cen- 
tury firework displays increased both in number and scale; in 
addition to official exhibitions celebrating national events, the pop- 
ular places of resort, the tea gardens and bowling greens began 
to add fireworks to their list of attractions. Those in the London 
resorts, Vauxhall, Ranelagh and Rlarylebone gardens, are still 
remembered. 

As yet no real advance had been made in pyrotechnic mixtures; 
no colour had been introduced, the art still relied on saltpetre, 
which had been its foundation. (The importance attached to this 
salt by early writers, such as Biringoccio, is reflected in the long 
and elaborate dissertation they give on its preparation and refine- 
ment.) Although some pyrotechnists claimed to produce various 
tints, there is no doubt De Frezier, in his two books published in 
1707 and 1747, came nearest to the truth in describing the flame 
produced by his compositions as "reddish," "greenish," etc. 

I n  the first quarter of the 19th century, however, the era of 
modern pyrotechny began with the introduction into the art of 
potassium chlorate, which had been discovered by Berthollet in 
1788. Genuine colour effects were now possible and a field of re- 
search was opened which, even yet, has not fully been explored. 
The subsequent introduction of the two metals, magnesium (about 
186;) and aluminium (in 1894) also gave a brilliancy never be- 
fore attained, and added greatly to  the variety of effects produced. 

The famous displays a t  the Crystal Palace, near London, insti- 
tuted in 186j, mere one of the greatest factors in the devel- 
opment of the modern display. Old-fashioned limitations and 
scenic accessories were discarded and a scale and method, 
both in aerial and ground fireworks, were reached which had 
never previously been attained, eclipsing any official effort, with 
the exception of the "National Peace display" in Hyde park in 
1919, which was probably the greatest display produced up till 
that time. 

F i r e w o r k  Compositions.-The phenomenon we know as 
fire is produced by the combination of certain substances, which 
have a tendency so to do, wiih oxygen in so rapid a manner as to 
produce intense heat. When such inflamn~able substances are set 
on fire in the ordinary way they obtain the necessary oxygen from 
the air. The ar t  of the pyrotechnist is in the production of mix- 
tures of ingredients which do not depend on atmospheric oxygen 

for their combustion. These mixtures are known as pyrotechnic 
compositions. Every pyrotechnic composition contains at  least 
one ingredient having a supply of oxygen with which i t  readily 
parts and others which receive and combine with that oxygen and 
in so doing produce the effect for ~5-hich the particular composi- 
tion has been designed. The most used oxygen-supplying ingre- 
dients are potassium nitrate (saltpetre) and potassium chlorate, 
Compositions may be divided into two classes, those designed to 
produce force and sparks and those producing flame, either white 
or coloured. There are also certain compositions which are de- 
signed to produce special effects such as noise, a dense cloud of 
smoke for military or other purposes, or a whistling sound as that 
produced by picrate of potash in the familiar whistling rocket. 

Force a n d  S p a r k  Compositions.-The basis of these composi- 
tions is a mixture of potassium nitrate, sulphur and charcoal, 
ground to a fairly fine powder. In  some cases "mealed," or finely 
ground gunpowder is added to give extra fierceness when required, 
as for sky rockets, turning cases (used to turn wheel devices) and 
similar fireworks. Additional ingredients are included to produce 
sparks of various forms. The nitrate of lead and barium are also 
used sometimes in these compositions; also aluminium in an ex- 
tremely finely divided dust to  produce a very brilliant white fire. 

F l a m e  Compositions.-In this class are included those com- 
positions which give colour to pyrotechny, the "stars" in rockets, 
shells and roman candles, the decorations on revolving and sta- 
tionary devices and set pieces and the outlines in pictorial, or (as 
they are technically called) lancework pieces. White Fire, which 
varies in its composition according to the purpose for which it is 
used, generally consists of the ingredients potassium nitrate, salts 
of antimony, or arsenic and sulphur. With the exception of white 
fire and a few others of little importance, such as the portfire and 
blue light used a t  sea, flame compositions rely for their combus- 
tion and their colour on the presence of potassium chlorate, or 
occasionally perchlorate. Coloured Fires. The combustion of po- 
tassium chlorate, or perchlorate, in combination with a metal salt 
has the effect of turning the metal present into a gaseous state and 
produces a coloured flame. The following are the salts used:- 
Red, the nitrate, carbonate or sulphate of strontium; green, the 
nitrate, chlorate or carbonate of barium; yellow, oxalate or car- 
bonate of sodium, and for blue the carbonate, sulphide or arsenite 
of copper in combination with calomel, mercurous chloride. I t  
is interesting that, although copper burnt in a blowpipe flame pro- 
duces a green colour, in pyrotechny copper salts are only used to 
produce blue, as in the presence of chlorine, which must be pres- 
ent with potassium chlorate, the flame is blue; this is deepened by 
the addition of calomel, which produces still further chlorine. 

hlagnesium powder is used with colour compositions where ex- 
tra brilliancy is aimed at. Most colour compositions have, in addi- 
tion, some burnable substance which serves to increase the mass 
and effect without detracting from the brightness or colour. The 
most commonly used are shellac, sterine, sugar of milk, pitch and 
paraffin. Sometimes the burnable substance serves also as an 
agglutinant, as shellac and spirit, starch paste, gum water, linseed 
oil or dextrine. 

F i rework  Cases.-The composition of each firework is en- 
closed in a "case" formed of paper, pasted and rolled round a 
cylindrical former; they are either "dry rolled," that is, only the 
edge of the paper is pasted, or "wet rolled" in which case the 
paste covers the whole surface of the paper. Generally the case 
used for force and spark compositions remains intact during 
the burning of the firework and that enclosing a flame composi- 
tion is consumed as the firework burns. 

Compositions are introduced into the cases in two ways, either 
by "charging" (when a succession of small quantities of composi- 
tion are poured in from a scoop of suitable size, each scoopful 
being consolidated by a number of blows delivered by a mallet on 
a cylindrical wooden tool exactly fitting the bore of the case, 
known as a "drift"), or by "filling" with a small copper funnel 
having a spout of suitable size to fit the case and provided with 
metal rod of somewhat less diameter than the inside of the spout, 
having a knob for the hand at  the upper end. Composition is 
placed in the funnel, the spout inserted in the case and a rapid up 
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and down movement of the rod alternately releases a small quan- 
tity of composition and consolidates it in the case. This method 
is only used with cases of small diameter. 

I t  may be as well to mention here that these manual methods 
have never been superseded satisfactorily by mechanical means, 
although many experiments have been made. In pyrotechny, as 
in some other crafts, hand work maintains its superiority. 

Rockets.-The rocket, which is the most elaborate in con- 
struction of any single firework, also requires the highest degree 
of technical skill in manufacture. The sky-rocket (its most famil- 
iar form) is driven into the air by the recoil produced from a jet 
of fire thrown out by its burning composition. In order to make 
this jet as strong as possible the case, which is wet rolled, is choked, 
or constricted, by pulling in with a cord near one end before dry- 
ing. In  addition, the composition is so charged into the case that 
a conical cavity is left from the choke or vent, nearly to the top 
of the case; by so doing, when the rocket is ignited, as large an 
area as possible of composition is burning at  the moment when it  
is required to give the rocket its initial impetus. This cavity is 
produced by charging the rocket on a tapering spindle and using 
drifts of varying lengths, pierced with a hole of suitable size. 
Above the composition in the body of the rocket is a diaphragm 
of compressed clay, bored with a central hole through which the 
fire from the top, or "heading," of the composition is communi- 
cated to the "garniture" contained in a case, usually in the form of 
a truncated cone, which forms an extension of the body of the 
rocket and is known as the "cap." The garniture consists of 
"stars" of colour, or other suitable composition, either contained 
in short cylindrical cases, when they are known as "pinched stars" 
from their method of manufacture, or compressed into cylindrical 
form without a case, when they are known as "pumped stars.'' 
Gerbs  and Founta ins  are charged without a central cavity, the 
choke generally being formed by a clay diaphragm. The composi- 
tions are similar to those of the rocket, with the addition of spark- 
producing ingredients. The composition for gerbs (formerly 
known as Chinese fire) contains iron filings; for fountains (for- 
merly known as brilliant fire) steel filings; and for flower pots, 
lampblack, producing remarkable sparks, which, from thelr form, 
gave to this composition the name of spur fire. D e ~ i c e s  and S e t  
Pieces consist of frameworks of wood on which are secured fire- 
work units which are connected together by quickmatch and take 
the form of wheels moving in the vertical or horizontal plane; 
stationary, or, as they are called, fixed devices, of various geo- 
metrical forms; waterfalls; tree pieces and "lancework" pieces. 
The outline of a lanceaork piece is constructed in cane on a wood 
lattice framework and the design picked out in appropriate colour- 
ing with lances (small cases of colour, or "bright" composition, 
about the size of a cigarette) ; by this means almost any pictorial 
design can be carried out. At the Crystal Palace, London, where 
this type of set piece has been most highly developed, pictures 
have been produced over 6ooft. long and joft. high, carried out 
entirely in lines of fire. 

See Vannuccio Biringoccio, Pirotechnia (Venice, 1540 and ~j j?) . ;  
De Frezier, Trait t  des Feu$ d'drtifice (1707  and 1747) ; Ruggierl, 
Eldmens de Pyrotechnie (1801 and 1821) ; Chertier, Nouvelles 
recherches sur les feux d'artifice (1843 and 1854) ; Websky, Lust- 
feuerwerkkz~nst (Leipzig, 1878) ; Kentish, T h e  Pyrotechnist's Treasury 
(1878) ; Denisse, Traitd pratique complet des feux d'artifce (1882) ; 
A. St. H. Brock, Pyrotechnics, T h e  History and Art of Pyroteclzny 
(containing a complete bibliography) (192 2). (A. ST. H. B.) 

FIRMAMENT, the sky, the heavens. In the Vulgate the 
word f irmamenttun,  which means in classical Latin a strengthen- 
ing or support ( f i rmare ,  to make firm or strong) \\.as used as the 
equivalent of u r c p i w p a  ( ~ T E P E ~ E L V ,  to make firm or solid) in the 
Septuagint, which translates the Heb. r iq iya ' .  The Hebrew 
probably signifies literally "expanse,!' and is thus used of the 
expanse or vault of the sky, the verb from which it is derived 
meaning "to beat out." In Syriac the verb means "to make 
firm:" and is the direct source of the Gr. o r t p i w P a  and the Lat. 
firmamenturn. I n  ancient astronomy the firmament was the 
eighth sphere containing the fixed stars surrounding the seven 
spheres of the planets. 

lived in the reign of Constantine. His D e  erroribzls p r o f a n a r u m  
religiolzzrm, written c. 346 and still extant, attacks the falsc: objects 
of worship among the oriental cults and discusses a number of 
formulae and rites connected with the mysteries. I ts  declamatory 
tone contrasts with his eight books on astronomy (Libri viii, 
M a t h e s e o s )  written c.  336. 

The best editions o i  the De Errovibzcs are those by C. Bursian 
(Leipzig, 18j6) ; by C. Halm, in his l~l inucius Felix (Gorp.  Scr. Eccl. 
La t .  ii) (Vienna, 1867) ; and by K. Zeigler (1907). The astronomical 
work was first printed at \-enice in 1499, the last edition being by 
W. Kroll and F. Skutsch (Leipzig, 1897-1913). See G. Ebert, Gesch. 
der chr. lat. Li t t .  (1889) ; 0. Bardenhewer, Patrologie (1901). 

FIRMINY, a town of central France in the de'partement  of 
Loire, 8 mi. S.W. of St. Etienne by rail. Pop. (1954) 17,834. I t  
has important coal mines known since the 14th century and exten- 
sive manufactures of iron and steel goods. 

FIRST AID TO THE INJURED. First aid is defined as 
the immediate and temporary care given the victim of an accident 
or sudden illness in order to avert complications, lessen suffering 
and sustain the person until the services of a physician can be 
obtained. Proper immediate care is sometimes necessary to save 
life, but the knowledge of what not to do as well as what to do 
is vitally important. The present article on first aid procedures 
is a compilation of instructions recommended by the American Red 
Cross, the Bureau of Health Education of the American Medical 
association, and the Detroit Industrial First Aid Advisory com- 
mittee. 

General instructions that apply to all first aid activity are avoid- 
ance of excitement or panic, correction of situations that might 
aggravate the original injury, and protection of the accident vic- 
tim from unnecessary exposure to the elements or to new hazards 
such as accidents occurring while speeding to a first-aid station 
or hospital. For example, in motor accidents, the victim should 
be removed from the highway, if this is possible, or guards placed 
about the area to warn approaching traffic. Certain common con- 
ditions such as heart attack, stroke, fainting and epilepsy cannot 
be readily differentiated by the first aider. When these emer- 
gencies arise, they will be best cared for by applying the proce- 
dures of first aid for shock. 

When the victim is prostrate he should not be moved until the 
proximate nature of the injury has been determined. The victim 
should be kept lying in a comfortable position, his head level with 
the body. If the victim is unconscious, he should be handled as 
for skull fracture or apoplexy. A smell of alcohol on the breath 
can be misleading. 

F i r s t  A i d  Equipment.-A first aid kit (distinguished from a 
home medicine cabinet) should consist of a dust-tight durable case 
containing the following items: several packages of sterile gauze 
squares of two or more sizes, 2 in. x 2 in. to 4 in. x 4 in.; sterile 
gauze or muslin dressings about I yd. square; a roll of I in. ad- 
hesive tape; six bandages, I in., z in. and 4 in. widths; one pair 
bandage scissors; one package sterile cotton applicators; one pair 
tweezers; one package ready-made adhesive gauze compresses; 
one first aid bottle ( I  oz.) mild antiseptic; one 24-in. elastic band- 
age; safety pins; and two ampules of aromatic spirits of ammonia 
that may be broken when needed. All medication and supplies 
should be plainly marked and labels read carefully before using. 

I n  addition, the home and automobile should be equipped with 
wooden splints and the bandages to apply them, a blanket, flash- 
light, jackknife and a short pencil and pad for recording pertinent 
information. 

Examination.- Look for serious bleeding, stoppage of breath- 
ing and poisoning. They must be treated immediately. Then 
look for evidence of wounds, fractures, dislocations and burns; 
feel the pulse; try to elicit response from the victim. Never try to 
have a patient stand or walk until you have determined there is 
no injury to the spine, pelvis or legs. Keep the injured person 
warm. He should have blankets under him, but the first aider 
in covering him must give consideration to the temperature of the 
environment. Keep the patient comfortable but not hot. Never 
give water or other liquids to an unconscious person. Do not let 
the patient see his own iniurv. Send someone to call a ~hvsician - - A .  

FIRMICUS, MATERNUS JULIUS, a Latin writer, who or ambulance. 
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Shock.-In every severe injury shock is a serious condition and 

may result in death. Severe pain, loss of blood, extensive burns 
and accidents due to electricity cause a depressed state of all body 
functions, resulting in a failure of blood circulation. Shock may 
be more severe in the aged. The symptoms usually develop grad- 
ually. The skin is cool and clammy; perspiration is noted on the 
forehead, above the lips and palms of the hands; the pulse is weak 
and unconsciousness may occur. Shock is so serious that every ef- 
fort should be made to prevent it. Elevate the lower part of the 
body. In  chest injuries raise the head and shoulders slightly if 
breathing is difficult. Keep the patient comfortable but not hot. 
Fluids such as warm water, broth, tea or coffee may be given in 
small amounts unless the patient is nauseated, unconscious or has 
an abdominal wound. Alcoholic drinks are not advised. Avoid 
unnecessary moving. (See also SHOCK.) 

Transportation.- In the handling of any seriously injured or 
prostrate person the transportation of the patient is of prime im- 
portance. Improper action might increase the damage a t  the site 
of the injury and cause harm to nerves and organs, thereby seri- 
ously complicating the original injury. Few cases require hurried 
or snap decisions. Determine by observation and questioning the 
approximate nature of the injury. Notify a physician as soon as 
you have essential information regarding the type of injury (head, 
back, limb, abdomen) and the age of victim (child, adult, aged). 
Request advice regarding immediate care and do not end the tele- 
phone conversation until you are sure the doctor's questions are 
answered and advice is given. Csually the physician ~vill notify 
the hospital and call an ambulance. If this is not feasible, deter- 
mine your transportation method. Exactly what is to be done? 
What materials are needed to move the patient? If the patient is 
to be carried to a vehicle, how must he be placed in i t ?  Exactly 
what is the duty of each helper in carrying the patient to the 
vehicle? These questions should be answered by the first aider 
before getting started. The patient should not be bothered or 
worried by questions or discussion of the matter. 

The stretcher is extremely valuable in short or long transporta- 
tion. Stretchers may be improvised by the use of the following: 
( I )  poles and blanket; (2) a blanket properly rolled; or (3) a 
door, ladder or screen covered with light board and blanket. If 
the patient is unconscious, his hands should be tied together with 
a bandage; if he is conscious, his hands may be left free. Few 
cases require breakneck speed; many are benefited by careful 
movement rather than haste. Seek advice and assistance at the 
hospital before moving the patient from the vehicle. 

INJURY TO BONES AND JOINTS 

A fracture is a break in a bone and is generally the result of 
violence such as a fall or a sudden blow. X-ray examination is the 
most positive way for determin- 
ing the nature and extent of any 
bone injury. There are t n o  kinds 
of fractures, ( I )  closed (simple) 
where the bone is broken, but no 
connecting wound from the bro- 
ken area through the skin; ( 2 )  

Open where the bra- F R O M  T H E  D E T R O I T  I N D U S T R I i i L  F I R S T  A I D  

ken bone penetrates the skin or a C O \ , , d t T T E E  U N l V  O F  M l C H l G A H  

crushing injury has broken the I N S T I T U T E  O F  I N D U S T R I A L  H E A L T H ,  BY C O U R  
T E S Y  O F  F E B R U A R Y  P U B L I S H E R S  

skin and muscle tissues to the ,,,, , -,,,, ,, (,,,, ,,, ,,,, 
depth of the broken bone (fig. I ) .  FRACTURES 

An open fracture, because of the 
entrance of germs, is much more serious than a closed fracture. 
A history of a fall or violence, pain on motion about the injured 
area, deformity, tenderness and swelling over the injured bone are 
characteristic of fracture. 

For all fractures and possible fractures keep the broken ends 
and adjacent joints quiet. Splint the injured area when in doubt. 
If the fracture is open (compound) and bone or tissue protrudes 
through the damaged skin, special care must be exercised in the 
handling of the injury. (See also FRACTURES AND DISLOCATIOXS; 
BOXE, DISEASES A S D  IKJURIES OF.) 

F r a c t u r e  of Long  Bones (Arm,  Leg)  should be immobilized 

with a splint. In  fractures of the leg, thigh or hip apply the splint 
before moving the victim. If it is necessary to move the injured 
person a short distance, someone should place his hand above and 
below the fracture area to keep it quiet ~ilhile others support the 
weight of the body. Use a stretcher if one is available. 

Splints should be padded and sufficiently long so that the joint 
on each side of the fracture is incorporated in the splint. Impro- 
vised splints can be made from thin boards of suflicient length 
covered with padding. Too small or unwieldy boards are likely to 
cause more harm than good. 

F r a c t u r e  of t h e  Spine (Backbone)  is caused by a fall or 
crushing accident. Backache, pain in the neck, paralysis of one 
or both lower extremities and shock are symptoms that the spinal 
cord may be damaged. Extreme caution is important in the han- 
dling of this type of injury because permanent paralysis or even 
death may result from improper first aid. Transport the victim 
on a rigid frame. This frame may be improvised by using boards 
or a door; support the head and neck carefully. If the patient is 
found on abdomen or side, roll him gently to the back, rotating 
the neck in line as the body rotates and bind him to the frame. 
Do not use a pillow, particularly if the injury is in the neck or 
upper back. Place pads on each side of the head to prevent rolling. 
Place a small padding under the small of the back. Do not permit 
the patient to sit up. Do not let the head tilt forward, sideways 
or backward. Do not move the patient from the frame to a 
stretcher or bed until he has been examined by a physician. 

Frac ture  of t h e  H i p  is generally the result of a fall. Symp- 
toms are usually shock, often severe; the foot is frequently turned 
outward; there is tenderness and pain over the hip. While on his 
back the patient cannot raise his heel although he can move his 
ankle and foot. Apply a splint on the injured side of the body 
from armpit to foot. If a splint is not available bandage the in- 
jured limb to the other limb. Give proper shock care. Transport 
on a stretcher. 

Sprains.-Sprains result from a tearing and stretching of liga- 
ments about a joint. There is pain, swelling and possible dis- 
coloration. I t  is often difficult to differentiate a sprain from 
a fracture; if there is doubt it is best to treat the injury as if it 
were a fracture. Rest and elevation of the affected area are 
desirable, as are cold applications. 

WOUNDS 

A wound (9.v.) is a break in the skin and is classified as an 
abrasion (scraped), incision (cut),  laceration (torn) or puncture 
(stab) mound. The dangers that might complicate wounds are in- 
fection, hemorrhage and shock. 

In the first aid treatment of wounds, cleanliness is essential. Do 
not touch the mound a i t h  the hands or fingers or any unsterile 
material. A minor abrasion or laceration should be cleansed thor- 
oughly with bland soap and warm water, rinsed with warm water 
and treated with a mild antiseptic; the injury then may be dressed 
with a ready-made adhesive gauze bandage or sterile gauze and 
roller bandage. Do not use improvised bandages or dressings un- 
less the material has been thoroughly washed with soap and hot 
water and freshly ironed. If the wound is of a nature that will 
require subsequent dressing, it is advisable to consult a physician. 
Wounds which cause hemorrhage have usually cut or torn a blood 
vessel. Nost vessels close to the surface of the skin are veins and 
small arteries. All that is needed for control of the bleeding is 
direct pressure over the wound with sterile gauze from the first aid 
kit or a clean unused handkerchief. I t  is not harmful to allow 
fresh water to run over the bleeding wound before applying pres- 
sure with a square of gauze between the fingers and the wound. 
This is called digital pressure (fig. 2). Do riot apply a retaining 
bandage until the bleeding has been controlled. I t  is better to add 
another piece of gauze over the first section than to remove the 
first gauze from the mound. Contamination of the n-ound by con- 
tact with additional material should be avoided as much as possible. 
When bleeding is not severe, infection is the chief danger. 

When arteries are cut or a number of large veins have been lacer- 
ated, severe bleeding ensues. Blood from the arteries is bright red 
and comes in spurts. The chief duty of the first aider is to stop 
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the loss of blood; determine as quickly as possible the source of 
bleeding and apply digital pressure close to the nound, but not 
on the wound's edge. If digital pressure will not stop the flow of 
blood, it may be necessary to apply a tourniquet but this should 
be done only as a last resort. The tourniquet is a dangerous in- 
strument. and it should be used 
only when profuse bleeding- 
such as that which occurs vihen a 
large artery or vein in one of the 
limbs has been cut-cannot be 
checked by direct pressure. In  
preparing the tourniquet, do not F R O M  T H E  D E T R O I T  I N O b S T R I A L  F I R S T  A I D  

A O V I S O R Y  C O U M I T T E E ,  U N I V .  O F  M I C H I G A N  

use rope, wire or any material I N S T I T U T E  O F  I N D L ' S ~ R I ~ ~ L  H E A L T H ;  B Y  C W R .  

that might cut into the flesh when TE" O F 

drawn tight. Use flat material a t  2.-USE OF G A U Z E  S Q U A R E  

least an inch wide, such as a ~~,!!,,~UND 'ONTRoL O F  

necktie, belt or suspender. Place 
the tourniquet close to the wound where the skin is unbroken. but 
not on the wound edge. lL7rap the tourniquet around twice and 
draw it tight enough to check the flow of blood. Tie the ends 
with a slipknot, so that if it is necessary to release the tourniquet 
it can be done very gradually by undoing the slipknot without re- 
moval of the tourniquet and movement of the injured limb. A 
properly applied tourniquet may be left in place for one to two 
hours without causing harm by pressure. I t  need not be reapplied 
unless severe bleeding occurs again; then it should be tightened 
until bleeding stops. 

P u n c t u r e  Wounds  caused by penetrating objects should al- 
r a y s  be regarded as serious because of the danger of tetanus ( q . ~ . ) .  
Puncture wounds do not cause much bleeding unless a blood vessel 
has been injured. Frequently foreign material such as street dirt 
or clothing is carried into the nound. These wounds are difficult 
to clean out. The important care in first aid consists of thor- 
oughly cleansing deep into the wound xi th bland soap and water, 
applying a first-aid dressing and sending the patient to a physician 
for the administration of tetanus antitoxin or toxoid. Do not wait 
to see nhat  nil1 happen even until the next day. 

Gunshot  Wounds  generally penetrate farther than do other 
puncture wounds and may involve blood vessels or organs \\here 
internal bleeding mould take place. Shock is a frequent symptom 
of internal bleeding. The need of a physician, ambulance and hos- 
pitalization is imperative. 

Infected Wounds.-Infection is caused by germs entering a 
mound at  the time of injury or subsequently. The symptoms are 
pain. swelling, redness and heat. Sometimes pus. red streaks, 
swollen lymph glands and fever are present. A physician's care is 
necessary. First aid until the patient can see a doctor is as fol- 
lows: rest and elevate the infected part if possible; apply fomenta- 
tions made with Epsom salts or boric acid and hot water. Do not 
touch the wound or attempt to squeeze out the pus. 

Wounds of t h e  Abdomen.-The danger of abdominal n ounds 
is internal bleeding and rupture of intestines or some other abdom- 
inal organ. Operation is usually necessary. Sometimes injuries to 
the abdomen do not cause external wounds though the patient may 
have pain with signs of shock. If there is an external wound. ap- 
ply a sterile dressing and binder and provide careful, immediate 
transportation to a hospital. 

Wounds i n  Which  Fore ign  Bodies Remain.-If a small ior- 
eign body protrudes from a wound, clean the area with soap and 
water; apply antiseptic; remove the foreign body ~ ~ i t h  forceps 
boiled in water; and again apply an antiseptic and ready-made ad- 
hesive gauze dressing. If the foreign body is large or deeply em- 
bedded. do not attempt to remove it. Apply a sterile dressing and 
take the patient to a physician. 

Eye  Wounds.-Vision is sometimes seriously and permanently 
damaged by delayed or improper care of a foreign body in the eye. 
Do not rub the lid over the eye. Do not examine the eye with un- 
xashed hands. Do not use a toothpick or other instrument in an 
attempt to remove the foreign body. Do not use an eye cup. Do 
not apply ointment or eyewash to the eye. Do not touch the eye- 
ball. A sterile applicator or corner of a clean handkerchief dipped 
in boric acid solution may be used to remove a foreign body that 

is in the fold between the eyeball and the lid. If the foreign body 
is fixed on the eyeball, the patient shollld be sent to a physician. 
Retain a sterile dressing over the closed eyeball with a strip of 
adhesive tape. Wounds that penetrate the eyeball are serious. 
Do not remove any splinter that is partially embedded in the eye- 
ball. Apply a sterile pad and loose bandage and take the patient 
to a physician or hospital immediately. (See also BANDAGES AXD 
BAND ~ G I X G . )  

A n i m a l  Bites.-Puncture wounds inflicted by pets or stray 
animals occasionally cause severe infection. Rabies (q.v.1 may 
result from a mammal bite, especially a dog bite. Cats and squir- 
rels may also be carriers of the rabies virus. The offending mam- 
mal should be kept under observation by a veterinary or police 
official until it is determined that it  is not suffering from rabies. 
The ~vound should be cleansed with soap and water and a sterile 
dressing applied. Obtain medical attention for rabies immuniza- 
tion at  once even though the wound is minor. One should never 
wait to see if trouble develops. 

S n a k e  Bites.-The fangs of a poisonous snake cause puncture 
wounds through the flesh of the person struck. Pain is immediate, 
and the skin about the bite takes on a dark nurnle discoloration. 

A .  

As the poison is absorbed into the system, more general effects are 
noted: weakness, rapid pulse, nausea and vomiting. Prompt first 
aid is imperative in order to remove as much of the venom as pos- 
sible. Snake bites on the extremities require the use of a tourni- 
quet, applied somewhat above the wound-that is, on the trunk 
side immediately after the wound is received. Several cuts should 
be made over the site of the puncture, mith a razor blade or sharp 
knife, sufficiently deep to cause bleeding. Apply suction with the 
mouth or, preferably, by means of a suction cup to extract the 
poison. The poison if swallowed is not harmful. Shock should be 
treated and the victim transported to medical care. Alcoholic 
drinks have no value in snake bites. 

Insect  Bites.-Some persons are more susceptible to insect bites 
than others. In  the case of a bee, wasp or hornet bite, the sting 
is usually seen in the mound and should be removed by scraping. 
Do not pluck out with the thumb and forefinger because squeezing 
the sting empties the contents of the poison sac into the wound. 
Local application of baking soda paste, calamine lotion or ice cold 
compresses gives relief, and considerable benefit can be obtained 
by the use of antihistamine pills prescribed by a physician. (See 
also IXSECT BITES AND STINGS.) 

COMMON MEDICAL EMERGENCIES 

Burns.-A burn is caused by dry heat or flame; a scald is caused 
by steam or hot liquid; chemical burns are produced by the cheini- 
cal action on the skin; electric burns are caused by the electric 
flash x~hich damages the skin. The dangers from burns are shock 
and infection. Small burns may be cleansed and first-aid ointment 
a i t h  sterile dressing applied. the wound being redressed after 12 

hours. Do not apply butter, lard, vinegar or similar household 
items. For extensive burns, remove clothing except where it  sticks 
to the burned area. Keep the patient warm and treat for shock. 
The outstanding signs of burn shock are thirst, complaint of cold 
and gray to purple colour of the lips. Cover the burned area with 
a thin layer of sterile gauze or dressing retained with loose band- 
age. Do not use absorbent cotton on a burn. D o  not remove for- 
eign substance from the burned area or open blisters; this should 
be done by a physician. Chemical burns should be mashed imme- 
diately with a large amount of water so that the chemical will not 
burn deeper. Acid burns should be washed freely ni th  na te r  and 
a paste of bicarbonate of soda applied and covered ni th a dressing. 
Caustic burns should be washed mith a weak vinegar solution and 
rinsed with nater. (See also BURNS.) 

Frostbite.-Exposure of the body to cold results in a stoppage 
of the flow of blood to the frozen part. The terminal ends of the 
circulation such as ears, fingers, nose and feet are often frost- 
bitten. 

Experience in World War I1 and the Korean war indicated that 
the least damage results when thaning is accomplished by immer- 
sion of the frozen part in a water bath maintained at  a tempera- 
ture of 86" to 89" F. until a reddish colour is restored to the 
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frozen part. Restore the general condition of the victim with 
warm drinks and blankets. After the circulation is restored in 
the frozen area. the victim should be encouraged to exercise the 
movable parts. Do not rub or massage the frozen part with snow 
or any other substance. The patient should not smoke during 
thawing of the frozen part. Blisters which develop over the frozen 
areas may be opened on the second day. (See also FROSTBITE.) 

Nosebleed.-The patient should sit up, loosen collar, clear 
blood clots and mucus from the nostrils, press the nostrils together 
firmly or apply pressure on the upper lip just below the nose. If 
bleeding does not cease in a reasonable time, pack the nose gently 
with gauze. Be sure the ends of the gauze protrude so that it can 
be easily removed. Do not use cotton. (See also NOSEBLEED.) 

H e a r t  Attack.-Such cases generally resemble fainting with 
complaint of shortness of breath (air hunger) and pain in the 
chest or upper abdomen which sometimes radiates down the left 
arm. The patient is often apprehensive. Keep the patient quiet 
and lying down. loosen collar and tight clothing; coffee or tea may 
be given. Call a physician immediately. 

A b d o m i n a l  P a i n  is an early syn~ptom of many disorders, some 
of which are serious. Disease of the stomach or bowel is generally 
evident by vomiting. constipation or diarrhea. Appendicitis may 
begin with pain in the upper abdomen or tenderness in the lower 
right side. little or no fever and generally some nausea. A laxa- 
tive should never be given until the diagnosis is certain. Ii nec- 
essary give a one-pint soapsuds enema, apply an ice bag to the 
abdomen, give no fluids or food by mouth and have a physician 
come to the patient. After the age of 40, vomiting after meals, 
passage of dark blood from the bowels or any abdominal distress 
with distention indicates the immediate need of a thorough physi- 
cal examination. 

A p o p l e x y  (Stroke).- The victim should be recumbent with 
head and shoulders raised and adequately covered. Cold applica- 
tions should be applied to the head. Stimulants are harmful. The 
patient should not be moved a t  the time. (See also STROKE.) 

 convulsion^.-Onset is sudden, though sometimes the patient 
realizes an attack is coming on. The patient may cry out. lose 
consciousness and bite his tongue. An attack lasts a few minutes 
and is folloxved by drowsiness and mental confusion. Protect the 
patient from self-injury. Protect the tongue from being bitten 
by placing a pencil or small stick wrapped with a handkerchief 
between the teeth. Give nothing by mouth. Encourage the pa- 
tient to sleep. (See also Co~vt-LSIOXS.) 

Fainting.- Fainting generally results from a temporary lack of 
blood reaching the brain. Some healthy persons faint a t  the sight 
of their own blood, and for this reason first aid should never be 
rendered to a person unless he is seated or lying down. If the pa- 
tient has fainted, keep him lying down with head level. Aromatic 
spirits of ammonia on a handkerchief held under the nose often 
restores circulation of blood to the brain. After consciousness 
returns. coffee, tea or cold mater may be given. 

Diabe t ic  Coma.-Many diabetics carry special identification 
which indicates the possibility of sudden unconsciousness. Symp- 
toms of diabetic coma are mild shock, confusion and history of 
insulin usage. The victim should be transported to the hospital 
or nearest clinic for insulin injection. (See also DIABETES MEL- 
LITUS.) 

I n s u l i n  Shock is a condition resulting from administration of 
too much insulin. Symptoms are confusion and sometimes un- 
consciousness. Give sugar, candy or orange juice a t  once (an ex- 
ception to the rule of not feeding an unconscious patient). 

Dermatitis.- Dermatitis is an inflammation of the skin evi- 
denced by itching, redness and various types of skin lesions caused 
by external irritants (poison ivy, nettle, turpentine, glass wool, 
chemicals, etc.j. Allergic dermatitis occurs in persons who are 
particularly sensitive to substances that do not affect others. Per- 
sistent skin disorders of this type should be referred to a phy- 
sician who specializes in skin disorders. Self-medication may 
result in serious complications and prolonged disability. (See 
also SKIN DISEASES; POISON IVY.) 

S u n b u r n ,  H e a t  E x h a u s t i o n  a n d  H e a t  Stroke.-Extensive 
exposure to sun rays may cause violent reactions in the skin and 

in the heat regulating mechanism of the body. Light skins react 
more violently than dark ones. For mild sunburn apply soothing 
lotions or creams. Blisters should not be broken, but if they are 
accidentally broken they should be trimmed with scissors sterilized 
in boiling water. Then cover the blistered area with Vaseline 
dressings. 

The symptoms of heat exhaustion are nausea, vomiting, head- 
ache. rapid pulse and excessive perspiration. Rest is impera- 
tive. Restore the salt balance in the body by administering salted 
fluids, one-fourth teaspoonful of salt in each glass of water or other 
liquid. 

Heat stroke is a serious matter. The skin is dry and hot ;  there 
is no perspiration; the pulse is fast; cramps develop in the mus- 
cles of the arms. legs and abdomen; the temperature is high and 
should be lowered as quickly as possible by tepid baths and sprays. 
Massage the arms and legs and give salted fluids by mouth. Ice 
applications to the head and back of neck are advisable. Keep the 
victim at  rest for 2 4  hours after the temperature reaches normal 
(98.6"). (See also SUKSTROKE AXD HEATSTROKE.) 

Poisoning b y  Mouth.-Swa-allowing a poison creates an emer- 
gency that requires immediate first aid. The poison should be 
evacuated from the stomach as quickly as possible, preferably by 
dilution and vomiting. If the patient is conscious, give large 
glasses of milk or water and then induce vomiting by tickling the 
back of the throat with the index finger or by administering an 
emetic (such as a tablespoonful of baking soda or a teaspoonful 
of table salt dissolved in a full glass of warm water). Use force 
if necessary. If the patient is unconscious, do not attempt to give 
an emetic, but with the patient lying on his side hold the mouth 
open with a stick or pencil wrapped with a handkerchief and in- 
duce gagging and vomiting by tickling the back of the throat with 
the index finger. In  order to eliminate as much of the poison as 
possible. if the patient is conscious after vomiting give a drastic 
cathartic such as Epsom salts in a glass of warm milk. Keep the 
body warm; give hot coffee, tea or other warm drink. (See also 
POISON ; ANTIDOTES.) 

Asphyxiation.-A person who has stopped breathing will die 
if his breathing is not restored immediately. Common causes of 
asphyxiation are carbon monoxide poisoning (9.v.). electric shock, 
suffocation from poisonous gases in the air, foreign body in the 
throat or air passage and overdose of sedatives. Start artificial 
respiration immediately after the person has been rescued and 
moved to fresh air. The rescuer should not enter a hazardous 
atmosphere without having a life line fastened securely to his 
body with adequate assistants present. (See ARTIFICIAL RESPIRA- 
TIOX.) 

Drowning.-The immediate need in every case of drowning is 
the supply of an adequate amount of oxygen to the heart and the 
brain. This can be obtained only by first aid rendered promptly 
and intelligently. (See ARTIFICIAL RESPIRATION.) 

B I B L I O G R A P H Y . - A ~ ~ ~ ~ C ~ ~  Red Cross, First Aid Textbook and supple- 
ments (194j ff.) ; .4mer1can Medical Association, First Aid Manual 
(1gj3), February Publishers, "First Aid Guide For the Small Plant" 
(1952). (J. H. CS.) 

FIRST-FOOT, in folklore, especially that of northern Eng- 
land and of Scotland, the first person who crosses the threshold 
on New Year's day (or on Christmas or other days). Good or ill 
luck was believed to be brought the house by first-foot, and a 
female first-foot was regarded with dread. In  Lancashire a light- 
haired man was as unlucky as a woman. In  Worcestershire luck 
was ensured by stopping the first carol singer who appeared and 
leading him through the house. In  Yorkshire it had to be a male 
who entered the house first, but his fairness was not considered an 
objection. In  Scotland the custom of first-footing involving a 
subsequent entertainment was always more elaborate than in Eng- 
land. Customs associated with first-foot have been known in vari- 
ous other countries, including China. 

FIRST INTERNATIONAL: see INTERNATIONAL, THE. 
FIRST OF JUNE. The "Battle of the Glorious First of 

June" was so called because it occurred in the Atlantic ocean at 
a point 430 mi. W. of Ushant, Fr. (and could not therefore be 
named after a particular place) and reached a decision on June I, 



FIRUZABAD- 
1794. I t  arose out of a n  attempt by the British to intercept, and 
by the French to protect, a large consignment of grain which the 
latter. faced by famine as the result of a bad harvest, had pur- 
chased from the United States. 

This grain convoy, consisting of more than IOO vessels escorted 
by 4 line-of-battle ships, sailed from Chesapeake bay in April. 
The French commander in chief, Louis Thomas Villaret de Joye- 
use. intended to meet it with the Brest fleet about 400 mi. from the 
coast. Lord Howe, commanding the British channel fleet, sailed 
from Spithead on May 2 with 34 sail of the line primarily to escort 
an outward-bound convoy, for the protection of which eight ships 
were detached! six of which were to rejoin on reaching the latitude 
of Cape Finisterre. He was also making one of his periodic sweeps 
of the Bay of Biscay by which he maintained an "open" blockade 
of Brest in the hopes of finding the French fleet a t  sea. 

Howe's fleet was off Ushant on May 5. Finding that the French 
were still in harbour. he sailed west to put himself between the 
convoy and Villaret's battle fleet. Meeting with no one: he re- 
turned on the 19th to find that the latter had sailed on the 16th, 
having passed the British in foggy weather. On the 28th the 
French were sighted. Villaret, in accordance with his instructions 
to protect the convoy rather than seek a battle, detached the grain 
ships while he attempted to lure Howe away to the northward. On 
the morning of the 29th Ho~ve  ordered a chase of the French 
fleet, but soon afterward a heavy mist descended which prevented 
him from carrying out his plan of attack, though he did obtain 
the advantage of the weather gauge. During the next t~vo  days 
there was some sporadic fighting in which the British reduced Vil- 
laret's force to 26 ships. On the afternoon of the 31st the weather 
cleared and Howe found himself in an ideal position to attack 
from the windward position. Having placed his fleet in an exact 
line viith that of the enemy. he dre~v off for the night. The next 
morning. Sunday, June I ,  he put his plan into action. He aimed 
at  overcoming the usual French withdrawing tactics of firing at the 
masts of the British in order to immdbilize them. Instead of en- 
gaging the enemy on the same tack in the normal way, Wo\~e in- 
tended to break their line at  all points in order to re-engage from 
to-leelvard, thus preventing their retreat. Only seven British ships 
got through, but the number \i7as enough to disorganize the French 
line and achieve a notable victory with the capture of six enemy 
ships and the sinking of another. The duels beheen  ships, par- 
ticularly those between the flagships "Queen Charlotte" and 
"Montagne" and that between the "Bruns\vickn (Captain Harvey) 
and the "Vengeur," proved that the Revolutionary navy was still 
capable of hard fighting though most French officers had been 
exiled or executed. 

Hoxve was criticized for allowing five ships to escape through 
his line, and, as Villaret later said, "while your admiral amused 
himself refitting his prizes, I saved my convoy and I saved my 
head." But Howe, aged nearly 70, was exhausted after five days 
and nights without rest, and the British people, depressed by their 
lack of success on land! forgave the shortcomings of the pursuit in 
their celebration of the first victory a t  sea over the navy of Revolu- 
tionary France. 

BIBLIOGRAPHY.-J. Barrow, The Life of Richard Earl Howe (1838) ; 
W. James, The Naval History of Great Britain from . . . 1793, vol. I ,  

new ed. (1886) ; Lady Bourchier, ~llemoir of  the Life of Admiral Sir 
Edward Codrington, 2 vol. (1873) ; T. S. Jackson, Logs of  the Great 
Sea Fights, 1794-1805, Kavy Records Soc., 2 vol. (1899, 1900);  Sir 
W. Dillon, ed. M. .I. Lewis, A Narratiwe of M y  Projessional Adven- 
tures, Kavy Records Soc. (1gj3) .  (C .  C. L.) 

FIRUZABAD, a town of Iran, in the province of Fars, 72 mi. 
S. of Shiraz, in 28' SI', a t  an altitude of 4,180 it., in a fertile 
plain. 1 5  mi. long by 7 mi.. well watered by a river which flows 
through it from north to south. Pop. (1956) 5,746 The tolvn is 
surrounded by a mud wall and ditch. The district has 2 0  villages 
and produces much wheat, and the rice of Firuzabad is famous. 
North\\-est of the town are the ruins of the ancient city and of a 
large building, the palace of Ardashir; beyond them, in the gorge 
through which the stream enters the plain, are two Sassanian bas- 
reliefs. .The river leaves the plain at its southern end, and ac- 
cording to Persian history it was there that Alexander the Great, 
when unable to capture the ancient city, built a dyke across the 

gorge, thus damming up the water of the river, turning the plain 
into a lake, and submerging the city and villages. The lake re- 
mained until the beginning of the third century, when Ardashir, 
the first Sassanian monarch. drained it by destroying the dyke. 
He built a new city, calling it Jur or Gur, and made it the capital 
of one of the five great divisions of Fars. Firuz (or Piruz), one of 
Ardashir's successors, called the district after himself-Firuzabad 
-("the abode of Firuz"), but the name of the city remained Gur 
until Azud-ud-Dowleh (949-982) changed it to its present name. - 

(P: z .  C.; X.) 
FIRUZABADI: see FAIRUZABADI. 
FIRUZKUH. a district of Iran. equivalent to a towns hi^. 

with a population of 30,135 (1954 est.).. Its chief place is a vii: 
lage of the same name situated in a valley of the Elburz, about 
90 mi. E.  of Tehran, a t  an elevation of over 5,000 i t .  and in 35" 45' 
N,  and 52" 30' E.  

Firuzkuh town has a population of about 2,500. A cliff on the 
eastern side of the valley is surmounted by the ruins of an ancient 
fort popularly ascribed to Alexander the Great. I t  is an important 
railway station. 

FISCAL POLICY: see ECONOMIC UNION; FAIR TRADE 
LAWS; FREE TRADE; IMPERIAL PREFERENCE; PROTECTION; and 
TARIFFS. 

FISCHART, JOHANN ( I  j46?-I 590), the greatest German 
satirist of the 16th century, was born in Strasbourg late in I 546 
or early in 1547. H e  received a good education there and a t  
Worms. Before 1570 he traveled widely, visiting the Netherlands 
and probably England, and studying in Paris, Strasbourg and 
Siena, Italy. 4 later period of study in Base1 ended with the de- 
gree of doctor iuris (Aug. 10, I j74), but irom I j70 to 1580 he 
lived mostly in Strasbourg, working for his brother-in-law Bern- 
hard Jobin. the printer and publisher. In this decade his main 
literary works appeared. Three years in Speyer as advocate at  
the Reiclzskamrnergericht (imperial court of justice) were fol- 
lowed by appointment in I 583 as magistrate at  Forbach, Lorraine. 
In  the same year he married in Worth, Alsace, .4nna Elisabeth, 
daughter of the Alsatian chronicler Bernhard Hertzog. He proba- 
bly remained at  Forbach until his death there, late in I 59.0. Of his 
main ~vorks, the earliest are attacks on the papacy. Franciscans and 
Dominicans: ;\'aclzt R u b  (1570); Der Barfusser Sec ten  und K u t -  
tenstseit ( I  j 7 I )  ; and V o n  S. Dominici  . . . artlichem Leben ( I  j ? I ) ,  
and two of the latest are polemical satires against the Catholic 
Church and especially the Jesuits: Bienenkorb des Izeiligen 
romischen Immenschwar~ns  (1579, virtually a translation of a 
Dutch satire by Philipp Marnix) ; and the Jesuitenhiitlein (1580). 
Fischart is the principal German literary opponent of the Counter- 
Reformation. His Protestantism, however, was never rigidly sec- 
tarian. Beginning as a Lutheran, he came to defend Calvinist 
doctrines-the only major German writer to do so. His more gen- 
eral didactic and satirical writings include Ez~lenspiegel reinzens- 
weis ( I  j 72), a moralizing version of the Eulenspiegel stories; 
Aller Praktik Gross~~zu t t e r  (15721, a parody of the farfetched 
prognostications in contemporary almanacs; and Der Flolzhatz 
( I  573)! \There the hunted flea's lament develops into a satire on 
women. Well-established genres are represented in the comical 
Podagramnzisclz Trostbuclzlcin ( I  577) in praise of gout, and the 
more serious Philosophisch Ehezuchtbiiclzlei?~ ( I  j78, based on 
treatises by Plutarch and Erasmus), in praise of marriage. 

Fischart's principal work is the Affentlzeurliche und Cngeheur- 
liche Geschichtsschrift ( I  57 5)-renamed Geschichtklitterung in 
later editions (1582, I jgo)-a free and greatly expanded prose 
version of Rabelais's Gargantua. Perhaps his most attractive work 
to the modern reader, however, is Dus gliickhajt Schiff von  Zur ich  
( I  j76), one of the most carefully constructed 16th-century narra- 
tive poems, commemorating the boatload of Zurich citizens who 
rowed to Strasbourg and brought a basin of porridge, cooked in 
Zurich in the morning, still warm to Strasbourg at  night. 

Fischart was a man of wide learning and experience, and his 
writings, with their exuberant wit and serious moral purpose, con- 
tinue-and end-the didactic and satirical tradition of Sebastian 
Brant and Thomas Murner, combining it with that of Rabelais, 
and providing a detailed picture of the German culture of his day. 
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In subject matter, ho~vever, they are mostly adaptations of exist- 
ing literary works, and their construction is often faulty and their 
versification sometimes rough-and-ready. Fischart's originality 
lies rather in the profusion of his ideas, his independent develop- 
ment of his subjects and. above all, in his style. especially in prose. 
LVith his vast vocabulary-much of it coined by himself-his de- 
light in playing on words and his exuberant and sometimes gro- 
tesquely complex syntax, this "German Rabelais," although largely 
neglected until \\-ell into the 18th century, foreshadows at least 
some aspects of I 7th-century style. 

B I B L I O C R A P H Y . - F ~ ~ C ~ ~ ~ ~ ) ~  Samtliche Dichtungen were edited by H. 
Kurz, 3 vol. (1866-67). Selections were edited by A. Hauffen, in 
Deutsclze Sationalliteratur, vol. 18, i-iii (1892-95). Individual works 
edited in lVeudrucke deutscher Literaturwerke are: Aller Praktik 
Grossnzzctter, vol. 2 (1876) ; Flohhatz, vol. 5 (1877) ; Geschiclzt- 
klitterung, vol. 6j-71 (1891); Gliickhagt Schig, vol. 182 (1901). See 
also -4. Hauffen, Johantz Fischart, 2 vol. (1921-zz) (a detailed study; 
deals with all earlier literature) ; ,4. Leitzmann, Fischartiana (1924) ; 
R. Zitzmann, Fischarts "Geschichtsklitterung" in  ihrern Verhaltnis zu 
Rabelais (193 j ) .  (J. R. WE.) 

FISCHER, EMIL ( I  8 j 2-1919). German chemist, awarded 
the Nobel prize for chemistry in 1902 in recognition of his services 
in connection with his synthetic experiments in the sugar and pu- 
rine groups of substances. was born at  Euskirchen. Rhenish Prussia, 
on Oct. 9, 18 52. He studied at  Bonn and a t  Strasbourg, where he 
graduated Ph.D. in 1871  He acted as assistant to A. von Raeyer 
a t  hfunich for eight vears. after which he was a ~ ~ o i n t e d  to the chair - ,  . A 
of chemistry successively at Erlangen (1882) and IViirzburg 
(188 5).  In 1892 he succeeded A. LV. von Hofmann as professor of 
chemistry at  Berlin. 

Fischer devoted himself entirely to organic chemistry, and his 
investigations mere characterized by an originality of idea and 
readiness of resource which made him the master of this branch of 
experimental chemistry. The merit of his researches was recog- 
nized by all the important scientific societies in the ~vorld. In 1890 
he was awarded the Davy medal of the Royal society and elected 
a foreign member in 1899. Under his control the laboratory a t  
Berlin became one of the most important in existence and attracted 
to itself a constant stream of brilliant pupils. Fischer died at  
Wannsee. Berlin. on July I j. 1919, and is buried there. 

I n  1875. he published his discovery of the organic derivatives of 
hydrazine and investigated their relation to the diazo compounds. 
Fischer's research concerned with compounds related to uric acid 
was on ground that had been broken. more especially by Baeyer, 
but almost all our knowledge of the purine group ( s e e  PVRINES) 
is due to Fischer. In 1881-82 he established the formulas of uric 
acid, xanthine, caffeine, theobromine and some other compounds 
of this group. 

His greatest work was instituted in 1894. when he commenced 
his great series of papers. wherein the forgoing compounds were all 
referred to a nitrogenous base. purine. The base itself was ob- 
tained after much difficulty. and an immense series of derivatives 
were prepared, some of which were patented in view of possible 
therapeutical applications. These researches were published in a 
collected form in 1907 with the title Gntersuclzungen in der Purin- 
grnppe.  IVhen the work on the purine group was progressing satis- 
factorily he attacked the sugar group. Here again Fischer may be 
regarded as the prime investigator in this field. His researches 
may be taken as commencing in 1883; and the results are unparal- 
leled in importance in the history of organic chemistry. The chem- 
ical complexity of these carbohydrates. and the difficulty with 
which they could be got into a manageable form-they generaIly 
appeared as sirups-occasioned much experimental difficulty; but 
these troubles were little in comparison with the complications due 
to stereochemical relations. However, Fischer synthesized fruc- 
tose, glucose and a great number of other sugars. and showed how 
to distinguish the formulas of the 16 stereoisomeric glucoses. The 
study of the sugars made it necessary to examine the nature, prop- 
erties and reactions of substances which bring about fermentation. 
Fischer attacked the problem presented by ferments and enzymes, 
and although we as yet know little of this complex subject, to 
Fischer and his co-worker Abderhalden is due the credit of having 
laid the foundation of enzyme chemistry. 

In  addition to important research on proteins Fischer also made 

a number of investigations on the Walden inversion and on gallic 
acid derivatives of the sugars which were related to the tannins. 
During World War I he was very active in organizing German 
chemical resources. H e  increased the supply of ammonia available 
from coke ovens, encouraged the synthetic nitric acid industry, sug- 
gested camphor substitutes and new sources of glycerine. He was 
particularly concerned with the problem of conserving the food 
supply. He was concerned with methods of education, the train- 
ing of chemists and the establishment of national research insti- 
tutes. His autobiography A u s  m e i n e n  L e b e n  appeared in 1 4 2 2 .  - * -  . A 

BIBLIOGRAPHY.-M. Foster, "Fischer, Memorial Lecture," Journal of 
the Chemical Society (1920) ; C .  L. Hudson, Journal o f  Chemical Edu-  
cation (1941) ; R. Oesper and L. Darmstaedter, ibid. (1928) ; B. Har- 
row, Eminent Chemists o f  Our T ime  (1920). 

FISCHER, ERNST KUNO BERTHOLD (1824-1907), 
German philosopher, was born at  Sandewalde, Silesia, on July 23.  
1824. Educated a t  Leipzig and Halle, he became a Priva tdozen t  
at Heidelberg in 1850, and in 1856 a professor at  Jena. In 1872 
he succeeded Zeller a t  Heidelberg as professor of philosophy and 
of the history of modern German literature. I n  philosophy, where 
his attitude was mainly Hegelian, his part was that of a historian 
and commentator, his chief production being Geschichte  der 
neueren Pltilosophie (1852-93). Fischer also made valuable con- 
tributions to the study of Kant, Spinoza, Schopenhauer, Bacon, 
Shakes~eare, Goethe, Lessing and Schiller. 

The ~ n g .  trans. of his numerous works are: Francis Bacon, by 
J .  Oxenford (1857) ; Life  of Betzedict Spinoza, by F. Schmidt (1882) ; 
A Commentary on Kant's Kritik of Pure Reason, b y  J .  P .  Mahaffy 
(1866) ; Descartes and his School, by J .  P.  Gordy (1887); A Critique 
o f  Kant, by W .  S .  Hough (1888). See also bibliography in Baldwin's 
Dict. o f  Philosophy and Psychology (1905). 

FISCHER, HANS (1881-1945), German biochemist, best 
known for his researches on haemin and chlorophyll, was born in 
Hochst, July 27, 1881. He received his doctorate in chemistry 
from Marburg in 1904 and in medicine from Munich in 1908. 
After some years of medical work he took up chemical research in 
Berlin under Emil Fischer. In  1916 he became professor of medi- 
cal chemistry at  Innsbruck; in 1918 went to Vienna; and in 1921 
returned to Munich as professor of organic chemistry and director 
of the Institute for Organic Chemistry of the technical high school. 
He died in Munich on March 31, 1945. 

He was axyarded the 1930 Nobel prize for chemistry for his re- 
searches into the constitution of haemin and chlorophyll, espe- 
cially for his synthesis of haemin. Haemin is a crystalline product 
of haemoglobin. By splitting in half the molecule of bilirubin. 
the related bile pigment, Fischer obtained a new acid in which a 
section of the haemin molecule was still intact. I ts  structure was 
identified and found to be related to pyrrole. This made possible 
the artificial synthesis of haemin from simpler organic materials 
of which the structure was known. Fischer also showed that there 
is a close relationship between haemin and chlorophyll, and when 
he died had nearly completed the synthesis of chlorophyll. H e  
also studied the yellow pigment carotene, which is a precursor of 
vitamin A. and the porphyrins, iron-free derivatives of haemin 
widely distributed in nature and secreted by man in certain dis- 
eases. (W. J. BP.) 

FISCHER, THEOBALD (1846-I~IO) , German geographer 
who gave the concept of the "Mediterranean region" to geography, 
was born at Kirchsteitz, Thuringia, on Oct. 31, 1846. Having been 
educated at the universities of Heidelberg and Halle, he pursued 
his geographical studies in many parts of Europe, and more espe- 
cially in the Mediterranean lands including the Atlas mountain 
region of north 'Africa. 

Fischer's thesis for the rank of Privatdozent  in the University of 
Bonn (1877) mas entitled Beitrage zur physischen Geographic der 
Jf i t te lmeerlander . . . His most important publications are a 
collection of .%fittelmeerbildcr (1906) and his work on the Medi- 
terranean peninsulas of Europe in A. Kirchhoff's Allgemeine . . . 
Landerku~zde ,  a masterpiece of methodology which much influ- 
enced future geographical studies. He held professorships of 
geography at Kiel (1879-83) and at Marburg from 1883 until his 
death on Sept. 17, 1910. (H. G. KG.) 

FISCHER VON ERLACH, JOHANN BERNHARD 
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(16j6-I 723). Austrian baroque architect most noted for his work 
in Vienna, \\-as born at Graz. July 20. 16j6. and died in Vienna. 
April j. 1723. n-hile studying sculpture in Rome. he came under 
the influence of Francesco Borromini and turned to architecture. 
Returning to Austria about 1683, he was shon employed by the 
archbishop of Salzhurg to design the grand entrance to the arch- 
episcopal court stables. Then followed four important churches in 
Salzburg. including the large Kollegienkirche (1694-1 707). He 
began rebuilding the great imperial palace of Schonbrunn about 
1700,  and erected the fine Clam-Gallas palace. Prague, in 1707.  
His largest work in I'ienna is the magnificent Karlskirche (1715- 
3;). Other buildings there were the Trautson palace (1710-1 2 ) :  

the Schonborn palace (1700). the palace of Prince Eugen (1695- 
9;. enlarged 170;-10). afterward the ministry of finance, the 
Sch~varzenherg palace i 1696-172 j )  and work in the Hofburg iim- 
perial palace ) begun c. I j 22. 

illany of his later buildings were completed by his son Joseph 
Emanuel ( 1693-1 742 ) .  (31. S. B.; X.) 

FISH, HAMILTON (1808-1 8g3). U.S. statesman. was born 
in Sexv Tork city Aug. 3. 1808. His father was a Revolutionary 
veteran and friend of George ii'ashington, his mother a descendant 
of Peter Stuyvesant. Graduating from Columbia college. New 
York city, in 182 7 ,  he was admitted to the bar three years later but 
soon turned to politics. After service in congress (1843-45'). he 
was elected governor of K e ~ v  k'ork on the Whig ticket in 1848. 
Six years in the U.S. senate followed ( I  8 j 1-57), A moderate anti- 
slavery advocate. he opposed the Kansas-Nebraska bill. but re- 
sisted the merger of the northern iVhigs in the new Republican 
party until IS j6, when he supported John Charles FrCmont on the 
Republican platform. In the crisis of 1861 he laboured till the 
last for peace; in May. however. he became chairman of the pomer- 
ful Union defense committee of New York. which did an indis- 
pensable work 1861-62 in raising money. organizing regiments, 
buying arms and providing home relief. 

Fish's real career opened in ?*larch 1869 when Pres. U. S. Grant 
appointed him secretary of state. For the next eight years he not 
only dealt with critical foreign issues but gave Grant sagacious 
counsel on many questions, lent the administration dignity and 
moderation, opposed corrupt elements within it and made his in- 
fluence for decency and efficiency felt throughout Washington. On 
several occasions his threat to resign vanquished his enemies. 

His chief diplomatic achievements were the settlement of dan- 
gerous difficulties ~vi th Great Britain and the preservation of peace 
with Spain despite troubles in Cuba. By skilful co-operation with 
Sir John Rose in Canada and Lord Granville in England, he brought 
about a conference which drafted the treaty of Washington (1871) 
for the settlement of the so-called "Alabama" claims (arising from 
the Civil TTar depredations of the British-built cruiser of that 
name) and the C.S.-Canadian boundary in Strait of San Juan de 
Fuca by arbitration. The ensuing Geneva tribunal awarded the 
United States $ I  ~ . ~ O O . O O O  for the Alabama claims (see "XLA- 
B A L ~ A "  L ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ) .  Simultaneously. Secretary Fish had to con- 
duct a stirring battle with pox~~erful groups who wished the U.S. to 
intervene bet~veen Cuban rebels and the Spanish government. 
\Then in 1873 hotheaded Spanish authorities seized the ship "Vir- 
ginius" on the high seas and shot 53 Americans and Britons as fili- 
busters, all of Fish's sagacity and patience were needed to maintain 
peace. He obtained the restoration of the "Virginius" with Spanish 
apologies and indemnities. 

In an era of shockingly low political standards and much dishon- 
esty among officials, Fish headed a group in the cabinet which 
worked to keep Grant vigilant against trickery and graft, to restrain 
him from improper appointments and to prevent gross infringe- 
ments of civil liberties in the reconstruction of the south. Fish 
insisted that a corrupt secretary of war be punished, and he played 
a major part in forcing Grant to get rid of a private secretary, Or- 
ville E. Babcock. implicated in the Whiskey Ring scandal. Mean- 
while Fish dealt effectively with the Canadian fisheries question, 
Mexican affairs and other problems. Particularly notable was his 
work in helping save Grant from the worst consequences of an ill- 
advised and abortive attempt to annex Santo Domingo. 

Returning to private life in 1877, Fish devoted his remaining 
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years to a variety of public-spirited activities, giving special atten- 

- tion to his work as head of the trustees of Columbiauniversity. 
( A  N )  

FISH, that class of vertebrate animals which lives exclusively 
in water, breathes through gills, and %hose limbs take the form 
of fins (see FISHES and FISH CULTURE). The article FISHERIES 

deals with the subject from the economic point of view, and 
FISHING with the sport of fishing. The constellation and sign 
of the zodiac known as "the fishes" is treated under PISCES. 

The fish was a symbol of Christ in primitive and mediaeval 
Christian art. The origin is to be found in the initial letters of the 
names and titles of Jesus in Greek, Jesus Christ, Son of God, 
Saviour, which spell the Greek word for "fish," ix6irs. 

FISH AND WILDLIFE SERVICE. The U.S. fish and 
wildlife service was organized as one of the major bureaus of 
the department of the interior on June 30. 1940 I t  combined the 
bureau of biological survey, which had been transferred from the 
department of agriculture. and the bureau of fisheries, transferred 
from the department of commerce the previous year (July I ,  
1939). By this reorganization, the principal work of the federal 
government on fish and wildlife problems was concentrated in 
one agency. The service has perhaps as many and as varied func- 
tions as any other organization of equal size in the federal estab- 
lishment. The three major categories in which the activities of 
the service may be divided are service, research and management. 
Both of the bureaus from nhich it  was formed were established as 
research agencies but, as the years passed. were charged by law 
with administrative and service activities. 

The biological survey was originally established to study the 
relationship of birds and later of mammals to agriculture. I t  
was largely a research agency dealing with problems created by 
vlildlife as the agricultural development of the country progressed. 
I t  was founded in 188j  and carried on research activities until 
1900. when enactment of the Lacey act, which partially controlled 
importations and interstate commerce in wildlife, defined its first 
regulatory work. The bureau of fisheries was established in 18 71 
as the United States fish commission to study. the fisheries and to 
devise'means for increasing and maintaining production from this 
natural resource. I t  was given bureau status in 1903 in the newly 
organized department of commerce and labour; when that  depart- 
ment was divided into separate commerce and labour departments, 
the bureau of fisheries remained in commerce until transferred to 
the department of the interior. 

A d m i n i s t r a t i v e  Staff Services-Under a recent reorganiza- 
tion program the director and two assistant directors were made 
responsible for the over-all administration and general policies of 
the fish and wildlife service, one assistant director handling all 
wildlife work, another fisheries. Routine administrative and tech- 
nical staff services were concentrated in the director's office under 
tn-o assistants to the director, and the solicitor and information 
officer were also attached directly to the director's office. The 
solicitor handles all legal work for the service, while the informa- 
tion officer informs the public of the results of investigations and 
research. An editorial office assumed responsibility for editing all 
technical bulletins and other official publications and the dissemi- 
nation of the regulations on migratory waterfowl and Alaska fish- 
eries, nhich are recommended and enforced by the service. I t  is 
also responsible for the mailing and distribution of numerous 
bulletins and leaflets, including popular rewrites of the technical 
nork, designed to give the public usable information in simple lan- 
guage. One series, the "Conservation Bulletins." is distributed 
both by the service and by the congressional delegations in a man- 
ner similar to that used for "Farmers' Bulletins" of the department 
of agriculture. This office also assembles photographs and motion 
pictures for service use. 

Supervision of the administrative staff services, which include 
the usual functions of budget and management, personnel, finance 
and procurement, and a section for handling foreign aid work 
under the various federal aid programs, was assumed by one as- 
sistant to the director; the other administrative assistant in charge 
of technical staff services became supervisor of river basin studies, 
federal aid ~vork, lands and engineering. 
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Technica l  Staff Services.-River Basin Studies.-The pri- 

mary responsibility of the office of river basin studies is to deter- 
mine the effects of proposed federal and other impoundments and 
diversions of water on wildlife and fishery values and to recom- 
mend means for minimizing the damage that occurs when such 
proposed projects are actually constructed. I t  of necessity v-orks 
closely with the corps of engineers and the bureau of reclamation 
in studying their various proposed programs. 

Federal Aid.-Responsibility for administering the Pittman- 
Robertson and the Dingell-Johnson acts was delegated to the 
branch of federal aid. Funds to carry out the purposes of the 
act were derived from the 11% excise tax on sporting firearms 
and ammunition and a similar 10% tax on sport fishing equipment. 
These funds were set aside in the federal treasury for wildlife and 
fisheries work. The congress in the 1950s appropriated the full 
amount of the preceding year's receipts for distribution to the 
states. These acts provided that funds should be distributed to 
the states partly on the basis of the percentage which the area of 
each bore to the total land or water area of the United States and 
partly on the ratio which the number of hunting and fishing licence 
holders in each state bore to the total in the United States. There 
were minor differences in the two acts, but the basic philosophy 
remained the same. These two factors operate to equalize the dis- 
tribution of funds between the smaller and more heavily populated 
states where the licence sales are high and the larger and more 
thinly populated states where licence sales are low. 

After the allocation was made, the states xvere allo~ved two 
years in which to use the funds, which had to go for purposes 
outlined in each act. The federal aid branch of the fish and wild- 
life service thus was made a checking agency. The states originate 
the projects and submit them for approval. If they are approved 
as complying with the terms of the lam, the states proceed with 
them, subject to periodic inspection by representatives of the divi- 
sion. The states were entitled to a reimbursement of 7 5 %  of the 
costs of work satisfactorily performed on approved projects. On 
such projects they submit claims, either from time to time as the 
work progresses or in one account when it is completed. Thus the 
federal government paid 75% of the costs of these projects and 
the states contributed a j% from their iunds. Another provision 
of the acts was that a state which diverted money received from 
hunting or fishing licences to expenditures other than those of its 
consen-ation department would be ineligible to participate in the 
distribution of the fund. Each state also was required to pass 
specific enabling legislation accepting the terms of the acts be- 
fore it could participate. All states complied with these provisions 
and were receiving funds from these sources in the 19 jos. 

Lands.-The branch of lands was assigned the task of acquiring 
all lands needed by the service. I t  appraises and buys lands for 
refuges, fish hatcheries and other purposes authorized by law. I t  
also appraises lands which the states propose to acquire under the 
federal aid p.rogram administered by the service. 

Engineering.-The branch of engineering prepares specifications 
for structures of the types used by the service, handles all of the 
cadastral surveying work and carries on all the normal functions of 
an engineering service for the operating branches. 

Regiona l  Offices.-In addition to the services of the adminis- 
trative staff and the technical staff, six regional offices were estab- 
lished to administer the housekeeping functions of the service at 
Boston, Mass. ; Atlanta, Ga. ; Minneapolis, Minn. ; Albuquerque, 
N.M. ; Portland, Ore. ; and Juneau, Alsk. Control was maintained 
in the central office where over-all policies and procedures %-ere pre- 
scribed in accordance with laws and regulations. The regional 
offices, however, were permitted considerable discretion within 
these broad, general policies. 

WILDLIFE 

Wild l i fe  Research.--Migratory Waterfowl.-The branch of 
wildlife research carries on the major studies of terrestrial ~~l i ld -  
life that are performed by the federal government. This unit 
made extensive studies of wintering populations of migratory 
waterfowl and of their migrations and distribution on the major 
breeding grounds. These studies developed the methods used in 

determining trends in the populations. 
In connection with these studies of migratory birds, a banding 

program with about 1,800 voluntary bird banders was carried on. 
From these banding studies it proved possible to work out the 
migration routes and wintering grounds for specific populations 
which breed in given areas. Out of this work came the under- 
standing that the migratory waterfowl of Korth America moved in 
four rather well-defined flymys, a flyway being the composite of 
routes followed between the breeding and wintering areas. 

Relation of Food Habits to Agriculture and Forestry.-The 
branch of wildlife research studies also the food habits of birds 
and mammals in relation to agriculture and forestry. lCIany prob- 
lems in wildlife management are created by the development of 
new types of agriculture and the introduction of new crops which 
invite damage by species previously not harmful. Likewise, the 
cutting of commercially valuable timber and its replacement by 
other growth often bring changes in the wildlife populations which 
affect the forest for good or bad. These general studies of the re- 
lationship of wild things to agriculture and forests are carried on in 
many projects, some of significance in limited areas, others of na- 
tion-wide import.Taxonomic and distributional studies of birds and 
mammals are carried on both in the laboratories and in the field. 

Ecology.-A third group of studies of gror~ing importance per- 
tains to the relationships of various species of wildlife to each 
other and to their environment. This research is aimed a t  setting 
the pattern for wildlife management on federal refuges and other 
areas. Studies are conducted to determine the procedures neces- 
sary to develop the kind of environment most productive of the 
beneficial forms of wildlife. Alethods are devised and tested for 
establishing desirable vegetation and for the suppression or eradi- 
cation of harmful kinds. The main laboratories for carrying out 
these studies are on the Patuxent research refuge, near Laurel, 
Rid.: and at Denver, Colo. Smaller laboratories were established 
on the JVichita Mountains wildlife refuge. Oklahoma. and the 
Bear River migratory bird refuge, Utah. In addition, numerous 
refuges were equipped with laboratory facilities sufficient to per- 
mit field investigations to be carried on as required. 

Co-operative H'ildlife Researclz Units.-These units, financed 
jointly by the fish and wildlife service, the IVildliie Management 
institute, the state game and conservation departments and state 
agricultural colleges, iunction in a number of states and Alaska. 
Personnel of these units study wildlife management problems of 
local and regional significance and train men to continue these 
investigations or to enter wildlife managerial work. The studies 
carried on by these units and by the laboratories maintained by the 
service are integrated so that the resulting information is cor- 
related where possible on a nation-wide basis. 

Diseases of JT7ildlife.-Another major subject of research is the 
diseases of x~ildlife and, where possible, their control. For exam- 
ple, the cause of western duck sickness was determined to be a 
botulinus organism, type C. As soon as that fact was known, the 
investigation TYas directed toward the discovery of means of pre- 
vention or at least of minimizing the outbreaks, m-hich killed many 
hundreds of thousands of valuable T+-aterfowl. Methods of con- 
trolling \regetation and water levels or of dispersing the poisonous 
toxins were developed and effectively applied in considerable areas. 
Of special interest in the subject matter of this division are the 
diseases affecting wildlife which are also transmissible to man. 

Control of Destructive I17ildlife.-Another type of service con- 
cerns methods of controlling mammals or birds which become 
so destructive to agricultural or other interests that their numbers 
must be reduced. This work was centred at  Denver. Satisfactory 
progress was made in rendering control methods more specific for 
the animals which it  TTas necessary to control, and to reduce the 
danger of accidentally killing other forms of life. The studies un- 
dertaken at  Denver involved primarily the development of repel- 
lents, the perfecting of frightening devices, and the contriving of 
more effective and selective methods of killing. Repellent sprays 
or dips were developed which proved useful in safeguarding forest 
tree seedlings, at least for a time. Mechanical devices also were 
made wliich protect seed spots and trees and other vegetation 
irom certain types of rodents. Frightening agents of various 
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types, including streamers to keep small birds from truck fields, 
automatic flash guns and flashlights or combinations of these have 
been worked out and applied successfully to many areas where 
birds were the destructive agency. A method of holding down the 
number of certain types of predatory birds was devised which, by 
reducing the reproduction, successfully limited colonies of herring 
and black-backed gulls and cormorants. 

Fur Resoz*rces.-The problems of production, conservation, 
restoration and utilization of the fur resources of the United States 
also are studied. The general lines of investigation relate to  
methods and seasons of trapping, preparation and marketing of 
skins, and the variability of fur qualities. 

Public Lands.-Still another function-partly research and 
partly service-of the branch of wildlife research is the study of 
wildlife problems and the development of ~ ~ i l d l i f e  programs on 
public lands. Most of the calls for assistance come from the 
bureau of Indian affairs, the national park service: the forest serv- 
ice and the bureau of land management. A small group of experi- 
enced biologists attempt to furnish adequate information on ~vhich 
sound administrative programs can be developed. 

An important problem relates to the joint use of grazing and 
forest lands by big game and livestock. This affects tracts, chiefly 
in the west: which comprise nearly I 5% of the total land area of 
the continental United States. The kinds and amounis of grasses, 
browse and other forage used by game animals are determined as 
guides to the carrying capacities of different types of range. The 
effect of rabbits, gophers and other rodents on range production is 
investigated, as are also means of controlling undesirable animals. 
Important also, from an economic standpoint, is the relation of 
predatory animals-chiefly coyotes! wolves, bears. pumas and vild- 
cats-to livestock and game. In  the Rocky mountaiil region the 
dual role of bears as predator and game animals is studied. Re- 
sults from these investigation~ are quickly put into practical use by 
the various agencies that administer public lands. 

G a m e  Management.- The branch of game management is 
charged with looking after the welfare of all birds protected by 
the treaties with Great Britain (for Canada) and with Mexico, 
and with the enforcement of the Alaska game laws and such ied- 
era1 conservation acts as apply nationally. The most important of 
these, in addition to the Migratory Bird Treaty act. are the 
Lacey act, the Migratory Bird Hunting Stamp act, the Bald Eagle 
act and the Black Bass act. The treaty v-ith Great Britain, signed 
in 1916, applying to species which migrate between Canada and 
the United States, provided that all migratory game birds. includ- 
ing the waterfowl. cranes, rails: gallinules. shore birds. doves and 
qigeons. were to be protected b e t ~ ~ e e n  March 10 and September I, 
and migratory insectivorous birds. as well as other migratory 
nongame birds, at all times. The Mexican treaty, ratified in Ig37, 
not only provided the same protection as the treaty ~ ~ i t h  Great 
Britain but extended it  to families of birds not included in 
the earlier convention and also contained provisions for control 
of the transportation of game mammals across the international 
boundary. 

These two treaties provided the backbone of the program of 
protection of the migratory birds which inhabit two or more of 
the three countries at  some time of the year. The Migratory Bird 
Treaty act, which implemented both treaties: closed the season 
on all birds protected by either treaty. The regulations promul- 
gated thereunder established the open seasons and bag limits. 
The act also charged the secretary of the interior with making 
certain investigations into the abundance. distribution and migra- 
tion of these birds, in relation to the zones of temperature and 
other conditions. If,  after making these investigations, it ap- 
peared that there Tvere enough of the game species to permit an 
open season, the secretary was authorized to open it for as long 
a period as he deemed wise, but not exceeding 34 months. 

This branch was charged with the responsibility of enforcing 
these regulations and also with looking after the welfare 'of the 
birds during the closed seasons. This involves such diversified 
activities as breaking up marketing and trafficking in birds, seeing 
that feed is provided where extraordinary conditions have reduced 
the natural supply, checking reports of damage to crops by migra- 

tory birds and applying corrective measures where necessary. 
As a part of its game-management work this branch conducts 
extensive surveys of wintering and breeding-ground populations. 
This information is deleloped by a wide co-operative program 
with the Canadian wildlife service and provincial game author- 
ities, the states and with numerous private organizations and 
individuals. This information is used as a basis for regulating 
the length of the hunting seasons and for considering changes in 
other regulations. 

The branch of game management issues permits t o  propagate 
wild waterfowl for food and restocking, to collect migratory birds 
for scientific purposes, to import foreign wild birds and animals 
into the United States. and to control migratory birds destructive 
to crops and other property. 

The Lacey act passed in 1900, provided the first law-enforce- 
ment tasks for the biological survey, one of the predecessors of 
the fish and wildlife service. The act, in brief. and as amended, 
regulated the importation of wild animals and made i t  a federal 
offense to ship game or fur animals or parts thereof, illegally 
taken, possessed, sold or shipped in one state out of that state 
and into another. This act proved of tremendous assistance in 
brealung up market hunting, as well as in running down groups 
and individuals engaged in illegal traffic in furs. It was partic- 
ularly useful in checking contraband trade in  beavers and to a 
certain extent that in other furbearers. 

The Alaska Game law, passed in 1925, created an Alaska game 
commission, the executive officer of which was the principal rep- 
resentative of the service in Alaska. I t  provided for commission- 
ers from the four judicial districts in Alaska to sit with the service 
representative and to recommend to the secretary such regulations 
as mlght be necessary to protect the game and fur resources of 
the territory. Certain game fishes were added when the  act was 
amended in 1943. 

The Migratory Waterfowl Hunting Stamp act, popularly known 
as the Duck stamp act, passed in 1934, as amended. provided that 
everyone over 16 years of age ~vho  hunted migratory ~vaterfowl 
must have a stamp costing $2 GO. These are sold through the 
post office and the funds received are made available to the service. 
Fifteen per cent of these funds might be allowed for administra- 
tion to cover the actual cost of printing and distributing the 
stamps and for enforcement of the act. Under the law, not less 
than 85% of the funds had to be used for the acquisition 
and maintenance of a system of refuges for waterfom,l. The law 
was of material help in developing the great refuge system for the 
waterfo131 population as it travels the flyways. 

The Bald Eagle act, passed in 1940, protected the bald or 
American eagle, the U.S. national emblem, and charged the serv- 
ice mith the enforcement of the act. 

Wildl i fe  Refuges.-This branch administers the national sys- 
tetn of nildlife refuges. In  1954 there were 272 refuges embracing 
an aggregate of 17,409,968 ac. 

The refuge program dates back to 1903, mhen Pres. Theodore 
Roosevelt, by executive order, designated Pellcan Island on the 
east coast of Florida as a national mildlife refuge for the purpose 
of protecting breeding colonies of brown pelicans and assigned 
it to the bureau of biologicdl survey for administration. There 
was no money for instituting a patrol, and protection was fur- 
nished for several years by the National Audubon society. 

From thls small beginning, the refuge system grew slowly as 
the result of varlous congressional acts. Four refuges were estab- 
li3hed by special legislation: the Kational Bison range. Montana, 
1908, the Elk refuge Wyoming, 1912; the Cpper ?c.Iississippi 
River aildlife and fish refuge, Iona,  Illinois, Minnesota and iVis- 
consin. 1924; and the Bear River migratory bird refuge, Utah, 
1928. An additional reservation, the Wichita ;Ilountains nild- 
life refuge, Oklahoma, was established as a result of a special act 
of Jan. 24. 19oj, permitting the president to set up forest pre- 
serves and game refuges. I t  v7as maintained by the forest service 
until 193 j, when it was transferred to the fish and nildhfe service 
as a part of the national refuge system. 

The American Bison society became alarmed a t  the serious 
threat of the extermination of the American bison or  buffalo, and 
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in 1907 inaugurated a campaign for the establishment of several 
government herds of these animals at widely separated points to 
assure the perpetuation of the species. The Wichita refuge herd 
was the first one established, to be followed later by those on 
the National bison range in Montana and the Niobrara refuge in 
Nebraska. Another special refuge is the National elk refuge at 
Jackson Hole! \%'yo., for the winter care of the southern Yellow- 
stone elk herd. 

Various other refuges were established on public lands. many 
of them consisting only of small islands frequented by colonies of 
sea birds. The modern refuge system maintained by the service 
is based on the Norbeck-Andresen act, passed Feb. 18. 1929. com- 
monly called the Migratory Bird Conservation act, which author- 
ized the establishment of a nation-wide system of inviolate 
refuges and appropriation of funds for their acquisition and 
maintenance. Refuges were classified in four general groups: 
special-purpose refuges, largely for colonial nongame birds; big- 
game refuges; migratory waterfowl refuges; and general wildlife 
refuges. 

Special-purpose refuges are usually created for the protection 
of a single colony or group of colonies of birds or mammals. They 
may also be for the protection of a single species. These refuges 
are mostly small and are usually composed of small islands, either 
in fresh-water lakes or along the coast. The principal types of 
birds for which these refuges furnish protection are herons, ibises, 
pelicans, gulls, terns, skimmers, auklets, murrelets, puffins, murres, 
shearwaters, fulmars. petrels and cormorants, although incidentally 
they may protect equally interesting associated species. 

The big-game refuges and game refuges are for the primary 
purpose of protecting herds of big-game animals. Bison, ante- 
lope. mountain sheep and elk are the principal species on these 
refuges but deer and many other mammals are found on one or 
more. 

Migratory waterfowl refuges provide breeding, feeding and 
nesting grounds for the birds as they pass through or reside within 
this country. Breeding ground refuges are developed and main- 
tained in the northern states to furnish suitable nesting and feed- 
ing grounds to care for the young birds until they are on the wing. 
These refuges also produce food for transient birds in the fall 
and spring migrations. Wintering refuges are equally necessary 
to  provide an adequate supply of food for waterfo

w

l during the 
approximate half of the year when they are away from the breed- 
ing grounds. Refuges are provided also along the major migra- 
tion lines as an aid in safeguarding the birds during their entire 
life cycle. In  addition, there is considerable waterfowl usage of 
other types of refuges. 

General wildlife refuges are comparatively few in number and 
have been set aside usually to protect areas that are especially 
significant for the combination of wildlife forms found there. 
hlost important is the Aleutian Islands refuge which protects 
many varieties of sea birds, arctic foxes and the only remaining 
large colonies of the sea otter. 

P r e d a t o r  a n d  R o d e n t  Control.-This branch carries on such 
predator and rodent control as may be necessary upon federal 
lands. I n  early days of the work, operations were entirely in 
the western United States, where there is a large percentage of 
the public domain. The enactment of additional laws and the 
development of new problems spread the activities of the branch 
into nearly every state in the union, although most of the opera- 
tions continued to be carried on in the western range states and 
in Texas, Oklahoma, Arkansas, Missouri, Nebraska and the 
Dakotas. 

Among the wildlife forms that have become most destructive 
are various species of rodents and certain predatory forms. The 
major rodent problems, aside from those occasioned by the intro- 
duced house rats and mice, developed in the western states, where 
green-vegetable and orchard farming and the growing of alfalfa 
and grains increased greatly the food supplies available to rodents. 

As most of the farming in the west is in small areas surrounded 
by comparatively large acreages of public domain. the federal 
government was early called upon to co-operate in controlling 
the numbers of destructive animals. Ground squirrels, prairie 

dogs, pocket gophers and jack rabbits, in general, do most of 
the damage. although locally others may be of considerable im- 
portance. A11 these specie? are the objects of control projects 
carried on by state and local agencies in co-operation with the 
fish and wildlife service. 

Various methods are used to reduce the numbers of the destruc- 
tive forms and to hold them to levels a t  which the damage is not 
too great. Such control projects tend to develop and recede more 
or less in proportion to the abundance of rodents. Some species, 
especially rabbits, hares and field mice, exhibit cyclic phenomena, 
their populations tending to go up and down at comparatively 
regular intervals. Their numbers also respond locally to weather 
conditions. For example. ground squirrels and pocket gophers 
often are more successful in rearing a large percentage of their 
young during dry, warm springs than they are if the weather is 
cold and x~et.  As most control projects are designed merely to 
hold down the populations of species to the point where damage 
is nominal, once that point is reached, there tends to be relaxation 
of effort and the animals again increase to the point where damage 
becomes severe. 

In  addition to these western problems, there are numerous in- 
festations of destructive mammals, which though smaller in geo- 
graphical extent are equally important to the agriculturalists 
concerned. Most important are those of pine and meadow mice 
which girdle and destroy fruit trees in the orchard sections. Par- 
ticularly intensive problems in this respect have developed in 
certain parts of New England, New York state, and the Shenan- 
doah valley of Virginia. 

The relationship of wild mammals to human disease became of 
increasing importance. Rodents of various types are carriers 
of diseases which can be transmitted to humans by ticks. fleas 
and other insects. Among such diseases the most serious are 
Rocky Mountain spotted fever, transmitted by ticks, and bubonic 
plague. by fleas. So far as was known by the 19 jos, spotted fever 
is endemic among native rodents, and while it first came to atten- 
tion in the Bitter Root valley of Montana, it was known to be 
carried by rodents in numerous localities in the west and also in 
some eastern areas. Bubonic plague was discovered among native 
rodents in California where for many years i t  seemed confined 
to coastal cities from San Francisco to Los Angeles, but later i t  
u-as found among rodent populations in every western state. 
This spread fortunately was not accompanied by transmission 
of the disease to humans on an extensive scale, but there were a 
number of minor outbreaks. The situation, however, furnished 
an additional strong incentive for drastic control of the plague- 
carrying animals. 

The predatory animal against which most effort is directed is 
the coyote; much attention is also given to the control of wildcats, 
mountain lions, wolves and bears. Since bears are regarded as 
game animals, the service limited its operations to taking individ- 
uals known to be stock killers or operated less selectively in areas 
where losses caused by bears were excessive. 

These control operations are carried on in co-operation with 
many states and local agencies, which put approximately twice 
as much money into the predator programs as the federal govern- 
ment. Vast areas of public land in the western states furnish a 
breeding ground for these animals, and the federal government 
assists in holding don-n their numbers in areas where they occasion 
economic loss. The principal damage is to sheep and poultry, 
particularly in localities where they are raised in great numbers. 
In some localities losses of calves also are serious. There are 
also areas where predations on deer or other game stocks become 
so severe as to call for predator control. 

Methods used include trapping, den hunting and destruction of 
the young. shooting and poisoning, the last being used under very 
rigid restrictions both as to locality and the types of poison. The 
work was successful in holding down the number of predators to 
a level where losses were considerably reduced. 

FISHERIES 

Fisheries Research.-The branch of fisheries research con- 
cerns itself with the Life history, habits and interrelationships of 
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fish populations. J t  devotes a major part  of its effort to studying 
the effect of commercial fishing on these populations and to ac- 
quiring adequate knowledge of interrelationships of various species 
of fish to each other, to other animal life and to the environment. 
This knowledge is necessary to provide a basis for adequate and 
intelligent management of this important natural resource. The 
fish and wildlife service has among its  other duties the administra- 
tion of the commercial fisheries of Alaska. Their chief value is 
in the salmon industry, and this division devotes a considerable 
proportion of its time to assembling information on the move- 
ments of the salmon, their spawning success and various other 
factors upon which are based to a large degree the regulations 
governing the Alaska fishery. The branch established a t  Little 
Port  Walter a laboratory devoted entirely to work on the pink 
salmon. Similar but less extensive studies on red salmon were 
carried out a t  Karluk on Kodiak Island and at  Brooks lake on 
the Alaska peninsula. These surveys furnish indexes for more 
accurate regulation of the fishery, both in the interests of main- 
taining an adequate spawning stock and in permitting the greatest 
practicable utilization of the runs. 

Within the rest of the United States, the fish and wildlife 
service was given no regulatory control of fisheries, but from 
time to time congress awarded i t  special appropriations for studies 
of important fisheries. Extensive investigations into the S e w  
England ground fisheries, the most important single source of 
fresh and frozen fish in the country, also were carried on. Partic- 
ular attention was paid to the cod and haddock, which are the 
historical basis of these fisheries and supply an enormous tonnage 
of fish. Special studies of oysters, crabs and other shellfish have 
also been conducted on both coasts. Oyster farming developed to 
a considerable extent, and with it arose many problems. Lab- 
oratories for studies of these problems were maintained at  Mil- 
ford, Conn.;  Beaufort. N.C.; and Pensacola, Fla. Investigations 
of crabs were largely confined to Chesapeake bay, the source of 
most of the crabs on eastern markets. Investigators endeavoured 
to determine the reason for a decline in the production and to  
devise practical remedies for bringing the industry back to its 
former level. Studies on the Great Lakes were largely centred 
in the 1950s around the sea lamprey and methods for controlling 
its numbers. As a result of these studies, a joint control project 
by the United States and Canada was undertaken. 

Angling.- The branch concerns itself also with problems 
involving sport fishing, a great source of recreation in streams, 
lakes and coastal waters. These studies revolve around three 
general problems, of which the most important undoubtedly is 
pollution. They seek to determine the types of pollution that 
are most destructive to fish life and what can be done to control 
them. I t  has been learned that certain pollutants which are dan- 
gerous to public health are not destructive to fish life, and, 
conversely, some which are not objectionable in relation to public 
health are great menaces to fish and other aquatic life. 

The second most important subject of study in relation to 
angling is that of stream and lake management and improvement. 
There has been growing appreciation of the fact that waters can 
be rendered unproductive f rom many causes, just as land can be 
made unproductive, and that they are equally susceptible to im- 
provement. The devices which have been used in stream manage- 
ment have been dams or partial dams, deflectors and other devices 
to create good spawning areas or good living conditions for the 
fish, or  to remedy some of the ill effects of silting, stream chan- 
nellization, construction of dams and other human interference 
with the stream. Improvement devices are not used so widely 
in natural lakes, but  artificial impoundments and reservoirs can 
often be made more productive of fish life. 

The  third general subject with which this division concerns 
itself in dealing with sport fishing is the improvement of feeding 
and handling of fish in hatcheries and studies of diseases and 
parasites which often become more prevalent in hatcheries than 
under natural conditions. 

C o m m e r c i a l  Fisheries.-The branch of commercial fisheries 
also is largely a research and information collecting agency with 
no regulatory authority. An important part of i t s  efforts was de- 

voted to improving methods of canning or  otherurise preserving 
fish and fishery products. Included in this work are studies t o  
develop new medicinal, industrial and edible products from fishery 
resources. This division has been active in developing methods 
of extracting and testing vitamin-.I oils and in finding new sources 
of this vitamin. I t  also is interested in developing industrial 
products from fishery wastes: having, for example, devoted much 
effort to devising economic and practical methods of utilizing 
wastes in the salmon-canning industry. I t  perfected canning 
processes and other preserving methods which make i t  possible t o  
use fishes of kinds not previously marketable, thus opening new 
sources of food for the public. The division devotes considerable 
time to improving the methods of handling and transporting fish. 
Fish is a highly perishable product: and the  chief drawback to  
its greater utilization, particularly inland, has been the  poor  con- 
dition in which it often reaches the consumer. Proper methods 
for packaging. preserving and handling the fish were thus  studied 
by the branch. 

Another general type of investigation by  this branch relates 
to the improvement of fishing gear, vessels and methods. Efforts 
were directed toward the development of types of vessels for 
employment in the shrimp fishery and conversion for  off-season 
use in some other food fishery or in the menhaden industry. 

I t  operates several boats for finding and marking out  new fishing 
waters. This work proved successful in extending commercial 
fishery operations into a number of new areas. 

Studies also are made of the economic factors that  affect the  
fisheries, including the processing and sale of fishery products. 
These include cost of transportation and of handling; competition 
with other foodstuffs; relative prices of fishery and other products;  
and numerous other factors directly affecting the  welfare and  
productivity of the fishery industries. Means are also sought to 
develop and increase markets for domestic fishery products. 

I n  connection with these studies. the division maintains a sta- 
tistical section and conducts a fishery market news service which 
reports the daily landings. movements and sales of fish a t  many 
of the more important ports. The  statistical section assembles and 
distributes information on the annual catch of fish and i t s  value, 
employment. in the industry, gear and vessels operated and the  
volume and value of manufactured products. T h e  fishery market 
news reports and the statistical data are widely used by  the  in- 
dustry in day-to-day operations. They also furnish material which 
federal and state research units find essential for carrying on their 
programs. 

G a m e  F i s h  a n d  Hatcheries.- This branch operated 9 2  fish 
hatcheries in the mid-~gjos scattered throughout the United States. 
Hatcheries for trout and bass and other warm-water fishes are operated 
particularly for the purpose of stocking sport-fishing waters with game 
fish. In planting fish produced by these hatcheries, preference is given 
to stocking waters on federally owned land-a direct responsibility of 
the federal government. For this reason, priority was given to streams 
and lakes on national forests, national parks, wildlife reiuges and 
other public lands. In states having fish hatcheries in addition to the 
federal ones. co-operative arrangements are made so that the cost of 
hauling and liberating fish is reduced to a minimum, and hatcheries 
supply waters closest to them whether or not on federally owned land. 
In this way maximum results are obtained from both iederal and state 
operations. 

For trout propagation, a copious supply of cool water is essential; 
consequently, most of the trout hatcheries are located where spring or 
mountain-stream water of the right temperature and quantity is avail- 
able. The original system of planting newly hatched fry was later 
largely replaced by a program of planting larger fish. In many in- 
stances best returns are obtained by planting trout 6 to 8 in. or more 
in length. This has been particularly true in the eastern states and in 
waters close to heavily populated centres where it is possible to grow 
enough fish to meet the fishing demand and where pollution or siltation 
oi spawning beds may prevent natural reproduction, but where neither 
oi these detriments have progressed to the point where large trout 
cannot survive. 

Warm-water fish hatcheries produce larger quantities of bass, bream, 
crappies and a smaller number of other types of fishes. These are 
planted in streams and lakes where water temperatures and food con- 
ditions are not suitable for trout. Much of the output has gone into 
ponds and lakes which have been impounded as a result of the activities 
oi the soil conservation service and other agencies interested in develop- 
ing a proper system of water control on stream headwaters. As a result 
of these operations, there arc now many thousands of such ponds ai- 
fording good fishing to people in their localities. I t  is also a regular 
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practice to stock impounded waters on wildlife refuges with the types of 
fishes most suitable to them. 

Increasing attention is given to the productive capacity of the streams 
and lakes to be planted. Many states, and as far as possible the iederal 
service, conducted stream and lake surveys to learn the fish-food- 
producing capacity of those waters and consequently their carrying 
capacities for fish liie. I t  is now generally understood that any body of 
water in a certain stage of development can produce only so many 
pounds of fish. The maximum may be produced either as a great num- 
ber of small individuals or as a much smaller number of large ones. 
Before this was generally known, many waters were overstocked 
rather than understocked, particularly with warm-water fishes 

There are a number of federal hatcheries producing fish for com- 
mercial exploitation, the most important of which are the salmon 
hatcheries of the Pacific coast. The develo~ment of hvdroelectric Dower 

dental and school facilities and furnishes housing, fuel, food and cloth- 
ing In addition, the natives operate a canteen on each island, stocking 
foodstuffs and other articles. The islands were uninhabited until the 
Russians took a number of Aleuts there; the modern population is 
largely a mixture of Aleut and Russian, with some other nationalities 
intermingled 

The fish and wildlife service vessel "Penguin" makes regular trips 
from Seattle. Wash, to the Pribilof Islands, 2,000 mi, distant in the 
Bering sea, to transport supplies and personneI. 

See also WILDLIFE CONSERVATION ; FISHERIES ; NATIONAL PARKS AND 
NATURE RESERVES. (I. N. G . )  

FISH COOKERY. T h e  term fish includes many water ani- 
mals which are classed as "sea food" (e.g., crabs. shrimps, lobsters, 
turtles, oysters. frogs) besides fish orover. Fish is sold whole. . 

and irrigation on such rivers as the Columbia and sacramento cieated dressed. salted. dried, canned, frozen or alive. It is generally a 
tremendous problems for those intcrested in maintaining the salmon cheap and wholesome source of nitrogenous food, though 
runs. Development of Bonneville dam in Oregon and Grand Coulee 
dam in Washington, as well as other projected dams, threatened to pued lvith meat, fish contains more water and 
destroy a large part of the Columbia river run. After careful studies, refuse. There are three main classes of fish: oily, containing fatty 
ladders were installed in Bonneville dam and successfully operated oil dispersed throughout the flesh; lvhite o r  nonoily (lean). con- 
in getting the fish over the dam on the upstream migration. The Grand 

taining oil secreted in the liver; and shellfish. Examples of oily Coulee dam was so high that it seemed impracticable to bulld fish 
ladders, over it, and an alternate scheme oi taking care of a part of the fish are and herring; flat fish and turbot belong to the lean 
run that iormerly spawned in the Columbia and its tributaries above kinds, mhile the shellfish include lobsters, crab, oysters and clams. 
this dam was developed. 

The salmon that came to the Rock Island dam, a private dam some 
distance below Grand Coulee, were trapped and taken to hatcheries 
which were built by the reclamation service for this use, where they 
were spawned and the fish hatched and planted in streams which 
formerly had no salmon runs. Part of the adults were planted directly 
in streams to spawn naturally and held there by means of weirs which 
prevented them from going downstream and again seeking the old 
spawning grounds. 

The continued development of dams on the Columbia led to the 
inauguration of an intensive program oi developing the salmon runs 
in the tributaries below Bonneville dam. This was an effort to main- 
tain the salmon runs in the lower Columbia to offset the adverse effect 
o i  more dams above that point. 

A shad hatchery on the Potomac river just below Washington, D.C., 
successiully hatched shad and released them. There was great difii- 
culty, however, in determining the success of this operation because the 
young shad are so delicate that they can neither be handled nor marked 
as is usually done with salmon, trout and other species. 

Another interesting development has been the effort to hatch and 
artificially rear young lobsters. These are free-swimming and surface- 
moving animals during the first lour stages oi their liie. and at this 
time the greatest mortality among them occurs. The first attempts to 
raise young lobsters in captivity were not successful because some 
immediately proceeded to eat their fellows. Later they were handled 
more successfully by placing them in circular tanks in which strong jets 
of water run continually, keeping the young lobsters on the move and 
preventing them irom coming into close contact with each other. 

A l a s k a  Fisheries.-The branch of r\laska fisheries was charged 
with two primary assignments-the administration of the law which 
controls the commercial fisheries in Alaska, and the protection, care 
and handling oi the fur seal herd on the Pribilof Islands. The service 
was made responsible for recommending regulations which will maintain 
the productivity of the fisheries. Careiul check is maintained upon the 
catch, both by personnel of the Alaska division and the division of 
fishery biology. Observations are made on the spawning escapement 
and the success of spawning of the various runs oi fish. 

The making of intelligent and effective regulations is greatly com- 
plicated by the fact that five species of salmon are involved, having 
liie cycles varying irom two to five years. Since all of these fishes 
leave the sea to spawn and then die, the'adjustment of the take to the 
probable return oi  each kind to iresh water is difficult. 

The fish and wildlife service also eniorces the .ilaska fisheries regu- 
lations, for which purpose it maintains a fleet of boats and planes for 
the use of patrol officers. Fisheries are the greatest single resource of 
the territory, the salmon fishery alone yielding products of an average 
annual manufactured value for the five-year period ending in 1953 of 
more than $8o,ooo,ooo, and producing more than half the income of 
the territorial government. Other fisheries, however, were growing in 
importance. 

Xext to the salmon, the herring fishery has been the greatest single in- 
dustry administered by the .4laska fisheries branch. I t  has had a wide 
fluctuation in production, largely because oi the erratic s,pawning 
success of the herring populations. These fish normally entrr the 
fishery three years aiter hatching, and a successiul year class usually 
furnishes the bulk of the catch for a period of several years. Additional 
Alaskan fisheries include those ior halibut, sablefish, cod, shrimp and 
clams. A study of the king crab carried out just before UTorld LVar I1 
indicated the presence of a sufficient number to justify the development 
oi  a U.S. crab-packing industry. Methods were worked out and ac- 
tivities begun in producing canned crabs. 

The natives of the Pribilof Islands engage primarily in the harvesting 
of the seals for the government. receiving a stipulated amount for each 
skin preserved. They engage also in winter trapping of foxes for i\,hich 
they receive compensation. The iederal government provides medical, 

Because of the shortness and flakiness of the  muscle fibres, fish, 
with the exception of some shellfish, is easily digested, and should 
be  eaten with vinegar or some form of acid. Oily fish are  more 
nourishing than lean kinds but less easily digested and are best 
grilled or cooked by dry methods. Lean fish are  usually supple- 
mented by sauces, etc. 

P r e p a r a t i o n  of F i s h  f o r  Cooking.- Fresh fish should be  
scaled and cleaned. I n  skinning round fish, proceed from head to  
tail, and reverse f o r  flat fish. T o  fillet flat fish place on a board, 
grasp the tail firmly with fingers dipped in salt ( to  prevent slip- 
ping) and cut an incision just above the tail. Slip the  knife 
under the flesh and raise i t  gently, a t  the same time loosening 
the skin with the thumb and forefinger of the left hand. Round 
fish may be baked and stuffed. All trimmings should be  placed in a 
pan and covered with water to  make fish stock for sauces. Roes 
in large fish should be  removed, cooked separately and served as  
savouries on toast. 

M e t h o d s  of  C o o k i n g  Fish.-There a r e  many ways of cooking 
fish. Boiling is the simplest. though the least nourishing, as much 
of the flavouring juices is lost. This method of cooking is suitable 
ior large. round fish or for thick pieces. The  water should simmer, 
not boil. and only enough used to  cover the fish. Sea water is 
excellent ior boiling sweet fish. Add lemon juice or vinegar to 
the water to  keep the fish white and firm and add salt unless it is a 
salt fish. Boiling is the best method for cooking salt fish. Taste- 
less fish requires additional spices and flavourings added to the 
water. Allow five minutes to  the pound for thin fish, ten minutes 
or more for larger fish. Steaming is better than boiling but  takes 
a little longer. Small fillets of fish may be steamed on a n  oiled 
plate over a pan of boiling water. Sprinkle fish with lemon juice 
to  keep the flesh white. Steaming is useful in fish cookery for  
invalids. 

Certain fish are best baked and stuffed o r  baked au naturel. 
Fish may also be  baked in a tin ~ ~ i t h  spices and but ter  or in milk. 
Paper bags (oiled) are excellent for baking fish. Truss whole fish 
before baking. Broiling o r  grilling is suitable for oily fish, which 
should be placed on a greased gridiron. If thick, split the fish down 
the centre and grill the flesh side first. Remove head and tail for 
grilling. Planked fish is grilled and served on a board made for the 
purpose. Frying is one of the most popular methods of cooking 
lean fish and may take the form of frying in a bath of boiling fa t  
or pan frying in a shallow pan. Oil is better  than any other 
fat  for frying fish, as i t  keeps the  tolour a clear golden brown. 
All fish that is fried must be perfectly dry. I t  can be served with 
a sauce, but this is not necessary unless the fish is fried in batter. 
Certain kinds of fish are tasty if stevied in the form of a soz~clzy 
(in the United States, chowder) ; i.e., slices of fish simmered in 
broth with vegetables and spices. A bouillabaisse is a special dish 
much eaten on the European continent and consists of a stew o r  
chowder of several kinds of fish. 

In  cooking shellfish other than crabs and lobsters, be  very care- 
ful not to  boil them, as they then become tough. Periwinkles, 
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snails, etc., are served au nature1 with butter and chopped parsley. 
Raw oysters and clams may be served in their shells with accom- 
paniments of vinegar, lemon, red pepper and various other relishes. 

Sauces for fish are ( I )  those with a water white sauce (drawn 
butter sauce) or a fish stock white sauce as a foundation; ( 2 )  

those with melted butter as a foundation; (3) those with mayon- 
naise, Hollandaise or other butter-egg yolk sauces. Sharp ingre- 
dients, such as capers, horseradish and pickles, are often added. 

Roe.-This is a spawn or milt of fish. In the case of large fish 
the roe is removed and prepared for table separately in various 
ways. Soft roes, such as herring, etc., are served on toast as a 
savoury. 

Shad roe is a delicacy in the United States. Hard roes. such 
as cod roes, are frequently dipped in batter and fried in deep fat. 
Caviar, sturgeon roes (salted), is served plain on sippets of bread 
and butter as hors d'oeuvres. (See also FOOD PREPARATION.) 
FISH CULTURE in the broad sense can be considered a 

branch of animal husbandry, if the latter term is used to include 
both the rearing of domestic animals and the harvesting and man- 
agement of wild game. The maintenance of fish indoors in aquar- 
iums is treated under .~QUARIUM. This article, concerned with 
the culture of fish for food and sport, is divided into the following 
sections : 

I.  Growing Fish for Consumption 
I .  Pond-Fish Culture in Temperate Climates 
z .  Tropical Pond Culture 
3. Brackish-Water Pond Culture 

11. Stocking Open Waters 
I. Release of Fry 
z .  Release of Fingerlings and Larger Fish 
3.  Rearing Warm-Water Fishes for Distribution 
4. Introduction of Yew Species 

111. Improvement of the Habitat 
I. Changes in Lakes and Streams 
2 .  Fish Passes and Screens 
3. Reduction of Mortality From Predation 

IV. Regulation of Fishing for Best I'ield 
I .  Best Exploitation of Existing Stock 
z .  Obtaining Maximum Recruitment 

I. GROWING FISH FOR CONSUMPTION 

1. Pond-Fish C u l t u r e  i n  Tempera te  Climates.-The most 
widely used fishes in pond culture are those of the great cyprinid 
or carp family, which is dominant throughout tropical and tem- 
perate Eurasia. In  Europe the carp (Cyprinz~s carpio) is by far 
the most popular species because of its hardiness, its unfastidious 
food requirements and the relative ease with which its fry can be 
reared. As with other domesticated animals. several recognized 
varieties of carp have been bred by selection for such qualities as 
rapid growth, plumpness and resistance to disease. Moderate 
production can be achieved by maintaining carp as a wild popula- 
tion cropped annually. Much better yields are obtained by having 
specially designed brood ponds where the adults spawn. Young fry 
are removed at  an early age and transported to nursery ponds in 
which suitable small foods are cultured or supplied. Later they 
are placed in the large rearing ponds, in numbers computed to 
give best yield. The fish are harvested after one. two or three 
years' growth, depending on the fertility and temperature of the 
pond, the length of the growing season and the density of stock- 
ing. Ponds should be fertilized to promote growth of animal foods 
for the carp; manure is excellent and even chopped vegetation is 
useful. Near time of marketing, the fish may be fattened by feed- 
ing coarse grains. 

In  continental Europe carp culture is widely distributed. but it 
is best developed in the central region, above all in Czechoslo- 
vakia, mhich has no sea fisheries. Fishponds were maintained in 
England during the middle ages, but have been largely abandoned. 

Other species of fishes are sometimes reared in European fish- 
ponds. either intentionally or because they enter accidentally bvith 
the water supply. Among these are such cyprinids as the tench 
(Tinca tinca) , bream ( A  branzis brama), rudd (Scardinius ery- 
throphtlzalmz~s). roach (Leucisczls [Rutzlz~s] rutilus) and ide (L .  
[ Idus]  zdzis). These are useful only under special conditions-for 
example, the tench can survive very Ion-oxygen conditions, the 
rudd consumes a good deal of vegetation and so on. Only the 

tench compares in value with the carp, but it grows much more 
slowly. A noncyprinid fish of some importance in pond cultures is 
the pike (Esox lucius) ; it sells well, and because of its predacious 
habits can be used to reduce the numbers of cyprinid fry when 
these are for any reason excessive. The perch (Perca fiuviatilis), 
sander (Lucioperca lucioperca) and the largemouth bass (iWicrop- 
terus salmoides) have been used for the same purpose. 

For centuries in Asia carp and crucian carp (Carassius carassius) 
as well as other species have been extensively used. The Chinese 
make much use of several cyprinids which are rarely bred artifi- 
cially. Instead, fry about a third of an inch long are taken in 
fine nets from the large rivers and reared in small ponds until the 
various kinds can be sorted out. Then they are distributed to 
ponds and lakes over considerable distances. The most useful 
species are four. The grass carp or huan yu (Ctenopharyngodon 
idellus) is one of the few fishes which consume pondweeds and 
coarse vegetation. The fathead or lien y z ~  (Hypopthtalmichthys 
~nol i tr ix)  is valuable because it feeds largely on phytoplankton, the 
microscopic algae which produce green blooms in fertile waters. 
The ching yu (114ylopharyngodon picez~s),  the black amur of the 
Russians. has heavy grinding teeth in its throat and favours clams 
and snails as a diet. Aristichthys nobilis consumes zooplankton- 
the cladocerans, copepods and other small animals that live sus- 
pended in the water. 

Along the Yangtze river alone there are about 1.800 shallow 
flood-plain lakes, totaling 8,ooo.ooo ac., which are to varying de- 
grees controlled for fish rearing, using combinations of these four 
noncompeting species. Each species also may be used separately, 
or two or more in rotation, depending on the nature and condition 
of the pond. For example, a pond full of weeds provides excellent 
food for grass carp for a season; when these are cropped down, a 
bloom of phytoplankton will probably develop, follou,ed by abun- 
dant zooplankton-each of which can be used by the appropriate 
species. 

In  India similar use is made of wild cyprinid fry from rivers, 
especially in Bengal, Bihar and Orissa. Among the most used spe- 
cies are the catla (Catla catla), mrigal (Cirrhina mrigala) and rohu 
(Labeo rohita),  but several other species of Labeo and Cirrhina 
are also taken. Little exact information is available concerning 
these fisheries; they tend to be family affairs whose methods of 
operation are kept confidential. Certain fishery establishments 
having large catchment areas, called bundhs, are able to produce 
fry of these Indian cyprinids successfully. 

Japan has an extensive pond culture which produced 5,700 tons 
each of carp and eels (Anguilla species) in 1957. Israeli ponds 
produced 7,600 tons, Formosa 9,700 tons; but none of the really 
large pond-fish countries report pond-fish statistics separately from 
mild fresh-water fish. 

Rearing trout for market is a somewhat different industry; the 
fry, hatched artificially, require cool running water and must be 
fed. The most popular species is the rainbow trout (Salmo gaird- 
n e r d ,  but brown trout (S. trutta) and the American brook trout 
(Salvelinus font inal i~)  are also used. Horse meat. slaughterhouse 
vtastes and scrap fish are used for feeding. Biggest producers are 
the United States. Denmark and Japan. Japan and Formosa 
also raise quantities of the tasty ayu or sweetfish (Plecoglossus 
altivelis), a salmonid which feeds on plankton and filamentous 
algae. 

Trout fed on the various foods listed above do not, generally 
speaking, acquire the delicate flavour of wild trout, so as the time 
for marketing approaches the trout are given special diets or,  if 
possible, a sojourn of a few weeks in ponds containing natural 
foods. 

2. Tropical  P o n d  Culture.-In the tropics large-scale pond- 
fish culture is complicated by high temperatures, rapid decomposi- 
tion and rapid growth of floating vegetation, all of which make it 
difficult to keep a proper supply of oxygen in a pond. Particularly 
in Thailand, extensive use is made of air-breathing fishes on that 
account, for example, the gourami (Osplzronemus goramy) and the 
murrel or snakehead (Ophicephalus species). Indonesia, particu- 
larly Java, has many ponds raising carp; crucian carp; a native 
cyprinid, tawes (Puntzus javanicus) ; a catfish, 16.16. (Clarius batra- 
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chus); and air breathers. I n  the Celebes some use is made of 
Chinese cyprinids whose fry are imported annually-especially the 
grass carp. 

A notable development in tropical pond-fish culture has been in- 
creased use of species of Tilapia-called mouthbreeders because 
in some species the female incubates the eggs and carries the young 
in her mouth. This genus may actually be the oldest object of 
pond culture: Pierre Chimits has published an illustration of a 
bas-relief from a tomb antedating zooo B.a. that shows an Egyptian 
angling for T. nilotica from an artificial pond. Extensive modern 
use of Tilapia began in the Belgian Congo during the I ~ ~ O S ,  using 
T. melanopleura and T. macrochir. The most popular species has 
been T. ?nossambica, widely introduced throughout east Asia and 
Oceania and in some West Indian islands. This species breeds 
readily, grows rapidly, tolerates salt water and low oxygen and in- 
cludes much detritus and algae in its diet. 

A rapidly developing branch of tropical and warm-temperate 
fish culture is the use of rice fields for growing fish. Most rice 
paddies produce a few nild fish, grown from fry brought in with 
the irrigation water. By suitable stocking and fertilizing large 
yields can be obtained from various carps or Tilapia, but some 
strengthening of the dikes and provision of channels in the fields 
is recommended. Effects on the rice crop are variously estimated 
from a small decrease to a slight gain in yield. The potential fish 
production of the morld's rice fields is enormous, and it is available 
mostly in regions mhere fish are the accepted major protein of the 
human diet. 

3. Brackish-Water  Pond Culture.-River deltas and other 
marshy areas are sometimes developed into fish-rearing establish- 
ments, for example, in southern France, along the upper Adriatic 
coast of Italy, in India, Indonesia, Formosa, the Philippines. Japan 
and Hawaii. Most of the fishes used are of marine origin; they 
breed in the sea, but the young seek brackish or even fresh water. 
Rlullets (Mugil cephalus and others) are widely used, eels are 
popular in southern Europe, as are the gilthead (Sparus auratus) 
and sea bass (Morone labrax). In  tropical countries the milkfish 
(Chanos chanos), called bandeng or balzgos, is most popular, along 
%ith mullets, the Javan tawes, the ten-pounder (Elops saurus) and 
Tzlapia. Shrimps and prawns are frequently important by- 
products, as are adventitious fish like the kakap (Lutes calcarif~r).  

I n  a simple form of brackish-water culture, such as some of 
the Adriatic valli, the ponds are little more than natural salt 
marshes with channels to the sea closed off by a dike and gate. At 
appropriate seasons gates are opened and young fish are carried 
in by the tide. From this type of fishpond there are all gradations 
up to the extensive tafnbaks of Java, laboriously reclaimed from 
mangrove swamps and stocked with imported milkfish fingerlings. 
Tanrhaks are typically 14 it .  deep; their salinity varies, with the 
site and season, down to almost completely fresh water. The 
principal food of milkfish in these ponds is algae, especially the 
blue-green Oscillatoria, giving a direct conversion from vegetable 
base to  useful protein. Other species are used partly because the 
supply of milkfish is inadequate, partly for their own sake: tawes 
consumes large amounts of vegetation and may improve milkfish 
production, while Tilapia helps to control malarial mosquitoes by 
removing floating algae. About 33,000,ooo lb. yearly of fish and 
shrimps are produced from zoo,ooo ac. of ponds in Java; the Phil- 
ippines have I 7 j,ooo ac. 

The only example of brackish-water culture on a large scale in 
cool-temperate regions is carried out in Jutland, Den. Each year 
young plaice (Plcurortectes platessa) are caught a t  sea and trans- 
ported to the inner expanses of the Limfiord, where they grow 
rapidly and provide a good harvest. 

11. STOCKING OPEN WATERS 

1. Release of Fry.-In the natural reproduction of salmonid 
fishes (salmon and trout), the eggs are buried by the female up 
to a foot or more deep in gravel nests or redds. During the 1850s 
it became a popular practice, in Europe, America and the Antip- 
odes, to remove eggs and milt (sex glands containing semen) from 
mature trout and salmon and hatch them artificially. In the usual 
dry or  Russian method, eggs and milt are squeezed into a pan, 

stirred gently and allowed to stand for several minutes, then 
washed. Rate of development depends on temperature. I t  is 
measured in degree-days, that is, the sum of successive days' water 
temperatures on the centigrade scale. After about 2 0 0  degree- 
days the embryo is recognizable inside the shell, and the eggs are 
said to be eyed. Three hundred degree-days or so later the eggs 
hatch, the released fry, or alevins, being delicate creatures with 
the large yolk sac of the egg still attached. Finally, 800 to 1,000 

degree-days after fertilization, the remaining yolk is absorbed into 
the abdomen and the young fish are called fingerlings. In nature, 
they then emerge from the gravel and begin feeding. 

In the early days of salmonid culture, eggs \\,ere held in per- 
forated boxes floating in a stream until the fry were ready for 
liberation. Later, special troughs supplied with running water were 
built to hold the eggs, and these were soon installed indoors. To  
increase their holding capacity the troughs were deepened and 
provided with removable screen baskets to hold the eggs; double 
baffles divided the trough into compartments and directed the 
water from below upward through the eggs in each basket. A 
newer method is to stack perforated trays containing eggs vertically 
in layers three or four deep in a special frame so that the water 
is fed by gravity down the stack but up through each tray. This 
arrangement permits a great saving of floor space in the hatchery 
building. Care of the eggs has been simplified by the regular ap- 
plication of malachite green, a fungicide which controls the once- 
dreaded Saprolegnia. Previously this fungus, spreading from a 
few dead eggs, would quickly blanket and kill a whole basket unless 
checked by laborious picking. 

In traditional salmonid culture the fry were hatched and held 
in the troughs, to be liberated in natural waters after the yolk 
sac was absorbed. The reasoning was that fertilization of fish 
eggs in nature must be extremely haphazard, scarcely exceeding 
5% efficiency, whereas x i th  artificial fertilization it commonly ex- 
ceeds 9 j % .  If the eggs were further protected from flood, drought 
and enemies during the incubation period, it was assumed that the 
greater part of the mortality of the normal life history would be 
circumvented. A very few spawners should suffice to maintain a 
very large body of fish, and all fears of overfishing could be set 
aside. So plausible did this seem that the various assumptions 
involved were not tested individually for many decades. 

From its beginnings with salmon and trout (Oncorhynchus and 
Sal~no species), artificial spawning and hatching were quickly ex- 
tended to other fresh-water and anadromous fishes (sea dwellers 
who ascend rivers to spawn). Even ripe sturgeon eggs (Acipenser 
species), usually slated for processing to caviar, were cultured. 
The small eggs of whitefish (Coregonus clupeaforntis), shad (Alosa 
sapidissi?~za) or walleye (Stizostediorc vitreum) were incubated in 
special glass jars of about 14 gal. capacity, the water rising gently 
through the egg mass. Many hundreds of millions of eggs of these 
species were reared annually in hatcheries throughout the United 
States and Canada. Similar procedures were applied to marine 
fishes like cod (Gadz~s morrhua) and plaice, particularly in the 
North sea region, Maine and Newfoundland, though there was 
greater difficulty in handling their buoyant eggs. 

These intensive efforts to increase natural fish stocks were on 
the whole extremely disappointing. The expected large increases 
in production simply were not realized and direct tests were under- 
taken to determine the cause of the low yield. For production of 
marine fishes the most conclubive tests \iere those of Gunder 
Dannevig in Norway, who compared a series of four fiords alter- 
nately stocked and not stocked with cod fry. The number of young 
cod produced in them ~ i ~ a s  independent of whether they received 
hatchery fry or not. Similar results were obtained in experiments 
with plaice in Loch Fyne by Thomas Fulton. mith uhitefish in the 
Great Lakes by John Van Oosten, and elsewhere. In  other experi- 
ments some advantage of liberating fry was demonstrated, but a t  
a level far below original expectations. For example, in a I z-year 
Canad~an test mith sockeye salmon (O?zcorhy?zchz~s nerka), the 
fry-liberation technique approximately doubled the smolt (two- 
year-old salmon) production of a small stock, as compared with 
nhat  a similar number of females produced by natural propagation. 
Houever, this was not considered enough gain to justify the ex- 



FISH CULTURE 
pense involved and a computation showed that the country's total 
hatchery effort was producing only a small fraction of the com- 
mercial supply of sockeye. 

The failure of fry liberation in open waters led to a reluctant 
but rather general abandoning of the technique. Most hatcheries 
for cod, plaice, lobsters (Honzasus species), whitefish, ciscoes 
(Leucichtkys species) and shad have been closed, as have the 
Alaskan and British Columbian salmon hatcheries. while in other 
places new techniques or new objectives have been introduced. 

Later studies showed what was wrong with the original assump- 
tions. Fertilization of fish eggs in nature is not haphazard, but 
highly efficient. Cod, for example, swim belly to belly, and the 
eggs are impregnated as they are extruded. Similarly, salmon eggs 
are laid in batches in the redd and are immediately smothered nith 
milt. D. F. Hobbs in New Zealand finally sho~ved, as late as 193 7 ,  
that naturally spanned trout eggs are practically all fertile and that 
total mortality to emergence may be as little as 20% on good sites. 
Even temporary drying up of a stream does not necessarily kill the 
eggs, nhich are buried deep and stay moist. 

Mortality is greatest after hatching; a young fish at the end of 
the fry stage (yolk sac just absorbed) has just begun its perilous 
existence. R. E. Foerster's experiments at Cultus lake, British 
Columbia, indicate that even such large fry as those of sockeye 
salmon suffer 9 j c G  loss during the first year of life and an addi- 
tional 90% of the survivors perish before they return from the sea 
to the river estuary. The mortality among the tiny fry of cod, 
shad or whitefish is far greater. In this may the hundreds of mil- 
lions of fry released dwindle to hundreds of thousands, to tens of 
thousands or to merely a few thousands of adult fish-depending 
on the species. 

Finally, it appears that cultured salmon and trout fry are in- 
ferior to naturally hatched fry. Richard Vibert in France demon- 
strated and measured the greater hardiness of fry reared in gravel 
in terms of their resistance to extremes of temperature, current 
and predation. A clue to other harmful effects of life in hatchery 
troughs is afforded by the work of F. Neave and 117. S. Hoar in 
British Columbia. Pink salmon (Oncorhynchzis gorbuscha) reared 
in gravel will, at migration time, snim downstream rapidly at night 
and re-enter the gravel of the stream bed by day until they reach 
salt water. Thus they remain inconspicuous during a very vul- 
nerable period of their life. However, once the advanced fry are 
regularly exposed to even weak daylight, as they are in normal 
hatchery practice, they lose thls behaviour pattern. Instead, they 
school up and let themselves be carried leisurely downstream by 
day as well as by night, so that they are exposed to attack by a 
host of voracious fishes, mergansers. etc. 

In  spite of all this, fry release may not be completely outmoded. 
Attempts are being made to adjust hatchery procedures so that fry 
will be normally hardy, with their natural behaviour intact. An 
alternative course being tried is to move the hatchery outdoors 
again. New gravel spa~ivning areas are being constructed and exist- 
ing ones improved in order to obviate damage from predators, 
silting, floods and drought. In  a large installation involving hun- 
dreds of thousands of spawners it is necessary to let the fish deposit 
their eggs themselves, and fish hatching thus becomes linked up 
mith stream improvement. Such efforts are justified. however, 
only when there is no bottleneck to production at  a later stage 
in the life history. This proviso is met by the pink salmon and the 
chum salmon (Oncorhy?zchus keta), which go directly to sea after 
emerging from the gravel. . 

2. Release of Finger l ings  a n d  Larger  Fish.-Another re- 
action to the failure of fry liberation was the attempt to rear fry to 
a larger size before releasing them. This proved impractical with 
most of the small-egg species, but trout and salmon responded. 
Gradually the surviving hatcheries added rearing ponds and began 
to raise larger and larger fish. Beef liver was at first the standard 
diet, but the discovery of its effectiveness against human anemia 
sent its price skyrocketing and set off a protracted search for sub- 
stitutes. Along with the search for suitable food, the quest for 
methods for combating diseases has been of major importance. 
Infections nornlally of low and unimportant incidence in the wild 
(endemic) often developed into epidemics in hatcheries, and 

many millions of young fish have succumbed to attacks by pro- 
tozoa. fungi, bacteria and other parasites. Sulfa compounds, anti- 
biotics and general sanitation work about as well with fish as with 
man. but there must be constant watchfulness for the signs of 
infection. 

I n  Europe stocking streams with trout is for the most part a 
business. Typically, the owner of a stream purchases young trout 
(size and quantity based upon his previous experience) from a 
private hatchery and leases fishing rights by the day or by the 
season, expecting to make a profit. I n  North America fishing rights 
on most waters are still in the public domain, and responsibility 
for their stocking has been assumed by state or federal govern- 
ments. I t  is impossible to make any over-all assessment of the 
success of their "maintenance" stocking with fingerling or larger 
trout. However, it is certainly true that many marginal trout 
streams, and many good trout streams in populous regions, would 
provide very little game fish without the "put-and-take" planting 
of large trout. 11'here hatchery trout are planted into waters con- 
taining a good population of native trout. R. B. Miller in Alberta 
found that the uild stock pre-empts favourable territories and the 
newcomers lose weight, and most die after a few neelts or months. 
Similarly, experiments in Michigan showed very little overwinter 
survival of planted trout when in competition with wild trout. The 
practical conclusion is that stocking is most successful, as well as 
most needed, nhere wild stock is sparse. 

In  stocking barren or reclaimed waters, of course, there can be 
good survival from liberations made at  any stage from egg to 
adult. Often planting eyed eggs in gravel is most convenient, 
while for inaccessible lakes Gustave Prkvost in Quebec showed 
that fingerlings can be dropped from an airplane without harm. A 
considerable portion of the production of trout hatcheries is now 
absorbed by lakes high in the mountains. lakes which lack spawn- 
ing facilities, and lakes or streams cleared of fish by poisoning. 

Anadromous fishes also have shared in the trend toward rearing 
fingerlings to larger sizes. In  justification of this, i t  has been 
found that stocks of coho or silver salmon (07zcorhynclzus kisutch) 
and Atlantic salmon (Salvzo salar) are usually limited by the size 
of their river homes rather than by lack of fry. Hence rearing 
these fish to smolt size makes the hatchery product a clear net 
gain to the stock; in fact, that is the only u7ay hatcheries can help 
in such a situation. The same is true for sockeye in some lakes. 

Another powerful stimulus to salmon rearing has been the build- 
ing of dams on salmon rivers. Some Swedish rivers are now 
dammed completely, from source to mouth, and their surviving 
runs of salmon and sea trout (Salmo trutta) are maintained entirely 
by rearing of smolts. Similarly, the progressive damming of mest- 
ern United States rivers has been accompanied by rapid expansion 
of rearing facilities for chinook (Oncoshy~zchus tshawytscha), coho 
and steelhead (Salmo gaiudneri). Apart from their status as a 
(quite inadequate) compensation for lost nursery rivers. the aver- 
age cost-to-benefit ratio for these installations seem to be close 
to marginal, if it is computed on the basis of the commercial value 
of the adult salmon produced and caught. However, most of the 
fish handled are also taken in large numbers by sport fishermen, 
and so are popularly assigned a value much greater than the fish 
buyer's price. 

Fortunately, there is much scope for additional improvement 
in hatchery techniques. Evidence of this is found, for example, in 
experiments mith cohoes at  Minter creek in Washington state, 
in which native stream-reared smolts produced j to 15 times 
as many adult fish as pond-reared smolts of the same stock. Im- 
proved diets or other changes should gradually eliminate this 
differential. Experiments with chinook salmon by Lauren Donald- 
son in Seattle indicate possibilities of selecting fast-growing and 
early-maturing stock for hatchery use. Transplanted fish com- 
monly return to the stream where they were planted and very 
rarely return to their original stream unless it is close by. How- 
ever, it has gradually become clear that in many instances trans- 
planted fingerlings do not return to a stream nearly as successfully 
as fingerlings of the native stock, even when the two are similarly 
reared and similarly treated. The causes and full implications of 
this phenomenon have yet to be ascertained-in particular, have 
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the missing fish gone somewhere else, or have they perished? 
Some of the evidence suggests the latter. Meantime, salmon 
hatcheries operated for maintenance should be wary of regular 
shipping of eggs or fingerlings from one watershed to another. 

I n  the U.S.S.R., improved techniques of sturgeon culture are 
being used on the Volga, Don and Kura rivers, to compensate for 
the loss of spawning grounds cut off by dams and to increase their 
celebrated sturgeon fisheries. 

3. R e a r i n g  Warm-Water  Fishes f o r  Distribution.- The 
general enthusiasm for fish culture in North America early spread 
from trout to warm-water species. I t  proved impractical to obtain 
live eggs by pressure from such "nesting" species as the black 
basses (Micropterus species), sunfishes (family Centrarchidae) , 
crappies (Pomoxis species) and catfishes (family Ictaluridae), 
but these could readily be induced to spawn naturally in suit- 
able ponds. In  most species the eggs are guarded by the male 
parent. The basses require a sheltered gravel nest and the cat- 
fishes need a dark hole. Young bass are caught as they rise from 
the nest and are placed in rearing ponds previously fertilized with 
manure. 

Other fish raised in the northern states and southern Canada 
include walleye, pike, chain pickerel (Esox niger) and occasionally 
the prized muskellunge (E. masquinongy). With any of these 
fish-eating species cannibalism is a major cultural problem which 
demands frequent sorting to even up the size classes, if major 
losses are to be avoided. For any considerable yield of fingerling 
walleye, pike or' muskellunge, feeding large numbers of live min- 
nows (small cyprinids) is necessary. These are usually seined 
from natural waters. 

The original object of the bass and bluegill culture was to stock 
lakes and rivers-most of which, however, were supplied natu- 
rally with far more fingerlings than the hatcheries could hope to 
add. After the early 1930s the young fish were more and more 
used for the initial stocking of small ponds. Many thousands of 
ponds an acre or so in extent have been developed, and both fed- 
eral and state governments encourage their use for fishing by 
supplying planting stock. The most popular initial combination 
is a mixture of largemouth bass and bluegill (Lepomis macro- 
clzirus) fingerlings ; the ratios recommended vary from I : I to 
I :IS. With luck such a mixture may produce a "balanced" pond 
population: the young bluegills provide food for the bass, while 
the bass keep bluegill reproduction under control, and both species 
grow rapidly. In  practice the bluegills sometimes overpopulate 
a pond and fill it with slow-growing useless stock. An equally 
common trouble is invasion of the pond by unwanted prolific 
species like golden shiners (ilrotevzigonus crysoleucas), green sun- 
fish (Lepomis cyanellus) or black bullheads (Ameiurus melas). 
Remedies include the removal of surplus small fish by seining, 
drawdown (partial draining), poisoning or "correcrive" stocking 
with a voracious species like the pike. If a pond is sufficiently 
isolated so that the accidental appearance of wild fish is very un- 
likely, the initial stocking can be done using species which repro- 
duce poorly under pond conditions, hence will not overstock the 
pond : rock bass (Ambloplites rupestris) , smallmouth bass (Mi- 
cropterus dolomieu), channel catfish (Ictalurus lacustris) and 
hybrid sunfish have been used. 

Other measures of control have also been recommended. For 
example, the experiments of H. S. Swingle and his colleagues in 
Alabama show that controlled applications of certain kinds of 
inorganic fertilizers induce phytoplankton blooms which indirectly 
promote rapid growth of bluegills (the bluegills chiefly eat the 
aquatic insects which are dependent on the phytoplankton) and 
also, by sheer density, control unwanted submerged weeds. In- 
deed, when pursued rationally, the whole procedure can develop 
into an intensive pond-fish culture on the oriental pattern. How- 
ever, in America the prime purpose is usually recreation, so har- 
vesting of the crop is done by exciting but inefficient hook-and-line 
methods. 

4. I n t r o d u c t i o n  of New Species.-Much of the early fish 
cultural work in North America was devoted to introducing foreign 
species or to spreading native fishes more widely over the conti- 
nent. Carp, tench, brown trout and other fish were brought from 

Europe. Eastern American species were sent west to Colorado, 
California and Oregon: the shad, striped bass (Roccus saxatilis), 
Atlantic salmon, brook trout. lake trout (Salvelinus [Cristivomer] 
nanzaycush), channel and white catfishes, largemouth and small- 
mouth black bass, perch, bluegills and various other sunfishes, 
crappies, and several small catfishes or bullheads. Success has 
been varied. The shad and white catfish (Ictalurus catus) have 
established moderately important commercial fisheries, and the 
striped bass is a very popular sport fish in waters near the Golden 
Gate. The black basses are locally important for angling. Sun- 
fishes, crappies, perch and bullheads are also locally useful. but 
they often become overabundant and stunted and are blamed for 
the scarcity of more useful species in many waters. Brook trout 
thrived mainly in inaccessible waters not inhabited by native west- 
ern trout, uhereas lake trout have "taken" in a few deep lakes only. 
The Atlantic salmon could not compete with the very similar 
steelhead trout. Carp are locally plentiful but do not tend to 
be overabundant as in eastern America, perhaps because they 
encounter in western waters an array of large cyprinids-the 
squawfish (Ptychocheilus oregonense) and its relatives-which eat 
similar foods and are warm-water predators capable of keeping carp 
fry at reasonable levels. 

In exchange for this array of eastern species, the west had to 
offer principally its varied salmonids: five species of anadromous 
Pacific salmon (Oncorhynchus species), the lake-dwelling kokanee 
or fresh-water form of the sockeye salmon. the rainbow trout 
and its anadromous form the steelhead, two forms of the cutthroat 
trout (Salmo clarki), the Dolly Varden char (Salvelinus malma) 
and the beautiful golden trout of the southern Sierra Nevada 
(Salvzo agua-bonita). Of these, only the rainbow trout has be- 
come extensively acclimatized in eastern North America, where 
it is still increasing in abundance and extending its range. As 
a stream fish it tends to displace the native brook trout except 
in the colder parts of trout streams. I t  has also produced some 
autumn-spawning runs of large fish in the Great Lakes, and true 
anadromous steelhead have appeared in Prince Edward Island. 
The European brown trout has also become widely distributed 
in the warmer trout streams, and has produced runs of sea trout 
in a few rivers of southeastern Newfoundland. 

The most famous fish of western America is without question 
the chinook. king or quinnat salmon, which averages 20-25 lb. but 
often grons to 75 lb. and more. I t  has long been a principal 
sport and commercial fish from the Sacramento river to the 
Yukon. I t  was to obtain eggs of this salmon, specifically, that 
Livingston Stone established a fish-cultural station in 1874 on the 
hlcCloud river, at that time a remote tributary of the Sacramento. 
With makeshift equipment, and under the surveillance of the 
somewhat unfriendly Indians whose traditional fishing grounds 
had been pre-empted, eggs were eyed and shipped to eastern 
America and throughout the world. Coastal streams from the 
Mississippi river to the St. Lawrence received shipments, but 
unfortunately the great majority of the waters stocked were quite 
unsuitable, and in none was there any permanent success. The 
same was true in Europe. However, in the f aitaki river of New 
Zealand a run of chinooks became established, shortly after 1900, 
which maintained itself and spread naturally to most other major 
rivers of the east coast of the South Island. Although the Mc- 
Cloud river's salmon are now extinct and the very site of the 
early hatchery lies buried beneath the waters of Shasta reservoir, 
there is sentimental satisfaction in knowing that this historic stock 
still lives and is providing sport and food. 

The success of introductions of new fish throughout the world 
is more or less inversely proportional to the variety and abundance 
of the native fish fauna. Australia and New Zealand, with a very 
limited assortment of native fresh-water fishes, have readily ac- 
climatized such foreign species as carp, tench, bream, perch, brown 
trout and (in one river) Atlantic salmon from Europe; and, from 
America, rainbow trout, the chinook salmon and some brook 
trout and kokanee. South Africa also has provided a home for 
brown and rainbow trout, largemouth and smallmouth bass and 
bluegill sunfish. European rivers, with a much more varied fish 
fauna, have yet found room for American smallmouth bass and 
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the brown bullhead (Anzeiqlrus ~zebztlosz(s), the latter not a par- 
ticularly   elc come immigrant. Asia, richest of all in fresh-water 
fishes, has apparently not as yet accepted a newcomer, and indeed 
has felt no need to attempt transplantations. 

The acclimatization of desirable new species is difficult and 
full of pitfalls. Even in success there may be failure. The carp, 
most prized of warm-water food fishes in Europe, was introduced 
in North America with high hope but in most places it is now re- 
garded as a nuisance. Indiscriminate stocking of sunfishes and 
minnows as "forage fish" has ruined many fine trout waters in west- 
ern North America. The attempt to introduce a new sturgeon into 
the Aral sea (U.S.S.R.) in the early 1930s was follo~ved by a mas- 
sive (though not complete) mortality of the native sharp-nosed 
sturgeon (Acipenser nzddiventris), which lacked resistance to a 
trematode (flatworm) parasite brought in ~vith the transplants. In  
spite of such dangers, there is renewed interest in the introduction 
of new species almost everywhere in the world. Judicious selection 
of kinds which will not compete with useful native species, or which 
will substitute a more valuable for a less valuable species, offers a 
wide field for careful experimentation. For example, the very lim- 
ited salmon stock and fishery of the North Atlantic suggests that a 
profitable industry could be built up around the Pacific pink, chum 
and sockeye salmon, species whose life history does not conflict 
with that of the native species (Sal?no salar). Hence: renewed 
transplantation efforts are under way in Canada and the V.S.S.R. 
The tasty kokanee has been introduced in Oregon and California, 
and should be welcomed everywhere as a useful plankton-eating 
species, even if it were to supplant some of the less flavoursome 
and nonsporting ciscoes and small whitefishes. The Asiatic grass 
carp and fathead have been proposed for reservoirs of southern 
U.S.S.R. Greatest care should be taken with small omnivorous 
species like the American sunfishes or the African Tilapia, ~ ~ ' h i c h  
can so easily take over waters without producing a desirable crop. 

111. IMPROVEMENT O F  THE HABITAT 

1. Changes i n  Lakes a n d  Streams.-In Britain and conti- 
nental Europe much effort is sometimes expended by an owner in 
improving his trout stream or other river by creating pools. riffles 
or covers that harbour fish or make fishing easy. In North Amer- 
ica such eiforts are largely co-ordinated by governmental agencies. 
During the business depression of the 1930s when public works 
programs employed large bodies of labour for public projects, 
there mas extensive activity in stream improvement in most states. 
Provision of shade and shelter. control of bank erosion, formation 
of pools, etc., were all undertaken-methods being developed and 
codified in the first instance by C. L. Hubbs and his colleagues in 
Michigan. Attempts were also made to extend these activities to 
lakes by making brush shelters where fish 11-ould accumulate. pro- 
viding gravel nesting sites for bass and so on. Some of this effort 
has doubtless had permanent value: though this was rarely actually 
demonstrated. Generally speaking. there was no time to develop 
and test a program suited to the individual stream or lake! nor was 
there much follo~v-up work. 

A more r e ~ ~ a r d i n g  activity, which has continued unabated, has 
been the construction of new lakes and ponds for public fishing 
and other recreation. There are also indirect subsidies for private 
fishpond construction. By these means fish-producing waters 
have been increased by hundreds of thousands of acres-or 
millions of acres if large multiple-purpose reservoirs are in- 
cluded. 

2. Fish Passes a n d  Screens.-Obstructions to the migration 
of fishes occur in many rivers, either as natural falls or as dams 
of various sorts. When a dam is constructed it has been found 
feasible to build fish passes \vhich many kinds of migratory fish 
xill use-for example, salmon, trout) shad, carp, suckers (Cato- 
stomidae) and eels. Depending on the size of the river and the 
height of the dam, these passes range from a simple succession of 
small pools, each about a foot higher than the last, to multimillion- 
dollar installations with a complex collection system built across 
the face of the dam. 

The most elaborate and expensive series of fishways are those 
around the main-stream dams on the Columbia river in Washing- 

ton and Oregon, ~i-here chinook and other salmon are the species 
principally affected. While these structures allow a large fraction 
of the adult salmon to pass upstream, there is some delay at  each, 
\\hich eventually may become very serious as more and more dams 
are built. 

Not only must adult fish be permitted to go upstream, but the 
young must get down safely. For dams up to about IOO f t ,  high, 
the spillnay or the more slowly moving types of turbines usually 
ofier reasonably good routes. Higher dams present problems 
which are only beginning to be approached seriously. A young 
fish can fall any distance through the air into water ~vithout harm, 
so experimental overpasses have been constructed on this prin- 
ciple: the water. containing fish, is broken into spray a t  some point 
clear of the dam and the excessive turbulence below it, and the fish 
can fall safely. However, the trouble lies in guiding the young 
fish to the point mhere the safe descent begins; almost every in- 
stallation presents a different problem. One difficulty is a lack 
of basic information concerning behaviour patterns, muscular 
capacity, sensory acuity and physiological tolerance of young fish 
of different species and at different ages. Active research on this 
problem is in progress. 

Sometimes fishways are built to provide a passage over natural 
or accidental obstructions, rather than dams. 4 celebrated exam- 
ple is the obstruction of the Fraser river a t  Hell's Gate in British 
Columbia, which dates from a series of slides caused by railway 
construction in 1913-14. Although the most serious damage 1vas 
corrected by immediate removal of much of the rock, the Gate 
remained a complete obstacle to the ascent of pink salmon and a 
partial obstacle to the more vigorous sockeye and chinook salmon 
up to the time fishways were constructed in 1945-46. 

Diversion of water for irrigation has also been a major hazard 
to anadromous fishes. I t  has affected particularly the salmon of 
the Sacramento and San Joaquin rivers of California, and the 
herringlike hilsa (Hilsa ilisha) in certain Indian rivers. Apart 
from reduced flow in the streams affected, there is direct loss of 
do~vnstream-migrating young into the irrigation canals. In  the 
United States, government intervention resulted in the installa- 
tion of elaborate rotary screens on many intakes to prevent fish 
from entering the irrigation canals. Later, a series of louvers set 
a t  an angle down a concrete channel was constructed on a large 
Sacramento river diversion; the water flows between the louvers, 
but most of the fish do not pass. 

3. Reduct ion  of M o r t a l i t y  F r o m  Predation.- There are 
numerous kinds of animals which; in consuming useful fish, are in 
con~petition with man for what he claims as his own food. How- 
ever, until man can actually use the fish which might be saved 
from predators, the latter do not cause any real loss. Thus, gen- 
eralized complaints concerning the tremendous number of fish 
destroyed by seals: sharks, cormorants, gars, piranhas or snapping 
turtles-to mention a few popular culprits-may be true or false, 
but are of no particular interest. Quite different is the situation 
where predators attack usable fish concentrated in limited areas; 
or where they interfere with fishing operations. For example, sea 
lions may follo~v a troller and take salmon off the line; gray seals 
can very skillfully rob pound nets; an abundance of dogfish makes 
trawling difficult; kingfishers and herons gorge on trout from un- 
protected ponds; and so on. Here either control or evasive action 
is indicated. whichever is most feasible. Sometimes no action 
seems possible: Japanese long-lihers lose 2 0 %  to 30% of their 
tuna catch to sharks in tropical waters. 

In  only a few situations has it been shown that a predator is 
actually involved in limiting useful fish and that control of the 
predator is feasible. H.  C. White in New Brunswick showed that 
mergansers (goosanders j set a limit to Atlantic salmon production 
at  a level much below that which the streams could other\vise at- 
tain. Systematic control of these birds over a large area was begun 
and on some streams it increased smolt production fourfold. Sim- 
ilar1.y it was possible to increase sockeye salmon production three- 
fold by control of squawfish in a British Columbia lake, a t  a cost 
amounting to approximately one-tenth of the commercial value of 
the increase in salmon caught. Local control of char, sculpins, 
etc., predators of salmon fry, has also been found effective, par- 
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ticularly in association with improvements in redds or water flow. 

A spectacular attack on a predator, the sea lamprey, was begun 
in about 1945 in the Great Lakes. Lampreys are eel-shaped verte- 
brates that attach themselves to fish or mammals and suck their 
blood. The sea lamprey (Petromyzon marinus) probably became 
acclimatized in Lake Ontario during a late glacial stage when the 
lake was a brackish gulf of the Atlantic ocean, but Niagara falls 
prevented its ascent to the upper lakes. Lampreys frequently 
attach themselves to boats, so occasional individuals have prob- 
ably entered Lake Erie since the construction of the first Welland 
canal. Eventually a pair was bound to breed successfully, but it 
was only after they had reached Lakes Huron and Michigan in 
the 1930s that they multiplied disastrously in the numerous suit- 
able spawning tributaries of those lakes. Within a decade lake 
trout in those waters were commercially, and almost absolutely, 
extinct. To  save the Lake Superior trout, and eventually to re- 
stock the other lakes, a system of electrical barriers was installed 
on all lamprey-spawning streams-some of them quite large rivers. 
I n  addition, their waters are being treated with a poison which in 
the correct concentration kills young lampreys without harming 
fish. 

I t  is not yet known whether these heroic measures will success- 
fully control or, as their more optimistic sponsors hope, actually 
eliminate sea lampreys in the Great Lakes. If not, there may be 
some hope in another direction. I n  Lake Ontario the lake trout has 
achieved an uneasy tolerance to lampreys. Many trout are at- 
tacked and survive, sometimes bearing more than a dozen healed 
scars; others seem to avoid attack. Whatever the reasons for 
this resistance, it may be something that their progeny will re- 
tain when transplanted to the upper lakes. 

I n  practice it is difficult to make a clear distinction between 
predators and competitors; the term "coarse" fish embraces both. 
Coarse fish removal is sometimes undertaken to benefit the more 
valuable fish. Some states seine excess carp periodically from 
shallow lakes to keep in check their roiling (muddying) of the 
water and uprooting of vegetation. More spectacular is the poison- 
ing of lakes to remove all fish in order to restock with more useful 
ones. The poison used is usually some form of rotenone, fatal to 
fish but in the strength used harmless to most other water animals 
and to all warm-blooded animals. As an example, Diamond lake 
in Oregon, just north of Crater lake, was poisoned in 1955 to re- 
move an overabundant cyprinid (Sipkateles) population that had 
been introduced accidentally from the Klamath watershed, prob- 
ably as a bait minnow. The trout, of course, perished along with 
the rest, and had to be reintroduced. 

IV. REGULATION O F  FISHING FOR BEST YIELD 

Fishing regulations may be designed simply to divide the avail- 
able catch among different groups of fishermen or methods of fish- 
ing, or they may have as their primary purpose the exploitation 
of fish in the most rational manner. In  pursuing the latter aim, 
two lines of attack may be distinguished. An attempt may be 
made ( I )  to make best use of a stock of fish already in existence 
or (2) to provide a maximum supply of future recruits. 

1. Best E x p l o i t a t i o n  of Exis t ing  Stock.-Any brood or year 
class of fish decreases in numbers continuously from the time it 
is hatched. In  the first year mortality is severe, but in spite of 
this the young fish grow so rapidly that the year class as a whole 
increases in bulk, and may continue to increase for a year or more 
-depending on the average life span and on feeding conditions. 
Sooner or later, however, a turning point is reached; losses from 
natural deaths overtake the rate of growth, the year class begins 
to decline, and it eventually disappears. For a small minnow this 
cycle is completed in 2 or 3 years; for the halibut it  may take 40 
or more. At some time during the cycle the individual fish become 
large enough to be useful to man. However, if the year class is 
still increasing in bulk (growth exceeding natural losses) it may 
be desirable to wait and begin harvesting when a larger total weight 
is available. But harvesting should not be delayed too long, or 
the year class will have passed into the declining phase. 

More exactly, obtaining maximum yield depends jointly on in- 
tensity of fishing and on size a t  first capture. If fishing is light, 

greatest yield is obtained by having a small minimum size limit, 
or none at all, so that thinning out may occur. If fishing is heavy, 
it becomes important to spare the smaller fast-growing fish so they 
can be caught when they are larger. 

In commercial fisheries the intensity of fishing is determined 
largely by economic factors: numbers of fishermen and boats tend 
to increase until catch per trip falls to a level that discourages new 
investment. Unfortunately, this may happen only after fishing 
has become so intensive that the stock is no longer yielding at  
maximum capacity. For example, Michael Graham calculated 
during the 1930s that North sea fishing grounds for bottom- 
dwelling species would yield about 13% more if fished 16% 
less. But to reduce fishing in a manner that makes sense econom- 
ically, some boats and fishermen must stop fishing entirely. To  
decide who should stop fishing has so far proved an insoluble prob- 
lem. However, the biological benefits of decreased fishing were 
obtained for eastern Pacific halibut stocks (Hippoglossus steno- 
lepis), following studies by W. F.  Thompson and colleagues, by 
setting a yearly catch quota. 

The other approach, popularized by R. J. H. Beverton and S. J. 
Holt, is to adjust minimum size limits; it is applicable particu- 
larly to trawl and gill-net fisheries. An increase in minimum size 
by stipulating nets of larger mesh can be instituted without special 
hardship to the fisherman and even with some saving to him, for 
nets of larger mesh are usually cheaper and there is less sorting of 
the catch. Thus, international agreement on larger mesh sizes 
has been achieved for cod and haddock trawlers of the western 
North Atlantic; sustained yield increases of 10% to 25% have 
been predicted as a result-particularly as many of the young fish 
spared were formerly discarded at  sea. 

Among the many factors which can complicate this simple 
theory of exploitation, two important ones are mentioned here. 
An increase in growth rate sometimes compensates for thinning 
of the stock; this makes production more stable and also less 
susceptible to improvement by management regulations. Also, 
F. I. Baranov long ago showed that an unfished stock of a long- 
lived species resembles a virgin forest: there is a big crop of ma- 
ture fish, accumulated and ready to be harvested once. After the 
first few years of fishing, yield must depend on the (much smaller) 
annual biological production. Failure to make this distinction 
has caused and still causes much concern about "depletion" of 
stocks that actually are only lightly fished. 

2. Obta in ing  M a x i m u m  Recruitment.- The above analysis 
tells how to get the most out of a fishery stock once it is in exist- 
ence. But in order to have adequate recruits year after year, the 
spawning stock must not be allowed to become too small. The 
question is, how small is too small? And can a spawning stock 
be too large? 

Direct study of these questions is made difficult by the tre- 
mendous variability of success of reproduction in most fishes. 
For example, Johan Hjort showed that the 1904 year class of 
herring (Clupea harengus) in Norwegian waters contributed more 
to the fisheries of 1908 to 1918 than did all other year classes 
combined. Usually fluctuations are somewhat less extreme than 
this, but large enough to be of great practical importance. 

In addition to these year-to-year fluctuations, there are long- 
term trends in ocean conditions which may augment the supply 
of one species, while another becomes depressed until fishing is no 
longer possible. The marked increase in cod along the southwest 
coast of Greenland after 1935 is associated with a small increase 
in sea temperature in this marginal area. Increases in sprats 
(Clupea sprattus), herring and cod in the Baltic sea seem to reflect 
an increase in salinity there. Other times there is no obvious rea- 
son for an observed change. For example, in the southern North 
sea the supply of soles (Solea vulgaris) increased severalfold in 
spite of a regular and fairly intensive fishery. 

In view of this large and little understood variability in survival 
of fish eggs, what should be done about maintaining a spawning 
stock? In the early years of this century there was widespread 
concern about a possible inadequate egg supply of both marine 
and fresh-water fishes, and a prevailing rule of thumb for size 
regulations was that each fish should be allowed to spawn a t  least 
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once. Later, fish tended to be divided up into two classes. For day-to-day and seasonal surpluses until times of dearth. 
oceanic species like cod, haddock (iMelanogrammus aeglefinus), Most methods of curing depend on dehydration, whether by 
plaice and herring, the prevalent (but not unanimous) opinion is evaporation, as in drying in the sun and wind or over smoky fires, 
that recruitment is practically independent of the supply of spawn. or by extraction of fluid from the tissues by osmosis, in the case 
Thus, fishing regulations should concentrate on the best utilization of treatment with salts. Common salt, which is chiefly used, and 
of whatever recruits a re  at  hand, without worrying about the future the chemicals absorbed from smoke also have specific bactericidal 
supply. effects. 

For the 'various salmons, trouts, sturgeons and others the situa- Drying alone is used in Norway and Iceland to produce stock- 
tion is quite different. Since these desirable fish are very easily fish (stock, a "stick") from nonfatty fish such as cod. Once a 
caught as they crowd into estuaries and pass up narrow rivers, it staple article of diet throughout Europe, it  is now mostly eaten 
is simple enough to deplete a spawning stock far below the most in Italy and Nigeria and by Scandinavian epicures in various 
productive level. Indeed, if fish are caught only near the end of countries. Hard drying is combined with heavy salting of split 
their lives, as is true of many American stocks of Pacific salmon, cod, etc., in making klipfish (k l ipper ,  rocks on which the fish was 
the only form that management can take is that of making pro- laid out to dry in Norrvay), an important export from North 
vision for future supplies. Under these conditions what average Atlantic countries to Iberia, the Caribbean and Latin America. 
fraction of a stock should be caught in order to give maximum French, Spanish, Portuguese and, occasionally, British vessels salt 
sustained yield? Direct observation of certain stocks over a pe- fish on the fishing grounds, usually for subsequent drying ashore. 
riod of years indicates that from 5 0 7 ~  to 90% should be caught. Certain bacteria, peculiarly resistant to salt, cause a form of spoil- 
Thus, no single rate of exploitation can obtain best utilization of age known as "pink" from the colour produced. 
all stocks. Ideally each stock should b e  managed individually. Fatty fish, such as herring, pilchard and mackerel, are usually 
Since this is difficult when species are mixed together in a common eviscerated and mixed with salt so that they become covered with 
fishery, compromise is often necessary. a brine pickle. Packed tight with the pickle in barrels to minimize 

If numbers of fish caught can be accurately controlled, a better oxidation of the fat by atmospheric oxygen, this was formerly 
form of the management question is: what absolute number of pre-eminent as an export. The Dutch fishery off the British coast 
spawners in each stock will give the best average yield? Already salted and packed the fish on the fishing vessels (busses) a t  sea. 
i t  is clear that too much spatvning for best yield can occur, but I n  the 19th century the Scottish herring-curing industry was pre- 
too little is more common. Although success of reproduction dominant and an extensive trade was built up, particularly with 
varies, in fresh water as well as in the sea, this variability does eastern Europe, but this declined after World War I .  
not do away with the need for an adequate number of spawners. "Red herrings" were ungutted herrings, hard salted and then 
In  poor seasons they may seem wasted, but unless eggs are avail- hung in kilns for several weeks over smoldering sawdust fires, 
able in quantity, a good reproductive season will not produce a and were once popular in England, but are now mainly exported to 
big crop. the Mediterranean and the Levant. Salmon, also a fatty fish, was 

See also FISHES; FISHERIES; FISH AND WILDLIFE SERVICE; similarly cured for long-term preservation by salting in barrels or 
FISHING VESSELS. salting and smoking. For shorter storage these fish were "potted" 
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FISH CURING is the method by which fish is preserved in mechanical dryers and smoking kilns that provide a better degree 
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FISHER, ANDREW (1862-1928), Australian statesman, 

was born at Crosshouse, Kilmarnock. Aug. 29, 1862, and began 
life as a coal miner. H e  emigrated to Queensland at  the age of 
23, and was elected to the Queensland legislature in 1893 I n  
1901 he was elected to the commonwealth parliament. joined John 
Christian Watson's Labour cabinet of 1904 as minister of trade 
and customs, and became leader of the Labour party in 1907 on 
IVatson's resignation. I n  1908 he became prime minister, but his 
administration lasted only six months. At the general election in 
1910, however, his party was returned with a sweeping majority, 
and he was prime minister. for three years, during which period 
he tackled the question of imperial defense,, adopted Lord Ritch- 
ener's report of 1909 and passed a measure establishing universal 
military training. His ministry fell in 1913% but at the election of 
Aug. 1914 he was again returned to power and gave Australia a 
vigorous lead in the early days of World War I. At the end of 
191 j he resigned and took up the high commissionership, retiring 
in 1921. H e  died in London on Oct. 22 .  1928. 

FISHER, HERBERT ALBERT LAURENS (1865- 
1940), British historian and statesman whose best-known book, 
History  o f  Europe (3 vol., 193 j ) ,  illustrates his broad sympathies, 
wide learning, keen critical faculty and the pictorial quality of 
his prose. was born in London, March 21: 186 j. Educated at  
Winchester and at  New college, Oxford, he became vice-chancellor 
of Sheffield university in 1912. He entered parliament in 1916, 
on becoming the president of the board of education. The Edu- 
cation act of 1918 (see  EDCCATIOK, HISTORY OF: Great Britain 
and the  Comw~onweal th  of .Vations) embodied his blend of hu- 
manism and humanitarianism. Later, his hope for a united Europe 
led him to support the League of Nations, and he was a delegate 
to the assembly, 1920-22. His experience with men and affairs 
made him an outstanding warden of New college from 1925 until 
his death in London on April 18, 1940. He  resigned from politics 
in 1926. Fisher's works include: Studies i n  Sapoleonic States- 
manship: Ger?nany (1903) ; Bonapartism (1908) ; T h e  Whig His- 
torians (1928) ; Lord Bryce (1926) ; T h e  Common  W e a l  (1924) ; 
and his posthumous Unfinished Autobiography (1940). 

In  I joI he became vice-chancellor; and later on. when chancellor. 
he was able to forxvard, if not to initiate, the schemes of hi: 
patroness in the foundations of St. John's and Christ's colleges, in 
addition to tiyo lectureships in Greek and Hebrew. His love for 
Cambridge never vaned. and his own benefactions took the form 
of scholarships, iello~\-ships and lectures. I n  I jo3 he n-as the first 
Alargaret professor a t  Cambridge; and the following year \\as 
raised to the see of Rochester, to which he remained faithful. 
although the richer sees of Ely and Lincoln \\-ere offered to him. 
He was nominated as one of the English prelates for the Lateran 
council ( I  j ~ r ) ,  but did not attend. A man of strict and simple 
life, he did not hesitate at the legatine synod of I 517 to censure 
the clergy. in the presence of Thomas iyolsey himself, for their 
greed of gain and love of display; and in the convocation of I 523 
he freely opposed the cardinal's demand for a subsidy for the war 
in Flanders. 

'1 great friend of Erasmus, whom he invited to Cambridge. while 
earnestly  ork king for a reformation of abuses. he had no sympathy 
with those ~ h o  attacked doctrine; and he preached at  Paul's Cross 
( N a y  1 2 ,  1 j21j  a t  the burning of Luther's books. -1lthough he 
was not the author of Henry's book against Luther, he joined with 
his friend, Sir Thomas More, in writing a reply to the scurrilous 
rejoinder made by the reformer. He retained the esteem of the 
king until the divorce proceedings began in I j27; and then he set 
himself sternly in favour of the validity of the marriage. He  
Tras Queen Catherine's confessor and her only champion and 
advocate. He appeared on her behalf before the legates a t  Black- 
friars, and ~vrote  a widely read treatise against the divorce. 

Recognizing that the true aim of the scheme of church reform 
brought forward in parliament in 1529 \\,as to put down the only 
moral force that could withstand the royal will, he energetically 
opposed the reformation of abuses. which doubtless under other 
circun~stances he ~ ~ o u l d  have been the first to accept. I n  convo- 
cation. when the supremacy was discussed (Feb. I 1: I j31 j ,  he 
declared that acceptance would cause the clergy "to be hissed out 
of the society of God's holy Catholic Church"; and it was his 
influence that brought in the saving clause! qzdarttum per legem 
n-: ! : - - A  

U C L  LLLCL.  
See D. Ogg, Herbert Fisher, 186j-1940 (London, Kew York, 1947). Through listening to the revelations of the "Holy Maid of FISHER, IRVING (1867-1947), U.S. political economist, Kent '' the nun Elizabeth Barton i q . v . ) .  he Tvas charged with 

who combined the talents of a scientist with the interests of a cru- misp;ision of treason, and condemned to the loss of his goods 
sader, was born at  Saugerties, N.Y., on Feb. 27, 1867. After and to imprisonment a t  the kingss \vill, penalties he Ivas allo~ved 
taking a bachelor's degree (1888) and a Ph.D. degree ( T 8 9 ~ )  in to compound bv a fine of ~ ~ 0 0  (March 25, I 534). Fisher Ivas 
mathematics from Yale university, he taught mathematics before summoned (L4p;il 13) to take the oath prescribed by the ~~t of 
shifting to economics, becoming a full professor a t  Yale in 1898. ~ ~ ~ ~ ~ ~ ~ i ~ ~ ,  Ivhich he TTas ready to do. Tvere it not that the pre- 
Fisher used mathematical methods to discover original solutions amble stated that the oEspring of Catherine >\-ere illegitimate, 
to some of the fundamental problems of economics. His crusading and prohibited all faith, trust and obedience to any foreign 
spirit led him into many fields of reform, including economic sta- authority or potentate, Refusing to take the oath, he n,as corn- 
bilization. health, eugenics, conservation, prohibition and the ,itted (L1pril to the ToLver, \\-here he suffered greatly from the 
League of Narions. rigours of a long confinement. On the passing of the Act of 

I n  T h e  Purchasing Power o f  i v o n e ~  (191 1) Fisher developed the Supremacy (So". I j34),  in which the saving clause of convoca- 
modern version of the relation between changes in the quantity of tion lras omitted, he I+-as attainted and deprived of his see. The 
money and changes in the general level of prices. I n  numerous council, ,yith Thomas Cromffell a t  its head, visited him on 
writings he expounded his plan for the "compensated dollar." a May ;, I 53 j, and his refusal to acknowledge Henry as supreme 
dollar of constant purchasing pow7er, sometimes referred to as the head of the church \,,-as the ground of his trial. Paul 111 was un- 
"commodity dollar." I n  place of the conventional gold standard. aware of the grave danger in Fisher lay; and in the hope 
which defined the unit of money in terms of a given weight of gold, of reconciling the king with the bishop, created him (May 20, 
Fisher proposed to define the dollar in terms of a given value 1535) cardinal priest of St. vitalis. When the news arrived in 
of gold. The constant value of gold was determined by an index England it sealed his fate. Henry, in a rage. declared that if the 
number of commodity prices of a given basket of goods. pope sent Fisher a hat there should be no head for it. 

Among more than two dozen books, his most important were: The cardinal \\,as brought to trial a t  Westminster (June 17, 
Mathematical  Investi~gatio~zs i n  the Theory  o f  Value and Prices I 53 j )  on the charge that he did "openly declare in English that 
(1892) ; Tlze Nature o f  Capital and Incolne (1906) ; The P2dr- the king, our sovereign lord, is not supreme head on earth of 
chasing Power o f  ;Money (1911); T h e  Making o f  Index  Numbers the Church of England." and was condemned to a traitor's death 
(1922) ; T h e  Theory  of fnterest (1930); Boofns and Depressio?zs at Tyburn, a sentence afterward changed. H e  was beheaded on 
(1932). ( D .  Du ) TO\\-& Hill on June 22. I 535, after saying the T e  D e u m  and the 

FISHER, JOHN ( c .  1469-153 j ) .  English cardinal and bishop psalm ITL te D o m i ~ ~ e  s p e r u ~ i .  His body was buried first a t  A11 
of Rochester, born at  Beverley, went in 1484 to Michael House, Hallons. Barking. and then removed to St. Peter's ad vincula in 
Cambridge, where he took his degrees in arts in 1487 and 1491, the Toll-er, n-hereit lies beside that of Sir Thomas More. His head 
and, after filling several offices in the university, became master was exposed on London Bridge and then thrown into the river. 
of his college in 1499. H e  took orders; and his reputation for He \\-as beatified in 1886, and canonized by Pius XI in 1935. 
learning and piety attracted the notice of Margaret Beaufort. Fisher's Latin \vorks are to be found in the Opera J. Fishevi guue 
mother of Henry VII,  who made him her confessor and chaplain. hactenus intje~ziri potzteuz~nt o+?zniu (Wiirzhurg, r j g g ) ,  and some of his 
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published English works in the Early English Text Society, Extra 1909 from the position of commander-in-chief of the Channel 
series, ho. 27, part i (1876). There are others in manuscript at the fleet, Lord Charles put his charges and before the P.R.O. ( 2 7 ,  Henry V I I I ,  No. 887). Resides the state papers, the 
main sources for  his biography are ~h~ ~ i j ~  and ~~~~h that re- government, and an inquiry was held by a small committee under 
nowlzed John Fisher, Bishop of Rochester (London, 1655) by an the prime minister. 
anonymous writer, the best edition being that of Van Ortroy (Brussels, Its report, published in August, was in favour of the admiralty, 
1 8 ~ ~ )  ; ~ridgett's Li fe  o f  Blessed John  Fisher, Bishop of  Rochester though it  encouraged the belief that some important suggestions (London, 1880 and 1 8 ~ 0 )  ; and Thureau, Le  bienheureux Jeaft Fisher 
(Paris. 1007). (E, TA,) as to the organization of a naval "general staff" would take ef- 

FISHER, JOHN ARBUTHNOT FISHER,  is^ BARON fect. On Nov. 9 Sir John Fisher was created a peer as Baron 
(1841-Iq20), British admiral, was born on Tan. 2 < ,  1841, and Fisher of Kilverstone, Norfolk. H e  retired from the admiraltv 
entered the navy in June 1854. H e  served in t i e  ~ a l G c  during the 
Crimean War, and was engaged as midshipman in the "Hlghflyer," 
"Chesapeake" and "Furious," in the Chinese War, in the opera- 
tions required by the occupations of Canton and of the Peiho 
forts in 1859. H e  became sub-lieutenant on Jan. 25, 1860, and 
lieutenant on Nov. 4 of the same year. 

The cessation of naval wars, a t  least of wars at  sea in which the 
British navy had to take a part, after 1860, allowed few officers to 
gain distinction by actual services against the enemy. But they 
were provided with other ways of proving their ability by the 
sweeping revolution which transformed the construction, the arma- 
ment. and the methods of propulsion of all the navies of the world, 
and with them the once-accepted methods of combat. Lieutenant 
Fisher began his career as a commissioned officer in the year after 
the launching of the French "Gloire" had set going the long duel 
in construction between guns and armour. H e  early made his 
mark as a student of gunnery, and was promoted commander on 
Aug. 2, 1869, and captain on Oct. 30, 1874. In this rank he mas 
chosen to serve as president of the committee appointed to revise 
T h e  G u n n e r y  M a n u a l  o f  the  Fleet. I t  was his already established 
reputation which pointed Captain Fisher out for the command of 
H.M.S. "Inflexible," a vessel which, as the representative of a 
type, had supplied matter for much discussion. As captain of the 
"Inflexible" he took part in the bombardment of Alexandria 
(July I I ,  1882). The engagement was not arduous in itself, having 
been carried out against forts of inferior construction, indiffer- 
ently armed, and poorly garrisoned, but it  supplied an opportunity 
for a display of gunnery, and it was conspicuous in the midst of 
a long naval peace. The "Inflexible" took a prominent part in 
the action, and its captain had the command of the naval brigade 
landed in Alexandria, where he adapted the ironclad train and 
commanded it  in various skirmishes with the enemy. 

After the Egyptian campaign, he was, in succession, director of 
Naval Ordnance and Torpedoes (Oct. 1886-May 1891); aide-de- 
camp to Queen Victoria (June 18, 1887-Aug. 2, 1890, at which 
date he became rear-admiral); admiral superintendent of Ports- 
mouth dockyard (1891-92) ; a lord commissioner of the navy and 
comptroller of the navy (1892-97) and vice-admiral (May 8, 
1896) ; and commander-in-chief on the North American and West 
Indian station (1897). 

I n  1899 he acted as naval expert a t  The Hague Peace confer- 
ence, and on July I, 1899, was appointed commander-in-chief in 
the Mediterranean. From the Mediterranean command, Admiral 
Fisher went again to the admiralty as second sea lord in 1902, 
and became commander-in-chief a t  Portsmouth on Aug. 31, 1903, 
from which post he passed to that of first sea lord. Besides hold- 
ing the foreign Khedivial and Osmanieh orders, he was created 
K.C.B. in 1894 and G.C.B. in 1902. As first sea lord, during the 
pears 1903-09, Sir John Fisher had a predominant influence in all 
the far-reaching measures of naval development and internal re- 
form; and he was also one of the committee, known as Lord 
Esher's committee, appointed in 1904 to report on the measures 
necessary to be taken to put the administration and organization 
of the British war offices on a sound footing. The changes in 
naval administration made under him were hotly criticised by 
his critics, who charged him with autocratic methods, and in 
1906-09 with undue subservience to the government's desire for 
economy; and whatever the efficiency of his own methods at  
the admiralty, the fact was undeniable that for the first time for 
very many years the navy suffered, as a service, from the party- 
spirit which mas aroused. I t  was notorious that Admiral Lord 
Charles Beresford in particular was acutely hostile to Sir John 
Fisher's administration; and on his retirement in the spring of 

in  Jan. 1910. 
From 1910 until Oct. I914 Lord Fisher remained in retire- 

ment, although it'inston Churchill, then first lord of the admiralty, 
constantly consulted him and it was on Fisher's advice that Sir 
John Jellicoe was designated admiral of the Grand fleet in  the 
event of war. ( I t  is noteworthy that a t  the time of the Agadir 
crisis, Fisher expressed to Lord Esher and others strong disap- 
proval of the war office plans involving Great Britain in extensive 
land operations in France.) 

Fisher was recalled as first sea lord in place of Prince Louis 
of Battenberg in the critical days at  the end of Oct. 1914. The  
"Audacious" had been sunk, Cradock heavily defeated off Coro- 
nel, German submarines were active, and the measures to stop the 
flow of supplies into Germany were not effective. Fisher took the 
responsibility of weakening the British fleet in home waters and 
detached the "Invincible" and "Inflexible" to engage von Spee, 
with the result that a complete victory was gained in the battle 
of the Falkland Islands. To  Fisher's boldness and realism again 
were due the new blockade policy and the laying of extenhive 
mine fields. 

The association between Churchill and Fisher was most happy 
until it was broken by the Dardanelles enterprise. Fisher lever 
liked i t ;  his preference was for a landing on the coast of Prussia 
in  the Baltic and the employment of Russ i~n  troops against the 
heart of Germany. But he was overpersuaued by Church111 into 
reluctant acquiescence to the initial efforts against the Dardanelles. 

When, however, the first attempt to force the straits had 
failed, and German submarines had made their appearance in 
Turkish waters, and it  seemed doubtful whether the demands of 
the French campaign ~vould allow the British to send the neces- 
sary reinforcements to the army in Gallipoli, Fisher felt that he 
could no longer continue to countenance the project of forcing 
the Dardanelles. At the War council of hlay 14, 1915, he had 
declared that "he was against the Dardanelles and had been all 
along." Churchill afterward told him that i t  was not fair to  
obstruct necessary measures at  the Dardanelles and then when 
things went wrong to turn around and say "I told you so, I was 
always against it." Fisher replied "I think you are right-it isn't 
fair." That night Churchill in order to encourage the entry of 
Italy into the war on the side of the Allies gave instructions that  
four cruisers should go to the Mediterranean 48 hr. before the 
time arranged, and the minute was signed "First sea lord to see 
after action." 

That was the first document seen by Fisher on beginning work 
as  usual a t  four o'clock next morning. H e  refused to serve with 
Churchill any more and resigned. His resignation coinciding with 
the crisis about high-explosive shells, brought down the already 
shaken Liberal government, and led to the formation of the first 
Coalition. The manner of his leaving the admiralty became 
Fisher less than anything in his life, but his motives were neither 
personal nor unworthy. He felt that as things were he had lost 
his power of service; that he could only hamper the Dardanelles 
and be "unfair" to Churchill without influencing events in the 
direction ~ i ~ h i c h  he felt was right. 

Fisher did useful work later in the war as chairman of the  
Inventions board, and when he died on July 10, 1920, a t  the fu- 
neral in li'estminster Abbey, the crowds felt that they were 
mourning the greatest British sailor since Kelson. Their reverence 
was the more remarkable because Fisher never commanded a fleet 
in action, nor, except the Falkland Islands, is any great victory a t  
sea traceable to his direct inspiration. His enemies accused him of 
exaggerating the material side of naval pouer a t  the expense of 
the moral and intellectual. H e  was not good in the logical pres- 
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entation of an argument; he thought pictorially and the sequence 
of his ideas expressed themselves in a series of verbal explosions. 
But his prescience amounted at  times almost to second-sight, and 
he had a genius for the burning phrase that lights up the truth 
from within. 

The most amazing quality of the man was that as he grew older 
he became more radical and revolutionary in his ideas. To the old 
man in 1919 his own Dreadnought of 13 years was a symbol of 
effete tradition; his slogan "Sack the lot'' Tvas not the prosecution 
of a personal vendetta against the admiralty chiefs, but expressed 
his conviction that though the spirit was eternal, its forms were 
only made to be broken. He wrote two volumes of memoirs: 
Memories (1919) and Records (1919) ; somewhat scrappy and 
disorderly in composition but full of his glowing vitality. 

Fisher married, in 1866, Kate Broughton, by whom he had one 
son and three daughters. (D. H.; H. SX.) 

FISHER (Martes pennunti), a North American member of 
the weasel family (Mustelidae), black in colour, reaching a total 
length of about 42 in., and producing valuable fur. The fisher 
is also called Pekan, Pennant's marten, and, by trappers, black 
cat. (See  MARTEN; FUR.) 

FISHERIES. The term "fishery" as commonly employed em- 
braces every method of pursuit and capture, whether for profit 
or for sport, of aquatic animals, from whales and seals, which are 
warm-blooded mammals: to the "tiddlers" prized by urchins. How- 
ever, neither whaling nor sealing comes within the scope of this 
article, which is limited to the pursuit of fish properly so-called 
and is primarily concerned with commercial fisheries for fish for 
food. Fishing is probably the earliest form of hunting, and, as men 
were. surely hunters before they were cultivators, is actually the 
oldest industry in the world. 

For the most part, the attitude of man toward fisheries has 
been that of the spendthrift: Nature gave the increase; he had 
but to use i t  if he could. The abundance of fishes in their differ- 
ent species varied from year to year, but there was always abun- 
dance and it is only in comparatively recent years that serious 
apprehensions have been entertained lest the operations of man 
might jeopardize the stability of the stock. The contrary view 
still finds vigorous expression in some quarters in spite of the 
rapid growth both of the volume of fishing and of the efficiency 
and destructiveness of fishing gears. 

&lost fishes are enormously prolific. A female turbot will pro- 
duce in one spawning season more than 8,000,000 eggs, a cod 
4,joo,ooo, a plaice 300,000, a herring 31.000. The eggs produced 
by individuals of most of the species of chief importance are num- 
bered a t  least in hundreds of thousands; but at all stages of their 
life the fishes are beset by a host of enemies, among whom it is 
probable that man has been, until recently, the least destructive. 

With the growth of the population of the world and the increas- 
ing demand upon available resources of food, it has begun to be 
recognized that man has hitherto failed to take full advantage of 
the enormous resources of the sea. Approximately three-quarters 
of the earth's surface is covered by water; but the great fishing 
grounds of the world are determined primarily by the depth of 
water upon them, and are almost entirely within the limit of a 
depth of 2 j 0  fathoms, and chiefly within I O O  fathoms. I t  is im- 
probable that any great abundance of fish is to be found far be- 
yond these limits, and in any case the difficulty and the cost of 
fishing operations by the methods hitherto in use increase in pro- 
portion to the depth of water on the fishing grounds. I t  is thus 
on what may be described as the shelves of the continents or the 
banks of the oceans that the deep-sea fisheries, the chief commer- 
cial fisheries of the world, are prosecuted. 

Historically speaking, there has been no parallel to the develop- 
ment of the fisheries of the North Atlantic and Sor th  Pacific, 
and more particularly of European waters. Nor must it be for- 
gotten when speaking of the great industrial developments of 
fisheries in Europe in the 20th century, and particularly of the 
ubiquitous trawlers of Great Britain, that in the days of the Tudors 
English fishermen were fishing not only in the North sea and other 
home waters, but a t  Iceland, as far east of the Korth Cape as 
Vardo, and even off Newfoundland. Throughout the middle ages 

salt fish played a recognized part in the economy of European 
nations; it was the Lenten fare of Roman Catholic Europe: a 
regular part of the rations of armies in the field, and the comple- 
ment of salt meat in the winter food of northern Europe. 

In  Great Britain consumption of fish per person is about 3 2  lb. 
annually, and the total consumption of fish is normally about a 
quarter of the total consumption of meat. Fish is also the raw 
material of various industries : fish-canning ; fish-salting ; herring- 
pickling; the manufacture (from surplus fish and fish offal) of fish 
meal, which is a useful feeding stuff for poultry, pigs and cattle, and 
of fish-manure; and the production of oil of various grades from 
medicinal cod-liver oil to cruder oils used for such purposes as 
tanning, soap-making and tempering steel. Glue and isinglass are 
also among the by-products of fisheries, and fish skins are also con- 
verted into fine leather. 

Again, fishing by modern methods provides employment on a 
large scale in connection with shipyards, ice factories, net factories, 
motor works, etc. The fishing ships of Great Britain use about 
2,000,000 tons of coal and 171,000 tons of diesel and heavy fuel 
oil a year. The daily transport of fish is an important factor in 
the activities of the railways. The distribution of fish from the 
wholesale markets to the retail shops and to the fried fish shops 
-which handle about 40% of the total quantity of fish con- 
sumed-provides employment for many hands. If account be 
taken of the many trades and occupations which are in some sort 
ancillary to or activated, in whole or in part, by the fishing in- 
dustry, it will be seen that, although the number of fishermen 
is comparatively small (about 43,000 in Great B,ritain at mid-20th 
century), the failure of the industry would cause widespread reper- 
cussions in the labour market. In every country with a fishing 
population this would be a calamity; in some, such as Korway and 
Iceland, where the leading industry is fishing, i t  would be a 
disaster. 

But the influence of the fishing industry goes farther and deeper 
than this. I t  is not generally recognized how great a part fish- 
eries have played in the destinies of nations. A full history of 
fisheries and even of the fisheries of any one country has yet 
to be written. When the first man ventured to sea in a dugout, 
it is probable that his purpose was the better to pursue fish, and 
not only the modern deep-sea trawlers, liners and drifters, but 
the merchant and fighting navies are the lineal descendants of the 
prehistoric fisherman in his dugout. Thus fishing may be pre- 
sumed to have prepared the way for sea trade, without which 
modern civilization is inconceivable. The growth of the all- 
po~verful Hanseatic league from the small beginnings of the herring 
fisheries of Scania: and the rise of the sea power of the Dutch in the 
17th century, follo~ving upon their predominance in the fisheries of 
the North sea, are comparatively modern instances of the influence 
of fishing on shipping. " It is the fish taken upon his majesty's 
coasts," wrote Sir LVilliam illonson, admiral of the Narrow seas, 
in the reign of James I, "that is the only cause of the increase of 
shipping in Europe; and he that hath the trade of fishing becomes 
mightier than all the world besides in the number of ships." 

The Tudors in England feared a loss of sea power from the de- 
cline of the fisheries which followed the Reformation, and by var- 
ious measures, including the so-called "political Lent," sought 
to give a new impetus to the fisheries. The Stuarts, with the same 
object in view, sought to assert a British dominion over the North 
sea, and it was with the temporary decline of its fishing fleet that 
in the subsequent struggle with the Dutch, Great Britain en- 
countered perhaps its greatest humiliation at sea. Moreover, 
throughout the history of Great Britain, the fisheries have not 
merely been a "nursery" for the mercantile marine and the royal 
navy but have directly contributed their quota to the fighting 
forces at sea, and when in World Wars I and I1 the fishermen with 
their ships played a prominent part in combating the menace of 
mine and submarine. history was repeating itself, as i t  had from 
age to age with variations, iron1 the days when the fishermen of 
the Cinque ports acquired their privileges in return for naval 
service. 

F i sh ing  Methods a n d  Gears.-The methods of catching swim- 
ming fish are almost innumerable, but all of them are variations of 
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a few radical methods. One, perhaps the earliest, is that of direct 
attack by means of a spear and is still in use in some parts of the 
world. The next is a trap devised to intercept and capture roving 
fish. The various forms of fishweirs still found here and there, 
which work on the principle of admitting fish on the flood tide 
and trapping them on the ebb, are probably of primitive origin. 
From the fishweir or dam of stone or clay to a similar trap of 
wattle hedging and then to fixed nets is a natural logical evolution. 
Another form of trap is that into which fish are attracted by food, 
examples of which, probably of primitive origin, are the wicker- 
work traps for catching lobsters, prawns and crabs. 

The baited line was probably first used without a hook, as it 
is even now in the method of catching eels known as "clotting" 
or "bobbing," that is tying a bunch of worms at the end of a line, 
and, when it has been taken by the eel, drawing it swiftly in be- 
fore the eel has had time to disengage its teeth. This method was 
improved upon by the introduction of a hook, the earliest form 
of which may have been the thorn hooks still used in parts of 
Wales and the Thames estuary. From these methods the more 
elaborate devices employed in modern commercial fishing were 
evolved, the most important development being the device of bring- 
ing the trap, in the form of a net, to the fish, instead of trusting 
to the natural movements of the fish or the lure of bait to bring 
the fish to a stationary trap. 

In the fisheries of the North Atlantic, which are the most highly 
developed and commercially organized in the world, the methods 
of fishing of chief importance are trawling, seining, drifting and 
lining. Trawling and seining, involve the use of a net which is 
brought to the fish. In  the case of the trawl this is done by 
dragging a bag-shaped net the mouth of which is kept open either 
by a beam across the head or by its being towed by a pair of ships 
each with a warp to one side of the net, or by the pressure of 
the water upon wooden kites known as otter boards attached to 
the sides of the mouth, or wings, of the net, and, in the case of the 
seine, by gradually encircling the fish with a net in the centre 
of which is a bag not unlike that at the end (known as the "cod- 

end") of the trawl. The beam trawl is used only on some small 
fishing craft; the otter trawl is employed on almost all but the 
smallest trawlers. I t  is, having regard to all possible circum- 
stances, the most effective instrument for taking demersal ii.e., 
bottom-living) fish. The efficiency of the otter trawl was im- 
proved by several modifications, one of the most notable of which 
was the Vigneron-Dahl modification, a French invention of about 
1924, which incorporated wires of up to 50 fathoms in length as 
the attachment between the otter boards and wings of the net. The 
Spanish method of pair trawling is very efficient for catching hake 
near to the sea bed, and pair trawling for herring off the bottom 
with large-mouthed trawls is very effective on certain grounds. 
Seines are used for catching both pelagic and demersal fish. The 
forms' most used in pelagic fisheries are the purse seine and the 
rather similar ring net. 

Both involve first surrounding a shoal of fish with a curtain 
or wall of netting, the top of which is buoyed at  the surface, and 
secondly, drawing together the bottom of the net by purse lines 
to trap the fish in a hemisphere of netting. The most efficient 
form of seine for catching demersal fish is the Danish seine, 
invented in Denmark, where it is the principal means of catching 
demersal fish. I t  is also used widely in other European countries, 
particularly Scotland and England. This method involves first 
encircling an area of the sea bed with two ropes of equal length of 
up to about one mile, which are attached one to each wing of a 
trawl-shaped net, and secondly drawing in the rope to an anchored 
ship so diminishing the area of sea bed surrounded. Fish are driven 
before the moving ropes to the centre of the encircled area and 
are then taken in the net which is eventually drawn up to the 
ship. 

The principle of the drift net differs from that of the trawl 
and of the seine in that it is not actively approached to the fish. 
On the other hand, i t  differs from the stationary trap and the 
many forms of stationary net in that it is attached either to a 
floating buoy or to a drifting ship (hence the name) and moves 
with the buoy or ship under the influence of wind and tide. It is 
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lightly and strongly made of cotton and is the instrument prin- 
cipally used in the great herring fisheries. Each herring net meas- 
ures from 50 to 60 yd. long and about 14 yd. deep, but the nets are 
used in "fleets," as many as 8 j or more of them being employed a t  
one time from one vessel so as to form an extended wall of netting 
hanging perpendicularly in the water. The net is generally fished 
about 3 yd. below the surface of the water, being kept a t  the right 
level by a series of buoys or "pellets" connected with the head- 
line by strops. This net is devised to intercept sizable fish which 
in the attempt to pass it are caught by the gills. Drift nets of var- 
ious dimensions are used for catching "pelagic" fish, that is to say, 
fish that swim in the upper layers of the water, chiefly herring, 
mackerel, pilchards and sprats. Drift nets of larger mesh are 
also used for catching salmon. 

Fishing by means of lines with baited hooks was formerly of 
much greater commercial importance than at present. There are 
three methods of lining, hand-lining, long-lining and trolling. In  
hand-lining the line is drawn by hand as soon as the fish is felt; 
in long-lining the line is shot and left unattended until it is time 
to haul; in trolling the lines are towed through the water and 
hauled when fish are caught. Hand lines are of greatest commer- 
cial importance in the Pacific tuna fisheries. A long line is fitted 
with a great number of hooks attached to the main line by thin 
strong lines of materials which vary according to the character 
of the fish and to local custom. Long lines may be set at low 
water on the sands, but more often they are worked from fishing 
vessels in deep water. Deep-water lines are anchored and buoyed 
a t  each end, and sometimes at intervals along their length, when 
used to catch demersal fish, bat are not anchored when used 
pelagically. On a large liner the number of hooks on one line may 
vary from 1,000 to 5,500. Deep-sea long lines are chiefly used 
demersally for cod and halibut and pelagically for tuna. The baits 
vary according to local conditions and include mussels, squid, 
herring and small pelagic fish. 

FISHERIES PRODUCTION 

W o r l d  Fisheries.-The pursuit of fish is world-wide. No esti- 
mate of the output of the fisheries of the world can be wholly 
reliable because in many parts of the world where fishing is ac- 
tively carried on no statistics are compiled. This applies par- 
ticularly to inland fisheries, many of which are of great economic 
importance. However, most of the countries of Europe, the United 
States, the British dominions and Japan publish some form of 
annual statistics. A comprehensive statistical account of the 
greater part of the world fisheries is published in the Yearbook of 
Fisheries Statistics of the Food and Agriculture organization of 
the United Nations; of the fisheries of Europe in the Bulletin 
Statistique des Pgches iMaritimes of the International Council for 
the Exploration of the Sea; and of the fisheries of the U.S. in the 
Statistical Digest of the fish and wildlife service of the U.S. depart- 
ment of the interior. 

The fisheries in the cold and temperate waters of the northern 
hemisphere, with a yield equal to about 80% of the world total, 
produce an overwhelmingly great part of the world's fish supplies. 
Probably the best estimate of the annual world production of fish 
since World War I1 is that published by the Food and Agriculture 
organization of the United Nations, which put the figure at 27,- 
~ o o , o o o  metric tons in 1953. The published statistics of 1953 did 
not include the fisheries of the U.S.S.R. and China among the 
major fishing countries; with the exception of Japan they omitted 
most of the orient and the islands of the South Pacific and South 
Atlantic; also they omitted Turkey, parts of South and Central 
America, the West Indies and the greater part of Africa. The 
known quantity of world fisheries production in 1953 was 16,- 
128,100 metric tons. Asia produced 43%, Europe 27%, North 
America 13% and the U.S.S.R. 9% of the estimated world total. 
By oceans the approximate share of estimated world production 
was Pacific j3%, Atlantic 46% and Indian Ocean I % .  

Japan is by far the foremost fishing country in the world, 
producing 4,jj6,500 metric tons in 1953, or 17% of the estimated 
world production. The production in 1953 of .the other major 
fishing countries was, in metric tons, U.S. 2,385,200, Norway 1,505,- 

500, United Ringdom I ,I 2 I ,600, Canada 924,700, and, estimated, 
U.S.S.R. 2 ,  joo,ooo and China 3,000,000. In  Europe, next in order 
of greatest yield after Norway and the United Kingdom came the 
German Federal Republic with 730,400, Spain with 634,700, France 
with 520,300, Iceland with 424.700, Portugal with 392.400, the 
Netherlands with 343,300 and Denmark with 342.800 metric tons. 

Shellfish.-The term shellfish embraces the edible species of 
both crustaceans (crabs, lobsters, crawfish, prawns and shrimps) 
and molluscs (oysters, mussels, cockles, scallops, clams, whelks, 
etc.). Their economic importance varies from country to country 
but is nowhere comparable with that of the fisheries for what are 
commonly known as wet fish. For instance. in Great Britain the 
total value of all shellfish (1953)  was E~,z zg ,ooo  as compared 
with E41,ooo,ooo worth of wet fish, while in the U.S. the total 
landings of shellfish (1953)  were worth $ I  j3,126,000 as compared 
with $199,1qg,ooo worth of wet fish. The 1953 catch of shrimp in 
the U.S. was valued at $76,641,000 to the fishermen and that of 
oysters was worth $ag,ooo,ooo (see OYSTER). Lobsters are an im- 
portant article of commerce in Canada and the U.S.; considerable 
quantities are exported. Japan has a considerable trade in canned 
crab meat and South Africa in canned and frozen crawfish. 

The yearly values of the lobster and crab fisheries of Great 
Britain, producing 1,766,000 lobsters and 11,396,000 crabs, are 
E314.000 and i5342,ooo respectively. I t  is interesting to observe 
that the shrimp fisheries, yielding 37,000 cwt. annually, reach a 
value of about E143,ooo. The most prolific of the fisheries for 
molluscs are the cockle and mussel fisheries, in that order. The 
potential output of the mussel fisheries of Great Britain is very 
great, but the liability of mussels on beds polluted by sewage 
to transmit such intestinal diseases as typhoid makes cleansing 
essential and this, although economically practicable, restricts the 
fishery. The chief importance of the shellfish fisheries of Great 
Britain lies in the fact that they contribute to the livelihood of 
the declining population of inshore fishermen. 

BRITISH FISHERIES 

I t  is worthwhile in a study of fisheries to consider the British 
fisheries in some detail because they are, so far as sea fishing is 
concerned, the most highly organized in the world, with the pos- 
sible exception of those of Japan. The inland fisheries of Great 
Britain are of little commercial significance. The salmon fisheries 
are exploited commercially, and thus have a certain importance, 
but reliable statistics of the catch of salmon in the British Isles 
are not available. The salmon fisheries of many of the rivers of 
Great Britain have suffered from reckless pollution. At their 
best they could not bear comparison in the commercial sense with 
those of the western rivers of North America which provide, 
in the various breeds of Pacific salmon, the raw material of a 
great canning industry and trade. The value of the trout and 
freshwater fisheries of Great Britain is almost wholly recreative. 

I t  is as a deep-sea fishing nation that Great Britain is supreme, 
for no country has as great a fleet of powerful vessels equipped 
for distant voyages. In 1953 the fishing fleet of Great Britain 
included I , O I  j steam and 593 motor vessels of more than 30 gross 
tons; nearly all of the steam vessels were trawlers, and most of 
the motor vessels drifters or seiners. In  general steam power was 
preferred for the large distant water trawlers although some of 
these were motor driven, but late additions to the fleet of near- 
water trawlers, seiners and drifters were exclusively motor vessels. 
Comparative figures for the fleets of other European countries 
(vessels over 30 tons gross in 1953) were: German Federal Re- 
public 2 0 0  steam and 3 56 motor, France 60 steam and 1,247 motor, 
the Netherlands 42 steam and 45 j motor, and Norway 1,699 steam 
and motor vessels. The sea-fishing fleet of Denmark consisted of 
1,336 vessels of more than 15 tons, most of them seiners and all 
motor driven. 

Of the 1,147 vessels of more than 15 tons fishing from ports 
in England and Wales 616 were steam trawlers and 181 motor 
trawlers, 135 drifters or drifter-trawlers, mostly steam powered, 
97 motor seiners and 56 motor liners. In  Scotland the steam 
trawlers and motor drifters and seiners are the most numerous and 
important fishing vessels. British trawlers visit the fishing grounds 
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TABLE I.-Quantity and Value of Demersal and Pelagic Fish of British 

Taking Landed in Great Britain i n  1913, 1926 and 1953 
-- 

I 1 Demersal I Pelagic (chiefly herring) I 
I Year 

Quantity I 1 Quantity 
icwt.) 

of the whole of the continental shelf from Iceland to West Africa 
and from the eastern Barents sea to the west of Scotland, Rockall 
and the southwest of Ireland, as well as the Newfoundland banks 
and Greenland. 

The relative importance of the different methods of fishing in 
Great Britain may be gauged by reference to the following figures: 
quantity (in cwt.) of wet fish of British taking landed in Great 
Britain in 1953, by method of capture-trawl 12,405,100, seine 
1,271,300, lines 282,800, drift net 3,843,400, ring net 588,700. 

Trawlers, seiners and liners take chiefly demersal fish (known to 
the trade as white fish), but some mackerel are taken by these 
methods and at certain seasons herring trawlers land considerable 
quantities, particularly from the North sea Fladen ground and at  
the Smalls. Herring trawling has been most highly developed by 
Germany and adopted by France, the Netherlands and Belgium. 
The relative values of the demersal and pelagic fisheries may be 
gauged by reference to Table I. 

In  considering these figures, note that after World War I 
the herring fisheries, which depend for the most part upon the ex- 
port trade in cured herrings, suffered seriously from the disorgani- 
zation of the markets of Europe and particularly those of prewar 
Russia, which country formerly absorbed more than 50% of the 
export. The demersal fisheries, on the other hand, which depend 
mainly upon the home market for fresh fish, were not affected by 
postwar conditions to a great extent. 

Trawling is known to have been practised in Great Britain as 
early as 1640. The industry was greatly enlarged when the Brix- 
ham and Barking smacks opened up the prolific North sea grounds 
in 1815 and again at  the end of the 19th century with the advent 
of the steam trawler and with visits to Icelandic grounds. The 
greatest development of trawling in the first half of the 20th cen- 
tury was in arctic waters. The first voyage to the White sea was 
made in 1905; the most prolific Bear Island grounds, yielding an 
average of about 1 2 0  cwt. to each trawler per day's absence from 
port, were first successfully fished in 1929. Arctic and Icelandic 
waters in 1953 yielded respectively 3,006,ooo cwt. and 4,036,000 
cwt., together representing 34% of the total quantity of all wet 
fish landed in Great Britain in that year, or 48% of the total 
British demersal catch. Cod constitutes 75% of the arctic yield. 
Of other demersal fisheries in 1953, the North sea supplied 25% 
of the total British demersal catch. 

The whole British fishing fleet includes many different designs of 
vessels, but certain major classes can be recognized. The specifi- 
cations of typical vessels of these classes are given in Table 11. 

New methods of fishing are always being tried. The introduc- 
tion of the Danish seine and its development in Scotland to fly- 
seining for catching fish just off the bottom, are comparatively 
recent, as is the practice of ring-netting for herring. There also 
have been developments of trawling in the direction of improved 
efficiency of the trawl itself, such as the introduction of Vigneron- 
Dahl gear around 1924 and the adoption of pair trawling. Later 
developments in fishing were associated with the use of supersonic 

TABLE 11.-Specifications of Typical Vessels of the Main Classes 
of the British Fishing Fleet 

I Type Length Beam Depth Gross / in feet 1 in feet 1 in feet 1 tonnage I Crew 1 ----- 
Arctic steam trawler . . 173 30 14.3 560 28 
Large North sea steam 

trawler . 
Small North sea mbtor ' 

. I  126 / 23 1 12.6 1 270 I 15 1 
trawler 2 1  7.6 80 7 

Motor Danish'seiner . 
. . .  Motor drifter 

recording echo-sounders for locating shoals of fish and the con- 
struction of trawls to fish in midwater. 

Trawlers did excellent work in World Wars I and I1 when they 
were employed principally as minesweepers and escort vessels, 
usually armed with guns and depth charges. 

Especially after the introduction of steam power in the fishing 
industry, there was a growing tendency in Great Britain toward 
the centralization and industrialization of fisheries. Table I11 in- 
dicates the relative importance of the major fishing ports in which 
the commercial fisheries are chiefly concentrated (of the Scottish 
ports, Aberdeen and Granton alone are largely devoted to steam 
trawling; of the rest the herring fisheries supply the bulk of the 
catch, as is also the case of Yarmouth among the English ports). 

From a general economic point of view this centralization has 
advantages, but it had a regrettable sequel in the depression of the 
smaller fishing ports, which have been unable to  withstand the 
competition of their more powerful and better organized rivals. 
Their contribution to the fish supply of the country at  mid-20th 
century was no more than 5% of the total-but they had played 
a great part as a "nursery" of seamen for the mercantile marine 
and the royal navy and had been the chief source of strength of 
the lifeboat service. 

With the centralization of the fisheries and the development of 
the steam trawler, by means of which a smaller number of men 

TABLE 111.-Average Daily Landings of Wet  Fish at Ports at W h i c h  
the Quantity Landed Daily W a s  30 Tons or More in A n y  of the 

Years 1913, 1926 and 1954 
(In tons) 

can catch a greater quantity of fish, the number of fishermen regu- 
larly employed declined. This fact must be reckoned a misfor- 
tune to an island nation dependent for its existence on the freedom, 
of the seas and, therefore, on an adequate supply of seamen to sail 
and to defend the sea routes. 

Port 

Hul l .  . 
Grimsby. . 
Aberdeen. . 
Fleetwood . . . .  
Lowestoft . 
Fraserburgh . .  
Yarmouth . 
Milford ~ a v e d  . 
Shields, North . 
Ullapool . . . . . . . .  
Peterhead . . . .  
Granton . .  
Stornoway . .  
Mallaig . . . . . . . .  
Lerwick . 
Newlyn . . .  
Wick . 
Swansea . . .  
Hartlepool . 
Plymouth . . . .  

. . . .  L o n d o n .  . . . . .  Strousay 
Blyth . . . . .  

F I S H E R I E S  OF T H E  B R I T I S H  C O M M O N W E A L T H  

If a chart of the world is studied with special reference to the 
sea areas within the depth of zoo fathoms-that being roughly 
the limit of the depth of the fishing grounds-it will be seen that 
most of the principal fishing grounds are fairly easily accessible 
from different parts of the British commonwealth. 

Canadian fisheries together in 1953 yielded a total of 924,700 
metric tons, comprised of 240,000 tons of cod and allied species, 
237,200 of herring and 86,000 of salmon. The Canadian Great 
Lakes' fisheries yielded 47,300 metric tons in 1953. In  that year 
about 11,300 metric tons of halibut from the Pacific were landed 
in the province of British Columbia, where salmon contributes 
half of the total value of what are the most valuable fisheries of 
any Canadian province; besides halibut, herring is another im- 
portant species. Canada built up a large export trade which in 
1953 distributed 27,000 metric tons of canned fish and 118,000 
metric tons of fresh and frozen fish. 

Comparatively little attention was bestowed upon the fisheries 
of Australia and in the latter 1950s the fishing grounds were only 

1913 

British 

262 
584 
263 
121  

397 
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512 
80 
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partially explored. The lack of interest in fisheries may be ac- 
counted for partly by difficulties of transport and partly by the 
relative cheapness of meat. Surveys show that there are large 
areas of trawlable water around the coasts, particularly off New 
South Wales and South Australia, and there is every reason to 
believe that they are prolific of fish. The Australian government, 
through the department of commerce and agriculture, promoted the 
developmelit of the fisheries. The small trawling industry in New 
South Wales expanded steadily, and the development of pelagic 
fishing was begun. Total landings of all fish in Australia in 
1952-53 were 51,600 metric tons, including 3,600 of oysters. 

The fisheries of New Zealand yielded 35,300 metric tons in 1952. 
The trawling industry was modernized and expanded, the consti- 
tution of the trawler fleet changing from 2 0  steam and 28 motor 
trawlers in 1930 to 5 steam and 192 motor trawlers in 1952. The 
fishery for crawfish increased, but the Danish seine fishery de- 
clined. Oysters of a high quality are produced, particularly in 
the Foveaux strait (New Zealand). 

South African fisheries were developed considerably after about 
1933, partly as a consequence of continuing surveys which revealed 
rich and extensive fishing grounds, some quite close to Capetown 
and others not far from Durban. Trawling and lining increased. 
The catch of fish was increased more than threefold in the years 
after World War I1 to reach a level of 350,000 metric tons in 1953. 
The export trade, amounting to about 5300,ooo a year in 1938, 
rose to L7,82o,ooo in 1953, an important item of export being 
preserved crawfish tails, of which 3.300 metric tons were valued 
a t  L~,goo,ooo. There is a considerable market for fresh fish in 
South Africa, particularly in the towns of the Rand. 

The fisheries of the tropical regions of the commonwealth stand 
on a different footing from those hitherto mentioned. I t  is prob- 
able that in the warmer seas there is a greater number of species 
of fish, but that there are no such great concentrations of any one 
species as are found in the colder regions. Moreover, the areas 
within the 200-fathom line are on the whole less extensive in the 
tropics than in the northern seas, but fishing is practised on prac- 
tically all the shores of the tropical colonies and of Ceylon, India 
and Pakistan. On the west coast of Madras about 54,000 metric 
tons of fish are landed annually and attempts have been made 
there to develop trawling. There are few statistics for other coasts 
of India, but it is probable that the economic importance of the 
inland fisheries is greater than that of the sea fisheries. The fish- 
eries of Bengal supply about 16,000 metric tons of fish yearly to 
Calcutta alone. In Ceylon and Malaya the sea fisheries are actively 
exploited, and the governments undertook experimental work with 
a view to the development on more modern lines of age-old fishing 
industries. 

In  British West Africa, where climate and distribution difficulties 
necessitate fish being cured or processed, the British government, 
through the colonial office, tried to develop fisheries along the two 
main lines of fish farming and trawling. Trawling was started in 
Sierra Leone and in Nigeria. New canneries in the Gold Coast 
were prepared for increased catches of fish. 

Generally speaking, it may be said that throughout the common- 
wealth there developed in the first half of the zoth century a 
disposition to pay greater attention than fonnerly to the food re- 
sources of the sea, and that this disposition had been translated 
into active measures. 

JAPANESE FISBERIES 

The fisheries of Japan are that nation's principal source of 
animal protein. Japanese fishermen make an annual catch of 
about ~o,ooo,ooo,ooo lb. of fish, shellfish and other aquatic prod- 
ucts, about one-sixth of the total world catch. Approximately 
1,500,ooo persons are engaged either full or part-time in fishing 
and processing of marine products, and about 363,000 boats are 
used in the industry. 

The development of Japan's fisheries, and its leading role in 
the production of fishery products, is associated with the geo- 
graphical position of the country, its formation and its large and 
dense population. I t  has long stretches of coast, and much of its 
land area is unsuitable for agriculture and cattle rearing. The 

fisheries are, in general, not centralized; there are many small 
coastal fishing villages and few large fishing ports such as prevail 
in Europe and North America. 

Japanese fishing is concentrated largely in the coastal waters 
of Japan proper, but operations also are conducted in the Yellow, 
East and South China, Okhotsk and Bering seas; in the North, 
Central and South Pacific ocean; and on Antarctic whaling grounds. 
Hokkaido leads in production, accounting for about one-third of 
the total catch. Honshu and Kanto are also regions of major pro- 
duction. 

The principal species taken by Japanese fishermen are sardines, 
herring, mackerel, cod, tuna, bonito, sea bream, salmon and flat- 
fishes. Shellfish (chiefly crustaceans and octopuses) and seaweed 
are important contributions to the Japanese food supply. 

Aquiculture is important in Japan as in most oriental countries. 
The main products are carp, eel, mullet, trout, oysters, clams and 
seaweed. 

The fisheries of Japan provide considerable foreign exchange, 
since large quantities of canned tuna, salmon and crab meat; fresh 
and frozen tuna and swordfish; fish liver oils and other fishery 
products are exported. 

See Fish and Wildlife Service of U.S. Department of the Interior, 
Commercial Fisheries Review, published monthly. 

UNITED STATES FISHERIES 

United States fisheries, second largest in the world, are prose- 
cuted on the seaboard of the Atlantic and Pacific oceans, in the 
Bering sea, in the Great Lakes and in many prolific rivers. In 
the Atlantic ocean, U.S. fisheries are conducted from the Grand 
Banks of Newfoundland to Campeche bank off Yucatan, Mex. On 
the west coast of North America, the range extends from the Bering 
sea to the coast of Peru. The variety of fish, shellfish and other 
aquatic products taken is so great that no summary account can 
do justice to it. For details, reference must be made to the re- 
ports of the United States fish and wildlife service of the depart- 
ment of the interior. 

The importance of United States fisheries increased considerably 
during the first half of the zoth century, largely because of an in- 
crease in the output of manufactured products, particularly canned 
and frozen fishery items, and fish meal and oil. 

The total landings of about ~,6oo,ooo,ooo lb. in the latter 1950s 
were made by about 153,ooo fishermen, and valued at  about $325,- 
om,ooo to them. About 11,000 documented vessels of 5 net tons 
and over, and about 48,000 motorboats and 26,000 other boats, 
were used in making the catch. Processing and handling by pri- 
mary wholesalers and manufacturers increased the value of the 
fishermen's catch to $548,ooo,ooo, and distribution to $775,ooo,ooo, 
while the ultimate consumer paid over $~,ooo,ooo,ooo for a year's 
production. 

Fishery products are taken commercially by U.S. fishermen in 
40 U.S. states. However, well over 50% of the catch is normally 
made in only six states: California and Alaska on the Pacific coast; 
Massachusetts, New Jersey and Virginia on the Atlantic coast; and 
Louisiana on the Gulf of Mexico. Purse seines account for about 
46% of the total weight of the catch; otter trawls for 23%, and 
lines for 10%. 

A discussion of important U.S. fisheries which account for about 
80% of the annual catch follows: 

A t l a n t i c  Menhaden.-This fish, taken along the Atlantic and 
Gulf coasts, accounts for nearly 40% of the total volume of fish 
and shellfish taken by U.S. fishermen. The fish are not well known 
since nearly the entire catch is manufactured into meal and oil. 
The meal is used rargely in poultry feeding, while the oil has many 
industrial uses and is widely used in Europe for manufacture into 
margarine. The catch of menhaden first exceeded ~,ooo,ooo,ooo 
lb. in 1948, and in 1956 amounted to 2,o67,aoo,ooo Ib. Nearly the 
entire catch is made with purse seines. 

Nor th  A t l a n t i c  T r a w l  Fisheries.-This gear accounts for the 
major portion of the food fish taken in the North Atlantic states. 
The catch amounts to about 700,000,000 lb. annually and consists 
largely of cod, flounder, haddock, ocean perch, pollock and whiting. 
The major portion of the catch is made in international waters off 
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the New England states, Nova Scotia and Newfoundland. 

Pacific Salmon.-The salmon support the major fisheries of 
the states of Alaska, Washington and Oregon. The fishery reached 
its peak in 1936 when the catch amounted to 791,ooo,ooo lb. Fol- 
lowing that year, production declined and amounted to only 286,- 
ooo,ooo lb. in Igjj, the smallest catch in nearly 50 years. Most 
of the catch is canned. The fish are caught principally in purse 
seines, pound nets and gill nets. 

Pacific Tuna.-Tuna are the leading species taken in the Pacific 
Coast states, and they are the principal canned fish packed in the 
U.S. The major portion of the catch, which is landed in California, 
is taken off Mexico. Central and South America. In I955 the 

Eave authority to regulate the fisheries. The fish and wildlife 
service of the department of the interior is the federal fishery 
agency. 

I ts  activities include the conduct of a wide range of biological 
and technological research; assembling and publishing detailed 
statistics; issuing daily market news reports in important fishing 
or fish distributing centres; conducting economic surveys, explora- 
tory fishing operations, and a wide variety of fishery educational 
and market development activities; and operation of fish hatcheries 
throughout the United States. In Alaska, the fish and wildlife 
service controls the Pribilof island seal herd numbering several 
million animals. 

U.S. catch of 265,000,000 lb., and imports of 14 j ,ooo,ooo lb,-prin- B I B L I O G R A P H Y . - ~ ~ ~ ~ ~ ~  Document No. 51, Fishery Resources of the 
,-ipally from Japan, were used to pack Ig3,000,000 lb. of canned United States (Washingtan, 1945) ; Donald K. Tressler and James M. 

Lemon, Marine Products o f  Commerce (New York, London, 1951) ; 
tuna. E. A. Power and C. E. Peterson, Fisheries of the United States and 

Shrimp.-Shrimp are the most important species taken in the A ~ R ~ ,  I P S ~  (1~56). (H. G .  M.; E. A. PR.) . .. 

South Atlantic and Gulf states, and they are the most valuable 
item taken by U.S. fishermen. These shellfish are captured prin- PISCICULTURE 

cipally by trawls operated by about 8,000 fishing craft. In 1955 The prospect of considerably increasing by artificial means the 
the catch totalled about 250,000,000 lb., somewhat less than the stocks of those multitudinous fishes which are the foundation of 
record 265,ooo,ooo lb. taken in 1954. 

Herring.-The U.S. has two distinct herring fisheries, one on 
each coast. The Atlantic fishery is centred in Maine where the 
fish are packed as canned sardines. The Pacific fishery occurs 
principally in Alaska where the fish are used largely in the manu- 
facture of fish meal and oil. In  1955 the herring catch in Maine 
amounted to ~~,ooo,ooo lb., while 63,ooo,ooo lb. were taken in 
Alaska. Most of the Maine catch and all of the Alaska catch is 
taken with purse seines. 

Pacific Sardines.-The Pacific sardine fishery, centred in Cali- 
fornia, is an outstanding example of the rapid growth and decline 
of a major fishery. First taken in large numbers in World War I, 
the fishery grew from 4,000,000 lb. in 191 5 to 1,502,000,000 lb. 
in 1936 and then, because of disappearance of the fish, declined to 
less than ~o,ooo,ooo lb. in 1953. Following 1953, the fish became 
more abundant and a catch of 143,000,ooo lb. was made in 1955. 
The entire catch is taken with purse seines, and the fish are canned 
or manufactured into meal and oil. 

Crabs.-Various species of crabs are taken in all of the coastal 
states (including Alaska). The blue crab fishery centred in the 
Chesapeake bay, South Atlantic and Gulf states accounts for the 
major portion of the catch, followed by the larger Dungeness 
crab of the Pacific Coast states, and the giant king crab taken 
largely in the Bering sea. The total catch of crabs normally to- 
tals about 14j,ooo,ooo lb. Most of the catch is taken with pots 
and trot lines. 

Oysters.-The U.S. oyster fishery is the largest in the world 
and produces about 80,000,ooo lb. of oyster meats annually. The 
major portion of the catch is taken in Virginia, Maryland, Wash- 
ington, Louisiana' and New Jersey. The Atlantic and Gulf fishery 
is based on the native eastern oyster, while on the Pacific Coast 
most of the oysters harvested consist of Pacific oysters grown from 
seed imported from Japan. 

Disposition of t h e  U.S. Catch.-The 1955 U.S. catch of 
4,6oo,ooo,ooo lb. was utilized as follows: fresh and frozen, 1,401,- 
ooo,ooo lb., or 30%; canned, ~,o~g,ooo,ooo lb., or 24%; cured, 
85,000,ooo lb., or 2%; and for by-products and bait, 2,021,000,ooo 
lb., or 44%. 

Fore ign  Trade.-A large portion of the U.S. supply of fishery 
products is derived from imports. In 1954 imports were valued at 
$2 52,000,000 and accounted for nearly 39% of the total U.S. supply 
of fishery products. The principal items imported are: frozen and 
canned tuna; frozen groundfish and other fillets; fresh and frozen 
lobsters, shrimp, salmon and halibut; and canned sardines. Ex- 
ports of fishery products from the U.S. in 1954 were valued at  
$31,joo,ooo. They consisted largely of fish liver oils and canned 
salmon, sardines and anchovies. 

Adminis t ra t ion  of t h e  Fisheries.-The administration of the 
fisheries of the continental U.S. is in the hands of the various 
states except in certain fisheries where authority has been dele- 
gated to international agencies or other bodies as a result of a 
treaty. In the absence of a treaty, only the state governments 

the great modem commercial fisheries seems remote. There is 
no reason to discourage researches directed to the artificial propa- 
gation of fish of every kind, but for the present the more practical 
line of inquiry will be that which aims rather at  the prevention of 
wasteful exploitation than at  artificial contributions to the stock. 

Certain fishes lend themselves to the art of pisciculture, more 
or less according to circumstances. Among freshwater fishes those 
of the carp family can be successfully bred and reared in captivity, 
and fish farming with this species is practised on a commercial 
scale in many eastern countries and in Czechoslovakia. 

Trout can be profitably hatched in special receptacles and reared 
in suitable ponds to the yearling or two-year-old stage, or even 
further, to be disposed of either for stocking or restocking sport- 
ing waters or for consumption in hotels and restaurants. The 
process is comparatively simple. Usually the ripe female fish are 
"stripped," the eggs being allowed to fall into a vessel of water 
into which a little milt from the male is introduced, the eggs thus 
fertilized being then transferred to the hatching receptacles. The 
same process can be applied Co sea fishes, and experiments have 
been carried out in the distribution of newly hatched larvae of 
plaice and cod in waters where it is desired to increase the stock; 
but there is no convincing evidence in the case of these fishes that 
the result sought has in any case been achieved. The great fe- 
cundity of sea fishes is nature's provision against an enormously 
high rate of mortality, and the number of larvae which it is prac- 
ticable to hatch in a hatchery of reasonable size is so small by 
comparison with the natural distribution that it  is inherently im- 
probable that the output of a hatchery could make an appreciable 
difference in the abundance of the stock. The investigations un- 
dertaken by Capt. G. M. Dannevig in selected Norwegian fjords in 
fgo4 and 1905 tended to confirm this conclusion. (See Report  
for 1906 of the  Lancarhire Sea-fisheries Laboratory, Liverpool, 
1907.) 

A possible exception may be found in the results of the work of 
the Commission on Inland Fisheries in the artificial rearing of 
young lobsters from the egg to the lobsterling stage in the quiet 
waters of Rhode Island, U.S. There appears to be some evidence 
of improvement of the lobster fisheries resulting from this work, 
but whether the improvement is to be attributed to this cause or 
to such methods of conservation as, e.g., protection of the berried 
female, and whether in the former case the improvement has 
been proportionate to the cost involved, is open to some doubt. 
(See Annual Reports of the Commissioners of Inland Fisheries, 
Rhode Island, especially those for 1908 [special paper by A. 0. 
Mead] and 1910 [appendix] .) 

Artificial methods of cultivation have chiefly proved useful 
where it has been desired to populate streams or parts of streams 
which are understocked, or to introduce into a river a new species 
of fish. The shad was successfully acclimatized in the rivers of 
California and in the Mississippi by the distribution of artificially 
propagated eggs from the eastern rivers of the United States. The 
quinnat and Atlantic salmon and the brown and rainbow trout were 
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by similar means successfully naturalized in the rivers of New 
Zealand. Experiments carried out in certain British rivers for 
the purpose of improving the native stock of salmon by the in- 
troduction of fresh blood by crossing with the stock of other 
rivers by means of artificial fertilization of the eggs were incon- 
clusive. 

There is another branch of pisciculture which may be broadly 
summed up as transplantation. This method is familiar to every 
oyster planter and is usefully employed in the cultivation of other 
molluscs, such as cockles, mussels, etc. The main purposes of 
transplantation of molluscs are to relieve overcrowding of young 
fish and to place the mature fish on beds where the conditions are 
suitable for fattening. Transplantation is an essential feature of 
successful oyster farming (see OYSTER). 

Successful results have attended the transplantation of eels. 
Millions of elvers have been annually captured in the Severn river 
and exported to Germany for distribution in suitable waters in 
that country. Similarly elvers are trapped in the Danish fjords 
and transplanted to suitable lagoons to become the source of a 
profitable industry. 

Reference is made below to the rapid growth of plaice trans- 
planted from the eastern waters of the North sea to the Dogger 
bank, and Denmark undertook such transplantation on a pioneer 
commercial scale. Similar experiments in the transplantation of 
plaice from the outer lagoons of the Limfjord in Denmark to the 
inner, which are rich in food but are blocked against the immigra- 
tion of flat fish by dense growths of sea grass (Zostera),  laid the 
foundations of a profitable fishery in these waters. 

Experiments in a Scottish loch showed that it is possible to in- 
crease substantially the growth rate of flounders in enclosed waters 
by fertilizing the water with inorganic salts to induce increased 
plankton growth and subsequently increased supplies of fish foods, 
but this method of fish culture seemed unlikely to prove an eco- 
nomic proposition outside fish farms. 

So far as experience goes, then, it is clear that attempts to in- 

crease the supply of sea fish by artificial hatching had been 
unsuccessful, that the increase of the stock by transplantation suc- 
ceeds in the case of molluscs and in the case of flat fish in special 
circumstances, such as those appertaining in the Danish fjords, 
and might prove successful with certain fishes in more open waters. 
Artificial propagation from the egg is useful for the introduction 
of a new stock of fish in suitable river waters either by the dis- 
tribution of eyed ova or, where that is impracticable, by the 
distribution of young fish which have reached an age at which 
they can take care of themselves. I t  is extremely doubtful 
whether it is ever worth while to distribute the newly hatched 
larvae, which are very delicate, and on distribution in the 
open waters of a stream or of the sea are exposed to a thousand 
hazards. 

Scientific Research a n d  Fisheries Conservation.-At the 
International Fisheries exhibition of 1883, T. H. Huxley said. "I 
believe that the cod fishery, the herring fishery, the pilchard fish- 
ery, the mackerel fishery, and probably all the great sea-fisheries 
are inexhaustible; that is to say that nothing we do seriously af- 
fects the number of fish." In an earlier passage of his argument, 
which was, in effect, that the fish were so prodigiously numerous 
and the quantity caught by man so insignificant by comparison 
with the other destructive agencies at work that regulation of 
man's operations would be futile, he qualified his conclusion with 
the words, "in relation to our present method of fishing." 

In  1883 the use of steam po

w

er for fishing was hardly regarded 
seriously (the first experiment was made in 1877 with an old pad- 
dle tug out of North Shields), the otter trawl had not been in- 
vented, and the carefully designed steam trawler had not been 
dreamed of. Every innovation is an object of suspicion, especially 
among such conservative folk as fishermen, and Huxley was fa- 
miliar with the complaints laid against the beam trawl before the 
royal commission of 1864 of which he was a member. Circum- 
stances later became very different and, whatever view may be 
taken of the controversial topic of overfishing no one is now likely, 
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with full knowledge of the evidence. to say that the operations of 
man are insignificant in their effects upon the composition of the 
stock of fish. 

The exhibition of 1883 gave impetus to a demand for scientific 
investigation of the sea and its resources which had already made 
itself felt. Ten years had passed since the "Challenger" sailed 
on its famous voyage. The fishery board for Scotland had just 
begun systematic inquiries; abroad. notably in Germany, marine 
science was establishing itself and in Great Britain the next year 
was to witness the establishment of the Marine Biological Associa- 
tion of the United Kingdom. With the rapid development of fish- 
ing which followed the introduction of steam and later (about 
1895) of the otter trawl, the old apprehensions were intensified and 
compelled the serious attention of the governments, so that, when 
in 1899 the king of Sweden invited representatives of the countries 
interested in the fisheries of the North sea and the Baltic to a con- 
ference at  Stockholm to discuss the subject of co-operation in the 
study of marine problems the response was general. After a sec- 
ond conference in Christiania (Oslo) in 1901, the International 
Council for the Exploration of the Sea was constituted to co- 
ordinate the national researches of the participating countries. 
Later all the countries of northern Europe with important fishing 
interests together with Portugal and Spain became members of the 
council and the council's investigations covered the whole of the 
continental shelf of Europe and northern Africa outside the Med- 
iterranean. In  1919 there was established the Commission Inter- 
nationale pour 1'Exploration de la Mer MCditerranCe, fashioned 
in many respects on the model of the International council. 

The aim of economic marine biology was well summed up in the 
object set before it by the International Council for the Explora- 
tion of the Sea: "the rational exploitation of the sea." To ex- 
ploit the sea rationally means. presumably, to get as much out of 
it as is possible at the least possible cost and without waste. 

The first necessity is to know, or at least to have a rational 
conception of what the stock of fish is and what are the factors 
governing these fluctuations of it which have puzzled and alarmed 
generations of fishermen. The first step in any such inquiry must 
take the form of statistics. The most complete and comprehensive 
statistics of sea fisheries are those of Great Britain. The Inter- 
national council and the United Nations' Food and Agriculture 
organization realize the importance of uniformity of method in 
the collection and presentation of statistics, but few other coun- 
tries were as well equipped as Great Britain for their collection. 
The British statistics record annually the total landings of fish 
and of each of the most important food fishes separately. their 
values. the region in which they were taken, and the fishing power 
expended in their capture including the types, numbers and ton- 
nage of fishing vessels. Note is taken of the proportions of the 
different trade categories in the landings-large, medium and small 
-and observers at the ports measure the lengths of fish in sam- 
ples typical of the catches landed and also collect material to en- 
able the age census of fish stocks to be made. 

Increased landings from ahy region may be the result merely of 
increased fishing; therefore, note is taken of the number of voy- 
ages made and the length of time spent in fishing, from which is 
calculated the quantity of fish landed per day's absence from port 
or per IOO hr. of fishing. Allowance has to be made, as well as 
may be, for  increased size and power of the ships fishing, and for 
increasingly efficient gear. Further observations on the popula- 
tions of fish, particularly on the young fish that have not yet grown 
to a marketable size, are made by scientists working on specially 
equipped research vessels. The actual stock can never be other 
than estimated approximately; but the data collected by the 
methods just enumerated enable a reasoned opinion to be formed 
as to whether, making due allowance for all other factors, the stock 
is being overfished. 

The accompanying chart, which illustrates generally the method 
of comparison of landings with fishing power, presents two interest- 
ing features. The first is the similarity between the ascending 
curves of landings and of steam power employed until t

w

o new 
factors, the general adoption of the otter trawl and the develop- 
ment of fishing on the more distant grounds, appear to be reflected 

in a steep rise of the curve of landings. The second is the high 
point a t  which the interrupted curve of catch per day's absence 
from port starts immediately after each of the wars, during which 
little fishing had taken place, and its rapid decline apparently re- 
flecting the influence of renewed fishing. In  this curve the three- 
fold increase in weight of the overfished North sea stock during 
the war years is somewhat masked by the increasing landings from 
the arctic. 

Table IV of the landings of North sea plaice is an interesting 
illustration of what appears to be the effect of fishing operations 
on the composition of the stock of a single species of fish. 

The graph and the table are to be regarded merely as samples 
of the statistical data by means of which the endeavour is made 
to record changes of the stock (which, in the nature of things can, 
at best, only be estimated) and to form a reasoned opinion as to 

TABLE 1V.-Quantities of Large, Med ium and Smal l  Plaice, Landed 
at English Ports frofn  the North Sea by A l l  Classes of British 

Vessels i n  Each Year  from 1906 to 1927 
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the relation between these fluctuations and the operations of men. 
Such statistical data are the starting point of biological investi- 

gations and may furnish the test of provisional biological con- 
clusions. In order that all factors affecting the stock of fish may 
be taken into account, it is necessary to study the life histories of 
the food fishes severally and collectively. Since the life histories 
of fishes, as of other animals, must be governed mainly by the 
factors of their environment, that environment must also be 
studied. The most important factors of the environment are, to 
express it  very generally, climate and food, the former naturally 
reacting to a great degree upon the latter. What corresponds to  
climate in the sea is-again speaking in general terms-the 
physicochemical composition and the movements of the water. It 
is an established fact that all animal organisms depend ultimately 
for their food supply in the sea, as on land, upon plant life. 

The fixed seaweeds are found only in a narrow fringe in shallow 
water around the coasts, but in the upper water layers of the whole 
ocean to such depths as sunlight can penetrate are multitudes of 
microscopic plants, constituting the phytoplankton, upon which 
above all depends the great productivity of the sea. These plants 
are eaten by the small animals constituting the zooplankton which, 
in their turn, are eaten by larger animals, until a t  the other end of 
the food chain the fishes are exploited by man, who thus ulti- 
mately depends upon vegetable growth. The plant harvest of the 
sea depends on many physical and chemical factors, the most im- 
portant being suitable temperatures, an adequate supply of sun- 
light, of carbonic acid and of certain chemical salts. 

I n  1934 the International Fisheries commission was established 
for the preservation of the North Pacific halibut fisheries, fol- 
lowed in 1937 by the International Pacific Salmon Fisheries com- 
mission and in 1940 by the International Commission for the 
Northwest Atlantic Fisheries. The convention of the Interna- 
tional Overfishing conference, 1946, with a permanent commission 
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for i t s  administration which was drawn up as a result of the findings 
of the International Council for the Exploration of the Sea came 
fully into operation in 1954. These bodies all had the object of 
reviewing the results of scientific investigations of fisheries and 
framing regulations designed to achieve better international co- 
operation in and rational exploitation of the fisheries. An Indo- 
Pacific Fisheries council was set up in 1948 and a General Fisheries 
Council for the Mediterranean in 1952, both primarily for co- 
ordination of scientific investigations. 

Branches  of Research.-Thus, fishery research is divided 
broadly into five branches-statistics, to which reference has 
already been made; investigations of fishes; investigations of their 
food, including both the planktonic organisms and the inverte- 
brates found at  the bottom of the sea; hydrographical investiga- 
tions; and investigations into improved methods of fishing and of 
fish preservation. The factors to be taken into account are so 
numerous and so complex and the area of inquiry so wide that the 
only hope of arriving at  well-founded conclusions within a measur- 
able space of time lies in organized team work. This fact was 
recognized by the representatives of the member countries of the 
International Council for the Exploration of the Sea who under- 
took shares of a program of work organized internationally through 
the council. Neither must it be forgotten that the deep-sea fish- 
eries are for the most part prosecuted in waters in which all coun- 
tries have equal rights of fishing. I f ,  therefore, any practical 
results are to ensue from the knowledge acquired, in the form of 
regulation of fishing operations, or, as is not wholly inconceivable, 
actual cultivation of the stock, these measures must be applied 
with the good will and co-operation of all the interested countries. 

A detail of the study of the life history of fishes of peculiar 
economic importance is the investigation of the rate of their growth 
and the variations of the rate of growth responding to different cir- 
cumstances. For this purpose it is essential to have an index of 
age. The ages of some fishes-notably of flat fishes and cod- 
are fixed by counting the annual rings in the ear bones or otoliths, 
of others-notably the herring-by counting similar rings in the 
scales. The technique of age determination is by no means simple, 
and in the case of some samples, considerable difficulty is experi- 
enced in making accurate assessments of age. 

Again, it is necessary to study the food of fishes by examina- 
tion of the contents of the stomachs, and to correlate the infor- 
mation thus gained with information as to the distribution and 
abundance of food organisms. That an adequate supply of suitable 
food is essential to healthy growth is axiomatic, and it has been 
suggested that the present rate of destruction of small fish might 
advisedly be accelerated in order to promote the more rapid growth 
of the survivors. There is some evidence that overcrowding on 
unfished grounds during World Wars I and I1 slightly reduced the 
growth rate of plaice, but there seemed to be little cause to ap- 
prehend that food supplies were overtaxed. 

I t  is also necessary to follow the migrations of fishes and to 
know the rate of depletion of the stocks caused by removal of fish 
by fishing, which can both be most directly done, where practicable, 
by marking large numbers of them and offering rewards for well 
authenticated information as to the time and locality of their re- 
covery. Marking technique usually involves attaching some form 
of numbered and conspicuous tag or label to the fish. 

Some or all of these various methods of investigation have been 
applied to the most important of the food fishes particularly the 
plaice, herring, cod, haddock and hake. 

A classical example of the study of growth rate is that carried 
out in connection with the investigations of the plaice fisheries, 
where, by marking large numbers of young plaice, 7 to 8 in. long, 
taken in the shallow waters on the east side of the North sea, trans- 
planting a proportion of them to the Dogger bank, where there 
is an abundance of suitable food, and leaving others where they 
were caught, it was proved that the transplahted fish developed 
a t  a remarkably greater rate than those left behind. The former, 
in I 2 mo. grew about 5 in. in length and to nearly four times their 
original weight, while the latter grew little more than 2 in. in length 
and no more than doubled their weight. 

An interesting illustration of deductions from scale reading was 

furnished by the investigations of Johan Hjort of the Norwegian 
herring fisheries, by means of which he showed that frequently and, 
indeed, usually, fish of a certain year group predominated over 
all other year groups over a series of years, from which it  appeared 
reasonable to deduce that the stock of herrings from year to year 
depended mainly not upon regular annual accretions, but rather 
upon occasional floods from particularly prolific years. This 
phenomenon of the better survival of one year's brood of young 
fish than that of another is common to other species of fish and 
its occurrence is used as the basis of fishery forecasting. 

The most important examples of the study of the migrations 
of fish by marking are the experiments conducted in connection 
with the plaice investigations mentioned above and those with 
marked cod carried out by Hjort and reported in his Fluctuations 
in the Great Fisheries o f  Northern Europe, and those with marked 
herring showing the large-scale movements between Icelandic and 
Norwegian waters. A notable example of the study of migration 
by other means than marking was furnished by Johannes Schmidt's 
investigations of the eel, in the course of which, by following 
the larval eels, he traced the European eels to their spawning place 
in the Sargasso sea. 

The hydrographical investigations take the form not only of the 
study of the physicochemical composition (and temperature) of 
the sea, upon which depends the harvest of the plant growth which, 
as already observed, is the beginning of the chain of marine life, 
but also of the movements of the water at the surface, near the 
bottom and in the intermediate layers, which govern to a great de- 
gree the actual distribution of the stock of fish particularly in the 
larval stages. For these purposes various ingenious instruments 
have been contrived and are constantly being improved upon; 
water bottles for the collection of samples at known depths, self- 
recording thermometers and current meters, drift bottles adjusted 
to float at or near the surface, or to trail along the sea bottom. 
By means of such instruments and by many and various lines of 
investigation a few of which only it has been feasible to indicate 
above, the endeavour is being made to probe the mysteries of life 
in the sea. 

Investigations of means of improving fishing methods are tak- 
ing the line of developing means of locating concentrations of fish, 
such as using echo sounders, and of finding and developing the best 
gear for a particular fishery. 

Provision f o r  Researches.-The government of Great Britain, 
through the Scottish home department and the fisheries department 
of the ministry of agriculture and fisheries, with their laboratories 
at Aberdeen and Lowestoft and several research ships, takes direct 
responsibility for economic investigations and also supports by 
liberal grants unofficial institutions devoted to marine research, on 
no other condition than that their work shall be of such a standard 
of excellence as to make it worthy of support. The chief of such 
institutions are the Marine Biological Association of the United 
Kingdom, with its headquarters and laboratory at  Plymouth; the 
Dove Marine laboratory at Cullercoats, the oceanographical de- 
partment of the University of Liverpool and the Scottish Marine 
Biological laboratory at  Millport (see also MARINE BIOLOGY). 

The organization of fishery research varies from country to 
country, but it can be stated in general terms that in practically 
every country of Europe provision is made for such researches in a 
greater or less degree, and with a greater or less measure of gov- 
ernment support; that in the U.S. the provision for fishery investi- 
gations partly under the direction of the states, partly under that 
of the central government, is elaborate and extensive; that in vary- 
ing degree of development corresponding inquiries are in progress 
in most of the British commonwealth, and, indeed, in every coun- 
try in which the economic importance of fisheries had gained 
recognition. 

To  pass under review the investigations of the first half of the 
20th century and their results would be a gigantic task. No more 
has been possible here than to indicate briefly some of the lines of 
investigation and their aim. 

The uses of science do not end with those studies which bear 
upon the capture of fish. The art and science of catching fish has 
developed far more rapidly than that of the disposal of fish when 
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caught. The problem of keeping fish taken on distant voyages in 
a fresh state is not wholly solbed by the use of ice. The fish 
which. in the course of a distant voyage go first into the hold. and, 
on return to port, come last out of i t ,  are seldom fit for the fresh 
fish market;  modern day methods of pickling herrings aye prac- 
tically the same as those of the Dutchman \t:illiam Beukels in the 
I 7th century. In almost every phase of the handling and use of 
fish there is work ior the biochemist, and the problem of how to 
make the best use of the fish when caught became the subject of 
serious scientific study. Considerable progress was made in de- 
vising methods of preservation suitable for application to fish. 

The most important advance in fishery technology was the de- 
velopment of quick-freezing; this allowed fish to be kept in cold 
storage for long periods without noticeable change in condition 
and thus increased the inland consumption of fish and gave im- 
petus to the development of factory trawlers, several of which 
were operating by mid-20th century. 
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FISHERIES, LAW OF. As fishing is carried on both within 
and beyond regions over which national l a m  are in operation, 
any consideration of the ,law of fisheries must consider both na- 
tional and international aspects of the subject. The English lam 
applicable within territorial waters (as to the extent of which see 
WATERS, TERRITORIAL) is explained in the first place, and that of 
the United States next. 

ENGLISH LAW 

There is some.  confusion in the nomenclature used by early 
writers on the English law of fisheries, but the classification may 
be reduced to fisheries which are exclusive, and those IT-hich are not. 
I n  exclusive fisheries the right of fishing belongs to the owner of 
the soil, or is derived from him. These fisheries are sometimes 
referred to as "several" or "free." They may be corporeal. 1%-here 
they comprise both the soil and the fishing, or incorporeal, where 
they have been granted without the soil. Fisheries n-hich are not 
exclusive comprise ( I )  common fishery, which is the right of the 
public to fish in tidal waters not appropriated as exclusive fisheries, 
and (2) common of fishery, where one or more persons have a right 
to fish in common l ~ i t h  the person who owned the exclusi\-e right. 
A fishery does not necessarily include all fish. Thus one person 
may own the soil and oyster fishery: and another the fishery for 
floating fish. Royal fish, i.e., whales and sturgeons, are under the 
statute De Praerogativa Regis (1324) the property of the crown 
and not of the finder. 

"Ancient records from Domesday d o m n ~ ~ a r d s  show us that the 
most ancient and usual mode of enjoying the profit of fisheries, 
both in tidal and non-tidal waters, was by wiers, kiddels, fish- 
garths, stake nets, bucks, and other engines fixed into and perma- 
nently erected in the soil of the fishery" (Stuart Rloore). Thus 
fisheries originally were profits of the soil over which the water 
flowed. This is still the general principle. The title to a fishery 
arises from the right to the soil. The  rule is so well established 
that upon it has been based the converse proposition, namely. that 
ownership of a several fishery is evidence of the ownership of the 

soil (Attorney-General v. Emerson, 1891, A.C. 649). A fishery 
m a y  be severed from the soil. or solurn, and become a profit b 
prendre in alieno solo and an incorporeal hereditament, i.e., a 
right exercisable over the property of another person. This broad 
principle is not restricted to inland or nontidal waters. I t  gives 
to the owners of lands on the foreshore or  within an estuary or 
elsewhere where the  tide flows and reflows a title to fish in the 
water over such lands, and this is equally the  case whether the 
owner be the crown or a private individual. But in the case of 
tidal waters (whether on the foreshore or  in estuaries or tidal 
rivers) the exclusive character of the title is qualified by another 
and paramount title which is prima facie in the public. "The com- 
mon people of England" (wrote Lord Hale) "have regularly a 
liberty o i  fishing in the sea or creeks or arms thereof, as a public 
common of piscary, and may not without injury to their right be 
restrained of i t ,  unless in such places, creeks or navigable rivers 
where either the king or some particular subject hath gained a 
propriety exclusive of that common liberty." The  subjects of the 
crown are entitled as of right not only to navigate but to fish in  
the  high seas and tidal waters alike. This is probably a right 
enjoyed, so far as the high seas are concerned, by common prac- 
tice from time immemorial, and it  was probably in very early 
times extended by the subject without challenge to  the foreshore 
(i.e., to between high- and low-water mark)  and to tidal waters 
which were continuous with the ocean, if indeed it did not in fact 
first take rise in them. The  right into which this practice has crys- 
tallized resembles in some respects the right to navigate the seas or 
the right to use a navigable river as a highway. T o  the practice 
and the right there were and are exceptions. The  king had the 
prerogative of excluding the right of public fishing in tidal waters. 
H e  could keep the fishery in hand. or grant i t  to a subject, but,  
since Magna Carta. no new exclusive fishery could be created by 
royal grant in tidal waters, and no public right of fishing in such 
waters, then existing: could be taken away without competent 
legislation. (This statement is summarized from the judgment of 
the privy council in Attorney-General for  British Colzlnzbia v. 
Attouney-General for Canada, 1914, A.C. I 53. Though the ques- 
tion a t , i ssue arose in relation to British Columbia, i t  was gov- 
erned by the law of England, which, accordingly, was stated in the 
judgment.) 

T h e  public right above referred to depends upon the water being 
tidal and not comprised within the limits of any several fishery. 
There is no public right to fish in nontidal waters, although navi- 
gable. The  public right (which is subject to statutory regulations 
referred to later) includes the right of fishing over the ioreshore 
(i.e., between high- and low-water mark) when not within the 
limits of a several fishery, and of laying lines and drawing nets. 
I t  does not include the right of fixing stakes or  fixed engines on 
the foreshore, or the right of drawing up boats above high-water 
mark and leaving them there for future use, though such rights 
may be gained by custom by fishermen in a particular locality. 
T h e  public right does not include a right to appropriate part  of 
the foreshore for the storage of oysters to the exclusion of the 
rest o i  the public but they may take shell fish but not shells al- 
though placed there by fishermen (Truro  Corporation v. Rowe, 
1902. 2 K.B. 709). Oyster ponds or layings on a foreshore where 
there are no natural oysters are. i t  appears, the property of a 
private person, and may exist quite apart  f rom the existence of a 
several oyster fishery (Foster v. Tt'arblington G.D.C., 1906, I K.B. 
648). Disturbance of a several fishery is an infringement of a 
legal right, therefore the law presumes damage; other damage need 
not be proved (~Vicholls  v. E l y  Beet Sugar Factory Ltd., 1936,  
Ch. 343 C.A.). 

The  public rights of navigation must be exercised with due re- 
gard ior  the rights of owners of fisheries. If. by negligent navi- 
gation, injury is caused (e.g., to an oyster bed),  damages may be 
recovered. On the other hand, navigation must not be obstructed; 
e.g., by the deposit of unreasonably large masses of oysters in the 
bed of a navigable river ( J fagor  of Colcljester v. Blooke ,  1845, 
7 Q.B. 339). (S. D .  C.; X.) 

S t a t u t o r y  Provisions.-The following are  some of the prin- 
cipal provisions as to British fisheries. 
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The Sea Fisheries act, 1883, confirmed the North Sea Fisheries 

convention of 1882 and made the principal provisions binding upon 
any person "within the exclusive fishery limits of the British 
Islands," or, if outside those limits, on "any person belonging to 
a British sea-fishing boat." The act therefore applies to British 
fishermen and fishing boats in all waters. Matters dealt with in- 
clude questions of precedence on the fishing grounds and avoid- 
ance of damage in setting gear, and the prohibition of the carry- 
ing or use of cutting instruments. 

The Sea Fisheries Regulation act, 1888, as amended by later 
acts provides for fishery jurisdiction in the territorial waters of 
England and Wales to be vested in local fisheries committees 
with Dower to make by-laws regulating methods and seasons of 
fishing. By-laws are s"bject to-confirmation and in certain cir- 
cumstances to revocation by the minister of agriculture and fish- 
eries. Members of committees are appointed by local authorities 
and the minister, and their expenses fall on the appointing local 
authorities. 

The Sea-Fishing Industry act, 1933, as amended by the Sea Fish 
Industry act, 1938, provides fqr regulation by order of the land- 
ing of foreign-caught sea fish, prohibition of landings from speci- 
fied fishing grounds, regulation of mesh of nets and prescription 
of minimum sizes for fish. 

The Sea Fisheries act, 1868, as amended by later acts, provides 
for the making of orders conferring a right of several (i.e., private) 
fishery in oysters, mussels or cockles, or for the improvement or 
regulation of such fisheries in public waters. The Sea Fish In- 
dustry act, 1951, set up a White Fish authority to re-organize, de- 
velop and regulate the white fish industry. 

The Fishery Board (Scotland) act, 1882, established a fishery 
board for Scotland, whose functions were transferred to and vested 
in the secretary of state for Scotland by the Re-organization of 
Offices (Scotland) act, 1939, and are administered by the Scot- 
tish home department. Legislation affecting sea fisheries in Scot- 
land only includes a series of sea and herring fishery acts dating 
from 1770. 

The Herring Fishery (Scotland) act, 1889, legalized the cran 
and quarter-cran as measures for herrings, prohibited Sunday and 
daylight fishing for herrings in certain areas and trawling within 
the three-mile limit or in defined areas; and authorized the fishery 
board by by-law to close the whole of the Moray firth to trawling. 
(As to the Moray firth, see WATERS, TERRITORIAL.) The 
Sea Fisheries (Scotland) Amendment act, 1885, empowered the 
board to make by-laws prohibiting or regulating methods of fish- 
ing within the exclusive fishery limits. The Sea Fisheries Regula- 
tion (Scotland) act, 1895, extended the board's power of making 
by-laws. The Trawling in Prohibited Areas Prevention act, 1909, 
prohibited the landing and selling in Great Britain of fish caught 
by trawling in prohibited areas adjoining Scotland. 

The Herring Industry act, 1935, amended in 1938, 1944 and 
1948 and administered jointly by the departments responsible for 
fisheries in England, Scotland and Northern Ireland and by the 
ministry of food, established the herring industry board with power 
to make a scheme (the Herring Industry scheme, 1935, amended 
in 1946) to reorganize, regulate and develop the herring industry. 

The Inshore Fishing Industry act, 1945, provided financial as- 
sistance which was increased in 1948 for the purchase or improve- 
ment of boats and gear. The White Fish and Herring Industries 
act, 1948, also empowered the fisheries ministers to license vessels 
fishing for white fish in the North sea. 

The Salmon and Freshwater Fisheries act, 1923, consolidated 
and amended former acts relating to the constitution of fishery 
boards for districts in England and Wales, with power to make by- 
laws varying the statutory close seasons, to grant licences to fish, 
and to fix licence duties. The River Boards act, 1948, placed 
river systems under the control of single authorities exercising, 
inter alia, the functions of the fishery boards. Salmon fisheries 
legislation applicable to Scotland must still be sought in a series 
of acts dating back to before 1850. 

The Diseases of Fish act, 1937, prohibited the importation of 
live fish of the salmon family and controlled (by licence) the im- 
portation of freshwater fish and fish eggs. 

The Merchant Shipping acts, 1894 to 1950, and regulations made 
thereunder, contained numerous provisions applicable to fishing 
boats and fishing crews, skippers and mates in relation to registry 
of boats, safety a t  sea, terms of engagement and discharge and 
certificates of competency. 

BIBLIOGRAPHY.-S. A. Moore and H. S. Moore, The History and 
Law of Fisheries (1903); T .  W .  Fulton, The Sovereignty o f  the Sea 
(Edinburgh, 1911); H .  J. W. Coulson and U. A. Forbes, The Law 
Relating to Waters, 4th ed., ed. by H. Stuart Moore (1924) ; G. C. 
Oke, Oke's Fishery Laws, 4th ed., ed. by Hubert Hull (London, 1924) ; 
R. Temperley and W. L. Mch'air, The Merchant Shipping Acts, 1894 
to r92?,4th ed. (London, 1932) ; Ministry of Agriculture and Fisheries 
and Ministry of Health, River Boards: A Guzde to their Powers and 
Functions, (H.M.S.O., London, 1950). (B. A. T.) 

UNITED STATES; INTERNATIONAL 

From adoption of the United States constitution and through 
subsequent supreme court decisions, the several states were pre- 
sumed to have governmental and possessory rights over the fish 
within their borders (McCready  v. Virginia, 94 U.S. 391; Geer v. 
Connecticut, 161 U.S. 519). For Great Lakes states this extended 
to the mid-lake Canadian boundary, and for coastal states, a 
3-mi.-wide strip of ocean called territorial waters. This strip is 
measured along the shore's sinuosities, except that a straight line 
is drawn across bays where not more than 10 mi. wide, and that 
"historic" bays (e.g., Chesapeake) are wholly included. Superior 
federal power was considered possible for migratory fish ( M a n -  
chester v. Massachusetts, 139 U.S. 240; see migratory birds, Mis- 
souri v. Holland, 252 U.S. 416). However, later decisions (e.g., 
United States v. California, 332 U.S. 19; Takahashi v. Commis- 
sion, 334 U.S. 410) implied dominant federal control, possibly 
ownership, of all marine life and ocean bottom, perhaps even in- 
cluding tidal areas, though state use is permissible pending exer- 
cise of federal power. As a matter of actual practice, the several 
states continued to exercise full management of fisheries within 
their territorial waters excepting fisheries under international 
management. Federal attempt to take over control pursuant to 
court decisions appeared unlikely because of the opposition it 
would arouse. 

Only vessels licensed by the United States may fish in U.S. terri- 
torial waters. By a 1950 amendment, no foreign-flag vessel might 
land in the United States fish caught on the high seas or received 
there from catching boats, except as provided by treaty (46 U.S. 
Code Sec. 251). The question arose but had not yet been deter- 
mined by congress a t  mid-century as to the admissibility into the 
U.S. of fish from trust territories the same as domestically caught 
. . 
hsh. 

Except for ocean fisheries, each state has full right of taxation 
and, except for Alaska, regulation, even to prohibiting fishing, ex- 
cept as restricted by reservation Indian treaties (Tu l ee  v. Wash-  
ington, 315 U.S. 681). Federal control is absolute in territories, 
but is exercised exclusively only in the District of Columbia. In  
Alaska, Metlakatlans were granted special statutory fishing privi- 
leges (Alaska Pacific Fisheries v. United States,  248 U.S. 78), but 
Indian "aboriginal rights" to exclusive fishing were judicially re- 
jected (Miller v. United States,  I 59 F 2d 997). 

With required congressional approval, Washington and Oregon 
negotiate for regulating Columbia river fisheries. Similarly, 
groups of Atlantic, Gulf and Pacific states each, under congres- 
sional authorization, have research and recommendatory marine 
fishery commissions with no regulatory power. 

Because of the general indifference of federal power-dam build- 
ers toward the damage done to other natural resources, particu- 
larly fisheries, legal questions were raised concerning the power of 
a federal agency to interfere with and even destroy state resources 
such as domestic fisheries (as distinguished from ocean fisheries). 
This became particularly important on the Pacific coast where 
fish which spawn in the lakes and rivers furnish a substantial 
food supply and the basis for a great industry. 

Considerable agitation existed at  mid-20th century, particularly 
on the Pacific coast, for clarification of international fishery laws. 
Ocean waters beyond three miles often are asserted free for any- 
one to fish, though England and Norway instituted litigation for a 
greater distance before the International Court of Justice. There 
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is good support for a nation claiming special interest in its coastal branchs, one free-swimming (Anaspida), another a bottom form 
fisheries beyond territorial waters, and a U.S. presidential procla- covered with a hard bony shield in front (Aspidocephali or 
mation of Sept. 28, 1945, did so. However, the United States Cephalaspida), are known from the Silurian and Devonian periods. 
protested certain Latin-American claims over broad areas ~vhich The most primitive known marsipobranchs are already quite spe- 
did not recognize existing U.S. fishing activities. When not vio- cialized creatures; their more primitive ancestors are not known. 
lating rights of others, a state or nation may control its fishermen From what kind of invertebrates the vertebrate phylum arose, as 
and vessels any distance seaward (Skiriotes V. Florida, 313 U.S. it presumably did, is obscure. Various structural peculiarities of 
69, concerning Florida sponge fisheries). the lampreys and hagfishes lead to the conclusion that they, and 

International fishery problems are wholly federal. The United they alone, are direct living descendants of these early forms. 
States entered into a large number of fishery treaties of the usual The Palaeozoic marsipobranchs m.ere of smallish size, seldom 
character dealing with specific fishery rights (A. P. Daggett. "The more than a felv in. long, but there are remains of armoured 
Regulation of Maritime Fisheries by Treaty," -4?n. J .  of Int. LOW, fishes, the Class Placodermi, in Devonian and lower Carboniferous 
vol. 28, no. 4, P. 6931, but the International Fisheries commission, strata, some of which grew to be 2 0  f t .  or more. These are prob- 
created first as a research body by a treaty negotiated in 1923, by ably specialized derivatives from the ancestors of the sharks, 
a new treaty of 1930 became the first international body actually which from varied, scattered fossil fragments in upper Silurian 
to give joint international (as distinguished from separate na- and lower ~~~~~i~~ rocks, are thought to have had an antiquity 
tiona1) management to an ocean fishery (Pacific ocean only less than that of the marsipobranchs. rather complete 
from ~ l a s k a  to ~ a l i f o r n i a ) .  I ts  regulatory powers apply within fossil record of a primitive shark, Cladoselache, which might 
as well as outside of each nation's territorial waters. Its success have been the ancestor of more recent forms, is known from the 
stimulated the similar creation by treaty (1937) of International upper ~ ~ ~ ~ ~ i ~ ~ .  xo remains that can definitely be referred to 
Pacific Salmon Fisheries commission for the regulation of the modern sharks are kno\Tn before the ~ ~ ~ ~ ~ ~ i ~ ,  but most types 
sockeye salmon fishery common to British Columbia and the state of these appear by close of that era. 
of Washington, also the more complicated North~i~est Atlantic is thought that the true fishes (oSteichthyes or Pisces) arose 
Fisheries treaty between Europem as well as American nations as an offshoot from the shark stem at a very early period, some 
historically fishing in that area, and still later tuna treaties with time during the Silurian. The earliest knov,n family of these, 

and Rita. This popular the palaeoniscids (ganoid family Palaeoniscidae), were present 
the conservation of ocean fisheries by the nations directly involved throughout the Devonian, attained their maximum development 
must be distinguished proposals T ~ ~ ~ ~ ~ - ~ ~ ~ ~  manage- during the Carboniferous and lasted until toward the end of the 
merit through such as the United HatiOns-~ro- Jurassic period. A few scattered representatives of families re- posais '' lhe U'S, in- lated to them are still living, but it TTas not until the middle of dustry. The Food and Agriculture organization gave some indi- 
cation of seeking increased authority, and the proposed Interna- Mesozoic time that the orders comprising the great majority of 

tional Trade organization charters also indicated a desire to invade living species began to appear. Their evolution was rapid, and 

this field. most modern families were represented in the Eocene, the begirl- 
Fishery disputes between the United States and Great Britain ning of Caenozoic times. The three late periods of Palaeozoic 

concerning U , ~ .  fishing in ~ ~ ~ f ~ ~ ~ d l ~ ~ d  and ?I'ova scotia waters, history, Silurian, Devonian and Carboniferous, are known as the 
and related liberties, occurred frequently after the British claimed age of fishes, but it not until the Carboniferous that true 

that the \lTar of 1812 abrogated privileges granted in 1783, despite fisfles became dominant, until the succeeding age of reptiles that 
a treaty of 1818. The famous Atlantic Fisheries arbitration of any comparable to species now living appeared, or the more 
1910, though largely adverse to the United States, effected a peace- recent age that the abundant 
ful settlement. Perhaps more bitter were contentions arising from arose. 
U,S, seizure of Canadian engaged in pelagic taking of Pri- In  the world today there are more living species of true fishes 
bilof Island fur seals (seals, though mammals, being treated with than of any other class of vertebrate animals; 30.000 would not 
fish). The U.S. claim of proprietorship of these seals \vhile at  be a high estimate of the number. They show a very great diver- 
sea rejected by arbitration in 1893. The herd was saved by a sity of structure, as well as of size and colour, and inhabit every 
1911 treaty between Japan, Russia, Great Britain and the United conceivable kind of water, from mountain torrents to the depths 
States prohibiting pelagic sealing and giving the herd management of the ocean. 
to the U.S., which in turn shares the proceeds. Japan denounced the G e n e r a l  Fea tures  of a Fish.-The fish is a bilaterally sym- 
treaty in I 9 4 1  The herd at  mid-20th century was handled under a metrical animal, adapted to an aquatic life. I t s  evolutionary 
temporary agreement between Canada and the United States. position is near the base of the great vertebrate subphylum, 

The United States aggressively supported international protec- characterized by an axial vertebral column or backbone, of a 
tion of whales, regulated under a multilateral treaty of 1946. series of separate elements known as vertebrae, which affords 

(E. W. AL.) protection for main longitudinal nerves and blood vessels, as 
FISHES, a name that was generally applied to all those well as support for other parts of the body. The body cavity of 

vertebrate animals that live in water, swimming by fins and a fish, which contains its vital organs, is situated in the lower. 
breathing by gills. Modern authorities are inclined to separate anterior part of the body. The posterior part, behind the body 
the lampreys and hagfishes: which have no gill arches and no cavity, consists mainly of bone and muscle, and usually has the 
jaws, as a distinct class. the Agnatha or Cyclostomata ( 9 .v . )  and primary function of propelling the animal through water. I t  is 
relatives, opposed to all other vertebrates, wherein jaws are technically called the tail, and is indeed homologous tvith the 
present and which are grouped together as Gnathostomata. The shrunken and relatively useless tails of various land vertebrates, 
Chondrichthyes or cartilaginous fishes, that is the selachians in ~vhich locomotion is a function of the limbs. 
(q.v.), or sharks and their allies! are also made a class distinct A perch or bass may be taken as the type of a standardized, 
from the true bony fishes, Osteichthyes or Pisces, differing from modern fish. Here the head and body, together, are spindle- 
them in having no ossified internal skeleton or segmented fin shaped, compressed from side to side, streamlined. The head 
rays, and never comparable scales or bony plates, never ribs, an is cuirassed with bony plates beneath the skin, the body covered 
air bladder, or lung. These differences are not only considerable, with numerous thin, elastic, overlapping scales. Backward and 
but of much evolutionary significance according to the present downward from the eye, the bones of the sides of the head form 
interpretation of the fossil record. a flat plate or gill cover, beneath which are several bony gill 

T h e  His tory  of Fishes.-The most primitive vertebrates are arches, the posterior edges of which bear the gills. New water is 
fish-like, and the oldest kno\\-n are the marsipobranchs, which continually taken in at  the mouth, passes backward over the 
appear to have had gills contained in a series of separate muscular gills, and escapes under the free hind edge of the gill cover. 
pouches to expand and contract during respiration, and to have The gills themselves, which look like a broad, flat, dense red 
been quite without jaws or gill arches. Several types of marsipo- fringe, consist largely of numerous finely divided blood vessels. 
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Blood is pumped to the gills by the heart, passes through these 
fine blood vessels, where it absorbs oxygen from the water, and 
then is redistributed to different parts of the body, where oxygen 
is used up in the production of various kinds of energy. In 
other words, a fish breathes oxygen just as all animals do, taking 
it from the water by means of its gills, just as higher vertebrate 
animals do from the air by means of their lungs. 

I n  the mid-line of the back of perch or bass there are one or 
two fins, more or less separate, connected or confluent (the dorsal 
fin). These consist of membrane stretched between supporting 
rays. The rays of the anterior fin or part of a single fin are stiff, 
sharp spines, of the posterior, flexible, jointed and more or less 
divided or branched. In  the same median plane, a t  the hind tip 
of the body there is one cauda! or tail fin, with flexible rays, 
which is the chief organ that propels the fish through water. In  
the mid-line below, under and similar to the posterior dorsal fin, 
is the anal fin, with a smaller number of spines (only one to 
three) a t  its front end. In addition to these dorsal, caudal and 
anal fins, lying in the vertical plane which would divide the fish's 
body into symmetrical halves, there are two sets of paired fins. 
These are the pectoral or breast fins, of flexible (soft) rays only, 
one on each side of the body behind the head, and the ventral 
or pelvic fins, close together, one on either side of the mid-line 
of the body below the pectorals (farther back in more primitive 
fishes). In perch or bass the ventrals consist of an initial spine 
and five flexible, jointed, branched rays. In  the light of modern 
investigation, there can be little doubt that the paired fins of 
fishes are homologous with the limbs of higher animals, that the 
latter complex structures were derived from the former rela- 
tively simple ones. They are, as it  were, a marker pointing to 
the trend of evolution. 

The  primary purpose of the spines of a perch or bass's an- 
terior dorsal fin is defense, the posterior dorsal and the anal fins 
steady its course like the feathering of an arrow, the paired fins 
are used to balance and steer, and the caudal fin to steer and 
propel the body forward. When analyzed, a fish's motion through 
water is found to have something of a weaving character, the 
body thrown into curves which press backward, sending it for- 
ward. Elongate, eel-like fishes wriggle through water, propelled 
by motion of the length of the body. A fish of standard shape, 
with flexibility mostly toward the tail, is more dependent on 
its caudal fin for propulsion. 

T o  live a fish must eat, and though there are many types of 
fishes with a different, more specialized feeding habit, in general 
they are carnivorous and their jaws are set with numerous teeth 
to hold their prey, ranging from small crustacea (shrimp-like 
animals) to other fishes only smaller than themselves. Food, as 
well as water to aerate the gills, is taken into the one cavity of 
the mouth, which opens freely back to the outside under the 
gill cover behind these; and there is a row of short, stiff rods, 
known as gill rakers, on the inner, concave face of one or more of 
the gill arches, opposite the convex face which bears the gills. 
This helps retain the food until it is brought against the opening 
to the gullet and swallowed. The front of the gullet is otherwise 
kept closed by muscular control, to avoid taking in more than a 
small amount of water. 

Digest ive System.-A fish's food passes from the gullet, 
which is a simple tube, into the stomach, the front end of which 
is usually marked by a slight constriction, and which has a greater 
diameter than the gullet. or than the intestine behind it. I t  may 
be U-shaped, or it may be a blind sac with openings to the gullet 
and intestine close together. I n  any event, it is here that the 
processes of digestion commence. The character of the walls of 
the stomach differs from that of those of the gullet, and they con- 
tain gastric glands. The character of the stomach in different 
fishes varies greatly, correlated with their type of food. In some 
this organ is relatively straight and simple, in the gray mullet 
(Mueil)  and gizzard shad (Dorosoma) it resembles the gizzard 
of a fowl. Many fishes have a varying number of blind, tubelike 
sacs of uncertain function, the pyloric caeca, attached near the 
exit from stomach to intestine. 

The  beginning of the intestine is generally marked by the 

presence of a ringlike thickening of the walls of the canal, and 
by entrance of the ducts leading from the liver, a large organ 
which varies in size and colour in different fishes and usually has 
a gall bladder, and from the pancreas, a smaller gland more or 
less partially embedded in the liver. Food enters the intestine 
in a liquid condition, and -the function of that organ is its assimi- 
lation, that is, to pass it on to be absorbed by the blood. The 
length of the intestine, as is the character of the stomach, is 
correlated with the nature of the fish's food. I n  species which 
feed almost exclusively on other fishes, the intestine is thrown 
into a few loops, or may run almost straight from stomach to 
vent, which is normally situated near the lower hind corner of 
the body cavity. In  species the food of xhich consists largely of 
vegetable matter, the products of the digestion of which are 
presumably not so easily digested and assimilated, the intestine is 
very long and variously coiled, to fit a great amount of absorp- 
tive surface into limited space. The stone roller (Campostoma), 
a n'orth American carp, is unique in having it wound round and 
round the air bladder. At its termination the intestine runs 
straight to the vent, and has often a somewhat increased diameter. 
This part is the large intestine or rectum, its principal function 
in true fishes being to carry off waste products. In  sharks and 
rays, on the other hand, much of the food absorption takes 
place in the large intestine, which in these has a complicated 
internal structure known as the spiral valve, so that the nutri- 
tive products travel round and round as down a winding stairway. 
The spiral valve of sharks has the same function of increasing 
absorptive surface as the variously lengthened small intestine of 
other fishes. 

Circulatory System.-To understand the economy of a fish 
one may think of it advantageously as a living submarine. Food 
is the fuel which, burning throughout the living tissue, provides 
the power for life, growth and motion. The blood stream not 
only carries this food, but also oxygen to keep the "fires" burn- 
ing, to every organ of the body. The pump which controls the 
flow of blood is, of course, the heart. A fish's heart is situated 
anteriorly, immediately behind and below the gills, in the peri-' 
cardial cavity, which is separate from the main body cavity 
behind it. The heart of a fish has three or fou' chambers. 
Venous blood, collected from over the body flows into ( I )  a 
sinus venosus, then passes to ( 2 )  the auricle, and then into (3) 
the thick-walled, muscular ventricle, the rhythmical contraction 
of which drives it  on; finally it enters a bulb at  the base of the 
main artery carrying it to the gills. These may be compared with 
the intake of air a t  the bottom of a furnace, the faster or slower 
circulation of the blood, to the furnace draft. The bulb pulsates 
like the ventricle in sharks and some other of the lower forms. 
but is nonmuscular in the more specialized great majority of 
fishes. Having been aerated in the gi!ls, the blood stream flows 
into a main lengthwise artery above the body cavity and below 
the vertebral column, whence finer and finer branches distribute 
it to all parts of the body. 

The fundamental pattern of fish organization and anatomy is so 
much like that of higher warm-blooded animals, more complex, 
correhted with the greater complexity of their life on land, as to 
be excellent evidence that the latter evolved from fishes, even 
without the various more or less connecting links afforded by 
creatures which still exist or are known from fossils. As a spe- 
cialized structure which has only undergone minor changes from 
fish to man, there is the vertebrate eye. The eye of a man is so 
much like that of a fish as to make it highly improbable that the 
two evolved independently. Per contrast, looking for a structure 
in fishes without homology or parallel elsewhere, one might 
choose the air bladder, in most fishes a sac filled with a mixture 
of gases, m-hich lies along the upper part of the body cavity. 
I t  has various functions, the primary one in the generality of 
fishes being that of a hydrostatic organ, to accommodate the ani- 
mal to varying pressure a t  different depths of water. A study of 
the embryological development of this organ shows that it  arises 
from the gullet, much as the lungs of higher vertebrates do. 
Furthermore, many fishes can supplement oxygen obtained from 
water by gills, with air taken into the gullet. For example, gold- 
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fish are doing this when they gulp air a t  the surface of their bowl, 
when the oxygen in the water is exhausted. In a few fishes the 
inner walls of the air bladder are richly supplied with blood ves- 
sels, and it normally acts as a. secondary organ of respiration. 
Whereas lungs might be said not to have evolved from an air 
bladder, yet both lungs and air bladder presumably actually arose 
from a pouch of the gullet which originally had a respiratory 
function. 

Compared to the sea, fresh waters are more often low in oxygen 
content, and the probabilities are that such a structure arose in 
fishes inhabiting such fresh waters, for which it was advantageous 
to obtain supplementary oxygen. Sharks have no air bladder, but 
one is generally present in the diverse groups of marine as well 
as fresh-water bony fishes, thus an hypothesis that modern bony 
fishes evolved from fresh-water forms of the past. In  one direc- 
tion these would have given rise to the majority of fish species of 
today, both fresh-water and marine, in the other to lung-breathing 
amphibia, and through them to the higher vertebrates, reptiles, 
birds and mammals. 

Archaic Fishes.-The fossil record shows us that true fishes 
(Pisces) mere present on the earth from the beginning of the 
Devonian period, estimated as a matter of 355.000,ooo years, that 
sharks and other presumably ancestral fish-like creatures were 
living even further back in geologic time. I t  was in the Carbonif- 
erous period in the latter part of the Palaeozoic era that the first 
family of bony fishes, of which there is a living representative 
appears. This family (Coelacanthidae, in the superorder Cross- 
opterygii) is known from fossils all through the ensuing Meso- 
zoic era, for a span of an estimated 200,000.000 years, but was 
supposed to have become extinct a t  least jo,ooo,ooo years ago, 
until a trawler off the South African coast caught one in 40 
fathoms of water in 1938. I t  was a large-mouthed, ugly-looking 
fish, some five it. long, weighing more than IOO lb., and was 
named Latimeria chalumnae. Latimeria has hard scales, most of 
its fins have elevated, fleshy bases and it has a peculiar tail fin, 
with a projection in the centre. Such a tail was characteristic of 
its probably numerous relatives which lived in the Jurassic period, 
differing from one another more widely than Latimeria does from 
those it resembles closely. This unique specimen was mounted 
and is preserved in a South African museum, a witness to what 
strange creatures may live unsuspected in ocean depths. 

This discovery of an archaic, living fish, previously known only 
from fossils, is not without precedent. The Australian lungfish 
(Epiceratodus forsteri), a fresh-water species, found in Queens- 
land in 1871, is very like members of its family which occurred in 
the Triassic and Jurassic periods of the Mesozoic era, which is 
estimated as existing more than 125.000,ooo years ago. The fossil 
record shows lungfishes as a group to be among the most ancient 
true fishes, extending back into the Devonian period. There are 
also two others which survive today, the South American (Lepi- 
dosiren) and African (Protopterus) lungfishes, related to one an- 
other but only remotely so to  those known from the past. 

Epiceratodzrs is a large, sluggish fish, said to reach a length of 
more than five ft. I t  has a rather elongate body, pointed in front 
and behind, compressed from side to side, covered with large, 
overlapping scales. I ts  paired fins are placed low, the pectorals 
near the head, ventrals near the tail. They have the form of pad- 
Nes, with fleshy bases. Otherwise there is only a pointed caudal 
or tail fin. I ts  air bladder, which opens into the gullet by a duct, 
extends back the whole length of the body cavity. This fish has 
a small mouth and feeds on crustaceans, worms and the like in 
the abundant water plants of the more or less stagnant pools 
which it frequents. From time to time it comes to the surface and 
renews the air in its air bladder or "lung," which thus supplements 
the gills as an organ of respiration. When, in the hot season, the 
oxygen content of the water of the shrunken pools is lowered by 
decomposing plants or animal matter, it gets along very nicely on 
atmospheric air. 

South American and African lungfishes superficially resemble 
the Australian, except that they have fine. inconspicuous scales, 
their paired fins are very narrow, filamentous, and the South 
American is more elongate and eel-like. The African lungfish 

(Protopterus) was much studied and is very thoroughly known. 
I t  is a voracious, predatory fish, feeding indiscriminately on any 
aquatic animals small enough to be mastered. A favourite habitat 
for it is floodwater swamps and marshes. I t  is said to  rise to  the  
surface for air as the Australian lungfish does, and when the 
swamps dry up seasonally it burrows into the mud, curls up with 
its nose toward the surface and lies dormant breathing air into its 
lungs by a small aperture through the caked mud, and subsisting 
on its accumulated fat and other tissues until the water comes 
again. Fish thus encapsuled in the hardened mud are frequently 
dug up and shipped dry to distant parts of the world without 
injury. 

The air bladder of Protopterus consists of an anterior unpaired 
part and two long, tapering lobes which extend backward for the 
length of the body cavity, having a more complicated structure 
and being more lung-like than that of Epiceratodus. This fish 
further parallels the Amphibia by passing through a larval tadpole 
stage, wherein it  breathes with plume-like external gills as do 
various larval salamanders. The Amphibia are presumably no 
more descended directly from lungfishes than the lung of land 
vertebrates is a modified air bladder, but the parallelism gives an 
insight into the origin of both. 

The three lungfishes still living, widely separate in different 
parts of the world, are relics of a distant past when their tribe 
was more numerous and more generally distributed, and are  
spoken of as relict forms. 

I n  tropical African fresh waters there are fishes of an ancient 
type belonging to a family (Polypteridae) so far unknown in the 
fossil record. These were supposed to be related to the Coelacan- 
thidae, and with them to be members of the large group or super- 
order Crossopterygii which flourished long ago, a view which is 
not held a t  present. They are elongated fishes which have the 
head covered with hard plates, the body with rhombic, thickly 
enamelled scales, broad rounded pectoral fins behind the head, and 
ventral fins placed far back, a series of finlets, each with an initial 
spine, along the back, and a rounded caudal or tail fin. Polyp- 
terus bichir is said to reach four it., and to be mainly predaceous, 
feeding on smaller fishes. The air bladder of Polypterus is used 
in respiration, supplementing the gills, rather than as a hydro- 
static organ, and its young have plume-like external gills. A sec- 
ond genus, Calan~ichthys, resembles Polypterz~s but is more 
elongate, eel-like. They form the suborder Polypterini in the 
order Chondrostei. 

Other living representatives of ancient types of fishes are the 
sturgeons (Acipenseridae) and related paddlefishes (Polyodonti- 
dae), belonging to the suborder Acipenseroidea of the order 
Chondrostei; gar pikes (Lepisosteidae); and the bowfin (Amii- 
dae), both in the order Holostei; all found in fresh water. Some of 
the sturgeons, however, descend to and get their growth in the sea. 

Sturgeons are among the largest fresh-water fishes. Species 
which enter American Atlantic and Pacific rivers from the sea 
were recorded to lengths of 18 and more than 12 ft. respectively, 
and a Russian species is said to reach 30 ft. I t  is not unusual for 
exclusively fresh-water forms to run more than six ft .  They have 
long snouts, with tactile barbels before the mouth, which is on 
the lower side of the head, longitudinal series of bony plates with 
nodules between them on the body, instead of scales, fins without 
spines, the pectoral fins behind the head, ventrals far back, a 
small dorsal, and anal fin below it near the tail, and the vertebral 
column bent upward into an upper lobe of the caudal fin, which 
is longer than the lower. 

Thus, in several respects, notably in the shape of tail and caudal 
fin, they resemble modern sharks. I n  this connection it will be of 
interest to consider the evolutionary history of fishes' fins. We 
may suppose an original, simple fin fold extending along the mid- 
line of the back, around the end of, and forward along the lower 
mid-line of the tail to opposite the hind end of the body cavity, 
there dividing in two to follow along the two sides of the lower 
surface to back of the head. The paired fins would be an anterior 
and posterior relic of the double fold. The vertical fins, dorsals on 
the back, anal usually present on the lower mid-line of the tail, 
and caudal fin, would have been derived from the simple median 
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fold. The  original caudal fin, thus formed, was presumably weak 
for driving purposes, and its efficacy improved by bending its 
axis upward so that its lower base is directed more or less back- 
ward, and increasing the size of same. In a very primitive, elon- 
gate, living shark (Chlamydoselachus), which must mostly swim 
in an eel-like manner, the axis of the tail runs straight back, but 
may be bent upward somewhat in swimming. as the caudal fin on 
its mid-line below is definitely nider than on its mid-line above. 
Other sharks show variously intermediate conditions to that which 
pertains in the numerous species of the modern shark families 
Carcharinidae, etc., where the axis bends into an upper lobe (con- 
siderably longer than the lower, which is situated a t  the proximal 
end of the bent part) as it does in the sturgeons, In  the mackerel 
sharks (Isuridae), particularly strong, swift swimmers, this lower 
lobe has become almost equal to the upper axial one, to form a 
firm, crescentic, driving caudal fin. In the great majority of 
modern bony fishes, the caudal fin is superficially symmetrical, 
but anatomically shows an ancestral upward flexure of its axis. 

The family Acipenseridae is not of great antiquity or known to 
have occurred before the Tertiary period, where more modern 
fishes were also present, but extinct sturgeon-like fishes ancestral 
to them go back to middle Mesozoic, apparently a connecting 
link with the earlier palaeoniscids. Sturgeons are the most gen- 
erally distributed archaic types of fishes still living. They are ex- 
cellent food fishes, and their roe, made into caviar, is an item of 
much commercial importance. 

The North American paddlefish (Polyodon spathula), belong- 
ing to a related family, is one of the strangest large fishes living. 
I t  has the general contours of a sturgeon, with a similar unsym- 
metrical (heterocercal) tail and caudal fin, but its skin is smooth 
and naked, lacking scales, plates or nodules. I t  has a large mouth. 
and a very small eye at  the base of a very long, flat, paddle-shaped 
snout. about half as long as the whole rest of the head and body. 
The paddlefish inhabits sluggish waters of the lower Mississippi 
valley, grows to be more than four, but rarely more than six it., 
weighing between IOO and 2 0 0  lb., and was reduced in numbers 
by commercial fishing, for its roe, from which caviar is made, as 
from that of sturgeons. I t  was thought to use its snout or paddle 
to stir up mud and feed on creatures therein contained, but per- 
haps this is only suggested by the shape of that peculiar organ. 
I t  feeds largely by sifting out clouds of minute animals (plank- 
ton) floating free in the water, which are taken into its large 
mouth and strained through its exceptionally long, fine gill rakers. 
The paddle, which is richly supplied with sense organs, doubtless 
helps locate these. But this is not its only method of feeding, for 
it will sometimes take a baited hook. 

Besides American paddlefish, one similar species (Psephurus 
gladius) is found in the rivers of China, where it  grows to a 
larger size, sometimes 2 0  ft. or more. These two are generally 
considered relict species from an age when their family had a 
more general distribution, though fossil evidence of it  is scant 
and goes no further back than the Eocene. 

There is no known fossil record of the family of the gar pikes 
(Lepisosteus), which still abound in Korth American fresh waters, 
back of the Eocene when they were more generally distributed, 
but they persisted little changed from that period some 45,000,- 
ooo years ago. A gar pike is an elongate, cylindrical, predaceous 
fish. I ts  jaws are elongate to a greater or less degree and set with 
formidable teeth. Its paired ventral fins are placed about in the 
centre of its lower surface, rounded dorsal and anal fin below it 
are far back near the tail. I ts  caudal fin, also rounded, is still 
slightly unsymmetrical externally. in evidence of a heterocercal 
past. Perhaps the most interesting feature of this fish is its scales, 
which are thick, hard, rhombic, nonoverlapping and articulate 
with one another by peg-and-socket joints. Scales more or less of 
this type evidently evolved before the thin, elastic, overlapping 
scales, which are the rule in modern fishes, and which allow more 
freedom of motion. They become more and more frequent as one 
foIlows back the series of fossil fishes into the geologic past. 
Polypterus, also, has such scales, but the gar pikes are the best 
example of them in living species. On large individuals of the 
alligator gar (Lepisostezu spatula) of the lower Mississippi valley, 

which reaches a length of nine ft. or more. it is said that these 
heavy, enamelled, plate-like scales may even turn an axe. Gar 
pikes are sluggish fishes, lying motionless at  the surface in quiet 
waters, but are highly predaceous, rushing upon such prey as 
comes within range with lightning speed. They are very destruc- 
tive to smaller species and have little food value. 

The bowfin (Amia calva), an abundant fish in the Great Lakes 
region, Mississippi valley, and southeastern G.S., is the sole living 
representative of a family (characterized, among other things, by 
a single, large bony plate at  the throat) known from fossils far 
back to the Jurassic period of ~ ~ e s o z o i c  time. I t  is, nevertheless, 
a very ordinary appearing fish, a foot or so in length. with normal. 
rather small scales, a large mouth. long dorsal fin of flexible rays. 
rounded pectoral and caudal fins. In  fact, several unrelated, gen- 
eralized modern fishes resemble it in superficial appearance, and. 
at first glance one would not suspect the bowfin of belonging to 
the archaic category, did one not notice that its caudal fin is 
slightly more heterocercal than that of the modern fish. The bow- 
fin is a strong, tough, voracious fish, feeding on any animals that 
come its way, mostly smaller fishes. I t  is exceedingly tenacious of 
life, can breathe air with its air bladder to supplement its gills, and 
thus live in foul water, or for a long time out of water. 

Herr ing,  Trout ,  a n d  More o r  Less Re la ted  Fishes.-The 
oldest and most primitive group of modern true bony fishes is 
presumably the Isospondyli, that to which the herring, salmon and 
trout belong. What seem to be true herrings occur as far back as 
the close of the Mesozoic era (Cretaceous), and there were spe- 
cies of the herring-like bonefish (illbula), not unlike that of to- 
day, in the Eocene. There is also more or less conclusive evidence 
that the Isospondyli are ancestral to various other groups of more 
specialized fishes of today. 

A typical herring is a compressed, streamlined, silvery fish, a 
few in. to a ft. long, with large, thin. overlapping scales, modified 
to form a sharp, serrate keel, along its mid-line below, and with 
no evident lateral line. I t  has a single, rather short, soft-rayed 
dorsal fin near the middle of the back, paired ventral fins small, 
near the middle of the lower outline, and a well-forked caudal fin 
I t  has a large mouth but uses small food, its teeth are small or 
lacking, gill rakers long and numerous, and it swims in schools. 

There are several allied, but more primitive, herring-like fishes. 
Such is the heavy-scaled tarpon (Tarpon atlanticus), which grows 
to a large size, feeds on smaller fishes and is much sought by big 
game anglers. The elongate, predaceous big-eyed herring (Elops 
saurus), related to the tarpon, is another. I t  has fine scales, a 
conspicuous lateral line, and is cosmopolitan, though varying 
slightly, probably only racially, in different warm seas. Two other 
fine-scaled species, the cylindrical bonefish or banana fish (Albula 
vulpes), with a small mouth and somewhat pig-like snout, which 
inhabits all tropical seas. and the milkfish (Chanos chanos), a 
valued food fish, inhabiting warm waters of the Indo-Pacific 
ocean, belong to this category. Then there are the mooneyes or 
toothed herrings (Hiodon) of North American fresh waters, which 
have strong, sharp teeth. 

There are variations from type within the herring family proper 
(Clupeidae). Here different species are more or less elongate or 
deep-bodied, compressed or cylindrical, with larger or smaller 
scales, the keel along their lower mid-line stronger or weaker, 
lacking in the cylindrical round herrings (Etrumeus). Species of 
this family are most numerous in warm seas. All are good food 
fishes, but those of temperate and cool latitudes (which, in gen- 
eral, grow the largest) are of much the greatest commercial im- 
portance. The northern sea herrings (Clupea harengus in the At- 
lantic, and Clupea pallasii in the Pacific), because of their great 
abundance, are the basis for perhaps the most commercially im- 
portant of all fisheries. Several species of the temperate North 
Atlantic are anadromous, that is, run up rivers into fresh water to 
deposit their spawn. Of these the North American shad (Alosa 
sapidissima) reaches an unusually large size for this family, weigh- 
ing between two and six lb.. and is particularly prized for the 
table. Incidentally, the shad lends itself to fish-cultural methods. 
its eggs have long been hatched artificially and the fry liberated. 
and it was successfully introduced into rivers of the Pacific coast 
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where it was not native. Here, however, it meets with less favour which, except as represented by the sea-run Atlantic salmon or its 
than in the east. There are comparable species (Hilsa) which en- landlocked races, or as planted artificially. is absent from eastern 
ter the rivers of China. The Menhaden (Brevoortia tyrannus), a North America, but occurs native from the eastern slope of the 
marine herring of warm and temperate waters of the western Rocky mountains westward. The European black-spotted trout 
North Atlantic which reaches a length of more than a ft., carries and the Atlantic salmon belong to the genus Salmo. The trout of 
the herring tendency to be plankton feeders to an extreme, sub- tvestern America are referred to that genus also, but the Pacific 
sisting largely on diatoms, minute drifting plants which are the salmon, mhich have a slightly longer anal fin and a different life 
basic food supply of the ocean. I t  gets very fat and plentiful on history-they spawn once and then die-are usually separated as 
this lowly but abundant pasturage, swims in dense schoois nhich a distinct genus Oncorkynchus. I t  is not certain, however, that 
are much preyed upon by predaceous fishes and is taken commer- western trout are not actually more closely related to  the Pacific 
cially for its oil and for fertilizer. salmon (Oncorlzynchus) than they are to those of Europe and to 

The anchovies are a family of smaller, more fragile fishes, par- the Atlantic salmon (Snlmo). 
ticularly abundant along continental shores, and are closely re- The charrs (Salvelinus) are a circumpolar group abounding in 
lated to the herrings. They are easily recognized from their the far north, occurring south~vard in cold, hill streams, or isolated 
rounded or conical snout projecting beyond a very large mouth, in lakes, where they were apparently left by the retreat of the 
and commonly have a silvery band along the side. Although a glacial period. They, as well as the black-spotted trouts. are repre- 
warm-water family, the most important species occur in temperate sented by many local varieties, which merge into one another, and 
seas, as Engraulis encrasicholus of the Mediterranean and En- few distinct species, of which the eastern brook trout of Xorth 
graulis ringens of Peru. This last is excessively abundant in the America is one, although silvery, sea-run individuals of this species 
cold, upwelling "Humboldt current" waters along that coast, and are difficult to differentiate from those of the others. The black- 
a principal food of the sea birds (which are the basis of the Peru- spotted trout of Europe run freely into salt water; the sea-run 
vian guano industry) as %-ell as of other aquatic animals. A genus fish is somewhat different from those in the streams, was formerly 
(Coilia) of estuarine fishes belonging to the anchovy family, considered a distinct species, but is now thought to  be identical 
wherein the posterior portion of the body is lengthened and taper- and the differences entirely the result of environment. In  the 
ing, the anal fin very long, confluent with the small, pointed cau- mountainous region of western North America there are many 
dal fin, is abundant in fresh and coastal salt waters of the orient. varieties of black-spotted trout which tend to merge into one an- 
This little fish is caught in vast numbers with special nets in other except where isolated by physiographic barriers. Those in- 
Tungting lake, China, and dried in the sun. habiting fast water a t  high altitudes have finer scales and brighter 

The gizzard shads (Dorosoma), found in muddy, fresh, brackish colours, and there is a Rocky mountain series of forms differing 
and salt water, are of another family close to the herrings, their from that of the Sierras and coast ranges. There is also a strain of 
most obvious superficial difference from these consisting in a small coast range trout that runs to sea, reaches a large size and is 
mouth more or less below the snout. They have generally been known as steelhead salmon, though no more related than other 
considered mud-eaters, and whereas it  was recently claimed that trout to the true Pacific salmon (Oncorhynchus), of which there 
they are plankton strainers instead, their differences from herrings are five u-ell-marked species. 
would certainly correlate with a mud-eating habit. Their young, The lake trout (Cristivomer) of northern North America, is 
which are more herring-like than the adult, doubtless, and the somemhat different from either charrs or black-spotted trout, but 
smaller species of which the same is true, very probably feed more related to the former. Its vomer is boat-shaped with teeth 
mainly on plankton. in front, and also a ridge or crest of teeth extending back in the 

Contrasted with herrings, trout and salmon are ~redaceous in centre; and its dark upper parts are usually profusely spotted with 
habits, and, as a rule, have strong teeth to seize and hold their pale. I t  has a large mouth. strong teeth, reaches a large size, is 
prey. There is little difference between a trout and a salmon. generally common northward and in temperate latitudes, a t  least, 
They are a northern, cold-water family, extending into the Arctic inhabits the cool depths of deep lakes. 
regions. Those species which are regularly anadromous, getting The grayling (Thymallz~s) is a fish of this family found in Arc- 
their growth in the sea and returning to fresh water to spawn, and tic and northern fresh waters, more or less southward in the 
which reach the largest size, are generally known as salmon. I n  mountains. I t  differs from trout and salmon in a smaller mouth 
temperate latitudes the great majority of trout spend their entire and weaker teeth, less fine scales, and an expanded dorsal fin, 
life in fresh water; but, wherever found in the lower courses of which is high, broad, and brightly coloured. 
the streams, they enter salt water to some extent, and in the far The whitefishes (Coregonidae) form a subfamily of, or a family 
north thzy run in and out of fresh and salt urater rather indis- related to, that of salmon and trout. They differ from them in 
criminately. having smaller mouths, weaker dentition, slightly larger scales and 

A trout is a somewhat elongate, symmetrical fish ~vi th large being plain coloured, usually whitish on the sides. darker along 
mouth and strong teeth. I ts  body is covered with small, smooth the back. They are f m n d  exclusively in fresh water, except in the 
scales, often so fine as to  escape notice. Its fins are entirely of far north where they sometimes enter the Arctic ocean or its 
soft rays, without spines, the ventrals placed near the centre of tributary bays, and are primarily lake fishes. All are good, SX-I-I~ 

the lower mid-line, a short dorsal fin near the middle of the back, rank high as food fishes. particularly the lake whitefishes (Core- 
the caudal or tail fin broad, and squarish to mcre or less forked. yonus), ni th  deep, compressed bodies, weighing UP to 2 0  fb. or 
In  the mid-line of the back, in the tail region \\re11 behind the dor- more. The round whitefishes (Prosof'ium) are r1101-e of a river 
sal fin, there is a small flap without rays, known as the adipose fish. The smaller, schooling, lake herrings ( ~ e u c i c h t h ~ s )  are very 
fin. of uncertain-if indeed it has any-function. such an a ~ i -  herring-like in superficial structure and in habits, but have the 
pose fin is a peculiar, superficial characteristic of certain primitive adipose fin characteristic of trout and whitefish families. A large, 
groups of fishes, as of the trout and salmon family in this case. predaceous, salmon or pike-like whitefish, known as  the inconnu 

Trout and salmon fall naturally into two main divisions, the or coney (Stenodus mackenzii), which reaches 15 lb. (occasionally 

black-spotted trout, and the charrs. These differ in the shape of ,  30 1b.I occurs in the larger rivers far 

and arrangement of the teeth on the central bone in the roof of America from the Mackenzie to the Yukon, with a similar fish in 
the mouth (vomer), TThich is straight with teeth for its entire Siberia. I t  has weak, bristle-like teeth in bands, evidence that it 
length (deciduous in the ~ t l ~ ~ ~ i ~  salmon) in the black-spotted is a specialized whitefish, not a transition form between the white 
trouts, boat-shaped with teeth only on the front, raised end in the fishes and the strong-toothed trout. 
charrs. The superficial character of colour will differentiate these The smelts are a family of small, active, carni~orous marine 
groups more readily. The black-spotted trout have, sometimes fishes allied to the trouts, which they resemble in general con- 
scant, sometimes profuse, small black spots on the body and fins, tours and fin arrangement. They are commonly between six in. 
the charrs may have red, blue or pale, but no black spots. ~ 0 t h  and a f t .  in length, and are dark along the back, with silvery sides. 
Atlantic and Pacific salmon belong to the black-spotted group, They are an important item in the diet of larger species and are 
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delicious food fishes. Smelts are abundant coastwise in northern 
and temperate seas. Some species. e.g. the common smelt of east- 
ern North America (Osmerz~s wz0rda.z: I ,  run into fresh water, and 
even become landlocked in inland lakes. Others are confined to 
considerable depths in the ocean. X fine-scaled Arctic smelt, 
known as the capelin, swarms along the beaches where i t  deposits 
its eggs a t  spawning time. 

I n  the orient there are small, elongate, fragile, translucent: 
trout-like fishes known as glassfishes (Salangidae), occurring in 
both fresh and salt water and represented by numerous species. 
Their body is scaleless or with fine deciduous scales, a small adi- 
pose fin is present, the dorsal fin placed well behind the ventrals 
which are near the middle of the body, anal fin rather long, still 
farther back and caudal fin forked. They have rather large 
mouths and very variable dentition. Many have elongate heads 
and  large canine teeth, predaceous fishes in miniature, for they are 
slender and usually less than six in. They are considered a deli- 
cacy by the Chinese. 

T h e  common lizard fishes of the cosmopolitan genus Synodz~s 
and closely related genera, which are strictly marine and occur 
along the shores of all tropical seas, are quite trout-like super- 
ficially, though structural differences place them in a different, 
doubtless related order. They have an adiose fin like a trout, ven- 
tral fins more anterior in position though well behind the pec- 
torals, somewhat coarser scales and a very large mouth with 
strong teeth, which opens to xell  back of the eye. They are elon- 
gate fishes which reach a length of a ft. or so and live in water of 
no great depth along sandy shores. They frequently lie on the 
bottom, where their gray or reddish mottled colours render them 
inconspicuous, but are swift, predaceous and very destructive to 
smaller fishes. A member of the lizard fish family, Harpodan 
nelterezls, is found along the shore and in the mouths of the rivers 
of India. where i t  is a prized food fish. known as "Bombay duck" 
when salted and used as a relish. I t  has an enormous mouth, a 
small eye near the tip of the snout, large ventral fins and reaches 
a length of some 16 in. 

Various peculiar fishes of the ocean depths, where daylight fades 
until it penetrates no farther, approaching perpetual abyssal dark- 
ness, lighted only by gleams of phosphorescence, have more or less 
certain relationship to, and have likely been derived from lizard 
fishes, or, if not, from the Isospondyli, to which lizard fishes are 
related. They are sometimes included in a heterogeneous order 
called the Iniomi. There are the fragile, little lantern fishes 
(Jlyctophidae),  very abundant in individuals and species in the 
open sea. They have large eyes, large mouths, and a fin arrange- 
ment,  including an adipose fin, much like that of a lizard fish, or 
of a trout for that matter,  a series of small, luminous spots, sug- 
gesting portholes, along their lower sides, and give off flashes of 
phosphorescent light. hlany, which usually have large, silvery 
scales, easily detached, 1il.e deep down in the daytime and come 
to the surface a t  night; others are confined to the depths. 

Lantern fishes are weak creatures with feeble teeth, but black, 
scaleless fishes of the depths belonging to the genus Astronestltes, 
which resemble them somewhat, are predaceous and have long 
fangs. They have an adipose f in ,many fine luminous spots on the 
sides and below and a long, fleshy barbel a t  the throaf. This genus 
is sufficiently common to deserve mention as one of those closely 
related to lizard and lantern fishes. I t  has iew species, no close 
relatives and is placed in a family by itself. The lancet fish (9.v.) 
is placed in the Iniomi, as also are a number of divergent kinds 
of deep-sea fishes of uncertain relationships, classified in as many 
distinct families. For instance, there is Cltazrliodzls, an elongate 
fish with fang-like teeth exaggerated; Malacostercs, a peculiar 
form with an enormous mouth; Ipnops which is eyeless, but has 
the whole top of its flat head occupied by a pair of peculiar or- 
gans which possibly function as eyes, though more generally sup- 
posed to  be luminous organs. Most of these fishes that live in the 
dark ocgan depths are blackish in colour and many have variously 
placed organs to give off phosphorescent light. The  hatchet fishes 
(Argyropelecrls), one of the commonest types. which may come 
nearer the surface, are small, deep-bodied, flat from side to side, 
bright silvery in colour and are  thought to swim in schools. 

TKO important families of fresh-water fishes, related to and 
sometimes included in the Isospondyli, though quite unlike herring 
or trout, are the Osteoglossidae and hformyridae. The  former has 
only five species, scattered around the world, two in South Amer- 
ica, one in Africa, two in northern Australia and the East Indies. 
The latter has many divergent species and is confined to Africa. 
I n  the Osteoglossidae the ventral fins are placed well back, dorsal 
and anal fins, with soft rays only, variously long or of moderate 
length, not far removed from the caudal fin. The  scales are large 
except in one of the South American fishes, in which they are 
rather small. This species! known as pirarucu (Arapaima gigas), 
is one of the largest fresh-water fishes, reaching a length of I j i t .  
or more and weight of some hundreds of lbs. I t  has a large mouth, 
small eye, ventral fins behind the middle of the body, low dorsal 
and anal: and a small rounded caudal fin. 

The hlormyridae are small-mouthed, slimy fishes, with small, 
often fine and inconspicuous scales. Their fin rays are all soft, 
the dorsal and anal fins placed well back and the caudal fin forked. 
The ventral fins, well behind the pectorals, are  about in the centre 
of head and body, or farther forward. T h e  dorsal fin may be long, 
occupying most of the back, the anal fin short (in ;Clormyrus), to 
the dorsal fin short and the anal fin long (in Hyperopisus), or the 
two of approximately the same moderate length, placed over one 
another. The body is usually rather elongate, but may be short 
and compressed (as in Petrocephalus). The  peduncle (tail end of 
the body) is narrow and usually long. T h e  eye is large (in some 
species of Pctrocepl~ulz~s) to small (in others of ~Mormyrz~s).  The  
outline of the head and position of the mouth vary greatly, even 
in related species, but tend toward a few contrasting types. I n  
~llormyrops the front of the head is narrowed (vertically), the 
mouth horizontal and terminal; in Petrocephalz~s the snout is 
short, bluntly rounded in profile, the mouth more or less beneath 
it. I n  Gnatlzonemus the lower jaw usually projects somewhat be- 
yond the upper; in G. petersii i t  tapers into a thick, fleshy, for- 
ward directed barbel; in G. r l~yncopl~orus  and others the snout is 
narrowed, elongate, curved downward to suggest the trunk of an 
elephant, with the little mouth a t  its tip. Such a snout finds its 
extreme development in G. cz~ri'irostris and G. nz~meniz4s, where it 
is some four times as long as the head behind the eye. 

Eels.-Eels are fishes, ~ ~ i t h  the body form o f ,  but no relation- 
ship to, a serpent. They were almost certainly derived from more 
normal fishes, their differences, such as lack of ventral or posterior 
paired fins, correlated with their different manner of life and loco- 
motion. There are eels everywhere, from inland fresh waters to 
the depths of the ocean. Superficially more or less alike, they dif- 
fer fundamentally so greatly that they are  classified in a number 
of families. I t  is more than likely that eels were derived from 
divergent groups of fishes. There are eel-like fishes the relation- 
ship of which to more normal forms is obvious. The  others are 
commonly grouped together, and those which are  not obviously 
unrelated, placed in the order Apodes. The  lampreys and hag- 
fishes (Cyclostomata, q.v.) are not eels, although commonly so- 
called. 

Of the several families in the order Apodes, the  common eels 
(Anguillidae) ; conger eels (Congridae) ; snake eels (Ophichthyi- 
dae) ;  and morays (Jfuraenidae) might form an  evolutionary 
series, in which the common eels are closest to,  the morays 
farthest removed from, normal fishes. So iar  as known, all spe- 
cies of these, and of related families, spawn in the sea, and their 
young pass through a larval, transparent stage, quite unlike the 
adult. 

The common eels (A~zgzrilla) sometimes called fresh-water eels, 
were likely derived from the  Isospondyli. They differ from all 
other families of Apodes in having the body covered with small, 
embedded, rudimentary scales. These scales may easily be seen 
with a hand lens. They are elongate and have a peculiar arrange- 
ment, placed obliquely, in groups, those in each group a t  right 
angles to those in an adjacent group. Similar scales occur in some 
of the Ophidiidae, eel-like fishes with no apparent relationship to  
true eels. Angz~illa has a large mouth, lower jaw usually slightly 
projecting, strong teeth and is an active, predaceous, bottom fish, 
eating hungrily any animal food, living or dead. I t  has well-devel- 
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oped pectoral fins, a short slit before their bases, being the only 
posterior opening from the gill chamber. The dorsal fin, running 
along the back, and anal fin below, join broadly around the tip of 
the tail. I t  inhabits shallow coastal salt waters, and fresh waters 
as well, penetrating far inland, and not infrequently becoming 
landlocked and reaching a large size in lakes or ponds. Possibly 
little eels can reach such places by underground seepage, through 
which larger ones are unable to escape. Eels can live in foul water, 
for some time out of water, and there are reports of their moving 
overland in met weather, but these are not too well substantiated. 
They must return to the sea to spawn, and the spawning grounds 
of the European and American species were shown to be far out 
in the deep-blue water of the Atlantic. Common eels are exten- 
sively and generally used for food. The others are not so used as 
a rule, and the flesh of some, for instance the morays, locally a t  
least is thought to be unwholesome. 

The conger eel of the North Atlantic (Conger conger), which is 
abundant off the coast of Europe and there extensively marketed, 
is superficially so like a common eel that it might easily be mis- 
taken for one. I t  is strictly marine, found in somewhat deeper 
water, reaches a larger size, its dorsal fin commences not far be- 
hind the head instead of toward the middle of the back and it is 
entirely without scales. There are several other genera also in  the 
family Congridae. 

The snake eels (Ophichthyidae) are a very varied group abun- 
dant in the shore waters of the tropics and comprising a number 
of genera. They are characterized by a finless tip of the tail, dor- 
sal and anal fins not meeting around it. The pectoral fin may be 
well-developed, rudimentary, or absent, dorsal and anal fins very 
low, or the dorsal quite high. The mouth may be large or small, 
teeth strong or weak, and the snout usually projects more or less 
beyond the lower jaw, but does not always do so. Some are very 
slender and elongate, even for an eel. Some are feeble, others 
strong and aggressive, and when stranded at the edge of the water, 
as they sometimes are, become threatening, simulating a snake. 
Some are plain coloured, others brightly marked, and in the East 
Indies one or more have a colour pattern which resembles that of 
poisonous sea snakes found in the same waters, and which feed 
largely on eels. 

The morays (Muraenidae) have a very small gill opening, never 
have a trace of a pectoral fin, and their dorsal and anal fins, which 

T H E  WEST INDIES.  IT I S  YELLOWISH I N  COLOUR AND I S  THICKLY MARKED 
WITH DARK S P O T S  

may be rather high, especially the dbrsal, or very low, are con- 
tinuous around the tip of the tail. There are a number of gen- 
era and many species in  this family, which is particularly 
abundant about coral reefs in the tropics. The typical morays 
(Gymnothorax, etc.) are heavy-bodied, somem-hat compressed 
eels, with a rather high dorsal fin beginning well forward, be- 
fore or behind the hind border of the head. TEeir snout is pointed, 
nape convex, jaws about even, mouth large, extending to well 
back of the eyes, teeth numerous, strong and sharp. They are 
strong and predaceous, hunting the crevices of the reef, where 
fishes on which they prey find security from other enemies; and 
the largest reach a length of five ft. or more. They may be plain 
coloured, mottled, or more boldly patterned. The genus Echidna 
comprises less aggressive, short-bodied, compressed species, with 
blunt teeth. There are several species in the East Indies, one 

small one in the West Indies, and so forth. They are commonly 
dark coloured with pale markings. 

There are several peculiar deep-sea families of Apodes, of which 
the snipe eels (Nemichthyidae) constitute one of the strangest. 
These are very slender and elongate, the tail often ending in a 
finless filament and their finely-toothed jaws are narrowed and 
lengthened to suggest the bill of a snipe. I n  some species the jaws 
are twice as long as the remainder of the head and spread apart 
a t  the tips. I t  is difficult to see how such a mouth would be used 
in feeding, and it  was suggested that its function is that of cling- 
ing to other larger fishes by which the snipe eel is carried about. 
Snipe eels have large eyes, and well-developed pectoral fins. They 
are recorded from water two or three mi. deep, and rarely within 
50 fathoms of the surface. 

The gulpers (Saccopharym and Gasnostomus) are  deep-sea 
eels, usually placed near the Apodes, but considered a separate 
order. They are black creatures of the depths, which rarely come 
to light, with enormous mouths and distensible stomachs, and 
thus are capable of swallowing fishes really larger than themselves. 
Their body tapers backward into a slender lash and their tiny 
eyes, which are probably functionless, are placed near the tip of 
the snout. Saccopharynx is known up to some six ft. The sym- 
branch eels, also made a distinct order, inhabit sluggish fresh 
waters, water holes, and penetrate underground drainage. These 
differ from the Apodes in that their gill openings, instead of being 
separate, one on either side of the neck, join below across the 
throat. They have a small eye, tail tapering to a point, dorsal and 
anal fins rudimentary and no pectoral fins. Only two or three spe- 
cies are known. Fluta alba, represented by two or three poorly 
defined geographical races, is abundant in the orient and East 
Indies; Synbranchus marmoratus is common and generally dis- 
tributed in tropical America. 

The spiny eels (Mastacembelz~s), of which there are  a number 
of species in the fresh waters of southern Asia, the Indies and 
Africa, have very uncertain if any relationship to other so-called 
eels. Their bodies are not greatly lengthened, more or less com- 
pressed, and covered with fine scales. They have well-developed 
pectoral fins, and soft dorsal and anal fins (of about equal length) 
join broadly around the tip of the tail. They have spines on the 
side of the head, two or three spines in the front of the anal fin, 
and many short, sharp spines along the mid-line of the back. 
They are further characterized by a pointed, more or less probos- 
cis-like snout and are considered excellent food fish. 

P ikes  and Carps.-The orders of fishes to  which the pikes 
(Haplomi) and the carps (Ostariophysi) belong were presumably 
derived from the Isospondyli, though their relationship t o  herring 
and trout is neither close nor clear. A pike (Esox) is a predaceous 
fresh-water fish. I t  has a long, streamlined body, covered with 
small, smooth scales, a long head and great mouth with projecting 
lower jaw and formidable teeth. I ts  paired pectoral fins are placed 
low, under the hind margin of the head, ventral fins about midway 
in the length of the body, rounded dorsal and anal fins, of about 
equal size and one above the other, far back near the caudal, which 
is moderately forked. The few species of pikes, found across the 
northern continents, are very much alike. They are strictly fresh- 
water fishes of lakes and sluggish streams, where they lurk along 
the edges or near vegetation, to rush upon and seize any hapless 
fish (or other animal in the water) that comes within range, not 
excepting smaller individuals of their own species. 

The larger species of pikes range well to the north. T h e  Ameri- 
can race of the northern pike (Esox lucius) occurs native from 
Alaska to New York and the Ohio valley. I t  reaches a length of 
four ft. and a weight of 40 lb. The European race grows t o  be 10 
or more lb. heavier. 

The tooth carps, of which many and varied species abound in 
coastal salt, in brackish and in fresh water, particularly-of the 
tropics and subtropics, although also placed in the Haplomi, are  
little fishes of an entirely different character, rarely more than a 
few in. long. Some are slender, not unlike the pikes in shape, 
though others have deep, compressed bodies. They have similar 
fine scales, fins of soft rays only, not dissimilarly placed, the dor- 
sal fin more or less behind the middle of the back and towards or 
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over the anal, not in the middle of the back as it usually is in the 
true carps. Unlike the pikes, and unlike true minnows, which be- 
long to the carp family (tooth carps are sometimes erroneously 
called minnows), their caudal fin is usually not forked but 
rounded. Instead of being large, their mouths are even relatively 
small. Some are carnivorous, with small, firm, pointed teeth, but 
only tiny creatures need fear them, whereas they themselves are 
an important item in the food supply of larger fishes. The males 
of many species of tooth carps have bright colours, quite unlike 
those of the females, or assume them a t  breeding time. 

There is a division of this group of fishes represented by many 
varied species in tropical American fresh waters, which, instead of 
laying eggs, give birth to living young, and have the anal fin, 
which is more anterior in position than in the others, developed 
into an intromittent organ in adult males. The males are fre- 
quently considerably smaller than the females, or with more dec- 
orative fin development, as well as bright colours. Various vivip- 
arous tooth carps are of very small size, multiply rapidly and 
become very abundant in quiet streams and pools, where they are 
a natural check on mosquitoes by consuming their aquatic larvae. 
One such North American species, Gambusia afinis, with a usual 
maximum length of about two in. and the males considerably 
smaller. was widely introduced as a mosquito control. On the 
other hand, one of the largest tooth carps which may grow to be 
a it. long, the four-eyed fish (Afzableps), is a member of this divi- 
sion. I t  is an elongate fish, with very peculiar eyes which project 
upward like those of a frog, and are divided into an upper part 
adapted for vision in air and a lower for vision in water. 

Another division of tooth carps (the family Amblyopsidae) 
contains the blind fishes mhich inhabit the limestone caves of east- 
ern Korth America in utter darkness. The most specialized of 
these is the hlammoth Cave blind fish (Amblyopsis spelaez~s) an 
elongate, sluggish, colourless (whitish) fish, reaching a length of 
about five in. I t  has a large mouth and catholic appetite, but tiny, 
functionless eyes, and the body and head with many vertical 
ridges of tactile papillae. A peculiar feature of this family is that 
the vent is placed anteriorly, close behind the gill openings. Be- 
sides the blind species, i t  comprises eyed forms, one of which, the 
rice-ditch killifish (Chologaster cornutus] is abundant in streams 
and 101%-land swamps in the southeastern L S. 

Two other small fishes of the order Haplomi, with no close rela- 
tives and superficially like the tooth carps, should be mentioned. 
The mud minnows (Cmbua) of eastern North America and 
Austria-Hungary, growing to four or five in., resemble someivhat 
structurally a fossil pike known from the Miocene, more so than 
they do present-day pikes. They are active, very hardy little fish, 
found in streams and stagnant pools 1vith a bottom of deep mud 
into which they dive when alarmed. The Alaska blackfish (Dallia 
pectoralis) is a large-mouthed, hungry little fish so abundant in 
some of the fresh-water summer pools in Siberia and northern 
Alaska, as to be an important food item %ith the natives, although 
it only grows to about eight in. I t  is said to freeze solid in winter, 
but be as lively as ever when spring thaws it  out. 

The order Ostariophysi comprises three superficially quite un- 
like series of fishes, catfishes, characins and carps, the relationship 
of which is proved by their having a same complicated structure 
of earbones, which would hardly have evolved independently in 
the three groups. They were presumably derived in fresh water 
from isospondylous ancestors, though direct evidence of this is 
lacking. They first appear in the fossil record of the lower Ter- 
tiary, then already separated into these three main types. 

The standard catfish is scaleless, often with a broad head. I t  
has fine teeth in bands, a more or less transverse mouth sur- 
rounded by several barbels, a strong spine in the front of the dor- 
sal and of the pectoral fins, the ventral fins near the middle of the 
body and a small adipose fin over the anal, which is of moderate 
length. Numerous species of catfishes occur in the fresh waters of 
North America, Asia, Africa and South America, varying progres- 
sively more widely around this type in the respective continents 
in the order mentioned. In  North America the most obvious dif- 
ference between the different species is one of size. The Xissis- 
sip?i catfish (Ictalurzl.~ furcatus) may reach a length of five ft. 

and a weight of around 150 Ib.; the tadpole catfish (Schilbeodes 
gyrilzus) is about five in. This last is one of several small, related, 
bottom species with poison glands at  the base of their pectoral 
spines, a prick from which is like the sting of a bee but more 
severe. 

In Asia, and particularly in Africa. there are catfishes without 
an adipose fin, with a long soft-rayed dorsal fin only on, and oc- 
cupying most of the back, an only relatively shorter anal fin below 
it (Clarias). Others have a small dorsal fin, placed well forward, 
its spine weak and a long anal fin. Parasilurus, which is abundant 
in Asia, and Schilbe, which occurs in Africa, have no adipose fin; 
Ezctropius, which is abundant in Africa, has a small adipose In  
Africa there are catfishes with broad sucker-like mouths on the 
lower side of the head, wherewith they cling to and presumably 
scrape the moss off rocks (Euchilichthys), and an electric catfish 
(Malopterslrus electricus)-with a thick, soft skin, no spines, no 
rayed dorsal but an adipose fin-which is capable of giving a 
severe shock. 

I t  is in South America, however, that the catfish tribe reaches 
its maximum expansion, and, in addition to standard forms. super- 
ficially similar to those occurring in the other continents, there are 
many others very unlike them. Catfishes were presumably among 
the few modern fresh-water fishes which reached South America 
prior to its long isolation from the other continents by sea during 
the Tertiary, and, lacking competitors, expanded there in many 
directions. They occur in every kind of water, even mountain tor- 
rents, where one small catfish (Cyclopium), by means of a suck- 
ing disk surrounding the mouth and its pectoral fins, can edge 
along the bottom against the current, and even climb up a vertical 
wall out of the water. There is a family (Pygidiidae) of tiny, 
slender, degenerate catfishes, which are parasitic, and attach them- 
selves to other fish or animals like leeches. One of these, the can- 
diru (Vandellia), which commonly lives inside the gill cavity of 
other fishes, on the blood of which it subsists, has the evil repu- 
tation of at times entering the urethra of unwary bathers. Cat- 
fishes are without true scales, but some of South America (Callich- 
thys, Couydoras, etc.) have the body cuirassed by a double series 
of scale-like plates which meet along the middle of the sides, and 
the neotropical family Loricariidae of most aberrant. bottom cat- 
fishes, with sucking disk surrounding the mouth, have the body 
more or less completely armed with smaller scutes. There are a 
number of genera and many species of this family. Plecostomus 
and its relatives, some of which reach a large size, are not unlike 
catfish and have an adipose fin with an initial spine. Loricaria and 
its relatives are most peculiar, flattened, elongate, the cuirassed 
body, backward from the dorsal fin, tapering and slender. 

Catfishes are, and presumably always were, a continental, fresh- 
water group. but two types are also marine. Species of Arzzns and 
related genera, which are quite standard in appearance, inhabit 
warm coastal waters around the world. Many catfishes guard their 
eggs and newly hatched young, and some of this kind have very 
large eggs which they carry in their mouth until hatched. Rela- 
tives of Plotosus are another dissimilar, less generally distributed 
type, plentiful in the orient. Back to the level of their ventral fins 
they are normal appearing catfishes, but the posterior part of the 
body is lengthened, and a long anal fin extends evenly around the 
tip of the tail and forward, as the dorsal fin, a varying distance, 
sometimes equally far, on the back, instead of a rayless adipose 
fin being present. These t ~ o  kinds of marine catfishes have 
reached, and established distinct species and even genera in the 
fresh-waters of Australia and New Guinea, although the group as 
a whole is continental and absent from land masses which have 
not been connected with the northern continents after the begin- 
ning of the Tertiary. Although they may not be utilized as food, 
so far as is known all catfishes are good to eat. 

The characins are a varied group of fresh-water fishes confined 
to Africa and tropical America. Typical characins are active, 
streamlined, longer or shorter-bodied fishes. with fins without 
spines, a short dorsal more or less in the middle of the back and 
over the ventrals, pectorals behind the head placed low, a small 
adipose present over the longer or shorter anal and a forked cau- 
dal fin. Their mouths and feeding habits vary greatly; the mouth 



FISHES 313 
may be very small, the teeth insignificant or even absent, or the 
mouth large, with highly developed fangs. A common condition, 
especially in short-bodied, compressed forms,.is a rather small 
mouth, with hinged lower jaw which drops down very freely, and 
strong, cusped incisor teeth. In  a few genera the adipose fin is 
absent. There are many genera, some of the predaceous ones be- 
ing moderately large fishes, but most are rather small, and a good 
many minnow-sized. In  Africa species of the generalized genus 
Alestes are variously short-bodied and compressed, or more slen- 
der; the tiger fishes (Hydrocyon )  are salmon-shaped fishes with 
notably large, strong, sharp teeth. The largest tiger fishes grow to 
three or four it .  They are usually silvery on the sides, with a 
tendency to narrow, parallel, lengthwise streaks. The large- 
mouthed, pike-like Sarcodaces odoe grows to one or two ft. Disti- 
chodus and Citharinus have small mouths with small or minute 
teeth. The latter, with a very deep, compressed body, grows 
large, two or three i t .  in some species. 

In South America, numerous small, more or less short-bodied 
and compressed species related to Astyanax, correspond to those 
related to Alestes in Africa. There are deep-bodied, fine-scaled 
fishes known as piranhas (Serrasalmus) with somewhat larger 
mouths and stronger teeth, a long anal fin with an oblique base 
and the lower edge of the body keeled and serrated, which reach 
a maximum length of about 18 in. At perhaps half that size they 
occur in some rivers in immense schools, and are reputed to attack 
and consume any warm-blooded anima! that falls or ventures into 
the water: and to be dangerous to man. Fishes of the genus H y -  
drolycus, which may grow to two ft. or more, have large mouths 
and two very long fangs in the front of the lower jaw. Curimatus 
and related genera comprise small species with a very small mouth 
and no teeth. Species of Pyrrkulina are handsome, slender, small- 
mouthed little fishes, wherein the adipose fin is lacking. They are 
often kept in aquaria. Hoplias, a very ordinary looking, large- 
mouthed, strong-toothed fish, which grows to one or two it., also 
lacks an adipose fin, and has little in its superficial appearance to 
suggest its belonging to this family. 

Resemblances between certain South American and African 
characjns was considered evidence of a fresh-water, that is, a land 
connection between the two continents. presumably in Tertiary 
times. However, recent taxonomic ichthyologists, most familiar 
with this family as a whole, are rather unanimous in the belief 
that it differentiated independently in the two areas, that these 
resemblances are parallelisms, subgroups comprising both African 
and South American species being matters of convenience, rather 
than truly phylogenic. 

In the fresh-waters of South America there is an abundant and 
varied family of eel-like fishes, the Gymnotidae, thought to be a 
derivative or branch of the characins. These have the body be- 
hind the head relatively deep, but tapering to a long, slender tail. 
The anal fin, which is very long, occupying most of the lower edge 
of the body, is rippled to propel the fish slowly forward (or back- 
ward). There are \\ell-developed pectoral fins behind the short 
gill slits, no ventral fins, the dorsal fin insignificant or absent. 
There is sometimes a narrow caudal fin, or the anal may extend 
back around the tip of the tail, or this project in a finless filament. 
The profile, snout and mouth are very variable. In most species 
the snout is moderate or short, and blunt, the mouth rather small. 
In some the snout is long and narrow with a tiny mouth at its 
end, and even decurved (Stevnavchorhynchzts) as in some of the 
Mormyridae. In  fact there are certain parallels, though presum- 
ably no relationship between the Gymnotidae and that African 
family. 

The most notable gymnotid, and perhaps the largest, is the elec- 
tric eel (q.v.) (Electrophorus electricus), which sometimes 
reaches a length of more than nine feet, and differs from most 
others in having a projecting loner jaw, the body cylindrical in- 
stead of compressed, and lacking even rudimentary scales. Large 
eels can give the most powerful electric shock of any animal, that 
from one five feet long being suficient to knock a man down. This 
faculty is doubtless used in iefense. I t  is also used to stun, without 
killing, the small fishes on which the electric eel feeds, and one of 
the remarkable things about it  is the perfect control the eel has 

over its severity, appropriate to  a given application. The electric 
eel is generally distributed through northern South America, fre- 
quenting pools, and well-shaded places in narrow, sluggish waters, 
and, though rather generally avoided on account of its electric 
potentialities, is occasionally used as food. 

The carp like fishes make the third division of the Ostario- 
physi, presumably the most recent one in time, as they have not 
reached South America, which conlinent was isolated by  sea from 
the others for a considerable period in the Tertiary. Their differ- 
entiation and distribution are sufficiently recent to be traceable 
with reasonable certainty. Carps (Cyprinidae) are ordinarily 
symmetrical fishes with larger or smaller scales, dorsal and anal 
fins rather short, the former near the middle of the back, with 
ventral fins about under it  on the lower side of the body, pectoral 
fins behind the head placed rather low, caudal fin emarginate or 
forked. They lack teeth in the mouth but have them on the 
pharyngeal (throat) bones. There are ordinarily no spines in-the 
fins, but an initial spine is not infrequently present in the front of 
the dorsal, occasionally more than one such, and rarely a spine in 
the front of the anal fin also. One or two pairs of barbels may be 
present about the mouth. The family is a large one and there are 
other variations from type. The suckers (Catostomidae) are 
primitive carps, little different from, and sometimes considered 
merely a subfamily of, the Cyprinidae. They are bottom feeders 
ni th  small sucking mouths, and so are various true carps for that 

BY COURTESY OF THE N.Y.  ZOOLOGICAL SOCIETY 

C O MMO N S U C K E R  ( C A T O S T O M U S  C O M M E R S O N I I ) ,  A B U N D A N T  I N  T H E  
GREAT LAKES A N D  N O R T H W A R D .  A FISH WITH P R O T R U S I B L E  M O U T H  A N D  
F L E S H Y  L I P S  ADAPTED FOR S U C K I N G  UP M U D  A N D  O R G A N I C  D E B R I S  
FROM T H E  BOTTOM 

matter, but differ in that their pharyngeal teeth are simple, and 
in a single comb-like row. Those of the true carps are fewer in 
number, variously specialized, and often in two or three rows. 
Suckers \\-ere presumably ancestral to the carps, evolved and 
lost their oral teeth at  a period when mature, sluggish drainage, 
nhich they still favour, was nidely distributed. The valleys of 
Asia, south of the line of deserts which must be of great antiquity, 
are the centre of differentiation. and have probably been the centre 
of distribution, for true carps. Here but a single. specialized Chi- 
nese species of sucker (JIyxocyprinzrs asiutzcus) remains. There 
are numerous species of suckers in Yorth American fresh \vaters. 

The carp famlly occurs in greatest abundance and variety in 
eastern 'and southern Asia. To mention a few of the numerous 
types there represented. the genus Barbus, of which numerous 
subgenera may be recognized, are.mostly symmetrical, free-swim- 
ming fishes with moderate or large eyes, moderate or small 
mouths. with or without an initial spine in the dorsal fin, usually 
two pairs of barbels, sometimes only one, or none. Southern spe- 
cies usually have compressed bodies and large scales. highland and 
northern species tend to be more elongate with finer scales. The 
common carp (Cypvinus carpzo) and the related goldfish (Carassius 
auvatus) are not unlike this genus, but have a long dorsal fin for 
the family, likely a primitive character, a serrate spine not only 
in the front of the dorsal but of the anal fin, and the carp has 
well-developed molar teeth, a specialized character. 

What seems to be an evolutionary line is traceable from Bar- 
bus,  through bottom-feeding forms represented by Garra, which 
has a broad sucking disk on the chin, then through Varicorhinus, 
to numerous, closely related silvery fishes of the genus Xenocy -  
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pris, with a characteristic small cross mouth more or less below 
the snout, and xhich are probably secondarily freer swimming. 
There are several more or less related or unrelated genera of 
breams. with a longer or shorter sharp keel along the lower edge 
of the body. Most are well compressed, from side to side. some 
are deep-bodied, others slender and elongate like the abundant 
Chinese knifefishes (He?nicz~lter): small or moderate sized silvery 
fishes with a smooth spine in front of the dorsal fin. Another 
group of carps comprises genera related to Schizothorax, abundant 
in high central Asia y i t h  a few representatives farther east in 
hilly country. These have a characteristic row of enlarged scales 
bordering the vent and base of the anal fin, those over the body 
small. sometimes rudimentary. or even lacking. 

Elopiclzt/~ys bantbusa; common in China: is a large, slender, fine 
scaled, swift predaceous carp: with long, firm jaws; and preda- 
ceous species of the genus Ofisariichthys have a protuberance on 
the upper jaw fitting into a notch in the side of the lower, to com- 
pensate for lack of teeth in the mouth. There are also groups of 
mostly minnow-sized fishes. Phozinz~s are fine-scaled minno~vs, 
perhaps most nearly related to those which are so abundant in 
genera and species in h'orth America. Psezldorasboia par.i:a, with 
a small, very oblique mouth, is abundant and widely distributed, 
represented by several poorly defined geographical forms. There 
are numerous bitterlings (Rhodeus, etc.), deep-bodied, com- 
pressed, large-eyed. active little fishes, usually three in. or less 
though some species grow to moderate size, which lay their eggs 
inside the shells of fresh-vater mussels, where they are relatively 
safe until hatched and the fry leave this shelter. The oviduct of 
the female is protruded as a long tube to deposit the eggs. 

The gudgeon series (Cobio and related genera) is abundant and 
varied in eastern Asia, very scantily represented in Europe and 
has not reached Africa or America. I t  varies from very carp- or 
minnowlike fishes of moderate or small size (Leucogobio, Gnatho- 
pogon), to bottom species with small mouths, fringed with papil- 
lae, placed under the snout. Such gudgeons occupy a comparable 
ccological niche to that which suckers do in America. They com- 
prise numerous small species of Pseudogobio, and more elongate, 
generally larger species of Saurogobio. 

The loaches make a third division of carp-like fishes. They are 
usually rather small. frequently some\~yhat eel-like, tend to have 
fine, inconspicuous scales; are sometimes altogether without scales 
and usually have more barbels than the two pair frequently pres- 
ent in the carps. In  some superficial characters they seem inter- 
mediate between catfishes and carps, but are probably a inore re- 
cent group even than the latter, and may have been derived from 
them. Loaches are more heterogeneous than carps or suckers and 
very likely have a multiple origin. They have a peculiar anatomi- 
cal character, in that the air bladder is enclosed in a bony capsule. 
Solue are very sensitive to weather changes, and this encapsuled 
bladder may be correlated with sensitivity to atmospheric pres- 
sure. The eel-like pond loaches ( ~ ~ ~ s ~ z L Y ~ z u s ) ,  which are some- 
times kept in aquaria and called weatherfish, become restless a t  
the approach of a storm. Some small species (allied to Barba- 
tz~la) ,  which are numerous in High Asia where barometric pres- 
sures run very lo~v, have the capsule more or less incomplete, 
although they are closely related to others in which it is complete. 
Loaches have no spines in the fins, but in some there is a con- 
cealed. erectile, defensive spine on the side of the head, more or 
less beneath the eye. Of these the spined loach (Cobitis taenia) is 
abundant, with a certain amount of geographic variation, across 
Eurasia from England to Japan: There are a number of shorter- 
bodied, freer-swimming, more streamlined Asiatic species'of the 
genus Botia, also with a facial spine, which tend to be boldly pat- 
terned or brightly coloured, and usually have a forked caudal fin. 

The  subfamily Homalopterinae comprises a miscellaneous lot 
of loach-like fishes. the closeness of their relationship to other 
loaches, or for that matter to one another. being somewhat uncer- 
tain. Gastronzyzon and related genera placed here. which cling to 
the bottom in swift water. have a short, much depressed body, 
wide from side to side and flat below. with a small cross mouth on 
the under side of the head. the paired fins e~panded  in a horizon- 
tal plane. Loaches are abundant in Asia, also occur in Europe and 

one small species is found in Abyssinia. 
Houndfishes, F l y i n g  Fishes, T r u m p e t  Fishes and Pipe- 

fishes.-Houndfishes (Belonidae), sometimes called needlefishes 
or silver gars, are slender, elongate marine species, abundant along 
the shores of all warm seas. They have large eyes, the jams, set 
with numerous sharp teeth, lengthened to form a beak ~vhich is 
longer than the remainder of the head. Their fins are entirely with- 
out splnes, the ventrals placed well back. rather behind the middle 
of the body, nhich 1s covered w ~ t h  fine, inconspicuous scales. The 
dorsal and anal fins are placed op2oslte one another near the tail, 
and the caudal fin is forked or lunate. They are sllvery in colour, 
darker, usually greenish along the back and swim near the sur- 
face, slngly or in small groups, preying on lesser surface fishes. 
The smaller species gron to one or two ft  , the largest to at least 
four or five ft. Many of them frequently leap above the surface 
of the sea. their long bodies propelled through the air like a 
thronn javelin or spear, and there are said to be instances of men 
in small boats being struck and seriously wounded by them. The 
large kinds, especially, have the lov~er lobe of the caudal fin some- 
what larger and firmer than the upper, no doubt correlated with 
this leaping habit. I n  most the body is cylindrical, little if a t  all 
compressed (Tyloszlrus, etc >, but one genus (Ablenrzes) with a 
flat, compressed body, turns on its side in the air. Though only 
locally so used. probably all this family are good food fishes, even 
large species with green bones. 

The halfbeaks (Hemiramphidae) are related to the houndfishes. 
but in these the lo~ver jaw only is lengthened and forms a pointed, 
toothless spear. Exceptionally, both jaws are short (Clzriodovz~s). 
Halfbeaks have small mouths and are mainly planktivorous. Just 
how their spear-like lower jaw functions is uncertain. I t  may at- 
tract bits of floating vegetation which slide back to the mouth as 
the fish swims along. They are small fishes, seldom more than a 
ft. long, abundant coastwise in warm seas. a few occurring in fresh 
water. Those found furthest offshore (Hemzramphus) have a 
forked caudal fin, with the lower lobe longer than the upper, as it 
is in the flying fishes and some of the houndfishes. This fin is 
usually at least emarginate, but there are more or less fresh-water 
or estuarine species wherein it is rounded, in the East Indies, etc., 
and these are viviparous (Herni~~hanzplzodo?z, Zenarc/zopterz~s). 

Some halfbeaks skitter along the surface of the water, sculling 
vigorously ~q i th  their caudal fin, and ~ \ i t h  the body out of water 
at an angle, the short pectoral fins spread to balance and support 
it. I t  is logical to suppose that this habit gave rise to the related 
flying fishes, that in the course of evolution the halfbeak's pector- 
als lengthened and strengthened to make of the flying fish the 
efficient aerial glider that it is. Everywhere in nature we find an 
animal's structure closely correlated with its habits, usually a i t h  
no indication of which evolved first, and, as a matter of factrthey 
mere presumably very nearly synchronous. I n  this order of fishes 
(Synentognathi), if, as is supposed, the houndfishes are primitive 
and flying fishes, its terminal member. the habit of leaping came 
first, and gradually turned to flight, as it gave rise to structures 
which mad- flight possible. 

The flying fishes (Exocoetidae) are large-eyed, blunt-headed, 
silvery-sided fishes which swim at  the surface of all warm seas. 
They have moderate-sized smooth scales; short, posteriorly placed 
dorsal and anal fins, of soft rays only; and are notable for their 
very long, firm pectoral Sns, which support them in the air. Their 
caudal (tail) fin is forked, its lower lobe firm and is longer than 
the upper. Two types of flying fish are common. The "four- 
winged" species have the ventral fins placed more or less behind 
the centre of the body, also large, and spread in flight to supple- 
ment the lift from the pectorals. The largest of these reach a 
length of around 18 in., and make the longest aerial excursions. 
The "t~vo-winged" species, which are somewhat short-bodied and 
seldom more than six in., have the ventral fins small, less far 
back. not spread in flight. 

An adult flying fish leaves the water with vigorous thrusts of the 
tail, spreadipg its wings rigidly as it does so. There was consider- 
able argument as to whether it received any momentum or sup- 
port from fin movement when in the air. I t  is now generally con- 
ceded that it does not, t!lat, essentially a t  least, it is a glider. The 
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Herring (Clupea harengw); 12-17 in. Both rfdr  d the North 
Atlantic 

Redfish or ocean perch (Sebastes marinus); 10-22 in. North At-  
lantic; North sea to Spitsbergen; Iceland; Greenland south to New 
Jersey 

Atlantio menhaden (Brevoortia tyrannua) ; 15 in. Nova Sootla to 
Florida 

Mackerel (Soomber mombnm) ; 12&4 .in. North Atlantic: Noway 
to S t i n  sad Qulf _d St. Ltrwr&nce to North Carolina 

Pacific sardine (SPrdiimps sagax); S14 in. Southmat Alaska b 
Lower California; Peru and Chile 

Yellowfin tuna (Thunnus albacares) ; 5-9 ft. Tropical and temper- 
ate Atlantic and Pacific 

Sablefish (Anoplopoma h b r i a ) ;  20-36 in. Northwest Alaska to  
southern Callfornla 

Pink salmon (Oncorbynckus gorbwcha) ; 20-30 in. North Pacific: 
Asia, Alaska to Oregon 

Atlantic halibut (Hippoglossus hippogfwsus) ; 7-8 ft. North At- 
lantic:, south to Bay of Biscay, south to New Jersey 

Atlantic cod (Gadus morhua) ; 40-50 in. Greenland to the Carolinas 

COMMERCIALLY IMPORTANT FISHES 
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Kin0 mackerel or kingfish (Scomberomorus cavalla) ; 36-65 in. Tropl- 
cat Atlantlq 

Wahoo (Acanthocybium solanderi) ; 30-78 In. A i l  tropical ocrsans 

Tarpon (Megalops atlantica) ; 30-74 in. Tropical Atlantic Bonefish (Albda  vulpes) ; 15-42 in. Tropical teas and north to Japan, 
San Francisco and Long Island 

Dolphin (Coryphaena hippunur) ; 24-63 in. A1 1 warm ooaans & * '  
Indies, south to Panama and the Ouianas 

- b 
- 

Gobi* (Rachyoentron eaardum) ; W-70 in. All warn war 

mi? 
A 

White mabast (Cyaoocion aobilis) 8 2545 in. California te southern 
Alaska 

> b 

\q 

Atlantic sailfish (Istiophorus albicaas) ; 60-124 in. Western Atlantic, 
Quif of Mexico, West indies to Brazil 

Striped marlin (Makaira audax) ; 161 in. Tropical Paoifio 

GAME FISHES OF THE WORLD 
I 
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v 

Central and Weis (Silurus glads)  ; 6 ft., occuionaiiy to 10 ft. 
eastern Europe, Baltic to Caspian teas 

Pike perch (Lucioperca luciopercr) ; 6-20 in. Central Europe m d  
U.S.S.R. 

s 
Sturgeon (Acipenser sturio) ; 6-10 ft., to 18 ft. Atlantic; Bal- 
tic, Mediterranean and Black seas; Danube river - 4 

4 
. i  

IL- 

Mahswr (Barbus tor) ; 66 in. Rivers of India, Auam and Burma 

Goonch (Bagarius bagarius) ; 6 ft. Rivers of lndia 

Indian "trout" (Barifitas bola); 12 in. Rivers from northern India to 
Thailand 

Giant sea perch ( ~ r o m i c r o ~ s  Ianceolatus) ; 8 ft. Western Pa- 
cific and indian oceans 

Tucunara (Cichla ocellaris); 2.5 ft. Amazon river system and the 
Guianas 

Pirarucu (Arapaima gigas) ; 8 ft. Rivers of South America from 
the Guianas to Argentina 

America 

GAME FISHES OF THE WORLD 
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Atlantio salmon (Salmo -111); a048 In. North AtlanSlo coartal 
regiosrr south to  New England and Fmnw 

Roach (Rutilus rutitus); 6-12 in. Europe, north 
Py renew 

of the Alps and 

Perch (Perca Huviatilis) ; 6-12 In. 
. Asia 

England, Europe and northern 

Brayling (Thymallus thymaflus) ; 10-20 in. A l l  of Europe excapt Spain, 
southern Franoe and ttaly I 

Bleak (Alburnus alburnus) ; 4-8 in. En~ land  and Europe, north of the 
Alps 

GAME FISHES OF THE WORLD 
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Northun pika (&oox lucius); 16-40 in. Cool md mld waters of 
Europe, Asfa and North Amrrisa 

. . __. , , 
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Murray w d  (Macculfochelia meoquarfens28) ; 6 ft. Murray rlver 
system, southern Australia ' 

cal oceans 
Skipjack tuna (Euthynnus pelamis) ; 3 ft. Pe la~lo temperate and tropi- 

Barrhcouta or snoek (Thyrsites atun) ; 4 ft. Coasts of South Africa, 
southern Australia and New Zealand 

Groper (Achaerodus goufdi) ; 3.5 ft. Rocky coasts of Australia 

and A w  

Tigerfish (Hydroscion lineahts) ; 2 ft. Large rivers and lakes of Africa 

Africa 
Tilapia (Tilapia nigra) ; 12 in. Athl river system, British East 

4' 
I 

Nile perch (Lates niloticus) ; 6 ft. West Africa and Nile drainage 
Red steenbras (Dentex rupestris) ; 4 ft. Cape seas, Africa 

GAME FISHES OF THE WORLD 
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Bluefish (Pomatomus saltatrix); 40 in. Temperate and tropical oceans 
Yutlewtall (Seriola dorsalis) i 65 In. Pmiflo wuthern Califwnla except waters of Oceania and eastern Pacific and Lower California 

Weakfish (Cynolrcion regalis); 46 in. Atlantic, Nova Scotia to Florida 
Spotted mattout (Clnaaof~s neQltIoms) ; 34 in. Attantio and Gulf of 
M ~ f o o  aoatk 

Red drum (Scirano~s ocellata) ; 52 in. 
York to Texas 

Atlantic and Quit coasts, New 

Black sea b a u  (Centropristes striatus) ; 24 in. Atlantic coast, Cape Cod 
to northern Florida 

Red snapper (Lutjanus blackfordi) ; 30 in. Western tropical Atlantic 

Summer flounder (Paralichthys dentatus); 36 in. Atlantic coast, Maine 
to Florida 

Psrmlt (TraoBino&&s fafc(L&s) ; 43 In. Tro~ioa l .  A t lm t lo  

C -  dr 

NORTH AMERICAN MARINE FISHES 
PAINTED ESPECIALLY FOR "ENCYCLOPADIA BRITANNICA" 8 Y  TOM DOLAN, UNDER THE SUPERVISION OF LOREN P. WOODS, CHICAOO NATURAL HISTORY MUSEUM 



Longspine squirrel fish (Holocentrus rufus) ; 10 in. Bermudas, West . 7 
indies and Gulf of Mewloo 4 

?i $BOW Wtkh ( P w d m t f 5  re-) ; 10 In. Warn Atlrntie 

*$I &. - .# Anemone #a); (R"1 8 @* per ;.'3 in. IndsPaoiffo 
' I. 

Queen parrot fish (Scams vetula) ; 24 In. F?rm Atlantic 

1 
+ ,  . .. 

HoOflsh (Lacbnolaimus m&mw) ; 26 In. Warm Atlantlo 
L- 

Foureye butterfty fish (Cbaetodom capistratus) ; 6 in. Western tropl- 
cal Atlantic 

' , .  

r 

Aohiiles tang (Acantburw acbilles)? 12 in. Indo-Paoifio Moorish idol (Zanclus cornutus) ; 8 in. Indo-Pacific 

imperial angelfish (Pomacanthus imperator) ; 14 in. indoPacifio Lionfish (Pterois volitans) ; 8 in. indo-Pacificd - 
CORAL REEF FISHES 
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Cutthroat trout (Salmo clarki) ; 12-30 in. Western U.S. and Canada 

Chlnsak salmon (Oneorb 
C*lff@rnia t o  Aiatka and ke from the sea 
ts fterh wster to spawn) 

LL C 
t 1 

Brook trout (Salvefinus fontinalis) ; 5-18 in- Wartheastern U.S. and 
eastern Canada 

Channei oatflrh (Ictalurus punctatUs); 11-30 in. Central U.S., Ap- 
palaohlans to Rookies 

Brown bullhead (Ictalurus nebulosus) ; 6-16 in. Eastern U.S. and south- 
ern Canada 

Ratnbaw trout (Salrno bufrdmri) r SW!5 In. Callfwrnir to southeastern 
Alaska; lntredumd Into Ecrmpe rusd P ~ I V  Zaafand 

inoonnu (Stenodus leucichthys); 4060 in. Yukon and Maokenzlr 
rivers: also in northern Asia 

White bass (Roecur eBrysops) 5 7.5.16 in, arm4 lrkar, MissFrtf~pi river 
valley to northatern Mexioo 

Freshwater dru notus grunniens) ; 12-30 in. Great Lakes, Mis- 

NORTH AMERICAN FRESH-WATER GAME FISHES 
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Carp (Cyprinus carpio) ; 1040 In. Also found in  Europe and Asia 

I 
Black crappie (Pornoxi# nigromadatus) ; 5-12 In. US., east of Great 
Plains, but not found In New England 

Bluegill (Lepomis macrochirus); 6-8 In., Throughout most of oonter- 
mlnous U.S., but o r i~ ina l l y  from central states 

-- - -- - - - - - . 

8maltmouth b*# f&ictop~t.e1~1 doImiwu3 ; 34342 la. North adntr*S 
US. and rdi-nt mrta d Canada 

Walleye (Stizostedion vitrelsm) ; 12-30 in. Plor5kacutarn US. and Ca~adr  

Largemouth bass (1Cffcropterw selmeidcs~; 10-tZ0 in. US., east at 
Great Plaint 

Yellow perch (Perca flavescens) ; 6-12 in. North- 
eastern U.S. and Canada 

Alligator aar (Lepisosteus epatula) ; 5-9 ft. Lower Missls- 
sippi river and tributaries; GuH aomt of Florida to Tampbo. 
Mexico 

Lake sturgeon (Acipenser fulvescens) ; 20-55 in., oc- 
caslonally to 96 in. Great Lakes, upper Mlssissippl, 
lakes and streams of Canada to latitude 60' N. 

*.a?- 
Muskellungs (Emf rnasquiaoagy) ; 24-45 in. Great Lakes basin, Ohio and upper MlssissIppI rivers 

NORTH .AMERICAN F-RESH-WA-TER GAME FISHES 
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$ Whale shark (Rhincodon typur) ; 60 ft. A l l  tropical oceans 

Note: Specimens on this page are all 
drawn to the scale of man 6 ft. tal l  

\ Buklna shark ( C e t o r i i i ~ ~ ~  mujmus) ;  45 ft. Temperate and boreal 
(subarctic) ocean waken 

Bluelin tuna (Thcmnu. thynnus) ; 10 
ft. Tropical and temperate oceans 

Atlantic manta (Manta birostris) 
(below) : 22 ft. across the wings. 
Tropical and warm temperate Atlantlo 

Tiper $ha& (Qakaeerdo curieri) : average 18 ft,; may reach 30 ft. as 
shown. Troploal and subtropl.ca1 oceans 

Mako shark (Isurus oryrinchw) ; 12 ft. 1 hresher shark (Alopias vulpinus) ; 20 ft. Tropical and 
T ro~ ica i  and warm temperate Atlantic warm temperate oceans offshoge 

GIANT FISHES 
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Ooisthoproctus soleatus; 2.5 In. Atlantlo 

In. North Atlantlo , 

Macrostedits f0:~dbQIh~; l% in. 
Atlantio and lndian iwmtt8 

Nernichtbys scofopacus; 12-20 in. Atlantlc, 
Pacific and Indian oceans 

Eurypharynx pelecanoides; 2 4  in. 
Tropical and temperate seas 

Linophryne bicornk; 2-3 in. 
Wertern Atlantlc off Bermuda 

Gigantura chuni; body length 5 In. 
Tropical Atlantic off west Afrlca DEEP SEA FISHES 

PAINTED ESPECIALLY FOR UENCYCLOPIEDIA BRITANNICA" BY TOM DOLAN. UNDER T H E  SUPERVISION O F  LOREN P. WOODS, CWICAGO NATURAL HISTORY M U S E U M  
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Striped burrfish (Chilomycterus schoepfi); 10 in. Southern coasts of 
U.S., West l nd la  - - 

Mud skipmr (Periepict&&&s sahluggdri) ; 8 In. East Indies 

Four-eyed fish (Anableps anableps) ; 12 in. Rivers of eastern South Amerlaa 

I Spiny batfiih (Halieu- 
tichthys aculeatus) ; 4 in. 
Tropical and temperate At- 
lantio 

Sea horse (Hippocampus erectus) ; 6 in. 
Attantlo aoasts, N w  York to Brazil 

Cowflch (Lactophrys quadricornis) : 15 in. Wsrtarn t r o v i d  Atlantic, Caro- 
linas to Brazil 

Shrimp fish (Ceatris- 
cus scutatus) ; 6 in. 
East I nd ia  

Sea draoon (Phycodurus 
12 in. South Australia 

r Sargassum ash (Histrio histrio) ; 5 in. 
Tropical Atlantio 

F 

w 

FISHES OF  CURIOUS SHAPES AND HABITS 

P A I N T E D  E S P E C I A L L Y  FOR U E N C Y C L O P R D I A  B R I T A N N I C A "  BY T O Y  D O L A N ,  U N D E R  T H E  S U P E R V I S I O N  O F  LOREN P. W O O D S ,  CHICAGO N A T U R A L  H I S T O R Y  M U S E U M  
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flying fish can see where it is going in the air and can alter its 
direct~on by bank~nq to one side or the other. When its momen- 
tum is spent and it drops back to the water, it frequently dips the 
lov~er lobe of its caudal fin first, and sculling vigorously, shoots 
ahead for the new start of a shorter flight. I t  may do this two or 
three times before going under again. Flying fishes rise highest 
above the ~ ~ a t e r ,  and make their smiftest and longest flights, by 
night or day, across the wind in a strong breeze. They usually fly 
to escape predaceous fishes which pursue them, or when alarmed, 
as by the bow of an approaching s h ~ p ,  but under these optlmum 
flying conditions seem to do so also for sport, when one sometimes 
sees schools of the smaller ones in the air together, glistening in 
the sun. They cover considerable distances entirely clear of the 
water; an eighth of a mi. was estimated as the maximum for large 
ones. A few species of flying fishes are cosmopolitan. pelagic, 
found around the norld, the commonest fish life one sees at great 
distances from land, especially in the trade-wind belts. A number 
of others have a more restricted distribution, are commonest 
coastx~isc or near islands. All are excellent eating, and there are 
local native fisheries for them, sometimes employing a light to 
attract them a t  night. On windy nights individuals frequently 
come aboard ship, striking the deck, or losing their balance by 
hitting the rigging, and falling aboard. By day they usually see 
where they are going and sheer off. 

Sticklebacks (Gasterosteidae) are very small fishes of northern 
fresh, brackish and shore waters, usually three in. or less long. 
They have large eyes, an even relatively small mouth and a sym- 
metrical, streamlined body, ending in a very narrow, firm pedun- 
cle. The caudal fin may be squarish, or slightly rounded or emar- 
ginate. They are well armed with a varying number of rather 
short. sharp, strong spines along the mid-line of the back before 
the soft-rayed dorsal fin, one at  the front of the anal fin, and the 
ventral fins, placed under or a little behind the pectorals, consist- 
ing mainly of a pair of dagger-like spines. 

Sticklebacks become very abundant in shallow water grown 
with aquatic vegetation, full of the tiny aninlals on which they 
feed; or drift into more open stretches in small schools. Their 
breeding habits are highly specialized. ..\t spawning time the male 
assumes bright colours; selects a territory, where he builds a more 
or less barrel-shaped nest, mostly of bits of vegetation and at- 
tached to water plants; induces usually more than one female to 
enter it and deposit her eggs; and guards it against all comers, 
whether intruders or rivals. I t  is now seen that his formidable 
armature of spines is more for attack than defense. Though not 
ordinarily a rapid swimmer, when on the war path he shows great 
speed and dexterity in the water. Battles between males are fre- 
quent and sometimes to the death. 

The two commonest sticklebacks, the three-spined (Gasteros- 
teus)  and nine-spined (Pygosteus or Pungitius) have a very wide. 
circumpolar distribution in both fresh and salt water, varying into 
confusing geographic and ecological forms, and are both plentiful 
along the Atlantic coast of America south about to, Sew York. 
T l e  strictly marine IS-spined stickleback (Spinacizia spinacl~ia) 
of the coasts of northern Europe, vhich builds a nest by binding 
together fronds of seaweed with a sticky secretion from its kid- 
neys, is a more elongate fish and reaches a larger size, growing to 
some seven in. 

The trumpet fishes are elongate species which occur in tropical 
shore waters. They have a slight resemblance to the unrelated 
houndfishes, which is entirely superficial. Instead of long, toothed 
jaws, they have a small mouth at  the end of a long tubular snout. 
There are t ~ o  quite unlike trumpet fishes, Aulostontus and Fz~tzl- 
laria, the former reaching a length of a t  least one or t ~ v o  it . .  the 
latter, which is the more slender, sometimes four or five it., 
though usually smaller. Both have short, soft-rayed dorsal and 
anal fins opposite one another near the tail. and dz~lostonzus has 
a row of short spines in the mid-line of the back, suggesting those 
of a stickleback. I ts  relationship to the sticklebacks. though not 
close, is probably real, for there is a singular small fish ( i lz~lorhyn- 
c h u s ) ,  in the cool coastal Ivaters from California northxard, in 
some respects intermediate toward it from Spinachia. This has 
paired ventral fins placed under the pectorals as in the stickle- 

backs, not well back as in trumpet fishes. The other trumpet fish, 
Fistularia, has no spines on the hack, and a very peculiar tail, 
with a long, thread-like lash extending backward from the centre 
of a small, forked caudal fin. There are few species of trumpet 
fishes, two of Aulostomzls, ~ ~ h i c h  is uQcommon generally recog- 
nized, one from the Atlantic and one from the Indo-Pacific; and 
those of Fis tu la~ia ,  ahich is common, are not well defined. 

There are several strange, compressed littlc fishes, usually un- 
common in warm seas, 171th long, tubular snouts and presumably 
related to the trumpet fishes. They are of three quite unlike types, 
represented by the genera Solenostomz~s,  ildacvouhamphosns (the 
snipefish), and Cen t~ i scus .  Their small, soft-rayed dorsal and anal 
fins are far back near the tail, and they have an anterior, more or 
less spinous dorsal fin. In  C e n t ~ i ~ c z l s  the body is covered with 
thin scutes, the anterior dorsal fin has a heavy in~t ial  spine more 
or less coalesced with the armature of the back, and projecting 
backxard beyord the tail which, \nth its soft dorsal, anal and 
caudal fins, is bent abruptly downward. This strange llttle fish is 
translucent, and is said to swim in a vertical position, a t  least a t  
times. 

If these stood alone, one might assume a line of descent from 
the sticklebacks, through the trumpet fishes, to the peculiar, spe- 
cialized forms last mentioned. This would suggest that the vari- 
ously functionless or specialized anterior spinous ddrsal fin usually 
present in such a series, foreshadowed, as it were experimentally, 
the simple, well-developed, functional, defensive spinous dorsal of 
the modern spiny-rayed fishes, which, abundant in species and in- 
dividuals, now dominate many of the waters of the ~vorld. I t  
would fit in with the thought sometimes held (not by the writer') 
that characters may arise in evolution as blueprints, so to  speak. 
of something to be of value later. I t  is probably more reasonable 
to look on the series the other way round, as branching off from 
spiny-rayed fishes, parallel and ancestral to those of today, of 
which Solenostomus, etc., are exceedingly specialized remnants, 
and the sticklebacks a terminal member of the series. 

The pipefishes, of which S y n g ~ ~ a f ~ z ~ l s  is the typical and most 
abundant genus. are very slender. elongate marine fishes. with a 
tiny mouth a t  the end of a tubular snout. the body angular in 
cross section, consisting of numerous bony rings, with a varying 
development of keels and ridges on head and body. They have 
good-sized eyes, a shortish dorsal fin of numerous slender, flexible 
simple rays placed more or less in the middle of the back. usually 
a tiny anal fin approximately below it and a small fan-shaped cau- 
dal fin a t  the end of the long, narrow. segmented tail. The pec- 
toral fin is short and broad and ventral fins are lacking. Their 
eggs, and young, until these are large enough to fend for them- 
selves, are carried by the male, usually in a pouch placed behind 
the vent, and his anal fin is inconspicuous or absent. 

Pipefishes inhabit all ITarm and temperate seas, and are abun- 
dant in spe~ies  and indi\ldudls, particularly about the shores of 
continents and continental islands. A few are commonly found in 
estuaries or inhablt fresh nater. They customarily live amonq 
seaweed, and one species (Syngnat/zus pelagicus) is plentiful 
across the eastern North Atlantic in drifting sargassum, where its 
mottled colours give it  a low visibility. They normally glide 
through the viater so slowly, propelled by their weak fins. that 
often they may be captured in the hand easily, but make better 
speed for short distances by an eel-like motion of the whole body, 
Pipefishes vary in size from one or two in. to  one or t ~ ~ o  it . ,  and 
whereas a majority of the species are sufficiently alike to  be 
placed in one comprehencive genus (Syngnat l tus) ,  a number of 
other genera are recognized for the more aberrant. 

The sea horse (Hippocanzpzts), perhaps the most unfish-like 
true fish, is little more than a very peculiar pipefish, w h ~ c h  has 
become short-hodied and compressed, its neck constricted and 
head bent dox~naard at  right angles to the rigid body. its slender 
tail devoid of a terminal fin, and prehensile. Sea horse? frequently 
assume an erect position ni th the head up, either clinging to sen- 
need ni th their tails o r  snimminq free in the water. Their head 
and a r c h ~ d  neck are quite horse-like in outline, strongly suggest- 
ing the piece known as knight in the game of chess. The breeding 
and general habits of sea horses are quite like those of other pipe- 
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fishes. When full grown they vary from about two in. to a ft. 
There are numerous species along the shores of warm seas, differ- 
ing from one another in such minor characters as size, relative 
length of snout, development of keels and knobs and the number 
of their bony rings. The most aberrant (Phyllopteryx) lives in 
the rockweed in Australian waters, and is camouflaged by a very 
irregular form and membraneous flaps from head to tail simulat- 
ing the weed. 

T h e  trumpetfish-like genus Solenostomus, already mentioned, 
has the body, although less completely cuirassed, with bony plates 
as pipefishes have, and resembles them in sufficient other struc- 
tural characters to  indicate a true though distant relationship, thus 
tying up  the family Syngnathidae with the stickleback-trumpetfish 
series. A logical, evolutionary picture of this series would start 
with unknown, primitive spiny-finned fishes, superficially not un- 
like the modern ones, consider Solenostomus, etc., and the trum- 
petfishes divergent, specialized fragments remaining from transi- 
tion forms, the family Gasterosteidae, little sticklebacks, abun- 
dant inhabitants of northern fresh, brackish and salt waters, a 
modern terminal member of the series in one direction, the Syn- 
gnathidae, pipefishes and sea horses, abundant in  warm seas, the 
same in another direction. 

T h e  Squirrelfishes, the Perches and Basses, a n d  t h e i r  
Relatives.-Squirrelfishes (Holocentrus) are rather small, blunt- 
headed, large-eyed, active, symmetrical fishes, one or more species 
plentiful in shallow water along the shores of all tropical seas. 
They have a moderate or rather small mouth with bands of small 
teeth, two dorsal fins, connected a t  their bases, the anterior with 
strong spines, longer than the posterior with soft rays, which is 
close to  the narrow peduncle; and the caudal fin is firm and well 
forked. The anal fin, placed under the soft dorsal, has four initial 
spines, the first very small, the third very long, strong and sharp. 
The  pectoral and ventral fins are of moderate size, the ventral, 
under or slightly behind the pectoral, consists of an initial spine 
and seven flexible, branched (soft) rays. There is a backwardly 
directed, dagger-like spine near the lower, posterior edge of the 
side of the head (on the corner of the preopercle). Their bodies 
are covered with rather large or moderate sized, firm scales, with 
toothed edges and their predominant colour i~ red, with white, 
sometimes yellow, and striped lengthwise, not infrequently with 
black markings on the fins. Myripristis is a not uncommon, some- 
what shorter-bodied, close relative of the squirrelfishes, and found 
in the same waters, probably living somewhat deeper down, unless 
perhaps at  night. I t  is more uniformly red in colour, and has an 
even larger eye. I t  lacks the dagger-like spine a t  the lower edge 
of the head, and those in its fins are not so large and strong. 
Fishes that swim deeper tend to be red in colour, as  compared 
~ i t h  their close relatives in shallow water, and it  is not unlikely 
that the squirrelfishes are a shallow water invasion from greater 
depths. The several other families, related to  them and grouped 
together as berycoid fishes, inhabit relatively deep water. 

I n  superficial characters the berycoid fishes parallel the group 
of perches and basses (percoid fishes), which is the most modern, 
standardized group, abundant in world centres of fish concentra- 
tion and competition, such as warm shore waters. They are of an 
older lineage, known to have been abundant in the upper Cretace- 
ous, and are presumably ancestral to these. There are a number 
of percoid families very like the sea basses, etc., all of which have 
standardized ventral fins consisting of one unsegmented spine and 
five branched soft rays, whereas the berycoids more often have a 
larger number of branched rays in the ventrals. Then there are 
divergent groups of specialized fishes, wherein there is evidence of 
descent from standard spiny-rayed forms, whether from the per- 
coids, berycoids or pre-berycoids is not always clear. Those sup- 
posed to have been derived from the percoids often have the num- 
ber of ventral soft rays reduced below, seldom if ever increased 
to more than five. Two interesting little North American fresh- 
water fishes (Percopsis and Columbia) with two true spines in the 
front of the soft-rayed back fin, one or two in the front of the 
anal, small rough scales and an adipose fin like a trout or catfish, 
a re  probably to be considered specialized derivatives of some 
earlier group, possibly the Haploini, in the direction of the spiny- 

rayed fishes (Acanthopterygii), rather than as representatives of 
the ancestors of these, which, lacking further evidence, must re- 
main uncertain. 

The three large central percoid (perch-bass) families are the 
perches (Percidae) of northern fresh waters, the sunfishes (Cen- 
trarchidae) confined to North American fresh waters and the sea 
basses (Serranidae) which are abundant in the shore waters of 
warm and temperate seas. All are symmetrical, standardized 
fishes, with a spinous anterior and soft-rayed posterior dorsal fin, 
the two more often confluent than separate. Their ventral fins, 
placed nearly under the pectorals, have consistently one spine and 
five branched rays, their scales are of moderate or small size, more 
often rough than smooth, their mouths, usually of moderate size, 
sometimes large, or smaller, their caudal fin rounded, truncate or 
emarginate, rarely well forked, spinous dorsal, soft dorsal and 
anal fins about equally long. 

In  the perches the spinous and soft rayed dorsal fins are  more 
or less separate, though often contiguous. The perch (Perca) is 
abundant in quiet waters of Europe and America, those from the 
two continents very much alike, little more than geographic races 
of the same fish. I t  very exceptionally approaches five lb., and is 
usually much smaller, an excellent pan fish, familiar to  all fresh- 
water anglers, with a pointed head, black cross bands extending 
from the back onto the sides and the lower fins variously yellow 
or red. The few species of pike-perches (Stizostedion) are more 
elongate fishes with large mouths and formidable teeth. Their fin 
arrangement and other structures show them to be nothing more 
than large, predaceous perches, which have assumed pike-like 
habits, superficial characters and appearance. One of these, the 
so-called walleyed pike, is a food fish of importance in America. 
In  America there are also numerous genera and species of slender 
minnow-sized perches known as darters, inhabiting brooks and the 
edges of wider waters. They have mottled colours which render 
them inconspicuous on the bottom or among water weed, resting 
or moving slowly about, but show great agility when they have 
occasion to do so. Male darters, as a rule, become differently, 
often brightly coloured in the breeding season. 

The sunfishes, of which there are a number of species, especially 
in the Mississippi valley drainage, are typically pond fishes, with 
deep, compressed bodies, their spinous dorsal fin continuous with 
that of soft rays behind it. They are of small size, only a few of 
the larger being of any importance as food fishes. Most sunfishes 
assume bright colours, often in  an intricate pattern, red, orange, 
and iridescent blue or green, thus their name. The American black 
basses (Micropterus) belong to the sunfish family, but are more 
elongate, active, predaceous, reach a larger size, commonly reach- 
ing ttvo or three and sometimes between five and 2 0  lb., and rank 
very high as fresh-water game fishes, as well as being excellent for 
ihe table. They lack bright colours, approach the true basses in 
form and have a notch between the spinous and soft dorsal fins, 
which are only confluent a t  the base. All members of this family 
scoop out a hollow in the bottom of pond or stream where they 
deposit and guard their eggs. 

The sea bass family (Serranidae) is one of the largest and most 
varied, comprising very many genera and species of standardized 
carnivorous marine fishes, which range close to  the bottom in shal- 
low or moderately deep water. They vary greatly in size, and are 
usually excellent food fishes. Their bodies, are, as a rule, symmet- 
rical, streamlined, with a t  most a shallow notch between the 
spinous and soft portions of the dorsal fin. A few species found 
in north temperate waters, however, have two separate dorsal fins, 
at most in contact a t  the base, and other characters which make 
of them a ~vell-defined subfamily (Moroninae), sometimes given 
full family rank. These are the true basses in the narrow sense 
and are not strictly marine. Belonging to this group are the Euro- 
pean bass (iMorone labrax), two large, comparable species found 
in both fresh and salt water; the American striped bass (Roccus 
saxatilis) and oriental spotted bass (Lateolabrax japonicus) ; the 
American fresh-water white and yellow basses; and brackish water 
white perch. I n  the vernacular the smaller species of this family 
are in general known as perches, the larger as basses. As a matter 
of fact, these two names are frequently and less appropriately 
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used for similar but more or less unrelated fishes-belonging to 
other families. 

I n  tropical seas fine-scaled sea basses related to the groupers 
(Epinephelzls) are abundant, represented by a number of genera 
and many species. Some attain a very large size, the largest up to 

BY COURTESY OF T H E  N Y .  ZOOLOGICAL SOCIETY 

M A R G A R E T  G R U N T  ( H A E M U L O N  A L B U M ) ,  A MARINE PERCH OF THE 
FAMILY HAEMULIDAE,  PEARLY W H I T E  I N  COLOUR. IT RANGES FROM 
FLORIDA TO BRAZIL 

five or seven ft., weighing 600 to 800 lb. The number of spines in 
the dorsal fin in this group is unusually standardized, a difference 
of one or two (or about 10%) sometimes a criterion to separate 
not only the species but the genera. 

Besides these three central ones, there are several other im- 
portant families of related marine percoid fishes, mostly inhabit- 
ants of warm shore waters, which differ from perches and basses, 
in that their gill covers are spineless, the maxillary slips under 
the edge of the preorbital when the mouth is closed and there is 
a specialized axillary scale a t  the upper corner of the base of the 
ventral fins. The snappers (Lutianidae) are of moderate size, 
characterized by large mouths and strong teeth. They usually 
have deeper, more compressed bodies, emarginate caudal fins, are 
more active swimmers, and range about in small schools preying 
on smaller fishes. The somewhat similar grunts (Haemulidae), so- 
called from the grunting sounds they make, mostly small species 
and particularly abundant in West Indian waters, have a weaker 
dentition. The porgies (Sparidae), varying in size, have molar 
teeth on the sides of the jaws, and the front teeth frequently 
incisor-like. I n  the Leiognathidae, more active, weak-toothed 
fishes with well-forked caudal fins, the mouth parts are excessively 
protractile, can be thrust out or drawn back. 

The croakers (Sciaenidae) are a large family of carnivorous 
fishes, generally abundant on the sandy shores of all warm seas, 
somewhat less closely related to the central percoid families. They 
have a long soft-rayed dorsal, and short anal fin, the anal spines 
reduced in size and number to two or even one. R4ost of them 
feed on or close to the bottom, but a few, like the weakfish and so 
called sea trout (Cynoscion regalis and C. ~zebulosus) of the east- 
ern U.S., swim more actively higher up in the water. The shape 
of the body, size and shape of the mouth varies.greatly in this 
family. The weakfish has a symmetrical, streamlined body, a large 
mouth \i7ith projecting lower jaw and slightly emarginate caudal 
fin. Bottom feeding species such as the croaker (Micropogon) 
and kingfish (Menticirrhzts) have a rather small mouth, the lower 
jaw somewhat the shorter, and sometimes barbels on the chin. In  
the croakers the caudal fin tends to be rounded, sometimes is 
pointed, never deeply forked. They are notable for croaking or 
grunting sounds which they make, and for unusually large, more 
or less ivory-like otoliths or free ear bones. One of the largest 
species is the sea-drum (Pogonias) reaching a length of four ft. 
and weight of nearly 150 lb.; the smallest are seldom more than a 
few in. long. The most notable, and one of the very few found in 
fresh water, is the fresh-water drum (dplodinotz~s grun~ziens) of 
the Great Lakes and hIississippi valley, which grows to three or 
four ft. and weighs 50 or 60 lb. 

Some of the most excellent or important food fishes and most 
sought after game fishes are members of these percoid families. 
There is the ~valleyed pike in the Percidae. black basses in the 
Centrarchidae. The striped bass is unexcelled for the table, often 
weighing 50 and recorded more than IOO lb., and is much sought 

by devotees of rod and Iine. The weakfish or" the Sciaenidae fur- 
nishes excellent sport as well as being an important market fish. 
In  the West Indies and adjacent regions, snappers (Lutianidae) 
are of the choicest food fishes; grunts (Haemulidae) a very popu- 
lar pan fish; porgies (Sparidae) in all markets; and the larger 
groupers (Serranidae) probably of greater market importance. 

Flatfishes or Flounders.-The flatfishes (Heterosomata) are 
in one respect the most remarkable of any in the sea. Fishes in 
general, be they shark, sea horse, perch, or something in between, 
are bilaterally symmetrical, but a flatfish lies on one side on the 
bottom, and has both eyes on the other (upper) side. Further- 
more, their upper side is dark, usually mottled gray or brown, 
their underside, with rare exceptions, is white, colourless. They 
can change the tint and even pattern of the upper side to make it  
correspond more completely with their surroundings and reduce 
their visibility. At rest they lie motionless on the bottom, their 
flat, compressed bodies at  times more or less covered with sand or 
mud, with the eyes, which protrude slightly and can be moved 
freely, exposed. They glide short distances and settle to rest 
again, but many of them swim up freely into the water a t  times, 
in pursuit of small fishes or other creatures on which they feed. 

~he i rTi la te ra1  asymmetry is made no less remarkable by the 
fact that when a tiny flatfish hatches from the egg it  swims or 
drifts free in water for a time and has an eye on either side of the 
head like a typical fish. The great halibut (Hippoglossus hippo- 
glossus), largest of the flatfishes, which reaches a maximum length 
of about nine it .  and weight of 700 lb., goes to  the bottom when 
an in. or two, smaller species when a fraction of an in. long. Most 
species lie consistently with one or the other side up, according to 
their kind, a few with sometimes one, sometimes the other up in 
different individuals. As the time approaches for giving up its free- 
swimming habits, one eye of the larval flatfish travels around the 
top of the head from that which will be the lower to the upper side. 

The soles are well distinguished from other Heterosomata by 
their very small eyes, small crooked mouths, and frequent absence 
of pectoral fins. For the rest, species with a large symmetrical 
mouth and symmetrical ventral fins were placed in a "halibut 
tribe"; those with smaller crooked mouth and ventral fins nearly 
or quite symmetrical, in a "flounder tribe," species of northerly 
distribution which are dextral (lie with the right side up) ; those 
with the mouth symmetrical, large or small, the ventral fins un- 
symmetrical, in a "turbot tribe," which extends into warmer 
waters and comprises sinistral species (that lie with the left side 
up). This is still a convenient way to classify these fishes, al- 
though it  does not express all the phylogenetic relationships re- 
cently worked out within the group. There are many genera and 
species of flatfishes, especially along the shores of northern seas. 
They are common enough in the tropics also, but usually smaller 
species and a less important factor of the fish fauna there. So 
far as is known, all flatfishes are good to eat and some are very 
highly prized for the table. They are important food fishes in 
the cool and temperate shore waters of all seas. 

The  origin and relationships of flatfishes were a puzzle until 
i t  was pointed out that Anzphistium parudoxtrm, a fossil fish 
from the upper Eocene, with an eye on either side of the head 
as in normal fishes, was in many respects intermediate between 
them and the Zeidae, of m-hich the John Dory (Zeus faber) is 
the best known of a few living representatives. The Zeidae are 
deep-bodied, compressed fishes, with a narrow peduncle, a spinous 
and a soft-rayed dorsal fin, and six to eight soft ventral rays. 
They are very likely a specialized offshoot of the berycoids. Their 
classification with the Heterosomata, although not now universally 
accepted, is probably correct. 

T h e  Silverside-Barracuda, a n d  L a b y r i n t h  Fish,  Groups.  
-The silversides (Atherinidae) are slender fishes a few in. long, 
very abundant in salt  watel on mainland shores of warm and 
temperate seas, and with comparatively few fresh or brackish 
water species. They swim near the surface, and most of them 
are pale-greenish above, white below and with a bright silvery 
band along the side. In  the economy of the sea they are an 
important food item with larger fishes and with sea birds. This 
colouring p i ~ s ~ m a b l y  decreases their visibility, especially to  
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enemies below, and prevents their ranks being depleted. They 
are carnivorous, and in turn prey on smaller aquatic creatures. 

Silversides have two dorsal fins, the anterior, near the middle 
of the body, very small, of a few flexible spines and connecting 
membrane, well separated from the posterior of soft rays, which 
is placed well back more or less over the hind part of the usually 
somewhat longer anal fin. Their spinous dorsal fin would seem to 
be a nonfunctional rudiment, inherited from more perch-like 
species, and their paired ventral fins, placed somewhat farther 
back than the pectorals, have five soft rays as in percoid fishes, 
but they are generally considered more primitive than, rather 
than derivative from, these. They have large eyes, streamlined 
bodies and are active swimmers, usually with a rather well- 
forked caudal fin. 

The  mullets (Mugilidae) and barracudas (Sphyraenidae) are 
two other families of fishes, with a similar small, well separated, 
anterior spinous dorsal fin. Although superficially quite unlike 
each other and the silversides, the differences are obviously closely 
correlated with habits of life. The three families are related and 
belong in the same natural order or suborder (Percesoces). 

Mullets are schooling fishes of small or moderate size, with 
short soft-rayed dorsal and anal fins, placed one above the other, 
well back. Their bodies are streamlined, more or less cylindrical; 
and they have a small, transverse, toothless mouth, slightly on 
the under side of the head and are bottom feeders. They are 
strong snimmers and proficient a t  leaping out of water. The 
marine species are abundant in shallow water on muddy or sandy 
shores, often running into brackish water, and are gray, and 
white or silvery in colour. One of the largest (Mz~gil cephalus), 
one or two ft. in length, with dark streaks along the rows of 
scales above, occurs cosmopolitanly in all warm seas. There are 
a few fresh-water mullets, one of which (Agonostomus or Dajaus 
monticola) inhabits most of the streams in the West Indies and 
Middle America. Contrasted with mullets, the barracudas are 
moderate or large-sized, highly predaceous, pike-like marine 
fishes, with large mouth, projecting chin and formidable teeth. 
The smaller species grow to a ft. or two in length, the largest, 
the great barracuda of the West Indies (Sphyraena barracuda), 
questionably distinct from an East Indian form, to five or six, 
possibly even ten it. 

Silversides are good to eat. A large one (Basilichthys or 
OdontestJzes bonariensis), resembling a smelt, is abundant in 
Argentina, where it is called "pejerrey" (that is, kingfish) and 
particularly highly prized. A small brackish water species (Men- 
idia beryllina) is fried en masse and called "white bait" near 
New York. Although relatively little marketed in the US., mul- 
lets are a favourite table dish in some countries and are raised 
by Chinese in coastwise ponds. The smaller species of barracuda 
are usually considered exceiient, the large ones thought to be 
un~vholesome in some localities. Whether it  is that their meat 
may have intrinsic toxic properties, or that it  spoils very quickly, 
is uncertain. The danger to swimmers from barracudas is doubt- 
less exaggerated, but large, predaceous fishes may strike at any- 
thing moving in water, and accidents, where a barracuda is the 
culprit, certainly occur. 

The  Melanotaeniidae, small, compressed, usually deep-bodied 
fishes, numerous species of which inhabit the fresh waters of 
Australia and Xew Guinea, are closely related to the silversides, 
although they do not look much like them. They have a longer 
soft-rayed dorsal, and especially anal fin, the anterior spinous 
dorsal somewhat stronger and higher, close to although separate 
from the soft-rayed fin behind it. The threadfins (Polynemidae), 
with comparatively few marine bottom species, which are some- 
times placed in the same order, have the spinous not greatly 
smaller than the soft dorsal, soft dorsal and anal fins short, 
caudal fin well-forked, the pectoral fins low down, consisting of 
two parts, the lower part of free thread-like filaments, which can 
be moved independently and serve as organs of touch. 

The  goatfishes (Mullidae) are an easily recognized family of 
moderate sized marine fishes, closer to the percoids. There are 
numerous species in warm seas, usually valued for food. A goat- 
fish has two dorsal fins, spinous and soft-rayed, of approximately 

equal size, the ventral fins placed about under the pectorals, and a 
well-forked caudal fin. I t  has a long, curved snout, which may 
project slightly beyond the tip of the lower jaw, and a pair of 
long, fleshy tactile barbels a t  the chin. The prized "red mullet" 
of Europe is a goatfish. The cardinal fishes (Apogonidae or 
Cheilodipteridae) are another easily recognized family, this one 
classified as of the percoid series. They are short-bodied little 
fishes from two or three to ten in. long, with two separate dorsal 
fins not greatly different in size, a large oblique mouth and un- 
usually large eyes. There are numerous species, a majority re- 
ferred to the genus Apogon common in the shallow shore waters 
of all tropical seas, and in fresh water in New Guinea. They have 
a tendency to be nocturnal, and some, a t  least, carry their eggs in 
their mouths. Small West Indian species (Apogonichthys) are  
known to inhabit the shells of living conchs. There are a few 
longer-bodied, stronger-toothed genera of this family in deeper 
water, 

The labyrinth fishes, of somewhat the same evolutionary level 
as the Percesoces, are fresh-water species with a breathing organ 
accessory to the gills, which enables them to live out of water 
for protracted periods. Two or three snakeheads and a number 
of small fishes allied to the climbing perch, which belong to this 
group, are plentiful in Africa but it is primarily south Asiatic. At 
the base of the labyrinth fish series there are the snakeheads 
(Ophicephdus), in which a pair of pouches from the top of the 
pharynx, lined with thickened and puckered membrane richly 
supplied with blood vessels, function as might rudimentary lungs. 
These are vigorous, elongate, large-mouthed fishes, more or less 
cylindrical in front and compressed behind, with a single, long, 
even-bordered dorsal fin of soft rays only occupying most of the 
length of the back, an only shorter anal below it, the small 
ventrals about under the rounded pectorals and the caudal fin 
also rounded. Their bodies are covered with rather small, smooth 
scales. This is a generalized type of fish suggesting the bowfin in 
appearance, but, of course, with no relationship to it ,  beyond that 
of having a not dissimilar manner of living. Snakeheads are very 
tenacious of life, can push themselves along the ground out of 
water with the pectoral fins and can survive being buried in the 
mud of marshes and pools when these have temporarily gone 
dry. The largest species reach a length of three or four it .  

Other fishes of this group have a more complicated labyrinth- 
like accessory breathing organ in a chamber above the gills. One 
of these, the climbing perch (Anabas testz~dineus or scandens), 
found in fresh or brackish water of southern Asia and adjacent 
continental islands, is not unlike a snakehead in shape and gen- 
eral appearance, with a smaller mouth, blunter head, larger eye 
and its long dorsal and anal fins are spinous except for a short 
posterior part of soft rays. I t  reaches a length of nine or ten in. 
Climbing perches migrare from pond to pond at night, and use 
their spread gill covers as well as their fins in hitching along 
overland. When in water they frequently come to the surface to 
gulp air; and it is said that they will suffocate if unable to do 
so; also that after rain they come out of water and invade gardens 
in search of earthworms, and that the natives of some parts of 
India dig them up with a shovel for food where they lie dormant 
in the mud of temporarily dried up waters. 

The goramy or gouramy (Osphronemus) is a deep-bodied, 
compressed fish, with a dorsal fin-which has about an equal 
number of spines and soft rays-along the posterior half of the 
back, a longer anal fin with more rays than spines and the first 
soft ray of the ventral fins produced in a very long filament. 
about as long as its head and body. Gouramies reach a length 
of 20 in. and are an excellent food fish, introduced in various 
tropical countries where they are not native. Smaller, similar 
fishes of the genus Trichogaster, frequently kept in aquaria, have 
the ventral fins reduced to the single, long filament and a rudi- 
mentary spine. Several small labyrinth fishes are favourites for 
household aquaria because of their bright colours and interesting 
breeding habits. The paradise fish (Macropodus) has large, 
decorative fins, the dorsal and anal pointed behind, and the 
caudal fin forked in the common species. I t  makes a floating nest 
of foam by blowing bubbles of air and a sticky mucus, which 
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adhere together, and beneath which the eggs are placed. Unlike 
the paradise fish, the fighting fish (Betta) has a short dorsal fin 
with not more than one initial spine, spines in the front of the 
long anal fin few or absent. The dorsal fin, although short, may 
be high, caudal fin is large and somewhat pointed. Fighting 
fishes are only three in. or so long. They build a bubble nest like 
the paradise fish and the males not only guard nest and eggs 
assiduously, but are so combative that they are sometimes pitted 
against one another for sport, as are gamecocks. Another small 
aquarium fish, seldom over two in. long (Ctenops vittatus), is 
called purring gouramy on account of the sound which it makes, 
especially during the mating period. I n  making this sound, the 
fish, with gill covers and fins extended, shakes itself violently, 
and it can sometimes be heard more than 2 j  ft. away. 

Mackerel-Like Fishes.-The mackerel-like fishes (Scombri- 
formes) are an ad~ptat ion to strong, continuous swimming in 
open water. They are carnivorous and marine, have pre-eminently 
streamlined bodies and a firm, well-forked caudal fin, their pro- 
pelling organ, set on a firm, narrow peduncle, which is frequently 
keeled in a horizontal plane, that of the fin's motion Whatever 
the mechanics involved may be, this kind of tail is obviously 
advantageous to wide-ranging aquatic animals. Its form in the 
whales and porpoises, which are mammals, simulates that in the 
big mackerels, though differing by an angle of go0, for they move 
their flukes in a vertical instead of a horizontal plane. 

The Scombriformes as now recognized, are characterized by 
expansion of the tail (hippural) bones which support the rays 
of the symmetrical caudal fin, so as to mask almost completely 
its hereditary asymmetry. The principal families in this order are 
the pompanos and crevallys (Carangidae); mackerels (Scom- 
bridae) ; spearfishes and swordfish (Istiophoridae and Xiphiidae). 
In  the Carangidae, the most primitive or perch-like of these, 
the spinous dorsal fin is much shorter than the soft-rayed fin 
behind it, its spines weak, the premaxillaries are more or less 
protractile and snout and upper jaw not fused. In  the Scombridae 
the snout and upper jaw are fused, more or less pointed and 
beak-like. The spinous dorsal fin may he short, well-separated 
from the posterior dorsal fin of soft rays, or long although weak, 
depressible in a slot in the back and very low posteriorly, but 
extending approximately to the front of the soft dorsal. The 
soft dorsal, as well as the anal fin, below or slightly behind it, is 
short, but both are followed by a series of independent small 
finlets, each of a single branched ray, which extend back to the 
peduncle. The Istiophoridae and Xiphiidae are strange, large 
fishes in which the fused snout and upper jaw project far forward 
as a hard spear or sword, round in cross section in the former, and 
horizontally flattened in the latter. 

There are at  least three natural divisions of the Carangidae. 
The large. predaceous, wide-ranging amberjacks (Seriola), abun- 
dant in all warm seas, and perhaps the most primitive. I n  these 
the spinous dorsal fin is very small and low, the anal fin is con- 
siderably shorter than the soft dorsal and the pectoral fins are 
short. A slight arch in the front of the lateral line blends into its 
posterior straight part which runs in the centre of the tail and a 
gristly keel in the mid-line of the narrow caudal peduncle is more 
or less developed. The largest amberjacks reach a length of five 
or six ft. Their young have dark crossbands and hover about 
driftwood, small boats, or follow coastwise sharks. Of two or 
three related genera, the pelagic pilotfish (Naucrates ductor), 
which follows offshore sharks, is most interesting. I t  is quite 
like an amberjack, but somewhat more slender and cigar-shaped, 
with a smaller mouth; and with age, first the membranes con- 
necting the spines of its dorsal fin, and then the spines them- 
selves, become obsolete. I t  only grows to be a ft. or two in 
length, is blue above instead of greenish in colour, and its cross- 
bands, which are persistent through life, are somewhat broader 
than those of young amberjacks. In  short, it is essentially a 
somewhat specialized young amberjack which retains its youthful 
habits and colours to maturity. 

In  the crevallys (Caranx) the anal fin is preceded by two short, 
stout spines, separate from the rest of the fin, and is little 
shorter than the soft-rayed dorsal above it. As the fish grows 

large, the pectoral fin becomes long and falcate. The  lateral line 
consists of a more or less arched anterior, rather clearly defined 
from the posterior straight part. The scales, fine over the rest of 
the body, are enlarged on the peduncle into keeled scutes. The 
peduncular keel, thus formed, may be strong or weak, the keeled 
scutes confined to the peduncle, or extending forward to occupy 
the entire straight part of the lateral line. A number of genera 
allied to Caranx differ widely from one another, and yet are so 
connected by intermediates, that the number recognized becomes 
a matter of judgment, and there is little doubt they evolved from 
a common ancestor. I n  the scads (Trachurz~s), cooler water fishes 
than the others, more abundant in temperate than in tropical 
seas, enlarged scutes extend the whole length of the lateral line, 
though usually less firm and without keels on its anterior arch. 
The mackerel scads (Decapterus) are more elongate and cigar- 
shaped. Contrasted with them there are several deep, short- 
bodied, compressed genera (Selene, Vomer or Argyreiosus, Alec- 
tis). Young moonfishes (Vomer) look a good deal like a silver 
dollar. Young threadfishes (Alectis ciliaris) are also almost 
circular in outline, with dark crossbands and with a number of 
anterior rays of soft dorsal and anal fins prolonged as  thread-like 
filaments, which extend back well beyond the tail. They drift 
widely in ocean currents, and are indistinguishable in all warm 
seas. Most young fishes are more slender than adults of the same 
species, but there is a tendency for young Carangidae to  be con- 
siderably deeper and more compressed than their elders, probably 
correlated with a drifting habit. 

The pompanos (Trachi?zotus) have a small, horizontal mouth, 
beneath a blunt, rounded snout, short pectoral fins and the curve 
of the lateral line low and even as in the amberjacks, but their 
anal fin is little shorter than the soft dorsal above it ,  as in 
Caranx. They have a very small spinous dorsal fin, reduced t o  
isolated rudimentary spines in the adult. The leather jacks 
(Scornberoides and Oligoplites) are quite different from, although 
probably related to. the pompanos. They are usually elongate, 
more compressed, with large mouth and projecting lower jaw, 
linear, more or less fused scales which give the skin a leathery 
texture, and are bright silvery in colour. 

In  the true mackerels (Scomber), the spinous dorsal fin is 
short and distant from the soft dorsal; there are  a pair of small 
keels a t  the bases of the upper and lower lobes of the forked 
caudal fin, but none in the centre of the peduncle. Members of 
this genus are less than two ft. and weigh less than four lb. They 
swim a t  the surface in close-rankd schools. These schools are  
sometimes of immense size in the common mackerel (Scomber 
scombrzrs) of the North Atlantic, a familiar and important food 
fish. This species invades and spawns in cooler waters in summer 
than are frequented by most of this family, and is remarkable 
for a surface fish in that it  also swims at  considerable depths. I t  
lacks an air bladder, and on this basis was considered generically 
distinct from its close allies, but lacking one is probably corre- 
lated with the great difference of pressure at  varying depths, and 
to be considered here as no more than a species character. The 
mackerel schools disappear in winter and where they go is not 
well understood. 

Other members of the mackerel family have a central, gristly 
keel an the peduncle, the spinous dorsal fin usually extending 
along the back to approximately the front of the soft dorsal, 
although low behind and depressible in a slot. Those of the genus 
Scomberomorus or Cybiz~rn are slender and of moderate or large 
size. The American Spanish mackerel (Scomberomorus macu- 
latus), a very choice food fish, has a maximum weight of about 
ten lb., and the Florida kingfish (Scomberomorus cavalla), a 
well-known game fish, may reach a length of five ft .  and weigh 
100 lb. There are several genera of mackerels of moderate or 
large size, those reaching a weight of 2 0  lb. or less are commonly 
known as bonitos, and the larger species as tunas. The largest 
is the tunny or blue-fin tuna (Thunnz~s thynnus) which not in- 
frequently exceeds 1000 lb. I t  has the body covered with fine, 
inconspicuous scales, and silvery marks on the Sides. I t  is a 
very active, full-blooded fish, with body temperature appreciably 
above that of the water in which it  swims. This species and two 
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or three of its close relatives have a somewhat different structure 
of the vascular system from other mackerels, which led to their 
unjustifiable classification in a different family by some authors. 
The  oceanic bonito (Katsuwonus pelamis), which reaches a 
maximum weight of about 2 0  lb., has enlarged, more or less fused 
scales forming a corselet in the shoulder region, most of the body 
scaleless. I t  is a heavy, barrel-shaped fish, pointed at  both ends, 
with lengthwise dark stripes on the lower parts, and is truly 
pelagic, roaming the open ocean far from land in small schools 
which prey on flying fishes. 

T h e  sailfishes (Istiophorus) and marlins (Makaira) have a long 
dorsal fin extending on the front of the back to over the first 
anal fin, small, low second dorsal and anal fins farther back, the 
ventral fins slender, reduced to one or two rays, body covered with 
irregular, linear scales and a small keel a t  the base of each lobe 
of the deeply forked caudal fin, but no central keel on the pe- 
duncle. In  the sailfishes the ventral fins are long, the dorsal fin 
is very high throughout, although depressible in a slot in the 
back; in the marlins it is moderately high in front and becomes 
low behind. Sailfishes are slender and compressed, and although 
they reach a length of more than eight it., seldom weigh more 
than roo lb., whereas the largest marlins approximate 1,000 lb. 

The  broadbill swordfish (Xiphias) has a short, high dorsal fin 
on the front of the back, pectoral fins placed very low and 
ventral fins absent, a keel in the centre of the peduncle and 
smooth, scaleless skin. The largest swordfish exceed 800 lb. 
They prey on smaller schooling fishes such as mackerel and 
herring, apparently killing or disabling them with their sword so 
they can be picked up easily. Snordfish are taken commercially 
~ i t h  the harpoon, a dangerous pursuit, as they not infrequently 
drive their sword through the bottoms of small boats engaged 
therein. There are also many instances of the swords of sword- 
fish and spears of marlins being driven into the timbers of 
wooden ships a t  sea, and broken off. Hatching from a tiny egg, 
the swordfish passes through two or three unlike phases before 
it approaches the form and appearance of the adult. At one time 
it has a long, high dorsal fin. a t  one time it has scales, shoming its 
relationship to sailfish and marlins. The several scombriform 
famllies just passed in review contain highly valued food fishes, 
and nhereas a few of the many species of crevallys and mack- 
erels are locally considered un~vholesome, it  is questionable 
nhether it is that their flesh has intrinsic toxic properties, or 
that it  spoils quickly. 

The  family Bramidae, containing short-bodied, compressed, 
deep-nater fishes, wherein there is no distinct spinous division in 
the long dorsal and anal fins, and the scales are somewhat larger 
than is the rule with this order, are also placed in the scombri- 
formes. So is the dolphin (Corypltaena) without close relatives. 
The common dolphin (C. hippurus) is a slender, streamlined, very 
swift swimming fish which reaches a length of about six ft., and 
is one of the most truly pelagic. Small groups of dolphins swim 
a t  the surface of all warm, blue seas, when far from land prey- 
ing on flying fishes for the most part. They sometimes come 
head and shoulders out of water to seize one when it  takes to 
the air, or speeding under the shadow of another are ready for 
it nhen it drops back into the water. The dolphin is very beau- 
tifully coloured, marked with blues, and bright yellow behind. 
\I.'hen taken from the water, pink and green flushes run over its 
sides I t  has an even-bordered, undifferentiated dorsal fin ex- 
tending the whole length of the back, old males a high, narrow 
crest vhich gives their forehead a vertical profile. 

This fish is the dolphin of sailors. The name dolphin is also 
used for porpoises, which are mammals, not fish at  all, particu- 
larly for the offshore, blue water porpoise (Delphinus delphis). 
This sometimes caused confusion which extended far back in 
language, for the dolphin of heraldry, as figured, usually combined 
characters perta~ning, or supposed to pertain, to these two unllke 
marine animals. 

The bluefish (Ponzatomzis saltatrix), a highly predaceous 
schooling species found in the Atlantic and Indian oceans, and 
particularly valued as a food fish on the Atlantic coast of the 
U S . has much the contours, fin arrangement and appearance 

of an amberjack, the most obvious differences being an appreci- 
ably broader peduncle without a trace of a keel, and that the 
scales, although small are slightly rough (ctenoid). I t  was some- 
times classified with the Scombriformes, but is actually a percoid, 
a freer-swimming, wide-ranging representative of the sea bass 
family (Serranidae). One might arrange the mackerel-like fishes 
in a rational series of increasing specialization, from the bluefish 
to the crevallys, to the mackerels, to the swordfish. but this 
would not be a true evolutionary line. Each more highly spe- 
cialized group probably branched off from some spiny-rayed 
fishes at an earlier phase of the history of these, and has been 
changing in its present enrironment for a longer period. I t  is 
even questionable if the family Carangidae is an entirely nat- 
ural one, if its different divisions had a common origin, or rather 
have followed a somewhat parallel evolutionary course. Through 
close relatives of the mackerels, a series leads to increasingly 
slender, deep-water forms, in which a typically mackerel-like 
though tiny caudal fin is evidently vestigial, and the elongate, 
band-shaped, bright silvery cutlass fish (Trichiurus) of shore wa- 
ters, with large mouth and canine teeth, dorsal fin extending the 
length of the back, no ventral fins and the finless tail tapering to 
a slender filament, seems to be a terminal member of this series. 

The pomfrets (Stromateidae) are small, deep-bodied, com- 
pressed shore species, usually valued for food, which bear a 
strong, superficial resemblance to some of the Carangidae, though 
their relationship to the Scombriformes is uncertain. They are 
characterized by having small ventral fins present in the young, 
but reduced or altogether absent in the adult, and the oesophagus 
armed with numerous horny teeth. Several peculiar pelagic spe- 
cies are usually placed near this family, e.g. the little banded 
man-of-war-fish (i\'omeus gronovii) which accompanies the Portu- 
guese man-of-war (Physalia), and when alarmed swims up close 
under the iridescent bubble-like float of this dangerous jellyfish 
for protection, familiarity enabling it  to avoid its long, stinging 
tentacles. 

Coral-reef Families, Triggerfishes and Others.-There 
are several series of fish families supposed to have been derived 
from the modern percoids. The surf fishes (Embiotocidae), 
cichlids (Cichlidae) , and demoiselles (Pomacentridae) , are mostly 
small, active centrarchid (sunfish)-like fishes. with the anterior 
part of the dorsal fin, of strong spines, confluent with the pos- 
terior part, of soft rays. The surf fishes, of which a number 
of species are abundant in shore .vr-aters from British Columbia to 
California, and others are recorded from Japan, are notable for 
giving birth to  a relatively small number of large young, instead 
of laying eggs. The cichlids and demoiselles have a single nostril 
on each side, instead of the usual two. The former are fresh- 

B Y  C O U R T E S Y  O F  T H E  N . Y .  Z O O L O G I C A L  S O C I E T Y  

A NGELF IS H ( A N G E L I C H T H Y S  CILIARIS)  A CHAETODONT FROM THE WEST 
I N D I E S  

water fishes of Africa and South America, the latter very abun- 
dant about coral reefs, many of them brightly coloured. The dis- 
tribution of these two families suggests that they had a common 
origin in tropical seas and diverged on the basis of this habitat 
difference. The cichlids all care for their eggs and young; a 
number of African species carry the eggs until hatched and har- 
bour the young in their mouths. 
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The butterfly and angelfishes (Chaetodontidae) are another 
abundant coral-reef family. They have deep, compressed bodies, 
covered with rather small, rough scales, small mouths with bands 
of fine bristle-like teeth, the anterior spinous and posterior soft- 
rayed parts of the dorsal fin continuous, with the base of the 
latter, and of the similar anal fin below it, masked with fine scales. 
The butterfly fishes are of small size, and a profusion of different 
species are mostly boldly marked with black bands, frequently 
with ocelli, especially in the young. Many have similar pat- 
terns, but those of s o  two are quite identical. Their markings, 
combined with bright colours, mostly yellows, make them very 
conspicuous. A coral reef itself is often monotone, or with its col- 
our in masses. I t  is its great variety of gay, active fishes, pre- 
eminently conspicuous as one looks down through clear water, 
which makes of it one of the most colourful phenomena in nature. 
The fishes in most environments are coloured so as to give them 
a low visibility, a protection from their enemies, or not to attract 
the attention of their prey. The colours of active reef fishes 
were called immunity colours, the hypothesis being that the reef 
is a labyrinth, providing so many avenues of escape that the 
danger from predators is minimized. I t  is also to be noted that 
these highly coloured fishes are not themselves predatory. The 
angel differ frvm the butterfly fishes in having a strong, back- 
wardly directed spine at  the corner of the preopercle (on the 
lower side of the head). The angelfishes as a whole grow larger 
than the butterfly fishes. Some have bright, massed colours, and 
are among the most gaudy denizens of the reef, others are rather 
uniformly dark in hue. 

The limits of the Chaetodontidae are not well-defined, there 
being several different fishes, more or less obviously allied to, 
but not properly belonging in, this family. Another, perhaps the 
most numerous, coral reef group, the wrasses and parrot fishes, 
is more clearly set apart. The wrasses (Labridae) are charac- 
terized by a small mouth, rather thick lips, strong, b~ell-spaced, 
usually pointed teeth in the jaws, the throat bones heavy and 
bearing teeth which are often blunt grinders. Most have moder- 
ately elongate, compressed bodies, covered with large, smooth 
scales, the anterior spinous and posterior soft-rayed parts of the 
dorsal fin are continuous, usually even, and the spinous as long 
or longer than the soft part, which is opposite and approxi- 
mately equal to the anal fin. With a little experience one can 
recognize a member of this family a t  sight, although its many 
genera differ considerably from one another. Some have small, 
fine scales, some are short-bodied, some little, ~thers~excessively 
compressed. They have a characteristic manner of swimming, 
gliding about propelled by a rowing motion of the pectoral fins, 
only using the tail when extra speed is requisite. Their tail is 
usually deep and compressed. The caudal fin, although large 
and deeply forked in the adults of some species, is an adornment 
rather than a propeller. The reef species are, as a rule, brightly 
coloured; any colour in the rainbow may be present, according 
to species, in a fine intricate pattern or in masses. Comparatively 
very few wrasses are found outside the tropics in cooler northern 
waters. One such, the tautog or blackfish (Tautoga onitis) of the 
Atlantic coast of the U.S., is an excellent food fish; and another, 
the bergall or cunner (Tautogolabrus adspersus), is found in 
really cold water, as far north as Labrador. The parrot fishes 
(Scaridae) are little more than heavy-bodied, large-scaled wrasses, 
in which the jaw teeth, instead of being well-spaced, are fused 
above and below, to form a hard, parrot-like beak, no doubt 
capable of biting off bits of coral. Most of these are highly 
coloured also, although some found over muddy or in weed bot- 
toms are dull, or mottled so as to be inconspicuous. Their colours 
are usually massed; a few are red or blue, but in most green 
predominates, with red, orange, yellow or blue markings. A 
great many wrasses are small, some of moderate or large size; 
the parrot fishes on an average are larger. 

The Acanthuridae, another tropical marine family, have well- 
compressed, usually deep bodies, fine, inconspicuous scales, a 
narrow peduncle and emarginate to forked caudal fin, a good- 
sized eye placed high, a small mouth placed low and are largely 
herbivorous. An evenly-margined, sometimes high dorsal fin of 

weak spines and soft rays extends along most of the back, and a 
similar anal fin, shorter because it  has only two or three initial 
spinous rays, is placed under its posterior part. The surgeonfishes 
(Hepatus, sometimes called Acanthuvzrs or Teuthis) are the com- 
monest genus in this family. There are a number of species. 
characterized by a strong sharp-edged spine on the caudal pedun- 
cle, depressible in a groove, and when erect pointing forward 
and outward. Most are dull coloured, some yellow or blue. or 
with bright markings. Another genus has the dorsal and anal 
fins excessively high, another has immovable nodules on the 
peduncle in place of the depressible spine. Just how the Acan- 
thuridae are related to  the Chaetodontidae is uncertain. The 
peculiar Moorish idol (Zanclus), widely distributed across the 
Indo-Pacific Ocean, seems to occupy a somewhat intermediate 
position between the two families. In  some respects the Acan- 
thuridae approach the plectognath fishes, next to  be considered. 

The Plectognathi are supposed to be the terminal member of 
the central line of specialization evolved from percoid fishes. They 
comprise several unlike families which are clearly more closely 
related to one another than to anything else. All have small. 
nipper-like mouths, soft-rayed dorsal and anal fins alike, placed 
well back and over one another, the scales abnormal or absent 
and are weak swimmers. The triggerfishes (Balistidae) have a 
leathery skin reinforced with small, nonoverlapping scales, a 
spinous dorsal fin placed well forward, consisting of one strong. 
and one or two weak, depressible spines behind i t ,  the first weak 
spine locking thc atrong spine when that is erect. The mechanism 
involved suggests the trigger of a gun, thus the name triggerfish. 
The filefishes (Monacanthidae) are more strongly compres$ed, 
thinner bodied, the leathery hide with fine inconspicuous asper- 
ites only, and have a single high but more slender spine on the 
front of the back, with the small one behind i t  inconspicuous 
or obsolete. The boxfishes (Ostraciontidae) have the head and 
body completely encased in fused bony plates, leaving only the 
tail and bases of other fins free to act as propellers. Their 
cuirass is either four angled, squarish, or with a raised ridge in 
the centre of the back, making it  triangular in cross section; 
and some species, called cowfish, have horn-like spines projecting 
forward above the eyes. The porcupine fish (Diodon), on the 
other hand, is covered with long, strong spines, and can inflate 
the body so that they project in every direction. The  swellfishes 
(Tetraodontidae) have a loose skin, variously smooth or with fine 
prickles, and can inflate themselves with water or air until they 
become approximately spherical. All the above fishes are of smaIl 
or moderate size, but the great ocean sunfish (Mola) grows to 
some eight or ten ft. and weighs more than a ton. This singular 
fish has a short, deep, compressed body, with rounded outlines, a 
thick, tough, wrinkled skin, a tiny mouth, small eye, small, 
rounded pectoral fins behind short gill slits and high, pointed 
dorsal and anal fins, the distance between their tips somewhat 
greater than its total length. Behind these the body ends abruptly 
without tapering backward, and is fringed from top to bottom 
by a narrow caudal fin. 

None of the plectognaths have paired ventral fins, their place 
being taken by a spiniferous projection a t  the end of the long 
pelvic bone in the triggerfishes and some of the filefishes, and no 
trace of them remaining in other of the filefishes, boxfishes, porcu- 
pine fishes, swellfishes or sunfishes. The triggerfishes and file- 
fishes have crowded incisiform teeth on the jaws, the  boxfishes a 
single series of narrow teeth. I n  the porcupine fishes the jaws 
are covered with a bony plate and r~semble the beak of a parrot 
fish; in the swellfishes such a beak is divided into four parts by a 
median suture in each jaw, and in the sunfishes i t  is relatively 
weak. 

T h e  filefishes are the most: sluggish family. They swim to 
some extent by rippling their even-bordered dorsal and anal fins, 
and are great drifters, motionless among weed where they are 
concealingly coloured, as often as not head down, and can fre- 
quently be caught in the hand. Filefishes abound coastwise and 
are occasionally carried offshore by currents. The triggerfishes 
are more active, use their caudal fin more for propulsion, but 
the young are great drifters in floating weed, found far out to 
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sea, and some of the species are truly pelagic, occurring in small 
schools in mid-ocean. The offshore species tend to have the dorsal 
and anal fins high and pointed, and to swim by moving them from 
side to side. Those with low, even fins doubtless ripple them much 
as  the filefishes do, but in some of the larger coastal forms, 
where these fins become higher and more pointed as the fish 
increases in size, it is correlated with this somewhat different 
mechanics in their use. The  swellfishes, with short dorsal and 
anal fins, scull with them in normal swimming, and the offshore 
species have the higher and more pointed fins. The ocean sun- 
fish, wherein these fins are particularly high, firm, pointed, and 
placed far back, must propel itself entirely by moving them 
from side to  side, as it lacks any caudal locomotor apparatus. 
This fish is usually seen lying more or less on its side at the 
surface of the sea, often far from land. How i t  manages to 
nourish its great bulk with so tiny a mouth, where it lives and 
what its habits may be a t  other times, are something of a mystery. 

I n  some localities the meat of the back of smellfishes was 
considered a delicacy, but known to be dangerous. The ripe 
spawn of these fishes is poisonous, and it  is likely that the 
poison may permeate the rest of the fish when it  is dead. Per- 
haps its virulence varies according to species and according to 
locality. Some are considered sure death by Pacific islanders and 
strictly avoided. Most fishes are good to eat, and information on 
the toxic properties of those few which are not is vague, only 
less vague as regards swellfishes than others. Various plecto- 
gnaths have the reputation of being poisonous, e.g. the filefishes 
and porcupine fishes, which have no meat worth bothering with 
anyway; also the boxfishes, although these are sometimes cooked 
in the shell and eaten without ill results. I n  some localities the 
larger plain-coloured triggerfishes are regularly marketed; in oth- 
ers the bright-coloured reef species have an evil reputation. 

Sculpin-Like Fishes and Gobies.-Typical marine sculpins 
(Myoxocephalzu) are abundant, smallish fishes inhabiting shallow, 
coastal waters of northern seas. They have good-sized eyes 
placed near the top of large, spiny heads, large mouths with bands 
of small teeth and are greedy and omnivorous. Their anterior 
spinous, contiguous although separate posterior dorsal fin of 
soft rays, and similar anal fin below it, do not differ greatly in 
size; pectoral fins are  large and rounded, ventral fins narrow, 
with a more or less concealed spine and only three soft rays. 
Their tails are slender, the small caudal fin usually squarish. 
Their skin is mostly smooth, or with a few wart-like tubercles, 
lacking true scales, Sculpins spend much time resting on the 
bottom, move forward a few inches and come to rest again, and 
their mottled colours match giving them a low visibility in their 
environment. An abundant Atlantic species (M. octodecimspin- 
osus), which has an unusually long spine on the side of the head, 
when taken from the water commonly assumes a defensive atti- 
tude by drawing the upper jaw down and forward, slanting these 
long spines up and back a t  an angle of forty-five degrees, mean- 
while emitting a low, drumming sound. 

The sculpin (Cottidae) is a northern cold water family, con- 
taining many genera. The fresh water genus Cottus comprises' 
similar smaller fishes with big, broad heads, which are spineless 
except for one or more small, concealed spines on the edge of 
the preopercle. Other marine forms, especially those in deep 
water, differ more widely from this type. 

A skeletal peculiarity of sculpins, namely, a bony stay across 
the cheek, is shared by various related marine families. Scorpion ' 
fishes (Scorpaenidae) replace them in the tropics, with deeper- 
bodied, more compressed, less strictly bottom species, commonly 
found among seaweed. These have equally spiny, although smaller 
and less broad heads, and usually stronger spines in the dorsal and 
front of the anal fins, which are capable of inflicting painful, 
sometimes serious wounds. The poison fish (Synanceja) of the 
western Pacific has definite poison glands associated with the dor- 
sal spines. I t  is a sluqgish fish, lying on the bottom, sometimes 
partly buried in the sand, where it could be stepped on easily, and 
is greatly feared. The freer-swimming, brightly mottled. more 
conspicuous lionfish (Pterois), with very wide, expanded fins. 
which is found in the same seas, also has a bad reputation. Fishes 

of this family allied to the genus Sebastodes, misnamed rock cod, 
and more appropriately known as rockfishes, are plentiful in 
cooler water along the shores of the Northpacific. They are more 
active, have weaker spines, reach a larger size and are of consid- 
erable market value, as is their single Atlantic representative, the 
bright red rosefish (Sebastes marinus). They are  ovoviviparous. 
The eggs hatch within the body of the mother and hundreds of 
tiny young are born. Other scorpion fishes and sculpins, what is 
left of them when their big heads have been removed, are good to 
eat, although little used as food. The flatheads (Platycephalidae), 
with much depressed, flattened spiniferous heads, are an allied 
warm-water family, represented by numerous species along the 
shores of the Indian and western Pacific oceans. 

The sea poachers (Agonidae) are more or less slender and 
elongate relatives of the sculpins, with an angular body covered 
with longitudinal rows of scutes. The peculiar lumpfish (Cyclpp- 
terzu lumpus) of the North Atlantic, has a short, thick, lumpy 
body, the ventral fins rudimentary, forming the bony centre of a 
sucking disk on the breast. I t  is a bottom species, but its young 
are found in detached, drifting rockweed. They are usually green 
or purplish, sometimes mottled gray in colour, and with whitish 
markings, a pattern obviously designed to give them a low visi- 
bility in the rockweed, as that of the mousefish (Histrio) does in 
the yellow gulf weed of the open ocean. The sea snails (Lipari- 
dae), which also have a pectoral sucking disk, are small, sluggish, 
tadpole-like, bottom fishes, wherein the body and even the fins 
are veiled in smooth thin skin. They mostly inhabit Arctic seas. 
The greenlings (Hexagrammidae) are food fishes living about 
rocks and kelp in the North Pacific. Their bodies are covered 
with small scales and they are notable for the presence of several 
well-developed lateral lines. They are usually elongate and com- 
pressed, dorsal fins are confluent, occupying the length of the back 
and the spines of the anterior are weak. Their heads are essen- 
tially spineless. The related cultus cod (Ophiodon elongatus) has 
a single lateral line, less compressed body and very large mouth 
with strong teeth. I t  reaches a length of more than three ft., a 
weight of 30 or 40 lb., and is one of the most important cold- 
water food fishes of the Pacific coast of America, although its 
flesh is bluish or greenish in colour. The sablefish or so-called 
"black cod" (Anoplopoma fimbria) of these same waters, is highly 
valued for the table about Seattle, Wash. I t  is a streamlined fish 
mostly blackish in colour, with two well-separated dorsal fins and 
a forked caudal fin. 

Fishes of the above and related families which comprise the 
sculpin series are present in greatest variety in the cool waters of 
the North Pacific. Many types of 'them are not found elsewhere, 
and comparatively few found elsewhere are not there represented. 
The scorpion fishes are the most perch-like, the sculpins have 
standardized characters of the group best developed and obvi- 
ously adapted to their manner of life and there are other peculiar, 
more highly specialized families. I t  is reasonable to suppose the 
tropical, cosmopolitan scorpion fishes were ancestral to the series, 
which expanded in North Pacific waters, and the sculpins, one of 
its few divisions represented in the Atlantic, to have reached that 
ocean via the Arctic. 

The gurnards (Triglidae) are well-defined, warm-water, marine 
fishes of rather small size, presumably related to the sculpin series. 
Their rather large, pointed heads, encased in a complete armature 
of more or less spiny plates, with eyes placed high, mouth low 
and horizontal, are very characteristic. Their body is covered 
with small scales, pectoral fins large and broad, with the three 
lower rays detached, thickened, and used to finger the bottom. 
American species (Prionotus), known as sea robins, are little used 
for food, althouqh perfectly good to eat, after the large head is 
removed. Mediterranean species (Trigla) with smaller and less 
spinous heads, are of market importance.' The deep-water gur- 
nards (Peristedion) are peculiar fishes from deep water of the 
continental slopes, obviously close to the Triglidae. Their snout is 
produced in two long, flat processes which extend forward beyond 
the mouth, body covered with longitudinal rows of large, keeled 
scales. They have two free tactile rays at  the base of the pectoral 
fins, branched barbels a t  their chins and are characteristically 
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bright red in colour. Also related are the flying gurnards (Cepha- 
lacanthus), which, though not common, are generally distributed 
in tropical seas. They have a blunter head, with a long, back- 
wardly directed spine a t  its lower hind corner, and exceptionally 
large, broad pectoral fins. Sea robins have the habit of swimming 
upward, then spreading their pectoral fins and gliding slo\+-ly back 
through the water to  the bottom; and the flying gurnard some- 
times launches into the air in a like manner and is supported by its 
spread pectorals for a short flight, not comparable with that of 
the true flying fishes, however. 

The gobies (Gobiidae) are mostly small, bottom fishes, com- 
parable with although not directly related to those of the sculpin 
series. They are very abundant in individuals and in species in 
the shallow shore waters of all warm seas. A relatively small 
number occur in fresh water, but they are an important factor in 
the meagre fresh-water fish fauna of tropical oceanic islands. 
Gobies are variously elongate or shorter bodied, usually with 
smooth scales of moderate size, and no evident lateral line, some- 
times with fine scales, or scaleless. The size of their mouth varies; 
and they usually have good-sized eyes, placed rather high, but 
there is a blind species (Typhlogobius californiensis) in Lower 
California, living in holes and crannies of the bottom, in which 
the eyes are rudimentary. They have two separate dorsal fins, 
the anterior supported by weak spines, the posterior, of soft rays, 
similar to the anal fin below it, usually a rounded or more or less 
pointed caudal fin, and broad, rounded pectoral fins, with ventral 
fins below or slightly in advance of them. There are two principal 
subfamilies, of which the more primitive Eleotrinae have ventral 
fins separate from one another, as is usual. I n  this subfamily 
there is sometimes a small, hooked spine at  the angle of the pre- 
opercle, and the species tend to be larger, some growing to one or 
t ~ v o  it., although most gobies do not exceed a few inches. In  the 
Gobiinae the ventral fins are joined to form a shallow cup, pre- 
sumable of service in clinging to the bottom. They are fairly 
active little fishes, but concealingly coloured when at  rest on the 
bottom or in seaweed. Among the many other forms in this sub- 
family which have a more or less limited distribution, one of the 
most abundant (Bathygobius), characterized by having the upper 
pectoral rays free from one another, slender and silk-like, is found 
at  the edge of tropical shores, represented by no more than poorly 
defined races in different seas around the world. 

The mudskipper (Periophthalmus) is a specialized goby that 
spends much of its life out of water, skipping about actively on 
moist mud or among rocks a t  low tide, chasing insects or other 
small f ry  on which it  feeds. I t  has bulging eyes at  the top of a 
frog-like head, and supports the front of its body with the pec- 
toral fins, which have fleshy, muscular bases, and are bent down- 
ward, while its tail rests on the ground behind, or is used to 
propel it in its longest leaps. When out of water its large gill 
chambers are kept filled with air. I t  probably breathes as well, 
to some extent, through its &in, as  when it  clambers out and 
rests on some mangrove root with only the tail in water. I t  is 
said that the mudskipper is unable to live submerged for any 
length of time. 

Relat ives  of Weevers and B1ennies.-Having concluded 
those obviously related to, and presumably derived from, the per- 
coid stem, we come to a variety of modern, specialized fish fami- 
lies, about the derivation of which, and their relationship to one 
another, ichthyologists are in less agreement. The weevers (Tra- 
chinus) are fishes growing from six to 18 in., found in the Medi- 
terranean and on other European shores. They are notable for 
having a spine on the gill cover, and those of the dorsal fin, 
grooved, and associated with poison glands, thus capable of in- 
flicting an extremely painful sting. They are elongate, compressed 
fishes with eyes near the top of the head, over the large mouth, 
which slants upward, body covered with small scales. There is a 
short, anterior, spinous dorsal fin, long, even, soft-rayed dorsal 
and anal fins extend along the upper and lower outlines of the 
body. The caudal fin is squarish, ventral placed appreciably in 
advance of the pectoral fins. The shallow-water lesser weever 
(Trachinus vipera) often buries itself in the sand with only the 
eyes, mouth and tip of the dorsal spines exposed. The sand star- 

gazers (Dactyloscopidae) of similar body form and presumably 
similar habits, are exceedingly fragile sand-coloured little fishes 
less than five in. long, with no pungent spines, not uncommon on 
sandy tropical shores; the stargazers (Uranoscopidae) are sluggish 
bottom fishes which may grow to be one ft .  or so in length, which 
have a large, cuboid head more or less covered with bony plates 
and small eyes which look upward placed near the front of the 
head, over an almost vertical mouth. The toadfish (Opsanus tau) 
is a repres~ntative of another family (Batrachoididae). I t  is a 
sluggish bottom fish of shallow shore waters, reaching a length of 
one ft. or more, tadpole-shaped, with a big, flat head, bulldog-like 
mouth with strong, blunt teeth, rounded fins, no scales and a 
fringe of skinny tabs along the lower jaw. Toadfishes place their 
eggs in some crevice, empty shell or other receptacle, and one or 
both parents guard them until hatched. The  young hide in sea- 
weed before taking up life on the bottom. 

The above families are known as trachinoid fishes, and various 
others with more uncertain relationships are often included in that 
group. There is a small, heterogeneous lot of fishes with long, 
even dorsal fins, which includes two nell-known American food 
fishes, the whitefish (Caulolatzlus) of the Pacific coast and the tile- 
fish (Lopholatilus) of the deep water of the North Atlantic conti- 
nental slopes. There are the uncommon jawfishes (Opisthogna- 
thidae), small species with large eyes, very short snouts, large 
mouths and very long upper jaws. The Nototheniidae are a family 
of superficially more or less sculpinlike fishes which replace the 
cottoids, to which they are not related, in the higher latitudes of 
the southern hemisphere. 

In  reviewing the principal of the many types of fishes among 
perhaps 30,000 living species, those of peculiar structure corre- 
lated with some unusual and standardized manner of life are most 
diflicult to place. They were presumably successful and persisted, 
while any relatives which might give a clue to their position were 
swept away long ago in the tide of evolution. Such are the tadpole- 
shaped little clingfishes (Gobiesocidae), with a large sucking disk 
between and behind the ventral fins, which form a part of it ,  
more efiicient and different in structure from any similarly placed 
sucker in other groups. They have smooth, scaleless skin, eyes 
near the top of their round, flattened heads, dorsal and anal fins 
of soft rays, placed well back. Those found in deeper water are 
most often reddish or pinkish in colour, and some species exceed a 
length of six inches. One common in the West Indies (Abraciosa 
fasciatus or rupestris) is only one or two inches and matches the 
colour of the rocks to which it  clings in the wash of the surf. 

Where the remoras (Echeneididae) belong in the evolutionary 
system is even more uncertain. These singular fishes have a large, 
oval sucking disk occupying the top of their flattened heads and 
extending more or less onto the front of the back, with a central 
lengthwise ridge and series of slightly movable transverse plates 
like the slats of a blind, wherewith they attach themselves to 
sharks and other large fishes. They are almost invariably associ- 
ated with such hosts, which, a t  least, furnish them free transpor- 
tation to distant waters. They are more or less slender and 
elongate, stream-lined fishes, with minute scales which are easily 
overlooked, fair-sized eyes, projecting lower jaws, ventral fins 
about under the pectorals, dorsal and anal fins of soft rays, placed 
well back, and an emarginate caudal fin. They are usually grayish 
in colour and they lack countershading. Inasmuch as they rarely 
swim free in the water, countershading would have no significance 
for them. The one (Echeneis) most commonly attached to coast- 
wise sharks is elongate and has a dark, lengthwise band. One 
(Remilegia) ~vhich attaches to small whales is especially stout- 
bodied with the sucking disk relatively large. Rernora remora.is 
the species usually attached to offshore sharks, Remora brachyp- 
tera often found within the gill cavity of large fishes and Rhom- 
bochirus particularly associated with marlins. The sucking disk 
of the remoras represents and is presumably derived from a 
spinous dorsal fin, and they have superficial characters which sug- 
gest relationship to the cobia (Rachycentron), one of the mack- 
erellike series, which has that fin reduced to isolated, short spines. 
But they are widely separated from mackerellike fishes in  current 
classifications. 
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Other forms which may be mentioned here are the little, slen- 

der, silvery sand lance (Ammodytes) which swarms along north- 
ern beaches, darting in and out of the loose sand, an important 
item in the food of various fishes and sea birds, also the iridescent 
pearlfish (Fierasfer) which spends most of its life inside molluscs 
or echinoderms. This is a slender little fish with a long tail taper- 
ing to  a thread, and no caudal fin. I t  has been observed to enter 
sea cucumbers through their small posterior opening, with re- 
markable facility either headfirst or tailfirst, and to rest inside 
with its head projecting from the apertures on the lookout for 
food. 

The blennies and related families are  a very large and varied 
series of marine fishes which have the ventral fins placed well for- 
ward, often a t  the throat, with a reduced number of rays, or these 
fins lacking altogether. There are three principal families of 
blennies. The Blenniidae are tropical or subtropical. They lack 
scales and for the most part are little fishes with more or less 
frog-like heads, rather small, transverse mouths with a row of 
comb-like teeth in each jaw, a rather high, continuous dorsal fin, 
the front part with rather weak spines, of about equal extent, with 
the soft-rayed part behind, and a rounded caudal fin. Numerous 
species are found associated with gobies in shallow shore waters, 
resting on or moving deliberately over the bottom, ready to dart 
away with agility and hide in  some hole or cranny. The Clinidae 
are also small, tropical fishes, with more symmetrical, compressed 
bodies covered with scales, a more normally shaped head, larger, 
more normal mouth, rather large eyes and the long dorsal fin sup- 
ported by more pungent spines for most of its length, usually with 
few, frequently only one soft ray a t  its hind end. They hide 
among seaweed, rather than living actually a t  the bottom. The 
Pholidae, on the other hand, are primarily fishes of cold northern 
seas. They have elongate, compressed, more or less eel-like bodies, 
usually fine, inconspicuous scales, a long, low, even dorsal fin with 
spines only, no soft rays, the ventral fins often reduced to a tiny 
spine and single soft ray, sometimes lacking. Blennies have vari- 
ously patterned colours to  render them inconspicuous in their 
particular habitat. 

There are a number of mostly cold-water families, closely or 
more distantly related to  the blennies. The wolf fishes (Anarhi- 
chadidae) comprise a few large species of the north, with deep, 
compressed heads and foreparts of the body, large mouths and 
heavy formidable teeth, a long, high, even dorsal fin supported by 
flexible spines, broad pectoral, and no ventral fins. Those of the 
not especially elongate genus Anarhichas, reach a length of three 
or four ft.; the eel-shaped Anarrlzichthys is said to  grow to 
eight ft. 

Most of the species of the rather stocky eel-like eelpouts (Zoar- 
cidae), with short, rudimentary ventral fins under the gill cleft, 
and the cusk eels (Ophidiidae), with ventral fins near the chin, 
each developed as a long, forked barbel, are found in moderately 
deep water. The genus Brotula, which inhabits shore waters of 
tropical seas, comprises fishes one or two f t ,  long, with moderately 
elongated, compressed bodies, covered with fine scales, good-sized 
eyes and mouth, with small teeth in bands, several barbels on the 
jaws, long, even, soft-rayed dorsal and anal fins meeting in a point 
around the tail and ventral fins reduced to a pair of filaments 
placed under the gill cleft. The family to  which it  belongs (Bro- 
tulidae) is large and varied comprising 40 or 50 genera, most of 
which occur a t  varying distances down in the cool depths of the 
ocean. Strangely enough, two inhabit subttrranean fresh-water 
streams of Cuban caves. These are almost colourless little blind 
fishes, with tiny rudimentary eyes. 

Cods a n d  Anglers.-The cod (Gadus n tor~hua)  is probably 
the best known fish to seafaring peoples of the North Atlantic, 
which is the cradle of our modern commerce and civilization. I t  
is a cold-water species that abounds on offshore banks, and from 
early days fishermen have made long voyages in its pursuit. I t  
frequently reaches a weight of 50 lb., and may attain four times 
that weight and a length of six ft .  I t  is a symmetrical fish, with 
good-sized eyes, a large mouth, the upper jaw projecting slightly 
bevond the lower, and a barbel a t  the chin. I ts  body is covered 
with small, smooth scales, its fins are without spines, and, like its 

close relatives, i t  has the distinction of three separate dorsal, and 
two separate anal fins. Cod come close in shore, and also range 
far down the continental slopes into deep water. They usually 
swim near the bottom, but occasionally rise into upper waters in 
pursuit of surface swimming fishes. They range about in hungry 
schools, devouring any animal food that comes their way, from 
crabs and molluscs on the bottom, to fish and squid higher up in 
the water. 

Of the several close relatives of the cod found in the same 
waters, all excellent food fishes, the haddock (Melanogrammus 
aeglefinus), has a smaller mouth and is more exclusively a bottom 
feeder; the pollack (Pollachius virens) is more streamlined, with 
a slightly projecting lower jaw (its barbel minute), a larger, more 
forked caudal fin, and usually swims a t  or close to the surface; 
the little tomcod (Microgadus tomcod), which runs into shallow 
water and enters estuaries in late fall and winter, rarely exceeds 
one ft., and is usually smaller. 

The cod family (Gadidae) also comprises somewhat different 
fishes. The European lings (Molva), which have large eyes and a 
well-developed chin barbel, are more slender and elongate, with 
but two dorsal fins, the anterior short, the posterior long, over the 
single, almost equally long anal fin. The common species which 
is around five ft., is extensively dried for food in Iceland. Fishes 
known as hake or ling in America, as fork-beards in England 
(Phycis), have a similar fin arrangement, except that their ven- 
tral fins are each reduced to a long, bifid filament, and are placed 
at  the throat. There is one fresh-water member of the cod family, 
the burbot (Lota), found in northern lakes. The European hake 
and American silver hake (iWerluccius) are close to the cods but 
usually placed in a separate family. These are predaceous fishes 
with large mouths and numerous sharp, slender teeth, a projecting 
lower jaw and no barbel. They have two dorsal fins and one anal 
fin, but approach the condition in the cod, etc., in that the long, 
posterior dorsal and anal fins are marginate, imperfectly divided 
in two. 

The grenadiers or rattails (Macrouridae) are strange, bottom 
fishes of the cod order (Anacanthini), which inhabit the deep sea, 
rarely straying up the continental slopes to inside the 25-fathom 
line. They have rather large, sometimes angular heads, mouths 
and eyes of varying size, the latter often large, usually a small 
barbel a t  the chin, a short, anterior dorsal, placed about over the 
pectorals, which are about over the ventral fins, a long body cov- 
ered with small scales, tapering backward into a slender rat-like 
tail, and no caudal fin, a long posterior dorsal and anal fin, the 
former commonly, and the latter sometimes very low or vestig- 
ial. Among deep-sea fishes the rattails are numerous in individ- 
uals, and in species which inhabit varying depths. More than 15 
genera are recognizable. 

The Anacanthini are very distinct from any other order of 
fishes. Earlier classifications placed them near the blenny-like 
series, which they suggest in various mays. More recent classifica- 
tions derive them from much further back in the evolutionary 
line, perhaps directly from the Isospondili, but their position is by 
no means certain. Their tails and caudal fins are strictly isocercal, 
lacking the structural asymmetry characteristic of those of most 
fishes, doubtless a secondary character, and probably inherited 
from ancestors with eel-like tails. Their fins are without spines, 
but might easily be so secondarily. The number of rays in their 
ventral fins is very variable, one to nine in the Gadidae, and may 
be as high as 12 in the Macrouridae. In  any event, they are high- 
ly specialized rather than primitive fishes, as evidenced by the 
complexity of the cod skull. 

There is general agreement that the Pediculati (anglers, etc.) 
are the most specialized side branch of the spiny-rayed fishes. 
They are usually short-bodied, more or less shapeless forms, and 
have a short, fleshy arm to support the broad pectoral fins, small 
gill openings, somewhat behind. in or near the axil of these fins, 
and the anterior dorsal fin reduced to more or less isolated, slender 
spines. The North Atlantic angler (Lophius piscatorius) which 
reaches a length of three or four ft. and may weigh as much as 
50 lb., is common in cold, shore waters, and ranges well south at  
considerable depths. I t  has a very large, broad head, about as long 
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as its tapering, scaleless body, an enormous transverse mouth with 
projecting lower jaw and bands of formidable pointed teeth I ts  
eyes are on the top of its head. its first, slender dorsal spine situ- 
ated near the tip of the snout, has a skinny tab or "balt" at its 
apex, which was observed to lure smaller fishes to their doom over 
the great mouth of the angler, lying inconspicuously on the bot- 
tom. The frogfishes (Antennariidae) are small, sluggish fishes of 
irregular outline which h ~ d e  in seaweed, where their colours and 
markings render them inconspicuous. These too have good-sized 
mouths opening obliquely upaard, a very slender, movable spine 
with a bait a t  its apex over the tip of the snout, and probably 
either angle in the same way for little shrimps and the llke, or 
clamber through the weed stalking their prey. The mousefish 
(Histrio) is wonderfully camouflaged in the drifting weed where it 
lixes. But the Ceratioid fishes or deep-sea anglers, sometimes 
called sea devils, are the most remarkable in this group. There 
are numerous, mostly small species of these, of different strange 
shapes, commonly black in colour, often vith large mouths and 
many fang-like teeth, which live in the darkness of the oceanic 
abyss, and frequently have a phosphorescent, luminous bait. A 
unique feature in the life history of ceratioid fishes is that the 
male, nhich is tiny compared to the female, attaches himself to 
some part of her exterior with his mouth, and becomes a parasite 
for the rest of his life. His organs, except those connected with 
reproduction. degenerate and he becomes fused with her; even 
their vascular systems connect. 

Distribution a n d  Migration.-Almost every known type of 
water has its fish life, from mountain torrents to the depths of 
the ocean. There are three main habitats, each with fishes pecu- 
liar to itself and that enter the others to a very limited degree, 
namely fresh mater, shore water and deep sea; thus there are three 
main fish faunas, fresh-water fishes, shore fishes and deep-sea 
fishes. 

Sharks were presumably always marine, but there is some evi- 
dence that the ancestors of modern "true" fishes (Osteichthyes 
or Pisces) inhabited fresh water, where various archaic relict 
forms still live. Be that as it may, almost every modern order of 
fresh-water fishes has marine species or relatives, and presumably 
came out of the sea. which its ancestors may have entered at an 
earller epoch. An exception is the continental order Ostariophysi 
(catfishes. characins, carps), ni th  no knonn marine relatives, and 
no marine species except a few catfishes which are doubtless sec- 
ondarily so. 

Some fishes are most abundant in the transition zone of brack- 
ish nater between salt and fresh. as about the mouths of streams. 
Most of these can also live in quite fresh or quite salt xater,  some 
better in the one, some better in the other. Some fishes, notably 
species of the trout and herring families. make regular migrations 
bemeen salt and fresh. In  the Arctic regions fishes cross the line 
between fresh and salt water more freely than in warmer climes. 
However, it mas found that tropical salt-water fishes enter rather 
freely local fresh mater that is heavily impregnated a i th  lime. 
The line between fresh water and marine shore fish faunas is then 
a somenhat intangible one. Nevertheless, and in spite of the fact 
that living conditions are so similar in the two habitats that many 
of their fishes are much alike, it  was one of the most effective 
barriers in general to fish distribution. Fresh water nil1 not sup- 
port the abundance of fishes to be found in salt, competition was 
less keen and specialization less active there, and its fishes are, in 
general, more primitive. 

The deep-sea habitat is the most peculiar, its fish life most 
specialized, and unl~ke that found anyxhere else. At the same 
time competition was less keen in the deep sea than in shore 
waters, enabling primitive types and groups to persist there. The 
three obvious physical characters of the depths of the ocean to 
which fishes living there must be adjusted, are pressure, cold and 
darkness. The fishes' bodies are so permeable to water that pres- 
sure evidently is balanced and makes surprisingly little difference 
to them, they do not change their level too quickly. Cold 
must act as a deterrent, preventing warm-water shore fishes es- 
pecially, from entering the domain of. and competing nith deep- 
sea forms. Most of their peculiarities are directly or indirectly 

traceable to darkness. 
Various shore fishes go to considerable depths at  times. The 

shore fauna is dominant on offshore banks and on the continental 
shelves in general. Certain cold-water species, found in shallow 
water along coasts to the north, range farther south in deep water. 
The deep-sea fauna becomes dominant below the 100-fathom line. 
A few of its members very occasionally cross the 25-fathom line 
shoreward; and, a t  intermediate depths. representatives of both 
faunas are found. Homever, although deep-sea fishes were pre- 
sumably derived from those of shore waters, their specializations 
are so pronounced that there is seldom difficulty in assigning a 
species from ahere the two mingle to one or the other category. 
There furthermore seems to be a narrow transition zone on the 
continental slopes between shore and deep-sea faunas, which has 
character of its own, some fishes peculiar to it ,  with shore affini- 
ties, but not related to those in nearby shore waters. On the At- 
lantic slope of North America x e  have two dogfishes (Scylltor- 
hilzus retifer and Pristiz~rz~s arae) representing the European dog- 
fishes; Ze?topsis ocellatus representing the European John Dory; 
and the tilefish (Lopholatilus chantaeleonticeps) representing the 
blanquillos of Middle and South America. Pelagic fishes, found 
at the surface of the open ocean far from land, for the most part 
belong to a dlvision of the shore fauna, not to the deep-sea fauna. 
On the other hand, many little lantern fishes mhich follow the 
zone of darkness to the surface at  night, obviously belong to the 
deep-sea fauna. Not only are they specialized for life in dim light. 
but their relatives live deeper down. 

I t  would be possible to subdivide the deep-sea fauna according 
to zones of depth which its members occupy. A large number of 
its species-so far as known-have a more or less limited range 
in t h ~ s  or that sea. But they live in a remarkably uniform en- 
vironment with few natural barriers, and, as our scant knowledge 
of them increases, closely related if not identical forms turn up in 
the most nidely separated parts of the continuous ocean. 

By contrast, there are and were various natural barriers to the 
dispersal of fresh-water fishes. To  begin with, they cannot cross 
salt water. Those of one part of the world differ from those in an- 
other, correlated not only with differences in the aquatic environ- 
ment, but with the geologic history of the lands. The fresh-water 
fish fauna is separable into a number of natural divisions and sub- 
divisions which make an interesting contribution to the science of 
zoogeography (see ZOOGEOGRAPHY ; DISTRIBUTION OF AUIMALS) . 
The order Ostariophysi (catfishes, characins. carps), which domi- 
nates continental fresh waters today. appears to have been dis- 
tributed from the larger land masses to the north The dispersal 
of catfishes reached South America prior to the long isolation of 
that continent by sea in the Tertiary, and, with fe\\ competitors 
the catfishes expanded there into a great variety of normal and 
aberrant branches and forms. The dispersal of carps came later 
and, not being able to cross salt nater,  they have not reached 
South America. Ostariophysi are dominant in the larger East 
Indies but entirely absent, except for marine groups of catfishes, 
from Australia. K e ~ v  Guinea and Madagascar. which n ere isolated 
by sea for a longer period. The eastern limit of their range is 
approximately at "\l'allace's Line." In  such ways the subdivisions 
of the fresh-nater fish fauna correlate ni th  what is known of 
geologic history from other sources. 

The various elements of which this fauna as a whole is com- 
posed, each has a different derivation. I t s  subdivisions should be 
based, not only on the presence or absence of one or another ele- 
ment, but also on the balance between those which are present. 
A (I) Continental dixision has the Ostariophysi dominant, as op- 
posed to a (11) Peripheral division where a large proportion of 
the fishes have marine affinities. The former occupies the con- 
tinents (nith the exception of Australia) and most continental 
islands. I t  has an Arctic Teripheral fringe where relatives of the 
pikes (Haplomi) and of the trouts are abundant. and this fringe 
fades into it southward. The genus Galaxias mhich occurs in the 
southernn~ost margin of South America and tip of Africa gives 
these small areas a Peripheral complexion. 

The Continental fauna may be divided again into ( I )  Northern, 
which occupies Eurasia and North America, with carps and their 
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relatives very abundant; and (2) Austral. in Middle and South 
America, and Africa. The (A) Holarctic division of the northern 
fauna is found in Europe, North America, and crosses Asia, where 
it is separated geograghically from the (B) Oriental division in 
China, India, etc., by mountains and deserts. Finally, the (a) 
Palaearctic fauna in Eurasia is characterized by the presence of 
loaches, the (b)  Xearctic in Sor th  America by an abundance of 
suckers. The (A) African and (B) Neotropical divisions of the 
Austral fauna are very comparable, characterized by great variety 
and abundance of catfishes, characins and cichlids, which led to 
recurrent but probably erroneous belief that there was a fresh- 
water (land) connection between Africa and South America in the 
Tertiary. There is an abundance of mormyrids in Africa, of 
gymnotids in South America, families parallel in some ways, but 
presumably unrelated. 

Such are the main components of the continental fauna, al- 
though these may be subdivided further to advantage. For in- 
stance, the carp family makes up a greater proportion of fresh- 
water fish life in East and South Africa than in West Africa. 
They are a relatively recent invasion from Asia which found more 
room in the periphery than in the centre of abundance of the al- 
ready established Nile-Congo fishes. I n  temperate North Amer- 
ica, fishes in the elevated or broken terrain from the Rocky moun- 
tains westward are different from those of the eastern part of the 
continent. In Asia and North America particularly, the fish life 
varies according to temperature zones, dependent on differences 
in latitude or altitude. 

The Peripheral fauna is characterized by groups of fishes found 
in the fringes of, penetrating more or less deeply into, and becom- 
ing dominant only where the continental fauna is weak. I t  is less 
tangible, has less unity and is less correlated with the history of 
the lands. I ts  ( I )  High Latitude part consists of an (A) Arctic 
and subarctic fringe where the trout family is abundant, and (B) 
a barely recognizable touch at  the edge of southern land masses, 
which do not extend into such high latitudes. I t s  ( 2 )  Tropical 
part is dependent on long isolation of fresh waters by the sea, and 
may be divided into the (A) Australian; (B) West Indian; and 
(C) Insular-Oceanic faunas. The Australian, in Australia, New 
Guinea and the Soenda Islands, is characterized by the Melano- 
taeniidae, fresh-water cardinal fishes, halfbeaks and representa- 
tives of marine catfishes, and so forth; the West Indian by fresh- 
water mullets and an abundance of lire-bearing tooth carps; the 
Insular-Oceanic is still more reduced, and gobies are its principal 
factor, augmented in the western Pacific by fresh-water species 
of Kuhlia, a primitive percoid. 

The marine shore fish fauna varies in different parts of the 
ocean, primarily on the basis of water temperatures, which are 
much affected by ocean currents. I t s  ( I )  Tropical division ex- 
tends around the globe, and is little varied, with representatives 
of the same fishes in most of them, even distant seas. A branch 
of this tropical fauna, the ( I )  Pelagic, is characterized by a few 
cosmopolitan species found across the surface of the open oceans 
far  from land, the blue shark, pilot fish, dolphin, oceanic bonito, 
two or three flying fishes, mousefish in drifting sargassum. The 
majority of its species, with more limited ranges, occur (2) Coast- 
wise or about islands. For them there are two main centres of 
abundance, the East Indian and the West Indian. The (A) Coast- 
wise Tropical Indo-Pacific fauna is remarkably uniform from the 
East Indies west to the Red sea, and east to the Hawaiian Islands. 
Although it  becomes progressively less rich eastward, and many 
species occur only limited distances beyond the Indies into the 
Pacific ocean, others are found all the way from the Red sea to 
Hawaii, and a few, such as the Moorish idol (Zanclus cornutus) 
and a swellfish (Tetmodon hispidus), even to tropical American 
waters. The Tropical fauna of the west coast of America is some- 
what intermediate between the Indo-Pacific and (B) West Indian, 
but perhaps more referable to the latter. The distance between 
the American coast and the Hawaiian Islands seems to have been, 
in general, an equally or more effective barrier to the distribution 
of shore fishes than the geologically recent land barrier of Central 
America. 

The (11) Boreal fauna is characterized by cod, Sculpin, smelt, 

northern blenny families, and their relatives, flatfishes in abun- 
dance and northern herrings. I t  is best developed in the northern 
North Atlantic, changes its character little as it  fades into the 
Arctic. Temperate faunas between the Boreal and Tropical are 
less strong and well-marked, largely dependent on ocean currents 
and configuration of the lands, isolated from one another and diffi- 
cult to classify. The Tropical fauna centres about coral reefs, 
and usually has a fringe north of where such occur and lacking 
reef elements, but otherwise little changed; where Sciaenidae are 
abundant on sandy shores. On the east coast of North America 
this fringe extends north to the Carolinas, the Boreal extends 
south to Massachusetts, the intervening area is dominated by the 
former in summer, by the latter in winter, and the two faunas are 
well contrasted. There is the merest suggestion of a warm Tem- 
perate fauna between in the presence of the tautog (Tazdtoga oni- 
tis), abundance of the sea bass (Centropristes striatus), etc. 

On the west coast of h'orth America an opposite condition pre- 
vails. The Boreal merges into a strong, widely distributed (111) 
Cold Temperate North Pacific fauna in southern Bering sea, which 
is characterized by rockfishes (Sebastodes, etc.), greenlings, and 
other aberrant cottoids; farther south, as it merges into the (IV) 
Warm Temperate California fauna, by surf fishes. The California, 
which corresponds with the Warm Temperate Mediterranean 
fauna of the eastern Atlantic, amalgamates southward with the 
northern fringe of the Tropical, and the Tropical becomes pure 
only at  about Cape San Lucas. 

In  the southern hemisphere an (V) Antarctic fauna, character- 
ized by the Nototheniidae, extends northward to New Zealand, 
the southern end of South America and Kerguelen Island. The 
warm temperate Peruvian fauna is of especial interest, although 
it  occupies only a narrow strip of relatively cool northward flow- 
ing or upwelling sea along the west coast of South America. I t  is 
characterized by a very great abundance of a species of anchovy 
(Engraulis ringens), an abundance of croakers (Sciaenidae) and 
several fishes which have their closest relatives in widely sepa- 
rated and distant parts of the ocean. But its closest affinity is 
with the California fauna to the north. The configuration of 
ocean currents is such that warm water spreads poleward along 
the east coast, and cool water extends equatorward along the west 
coast of the continents (see OCEAN AND OCEANOGRAPHY). I t  fol- 
lows that the Tropical faunal area is particularly narrow along 
the west coast of America, and is or was crossed by various warm 
temperate fishes. 

The distribution of fish life in the past was influenced by the 
same agencies and barriers which affect it  a t  present. Few bar- 
riers are insurmountable. Environmental differences, as between 
fresh and salt waters, coastal waters and the dark depths of the 
ocean, warm water and cold, were the most effective barriers in 
the long run. I t  is also probable that each strong fauna is to some 
extent a closed corporation, which can only be penetrated to a 
limited degree by that adjacent to it. This very likely keeps the 
line between fresh-water and shore fishes, or, in the western 
Atlantic, between cold-water and warm-water fishes as distinct 
as it  is. 

Wide stretches of relatively currentless ocean, free from islands, 
are a barrier to the dispersal of shore fishes. On the other hand 
many of these have pelagic young which drift great distances in 
ocean currents, hence a very wide distribution. Currents are often 
a factor in the migration of the individual to and from its nursery 
grounds, which may differ ecologically and geographically from 
those it  occupies when grown. As regards fresh-water fishes, the 
isolation afforded by different drainage systems is apparently too 
temporary to have more than a slight effect. Fresh-water fishes 
of western are quite different from those of eastern North Amer- 
ica, but the continental divide has nothing to do with it. The 
mountain-loving black-spotted trouts of the west have crossed this 
easily enough and are native on the eastern slopes of the Rockies, 
to be stopped by the Mississippi valley lowlands. I t  is the broad 
mountain area of the Rocky mountain system that prevented an 
invasion of the west by eastern fishes. 

Birds are the only animals that have migrations as regular as, 
or more extensive than, fishes; and fish migration is much more 
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complicated than that of birds. I t  is usually similarly correlated 
with the change of seasons, but less predominantly with reproduc- 
tion. Search for food and optimum temperatures are larger fac- 
tors in it. Furthermore, a fish has three directions to migrate into 
a different environment, north and south (latitudinal), on shore 
and offshore (horizontal) and up and down (vertical). The migra- 
tion of shore fishes commonly combines the three. 

As regards spawning migrations, there is a strong tendency for 
fresh-water fishes, in some species more than in others, to run up- 
stream to spawning grounds. The value of this habit is obvious. 
I t  places the baby fishes in an appropriate nursery ground, in nar- 
rower waters, and where they have fewer enemies to contend with. 
A similar migration is better developed in anadromous fishes, 
those which get their growth in the sea and ascend fresh waters 
to spawn. These have appreciably fewer eggs than comparable 
species which spawn in salt water, correlated with less wastage 
of eggs and fry. The chinook and blueback salmon have wandered 
an unknown distance in the Pacific from the mouths of the rivers 
in which they spawn, and ascend these rivers for hundreds of 
miles to their spawning grounds. Like other Pacific salmon they 
spawn but once and die, and the return downstream and out to 
sea is made by the succeeding generation, which spent its early 
life in fresh water. There is thus a single complete round-trip 
migration in the life of an individual Pacific salmon. 

Fishes are peculiar among vertebrate animals in that the ma- 
jority hatch from tiny eggs, and there is so great a discrepancy in 
size between young and old that they occupy different ecological 
niches more often than not. I t  follows not infrequently that 
young and old belong in different faunas. I n  this case the small 
salmon is a part of the fresh-water, the larger salmon a part of 
the marine shore fauna. Any spawning migration implies a return 
migration of the young which is usually more protracted in time 
and often follows a different pattern. 

The best known anadromous fishes belong to the relatively 
primitive order Isospondyli, and like other anadromous fishes can 
become landlocked and go through their entire life cycle in fresh 
water. As previously mentioned, there is some evidence that the 
ancestors of bony fishes were inhabitants of fresh water, and the 
question of theoretical interest suggests itself, whether the Isos- 
pondyli are not to be considered a fresh-water group becoming 
adapted to life in the sea. Probably not, except in so far as being 
a generalized group it is also adaptable. Most primitive Isospon- 
dyli are marine. The big-eyed herring (Elops) and bonefish (Al- 
buZa) have larval, pelagic young, and those of the tarpon are un- 
known. 

The anadromous shad runs up rivers to spawn, from Florida to 
New Brunswick, progressively later in the spring northward, but 
this does not imply northward migration along the coast, for it is 
different fish that come into each river from the sea. I t  is not im- 
probable that some northward movement is associated with the 
shad's vernal migration, however. Northern coastal waters be- 
come too cold for it in winter, and whereas it may reach suffi- 
ciently warm water by moving offshore, direct evidence of its 
doing so is lacking thus far. There is an anadromous Chinese 
herring (Hilsa), corresponding to the American shad and an 
equally prized food fish, which runs up the Yangtze river a 1,000 
mi. or farther from the sea. 

A few (catadromous) fishes live in fresh water but spawn in 
the sea. Among these the fresh-water eels (Anguilla) are pre- 
eminent. European and American species, which are very much 
alike, are known to spawn in adjacent areas of the open Atlantic 
southeast of Bermuda, a t  a probable depth of 2 0 0  fathoms or 
somewhat more. Their young are larval, elongate but flattened, 
transparent, uneel-like and pelagic, living near the surface of the 
Gulf stream drift, on the first leg of the long two-way migration 
in the life of an individual. The larval stage of the European spe- 
cies until, shrinking somewhat in size, i t  metamorphoses into a 
tiny cylindrical, although still transparent replica of its parents, 
lasts nearly three years, that of the American about one-third as  
long, by which time they have respectively drifted to the shores 
of Europe and America and enter coastal waters. Such tiny eels 
are sometimes very abundant in New York harbour in spring. 

They work into shallow water, quickly lose their transparency, 
become dark in colour, and begin to grow again. Some remain in 
salt water along the coast. Others travel up stream as far inland 
as the rivers are quiet or muddy-it may be hundreds of miles- 
or get into ponds, and live their years in fresh water. When fully 
adult and ready to spawn, however, those in fresh water return to 
the coast. In  fall such mature eels become more or less silvery in 
colour, and, instead of going down into the mud for the win- 
ter, head out to sea on the long migration back to the spawning 
grounds, from which only the next generation will return. As they 
do so their eyes grow larger, and there are other changes in their 
appearance. Marine or pelagic larval young, unsuited to fresh- 
water existence, are a characteristic of eels in general, and this 
stage obviously makes it necessary for Anguilla to spavrrn in the 
sea. Occasional individuals which become hopelessly landlocked 
in fresh water can not reproduce their kind. I t  is also significant 
that there are primitive Isospondyli, for instance Albula, with 
elongate, larval young not unlike those of the eels, suggesting the 
possibility that these played a part in the evolution of eels from 
that group. 

The migrations of marine shore fishes are largely determined by 
water temperatures and search for food, and in the case of their 
young by nursery grounds. Their breeding migrations are, for the 
most part, of lesser extent or complicated with these other fac- 
tors. The common mackerel of the east coast of America is an 
example. Nobody knows exactly where its schools spend the win- 
ter, perhaps at  a considerable depth in the ocean, but they appear 
off the Carolinas in spring and work northward. They spawn in 
summer abundantly from Massachusetts bay to the Gulf of St 
Lawrence and over offshore banks, but it  would seem that they 
move into these favourable feeding grounds when water tempera- 
tures permit, and their spawning there is more or less incidental. 
The blue-fin tuna and swordfish of the western Atlantic invade 
the same grounds in summer, but have certainly spawned else- 
where. The mackerel's migration presumably combines a move- 
ment to and from a greater depth farther offshore with northeast- 
southwest movement along the coast. and there is even some evi- 
dence that those north and south of Cape Cod in spring are differ- 
ent fish. I ts  young follow along the coast for some distance in 
fall, those which are abundant in Long Island sound a t  that sea- 
son presumably having come from New England. 

As has been said, the shore waters between Cape Cod and the 
Carolinas are occupied by warm-water fishes in  summer and by 
cold-water fishes in winter. Of the former the tautog and striped 
bass may be little migratory, merely becoming less active in the 
colder months. Other bottom fishes such as the summer flounder 
and sea robins move offshore into deeper water with falling tem- 
peratures. To  what extent they edge southward while doing so is 
uncertain. The arrivalin spring and departure in fall of the men- 
haden is closely correlated with water temperatures, and its mi- 
gration along the coast is probably combined with an inshore- 
offshore movement, but it  is very improbable that it  goes to any 
considerable depth. I t  is abundant southward a t  any season, but 
temperatures a t  the edge of the Gulf stream would be sufficiently 
warm for it. I t  spawns to the south in winter, progressively later 
northward, and in the area under consideration in summer, so 
different lots of fishes must be involved. The pattern of bluefish 
migration seems to be somewhat intermediate between that of 
mackerel and menhaden. Like these, it spawns in its summer 
range. I t s  young grow rapidly, and have a well-marked south- 
westerly migration along the coast in fall. 

T o  cite examples of fishes of northern distribution which are 
abundant in shore waters south of Cape Cod in winter, schools of 
cod, which normally wander considerable distances in search of 
food, invade the area from the northeast when its temperatures 
fall to  a suitable level and the warm-water fishes withdraw from 
it. As a rule only an occasional individual of the little tomcod is 
to  be met with here in summer, but in late fall a wave of this 
species invades inshore waters, presumably coming up  along the 
bottom from a greater depth, to spawn in winter in shallow bays 
and estuaries. The long-horned sculpin, which is abundant in the 
colder months, and spawns in late fall and winter, doubtless also 
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comes up aiong the bottom, probably with little or no southward 
movement from northern shore waters where it is plentiful the 
year round. Much remains to be learned about the migration of 
any fish, even in this narrow and comparatively accessible area, 
where a large part of the species are migratory. Enough Tva$ said 
to show that whatever north-south migration there may be is 
complicated by retreat to  offshore or deeper waters which have 
less seasonal temperature change. More favourable spawning 
grounds for most, be they warm-water or cold-water species, are 
inshore, and so they spawn inshore in summer or winter as the 
case may be, and the temperature migration is also a spanning 
migration. A series of fishes could be selected showing every in- 
tergrade in migration pattern between that of those which are 
strictly marine and spawn when they approach the coast, and 
those which are anadromous and run far up the rivers for that 
purpose. 

Some warm-water marine fishes, especially, are pelagic, many 
shore fishes have pelagic young. When their nursery grounds lie 
in a well-marked ocean current, they may be drifted great dis- 
tances. How they get back to where they came from is usually 
obscure. The young of many tropical species are drifted north- 
ward along the American coast by waters of the Gulf stream, oc- 
curring in temperate latitudes in summer and fall. In  the majority 
of cases they occur merely as stragglers, and the presumption is 
they are lost and do not get hack. But young of the common 
pompano, for instance, are frequent in small schools on sandy 
ocean shores in autumn, far north of where adults occur. They 
have by then reached a sufficient size to migrate southward along 
the coast, and presumably do so. The several tropical crevallys 
(Carmix) common on the Atlantic coast of America have some- 
what different nursery grounds from one another. A known nurs- 
ery ground of Caralzx crysos is in the Gulf stream, where these 
little fishes were found in numbers so far to the eastward as to 
raise the question mhether they might seek African rather than 
American shores when large enough to navigate independently of 
currents. This particular species does occur along African as well 
as American coasts. Grown fish, though not ordinarily pelagic, 
~vould be quite capable of crossing back from Africa to South 
America, or young of another generation might drift back in 
equatorial currents. Too little is definitely known of the migra- 
tlons of marine fishes, and these remain a fertile field for hypothe- 
sis and investigation. 

The Place of Fishes, Their Size, Speed, Age, etc.-Though 
not the only, fishes are the principal free-swimming, aquatic ani- 
mals. Most of the vast number of aquatic invertebrates are either 
more dependent on the bottom, or, because of lowly organization 
or small size, drift about in the currents. The molluscan squids, 
just as  the mammalian whales and porpoises, are very exceptional 
in having invaded the fishes' proper sphere. Thus removed from 
serious competition by other groups, fishes are abundant every- 
where, have expanded into every conceivable ecological niche and 
evolved a much greater diversity of forms than any other class of 
vertebrates. Fish competition was primarily with fishes, one spe- 
cies balanced against another, making for evolutionary divergence 
in every direction, and fishes present a particularly fertile field 
for the student of evolution. 

T h e  basic food supply of animals is plant life, and the mass of 
vegetation, such as is found in terrestrial, is relatively small in 
aquatic environments, taking them as a whole. This is compen- 
sated by the very great abundance of diatoms, microscopic, drift- 
ing plants, in water that is within the reach of sunlight. Although 
their mass is quite adequate, diatoms are too tiny to be utilized 
directly as food by more than a very few fishes, but by serving 
as pasturage for creatures somewhat larger than themselves, by 
one or more stages their stored up food substances are presently 
brought within fishes' reach. Most important of these intermedi- 
ate creatures are small, also planktonic (drifting) crustacea 
(shrimp-like animals), frequently so abundant as to form clouds 
in water. They are a principal food of many, if not most newly 
hatched fishes. 

Some fishes are omnivorous, some are herbivorous, subsisting 
mainly on such water plants as there are in fresh water, along the 

shore, or adrift, but the majority are carnivorous. An increasing 
proportion of the larger ones eat other fishes smaller than them- 
selves, simply because these are the most available food. The 
saying "fish eat fish" is by no means an invariable rule, but is 
rather generally applicable. And the largest factor of basic food 
supply on nhich the pyramid of fish life rests is made available 
to it by diatoms. I t  must be almost entirely from diatoms of sun- 
lit waters that the food chain, which is their subsistence, extends 
to the carnivorous fishes, living in the dark miles, down in the 
ocean. 

One principal, underlying and easily traceable reason for the 
great divergence in character of different fishes, depends, directly 
or indirectly, on how far back each reaches for subsistence toward 
the base of the food pyramid. The menhaden goes all the way 
and feeds on diatoms. The minority of fishes which are herbi- 
vorous are specialized in diverse ways correlated with that habit. 
The predaceous bluefish feeds on menhaden and other fishes of 
comparable size. There is also a basic cause for the diversity of 
fish life in the vastness of aquatic environment. Fishes of one 
heritage may have been superseded by those of another in centres 
of abundance and competition, yet persist somewhere, perhaps 
in fresh, perhaps in deep, perhaps in isolated waters. 

Fish utilize every available resource. Many fresh-water species 
eat insects which drop upon the surface by chance, or the aquatic 
larvae of terrestrial insects. The former are a main food supply 
of trout in summer, and these go on comparatively short rations 
through the minter. Rivers wash waste products of the land to the 
sea, which nourish fishes, or marine animals on which fishes feed. 
I t  follo~vs that off the mouths of great rivers is one situation 
where fish life is usually abundant. Fishes are abundant and in 
great variety about coral reefs, but coral-reef fishes do not lend 
themselves to becoming the basis of a fishery more extensive than 
that for local consumption. There are three reasons for this. The 
irregular bottom makes it easy for fishes to escape. and difficult 
to operate fishing equipment. No one species is dominant, or 
sufficiently abundant to be captured and handled in quantity con- 
veniently. As a rule, the coral-reef habitat is narrow and isolated, 
easily fished out, and slow to recover by influx from similar areas. 
The extensive offshore, cold-water banks of the North Atlantic 
show an opposite condition in these respects to that which per- 
tains on coral reefs, and have been one of the chief sources of 
commercial fish. Here the supply of bank cod which range ~videly 
in schools, seeking favourable pasturage, is still adequate in spite 
of all the cod that have gone to market; that of the more seden- 
tary halibut has given out a t  spots which used to be the most 
favoured by that species. Fish life is abundant where two en- 
vironments meet, relatively scarce over monotonous stretches. 
Fishes abound along shores, and are plentiful on offshore banks 
where the life of the bottom meets that of the upper waters, 
scarce across the open ocean. Their great abundance in cool water 
of the Peruvian coast is probably correlated with the abrupt 
change to warm ocean water a relatively short distance out. 

From the time that a tiny fish leaves the egg until i t  becomes 
full grown, and lives out its life span, it  is part of the intricate 
balance of aquatic life, although its position therein alters as 
greatly as its size increases. The increase or decrease in abun- 
dance of various fishes is of importance to man, but, especially as 
regards salt-water species, we have too little knowledge of their 
enemies, food and other requirements throughout their life cycle, 
of the balance of aquatic life, which may vary in different waters, 
and of which they are a changing part, to take appropriate meas- 
ures for the control of their numbers, which may be indirectly de- 
pendent on the microscopic diatom, or the only larger crustacean. 
Further research is requisite for an intelligent approach to such 
problems. 

The size to which each species of fish grows is less standardized 
than that of most other animals. A fish probably continues to 
grow through life, although at  a diminishing rate, much as a tree 
does. However, its life span is so much shorter, that its size is 
less an index of age than in a tree. Most of its growth is made in 
its youth, and how much that shall be depends on various factors, 
of which available food supply must be one, but is not the only 



FISI 
one. Unusually large individuals of any species are not necessarily 
unusually old ones. As regards the normal and maximum age 
fishes attain, there is little exact information for most species. 
From a study of the gro

w

th marks on their scales it is known that 
the different Pacific salmons (O?zcorhynchus), which spawn and 
die at  maturity, reach an age of two to six years. The life span 
of one or more small fishes is no more than a year. Some pike in 
fresh water, and halibut in the sea, probably live 50 years, it may 
be considerably more. But reported instances of any fish passing 
the century mark are unsubstantiated and more or less mythical. 
The smallest fish is reputed to be a tiny goby (hlist ichthys luzolz- 
ensis) ,  in a Philippine Island lake, only one-half in. long when 
mature. The largest is probably the whale shark (Rhineodon) ,  
more than 50 ft. and weighing several tons. Among Pisces, Os- 
teichthyes or true fishes the largest sturgeons and the ocean sun- 
fish probably exceed 2 ,000  lb., the largest blue-fin tuna, and mar- 
lins, weigh more than 1,000 lb. 

Greatest swimming speed is very likely attained by some mem- 
ber of the group of mackerel-like fishes to which tuna and marlin 
belong. Here again exact knowledge is scant, but it is safe to say 
that, unless in short spurts, very few attain 2 0  mi. per hour. I t  is 
not improbable that the fastest swimmer can make 30, and 40 or 
jo are in the fringe of possibility, but one may well be skeptical 
of records, however circumstantial, of more than 50 mi. per hour 
claimed for any fish. 

Sound does not pass readily between air and water, and fishes 
have the reputation of being mute. This is not the case, however. 
Many are quite vocal, and some particularly so in the breeding 
season. The range of noises that they make is not very great- 
grunting, tooting, chirping, clicking, rattling, humming or drum- 
ming sounds-the voice of one species different from that of an- 
other and usually recognizable. A school of sea drum (Pogonim) 
in spring make quite a racket which can be heard through the 
bottom of a boat lying a t  anchor in some bay. They are recog- 
nized immediately, and it may be assumed that their voices can be 
heard and recognized by others of their kind. In  spite of attempts 
to do so, very little direct evidence was obtained so far that fishes 
hear underwater sounds, but there is considerable indirect evi- 
dence that they do. 

A fish's vision is doubtless somewhat more restricted than our 
onn  in various ways, but less restricted than, for this or that rea- 
son, it  was supposed to be. Some fishes certainly have colour 
vision, and there is no good reason to suppose that fishes in gen- 
eral do not. The deflection of light a t  its surface doubtless pre- 
vents fishes from seeing objects out of water, in varying degrees 
with light conditions. However, the archerfish (Toxotes)  sees in- 
sects on overhanging vegetation sufficiently cle24y to knock them 
off with jets of water; a speeding dolphin sometimes follows the 
course of a flying fish in the air, to seize it  when it drops back 
into the sea; and the behaviour of trout in a stream leads one to 
suppose that they can see a man on the bank when he sees them, 
if less clearly. Fishes utilize chemical sense, which we may call 
smell, to a varying degree according to their kind, in obtaining 
their food. From the behaviour of sharks it is certain that most 
of them rely on their noses to a considerable extent. On the other 
hand, free-swimming, predaceous fishes, like the mackerels and 
bluefish which strike a t  a glittering metal lure, the trout rising to 
an artificial fly, are presumably largely dependent on sight. Rlany 
fishes have highly developed tactile organs, and fishes are thought 
to have special organs for sensing conditions peculiar to their 
aquatic life and environment. 

We assume, probably correctly, that fish behaviour is more 
mechanical than that of the higher animals, in no wise to be com- 
pared psychologically with our own. Nevertheless, it has plenty 
of features to suggest an anthropomorphic interpretation, or that 
the difference in mentality is as much one of degree as of kind. 
An underlying factor in fish behaviour seems to be that the in- 
dividual fish seeks to swim at  a given distance from others of its 
kind, no more and no less. This distance varies according to the 
fish's condition, and still more according to its species. I t  is very 
short in herrings and mackerels that swim in dense schools, and 
varies all the way to fishes that are essentially solitary. Many 

sedentary fishes living in a circumscribed area a t  or near the bot- 
tom, defend their property rights to the area, being domineering 
within its confines or driving intruders from i t ;  and these property 
rights, when asserted, tend to be respected by their neighbours or 
strangers. This is most marked in, but by no means confined to 
fishes protecting their mates, eggs or young. 
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Colours of Fishes.-If a beauty contest among animals were 
staged, representatives of fishes would rank among contestants 
for highest honours. The most colourful insects, the most resplend- 
ent birds of the tropics are rivalled in gorgeods colour by some 
fishes. I t  would be difficult to find, or paint, or imagine a more 
brilliant blue than that of the "neon tetra" of the home aquarists, 
a more intense red than that of the redbelly dace of American 
streams, a brighter silver than that of the ocean bream. These, of 
course, are extreme (although not isolated) examples. Most 
fishes, like a large proportion of insects and birds, are coloured 
no more brilliantly than are their usual surroundings. 

The  colours of fishes are most commonly greenish, olive or 
brown, but range through most of the visible spectrum from red 
and orange through yellows and greens to blue, with such mix- 
tures as orange-broyn and purple common. The colours are 
usually mixed with black to produce dark shades and are often 
combined with white to yield such colours as pink and lavender. 
.4 single colour may cover the entire fish but more commonly two 
or more colours are combined to form definite markings, particu- 
larly on the back. The lower surfaces are very often light gray, 
white or silvery. Black spots, bars or streaks are very frequent 
elements in colour patterns, As in most groups of animals the 
different species, and often the two sexes, are distinctively 
coloured. 

The almost limitless range of colours and patterns that fishes 
exhibit is attributable to variations in the number, distribution 
and mode of combination of only a few kinds of minute pigment 
cells (chromatophores) . Black pigment cells (melanophores) , 
each containing myriad microscopic granules of melanin, are of 
almost universal occurrence. They produce black markings as well 
as general shading and are involved in the elaboration of the iri- 
descent greens and blues that appear on most fishes. These latter 
"physical colours" result from the play of light on tiny, needle- 
like crystals of guanine that overlie a background of melanin. 
The underlying black absorbs the red and yellow components of 
light. When the iridocytes or leucophores (the guanine-containing 
cells) occur alone, a silvery or white appearance results. When 
yellow pigment is added to an appropriate mixture of melano- 
phores and iridocytes, green is produced. Although certain fishes, 
particularly in the families Belonidae and Cottidae, have a green 
chemical pigment in the bones, the greens and blues that appear in 
the skin are almost invariably the result of such combinations of 
colour cells as are mentioned above, rather than to special pig- 
ments or to special chromatophores. Yellow, orange and red areas 
when viewed under high magnification are stippled with yellow 
xanthophores or red erythrophores, or with both of these caroti- 
noid pigment cells. Pink, purple and lavender colours in fishes are 
the result of different combinations and arrangements of erythro- 
phores and iridocytes, or to a mixture in fine pattern of spots and 
streaks of red and white, or of red and blue, or of red. blue and 
white. When small areas of yellow are interspersed the result is 
a brown or some other secondary colour. 

These colour cells "expand" or "contract" in response to visual 
stimuli, to the physiological state of the fish and to various inter- 

nal secretions and drugs. By this mechanism fishes are able to 
change their appearance rapidly as they move from one environ- 
ment to another. What actually happens is that the pigment 
granules within the colour cells either become dispersed through- 
out the whole star-shaped cell, to intensify the colour concerned; 
or become aggregated into a dot a t  the centre of the cell, to  
accomplish a fading of this colour. 

The melanophores react particularly fast and those in different 
parts of the body may respond in the opposite way. As a result, 
changes in shade and in dark and light patterns may be accom- 
plished almost instantaneously. Changes in other colours, as from 
green to brown, are less rapid and less universal, and often re- 
quire time for the decrease or elimination of certain pigments and 
for the increased manufacture or deposit of other biochromes. 
Actual changes in the amount of melanin and of guanine also 
take place when fishes are shifted from a light background to a 
dark one or vice versa.  

Because of their capacity to change colour, fishes are past mas- 
ters a t  camouflage. In  this self-protective scheme the flat-fishes 
(flounders and soles) are famously adept. As these fishes move 
about over the sea bottom, the upper side (bearing both eyes) 
quickly takes on the colour of the surrounding mud, sand or rock. 
The pattern is also matched. Thus white fragments of shells are 
imitated by white spots on the body. Even the size and the abun- 
dance of dark and light objects are reproduced. These changes 
take place within a few minutes and are effected through the sense 
of sight. Similar transformations, even more rapid although not 
quite so perfect, are exhibited by other fishes, such as the group- 
ers of tropical shore maters. Some reef fishes show vertical bars 
when a t  rest, but horizontal stripes when swimming. 

Even more astonishing colour adaptations are attained by some 
fishes that live in marine plants of different colours, although the 
change may require days or weeks since some pigments in the skin 
must be lost and others gained. Thus the kelp blenny (He teros t i -  
chus  r o s t r a t z ~ s )  of California is wonderfully \veil concealed, 
whether it lives among the large brown "leaves" of the giant kelp 
(,Wacrocystis) or in the beds of eelgrass ( Z o s f e r a ) .  In  the kelp it 
is uniformly brown, just like the alga. I n  the eelgrass it is striped 
with the intense green of this plant and with brilliant silver that 
matches the streaks of light between the slender blades of the 
plant. The two colour phases could hardly be more unlike and 
certainly appear to represent different species. They may, how- 
ever, be changed back and forth experimentally. 

In its imitation of the backgrounds the kelp blenny does not 
rely solely on perfect colour matching. I t  seldom swims horizon- 
tally. Ordinarily it heads up or down in line with the plants and 
may even waft its tail back and forth to simulate the movements 
of the leaves. A South American leaf-mimicking fish ( M o n o c i r -  
r h u ~ )  drifts along just like a leaf. Baby gars ( L e p i s o s f e f t s )  look 
like tiny twigs and float stiffly at  the surface. Other fishes increase 
the efficacy of camouflage by imitating in posture or movement 
the environmental objects which they match in colour. In  the light 
of such facts it is difficult to understand why some scientists 
doubt the reality of protective coloration and of adaptation in 
general. 

Species that live on sand or other drab-coloured backgrounds 
do not possess a capacity to change colour that is a t  all compar- 
able to the abilities of the kelp blenny. Those that live in a single 
kind of plant may imitate that plant only. The sargassum fish 
(His t r io  h i s t s io )  does not show great range in colour variation 
but does simulate closely the floating sargassum weed in which it 
invariably occurs. The resemblance is so perfect that the fish is 
almost invisible even at  close range as it slowly cra~vls about in 
the plant. Like other animals of the floating sargassum it shows 
white marks that look like the white growths of bryozoans on the 
alga. 

Some biologists suggested that fishes and other animals take on 
the colour of the particular plant in which they live merely be- 
cause they imbibe the plant pigment either directly by feeding on 
the plant or indirectly by eating smaller herbivorous animals. 
For fishes this is not true. Their colours are usually otherwise 
constituted and the changes can be effected when the experimental 
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fish that are being kept in aquaria with differently coloured plants 
are fed the same type of food and are denied access to the plants 
by being kept in glass jars submerged in the aquaria. The last- 
mentioned test s h o ~ s  that the colour matching, like bottom mim- 
icry by flatfishes, is effected somehow through the sense of sight. 

That  protective coloration involving only darkness and light- 
ness in fishes really has survival value %as experimentally proved 
(see ANIMAL COLORATION). Even before such proof was ob- 
tained field naturalists firmly believed that background mimicry 
arose through the evolutionary process of natural selection. The 
simulation of the background colour by fishes is too universal to 
admit of any other explanation. Nearly all species that swim near 
the surface-such as herrings, flying fishes and mackerels-are 
bright green or blue above, and are more commonly green inshore 
and blue offshore. just as is the ocean. The blue fishes of the 
coral reefs are the ones that swim into open water. Seen from 
beneath, all surface swimmers (e.g. halfbeaks and silversides) are 
silvery below and thus match the surface film nhich shines from 
below like a mirror. Most gobies, flatfishes and other species that 
live on the bare bottom are uniformly coloured or speckled or 
mottled with neutral colours. Tide-pool sculpins and blennies that 
habitually live among varicoloured aquatic plants, in contrast. 
are brightly and variously coloured. commonly grading from 
bright green through browns to red and often matching the pecu- 
liar pinkish-lavender of the coralline algae. Host fishes of the 
"twilight zone" of moderate depths are red, but in their own en- 
vironment they are probably plainly coloured and concealed. 
Since red rays penetrate less deeply than the green, only green 
is reflected and it  is absorbed. On a similar basis, coral-reef fishes 
that are red are almost invariably nocturnal. As is well known, 
red becomes invisible in dim light. 

Cryptic (concealing) coloration is effected in almost all fishes, 
as in most other animals that live in light, by "obliterative coun- 
tershading" (first stressed by the artists A. H. and G. H. Thayer). 
The back is enough darker than the lo\xer parts to offset the 
shadows below, so that the \\hole image appears flat and indis- 
tinct. The exceptions among fishes interestingly prove the rule. 
Many deep-sea fishes, living below the zone of light, are as dark 
or darker below than above. The remoras (Echeneidae) are 
lighter above, but they adhere to sharks by their backs which are 
thus in the shadow. The "batensoda" (Synodontis), a catfish of 
the Xile, also reverses the usual scheme of countershading, but 
this fish habitually smims upside down. Some critics suggested 
that the darkening of the most exposed parts is the direct effect of 
light, but it was demonstrated that countershading is inherited 
and, therefore, that it  is almost certainly the result of natural 
selection. 

Although they render a fish in hand or in an ordinary picture 
very conspicuous, black bands and stripes are also regarded as 
concealing and protective, for a t  a moderate distance they disrupt 
the telltale fish outline. To  be most effective such ruptive mark- 
ings must extend to the very edge of the body and fins-and this 
they ucually do. The eye is a particularly revealing organ, but in 
many fishes it is more or less completely obliterated by a black 
streak or bar or by radial markings. These markings pass across 
the whole eye or through the otherwise conspicuous pupil. That 
they are of definite significance is suggested not only by their fre- 
quent occurrence but also by the fact that they extend across 
several entirely different tissues. Streaks that pass through the 
pupil can commonly be resolved into seven parts: two outside the 
orbit; a pair on the zclerotic coat and conjunctiva; two on the 
iris; and one on the pupil. The sclerotic sectors extend under the 
orbital margins, so that the streaks remain continuous when the 
eye rolls. As Hugh B. Cott and William H. Longley pointed out, 
such "coincident disruptive" markings can hardly be the result of 
chance, or have any other basis than natural selection. 

Usually the sexes in fishes are coloured alike, or the male in 
the spawning season is merely more intensely or more deeply pig- 
mented, but in many species having a complicated breeding be- 
haviour the male is much more colourful than the female The 
puppy (L~bistes  reticzdatus) of aquarium fame is a familiar ex- 
ample The "darters"-d~varfed perches that inhabit the riffles of 

streams in the eastern US.-exhibit nuptial male colours that are 
among the brightest in the whole animal series. Among marine 
fishes the dragonets show a similar sexual dichromatism. Darx~in's 
theory of sexual selection (see SELECTIOX : Sexual Selection), al- 
though discredited of late. does seem to explain in part the devel- 
opment of such sexual differences in colour. Sex recognition and 
intimidation of rivals, however, are probably more significant. 

Some pigmentation appears to have a simpler significance. in 
that it  serves a physiological function primarily. Thus the melanin 
that is usually concentrated over the brain presumably shields 
this vital organ from harmful effects of light rays. The black 
pigment in the peritoneal lining of the body cavity may similarly 
protect the viscera. The particularly black peritoneum of herbi- 
vorous fishes may furnish necessary protection for enzymes that 
aid in digestion of plant tissues. Melanin and guanine are ex- 
cretory products of metabolism. Their discharge through the skin 
may serve the animal in this physiological m y .  But  the pigments 
also provide protective coloration. Evolution often "kills two 
birds with one stone." 

Some critical biologists thought that the skin pigments of 
fishes merely represent excretions, or serve no function a t  all. 
On this basis Jacob Reighard attempted to explain the extraor- 
dinarily varied and brilliant colours of coral-reef fishes. H e  argued 
that the fishes are adequately protected by their proximity to safe 
retreats among the coral growths and are, therefore, immune to 
attack. The riot of colour (with hundreds of distinctive and con- 
stant patterns) then "just happened." This "immunity theory" 
of tropical fish coloration is not generally accepted, although 
other explanations are not wholly convincing. Alternative theories 
are ( I  j that the reefs are so brightly coloured as to render the 
fish inconspicuous; ( a )  that the bright markings are mostly of 
the ruptive category that destroy the fish's outline; (3)  the colours 
may not appear as bright to some predators as they do to us; and 
(4) that the colours are recognition marks that keep the schools 
intact and bring mates together and, since the species about the 
reefs are so numerous, the distinctive markings must be greatly 
varied. There is probably some truth in each theory. 

There is little el-idence that fishes with poisonous flesh or 
foul taste are conspicuously coloured for their own protection, 
as many insects are supposed to be. Even the dangerous sting 
rays and the poison-spined madtoms (small catfishes of eastern 
Sor th  America) are as concealingly coloured as their innocuous 
relatives. "Warning coloration," however, may be exhibited by 
some of the surgeon fishes (Hepatidae), which have a needle- 
like spine on the tail. The flashy orange of the garibaldi or ocean 
goldfish (Hypsypops rubicundzts) of southern California appears 
to advertise the presence of this fish, which boldly fights to defend 
its home territory. Since revealing coloration seems seldom to 
have been evolved by fishes, i t  is not surprising that in this group 
(unlike the Insectai there are few examples of the mimicry of a 
poisonous or unsavoury species by an innocuous one living with 
it. One probable case is that of an eel that simulates a poisonous 
sea snake. 

Vivid colours \yere developed in some fishes by selective 
breeding. From time before history the Chinese and Japanese 
produced goldfish breeds as bright and varied in colour as they are 
bizarre in form. In recent years aquarists bred a jet-black "mol- 
lie" (AIIollienisia latipinnu). a red "s~vordtail" (XiphopJzorzis 
hellerii) and many beautiful colour phases of the "platy" (Platy- 
poecilzds +?taculatusj. See also ANIMAL COLORATION; PIGMENT, 
.\NXMAL. 
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FISH FLY, the name given, especially in North America, to  
small insects of the genus Chazlliodcs and allied genera, related to 
the alder fiies ( q . ~ . ) .  Fish fiies belong to the order Neuropters 



FISHGUARD AhTD GOODWICK-FISHIhTG 
(q.v.), suborder Megaloptera. The larvae are aquatic. 

FISHGUARD AND GOODWICK, a market town, sea- 
port and urban district on the northern coast of Pembrokeshire, 
\Vales, near the mouth of the Gwaen. Combined pop. (1951) 
4,839. Area 2.9 sq.mi. The town is perched high above a smaller 
harbour village also called Fishguard, or Abergwaen, on an inlet 
on the south side of Fishguard bay. On the west side of the bay 
are Goodwick and Harbour Village. From Fishguard harbour a 
service is maintained with the Irish ports of Rosslare, Waterford 
and Cork. When the harbour, which is protected by a break- 
water more than f mi. long (see BREAKWATER), was built by the 
former Great Western railway, it was hoped to make it a port of 
call for ocean liners. In 1908 transatlantic liners did call to dis- 
embark mails and passengers, but this part of the scheme had to 
be abandoned because of the difficulties of approach in rough 
and misty weather. The neighbourhood is interesting for the land- 
ing by Gen. iyilliam Tate. an Irish-American adventurer, with 
French soldiers and convicts, a t  Careg Gwastad point in 1797. 
His force soon capitulated to the local militia (who were preceded, 
according to legend, by the women of the town whose tall hats and 
red cloaks caused them to be mistaken for soldiery). The sur- 
render was signed at  the Royal Oak inn at  Fishguard. 

FISH HAWK, a common name in America for the osprey 
(9.v.). 

FISHING. Primitive man fished to obtain food. Yet even 
when his very existence depended on success in catching fish and. 
of course, in hunting animals. he must have found pleasure and 
excitement in both pursuits. The desire to hunt and fish has re- 
mained a powerful force in man's nature; the excitement of the 
chase and the fascination of water are still strong. 

This article deals with fishing as a sport: for commercial fishing 
see FISHERIES. For the various craft used in fresh-water and 
salt-water sport fishing see BOATING. See also HUNTIKG AND FISH- 
ING. PRIMITIVE. 

The main divisions of the article are as follows: 
I. History 

1. Basic Methods 
2 .  Development of Equipment 
3 .  Developments After World War I1 
4.  Angling Literature 

11. Fresh-Water Fishing 
1. Bait or Still Fishinr: 
2.  Trolling 
3.  Bait Casting or Spinning 
4. Fly-Fishing 

111. Salt-Water Fishing 
1 .  Fishing With Bait 
2 .  Float Fishing 
3.  Trolling 
5 .  Bait Casting 
> Fly-Fishing 
6. Big Game Fishing 

IV. Fish and Fishing in the Principal Angling Countries 
of the World 
A. North America 

1. Fresh-Water Fish 
2 .  Salt-Rater Fish 

B. Central and South America 
1. Mexico 
2 .  Bahamas 
3.  Jamaica, Barbados, Tobago, Trinidad and the Leeward 

Islands 
4. Cuba 
5. South America 

C. Great Britain and Ireland 
1. Game Fish 
2.  Coarse Fish 
3 .  Sea Fish 

D. Europe 
1. Xorthern Europe 
2 .  Central and Southern Europe 
3 .  U.S.S.R. 

E. Africa 
F. Asia 

1. India and Pakistan 
2 .  Ceylon 
3 .  China and Southeast Asia 

G. Oceania 
1. New Zealand 

I. HISTORY 
As fishing ceased to be a means of supporting life and became a 

sport, man gradually chose the more pleasurable means of catching 
fish. In the 20th cenltury sport fishing, or angling, came to mean 
fishing with a rod, reel, line and hook. I t  is still a growing sport, 
above all in the more industrialized countries. and practised with 
pleasure by many nations and for many different sorts of fish. 
The basic methods of fishing are few in number and although 
anglers, fish and types of lake and river differ, the styles of fish- 
ing are all remarkably similar. These few basic methods, the 
equipment for them, the angling lore, and the ethics and customs 
they assume have all evolved by a slow process. 

Fishing has bmeen referred to in the literature and portrayed in 
the art of every civilization. Two thousand years B.C. an Egyptian 
angling scene mas depicted with figures shown fishing with rod and 
line. with a hand line and with a net. There are references to 
fishing in ancient Greek, Roman, Assyrian, Jewish and Chinese 
writings. 

Paleolithic man drew on the walls of his cave pictures of the 
fish he caught as well as of the animals he hunted. The Chinese 
were by far the most advanced, for somewhere between 1500 
and 900 B.C. it was written "fishermen used the silk of cocoons 
for their lines: a piece of sharpened iron for their hooks, thorn 
sticks for their rods and split grain for their bait." 

The hook must be one of the earliest tools on which man de- 
pended for his existence: the argument as to which came first, 
spear, net or hook. has no~t been resolved. Man first used sharp 
bones, thorns and pieces of wood as rudimentary hooks or "gorges" 
(pieces of flint, stone or bone the fish could swallow with bait but 
could not eject afterward). JVhen he attained skill in working 
with wood, stone, shells and, much more important, with metal, 
fishhooks were among his first products. 

The history of fishing as a sport had its starting point in modern 
Europe in 1496 when LVynkyn de Worde printed at Westminster 
the Treatyse of Fysshynge 6VitA an Angle, part of the second edi- 
tion of The Boke of St .  Albans. This, the first angling manua! in 
any language, is generally thought to have been written by Dame 
Juliana Berners. This work lists 1 2  artificial flies and the method 
of making each. So little have the basic principles of fishing 
altered that six of these flies are still in use. 

1. Basic Methods.--Angling gradually developed in technique. 
literature and equipment according to four basic methods-fishing 
with bait, trolling, bait casting and fly-fishing. 

Bait Fishing.-Bait fishing is the oldest form of fishing. A bait, 
that is, something that a fish will eat. is impaled on or pressed 
round a hook. Common baits were and still are worms. larvae, 
insects (including flies), small fish or minnows, pieces of meat, 
shellfish and pastes made of flour. The hook is attached to a line. 
These t ~ o  items composed the original equipment for bait flshing 
and are still used in the form of a hand line for sea fishing. Such 
tackle, however, is very limited in its use. for unless the bait is 
heavy. or unless some weight is used, it is difficult to cast far ,  it is 
impossible to fish over reeds and similar vegetation and it is 
troublesome to recover the bait or bring a fish to land unless the 
bank is very clear. The answer to these problems was a rod, a 
length of stick or cane to which the line was tied. 

It  is strange that in all the ancient illustrations a very short 
rod of only a few feet is shown, and man seems to have been very 
slo~v in seeing the advantages of a longer one. I t  is not known 
when or where a long rod, one as long as ten feet: was first used 
but there is strong evidence to suggest that the Romans saw the 
adl~antage of joining two or more pieces of cane together. This 
not only gave additional reach. but allowed the rod. when un- 
jointed, to be carried about more easily. The reference is made 
by Martial (40-6. 104 A.D.), a poet who loved fishing and other 
country pursuits. Scholars have differed over the correct interpre- 
tation of the reference, but it seems reasonable to suppose that a 
nation as advanced as Rome, with different sorts of cane procurable 
in its colonies, hit upon the simple expedient of jointing two pieces 
together. 

The bait fisherman, then, equipped ~ ~ i t h  a rod, could reach out 
from the bank and over vegetation. He could thus let his bait lie 
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on the bottom of river or lake if he wished, holding it there against 
the current if necessary by adding a weight or weights to his line; 
alternatively he could let his bait drift down with the current. By 
using a float or bobber, that is, a buoyant article like a piece of 
cork, he could suspend the bait a t  a desired depth. The float 
also acted as an indicator, its sudden movement or submersion 
warning him that a fish was nibbling his bait or taking it into its 
mouth. 

Trol1i~zg.-By this method the bait is trailed behind a slowly 
moving boat. The bait is either a small fish or some lure which, 
when drawn through the water, spins, ~\obbles or vibrates. It  is 
a very old method of catching fish, particularly large fish, and 
has been used, for example in the South seas, since earliest times. 
In the 19th century the term "trolling" was used in Great Britain 
to describe early forms of bait casting and the term "trailing" was 
used to describe trolling. 

In  South Africa still, what in the United States is called cast- 
ing or bait casting and in Great Britain spinning is often re- 
ferred to as trolling. This is, however, an exception and the term 
has come to be generally used to describe the trailing of a lure 
behind a boat. 

Bait Casting and Spinning.-This is the casting of a lure or min- 
now, or a dead fish, mhich when drawn in by recovering line or 
when influenced by current imitates a small or wounded fish, frog 
or other bait. Of much later development than the other three 
methods, bait casting is linked in its growth with the invention and 
improvement of the fishing reel. In  Great Britain all bait cast- 
ing is called spinning; in North America the term "spinning" 
refers only to the casting of a lure using the fixed-spool or spinning 
reel, and spin casting designates the use of the enclosed fixed- 
spool reel. 

Fly-Fis1zing.-Generally thought to be a modern development, 
fly-fishing is in fact a very old form. In  the 3rd century A.D., the 
Roman poet Ael~an described the way the Macedonians caught 
trout with an artificial fly and gave the "dressing," that is, the 
materials and method of making the fly they used. Dame Juliana 
also gave this dressing as did Izaak Walton in 1653, and this same 
fly is still used with only minor alterations. 

In fly-fishing the angler seeks to imitate with silk, feathers, hair, 
wool and other materials the flies and insects that live in or near 
water and on which many fish feed. Artificial flies can also be 
lures which imitate small fish or other bait, or confections, which, 
for reasons only to be guessed at ,  arouse curiosity and rapacity 
in fish. 

2. Development  of Equipment.- The four basic methods of 
fishing outlined above have remained fundamentally unchanged, 
but gradual improvements in fishing tackle have allowed man to 
cast farther, to cast more accurately, to present his bait, fly or lure 
in a more natural and lifelike fashion and to handle hooked fish 
with greater certainty. The history of fishing as a sport is there- 
fore largely the history of its equipment. 

At the end of the 15th century, man fished, as he hunted, for 
pleasure and to obtain food. His tackle had progressed little in 
3,000 years. His rod was a massive pole, about 15 ft. in length, 
made from local woods and hooped at both ends with iron. His 
line, probably of plaited horsehair, was tied to the end of his rod 
and his hook, bound to a strong single strand of horsehair, was 
attached to the end of the line. His effective casting range was 
the length of his rod plus the length of the line, so the greatest 
caution had to be exercised in approaching the water and every 
advantage of cover taken. 

Even more difficult was the handling of a big fish after it had 
been hooked. The angler, having no running line, had to tire the 
fish within the limits of his rod and his short line. If a fish in- 
sisted in swimming away beyond these limits the fisherman had 
either to hold him with the risk of breaking his tackle or to throw 
his rod into the water, let the fish tow it round until it tired, and 
then recover his rod and renew the struggle. 

This primitive and limited equipment  as to endure for another 
150 years, through a century and a half of constant and rapid 
progress in almost every other field. During this period of restless 
invention, no one offered the simplest idea to extend the range 

of the fisherman; it was not until 1651 that Thomas Barker, in 
his Art of Angling, mentioned a ring of wire on the top of a rod 
and a simple form of winch which held, retrieved and released 
line to run through this ring. Four years later, in the second edi- 
tion of The Compleat Angler, Izaak Walton mentioned the use of 
a reel to hold the line. He wrote, "Note also, that many use to 
fish for a salmon with a ring of wyre on the top of the rod, through 
~qhich the line may run to as great a length as is needful when 
he is hooked. And to this end, some use a wheele about the mid- 
dle of their rod, or nearer their hand, which are to be observed 
either by seeing them or a larger demonstration of words." Walton 
was obviously writing about a piece of equipment of which he had 
little knowledge and no practical experience. That so passionate 
an angler should not have used so fundamental an improvement 
shows that the use of reel and end ring was still exceptional. 

The angler, then, in Walton's day was just beginning to have 
an opportunity to extend the scope of his activities. A crude reel 
and running line permitted him to cast his bait or lure a little 
farther and to allow a fish to run well beyond the old limits of 
a line fixed to the end of the rod. He had other advantages too, 
for by 1655 Charles Kirby, a London hookmaker, had greatly 
improved the quality of the fishhook by using improved methods of 
tempering and hardening the metal. The hook, with an offset 
bend of the point, which he invented and which bears his name, 
is still in use all over the world. In  1613 there was mention of 
a landing net. although it is likely that this piece of equipment, 
which is used to lift a large fish out of the water, was in use a 
century or so before. In  1657 Barker mentioned the need to use 
a line 26 yd in length (five times more line to play a fish with 
than was given by the old tight-line method) and a "landing 
hook," which is now called a gaff. This is a large hook attached 
to a shaft which is used to lift large fish ashore or into a boat. 
\Vhile the use of horsehair as a scarcely visible link between hook 
and line n7as to continue into the 20th century, experiments were 
made with other materials. In  1667 Pepys \i7rote of using a gut 
string with a minnow as a bait, while in 1676 Col. Robert Venables 
mentioned the use of a lute string. Of less use to the fisherman 
of those times was a patent made out to one Thomas Grant in 
1632 for a "fish call or looking glass to lure fishes to net, spears, 
or hooks." one of the first 60 patents ever granted in Britain. 

Despite much progress in the development of fishing tackle, 
however, the improvement of having wire rings, or guides, through- 
out the length of the rod and not only at  the end is not mentioned 
until 1726. The nature of the reference in the Gentleman Angler 
makes it clear that such rings and the use of a "winch or wheel" 
were far from common. 

About this time a transfer of the manufacture of fishhooks from 
London to the small Worcestershire town of Redditch was to have 
a far-reaching effect on the angler's equipment and thus indirectly 
on his methods and his sport. Until this period the fishhook trade 
had been centralized in London and to a much lesser degree in 
Yorkshire and Ireland. About 1730 the needle industry was estab- 
lishing itself in Redditch and was quick to see, and seize, a kindred 
product. In  the space of about 70 years the whole of the world 
trade in fishhooks had become centralized in this town. Not only 
was the making of hooks greatly improved, but the Redditch 
manufacturers progressed from these articles to other items of 
tackle, and gradually from what had been a cottage industry grew 
the first organized factories concentrating on all types of angling 
equipment. 

Although it seems that relatively few fishermen took advantage 
of the increased scope given by a fishing reel, progress continued 
to be made. In  1770 a London tackle dealer was advertising 
"brass multiplying reelsn-reels which were geared to give in- 
creased winding speed. Such reels never became popular in Great 
Britain, and although it seems certain they were first made in , 
that country, they were developed in the United States, where 
George Snider of Kentucky pioneered this type of reel in 1810. 
Indeed from the beginning of the 19th century progress in equip- 
ment. and especially in fly-fishing equipment, ran on very parallel 
lines in both Great Britain and the United States. I n  North Amer- 
ica, however, most of the fish are predaceous and the Americans 
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therefore concentrated on bait-casting tackle; in Great Britain, The multiplying reel (fig. 2 )  bsecame a precision tool and, having 
where few fish are wholly predaceous, the emphasis was on bait much less spool inertia than the British Nottingham reel, became 
fishing. a much better casting instrument. This lack of inertia, coupled 

Another great step forward was taken between 1840 and 1850 with the fact that bait casting was often practised from a 
with the development in the area of the river Trent of what be- boat, led to the short bait-casting rod of between four and six 
came known as the "Kottingham" reel (fig. 1 ) .  This reel, made feet. 
first in wood and later in metal, spun very freely on a spindle In 1896, William Shakepeare of Kalamazoo, Mich.. invented the 
or "centre pin." I t  had an enormous effect on many sorts of level-wind. a mechanism vihich traversed back and forth across 
bait fishing, for it allowed float and bait to proceed unchecked the spool as the reel revolved and laid the line level upon it. 

with the current and greatly in- About the same time wooden lures, called plugs, were also de- 
creased the area that a river bait veloped. 
fisherman could cover efficiently. The difficulty of casting direct from a Nottingham reel and the 
I t  also permitted a heavy lure or skill required to control such a reel when casting led to the inven- 
heavy tackle to be cast a long way tion that \\-as to have the greatest effect on angling. A long rod 
and was therefore to lead to great and a casting weight of at least one-quarter of an ounce were re- 
progress in casting and in sea fish- quired to set the reel in motion and unless it was skilfully con- 
ing, besides having considerable trolled throughout the cast the speed of the reel overtook the 
effect on the design of reels for speed of the line and a tangle resulted. Between 1878 and 1884 
fly-fishing. reels were developed which operated on a turntable system. To 

Rods, too, were being im- cast, the reel was turned so that the axis of the reel lay along 
proved, although the process was the rod instead of across i't. This allowed the line t'o slip in coils 
a slow one. Early in the 19th over the edge of the spool insteamd of running out with its rotation, 
century the tips of rods were be- thus eliminating spool inertia. The line was recovered by turning 
ing made from several strips of the axis back to the normal position and winding in. These reels 
cane glued together, and by 1847 made casting easier, but they had certain disadvantages, in par- 
tips made of six strips were ticular in the way they twisted lines. In 1905, however, Holden 
known in Britain. There is diver- Illingworth, a Bradford, Eng., textile manufacturer, patented the 
gency of opinion as to who made first fixed-spool, or spinning, reel, on which the spool remained 
the first complete rod in the hex- stationary with its axis along the length of the rod and on which 
agonal form but it seems likely it the line was recovered by a bail, or flyer. Two years later he 
was made in the United States be- greatly improved this reel. The main purpose of the Illingworth 
tween 1865 and 1870. About this reels was to cast very light baits, and the seven-foot rod he de- 
same period, too, there were im- signed for use with them remained basically unaltered. This type 
provements in turning rods, par- of reel was gradually improved as the years went by and began 
ticularly those in greenheart, a also to be used on the continent of Europe. In Great Britain, 
South American wood, and rods however, the lack of game fish and limitations set on spinning for 
gradually started to become trout restricted development except in the field of float fishing. 
lighter and shorter. 

T B T H O M A S  Progress on lines was likewise 
F I G  1 --(TOP) NOTTINGHAM CEN- slow and although silk, cotton 
TRE-PIN REEL. 1840-50. (BOTTOM) and flax lines began to be used 
MALLOCH TURNTABLE REEL, 1884 from about 1850. horsehair. some- 
times mixed with silk, remained popular until almost the beginning 
of the 20th century. The period from 1870 until the beginning of 
the next century was the second great era of development in fishing 
methods and equipment. 

Rods became still shorter and lighter, and anglers began to 
give up the heavy rods made from native ~ ~ o o d s  like ash, and 
even the lighter woods like greenheart, in favour of the much 
lighter and more efficient rods built from strips of cane in hexagonal 
form and known as split, or built, cane. The wire rings through 
which the line ran, the fittings to hold reels in position and the 
ferrules used for joining the parts of the rod together were all 
lightened and improved. Silk lines came into general use and fly 
lines began to be "dressed"; that is ,  covered with coats of linseed 
oil which was then allowed to oxidize. These dressed lines were 
far heavier than the old horsehair lines, could be cast much farther, 
and most important, could be cast against a wind. The use of 
these lines altered the whole concept of fly-fishing and resulted 
in the use of the floating fly. Silkworm gut, first mentioned in 
1722, a t  last began to supersede horsehair as the link between 
line and hook. 

I t  was in the field of fishing reels, however, that the greatest 
progress was made, both in improved materials and improved 
design. The distance a lure could be cast was greatly increased, 
first by a method of coiling loose line in a basket and casting out 
these coils, and then, as the Nottingham reel was improved and 
became more and more free running, by actually casting from the 
reel. 

In  the United States, progress was made in the same may and in 
similar fields. The fly rod became even lighter and shorter than 
those in Great Britain and fly lines likewise were greatly improved. 

FIG.  2.- MULTIPLYING OR BAIT-CASTING REEL SHOWING: (TOP RIGHT) 
TOTAL FREE SPOOL; (BOTTOM RIGHT) LEVEL-WIND CARRIAGE 

3. Developments After World War II._Great improve- 
ments in fishing tackle were made after World IVar 11. Fixed- 
spool reels (fig. 3) enjoyed wide popularity in Great Britain and 
on the European continent, where their manufacture was taken 
over and improved by specialist firms such as, for instance, French 
clockmakers. After the war they were also introduced with enor- 
mous success into the United States and other countries. 

In the United States rods made of glass fibre are favoured over 
those of all other materials. In Great Britain and Europe, how- 
ever, the split-cane rod still holds pride of place and the glass-fibre 
rod has not found great popularity. The fixed-spool reel has been 
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FIG.  3 .- FIXED-SPOOL REELS:  ( T O P )  CLOSED-FACE:  (BOTTOM) OPEN-FACE 

further improved and the use of nylon monofilament lines with it 
has greatly increased its efficiency. In the United States a dif- 
ferent type of fixed-spool reel, one with an enclosed spool, the 
closed-face or spin-casting reel. has been perfected and has lvon 
%vide popularity (fig. 3 ) .  Paired with the flexible and highly active 
glass-fibre rod and using 6 to 10 Ib. test lines and $ to 1 oz. lures; 
the spin-casting outfit is preferred in some areas. Lines are 
made from various man-made fibres and fly lines have been greatly 
improved by plastic dressings. The wide use of plastics has light- 
ened and improved many other articles of fishing equipment. 

Equipment in the second half of the 20th century xvas further 
improved: tackle was made lighter and simpler to use; the effective 
casting and fishing range became almost unlimited. Yet with 
all these advantages, the angler still has to locate the fish and 
ofier them the right sort of bait or lure in such a way that it ap- 
pears natural and does not alarm them. He must still be able to 
read the weather and understand water. .lngling. like other field 
sports, remains basically a matter of applied natural history. 

4. A n g l i n g  Literature.--Most of the best writing on fishing 
has been in English, for up until mTorld War I1 nearly all the ad- 
vances in all forms of fishing as a sport were made either in Great 
Britain or in Sor th  .America. Izaak n'alton set the standard ~vith 

Halford, George La Branche, E. M. Hewitt, G. E. M. Skues, 
Robert Hartman and, more recently, A. J. McClane, Ted True- 
blood. B. Venables and R. Walker, to mention very few, urill long 
be read with both profit and enjoyment by fishermen everywhere. 
I n  France too, the writings of L. De Boisset and of Charles Ritz 
are more than uorthy of what Walton called "the contemplative 
man's recreation." 

11. FRESH-WATER FISHING 

1. Bait  o r  S t i l l  Fishing.-This term has been used in the most 
general sense to describe one of the four basic methods of fishing. 
There are, however, a large number of ways of still fishing with 
bait. All involve the use of hook and line and, for most sport 
fishing, a rod or pole Fishing from the banks of a stream, a pond 
or a lake. from a pier or breakwater, or from an anchored or 
drifting boat are the most common methods. A large number of 
difterent baits are used, according to the species of fish sought 
and the type of nater being fished. A float or bobber o r  some 
other signaling device. as a trip (see Ice Fishing, below), may be 
used but frequently is dispensed with in deep lakes or choppy 
nater  The discussion of float fishing below indicates the basic 
techniques and tackle involved. ( In  the United States, especially 
In the Ozarks and the middle west, the term "float fishing" also 
refers specifically to a float trip in which the fishermen drift in a 
boat d m n  a selected stretch of river, fishing as they go.) Float 
fishing and ledgering (using a sliding sinker to fish a bait on the 
bottom) are both known as coarse or bottom fishing in Great 
Britain (see under Great Brztain and Ireland, below). 

Float Fzshing -A float, or bobber, is a small buoyant object used 
to suspend the bait a t  a given depth, and to act as an indicator 
that a fish is taking or has taken the bait. I t  is also used as a 
means of conveying the bait to where the fish are known or sus- 
pected to be Float fishing has been brought to a high degree of 
effic~ency in England, where it is mostly employed to catch the 
species classed together as "coarse fish." The methods used in 
England xvill therefore be described. and other types of float fish- 
ing used elsenhere  ill be discussed as variations of these methods. 

Tackle-Float tackle consists of the line, the float and the 
equipment below it in the water (fig. 4 ) .  At the very bottom is 
the hook. which usually is attached to a length of nylon monofila- 
rnent called a leader. The distance between float and hook depends 
on the type and depth of water being fished and the species of 
fish sought. A number of small lead weights, or sinkers, may be 
used. These are usually small lead shot, partially split so they 
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can be clamped 6n the line between float and hook. Their purpose 
is to give added casting weight; they "cock" the float, that is, 
cause it to ride upright in the water so that any indication of the 
bait being taken (a "bite") is seen. Sinkers also are used to sus- 
pend the bait a t  the right depth or, if there is any current, at the 
right depth and in the right position in the current, or to keep it 
on the bottom of the river or lake. 

The question of depth is important for the float fisherman, for 
much of his art consists of presenting the right bait in a lifelike 
manner at  the depth at  mhich his quarry is feeding. Fish, accord- 
ing both to species and to prevailing conditions such as the water 
temperature, the strength of the current or the time of year, may 
be feeding just under the surface or a t  various depths right down 
to the bottom. The angler must first decide at what level he is 
going to fish. This he generally does by attaching a lead weight 
to his hook and taking soundings to determine the depth of the 
water. Then he adjusts his float, usually by means of metallic. 
rubber or plastic rings which hold it to the line, so that his bait 
"fishes" at  the depth a t  which he reckons the fish to be. 

The angler's line is attached to a leader and is usually between 
25-100 yd. long. of nylon monofilament, braided nylon, Platy1 or 
Terylene. This line is held on a reel which will either be of the 
Nottingham type or more likely a fixed-spool reel. 

The float-fishing rod used in England is a long one, usually 10- 
15 ft.  Such length is essential, for the waters fished often require 
10-15 ft.  of terminal tackle and without this length of rod it would 
be difficult to cast such tackle or land a fish. Because such rods 
are held for long periods, they must also be as light as possible. 
They are usually made in three pieces and at  least two-thirds of 
such rods are made of light, "whole" bamboo cane. The best 
canes for this purpose are tonkin, from China, and Spanish reed 
from Spain and the south of France. Rods of this type have a 
number of wire rings (guides) along their length through which the 
line runs. uith a big ring at the butt and a smaller one at  the tip 
usually made of agate or some similar hard substance. The 
handles are made of cork and they have a simple system of two 
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sliding nngs to hold the reel in place. 
In the United States a lightueight telescopic rod made of glass 

is preferred Bait-casting, spinnlng and spin-casting rods also are 
used for st111 fishing on occasion, and the traditional long bamboo 
"cane pole" prevails m many locations I t  is used nithout a reel, a 
length of line belng tled to the tip of the pole, which often is of 
one piece 

Ice Fzshzng -This winter sport is especially popular in the north- 
eastern Vn~ted States and the 
upper Mississippi-Great Lakes- 
St Lawrence valley reglon of the 
United States and Canada The 
ice must be thlck enough-usually 
a minimum of three ~nches-for 
safety and holes are cut through 
it with an ice bar, a heavy, long- 
handled chisel, or spud, or an ice 
auger; a d~pper  is used to clear 
the chips from the hole One 
fisherman can tend several holes. 
Minnous. grubs and nymphs are 
favoured baits, usually used with 
a very small jig or ice spoon. 
Equipment commonly includes a I 

short (three feet), uhippy, glass- 
fibre rod nith a simple centre-pin 
reel or a cleatlike device to hold 
a nonfreezing monofilament line 
and a tipup or tilt (see fig 6) that 
signals when a fish has taken the 
b a ~ t ,  it is allowed to run before 
the hook 1s set For larger fish 
the tipup may hold the reel in 
some models belo~i, aa te r  to pre- F IG  6 -ONE T YP E OF T I P U P  ASSEM- 
vent freezlng Many pan fish BL Y I C E  F I S H I N G  

(mostly crappies bluegllls and 
perch) are caught but also northern Dike esaecially in the 
Great Lakes region, walleye. pickerel; bass and iake trout, with 
occasional catches of other species. Ice fishing usually is done 
with one or more companions and frequen~tly large groups take 
part. 

2. Trolling.-Trolling is generally used on waters where fish 
are hard to locate and in particular for fish that swim deep in the 
water. I t  is used all over the world but has been brought to its 
highest peak of efficiency in North America. There is considerable 
skill involved in trolling the right bait at the right speed and depth 
in the right places. Local knowledge is of particular importance 
in this type of angling. 

Lures for trolling are numerous. Any of the lures described 
below (see Bait Casting or Spinning), or a live or dead fish or 
other bait mounted so that it spins or wobbles, may be used. These 
are trailed slowly behind a rowboat or one driven by a motor. The 
amount of line out controls the depth at which the lure is worked. 
In deep waters and for deep-swimmi'ng fish, metal lines are some- 
times used. 

The rod used is usually short, between five and seven feet, 
although longer rods are used in Great Britain and Europe. The 
rod is held or placed roughly at right angles to the dirsection in 
which the boat is moving so that the recovery (resiliance) of the 
rod tip helps to hook the fish. 

A slightly different type of trolling is used in Britain and Norway 
for Atlantic salmon. This is known as harling and it is practised 
in rivers. The lure is fished from the stern of the boat in the 
usual manner, but instead of towing the bait, the boat is held by 
the oarsman in the current and the flow of the stream causes the 
bait to behave like a small fish. In this way the lure can be held 
over the parts of the river where fish are thought to be resting. 

3. Bait  Cast ing o r  Spinning.-Bait casting is the North 
American term for casting out a bait, plug or lure and recovering it 
with a multiplying reel. Spinning and spin casting refer to the use 
of fixed-spool s~inning and si~in-casting reels. In Great Britain, 
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Casting tackle consists of a rod, from 5 i t .  up to about 109 ft. 
in length. a reel containing about 100 yd. of line. a leader, or trace. 
and the lure. The line is usually of either nylon monofilament, 
braided nylon. Dacron or Terylene. The leader, or trace, which 
is the scarcely visible link between line and lure is usually of nylon 
monofilament or, if used for fish with sharp teeth, wire. I t  may 
be fitted with one or more snrivels to prevent the line from be- 
coming twisted. Leaders may be from nine inches to four feet 
Iong. 

There are very many different sorts of lures. A small fish, 
mounted to spin or wobble through the water, is now little used. 

SUR 

PROPELLER P l P E  

UNDERWATER PLUGS 

DEVON MINNOW 

SOFT PLASTIC LURE 

I 

JIGS 
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I n  Xorth America plugs, lures first made of wood but now mostly 
of pliable pldstic in a vast variety of shapes. colours, sizes and 
weights and behaving in a most lifelike way when drawn through 
the xater ,  are used (fig. 7 ) .  

I n  Great Britain the most popular lure for many years has 
been the Devon minnow, a cylinder of wood, metal or plastic 
fitted with two fins which cause it to spin. Spoons, that is spoon- 
shaped metal lures which spin, wobble or vibrate, are used all over 
the world. 

Although the methods of fishing are similar, the methods of 
casting h~i th  the three different types of reel-the centre-pin, the 
multiplying and the fixed-spool-are very different. 

The centre-pin reel is now little used. I t  is difficult to cast 
with becduse of the considerable inertia which must be overcome 
before the drum of the reel will start to spin. Once the drum does 
start to spin, however, it spins too fast for the bait, which de- 
creases its speed as it travels through the air, and unless it is 
controlled the speed of the line being drawn off the reel becomes 
much ilo~ver than the speed at which the drum is revolving and a 
tangle of the line results. 

The centre-pin reel is used with a rod 85104  i t .  long. The  rod 
must be limber so that the build-up of casting power which causes 
the reel to start to revolve is gradual. The lure is swung back be- 
hind the angler and then forward and upward. The reel is pre- 
vented from spinning during the swing but this pressure is released 
early in the forward cast. As the lure flies out over the water the 
speed of the drum is controlled either by finger pressure or by some 
fonn of governor so that it does not exceed the speed at which the 
line is being drawn off. While these reels are difficult to cast with. 
and their rate of recovery, being ungeared, is slow, they are excel- 
lent reels with which to play fish. 

The multiplying reel is less difficult to use, as its drum is much 
lighter than that of a centre-pin reel. A shorter rod and a shorter 
swing can be used. These reels are mounted on top of the rod, 
and the drum is controlled by pressure from the thumb so that its 
speed does not exceed that of the line. Sumerous forms of gov- 
ernors are in use to control the drum speed automatically. 

In  North America and in parts of Scandinavia multiplying reels 
are mostly used with a short. single-handed rod of between 44 and 
6 ft. The lure is propelled with a short, snappy, overhead cast 
which gives great accuracy. In  Great Britain these short rods are 
little used and, as the multiplying reel is there used for large fish 
like pike and salmon, a longer double-handed rod of eight to ten 
feet is generally employed; longer rods, usually about nine feet, 
are used likewise on the uestern coast of Korth America for steel- 
head itrout) and Pacific salmon. The gear ratio of multiplying 
reels normally is four to one; the rate of line recovery is therefore 
very fast. 

The methods of fishing are the same the world over and irre- 
spective of the species of fish sought. On rivers the cast is usually 
made across or slightly donnstream. If the current is strong 
enough to impart fishlike motion to the lure by causing it to spin 
or liobble. the angler does not wind in. I n  slower water he assists 
the current by winding slowly. The depth at which his lure is 
"fishing" is again very important, and leads may be used to sink 
the lure do~vn in the current. 

Another effectlve way is to cast the lure upstream and to recover 
it donnstream by ninding very fast. In  Great Britain this is a par- 
ticularly effective way of catching salmon in the summer. 

Probably the most interesting iorm of casting is that practised 
in Xorth America particularly for black bass These fine sporting 
fish like to lie in weedy water in the vicinity of snags like old logs. 
The angler, approaching carefully in a boat, casts a floating lure 
from either a bait-casting or a spinning reel. Considerable ac- 
curacy is essential, for the lure must be dropped precisely in the 
right place Having cast the lure to where he thinks a bass lies, 
the angler moves it gently so that it causes a slight commotion bn 
the surface, as would a frog or a swimming mouse. The accuracy 
needed the iavage x a y  in R-hich a bass takes the lure and the 
excitement of being able to watch the lure working makes this as 
exciting a method of casting as the dry-fly is of fly-fishing. 

iyhen a fish is hooked. it la played by allowing it to pull against 



the spring of the rod and is allowed to swim away from the angler 
by being given line from the reel. With the revolving drum reels. 
that is, the multiplier and the centre-pin, line is given by allowing 
the reel drum to rotate backward, but with the fixed-spool reel this 
obviously cannot happen. These reels are therefore fitted with a 
slipping clutch, the tension of which is controllable. This tension 
is set so that when a fish exerts a certain amount of pull the spool 
is allomed to rotate and line given in this way. The rotation is 
also controllable by finger pressure. 

With the centre-pin or "single action" reel, line can be recovered 
against the pull of the fish by winding, for the wind on these reels 
is direct and not through gears. With the other two types, how- 
ever, the angler cannot exert enough pulling power through the 
gears and has therefore to use his rod as well, in a method known 
as pumping The point of the rod is dropped and as it is lowered 
the angler winds in line. H e  then clamps his thumb on the multi- 
plier or his finger on the fixed spool so that neither will rotate and 
raises his rod, thus recovering line, repeating the process until the 
fish is brought close to him. 

The spinning. or fixed-spool, reel is initially much easier to use 
tha'n the other two, although maximum efficiency requires con- 
siderable skill. practice and dexterity. 4 s  the line slips off the end 
of the spool, there is no inertia to overcome and as the drum does 
not revolve there is no problem of control to prevent line tangles 

There are two types of rod ,used with these reels-a single: 
handed one of from 4 to 8 f t  and a double-handed one of 8i-93 
i t .  With both types the method of casting is similar. More im- 
portantly, there are two types of reel, the bail and the closed-face 
(spin-casting). With the bail type the right forefinger gathers 
and holds the line. The pickup mechanism or bail, that is, the 
mechanism which recovers the line on winding in, is lifted so that 
it no longer retains the line. The cast is then made, the forefinger 
releasing the line very late on the forward swing. To  reel in the 
line, the pickup mechanism springs forward and as the handle is 
turned collects the line and distributes it onto the spool. 

In the latter half of the 1950s spin-casting reels which uere a 
combination of fixed-spool and multiplying reels were perfected in 
the United States: the line peels off the drum in the same way 
as ni th  a stationary drum reel but the drum is enclosed in a bell- 
shaped cover. They are used on top of the rod like a multiplier 
and controlled in the same way by the thumb. These spin-casting 
reels are extensively used in North America and in Scandinavia. 

The lack of inertia of these reels enables them to cast much 
lighter lures than the other two types. They are, however, in- 
tended for use with fine lines, and with lines of more than ten 
pounds breaking strain they progressively lose efficiency. This 
is because with thicker lines the gap between the top of the line on 
the spool and the lip of the spool widens rapidly, with consequent 
increase in friction. 

Rods used with spinning reels require a large butt ring (the 
first ring up the rod). The line peels off these reels with a con- 
siderable cone and the large ring cuts down friction and prevents 
the cone from flapping against the rod. This is not the case with 
spin-casting reels so spin-casting rods do not have a large butt ring. 

4. Fly-Fishing.- In this sport the angler uses a natural fly or. 
very much more commonly, an artificial fly made from silk, furs, 
feathers and other materials, so that it imitates one of a large num- 
ber of flies which live in or near water. Flies are also made which 
imitate small fish, worms or other bait, while the flies used to catch 
salmon imitate nothing in nature. Sometimes flies that imitate 
frogs or mice are "tied" or "dressed" for black bass fishing. The 
original purpose of the artificial fly was to imitate some insect, how- 
ever, and most 20th-century fly-fishing is with insect-imitating flies 
rather than with lures. 

While fish feed on an enormous number of different flies, both 
aquatic and terrestrial, the basis of fly-fishing is the imitation of 
two insect groups found all over the world. Ephemeroptera and 
Trichoptera (caddis flies). in their various stages of development. 

The first-named are known to fishermen as May flies, ephemerids 
or upwinged flies. Broadly speaking. their life cycle is in three 
stages-as nymph. subimago or dun, and imago or spinner-and 
each stage is imitated by fly-fishermen (see MAY FLY). Not dis- 

similar to the life of the May flies is that of the very many species 
which make up the insect group Trichoptera-the flies the angler 
knon s as caddis flies or sedges (see  CADDIS FLY). Imitation of the 
different stages in the lives of these tpio groups of flies has devel- 
oped the different methods of fly-fishing 

Excluding salmon fishing, a totally different problem which will 
be dealt with separately, the various methods of catching trout 
with a fly can be applied, with perhaps slight Iocal differences. to 
the catching of other fish For this reason fly-fishing in general will 
be described on the basis of fly-fishing for trout. 

The use of the natural fly is a style of angling little used but 
one no doubt of great antiquity. This method of fishing is known 
as dapping. One style of dapping is used with a very short line, 
using some insect such as a bluebottle, crane fly or grasshopper 
as bait. I t  is practised on bushed streams and the angler, con- 
cealing himself behind or in a tree lowers the impaled insect to 
struggle on the water and thus attract trout. Another form of 
dapping developed on the Irish and Scottish lochs. The bait is 
generally either the May fly, the largest of the upainged flies, or 
the crane fly or. daddy longlegs. The rod is long, 14-15 ft. in 
length. and the line very light, with floss silk (embroidery floss) 
attached near its end. One or two flies are impaled on the hook 
and fly, and floss silk and line are allowed to blow out over the 
water with the wind, which is essential to this form of fishing. 
The fly is lowered onto the water well away from the boat and 
thus behaves in a very natural manner. Another form of fishing 
with a natural fly is practised in the maritime provinces of Canada 
in the spring. One or two of the ephemerids which hatch there in 
May are hooked onto a small hook called a midge hook and cast 
out onto the water. Such types of fishing obviously have many 
limitations, not least the difficulty of keeping the fly on the hook, 
and no doubt this prompted anglers to make imitation flies. 

There are two main methods of fishing with the artificial fly- 
wet-fly fishing and dry-fly fishing. In  the former the fly is used un- 
der the water, where it imitates a nymph, a drowned dun, some 
other water insect or a small fish. In the latter the fly floats on 
top of the water and represents a dun, spinner (spent spinner) or 
caddis fly (sedge), or some terrestrial insect blown onto the nater. 

Wet-fly fishing is by far the older of the two methods, for fish- 
ing with a floating fly was only developed toward the end of the 
19th century. Originally men fished with a 1 2 -  to 14-ft. limber 
rod, a tapered line of horsehair, a leader or cast of horsehair and the 
fly Fishing consisted almost entirely of casting across a stream 
and allowing the fly or flies (for with the wet fly several flies are 
often used) to swing round in the current. I t  was not until Stew- 
art wrote The Practical Angler in 1857 that the advantages of 
fishing upstream were demonstrated. Trout and other fish swim 
nith their heads facing upstream and Stewart showed that they 
could be approached much more simply and effectively from below 
and that the fly cast in this manner behaved in a more lifelike way. 
The method was easier to describe than to perform. The sport was 
dependent to a great extent on the wind, for it was impossible to 
cast against it, and, because long casting was not possible with so 
limited an outfit, a wind-ruffled surface allowed the angler to ap- 
proach nithin range of the trout. I t  was not until the 1880s that 
rods and, above all, lines were improved enough to enable the an- 
gler to cast in any direction under most conditions of wind. 

The development of the split-cane rod and the heavy, oil-dressed 
line brought about great changes in fly-fishing. The wet-fly fisher- 
man was enabled to cast a much longer line, upstream or donn- 
stream. In Great Britain the concentration was first on the 
floating fly and then on improved ways of representing insect life 
just below the water's surface. I n  the United States progress was 
initially a little behind Great Britain in these two types of fishing, 
but similar styles were soon deveIoped to suit the local conditions; 
the American angler also saw an advantage in the heavy line that 
his British counterpart overlooked. By its weight, and with a 
long cast. the heavy line enabled a fly, either one imitating some 
water creature or one representing a small fish. to be fished deep 
down in the water. Methods using the sunk line have been used 
for many years in North America and, as a result, in many other 
countries. Such methods are still, however, little known or used 



in Great Britain. 
Before examining in greater detail the individual methods of 

catching fish ni th  an imitation fly. it is necessary to explaln how 
the fly is cast and thus presented in different ways. 

The only aeight that assists the angler to cast a fly is the neight 
of his line Until the 1880s lines were undressed-that is, they 
were not covered with the coats of oxidized oil and. later, plastic 
that nom render the line relatively heavy. The modern line may 
be level (a line of between 20-30 yd of the same diameter through- 
o u t ) ,  double tapered (tapering from a fine end up to a thick 
middle and back to a fine end), or forward tapered (tapering 
quickly to a thick portion and then quickly back to a long, fine 
back end). 

This llne is used a i t h  a limber, springlike rod With some yards 
of line lying on the a a t e r  in front of him, the fisherman lifts his 
rod sharply from a position roughly horizontal to a position just 
past the vertical. As the rod is moved to the rear. the neight of 
the line and the pull of the water cause it to bend When a posi- 
tion of just past the verticaI is reached the rod is stopped. As it 
recovers and straightens itself it thro\vs the line upward and back- 
ward in a loop. The caster allows this loop to straighten until the 
line is nearly straight out behind him He then brings the rod 
forward through the same arc and the line f o l l o ~ ~ s .  behaving in the 
same way as mhen it nas  thrown to the rear. To lengthen the line 
the caster holds a f e ~ ~  yards in his left hand which he releases late 
in the forward stroke. The weight and impetus of the line going 
for\\-ard carries out this slack line. This lengthening of line is 
called shooting. 

X leader or cast is tied to the end of the line This is a two- 
to three-yard length of nylon monofilament or transparent silk- 
worm gut The fly is tied on the end; if more than one is used these 
are tied to short lengths of nylon or gut, called droppers, which 
are attached at intervals to the leader. 

There are many styles of wet-fly fishing The angler. wading in 
the nater,  may cast a short line upstream, pulling the flies tonard 
him at a rate slightly quicker than that of the current by liftmg 
his rod so that they represent the nymph just before emergence 
He may imitate the same stage in the fly's life by casting a longer, 
floating llne upstream, and letting his flies drift domn mith the cur- 
rent He  may cast a short line across the stream and alloa his 
flies to swlng with the current or, holding his rod high, allow the 
droppers to play on the surface of the water (dapping) like a dun 
struggling to leave the surface or a cadd~s fly dipping as it lays its 
eggs He  may cast a long, heavy line across and downstream and 
allow his fly to sink well doan ,  imitating a small fish or a nymph 
smimming on the bottom. The skilled angler uses each method 
according to the prevailing conditions. If his fly is close to the 
surface the strike or "take" of a trout is revealed by a movement 
in the water which he calls a rise. If he is fishing deeper he feels 
a pull on his line. I n  either case he raises his rod and sets the 
hook. 

I n  dry-fly fishing the lure is manipulated to imitate a fly floating 
on top of the water. While a wet fly is slim and sparsely dressed 
so that it sinks easily, the dry fly is fuzzy. When the fly becomes 
wet and sodden the dry-fly fisherman whisks it through the air 
a number of times to dry it. 

There are t a o  sorts of dry-fly fishing-fishing to the rise and 
"fishing the water." I n  the former the angler is casting his imita- 
tion to trout that are feeding during a hatch of fly. The correct 
choice of fly under these circumstances is crucial, as feeding trout 
become conditioned to eating just the one type of insect and ail1 
ignore every other sort which is brought down by the current. 
Fishlng to the rise is a particularly interesting and exciting sport, 
for often the trout can be plainly seen in the water and the fisher- 
man is trying to catch one individual fish. 

In  the other t v ~ e  of drv-flv fishing the trout are not activelv 

and the angler casts in front and to the side. A dry fly is some- 
times used, particularly when there is a hatch of fly. Lakes are 
also fished by wading, as in streams. in shallow waters along the 
shores, and from the bank; a particularly popular sport in Great 
Britain is fishing from the shores of reservoirs which have been 
stocked l ~ i t h  trout. This type of fishing often requires very long 
casts. and specialized, powerful rods are needed. 

The tackle used for  these different types of fishing varies greatly. 
Rods run in length from about 7 ft.. used on small streams, to 103 
ft., still used for boat fishing in Scotland; most rods run between 

7 and 9 ft . ,  being generally about 
6 in. shorter i; Garth America 

3 than in Europe. Rod actions, 
that is, the degree of stiffness 

on the type of fishing 
weight of line i t  is nec- 

or them to cast. A rod 
migratory trout,  such 

as the American steelhead or the 
European sea trout,  obviously 
needs to be more powerful than a 
rod for trout of, say, a pound in 

line is the most important 
B Y  C O U R T E S Y  O F  T H E  G A R C I A  C O R P O R A T I O R  part of the fly-fisherman's equip- 
F I G .  8 .- S I N G L E - A C T I O N  FLY REEL ment, and must be of the right 

weight to bring out the power of 
the rod. At the same time, for dry-fly fishing, it must not be too 
heavy, for it has to float. The reel is a simple, single-action type, 
often in North America with an automatic, spring-powered pickup 
that rewinds any free line, of the right weight to be in harmony 
with the rod and big enough to contain sufficient line for the 
type of fishing for which it is used. 

There are many different types and patterns of artificial flies, 
usually named after the fly they imitate (e.g., March brown), the 
materials from which they are made (e.g., snipe and purple quill) 
or the inventor ! e . g . ,  Green\vell's glory). Local conditions dictate 
the shape and nature of local flies. for a rough river will need a 
different type of fly from that used for a smooth stream or a lake. 
Thus there are the well-hackled dry flies of Kew York state, de- 
signed with a big tail to ride on rough water, and the spider flies 
of Yorkshire, sparsely dressed wet flies made of soft hackle, ideal 
when fished just under the water on a fast river. All over the 
world there are fly dressers who. working either in factories or in- 
dividually, create flies of silk, fur and feather. Many anglers tie 
their own flies. finding both pleasure in making them and added 
interest in their use. 

Salrno7z Fly-Fishing.-Salmon fly-fishing differs from other types 

B Y  C O U R T E S Y  O F  T H E  E N T E R P R I S E  M A N U F I C T U R I N G  C O M P A N Y  

F I G .  9 .- A U T O M A T I C  F L Y  R E E L  S H O W I N G  D R I V E  M E C H A N I S M S  
- A - .  - 

feeding. Here the angler casts his fly, searching the water for a because these fish, which enter the rivers from the sea to spawn, 
fish which can be tempted and paying particular attention to parts do not eat during their stay in fresh n-ater. The angler, therefore, 
of the stream \there his experience tells him a trout may be lying. is not seeking to imitate some part of their immediate diet. al- 

Both wet and dry flies are used on lakes as well as on rivers and though it is reasonable to suppose the lures which interest them re- . 
streams, though the most common form of lake fishing is mith mind them in some way of food they have eaten. Flies tied in 
wet flies from a boat. The boat is allowed to drift with the ~ ~ i n d  a wide variety of sizes, colours and patterns, but not representing 
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any particular insect, are used. 

One of the methods of fly-fishing for salmon is known as sunk- 
line fishing. The sunken fly is principally used early in the year. 
that is. in North America in April, May and early June and in 
Great Britain in February and March. Salmon entering a cold 
river are interested in fairly large lures, fished well-sunken in the 
water and moved as slowly as possible. The size of fly varies from 
river to river, from very large flies three inches long down to 
smaller ones half an inch in length. For this style of fishing the 
angler uses a heavy line which takes his fly well down in the water, 
and casts rather more downstream than across, letting his fly swing 
sloivly across the stream with the current. 

Greased-line fishing was developed in the early days of the 20th 
century and was principally the invention of A. H. E. Wood of 
Glassel. Scot. Wood discovered that even in conditions of low 
water and warm weather salmon could be caught with a small, 
sparsely dressed fly fished just under the surface. The object of 
this style of fishing is to bring the fly across the current in a natural 
manner. and to keep the fly up in the water the line is greased. 
With this method salmon can be caught in the summer in low water 
under conditions which hitherto were regarded as hopeless. In ad- 
dition, when taking the fly the salmon usually breaks the water in 
a "head and tail" rise, making this style a particularly exciting 
one. 

I t  is most unusual for salmon in Britain and indeed in most parts 
of Europe to take a floating fly. In  Canada and on some rivers in 
Iceland. however, the dry fly is most successful. ,4 big, fuzzy fly 
is used and the technique is broadly the same as already described 
for trout. 

In  the United States and Canada short (8-1 1 f t . ) .  single-handed 
rods are used except on one or two very rough rivers in the Gasp6 
area. In  Europe, for the most part, long, double-handed rods of 
11-15 ft.  are best suited to the prevailing conditions. 

111. SALT-WATER FISHING 

The four basic methods of fishing are likewise used in salt water. 
Bait fishing and trolling are widely used; casting and spinning 
are used much less but are rapidly growing in popularity, espe- 
cially in U.S. waters; and fly-fishing, although also growing in 
popularity. is practised only in a few areas and for a few species 
of fish. While the methods are basically the same as those used 
in fresh water, the tackle used is often very different due to the 
conditions of greater depths, wider areas, rocks, tides and cur- 
rents. 

1. Fish ing  W i t h  Bait.-The various methods of bait fishing 
are commonly used for sea fish, irrespective of whether the angler 
is fishing from a beach. off rocks, from a pier or from a boat. The 
baits used are those which form a normal part of the diet of sea 
fish-worms which live in sand or mud, marine shellfish and small 
sea fish either whole or cut up. Ground baiting, while not so fre- 
quently and extensively used as by the fresh-water bait fisherman, 
is still used in many parts of the world. Called chum in the United 
States, and "rubby-dubby" in Great Britain, ground bait consists 
mostly of pulped-up oily fish, like the North American menhaden 
or the Cornish pilchard. Bags containing crushed fish are eithet 
trailed behind a boat or placed so that the tide carries out a slick 
to draw fish to the bait on the angler's hook. Sometimes the chum 
is spooned over to drift down tide. 

The most commonly used methods are those greatly similar to 
the fresh-water methods of bait fishing. A lead sinker, sometimes 
one pound in weight, though more normally four to eight ounces. is 
used. Shapes and weights vary greatly according to the type of 
bottom, the depth of the water and the number of hooks, which 
may be held away from the line and leader by wire or plastic 
booms. 

Such tackle can be cast out from beach or rocks, cast or lowered 
into the water from a pier or jetty or lowered from a boat to where 
the fish are known or suspected to be. 

Surf fishing, casting from the shore, has long been a popular 
form of sea fishing in. for example, South Africa and the United 
States, and this style of angling is probably the one growing most 
rapidly all over the world. I t  is a highly skilled form of fishing, 

for great knowledge is often necessary to locate the fish and very 
considerable skill is needed to make long casts with heavy weights 
and to handle big fish in heavy surf. 

A long rod, 9-11 f t  , is ordinarily used in surf fishing. All three 
types of reel are used and at one time the centre-pin reel r ~ a s  used 
a great deal, particularly and with exceptional skill in South Africa. 
Because such reels are so difficult to control, the multiplying reel, 
designed for surf casting. is being used by more and more fisher- 
men. The fixed-spool (spinning) reel, used with light tackle, 
gained greatly in popularity after n7orld War 11, especially in 
North America. 

Surf fishing has probably reached its highest degree of skill and 
the highest degree of organization along the Massachusetts coast. 
Some surf fishermen camp out on the beach in "beach buggies," 
vehicles equipped with oversized balloon tires to enable them to 
give high performance on sand, as well as with bunks and cooking 
equipment. Small aircraft are used as spotters on occasion to 
locate a shoal of fish and radio the information to the buggies, 
which race to the reported area. Surf fishing is sometimes very 
effective at night. 

The British sea angler, less fortunate in the fish around the coast 
and fishing often in very heavy currents, which demand heavy 
leads and shorter, stouter rods, nevertheless fishes in a very similar 
way. Because conditions vary so greatly even within a small area, 
tackle likewise varies and rods run from 7 ft .  up to 12 ft. In  many 
other parts of the world, where conditions are rather more similar 
to those in North America, surf casting in the American style is 
becoming increasingly popular, even in countries like New Zealand 
and parts of South America, so well blessed with fine trout fishing. 

Many forms of bait fishing can be practised from a boat. The 
most common is again a form of bait fishing using a sinker. As 
a l ~ ~ a y s  the fish must first be located. and a knowledge of the 
"marks." that is, the exact location of their feeding grounds and 
thus of navigation, is essential. The boat angler must also find out 
at what depth the fish are feeding. The usual method is to lower 
the sinker until it touches bottom and then to wind in line until a 
bite is received. The angler notes how many turns of his reel he 
has made from the bottom to the depth at  which the fish are feed- 
ing and is thus able to ensure that his bait is fishing at the right 
depth. Usually the sinker is left on the bottom and the hooks 
are adjusted to the right depths. 

The one disadvantage of such fishing is that heavy leads have 
to be used. Other methods using lighter and more sporting tackle 
can also be used from a boat. For fish which sometimes swim 
high in the water, fish like the sea basses and the mackerels, an 
unleaded line and tackle can be alloxved to run out with the tide or 
current or can be trailed behind a slowly moving boat. Another 
form of bait fishing is used on the west coast of Canada and the 
United States for coho and spring or Tyee salmon. The bait is a 
strip of herring. cut so that when drawn through the water or when 
influenced by current it moves in a lifelike manner. A small lead 
of about an ounce is fixed a yard or so above the bait, and bait and 
lead are either cast and retrieved, trolled. or allowed to hang in the 
current. These methods are called "strip casting" or "mooching." 
Caught on light tackle, the Pacific salmon is a very sporting fish 
indeed. 

Not dissimilar is the method developed in the 1940s and 1950s 
for catching blue and mako sharks off the Cornish coast of Eng- 
land. The ideal conditions occur when the wind is blowing against 
the tide. The boat is allowed to drift, putting out a trail of "rubby- 
dubby" which runs off with the tide and attracts the sharks to the 
angler's bait. This bait, usually a whole herring or pilchard, is 
allowed to trail behind the drifting boat, suspended at the required 
depth by a cork float. Sharks caught in this way give a very good 
fight, and although these British fish are not as large as those in 
many other parts of the world, they do run to more than 300 lb. 
and provide a sporting method of fishing. 

2. Floa t  Fishing.-This is practised all over the world for fish 
that can be caught close to the surface, and because very light 
tackle can be employed it is a particularly sporting way of catch- 
ing salt-\later fish. Fresh-water tackle is often used and a very 
popular outfit is a seven-foot, light spinning rod and a fixed-spool 



FISHING 
reel. Very many species of fish are caught by such means and 
members of the bass, mullet and mackerel families are taken on 
float tackle all over the world. 

A particularly interesting and unusual form of float fishing is 
practised in the southern states of the United States, generally 
for speckled weakfish (Cynoscion nehulosus). The bait is a shrimp 
fished a yard or so below an egg-shaped float with a concave top. 
These are cast out either from a bait-casting or spinning outfit 
and then retrieved in a series of jerks. These jerks cause the float 
to be pulled under the water, and the air escapes from the concave 
top causing a very audible pop which attracts the weakfish to the 
bait. In  this way the float acts both as a bite indicator and as a 
means of attraction. 

3. Trolling.-This style of fishing is greatly practised for sea 
fish, for it is the best way of locating fish in great expanses of water, 
often of considerable depth. With the exception of trolling for 
what are known as big game fish, a specialized technique which will 
be dealt with separately. the methods of fishing are very similar 
to those used for f resh-~~a te r  fish. 

Typical of salt-water trolling is the method used on the west 
coast of North America to catch the large Pacific salmon (On- 
cov!zynchus tshawytscha). All types of craft are used, from row- 
boats to special power-driven ships designed for this sport. Behind 
such crafts are trailed spoons, plugs and dead fish, eisther whole 
or cut up. A very popular method is t'o use a dead herring preceded 
by a large spoon called a "herring dodger." The dodger acts both 
as an attractor and to cause the herring to move in a lifelike man- 
ner. Basing itself on this sport of trolling for Pacific salmon is the 
famed Tyee club of Campbell River, British Columbia. This club 
lays down rules as to tackle that may be used. and presents but- 
tons to anglers who catch large specimens of these salmon- 
bronze for 30-lb. fish; silver for 40-lb. fish, gold for 50-lb, fish and 
diamond for those of 60 Ib. and above. 

4. B a i t  Casting.-Casting and spinning for salt-water fish is 
becoming more and more popular every&-here, in particular where 
big predatory fish are found close to the shore and in sheltered 
xvaters. Tackle and methods are in many cases identical with those 
used in fresh water. 

5. Fly-Fishing.- The flies used in this particularly sporting 
method are lures imitating small fish, shrimps. etc. Generally a 
strong, nine-foot rod is used, for long casts have to be made and 
many of the fish caught are relatively big and powerful. Europe 
and the British Isles have few places suitable for fly-fishing in the 
sea. but Florida and some of the other southern states of the U.S. 
offer splendid fly-fishing for bonefish; small tarpon and other spe- 
cies. Farther north the striped bass takes a fly well in places on 
both the .4tlantic and Pacific coasts while on the latter fly-fishing 
for coho salmon offers splendid sport. 

6 .  Big G a m e  Fishing.-The fish sought in this form of angling 
are the big fish of the world, principally the members of the tuna. 
shark and swordfish or billfish families which may run from 100 
Ib. in weight to ~vell over 2,000 Ib. Although such trophies are 
caught on heavy bait fishing tackle, the most popular, effective 
and sporting method is trolling. Deep-sea trolling is a highly spe- 
cialized form of fishing requiring a boat designed for the purpose 
and heavy-duty tackle designed for handling very big fish. 

The craft ior big game fishing must be capable of withstanding 
heavy seas and is equipped with a "fighting seat," a turntable chair 
from ~vhich the angler can exert the maximum pressure on a fish 
inany times his own ~veight. The rod, a massive one of glass fibre 
or laminated wood. has a butt that fits into a socket in the chair. 
The reel is usually a very large multiplying reel, although some 
British big game fishermen prefer a centre-pin reel, and is usually 
designed so that a harness that fits over the angler's shoulders 
or around the small of his back can be connected to it. thus a l l o ~ ~ -  
ing the fisherman to use all his strength against the fish. The reels 
have a throwout lever or other device to release the spool and al- 
low it to run free, and usually a braking device or drag to regu- 
late line tension. The line is made of Dacron or Terylene and the 
leader of \?ire. 

Craft designed for such fishing generally have outriggers-long 
poles to which the lines are attached by what Americans call 

clothespins and the British clothes pegs, which hold the lines well 
clear of the boat, thus allowing more than one line to be used. The 
age-old problem of locating fish and determining the depth at  
which they are feeding has been solved in part by the use of echo 
sounders and other electronic aids. 

B Y  C O U R T E S Y  OF P E N N  F I S H I N G  T A C K L E  M F G  CO. 

FIG.  10.- BIG GAME REEL BUCKLED TO HEAVY- DUTY ROD 

Big game fish are sought throughout the world and since. as with 
other sports, the establishing of records is no small part of the 
interest. the International Game Fish association was formed in 
1939. Having its headquarters in Miami. Fla., with a committee 
of experts in the sport, the I.G.F.A. acts as a clearinghouse for in- 
formation. as arbiter in disputes and as the awarding authority 
for norld records of big game fish, according to species and t h ~  
type of tackle, classed by strength, on which each record Pas  made. 

IV. FISH AND FISHING I N  THE PRINCIPAL 
ANGLING COUNTRIES O F  THE WORLD 

A. NORTH AMERICA 

U.S. and Canadian anglers are extremely fortunate in their na- 
tive fishing for, although in so vast an area fish and types of fishing 
vary, and, as always in a society becoming increasingly industrial- 
ized, the town-dwelling angler needs to travel a long way to obtain 
good sport, wonderful lake, river and sea fishing exists in North 
America. Furthermore, in most U.S. states and Canadian prov- 
inces fishing is not private but is open to all who hold the necessary 
licence. Licence fees (and nonresident licence fees) vary widely 
from state to state as do regulations covering. species by species, 
size limits and catch or creel limits and establishing open and closed 
seasons. Fees are used to help finance hatcheries and other fishery 
management and conservation programs. (See FISH CULTURE; 
WILDLIFE CONSERVATION.) Especially after World War 11. new 
high~vay construction and increasing use of light airplanes made 
many previously hard-to-reach fishing waters-particularly in 
northern U7isconsin and hlinnesota and the remoter regions of the 
n7estern United States and of Canada-more easily accessible. (See 
also BOATIKG.) 

In  North America as elsenhere various fishes are kno-n by 
many local names The folloning discussion is based on the more 
generally accepted common names; the scientific nomenclature 
follons that of the American Fisheries society. Some fish caught 
in more than one country are separately dealt with only under 
the country in which they are most important to fishermen, for 
example, Ctavp under Great Bvitailz a~zd Ivela~zd. 

1. Fresh-Water  Fish.-Atlantic S a l ~ r ~ o n  (Salmo salnr).-The 
.4tlantic salmon, sometimes knonn as the Rennebec salmon, is 
found in S o r t h  America from northern Maine, its last stronghold 



in the United States, to northern Canada. The same fish is found 
in northern Europe and the British Isles. 

Salmon ascend from the sea to the headwaters of the rivers in 
which they were born to sparyn. When the eggs hatch in the early 
spring the tiny fish. which are known as alevins, live upon the 
contents of a yolk sac until they grow into uha t  are called salmon 
parr or pink. The immature salmon spends from one to three or 
more years in the river until, usually when two years old. and in the 
spring or early summer. it descends the river and migrates to the 
sea. At this stage, when it is known as a smolt, i t  is aboust six inches 
long and weighs only a few ounces. A fish that has spent one year 
in the sea is known as a grilse. The salmon increases very rapidly 
in size and the average run of fish returning for the first time to 
fresh water weighs between 8 and 20 Ib. After spawning, indi- 
viduals that do not die return to the sea but they invariably lose 
condition in fresh water, becoming thin and often suffering from 
fungus diseases. In  this state they are known as kelts. (For de- 
tails of the life cycle of the salmon see SALMOX AND SALIIOXIDAE.) 

For the angler the one notable difference between the North 
American and the European salmon is that the former will take a 
dry fly. Fly-fishing only is the rule in North America and no bait 
casting or live bait fishing for these fish is allowed. Some, of the 
best rivers in Quebec and.New Brunswick, like the Miramichi and 
the Restigouche, are wholly or partly in private hands but many 
other salmon rivers including all those in Nova Scotia are open 
to everyone. 

Landlocked Salmon (Salmo salar sebago and Salnjo salar ouana- 
niche).-These two fish are Atlantic salmon m-hich do not migrate 
to the sea, the difference being that the former, originally only 
found in Maine, lives in lakes with no access to the sea Ivhile the 
latter lives in rivers in the Lake St.  John area in Quebec which have 
access to salt rx-ater. Neither run as big as the migratory fish but 
both are very fine sporting fish ~xlhich take fly and spinner very 
well. An eight-pound landlocked salmon is a big one. 

King Salmon (Olzcorhynchus tshawytscka).-The largest of the 
Pacific salmon, known also as Tyee, Chinook and spring, these 
huge fish are found from California as far north as Alaska. They 
are usually caught by trolling in the river estuaries but at times 
can be caught by strip casting and "mooching," by fly-fishing and 
by bait or plug casting. Many west coast rivers have a run of small 
male grilse, known as "jack springs." which give great sport on a 
fly rod. In  certain rivers very big fish run-for instance at River's 
inlet on the mainland of British Columbia, fish of between 40 and 
60 Ib. are common. 

Coho Salmon (Oncorhynchus kisutchi.-Known also as the sil- 
ver salmon, the coho is a great sport fish, being principally caught 
in the sea, in estuaries and IOIV down in rivers. Its distribution 
is similar to the king and like all Pacific salmon its condition de- 
teriorates rapidly in fresh water. I t  can be caught trolling, strip 
casting, bait casting and on a fly. Generally the fly, a long lure 
made from deer or polar bear hair, is trolled, but on occasions coho 
will take a fly cast to them. A very game fish, it jumps repeatedly 
when hooked. I t  is not as large as the king. averaging about nine 
to ten pounds. 

Lake Trout (Salvelinus [Cristivome~] namaycush).-The larg- 
est of the North American char (q.v.) and a very fine table fish. 
the lake trout, also known as Great Lakes trout, is found only in 
the northern states of the United States and across Canada. in deep 
lakes. Though it can be caught on the surface on fly and casting 
and spinning tackle in the spring when the ice melts. it is usually 
caught by very deep trolling. I t  reaches a weight of 50 to 
100 Ib. 

Brook Troz~t, or Speckled Trout (Salvelinzls fontinalis).-Origi- 
nally native to the northeastern states of the U.S. and to eastern 
Canada. this beautiful fish has been widely planted all over North 
America. Being a char it requires cold Tyater. and although it will 
feed on the surface in the spring it prefers deep ~vater .  Very 
voracious, it will take most baits and lures and taks a well-sunken 
fly very ~vell. The brook trout is excellent eating. I t  runs to the 
sea in the maritime provinces and Maine. Depending on the 
food supply weights range from less than one to more than ten 
pounds. 

Dolly T'arde?~ Tro~rt  (Salveli?zzts mal?jza) .-A voracious, bottom- 
feeding char, this fish is found in British Columbia and the western 
states. I t  will take any bait or lure and will run to the sea if it 
has access to it .  A gvod table fish) it weighs up to 30 lb. 

Arctic Char (Sal.jelinz~s alpi?zz*s).-The same migratory char 
that runs up the Icelandic rivers also ascends the rivers of northern 
Canada. Little is k n o m  about its distribution but fish over 15 lb. 
in weight are not uncommon. 

Czttthroat Trout (Sallrzo clarki).-This is a true trout and a na- 
tive of the Pacific drainage from California to Alaska. I t  is a 
voracious fish nhich 11-ill take fly, bait or lure. I t  runs to the sea 
when it has access. Excellent for eating, the record is more than 
40 lb.. though a four-pounder is a good fish in most waters. 

Rainbow Trout (Salmo.gairdneri).-Rainbow trout is the other 
of the North American true trout and a wonderful sporting fish; it 
has been transplanted from the Pacific drainage to many other 
areas of Xorth America and to many other countries. A very 
strong fighter which takes fly, lure and bait. it weighs from 1 to 
more than 30 Ib. The extremely large rain box^ caught in Lake 
Pend Oreille. Ida.. are locally called Kamloops (because the lake 
was stocked with trout from the Kamloops area of British Colum- 
bia) or Rootenay. The rainbow trout has strong migratory tend- 
encies and when it has access to the sea or a large lake, as one 
of the Great Lakes, becomes sea-run and is known as a steelhead. 
Steelhead trout are caught on bait, fly and spinner. 

Bsoxt?~ Troz~t i Salmo trutta) .-Introduced into North America 
from Europe, the brown trout gives the same excellent sport there 
as it gives in the lands where it is native (see Great Britain and 
Ireland, belox~) . 

.4rctic Grayling (Tl iymall~~s arcticzls or signifer).-The grayling 
is native to Xlontana (a subspecies, tricolor) and to Alaska and 
northern Canada. I t  is a splendid sporting fish which takes fly, 
spinner and bait. 

Snzall?izoz~tlz Block Bass (Alficropterzrs dolomieui).--X fish of 
extraordinary strength for its size, the smallmouth black bass is 
one of the world's great sporting fish. Originally native to the 
northern states and northeastern Canada, it has been transplanted 
to many other areas. Excellent eating. these fish will take fly, 
spinner, plug and bait. Fish between four and five pounds are not 
unusual. 

Largcnzouth Black Bass (:Wicropterzts salmoidesj .-Though big- 
ger than the smallmouth, it is no~t quite so game but will take fly, 
spinner. plug and bait. 

E'ellosv Perch (Perca flavescens) .-The yellow perch, also known 
as the ringed perch, is one of the most popular Korth American 
pan fish. I t  is a close relative of the European perch (Perca $24- 
~'iatilis). I t  is caught on live bait (minnotvs, crayfish and worms 
are populnr'i and on flies. The average weight is less than one 
pound but many lakes have larger perch and catches may average 
two pounds and over. 

-Vorthern Pike (Esox lz~cizds) .--The northern pike is common to 
northern states of the U.S. and across Canada. Although it will 
take worms and other bait. its main food is fish of all species. For 
this purpose the pike has a large mouth equipped with hundreds 
of teeth. I t  is a long. streamlined fish with great power of pro- 
pulsion at its tail giving high speed in s~vimming over a short dis- 
tance. Its eyes are placed \yell fern-ard so that its vision is like~yise 
forward and its green, dappled body is perfectly camouflaged for 
the ambushing of smaller fish. At times a voracious feeder. it 
takes bait. live or dead fish and lures. Northern pike of 10 to 15 Ib. 
are not rare and some weigh more than 40 Ib. 

?/lzlskellzlnge (Esoz mnsquino~zgyi .-A very large member of 
the pike family. the muskellunge is native to the northeastern and 
north central states of the U.S. and to eastern Canada. I t  takes 
dead or live fish and large lures. Muskellunge xveigh up to about 
70 Ib. 

ITJulleye (Stizostedio?z vitreunz vitreum).-This game fish is 
known by many names including I\-alleyed pike, pike perch, >\-all- 
eyed perch and. in Canada. dore'. I ts  original range was in Canada 
west to tllberta and s o u t h ~ ~ a r d  in the Great Lakes-Mississippi val- 
ley region: it is non- found all over the United States and Canada. 
I t  is excellent eating. Mostly it takes bait: live and dead fish and 
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lures. Weights average 2 to 5 Ib. and go up to more than 20 lb. 

Pan-fis/z.--In many parts of the United States the fishes known - 
as pan-fishes give sport to many anglers. This group includes, in 
addition to yellow perch, the white crappie (Pomoxis annularis), 
the black crappie (Pomoxis nigromaculatus), the bluegill (Lepomis 
macrochirus) and a number of other members of the Lepo?nis spe- 
cies usually referred to as sunfishes. All the above will take bait, 
small flies and small lures. All are good eating. 

2. Salt-Water Fish.-Salt-water fishing is probably the fastest 
growing phase of the sport of angling. not only in North America 
but in many other parts of the world, with thousands of new fisher- 
men and boatmen joining the quest for the sporting fish of the sea 
each year. In the following discussion several of the more impor- 
tant big game and other salt-water fish, and methods of fishing 
them, are described briefly to illustrate various aspects of the sport, 
and the more popular quarry are identified. The range of many 
species is, of course, world-wide and major occurrences of interest 
to sportsmen are mentioned below as well as in sections dealing 
with particular waters, as Central and South America. 

Sailfish -Noblest of the salt-water species must be the billfishes 
or spearfishes. which include the sailfish, marlins and swordfish. 
Certainly none of the true finfishes approaches them in size except 
the bluefin tuna. Most numerous member of the tribe, or at least 
the one most often caught, is the sailfish, of which there are two 
valid species and possibly others. The two are kno~in  as the ,4t- 
lantic sailfish (Istioplzorz~s americanus) and the Pacific sailfish 
(Istzophorus greyi). As in all spearfishes, the cylindrical spear of 
the sailfish is an elongation of the upper jaw. But the sailfish is 
unique in that its dorsal fin is enlarged to saillike proportions. 
When the fish swims deep the great fin is lowered and folded into 
a groove on its back. However, when it feeds on the surface the 
sail is often partly raised as it pursues bait fish or bait. Sailfish 
are coveted as trophies, and no fish is more widely sought by neo- 
phyte big game anglers. In the Atlantic ocean, the average fish 
caught runs 6 or 7 ft .  in length and ranges in weight between 40 
and 50 lb.; some meigh up to about 100 lb. 

The Pacific sailfish is a heavyweight by contrast, with average 
weight of 100 Ib. A Pacific sailfish caught with hook and line off 
Galapagos Islands in 1947 weighed 221 lb. The range extends 
from California to Ecuador, Japan. the Marianas and the Philip- 
pines, into the Red sea and Persian gulf and off the east African 
coast. Acapulco, Mex., was developed as a tourist area largely as 
a result of its excellent sailfishing The centre of fishing activity 
for the Atlantic sail is off the seaboard coast of Florida and the 
Gulf of Mexico, but the fish are also taken in many other areas 
including the Bahamas, Cuba, Puerto Rico, Jamaica, Venezuela, 
British Honduras and Brazil. 

Sailfish are occasionally caught by drifting a deep bait, but most 
often they are sought on the surface and usually seen before the 
strike. Baits of balao, needlefish, flying fish or mullet or strips of 
large fish smoothly filleted and shaped are favourites. They are 
trolled behind a slovily moving boat, preferably from outriggers 
which, together 176th the rolling of the boat, cause the baits to skip 
and swim over the nave tops. The sailfish may rush and strike a 
bait or it may rise up under it. In  any event, the fisherman in the 
fighting chair takes the rod and puts his reel into free-spool. Should 
the fish strike, a sharp rap \\-ill be felt by the fisherman who then 
takes his fingers off the spool and gives line freely until. gauging by 
the speed of the reel. he feels certain the fish has the bait. The 
brake is then applied, and the hook is driven home. The sailfish, 
as all spearfish, is believed to first strike a bait viith its bill to stun 
it. The theory is that it  then circles and takes the bait as it drifts 
down from the free-running reel. 

A hooked sailfish provides a spectacle ~ \h ich  lures the fisherman 
again and again to the sport. Suddenly the blue water seems to 
explode, and the huge fish. sail erect, surges upward. I t  "walks" 
the m7aves momentarily. Then it plunges. "greyhounding" in a 
series of cascading leaps. I t  yields only when exhausted. The 
mate on the boat, with gloved hands, seizes the  ire leader ss it 
emerges from the mater, reaches down and grabs the fish by toe bill. 
A sailfish or small marlin is never gaffed. At the angler's com- 
mand the mate either slides the fish into the boat or snips the 

leader and lets it go free. Most sailfish, unless they are wanted 
for mounting. are released to fight another day. The flesh is pal- 
atable only when smoked. 

Marlins.-Similar in many ways to the sailfish, except for its 
lack of an enlarged dorsal fin, is the white marlin (Makaira al- 
bzda). This billfish grows somewhat heavier than the Atlantic sail 
and somewhat smaller than the Pacific sail. Average weight may 
be 60 to 70 lb. although 100-pounders are frequently taken. A fish 
of 161 lb. was caught with rod and reel off Miami Beach, Fla., in 
1938. Dark blue, and silver underneath. the white marlin is dis- 
tinguished from the blue marlin, which is found in the same waters, 
by its rounded first dorsal and pectoral fins. The blue marlin has 
sharply pointed dorsal and pectoral fins. I t  is also much darker 
than the white and much heavier. Surface feeding, a white marlin 
shows the top section of its tail, or caudal fin, in the northern part 
of its range. Off Bimini, the same fish usually shows no fins until i t  
moves in on the bait, \++hen the raised dorsal fin is seen cutting the 
water. White marlin strike baits similar to the kind used for sail- 
fish although off Long Island and New England whole squid or a 
rigged eel is used rather than bait fish. Once they rap the bait they 
must be given the "drop-back" with a free-spooled reel. They 
prove just as spunky as the sails when hooked, rearing and plung- 
ing to rid themselves of the hook. The range of the white marlin 
pretty much overlaps that of the Atlantic sailfish except that it 
extends northward into chilly New England waters as well. When 
the July run of whites is on at Ocean City, Md., some boats may 
catch and release a dozen of these game fish. 

The huge blue marlin (Makaira nigricans) is often a running 
mate of the white. In  the Atlantic ocean, big game anglers troll 
for the smaller white marlin or for sailfish and hope to spot the 
sharp, triangular dorsal fin of the cruising blue. The boat may 
troll a strip bait or a small bait fish. At the same time it may have 
a senn mackerel (with backbone removed to give added "life'' to 
the bait) bouncing along from an outrigger. Many captains who 
fish for the big marlins and swordfish keep the best bait aboard and 
wait for sight of the quarry before presenting it ,  as baits are torn 
up from too much trolling. In  the Bahamas a fair-sized bonefish 
is considered an excellent marlin bait. Once the fish is sighted the 
bait is put over and is drawn past the blue. Should the fish rap the 
bait with his bill, the angler free-spools the reel and gives the fa- 
miliar drop-back. Blue marlin are powerful fish. They leap and 
"greyhound" but they also dive very deep. At times they will 
dive and then die from exhaustion many fathoms beneath the 
boat Unless the angler has heavy tackle he will be unable to  pump 
the fish to the surface. Blues are caught along the eastern Atlantic 
coast as far north as New England but they are more plentiful in 
the warm tropical waters of the Bahamas. Cuba and Puerto Rico. 
They are also taken in Venezuela and Barbados. Average weight 
of blue marlin is between 300 and 400 lb. A 780 Ib. blue was 
caught off San Juan, P.R., in 1959. 

There are two other marlins, less fished for because of their re- 
mote habitat but in the same class with the blue. One of them, the 
black marlin (Istiompax indicz~s or nzarlina), is considered the 
greatest of the finfishes. I t  is a native of the Pacific, ranging from 
the Gulf of California south to Peru. I t  is known off many of the 
Pacific islands including Hawaii and the Philippines, and in waters 
off Australia and N e x  Zealand. But the black made its mark 
with anglers off Peru; big game fishermen from many lands visit 
the Cabo Blanco club to fish for 1.000 lb. specimens. The fishing 
for it is typical of all marlin trolling. 

The striped marlin (Makaira azcdax) grows almost to the size 
of the blue. Its range is largely that of the Pacific black marlin 
but it is more abundant. Average fish run from 250 to 350 Ib. 
A fish neighing 692 lb. was caught with rod and reel off Balboa, 
Calif., in 1931. 

Swordfish -Most striking of the billfishes is the broadbill sxvord- 
fish (Xiphias gladizcs), distinguished by the prolongation of its 
upper jaw into a long, flattened, sharp-edged and pointed sword 
which is nearly one-third the total length of the fish. Snordfish are 
especially prized among big game fishermen. T o  begin with they 
cannot be fished for until they are seen on the surface. And when 
they are on the surface they are often surfeited with food and not 
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interested in the angler's offering of a whole fish or a squid. Again, 
when they do rush the bait they are not easily hooked, and when 
they are hooked their relatively soft moulths leave room for the 
familiar mishap of the pulled-out hook. The fish average from 
250 to 350 lb. but 500-pounders are common. Exceptional Mas the 
1,182-lb. swordfish caught off the famed grounds at Iquique, Chile, 
in 1953, by big game angler Lou Marron of Keu- Jersey. 

Swordfish are from common to rare over much of the world. 
They are a valuable market fish and because of their habit of loll- 
ing on the surface and their fearlessness of boats, they are easily 
harpooned for the commercial market. 

Tuna.-While there are several species of tuna and all of them 
are eagerly sought by fishermen, none approaches the magnificent 
bluefin (Thunnus thynnus) for sheer size or abundance. The blue- 
fin has been reported in most of the warm or temperate seas of the 
world. Young fish of the species-fish of 8 to 15 lb. or more- 
are often found with false albacore and the bonitos, cousins in the 
family tree. Fishermen trolling feather or nylon lures in the wakes 
of fast cruisers may catch one or the other. If a watch is kept on 
the boat's wake, the fish may be seen to snatch the lures within 
20 ft .  of the stern. This is particularly true in the Atlantic ocean. 
I n  some Pacific fishing areas, among them California, the small 
bluefins are more readily taken with live bait after having been 
chummed to the boat with live sardines. Even in such miniature 
sizes the bluefins recklessly strip line from the reels in their steep 
dives. Tuna of 75 lb. have been known to completely empty reels 
of 500 yd. of 15-thread line. 

But while the peppery little tuna provide great sport for legions 
of sport fishermen and a summertime charter boat business on both 
coasts of the United States, it is the giant bluefins that fascinate 
one coterie of anglers to the extent that they spend small fortunes 
t o  catch just one. Records of giant tuna being taken by nets or 
harpoon are centuries old. Not until 1898, however, when Charles 
A. Holder succeeded in boating a 183-lb. bluefin with rod and reel 
off Catalina, Calif., did anglers everywhere raise their sights on 
these leviathans of the deep. Holder organized the Catalina Tuna 
club the day after his catch. The fish were caught without benefit 
of the friction brakes which are built into modern reels. Improve- 
ment of equipment was accompanied by a comparable increase in 
the size of the fish caught. Bluefin tuna are rumored to grow as 
large as 1 600 lb. A specimen harpooned off Rhode Island in 1913 
weighed 1,225 Ib. One weighing 977 lb. was caught on rod and reel 
a t  St. Ann's bay, Nova Scotia, in 1950. 

Giant tuna are fished for in several different ways, of which the 
chumming method is the most frequently used in the United States 
and Canada, and off the Scandinavian coast. Whole or large 
chunks of herring or menhaden are used to lure the fish. A similar 
fish or chunk of fish is drifted or floated out on a large hook which 
is twisted to a steel leader. Chum is used to lure the huge fish to 
the baits in the tide rips off Nova Scotia. The same method is 
used a t  Montauk point, Block Island, and along the New England 
coast. A system of slowly swimming a live mackerel or whiting 
is also successful when the tuna are seen on the surface. 

During the May run of giant tuna off Bimini and Cat cay in 
the Bahamas, the schools of northbound fish are spotted from 
lookout perches on fast cruisers. The boat races ahead to in- 
tercept the school. Near the point of interception a whole mullet 
is sent overboard and jigged rapidly. If the maneuver has been 
correctly timed. one of the tuna may break away from the school 
and seize the bait. 

The torpedo-shaped tuna, with body grooved to receive certain 
of the fins for streamlined speed swimming, is among the fastest 
fish in the sea (estimated 40 m.p.h.). A giant hooked on a line is 
almost tireless in its deep-boring rushes. However, skilled anglers 
have brought 500- and 600-lb tuna to the boat in as little as 20 
minutes. The average fight may last two hours. Should the fight 
go to five and six hours, the odds are with the tuna. The tuna is 
still fresh or "green" and the angler is exhausted. Once the tuna 
has been brought alongside the boat. the mate grahq the leader 
with a gloved hand and sinks a "flying gaff" into the fish The 
flying gaff has a detachable head which is fastened with heavy 
manila hemp to a cleat on the boat. After the death flurry, a noose 

is swung over the tuna's mackerellike tail and it is pulled aboard 
nith the hoist. 

Other tuna prominent in the angler's book are the yello~vfin or 
Allison's tuna (Thunnus albacares) and the bigeye tuna (Tltunnus 
obesz~s). Neither approaches the size of the bluefin tuna although 
they may reach several hundred pounds. Smaller still is the alba- 
core (Thz~nnus alalunga) which averages from 15 to 50 lb. 

Tarpon.-Trophy of the brackish waters, the rivers, inlets and 
back bays of tropical climates, the tarpon (1Megalops atlanticus) 
also is often referred to as the silver king, grande e'caille, sabalo, 
and by many other names. I t  sometimes reaches a weight of 
nearly 300 lb. and is highly prized for its spectacular, leaping fight. 
A fish of 283 lb. was taken with rod and reel from Lake Maracaibo, 
Venez., in 1956. When a school is rolling on the surface each 
tarpon breaks the surface with its snout, and the dorsal fin with 
its whiplike appendage comes into view. Finally the broad tail 
sweeps up, and the fish is gone to repeat the roll in another mo- 
ment. Tarpon gulp air during their rolling to augment gill breath- 
ing. Scientists believe this direct absorption of air explains their 
ability to thrive in stagnant pools and poorly oxygenated water. 

Excellent baits for tarpon are live pinfish or mullet. Most tar- 
pon fishermen, however, prefer to use artificial lures. Sometimes 
the fish will s t r~ke  at  slomr-moving, deep-running plugs. Other 
times they will engulf noisy surface plugs. Fly-fishermen catch 
baby tarpon on white and silver flies. These restless fish may be 
taken on spinning rod and bait-casting tackle as well as strong deep- 
sea rod and reel. As a rule the light tackle is most effective when 
the fish are in shallow water or narrow drains. Their fight then 
consists of leapfrogging and tail-walking rather than long, swift 
runs. Cnder such conditions tarpon as large as 160 lb. have been 
caught on 14-lb. test lines. When tarpon are swimming in strong 
currents, however, they will rush down tide, and heavy tackle is 
needed. Most important in tarpon fishing are needle-sharp hooks 
to penetrate the bony plates of the jaws. Even more horny than 
the mouth surfaces are the great silver scales of the fish. Gaffs 
will hardly penetrate the scales, and as a result tarpon are always 
gaffed in the mouth. The same bright scales, larger than silver 
dollars on 100-lb. fish, are the souvenirs of the tarpon fishing trip. 
As food the tarpon is worthless. Therefore, unless the fisherman 
wants the fish for a mount, he pulls a scale from the exhausted 
quarry and then sends the tarpon back to the school. 

Bonefish.-Few fish have been so widely acclaimed for their 
sviiftness as the bonefish (dlbz~la vulpes). Although a relatively 
small fish, nith average weight running from four to six pounds and 
only rarely caught over ten pounds, the silvery bonefish can flee 
at sizzling speed when hooked or alarmed. A favourite of the 
light-tackle fishermen, the bonefish will often strip a reel and break 
free in the first surging run to escape into deep water. This first 
flight invariably is in a straight line and sometimes will continue for 
100 yd. or more before the nervous energy that made it possible is 
spent. If the fisherman stops the first run, the fight is half won. 
Barring accidents with sharp coral which could cut the line, the 
tiring quarry eventually will be brought alongside the boat and 
netted. Bonefish prefer to feed on shallow, grassy flats, or banks, 
following the incoming tide into only a foot or two of crystal-clear 
water. They have piglike snouts, ideal for rooting in the bottom 
and digging out small shellfish and crustaceans which are then 
crushed between a rock-hard tongue and an equally hard palate. 
Often when rooting up the bottom their tails break the surface. 
Fishermen poling the flats in shallow-draft skiffs look for these 
signs of "tailing fish." Another clue to the presence of fish are 
little puffs of mud stirred up by the feeding. Fishermen hastily, 
although stealthily, intercept the feeding fish and cast to them with 
baits of shrimp, hermit crab, conch or crayfish. 

Light bait-casting rods and reels once were the favourite for 
bonefish. They have been largely replaced by spinning tackle. 
Fly-fishermen, using a heavy salmon-type rod and a forward- 
tapered fly line xi th  plenty of backing and special streamer flies. 
also catch them. These fish may also be chummed to an anchored 
boat \nth bits of shrimp. Bonefish are native to many areas of the 
xorld including the Florida keys, Bermuda, the Bahamas, Cuba, 
Puerto Rico, Venezuela, California, Mexico, Hawaii, Australia, 
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Japan and India. Some of the best bonefish flats are at Andros 
Island in the Bahamas. A bonefish taken in Hawaii in 1954 
meighed 18 Ib. 2 oz. Sometimes confused with bonefish and also 
eagerly sought are ladyfish, or chiro (Elops saurus in the Atlantic, 
Elops aginis in the Pacific). The permit (Traclzinotz~s falcatz~s) is 
a swift but scarce fish of the Florida keys and Bahama flats and 
may be taken while bonefishing. I t  has been caught at over 40 lb. 

Striped Bass.-The striped bass (Roccus saxatilis), a member 
of the perchlike fishes of the sea bass family Serranidae, is said to 
be the most popular inshore fish of the United States. At least 
this is true along much of the east coast where the striped bass, 
also called striper, rockfish, greenhead or lineside, is sought 
throughout much of the year, from South Carolina to Maine. I t  
is equally popular in parts of California and in Coos bay, Oregon, 
where the fish now flourishes as a result of being transplanted in 
San Francisco bay from New Jersey in 1877 and 1882 The orig- 
inal stock of 434 small fish multiplied until striped bass became 
important as a recreational fish in California second only to the 
salmon. Commercial fishing for stripers was permitted in Cali- 
fornia until 1935 when a law was passed making it a game fish, 
setting fishing limits on size and numbers, and forbidding its sale. 
California authorities estimated that by the second half of the 20th 
century 200,000 anglers fished for stripers in the state's waters and 
spent $10.000,000 annually in pursuit of their sport. Striped bass 
are fish of bracklsh and fresh water as well as the salt sea. They 
spawn in swift currents of rivers several miles inland. The young 
fish may spend a year or two in fresh water before descending to 
the ocean. Adult bass are known for their extended migrations. 
On the Atlantic coast the principal spawning area of the striper is 
Chesapeake bay. During the spring movement Chesapeake bay 
bass or "rocks" as they are known in that area. travel northaard 
to populate hundreds of miles of surf and bays. In California 
waters and in such Oregon aaters  as Coos rlver, bait fishing for the 
species has been brought to a fine art Favourite baits are chunks 
of pilchard or other herringlike fishes. Live bullheads up to six 
inches in size are used, as nell as clams and ~ o r m s .  

Throughout much of the east coast range of the striper. most 
fish. particularly the larger ones, are caught on artificial lures- 
plugs of various shapes and sizes, bucktail jigs and lures shaped of 
tin or chrome-finished lead. However, eels of a foot or so in 
length, killed and carefully rigged with hooks. prove excellent 
lures for night casting. Striped bass are most often sought at 
night in the boiling surf by casters or "squidders" who aear  nading 
boots of armpit height. Less hardy anglers charter fishing boats 
and troll lures along the edge of the surf or over rocks and wrecks. 
Striped bass generally attain greater size on east coast grounds of 
their origin. Fish of 20 and 25 Ib. are common. During the fall 
run in New England, scores of 35- to 45-lb. fish are taken daily, 
with occasional 50- and 60-lb. fish. 

Bluefish -The hard-fighting bluefish (Pomatomus saltatrix) 
best illustrates the phenomenon of cyclic abundance and scarcity 
among the pelaglc fish of the sea. Bluefish have always been an 
important food species. Over the years, catch records show the 
bluefish has repeatedly gone from peak periods to poor periods 
and back again. Basis for an intensive sport fishery along the east 
coast of the United States, the bluefish, sometimes described as elft, 
tailor, snapper, or greenfish, is spread through many of the warm 
seas of the norld. Some of the largest specimens have been re- 
ported from Africa although a hook and line record of 24 lb. 3 oz. 
was established in the Azores in 1953. A savage predator of the 
ocean, a school of bluefish will chop shoals of bait fish to frag- 
ments, providing a feast for the sea gulls and food for creatures 
of the ocean's bottom. Bluefish are taken from the surf by casters 
who use lures and plugs. Immature blues, or snappers. are a 
favourite of the cane-pole fishermen of the bays Most bluefish. 
honever. are caught by trolling metal or feathered jigs from slow- 
moving boats. The troller "follows the gulls" to find feeding 
bluefish. Bluefish when they are in teeming numbers respond 
quickly to chum of ground menhaden A piece of fish on a hook 
with a nire leader as protection against the sharp teeth of the blue 
is the bait. 

Yellowtail.-The Pacific yellowtail (Seriola dorsalis) is beauti- 

fully streamlined and solidly muscular. Anglers seek it in many 
waters for the fish is abundant in Australia, New Zealand, and off 
South Africa, as hell as along the Pacific shores of California, 
Mexico, and throughout the range to Chile. In California. a t  least, 
the fish supports a large party boat business. The Pacific yellow- 
tail is a surface feeder, rising from kelp beds to take chum of 
live sardines tossed overboard by slowly cruising boats. Once the 
fish have found the chum, a live sardine is baited on a hook and 
allowed to drift back to the fish. 

Yellowtails are strong fighters and delicious eating. Average 
size may run from 5 to 20 lb. but specimens up to more than 100 
Ib. have been caught. 

Flatfish.-There are said to be over 50 genera and 500 species 
of flatfish starting with the giant Atlantic halibut (Hippoglossus 
hippoglossus) and ranging down to the tiny hogchoker (Trinectes 
nzaculntus). The Atlantic halibut is rarely found by the angler, 
but the California halibut (Paralichthys californiczts) which grows 
to about 60 lb.. in contrast with more than 600 lb. reported for 
the Atlantic halibut, is caught by sport fishermen. Flatfish have 
colour and both eyes on one side only, right or left. When very 
young they have normally placed eyes but with growth one eye 
migrates over the top of the head and settles beside the other. 
Other names in general usage for the various flatfishes are flounder, 
fluke, dab, sole and plaice. Some species cling to the deep offshore 
grounds and are never taken by angling. But in inshore waters, 
whether warm or cold, there is almost always one member of the 
huge family which will take the fisherman's baited hooks. Some 
species such as the winter flounder (Psez~dopleuvonectes ameri- 
ca~zzts) spend their lives within an inch or t n o  of the bottom where 
they feed by digging out worms and small crustacea from the 
mud. Other flatfish such as the summer flounder. or fluke 
(Paralichthys dentatus) will even break the surface in pursuit of 
bait fish. The summer flounder, which may weigh up to 20 Ib., 
is most often taken with a live minnow on a hook that is dragged 
with the tide along the bottom. Less active members of the family 
such as the winter flounder are usually caught mith bits of sea 
worms or clams on small hooks fished right on the bottom. 

Channel Bass, Snook, Bonito and 0tlzers.-The channel bass or 
red drum (Sciaenops ocellata) is found on the Atlantic coast south 
of New England and caught on lures and bait, particularly by surf 
casting. A large fish, it weighs up to 80 Ib. A number of species 
of snook (Centropomus u?zdecimalis) are found in both the At- 
lantic and Pacific oceans. I t  is a very game fish which can be 
caught by most fishing methods and it takes a fly well. Average 
weight is 4 to 9 lb. but the record is more than 50 lb. The 
common Atlantic bonito (Snrda sarda) is a fish of the mackerel 
family, found in the Atlantic and the Mediterranean, similar in 
form to but smaller than the tuna; the striped bonito (S. orien- 
talis), which is world-wide, and the Pacific bonito or Chilean 
bonito (S. clzzliensis) of the Pacific also are caught as bonito (q.v.). 
These very fast fish give great sport, although the average weight 
is \\-ell under 15 Ib. 

Among other salt-water quarry the crevallC, jack crevallC or 
common jack (Carafzx hippos), a very strong fish found on both 
coasts, can be caught on bait and by casting or trolling. I t  may 
weigh from 2 or 3 lb. to about 30 Ib. The genus includes the blue 
runner. the skipjack, yellow jack and other crevallCs. The dolphin 
(Coryphae~za Izzppzrrus), a very beautiful fish (not to be confused 
with the aquatic mammal of the same name) and excellent eating, 
is found on both coasts and off Hanaii. Its principal food is the 
flying fish and it is generally caught by trolling. The average 
weight is under 25 lb.;  some weigh more than 80 Ib 

The weakfish or sea trout (Cynoscion regalis) and the spotted 
weakfish or spotted sea trout (Cynoscion nebz~losus) are found 
south of New York state on the Atlantic coast. They take 
various baits, especially shrimps. and can be caught on a fly and 
on lures. They make excellent eating. A large one weighs ten 
pounds. 

4 great many other salt-water fish are sought by U.S. and 
Canadian fishermen. Among the more popular are pompano, bar- 
racuda (or barracouta), amber jack, grouper. coney, snapper, cod, 
mackerel, pollack, sea bass. shark and flounder. 
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B. CENTRAL AND SOUTH AMERICA 

1. Mexico.-Though there is good river fishing in Mexico, par- 
ticularly for rainbow trout, it is for the superb fishing off its 
coasts that this country is renowned among anglers. The world's 
biggest tarpon are caught in the mouth of the Panuco a t  Tampico, 
Acapulco is famed for Pacific sailfish, while Veracruz offers a wide 
variety of sporting sea fish-bass, marlin, grouper and many 
others. All three are well-known angling resorts and all three have 
famous "rodeosn-competitions among anglers for the largest fish 
of a species caught during the period of the event. 

2. Bahamas.-This group of islands offers some of the finest 
sea and big game fishing in the world and Bimini and Cat cay are 
as famed among salt-water anglers as the Restigouche, the Spey 
or the Aaro are famed among salmon fishermen. Giant tuna and 
marlin offer sport to the big game enthusiasts while tarpon, barra- 
cuda, kingfish. wahoo, bonefish and many other species can be 
caught on lighter tackle. 

3. Jamaica ,  Barbados, Tobago, T r i n i d a d  a n d  t h e  Lee- 
w a r d  Islands.-These are similar to the Bahamas in the sport 
they offer: big game fish, barracuda or great barracuda. tarpon and 
kingfish. In  Jamaica there is a fresh-water fish, the mountain 
mullet (Agonostomus monticola), which gives good sport on light 
tackle. 

4. Cuba.-Highly famed for its sea and big game fishing which 
is similar to that of the Bahamas, Cuba also has fine fresh-water 
angling. Large tarpon are caught in some of the fresh-water lakes 
and there is splendid fishing for largemouth black bass and bone- 
fish. 

5. S o u t h  America.-The great native sporting fish of this vast 
subcontinent is the dorado (Salf?zi?zus ?izaxilosus), a very strong fish 
which runs to more than 40 lb. Usually it is caught on heavy 
bait-casting tackle in the Orinoco, Uruguay, Paraguay and Parani 
rivers, in the Amazon and its tributaries and in Bolivia. One of 
the world's largest fresh-water fish, the pirarucu, or arapaima 
(Arapaima gigas), is caught in the Amazon and its tributaries and 
in British Guiana. I t  runs up to several hundred pounds in 
weight. I t  is usually caught on live bait. Other good native 
sporting fish are the tucunare (Cichla ocellaris) of British Guiana, 
a perchlike fish which takes a big fly well; the boga, a characid, 
and the pacli, also a characid of Argentina, which are caught on 
bait; and the trucha of Chile, which will take fly or spinner. 

Of greatest importance perhaps to the fresh-water angler is the 
fact that brown and ra~nbow trout, char and Atlantic salmon have 
been introduced with great success into many of the rivers and 
lakes of Colombia, Peru, Chile and Argentina. Particularly in the 
latter two cases, brown and rainbows grow to a very large size in 
the glacier-fed rivers of the southern Andes and Patagonia and the 
trout fishing in these areas is prabably unequalled in the world. 

Off Cabo Blanco in Peru is some of the finest big game fishing 
in the world. Here the cold Humboldt current meets the equato- 
rial current and in this area there is an enormous concentration 
of all big game fish. Most sought of these is the giant black marlin 
(Makaira indica) which runs over 1,500 Ib. 

All round the coast of South and Central America there is good 
fishing. Surf casting is growing in popularity, particularly in Ar- 
gentina and a small band of enthusiasts enjoys excellent sport. 

Fishing in this area is divided into game fishing, that is, fishing 
for salmon, trout and sea trout, coarse fishing, which includes 
all the other fresh-water species, and sea fishing. The salmon 
season, varying according to river, runs roughly from January to 
October, the trout season, likewise variable, from March to Sep- 
tember and the statutory coarse fish season runs from June 16 to 
March 14. 

1. G a m e  Fish.-Salmon (Salmo salar).-This is the Atlantic 
salmon described under North America, above, and its life history 
is the same, the chief difference being that in Great Britain and 
Europe the salmon rarely will rise to a dry fly. The salmon do 
not feed in fresh water but xi11 take a large wet fly and are also 
caught on spinning lures and on worms and prawns. Salmon run 
up most rivers in the British Isles except those of northeastern, 

eastern and southeastern England. Some of the best rivers are the 
Wye and the Eden (England), the Usk, Teifi and Dee (Wales), 
the Dee, Tweed, Tay and Spey (Scotland), and the Blackwater, 
Lee and Boyne (Ireland). The record British salmon was caught 
in the Tay and weighed more than 60 Ib. 

Trout (Salmo trutta).-There is one native species of trout in 
the British Isles, the brown trout, and apart from some rivers in 
eastern and southeastern England, these fine fish are widely dis- 
tributed. They do, however, vary greatly in size and colour, the 
latter depending greatly on the colour of their background. In  the 
chalk streams of Hampshire a two-pound trout is common, due 
to the vast amount of food obtainable in these alkaline rivers. 
A trout the same age from the acid rivers of Devonshire would 
probably weigh between four and six ounces. 

Trout live on insects in their various stages, small fish including 
their own species, worms and most small forms of life living in 
the water. They are caught on artificial flies and on spinning lures 
and will take most forms of bait. The principal English trout 
rivers are the Test and Itchen in Hampshire, the Kennet in Berk- 
shire, the Dove in Derbyshire, the Wharfe and Ure in Yorkshire 
and the Eden in Cumberland. The Usk is the best trout stream in 
Wales while Scotland and Ireland both have great numbers of fine 
trout streams, the best in Scotland probably being the Don while 
the Suir and Maigue in Ireland would be hard to beat. Trout, 
too, thrive in lakes and reservoirs like the Irish limestone lochs, 
Loch Leven in Scotland and many man-made reservoirs through- 
out the British Isles. The largest trout weigh up to about 40 lb. 
This is most exceptional and a four-pound trout is a big one any- 
where. The American rainbow trout has been introduced into 
Britain but only with success in certain reservoirs and in the river 
Wye in Derbyshire. Both brown and rainbow trout are excellent 
table fish. 

Sea Trout (Salmo trutta).-This fish, one of the great sporting 
fishes of the world, is the same species as the brown trout but 
has seagoing habits like the North American rainbow steelhead. 
The sea trout is spawned in November at  the same time as the 
brown trout and spends about two years i s  the river before mi- 
grating to the sea. Unlike the salmon it remains close to the shore 
during its salt-water life and a great deal is known about its exist- 
ence in the sea. After several months in salt water the young 
sea trout will probably return to the river for the first time and 
thereafter will return each year of its life to spawn. 

Sea trout are caught on wet and dry flies, on spinning lures and 
on bait. They are very strong fish and are great leapers, jumping 
clear of the water many times in their efforts to escape the hook. 
Although much of their life is spent away from man, they are very 
shy and are generally best caught at night. 

Sea trout run up most of the unpolluted rivers of the British 
Isles and are known by many local names. In  Scotland the small 
fish returning for the first time are called finnock or harling. In  
Ireland sea trout are called white trout, in Wales sewin and in 
many other parts they are referred to as salmon trout. Weights 
of more than 20 lb. have been recorded but any fish over 6 lb. 
can be accounted a good one. They are particularly good table 
fish. 

The west country is well blessed with good runs in streams like 
the Tavy, Taw and Torridge. In  Wales the Dovey holds very big 
fish and both Scotland and Ireland have an embarrassment of 
riches in this regard, with Loch Maree in the former particularly 
worthy of note. 

2. Coarse Fish.-Besides casting or floating his bait to the fish, 
the skilled coarse fisherman brings the fish to his bait and holds 
them in the vicinity by the use of ground bait. This usually con- 
sists of bread or poultry meal, soaked to varying consistencies. 
For heavy water a solid, doughy ground bait is needed to sink 
down in the current. For still waters, ground bait that acts like 
a cloud is used. A certain quantity of the bait the angler is using 
on his hook is mixed in the ground bait so that the fish are condi- 
tioned to feeding on it. 

The diverse character of rivers and lakes, and the differing spe- 
cies in them, have led to the development of a number of fishing 
"styles." The Hampshire Avon in England, for example, is a 
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deep, fast and very clear stream; the normal method of float fish- 
ing there is long trotting. A big float and heavily weighted ter- 
minal tackle are allowed to drift away with the current to perhaps 
30 yd. below the angler. The rod used is limber, between 10-11 
ft.  in length, and the reel, usually a Nottingham reel, is very free 
running. The Thames, England, style on the other hand requires 
a very light, stiff, 14-ft. rod. The float is fished very close to the 
rod tip with a very short length of line between them. The float 
travels along with the current as far as the length of rod allows 
it, and then is lifted and cast into the water again. Indeed there 
are still Thames fishermen who use, a "roach polen-a light rod 
about 20 it .  long, with no rings, and the line tied to its end. In  
Europe, a somewhat similar long rod with tight line is still widely 
used for float fishing. 

Another method of float fishing is float ledgering. The terminal 
tackle is heavily leaded, particularly close to the hook, and the 
distance between hook and float is greater than the depth of the 
water. Some of the lead thus rests on the river bed, anchoring 
the bait in a current, and allowing it to lie on the bottom. (See 
also Ledgering, below.) 

The following method is typical of float fishing. A float fisher- 
man seated at the head of a fast stream about six feet deep, with 
maggots as bait, will adjust his tackle so that the bait is just trip- 
ping the bottom of the stream. He throws in a handful of mag- 
gots as ground bait and then folloa,s them down the stream with 
his hook bait. As his bait is carried down with the current, the 
angler watches his float. Should a fish take it, the float will stop, 
or dip, or be pulled under the water. At this indication the angler 
sets the hook by jerking his rod sharply, thus pulling his hook 
home in the fish. If the fish is of any size it has to be "played" 
by keeping pressure on it with the flexible rod and allowing it to 
swim away by giving it line off the reel. When the fish has been 
tired in this way, it is brought back close to the angler and lifted 
out by means of the landing net, a small hoop net on the end of 
a shaft. 

Ledgering.-A basic method of angling all over the world, ledg- 
ering is closely allied to float fishing, but no float is used. Al- 
though there are many differing applications, the idea is to anchor 
the bait on the river or lake bottom by means of a sliding weight, 
or sinker, in Great Britain called a ledger. These vary in design, 
but it is essential that the weight hold the bottom and allow the 
line to pass freely when a fish takes the bait so that no resistance 
is felt. Various lengths of rod are used, probably the most popular 
being one of about seven feet in length, used with a fixed-spool 
reel. Ground bait is used in the same way as for float fishing. 

As no float is used other methods of detecting a "bite" must 
be employed. Some watch the tip of the rod which is pulled down 
when a fish takes the bait. Indicators of various simple types 
are used which are attached to the line. When the indicator 
moves the angler sets the hook. A form of ledgering has been 
devised to catch carp, a very shy fish, a t  night, and for this pur- 
pose a simple electrical buzzer is used which sounds when the 
line is pulled out. 

Fishing Matches.-Match fishing for coarse fish is a sport of 
enormous popularity on the continent of Europe and in England. 
The match organized by the Birmingham Anglers' association, for 
instance, draws 4,000 competitors, all fishing in one afternoon 
on one stretch of river. As can be imagined the organization of 
such an event is a considerable undertaking. 

Matches usually last four or five hours. The river is divided 
into the required number of "swims," each marked with a num- 
bered peg. The competitors draw for peg numbers and the pur- 
pose of the match is to catch the heaviest weight of fish. As each 
fish is landed it is placed in a "keep net" (a large, sack-shaped net) 
and thus kept alive until the end of the competition. At the end 
of the allotted time each angler's catch is weighed and the fish 
are then returned to the river. 

Considerable sums of money are won in such contests, in prize 
money, in sweepstakes and in betting. I t  is not unusual for the 
winner of a big match to leave the waterside several hundred 
pounds the richer. 

Pike (Esox lucius).-The largest purely fresh-water fish in 

Britain, the pike is the only fish of this type common to both 
Europe and Korth America. 

Pike are caught on spinning (bait-casting) tackle, by trolling 
and by live baiting with a small fish. Despite their size they are 
not strong fighters, although in some of the cold-water Irish lochs 
their performance in this regard is more spectacular. They vary 
a good deal in size-in some parts of England a ten-pounder would 
be thought a good fish while in Ireland anything under 2 0  lb. 
would be considered of no account. 

Many are the stories of the pike's rapacity though, like all 
predators, it ignores the smaller fish around it when not hungry. 

Perch (Perca fiuviatilis).-Olive green in colour, with dark bars 
down its side and red fins, the perch, a relative of the North Amer- 
ican yellow perch, is a very handsome fish and, although trouble- 
some to prepare, a fine table fish. I t  is most voracious and can 
be caught with a fly. by casting and trolling and by all types of 
bait fishing. Gregarious in habit, like all shoal fish it becomes 
more solitary as it becomes older and bigger. 

Perch are caught all over the British Isles and weigh up to about 
six pounds. When unhooking a perch the angler must watch out 
for the spines in its front dorsal fin. 

Roach (Rutilus rutilus).-In England the roach is to the coarse 
fisherman what the trout is to the game angler: there are hundreds 
of thousands of men whose ambition is to catch a "two-pounder." 
The roach is a silvery fish with a dark back and red fins, very 
timid and invariably the member of a shoal. I ts  diet mainly is 
composed of insects, fresh-water shrimps and weed, although after 
spawning big roach will feed on very small fish and can be caught 
on small spinners. Roach will take an artificial fly but for the 
most part they are caught on the very many different styles of bait 
fishing. They are common in nearly all English counties. in 
eastern Wales and southern Scotland, but are not native to north- 
ern Scotland or Ireland. I n  North America the name has been 
applied to several fish (see ROACH). 

Rzddd (Scardiniz~s erythrophthalmus) .-Looking like a roach but 
more golden in colour, the rudd is more localized in distribution, 
although unlike the roach it is common in Ireland. The rudd 
(9.v.) is a surface feeder, will take a fly well and can be caught 
by many of the different forms of bait fishing. Weights of more 
than four pounds have been recorded. I t  has been introduced to 
the United States where it is sometimes knoun as the pearl roach. 

Chub (Leuciscus cephalus).-Big (up to about ten pounds), 
voracious, gregarious except when very large, and extremely shy, 
chub are greatly prized by coarse fishermen. They are widely dis- 
tributed throughout England, eastern Wales and southern Scotland 
and can be caught by all means of angling provided due caution 
is employed. They take a fly well in summer. Famous chub rivers 
are the Hampshire ,%von, the Herefordshire L$'ye and the Annan 
in Dumfriesshire. (For North American chub see CHUB.) 

Dace (Leuciscus leuciscus).-Looking rather like a small chub, 
the dace never grows to a large size (under two pounds). I t  is 
nevertheless a good sporting fish and is usually caught on light 
float tackle. I t  takes the fly well, with a very fast rise. (For 
North American dace see DACE.) 

Carp (Cyprinus carpio).--An exceedingly powerful and shy fish, 
the carp was considered almost impossible to catch except under 
exceptional circumstances and with the lightest of tackle. After 
IL70rld War I1 a means of capturing these fish was found. The 
method of fishing has already been described under Ledgering. 
Carp weighing 25 to 30 Ib. are not rare. The carp, originating in 
Asia, is also found in Europe and North America, where fly-fishing 
tackle often is preferred. (See also CARP.) 

Barbel (Barbus barbus).-Originally native only to the Thames, 
the Trent and rivers of Yorkshire in Great Britain (but also found 
in central Europe), the barbel has been introduced into others, 
notably the Hampshire Avon via the Dorset Stour. I t  is an exceed- 
ingly powerful fish, beautifully shaped for living in very fast, 
strong water on clean gravel. A bottom feeder, the barbel is usu- 
ally caught by deep-bait fishing although after spawning it will 
take a spinning bait. I t  is a very powerful fish running to a good 
size, up to 14 Ib. and more. 

Tench (Tinca tinca).-A handsome greenish fish, the tench 
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feeds entirely on the bottom and is generally caught in the summer 
months at  dawn or dusk. Living mostly in slow rivers and in 
lakes and ponds, the tench is usually caught on float tackle and 
is a powerful fish to handle. Tench are big at five pounds. Al- 
though they are little eaten in Britain, tench are excellent table 
fish. 

Bream (Abramis brama).-A flat-sided fish. living mostly in 
slow muddy rivers and in lakes, the bream is another bottom 
feeder. I t  is caught by most forms of bottom fishing, is common 
to most of the English counties and is caught in quantity in Ire- 
land. Weights of more than 13 lb. have been reported. In North 
America the name sometimes is given to a number of fish including 
bluegills and pinfish. 

Eel (Anguzlla anguilla).-Born in the Sargasso sea, the Euro- 
pean fresh-water eel runs up most British rivers as an elver, a 
tiny, wriggling, wormlike creature two or three inches long. I t  
spends several years in fresh water, during this time feeding vora- 
ciously. Having the ability to cross wet grass, it is found in land- 
locked ponds. I t  returns to the sea to spawn and die. The eel 
is mostly regarded as a nuisance by British anglers but big eels, 
those weighing several pounds, are powerful fish and the flesh is 
delicious. The eel of eastern North America is the Anguilla 
rostrata; that of Japan the Anguilla japonica. (See also EEL.) 

Grayling (Thymallus thymallus).-The grayling is a beautiful 
silvery fish with a large, often deep purple, dorsal fin. I t  is of 
the same family as the highly prized North American game fish, 
the Montana grayling (Tlzymallus signifer tricolor) and the arctic 
grayling (Thymallus arcticus or signifer). I t  is closely related to 
the salmon and the trout and indeed behaves very much like the 
latter. These fine sporting fish are at their best from October to 
December, take both wet and dry flies well, and are also caught on 
float tackle. They are river fish and are only found in the cleanest 
of streams. Being by origin arctic fish, they will feed in the coldest 
of weather. They are much more prized on the European conti- 
nent than in Britain both for the sport they offer and for their ex- 
cellence as table fish. A two-pounder is a good fish anywhere. 

3. Sea Fish.-The following are the most common sea fish 
sought by anglers in the Br~t ish Isles: 

European Sea Bass (Morone labrax) .-The sea bass, a member 
of the sea perch family (Serranidae), is to the sea fisherman what 
the salmon is to the fresh-water angler. These fine predatory 
fish are found everywhere in British water and indeed members of 
the bass family are found all over the world. Silver, with a blue 
back and a spined dorsal fin, the bass is particularly fond of river 
estuaries. I t  is caught by every method of fishing and can at 
times be taken on the fly. An eight-pounder is a big fish. (See 
also BASS.) 

Mackerel (Scomber scombrus).-The Atlantic mackerel, a 
widely distribu~ed fish, is the strongest fish ounce for ounce in 
British waters. Like the sea bass it is predaceous and can be 
caught by most angling methods. On light tackle mackerel give 
wonderful sport and can sometimes be taken on a fly. I t  weighs 
up to four pounds. (See also MACKEREL.) 

Gray Mullet.-There are a number of gray mullets, forming 
the family Mugilidae, the commonest British species being Mugil 
cephalus, knomn in North America as the striped or black mullet. 
Generally very difficult fish to catch, on occasions they lose all 
caution. Like the European sea bass they are fond of estuaries 
and nil1 snim up into fresh water. They are usually caught by 
float or bottom fishing. Weights run up to about ten pounds. 

Skate (Raja batis).-A very large member of the ray (q.v.) 
family, the skate is caught by fishing with heavy tackle on the 
bottom. I t  uses its flat body to obtain maximum resistance from 
the water and thus puts a very great strain on the rod and tackle. 
Excellent eating, the skate runs up to several hundred pounds in 
weight, particularly off the Irish coast. 

Plaice (Pleuronectes pEatessa).-The plaice (q.v.) is a flat- 
fish which is excellent eating. I t  is caught in a variety of ways, 
the most interesting being drifting with a norm as bait with a 
small spoon above the norm. I t  is thought that the spoon revolv- 
ing suggests to the plaice that another fish is about to take the 
bait. The common European flounder (q.v.) (Platiclzthys fiesus) 

is caught in the same way. 
Pollack (Gadus pollachius).-A very strong and sporting fish, 

the European pollack, or pollock, is caught in a variety of ways. 
When hooked, it dives with great force for the bottom. I t  reaches 
a weight of more than 20 lb. 

Blue Shark (Prionace glauca).-The sport of fishing for these 
large fish was unknown before the 1950s. They are principally 
caught off the Cornish coast by the methods already described. 
A large blue weighs up to 180 lb. 

Mako Shark (Iszcrus oxyrhynchus).-This very large shark is 
caught in the same way as the blue shark and in the same waters. 
I t  weighs up to 350 lb. in British waters. 

Tope (Eugaleus or Galeus galeus).-A small but very game 
member of the shark family, tope are caught in a variety of ways. 
The females are always bigger than the males and weigh up to 
about 70 lb. 

Conger (Conger oceanicus or conger).-A very large and fierce 
eel, the conger is usually caught on bait of fresh fish. Fishing 
over a wreck is generally the best way of taking conger, which 
may weigh more than 80 lb. 

The fish, both sea and fresh-water, just described are likewise 
common to European waters. Their distribution of course de- 
pends on geographical factors. There are, however, several fish 
not native to British waters which afford sport to anglers of the 
European continent. Principal among these is the European pike 
perch (Lucioperca lucioperca), a close relative of the American 
walleyed pike and a good sporting and table fish which can be 
caught on casting or spinning tackle and by bait fishing, and the 
huchen (Salmo hucho), a salmon found only in the Danube and 
its tributaries. The huchen runs as big as the Atlantic salmon and 
is usually caught in winter by casting with a mounted dead fish. 
In  eastern Europe and in Russia there are several fish, particularly 
members of the chub family, which are not found farther west. 
Little is known about them from a fishing point of view and they 
have no common English names. Members of the char family 
(Salvelinus species), a troutlike fish found in some of the deep 
British lakes, are much more common in some of the more north- 
erly countries and run to a good size. They do, however, vary 
greatly in size and colour from one locality to another and again 
have no common names in English. 

1. N o r t h e r n  Europe.-Iceland has wonderful trout, sea trout 
and salmon fishing and also has a run of migratory arctic char 
(Salveli~zus alpinus), the fish which runs into northern Canadian 
waters. Pike and perch are common in Norway but so are the even 
more sporting salmon, sea trout, trout, char and grayling. Salmon 
run very big (to more than 75 Ib.) on some of the Norwegian 
rivers, notdlrly rivers like the Namsen and the Aaro. Sea trout 
also run big and on rivers like the Aurland and the Laerdal take 
the dry fly well. There is excellent salt-water fishing for most 
of the sea fish already mentioned. There are good salmon rivers 
in Sweden, too, although not as good as those in Nonvay. The 
Em is without doubt the best sea trout river in the world. There 
is also excellent fishing for pike and perch both in the lakes and, 
most unusually, in the Baltic where both fish are sea-run. Den- 
mark has only one salmon river bu t  does have excellent trout 
and sea trout fishing. The Danes have developed a technique 
for catching sea trout in the sea on spinning lures. There is also 
excellent sea fishing off the Danish coast and big game fishing 
for bluefin tuna, or tunny (Thunnus thymus) ,  running up to near 
the 1,000-lb. mark in the waters between Denmark and Sweden. 
There is salmon fishing in northern Finland and excellent fishing 
for trout, sea trout, char, grayling, pike and perch all over the 
country. The trout run big, particularly those which go up the 
streams from the larger lakes in order to spawn. 

2. Cent ra l  a n d  S o u t h e r n  Europe.-All the fish so far men- 
tioned are found in Germany, although pollution has killed off the 
salmon run in rivers like the Rhine. There is particularly good 
trout and grayling fishing in southern Germany and wonderful carp 
fishing in Schlesmig-Holstein. Excellent trout and particularly fine 
grayling fishing is found in most parts of Austria as well as good 
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fishing for pike and perch, char and huchen. The Traun is one of 
the best rivers in the world for trout and big grayling. The rivers 
of Czechoslovakia offer good trout and grayling fishing; there is 
an abundance of splendid pike, perch, pike perch and particularly 
carp. There is also good huchen fishing. In Switzerland there is 
very good fishing for most of the fish found in Europe, and trout 
and pike run very big in some of the lakes. 

Good coarse fishing is to be found in some of the slower rivers 
of France and still excellent trout fishing in the more mountainous 
regions and in Normandy where there are chalk streams of the 
type found in southern England. The North American black bass 
has been introduced into some French waters and there are some 
good salmon rivers in Brittany. The sea fishing in the Mediterra- 
nean is very good. There is very good trout fishing in the Ar- 
dennes, good coarse fishing in the slower rivers and also plenty 
of sea fishing. The Netherlands has no trout fishing to speak of, 
but offers much water containing pike, perch, pike perch, roach, 
bream and carp. Sea fishing resembles that of Great Britain. 
Most of the European fish can be caught in Luxembourg and there 
is good trout fishing in the mountain streams. 

Trout and grayling are fished in the mountain rivers of Italy 
and there are pike, perch, tench, carp, roach and chub in the 
slower rivers and lakes. The sea fishing is excellent. Spain has 
very fine salmon fishing in the Eo and Narcea and plenty of good 
trout fishing in mountain streams. There is very good trout and 
sea trout fishing and some salmon fishing in Portugal, which also 
has some of the best sea bass fishing in river estuaries. Swordfish 
and tuna can also be caught off the coast. Yugoslavia probably 
has the best trout fishing in Europe and every year trout up to ten 
pounds and more are taken on the dry fly. There is also excellent 
grayling fishing, huchen fishing in the Danube tributaries, and 
good fishing for carp, perch and pike. 

3. U.S.S.R.-Angling is a very popular sport in the U.S.S.R. 
where there are many species of sporting fish, some of which are 
not known elsewhere. In the western part of the Soviet Union 
most of the European fish already described are found-Atlantic 
salmon in the north, trout, char and grayling well distributed, and 
in the slower rivers pike, perch, pike perch, roach, chub, carp and 
bream. There are several members of the chub family not found 
farther west, the taimen, a close relative of the Danube huchen, a 
landlocked Atlantic salmon (Salmo relictus) found in the northern 
lakes, and a number of members of the whitefish family (Corego- 
nidae). The Pacific salmon which ascend the rivers of Canada and 
the United States also run in the Soviet rivers. 

In the vast territory of Africa there are countless fresh-water 
and salt-water fish which have no common names in English. Cer- 
tain of the native species give good sport and are thus sought by 
the angler, while trout, black bass and carp have been introduced 
into many parts. 

Trout, both brown and rainbow, have been introduced into most 
of the mountain rivers in Cape Province, Natal and the Transvaal 
in South Africa, and on some of these rivers the fishing can be very 
good by any standards. The North American black bass, both 
the smallmouth and the largemouth, have also been successfully 
transplanted, and while they do not fight with quite the vigour 
they display in their native, colder waters, they are a very wel- 
come addition to the fish available to anglers. The carp has also 
been introduced and runs to weights over 40 lb., particularly in 
the Transvaal. Of the native fresh-water fish a barbel called the 
yellowfish (Barbus carpensis) is a good fighter and will sometimes 
take a fly, and various members of the cichlid (q .v . )  family (genus 
Tilapia), known locally as kurper, give good sport. The sea fishing 
off the coast of South Africa is magnificent, including big game 
fish like sharks, tuna and swordfish and smaller fish like elft (the 
North American bluefish), kabeljau, snapper and countless others. 

There is very fine trout fishing for both brown and rainbow 
trout in Kenya, particularly in the Nyeri district. and the large- 
mouth black bass has been introduced. There are also native fish 
of the Barbus genus. Off the coast sailfish, marlin, swordfish, tuna 
and barracuda are very numerous. 

The great sporting fish of central Africa is the tiger fish (Hy- 
drocyon) and this provides the best sport in that territory, includ- 
ing Northern Rhodesia. There are several species of tiger fish, the 
smaller ones running up to about 6 lb. and the larger ones to 
more than 20 lb. They are beautifully coloured fish with huge, 
dangerous teeth and can be taken on bait-casting lures with a 
steel leader. The giant Nile perch (Lutes niloticus) runs up to 
hundreds of pounds in weight. There is good trout fishing in 
Southern Rhodesia, and the American black bass has also been 
introduced there. Of the native fish both the tiger fish and Tilapia, 
known locally as bream, are much sought after. In  Uganda, trout 
have been introduced, both brown and rainbow. There are also 
Nile perch, members of the Barbus genus, tiger fish and a sporting 
fish called locally a barbel, which takes a casting lure well. 

Tiger fish provide the best sport in West Africa, particularly in 
the Niger and its tributaries, although huge Nile perch and a fish 
called pella are fished for. There is excellent sea fishing, partic- 
ularly for barracuda and also for tarpon. 

1. I n d i a  a n d  Pakistan.-During the long British rule in India, 
brown and rainbow trout were introduced into the rivers of 
Kashmir and into some other mountain rivers. The principal na- 
tive sporting fish of India and indeed of other parts of Asia is the 
mahseer (Barbus tor ) .  A large fish running up to 200 lb. and 
more and with extremely powerful jaws, the mahseer thrives best 
in cold, fast rivers. Small fish will take a wet fly but the bigger 
ones are usually caught on bait or on spoons. Very strong hooks 
are required. 

Other sporting fish are the carnatic carp (Barbus carmticus) ,  
the baril (Barilius bola), which take a fly well, the rohu or labeo 
(Labeo rohita),  and a predatory fish, the murral, which is widely 
distributed. There is also good fishing in the river estuaries for 
fish called bahmin, nair and seer. 

2. Ceylon.-Rainbow trout have been introduced with success 
into some of the rivers of Ceylon, particularly into the streams 
in the Nuwara Eliya district. European carp have also been 
planted in some of the lakes and run to a good size. There are 
mahseer in some of the rivers but they run very small. A preda- 
tory fish called a walliya can be caught on bait-casting or spinning 
tackle. 

3. C h i n a  a n d  Southeast  Asia.-Sport fishing has flourished 
in the countries where British or American influence has been 
strong; although there are many species of fish in the vast area 
of China and southeast Asia, and fish represent a major item of 
diet, sport fishing with western equipment is little practised. 
There is, however, no keener angler anywhere than the Chinese 
and in Malaya, due to both British and Chinese enthusiasm, an- 
gling has grown in popularity. The local fish have no English 
names but in the rivers members of the mahseer family (Barbus)  
and off the coast many different kinds of sea fish, including sharks 
and swordfish, are caught in large numbers. 

Pacific salmon run in the waters of Japan but although the 
Japanese are first-class commercial fishermen, fishing is not gen- 
erally popular as a sport. 

1. New Zealand.-All the fresh-water sporting fish of New 
Zealand have been introduced and no finer trout fishing, both for 
brown and rainbow trout, but particularly for the latter, exists. 
The trout run very big, particularly in the North Island. Salmon, 
both the Pacific and Atlantic species, have been introduced to the 
South Island. The Atlantic salmon has become landlocked but the 
quinnat salmon (the Chinook or Tyee salmon of North America) 
remains seagoing and is taken in the rivers on spoons and similar 
baits. 

The big game fishing, particularly in the Bay of Islands and the 
Bay of Plenty, is first class, swordfish and sharks being the prin- 
cipal quarry. Since World War I1 sea fishing, particularly surf 
casting, has become increasingly popular in New Zealand. 

2. Australia.-A number of native fish of high edible and 
sporting value are found in the Australian rivers, the principal ones 
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being the Murray cod (Maccullochel ia macquar iens i s ) ,  the perch 
(Prec top l i t e s  jiuviatilis) and the golden perch (Prectopl i tes  a m -  
b iguus) .  Brown and rainbow trout have been introduced with suc- 
cess on a very wide scale. Australia is blessed with splendid sea 
fishing, both for big game fish-swordfish, tuna, shark-and for 
smaller fish like jewfish, kingfish, barracuda, grouper and yellow- 
tail. Some of the world's finest trout fishing is found in Tasmania. 

S e e  also references under "Fishing" in the Index volume. 
BIBLIOGRAPHY.--Ira N. Gabrielson (ed.), T h e  Fisherman's Encyclo- 

pedia (1958); G. Eades Bentley (ed.), T h e  Arte o f  Angling (1958) ; 
D. W. Beamish, Trout  and Other Fishing i n  N e w  Zealand (1953) ; 
Roderick Haig-Brown, T h e  River Never Sleeps (1948), and Fisher- 
man's Winter  (1954) ; E. Cretin and G. H. Lacy, T h e  Angler's Hand- 
book for  India (1915); E .  Durand, Wanderings W i t h  a Fly Rod 
(1938) ; R. Eaton (ed.), Where to  Fish 3 9 5 9 6 0 :  the Field Guide to 
the Fishing in  Rivers and Lakes (1959) ; Viscount Grey of Fallodon, 
Fly Fishing (1899) ; F. M. Halford, Dry Fly Fishing (1902) ; J .  R. 
Harris, A n  Angler's Entomology (1956); Robert Hartman, About Fish- 
ing (1935) ; J .  W. Hills, A Summer  on the Test (1941) ; G. W. Maunsell, 
T h e  Fisherman's Vale Mecum,  4th ed., rev. by R. Eaton (1960) ; W. J. 
M. Menzies, Salmon Fishing (1935) ; J .  Hughes-Parry, Fishing Fan- 
tasy:  a Salmon Fisherman's Notebook (1949) ; William Radcliffe, 
Fishing From the Earliest Times (1921) ; Charles Ritz, A Fly Fisher's 
L i f e ,  Eng. trans. by H. Hare (1959) ; David G. Stead, Fishes of Aus- 
tralia (1907) ; W .  C. Stewart, T h e  Practical Angler (1871); G.  E .  M. 
Skues, T h e  W a y  of  a Trou t  W i t h  a Fly (1921) ; Terry Thomas, Casting 
(1961) ; Jack Thorndike (ed.), Sea Fishing W i t h  the Experts (1957) ; 
B. Venables, Angler's Companion (1958) ; R. S. Walker, Still-Water 
Angling (1933) ; Izaak Walton, T h e  Compleat Angler (numerous edi- 
tions in print); A. Courtney Williams, Angling Diversions (1945), 
A Dictionary of Trou t  Flies (1950) j American Fisheries Society, spe- 
cial publication no. 2, A List o f  Common and Scientific Names o f  
Fishes From the United States and Canada, 2nd ed. (1960) ; Charles 
E. Goodspeed, Angling in  America (1939) ; Brian Vesey-Fitzgerald and 
Francesca la Monte (eds.), Game Fish of the World (1949); Louis S. 
Caine, North American Freshwater Sport Fish (1949) ; Van Campen 
Heilner, Saltwater Fishing, 2nd ed. (1953) ; Ray Bergmen, Trout, 2nd 
ed. (1952) ; W. G. Greenaway, T h e  W a y  to  Better Angling (1954); 
F. H. Wooding, T h e  Angler's Book of Canadian Fishes (1960). 

(T. B. T.; F. E. KE.) 
FISHING FROG: see ANGLER. 
FISHING VESSELS. The first fishing vessel was probably 

a log pushed from a river bank by a primitive fisherman who 
straddled it to get to a good hole across the river. This desire 
for mobility has been the guiding force in the development of 
these craft. The log soon proved unsatisfactory, so it was hol- 
lowed out and the ends pointed. As explorations extended, canoes 
were built by making frameworks of wood and covering them 
with skins or bark, and later by strips of wood planking. Lengthen- 
ing, deepening and widening the canoes made them more and 
more seaworthy. At first the deck covered only the bow, but it 
was later extended to the stern and finally all over to take rougher 
water. Houses and quarters were installed for longer voyages. 
Oars and sails provided motive power for the earliest types, but 
in modern times mechanical propulsion and equipment for haul- 
ing lines and nets were developed. Eventually there evolved such 
modern monsters as the 700-ft. whale mother ships. 

B Y  C O U R T E S Y  O F  S T .  ANDREW'S S T E A M  F I S H I N G  G O . ,  L T D . ,  H U L L  

As shipbuilding technology developed, so did the techniques of 
catching fish, and the character of fishing vessels changed to suit 
the methods employed. Three basic types of fishing evolved: 
fishing with a spear or harpoon; fishing with a hook and line; and 
fishing with a net. Vessels for spear fishing developed from the 
primitive canoe to the modern whale-killer ships that catch whales 
with explosive harpoons. Hook-and-line vessels developed in 
a wide range of types and sizes up to the modern tuna clipper 
or long-liner. Net fishing vessels developed an equal range of 
varieties extending in size up to the zoo-ft. trawlers used on the 
Atlantic codfish banks. 

Vessels used for fishing in the protected waters of rivers, lakes 
and sounds are small and are nearly always open vessels without 
closed decks. Although subject to many variations in shape and 
in materials of construction, they are essentially the same the 
world over. While the open boat is still widely used for commer- 
cial fishing in many parts of Africa, Asia and South America, in 
Europe and the United States most such craft are used by fisher- 
men who fish for sport only. 

Short-range boats designed to fish in exposed bays or to make 
short runs out into the ocean are by far the most numerous of 
commercial fishing vessels and are used throughout the maritime 
world. Generally about 2 0  to 45 ft. in length, they are either 
partly or totally enclosed; they always have partial decks over the 
bow and stern and quite often have full decks broken only by 
fish holds or hatches. There is an infinite variety of craft of this 

B Y  C O U R T E S Y  O F  J A M E S  E .  P E T R I C H  

U . S .  T U N A  C L I P P E R  

Live bai t  i s  carried in the large tank on the after part  of the vessel. Tuna are 
caught from i t  by poles w i th  short lines and hooks 

kind. Sails are still used to a limited extent in some areas. but 
the internal combustion engine is now practically the universal 
source of Dower. 

Intermediate-range boats can go out into the open sea and stay 
for several days. They range from 45 to 80 ft. in length and use 
various types of fishing gear. With fully enclosed decks, mechan- 
ical propulsion, and accommodations, they can fish in relatively 
exposed waters a considerable distance from their home port. 
They operate mainly out of ports in the more highly industrialized 
countries. 

Long-range vessels range from 80 to zoo ft. in length. Among 
the various types are the trawlers that operate from both sides 
of the Atlantic into the Atlantic fishing grounds; the tuna clippers 
that operate off the western coasts of the Americas; the tuna hand- 
liners and bait boats operated by the Japanese; and the whale- 
killer ships operated by Japanese and European interests in the 
Antarctic. All such craft are highly mechanized and expensive. 

Means of preserving a catch of fish is a necessity for inter- 
mediate-range and long-range fishing vessels. Salt was the first 
medium but it was largely replaced in the 20th century by ice. 

B R I T I S H  L O N G - R A N G E  DEEP-SEA TRAWLER,  O P E ~ A T E D  I N  T H E  N O R T H  Modern 17essels, particularly the long-range type, use mechanical 
ATLANT IC TO CATCH COD A N D  OT HE R BOTTOM FISH BY MEANS OF TRAWL refrigeration extensively. In  such fisheries as the Pacific tuna, 
NETS fish are held for three or four months before the vessel returns 



FISH LOUSE-FISKE 
Brown university in 1815 (A.M., 1818). Licensed as a local 
preacher at Lyndon, Vt., in 1818, he was received into the New 
England Conference of the Methodist Church in June of that year. 
While stationed at  Charlestown, Mass. (1819-20), Fisk attended 
a camp meeting, where-according to his statement-he experi- 
enced "a supernatural work of grace leading him into a higher 
Christian life." In 1823 he married Ruth Beck of Providence, 
R.I., and for three years thereafter was presiding elder of the 
Vermont district, becoming iri 1826 chaplain of the Vermont legis- 
lature. \Vhile in Europe (1835-36) he was elected bishop of the 
Methodist Episcopal Church (May 1836) but declined consecra- 
tion. His high repute as an educator did much to raise the estimate 
of Methodism in Xew England, where before his time it had suf- 
fered because of its indifference to learning. H e  was a founder and 
principal of Wesleyan academy, Wilbrahm, &lass. (1825-30) ; a 
founder and first president of Wesleyan university, Middletown, 
Conn. (1831-39); and a member of the Connecticut board of 

B Y  C O U R T E S Y  O F  F O O D  A N D  A G R I C U L T U R E  O R G A N I z A T I O N  O F  T H E  U N I T E D  N A T I O N S  education (1838). Pulmonary hemorrhages, from which he had 
J A P A N ES E  L O N G - R A N G E  T U N A  VESSEL THAT USES LONG L I N E S  S P READ BE-  suffered since childhood, resulted in his death on ~ e b .  22, 1839, 
TWEEN BUOYS W I T H  BA ITED HOOKS S US P E N D E D  F R O M  SHORT V E R T I C A L  L I N E S  a t  the height of his career. 

See J .  Holdick, The  Life  of Wilbur Fisk, D.D.; J. H .  Brown (ed.), 
to port. Lamb's Biographical Dictionary of the United States. (W. C. B.) 

Mother ships that accompany smaller fishing vessels to distant FISKE, BRADLEY ALLEN ( 1 8 j 4 - 1 ~ ~ 2 ) ,  U.S. naval of- 
fishing grounds form a special category. These ships are equipped ficer who invented a number of instruments that revolutionized 
to supply, feed and maintain large numbers of men for a long pe- naval warfare, was born in Lyons, N.Y., June 13, 1854. H e  grad- 
riod of time and to process the fish on  board. The codfishing uated from the United States Naval academy in 1874. At the 
schooners of the North Atlantic were probably the first mother battle of Manila bay (1898) he was navigator of the gunboat 
ships. They remained at  sea for long periods while individual "Petrel," and was cited by Adm. George Dewey for heroic action 
fishermen in dories brought the fish aboard to be salted down. in inaugurating fire control from a fighting top. During the 
Many types of mother ships have been tried and many are still Philippine insurrection, Fiske commanded the monitor "Monod- 
operating. The whale factory ships are the largest. Salmon, tuna, neck." 
cod and crab canneries and freezer ships of various kinds operate His fame rests, however, upon his inventive genius. Chief 
in different parts of the world. among his inventions were the electric range finder, an electr i ,~ 

In  early times, as distinctive types of vessels were developed ammunition hoist, a naval telescope mount and sight, and the 
in different areas, they generally were named for the area plus an torpedoplane ( q . ~ . ) .  Bluff and outspoken, Fiske was in contro- 
additional name, the derivation of which has often been lost in versy with secretaries of the navy through several administrations. 
time. The Y'orkshire "Coble," Hasting's "Lugger" and Chesapeake He was one of the ablest exponents of adequate naval preparation, 
"Sharpie" are examples. and his enthusiasm frequently ran afoul of a conservative navy 

As communications developed and fishing spread throughout department. His resignation, in May 191 j,  was the outcome of 
the world, the old names and place designations have been dropped a long dispute on naval policy. Fiske saw many of his inventions 
and they are now generally named for the type of fishing gear they developed and used successfully in World Wars I and 11. H e  
use. Vessels fishing with nets are called trawlers, draggers, seiners, wrote F r o m  Midship??zan to Rear  Ad,miral (1919), an account of 
gill netters and drifters. Vessels using hooks and lines are called his experiences in the U.S. navy. 
long-liners, hand-liners, trollers: pole boats and bait boats. See also He died in New York city on April 6 ,  1942. 
FISHERIES; SEINING, KETTIKG AND TRAWLING. ( G  c M )  See D. W. Knox, A History of the United States Navy  (1936). 

FISH LOUSE, small Crustacea, viz., members of the orders (W. B. CK.) 
Eucopepoda, Branchiura, Isopoda and Amphipoda which are ex- FISKE, JOHN (1842-I~OI) ,  U.S. historical writer and pop- 
ternal and gill parasites of fishes and other marine animals. See ular lecturer, was born in Hartford, Conn., March 30, 1842. His 
CRUSTACEA; COPEPODA; &IALACOSTRACA. name, originally Edmund Fisk Green, was legally changed to that  

FISK, JAMES (1834-1872), U.S. financier whose flamboyant of a great-grandfather, John Fisk, in 1 8 j j ;  he later adopted the 
techniques in promoting securities earned for him the name "Bar- spelling Fiske. Graduated from Harvard in 1863, Fiske practiced 
num of Wall Street," was born April I ,  1834, at Bennington, \:t. law for a short time, delivered two series of lectures at  Harvard 
H e  was successively a circus hand, waiter, peddler, dry-goods sales- in 1869 and 1871, was assistant librarian from 1872 to 1879, and 
man, stockbroker and corporate official. In 1864 he formed the thereafter devoted himself to writing and lecturing. 
brokerage firm later known as Fisk and Belden and became a stock In  his best known philosophical work, Outlines of Cosmic  Phi-  
market operator for Daniel Drew. In  1867 Fisk joined Drew and losophy (1874)~ Fiske undertook to demonstrate the compatibil- 
Jay Gould in wresting control of the Erie railroad from Cornelius ity of science and religion by maintaining that both could be 
Vanderbilt. As vice president and comptroller of the road, Fisk comprehended under the generalizations of the then vigorously 
used corporate funds to corrupt public officials, produce Broadway disputed concept of evolution. 
shows and support Broadway beauties, including the well-known Fiske wrote 13 volumes of United States history, 10 of them 
Josie Mansfield, to such an extent that he was also called "The dealing with the colonial period and all of them based on his pub- 
Prince of the Erie." Fisk was Gould's lieutenant in the attempted lic lectures. Fiske's historical writing, although concerned largely 
corner of the gold market which led to the fateful "Black Friday" with the development of governmental institutions, also contained 
of Sept. 24, 1869. Fisk was shot by E. S. Stokes, a former business material on social life and economic interests. One of his last 
associate, on Jan. 6, 1872, and died the following day in New York works, T h e  Mississippi  Val ley  in the Civil W a r   goo), reflected 
city. the newer interest of historians in sectional influences in political 

See W. A. Swanberg, Jinz Fisk: the Career o f  an Improbable Rascal life. He died at  Gloucester, Mass., on July 4, 1901. 
(19.59). (J.  R. LT.) EIBLIOGRAPHY.-josiah Royce, "Introduction," &/liscel~aneous Wri t -  

FISK, WILBUR (1792-1839), U,S, educator and Methodist ings o f  John ~ i s k ; ,  1 2  v01.~ (1902) is the best analysis of Fiske's 
clergyman, was born at ~ ~ ~ ~ ~ l ~ b ~ ~ ~ ,  vt,, on g I ,  1792,  the thought; John S. Clark, The  Liie and Letters o f  J o h n  Fiske, 2 vol. 

( I ~ I ? ) ,  furnishes personal data; Edward Arthur White, Science and 
son of Isaiah and Hannah (Bacon) Fisk. He studied at  Peacham Religion i n  Anzerican Thought (1952), provides interpretation and 
academy and the University of Vermont, and graduated from context. (E. A. WE.) 
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FISKE, MINNIE MADDERN (MARIE AUGUSTA DAVEY) 

(1865-193~), U.S. actress whose career in the theatre was long 
and distinguished, was born in New Orleans, La., Dec. 19, 1865. 
Her father, Thomas W. Davey, was a theatrical manager. Mrs. 
Fiske first appeared on the stage at  the age of three under her 
mother's maiden name as "Little Minnie Maddern." At five she 
made her New York debut in A Sheep ilz Wolf ' s  Clothing and 
later the same year performed as Eva in Uncle Tom's Cabin. The 
next several years were spent as a child actress; she made her 
first appearance as an adult star in 1882. In  1890 she married 
Harrison Grey Fiske, a playwright and theatrical manager. In  
1893 she enjoyed a modest success in Hester Crewe, a play writ- 
ten by her husband, but Tess of the DJUrbervilles (1897) was her 
first truly great success. At about this time also, she began to 
specialize in the plays of Ibsen and Shakespeare, and her interpre- 
tations of Ibsen's heroines were especially acclaimed. 

In  1901 Fiske opened the Manhattan theatre in New York to 
oppose Charles Frohman's Theatrical Syndicate, which then domi- 
nated the U.S. theatre. Although Fiske lost a great deal of money 
during the six years this theatre was in operation, he and his wife 
gave New York some of its greatest theatre. The most important 
plays in which Mrs Fiske starred during this period were Paul 
Heyse's Mary o f  iMagdala (1902), Hedda Gabler (1903). Becky 
Sharp and Leah Kleschna (1904)) Langdon Mitchell's The New 
York Idea (1906) and Ibsen's Rosrnersholm (1907). After the 
closing of the Manhattan, Mrs. Fiske appeared in Edward Shel- 
don's Salvation Nell and in several Ibsen plays. On Feb. I j, 1932, 
she died of a heart ailment. 

B I R L I ~ G R A P H Y . - W ~ ~ ~ ~ ~ ~  Winter, T h e  Wallet o f  Time (1913)  ; Walter 
Pritchard Eaton, "The Theatre Mrs Fiske Knew," Theatre Arts 
Month ly  (May 1932) ; F. C.  Griffith, Mrs. Fiske ( 1 9 1 2 ) .  (S  W H ) 

FISK UNIVERSITY, an institution of higher education in 
Nashville, Tenn., named for Gen. Clinton B. Fisk of the Freed- 
men's bureau, was established in 1865 and opened in Jan. 1866 as 
the Fisk school to provide for the education of southern Negroes. 
In 1867 it secured a charter as Fisk university under the auspices 
of the American Missionary association to educate young people 
"irrespective of color." Shortly thereafter, a Tennessee statute 
restricted attendance to Negroes, but later the college again ad- 
mitted foreign and U.S. students of all races and creeds. 

See NEGRO, AMERICAN: Educational and Cultural Develop- 
ments. 

FISTULA, a term used in surgery to designate an abnormal 
communication leading either from the surface of the body to a 
normal cavity or canal, or from one normal cavity or canal to 
another. These communications are the result of disease or may 
be congenital. Fistulas between arteries and veins also may occur, 
usually as the result of injury. (F.  L. A.) 

FIT. In medicine, a fit is an extreme emotional outbreak, a 
spasm or paroxysm. More commonly the term is used to describe 
a convulsive state which may be followed by semiconsciousness or 
unconsciousness or coma. See CONVULSIONS; EPILEPSY. 

FITCH, (WILLIAM) CLYDE (1865-~yoy), U.S. play- 
wright, whose best-known play was Beau Bruntmel, produced in 
1 8 9 0 ~  was born on May 2 ,  186 5, in Elmira. N.Y., and graduated 
from Amherst college, Amherst, Mass., in 1886. An interest in 
literature led him to establish himself in New York city, where he 
began writing short stories for various magazines. He was a pro- 
lific writer, producing 33 original plays and 2 2  adaptations. His 
best plays were social satires and character studies focusing on 
some human strength or weakness. Among the more important 
aside from Beau Brumnlel were The Climbers (1901). The Girl 
W i t h  the Green Eyes (1902), The Truth (1907) and The City 
(1909). He also wrote a large number of frank melodramas and 
historical plays. Fitch excelled in comedy, realistic dialogue and 
theatre technique, but in general his plays lack strength and uni- 
versality. He died in France on Sept. 4, 1909. 

See M. J .  Moses and V. Gerson (eds.), Plays b y  Clyde Fitch (1915)  
and Clyde Fitrh and His Letters (1924) .  

FITCH, JOHN (1743-1798)) U.S. metal craftsman and one 
of the earliest builders of steamboats, designed and built a steam- 
boat which operated successfully in I 787 

-FITCH 
Born Jan. 2 I ,  I 743. in Windsor, Conn , he received but six years 

of common schooling. He was then put to work, first on a farm 
and later apprenticed to a brass founder and clockmaker. H e  set 
up his own business but did not succeed financially, and in all his 
later efforts he was always short of funds. 

Settling in Bucks county, Pa., in I 78 j, Fitch became interested 
in propelling boats by steam power, an interest that continued un- 
til his death. He failed to obtain subsidies from the Continental 
congress and applied to the state governments, who refused funds 
but granted him exclusive rights to operate steamboats on their 
waters. He built several models of steamboats and with these 
persuaded some Philadelphians to form a company which furnished 
money to build a 45-ft. boat. On Aug. 2 2 ,  1787, in the presence 
of members of the Constitutional Convention, this vessel was suc- 
cessfully operated on the Delaware river. H e  built a larger boat 
propelled by steam-powered paddle wheels, which made regularly 
scheduled trips, carrying passengers and freight, between Phila- 
delphia, Pa., and Trenton, N. J. The schedule was maintained and 
published in the Philadelphia daily papers. 

Fitch's claims to invention of the steamboat were challenged by 
James Rumsey, and this controversy resulted in the issuance of 
pamphlets in 1787-88 in which both.men set forth their claims. 

Fitch was granted a U.S. patent for steamboats on Aug. 26, 1791, 
and a French patent in the same year. 

He started construction of another steamboat but it was wrecked 
by a storm. This so discouraged the members of his company that 
they declined to advance any more money. He went to France in 
1793 but failed in his attempts to interest that country in steam 
navigation. He returned to the U.S. despondent and in poor health. 

He died at  Bardstown, Ky., on July 2 ,  I 798. 
Fitch built steamboats mopelled by oars.  addle wheels and a 

crude type of screw propelier.- These bessels dperated reliably, but 
he did not give thought to building and operating costs and so failed 
to demonstrate the economic value of steam propulsion. As a re- 
sult, the use of steam power was not continuous following his early 
efforts; and Robert Fulton, who did not launch a boat until after 
Fitch's death, is given more credit for the origin of this type of 
transportation. (M. R. D.) 

FITCH, RALPH (fl. I j83-~606), London merchant, one of 
the earliest English travellers and traders in Mesopotamia, the 
Persian gulf and Indian ocean, India proper and Indochina. 
In Jan. I 583 he embarked in the "Tiger" for Tripoli and Aleppo 
in Syria (see Shakespeare, Macbeth, act i, sc. 3), together with 
J. Nevvberie, J. Eldred and two other merchants of the Levant 
company. From Aleppo he reached the Euphrates, descended the 
river to Fallujah, crossed southern Mesopotamia to Baghdad and 
dropped down the Tigris to Basra (May to July 1583) There 
Eldred stayed behind to trade, while Fitch and the rest sailed 
down the Persian gulf to Ormuz, where they were arrested as spies 
and sent prisoners to the Portuguese viceroy a t  Goa (September 
to October). Through the sureties procured by two Jesuits (one 
being Thomas Stevens, formerly of New college, Oxford, the first 
Englishman known to have reached India by the Cape route, in 
I 579) Fitch and his friends regained their liberty, and escaping 
from Goa (April 1584) travelled through the heart of India to the 
court of the great Mogul Akbar, then probably a t  Agra. In  Sept. 
I j 8 j  Nelvberie left on his return journey overland via Lahore 
(he disappeared in the Punjab), while Fitch descended the Jumna 
and the Ganges, visiting Benares, Patna, Kuch, Behar, Hugli, 
Chittagong (1585-86), and on by sea to Pegu and Burma. 

He visited the Rangoon region, ascended the Irawadi some dis- 
tance, acquired a remarkable acquaintance with inland Pegu 
and even penetrated to the Siamese Shan states (1586-87). Early 
in 1588 he visited Malacca; in the autumn of this year he began 
his homeward travels, first to Bengal; then round the Indian 
coast, touching a t  Cochin and Goa, to Ormuz; next up the Persian 
gulf to Basra and up the Tigris to hlosul (Nineveh) ; finally via 
Urfa, Bir on the Euphrates, Aleppo and Tripoli, to the Mediter- 
ranean. He reappeared in London on April 29, I 591. His expe- 
rience was greatly valued by the founders of the East India com- 
pany, who specially consulted him on Indian affairs. He died 
c. Oct. 5 ,  1611. 
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(1862) ; Pinkerton, Voyages and Travels, ix, 406-425 (1808-1814) S O L  ~ 0 1 .  xviii.9 1862, P. XXX. 
J.   or ton ~ y l e y ,  Ralph Fitch, England's Pioneer to the Indies (1899). FITZGERALD, the name of a historic Irish house, which 

FITCHBURG, a city of Massachusetts, U.S., located on the descends from Walter, son of Other, who at  the time of the 
Mohawk trail 46 mi. N.W. of Boston, was named for John Fitch Domesday survey (1086) was castellan of IVindsor and a tenant- 
who did much to secure incorporation. I t  is one of the seats of in-chief in five counties. From his eldest son, William, known 
Worcester county. Originally known as Turkey Hills, Fitchburg as "de Windsor," descended the Windsors of Stanwell, of whom 
was first settled in 1740 and was essentially an agricultural com- Andrew Windsor was created Lord Windsor of Stanwell by Henry 
munity until the first decade of the 19th century. I t  was estab- VII I ;  the barony is now vested in the earl of Plymouth, his de- 
lished as a town Feb. 3, 1764, and incorporated as a city March 8, scendant in the female line. Of Walter's younger sons, Robert was 
1872. given by Henry I the barony of Little Easton, Essex; Maurice ob- 

For years Fitchburg's principal industries were the manufacture tained the stewardship (dapiferatus) of the great Suffolk abbey of 
of machinery, paper and textiles. Bury St. Edmunds; Reinald the stewardship to Henry 1's queen, 

After mid-20th century the leading industries were the manu- Adelaide; Gerald (also a dapifer) became the ancestor of the Fitz- 
facture of metal products, paper and allied products, and machin- Geralds. 
ery. Fire arms, leather goods, juvenile wheel goods and toys, As constable and captain of the castle that Arnulf de Mont- 
locksmith supplies and padlocks, saws, shoes and slippers, and gomery raised at  Pembroke, Gerald strengthened his position in 
synthetic yarns are other major products. A state teachers col- Wales by marrying Nesta, sister of Griffith, prince of south Wales, 
lege was established there in 1894. who bore to him famous children, "by whom the southern coast of 

For comparative population figures see table in MASSACHU- Wales was saved for the English and the bulwarks of Ireland 
SETTS : Popz~lation. (J. F. Z.) stormed." Of these sons William, the eldest, was succeeded by 

FITCHEW, a nameapplied tothe ferret and also to the polecat his son Odo, who was known as "de Carew," from the fortress 
(9q.v.). Earlier forms of the word are ficheux, fecheu and fitcholl. of that name at  the neck of the Pembroke peninsula; William's 

FITTIG, RUDOLF ( 1 8 ~ 5 - I ~ I O ) ,  German organic them- eldest son, Gerald, had been slain by the Welsh. The descend- 
ist, known for the reaction by which aryl hydrocarbons may be syn- ants of Ode held Carew and the manor of Moulsford, Berks, and 
thesized, was born on Dec. 6, 1835, in Hamburg. After studying some of them acquired lands in Ireland. But the wild claims 
for his Ph.D. (1856-58) under Friedrich Wohler at Gottingen, he of Sir Peter Carew, under Queen Elizabeth I ,  to vast Irish es- 
was assistant to Wohler, then became professor a t  Tubingen in tates, including half of "the kingdom of Cork," were based on a 
1869, and successor to Adolf von Baeyer a t  Strasbourg in 1876. H e  fictitious pedigree. Odo de Carew's brothers. Raymond Fitz- 
helped to edit Annalert der Chemie from 1895 to 1910. The Wurtz- gerald (9.v.) and Griffin, took an active part in the conquest of 
Fittig reaction, first used by Fittig in 1864 to prepare toluene from Ireland. 
brombenzene, methyl iodide and sodium, is a general method by Returning to Gerald and Nesta, their son David "Fitz Gerald" 
which aryl halides react in ether with sodium to produce hydro- became bishop of St. David's (1147-76), and their daughter 
carbons. Fittig and his students published approximately 400 pa- Angharat mother of Gerald de Barri (Giraldus Cambrensis; 9.v. ) .  
pers which contributed much to synthetic organic chemistry. A third son, Maurice, obtained from his brother the stewardship 
Among the subjects treated in the papers were the discovery of of St. David's, c. 1174, and having landed in Ireland in 1169, on 
pinacone reaction (1859) ; diphenyl (1862) ; isophthallic acid the invitation of King Dermod, founded the fortunes of his house 
(1869) ; complex potassium manganese cyanides (1868); and the there, receiving lands a t  Wexford, where he died and was buried 
synthesis of mesitylene (1869). In  the course of later research in 1176. His eventual territory, however, was the great barony 
cumerone, diacetyl and phenanthrene were produced; piperine and of the Naas (in Kildare), which Richard Strongbow, earl of Pem- 
unsaturated acids were studied; the diketone formula for quinone broke, granted him with Wicklow castle; but his sons were forced 
was proposed; alpha-naphthol was synthesized; and the relation- to give up the latter. His eldest son, William, succeeded him 
ship between gamma-hydroxy acids and lactones was clarified. as baron of the Naas and steward of St. David's, but William's 
Fittig had tremendous influence on organic chemistry. He died granddaughter carried the Naas to the Butlers and so to the 
on Nov. 19, 1910, in Strasbourg. (V. Bw.1 Loundreses. Gerald, a younger son of Maurice, who obtained 

FITTON, MARY (c. 1578-1647), identified by some writers lands in Offaly, was father of Maurice "Fitz Gerald,'' who was 
with the "dark lady" of Shakespeare's sonnets although there is justiciar of Ireland from 1232 to 1245. In  1234 he fought and de- 
no hint in her authenticated biography that she was acquainted feated his overlord, the earl marshal, Richard, earl of Pembroke, 
with Shakespeare. The daughter of Sir Edward Fitton of Gaws- and he also fought for his king against the Irish, the Welsh and in 
worth, Cheshire, she was baptized there on June 24, 1578. She Gascony, dying in 1257. He held Maynooth castle, the seat of 
became maid of honour to Elizabeth I c. 1595. She was the mis- his descendants. 
tress of William Herbert, later earl of Pembroke; she married Ear l s  of Ki1dare.-The justiciar left a grandson Maurice (son 
Capt. William Polwhele and, on his death, a Captain Logher. She of his eldest son Gerald) and a younger son Maurice; the latter 
died c. 1647 and is represented, apparently as dark in colouring, was justiciar for a year in 1272, while the former, as heir male and 
on the Fitton monument in Gawsworth church. head of the race, inherited the Offaly lands, which he is said to 

FITTON, WILLIAM HENRY (178*1861), British have bequeathed at  his death (1287) to John "Fitz Thomas," 
geologist, was born in Dublin in Jan. 1780. Educated a t  Trinity whose military life was crowned by a grant of the castle and 
college, in that city, and a t  Edinburgh university, he took a town of Kildare, and of the earldom of Kildare to him and the 
medical practice a t  Northampton in 181 2 ,  and for some years heirs male of his body (May 14, 1316). Dying shortly after,  he 
the duties of his profession engrossed his time. In  1820 he settled was succeeded by his son Thomas, son-in-law of Richard de Burgh, 
in London and devoted himself to the science of geology. His the "red earl" of Ulster, who received the hereditary shrievalty 
"Observations on some of the Strata between the Chalk and the of Kildare in 1317, and was deputy justiciar in 1320 and justiciar 
Oxford Oolite, in the South-east of England" (Trans. Geol. 5'06. of Ireland in 1327-28. His younger son Maurice "Fitz Thomas" 
ser. 2, vol. iv.) embodied a series of researches extending from (1331-901, 4th earl, was frequently appointed justiciar, and was 
1824 to 1836, and form the classic memoir familiarly known as great-grandfather of Thomas (1427-77), 7th earl, who between 
Fitton's "Strata below the Chalk." In  this great work he estab- 1455 and 1475 was repeatedly in charge of the government of 
lished the true succession and relations of the Upper and Lower Ireland as "deputy," and who founded the "brotherhood of St. 
Greensand, and of the Wealden and Purbeck formations, and George" for the defense of the English Pale. His son Gerald (c. 
elaborated their detailed structure. He had been elected F.R.S in 1456-1513), 8th earl, called M6r ("the Great"), was deputy gov- 
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ernor of Ireland from 1481 for most of the rest of his life, though 
imprisoned in the Tower of London t

w

o years (1494-96) on sus- 
picion as a Yorkist. He was mortally wounded while fighting the 
Irish as "deputy." Gerald (d. 1534), 9th earl, followed in his 
father's steps as deputy, fighting the Irish, till the enmity of the 
earl of Ormonde, the hereditary rival of his house, brought about 
his deposition in 1520. In  spite of temporary restorations he died 
a prisoner in the Tower. 

I n  his anger at  his rival's successes the 9th earl had been led, 
it was suspected, into treason, and while he was a prisoner in Eng- 
land his son Lord Thomas Fitzgerald (q .v . )  broke out into open 
revolt (1534). He and his five uncles were hanged as traitors in 
Feb. 1537, and acts of attainder completed the ruin of the family. 

But the earl's half-brother Gerald, a mere boy, had been carried 
off and, after many adventures at home and abroad, returned to 
England after Henry VIII's death, and to propitiate the Irish was 
restored to his estates by Edward VI (1552). Having served 
Mary I in Wyat's rebellion, he was created by her earl of Kildare 
and Lord Offaly on May 13. 1554, but the old earldom (though 
the contrary is alleged) remained under attainder. Although he 
conformed to the Protestant religion under Elizabeth I and served 
against the Munster rebels and their Spanish allies, he was im- 
prisoned in the Tower on suspicion of treason in 1582. But the 
acts attainting his family had been repealed in 1569, and the old 
earldom was thus regained. In  1585 he was succeeded by his son 
Henry ("of the Battleaxes"), who was mortally wounded when 
fighting the Tyrone rebels in 1597. On the death of his brother 
in 1599 the earldom passed to their cousin Gerald, whose claim to 
the estates was opposed by Lettice, Lady Digby, the heir-general. 
She obtained the ancestral manor of Geashill with its territory 
and was recognized in 1620 as Lady Offaly for life. George (161 1- 
60), 16th earl, had his castle of Maynooth pillaged by the in- 
surgents in 1642, and after its subsequent occupation by them in 
1646 it was finally abandoned by the family. 

The history of the earls of Kildare after the Restoration was 
uneventful save for the reacquisition in 1739 of Carton, which 
thenceforth became the country seat of the family. James (1722- 
73), 20th earl, who obtained a viscounty of Great Britain in 1747, 
built Leinster house (now the place of assembly of the oireachtas, 
"national parliament") in Dublin, and formed a powerful party in 
the Irish parliament. In 1756 he was made lord deputy; in 1760 
he raised the Royal Irish regiment of artillery; and in 1766 he re- 
ceived the dukedom of Leinster, which remained the only Irish 
dukedom till that of Abercorn was created in 1868. His wealth 
and connections secured him a commanding position. Of his 
younger children, one son was created Lord Lecale; another was 
the n-ell-known rebel, Lord Edward Fitzgerald; another was the 
ancestor of Lord De Ros; and a daughter was created Baroness 
Rayleigh. \Villiam Robert (1749-1804), 2nd duke, was a cordial 
supporter of the Union, and received nearly £30,000 for the loss of 
his borough influence. In  1883 the family was still holding more 
than 70,000 ac. in County Kildare; but, after a tenure of nearly 
750 years, arrangements were made to sell the land to the tenants 
under the land purchase acts. In  1893 Maurice Fitzgerald (1887- 
1922) succeeded his father, Gerald (1851-93), 5th duke; Maurice's 
brother Edward (1892- ) succeeded as 7th duke in 1922. 

Ear l s  of Desmond.-The other great Fitzgerald line was that 
of the earls of Desmond, who were undoubtedly of the same stock 
and claimed descent from Maurice, the founder of the family in 
Ireland, through a younger son Thomas. Thomas "Fitz Maurice" 
Nappagh ("of the ape"; 1261-98), justiciar of Ireland in 1295, ob- 
tained a grant of the territory of "Decies and Desmond" in 1292. 
His son hlaurice Fitz Thomas or Fitzgerald (d. 1356). inheriting 
vast estates in Munster, and strengthening his position by marry- 
ing a daughter of Richard de Burgh, earl of Ulster, created 
earl of Desmond (i.e., south Munster) on Aug. 22, 1329. The 
greatest Irish noble of his day, he led the Anglo-Irish party against 
the English. He surrendered in England to the king and nas 
imprisoned, but eventually regained favour, and was even made 
deputy in 1355. Two of his sons succeeded in turn. Gerald (1359- 
98), 3rd earl, being appointed deputy in 1367, despite his adopt- 
ing his father's policy which the crown still wished to thwart. 

But he was superseded two years later, and defeated and captured 
by the native king of Thomond shortly after. Yet his sympathies 
were distinctly Irish. The remote position of Desmond in the 
southwest of Ireland tended to make the succession irregular on 
native lines, and a younger son succeeded as 6th earl in 1420. His 
son Thomas, earl from 1462 to 1467, governed Ireland as deputy 
from 1463 to 1467, and upheld the endangered English rule by 
stubborn conflict with the Irish. Yet John Tiptoft, earl of U'orces- 
ter, who superseded him, procured his attainder with that of the 
earl of Kildare, on the charge of alliance with the Irish, and he was 
beheaded on Feb. 15, 1468, his followers in Munster avenging his 
death by invading the Pale. His younger son Maurice, earl from 
1487 to 1520, was one of Perkin Warbeck's Irish supporters, and 
besieged Waterford on his behalf. Maurice's son James, earl from 
1520 to 1529, was proclaimed a rebel and traitor for conspiring 
with the French king and with the emperor. At his death the suc- 
cession reverted to his uncle Thomas (1454-1534), a t  whose death 
there was a contest between his younger brother Sir John "of 
Desmond" and his grandson James, a court page of Henry VIII.  
Sir John secured possession till his death (1536), when his own 
son James succeeded de facto, and de jwe on the rightful earl's 
being murdered by the usurper's younger brother in 1540. Inter- 
marriage with Irish chieftains had by this time classed the earls 
among them, but although this James looked to their support be- 
fore 1540, he thenceforth played so prudent a part that in spite of 
the efforts of the Butlers, the hereditary foes of his house. he es- 
caped the fate of the Kildare branch and kept Munster quiet and in 
order for the English till his death in 1558. His four marriages 
produced a disputed succession and a break-up of the family. His 
eldest son, Thomas "Roe" (the Red) was disinherited, and failed 
to obtain the earldom, which was conferred by Elizabeth I on his 
half-brother Gerald, "the rebel earl" (c. 1533-83) (see DESMOND, 
GERALD FITZGERALD) . 

But the influence of the Fitzgeralds remained powerful even 
after the forfeiture of their estates following the murder of the 
15th earl. The disinherited Thomas "Roe" left a son, James "Fitz 
Thomas," who, succeeding him in 1595 and finding that the terri- 
tory of the earls would never be restored, assumed the earldom 
and joined O'Neill's rebellion in 1598, a t  the head of 8,000 of his 
men. He was eventually seized (1601) by his kinsman the White 
Knight, Edmund Fitz Gibbon, whose sister-in-law he had married, 
and was sent to the Tower. The sugan ("man of straw") earl 
lingered there obscurely as "James M'Thomas" till his death in 
1607. In  conseguence of his rebellion and the devotion of the Irish 
to his house, James, "the queen's earl," son of Gerald, "the rebel 
earl," who had remained in the Tower since his father's death 
(1583), was restored as earl of Desmond and sent to Munster in 
1600, but as a Protestant he achieved nothing, and he died the fol- 
lowing year. Later claimants to the title lived abroad, taking serv- 
ice under the Habsburgs until the last, the condC de Desmond, was 
killed in 1632. 

The Fitzmaurices.-There can be no doubt that the house of 
Fitzmaurice was also of this stock, although their actual origin, in 
the 12th century, is doubtful. From a very early date they were 
feudal lords of Kerry, and their dignity was recognized as a peer- 
age by Henry VII  in 1489. The isolated position of their terri- 
tory (Clanmaurice) threw them even more among the Irish than 
the earls of Desmond, and they often adopted the native form of 
their name, "MacMorrish." Under Elizabeth I the lords of Kerry 
narrowly escaped sharing the ruin of the earls. The conduct of 
Thomas (c. 1520-90) in the rebellion of James "Fitzmaurice" 
Fitzgerald ( 9 .v . )  was suspicious, and his sons joined in that of 
the earl of Desmond, while he himself was a rebel in 1582. Pat- 
rick, his successor (c. 1541-1600), was captured in rebellion 
(1587), and when free. joined the revolt of 1598, as did his son 
and heir Thomas, who continued in the field till he obtained par- 
don and restoration in 1604, though suspect till his death in 1630. 
His grandson bithdrew to France with James 11, but the next peer 
became a supporter of the Whig cause, married the eventual heir- 
ess of Sir i\'illiam Petty, and was created earl of Kerry in 1723. 
From him descended the family of Petty-Fitzmaurice, who ob- 
tained the marquessate of Lansdowne (9.v.) in 1784, and still hold 
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among their titles the feudal barony of Kerry together with vast 
estates in that county. 

From the three sons by a second wife of one of the earls of 
Desmond's ancestors descended the hereditary White Knights, 
knights of Glin and knights of Kerry, these feudal dignities having, 
it is said. been bestowed upon them by their father, as lord of 
Decies and Desmond. Glin castle, County Limerick, is still the 
seat of the (Fitzgerald) knight of Glin. The knights of Kerry 
received a baronetcy in 1880. (J. H. R.; E. A. MAcL.) 

FITZGERALD, LORD EDWARD (1 763-1 798), one of 
the most attractive and gallant of Irish rebels, was the fifth son 
of James, 1st duke of Leinster, and Emilia Mary, daughter of the 
2nd duke of Richmond. Born at  Carton house, County Kildare, 
on Oct. 15, 1763, he was brought up in France, where his mother 
lived, after his father's death, in the duke of Richmond's house 
at Aubigny. Returning to England in 1779, he joined the Sussex 
militia and went on active service in America in 1781 on the staff 
of Lord Rawdon. He was severely wounded at  the battle of 
Eutaw Springs (1781). He returned to Ireland in 1783 and was 
elected to the Irish parliament as member for Athy. He voted 
with the opposition minority, led by Henry Grattan and J. P. 
Curran, but took no active part in public affairs. He toured Spain 
in 1787, and then sailed for New Brunswick as a major in the 
54th regiment. He showed his high sense of adventure by travel- 
ing (1789) across Canada through unexplored territory, from 
Fredericton to Quebec. The Bear tribe of Hurons made him one 
of their chiefs, and he went on down the Mississippi to New 
Orleans, before returning to England. 

Elected member for Kildare, Fitzgerald refused Pitt's offer to 
command an expedition against CLdiz. In London he associated 
with the Whigs who followed Charles James Fox and R. B. Sheri- 
dan, and joined the Society of the Friends of the People. Visit- 
ing Paris in Oct. 1792, he lodged with Thomas Paine and attended 
the debates of the convention. On Nov. 18 he attended a British 
banquet in Paris, where he joined in the toast to "the speedy aboli- 
tion of all hereditary titles and feudal distinctions." He also 
repudiated his own title, and for these actions he was cashiered 
from the army. On Dec. 27, 1792, he married Pamela, a protCgC 
of Madame de Genlis. I t  was commonly believed that Madame de 
Genlis was Pamela's mother; the father was claimed to be Philippe 
figalitC, duc d'0rlCans. 

Fitzgerald and his young wife returned to Dublin in Jan. 1793. 
There the United Irishmen society was rapidly expanding and 
Wolfe Tone. as secretary of the Catholic committee, was preparing 
a popular agitation under the inspiration of the French Revolution. 
Fitzgerald at  once resumed his seat in the Irish parliament and 
within a few weeks was ordered to apologize for his defiance of 
the government. Wolfe Tone was actively engaged in Paris by 
May 1796, trying to obtain French military aid for an Irish in- 
surrection. Fitzgerald had already joined the United Irishmen, 
who were openly advocating an independent Irish republic. In the 
same month he and his friend Arthur O'Connor went to Hamburg 
to negotiate for French assistance in an Irish rising. They con- 
tacted Gen. Lazare Hoche in Basel, but the Directory would not 
negotiate with Fitzgerald because of his wife's connection with the 
OrlCans family. Fitzgerald therefore left O'Connor to continue the 
mission which resulted in Hoche's abortive expedition to Bantry 
bay in Dec. 1796. After his return to Ireland Fitzgerald became 
increasingly involved with the United Irishmen. 

In  July 1797 Fitzgerald declined to stand again as member for 
Kildare because free elections were impossible under martial law. 
A military committee was formed, under Fitzgerald, to prepare for 
co-operation with a French landing, or, if necessary, to organize 
an Irish insurrection, for which they claimed that 280.000 men 
were now ready to rise. Delays on the French side decided the 
committee to prepare for a general rebellion on May 23, 1798. In- 
formers had revealed all the main plans to the English authorities, 
and on March 12 the members of the Leinster provincial commit- 
tee were arrested while meeting at Oliver Bond's house. Fitzgerald 
was not present, since he had been warned to keep away; but he 
refused to escape and leave his friends. On May 11 a reward of 
£1,000 was offered for his capture; he was betrayed by an informer 

and arrested, after a fierce struggle, in a house in Thomas street, 
Dublin, on May 19. He nlortally wounded one of his captors and 
was himself shot in one arm and disabled. Fitzgerald was removed 
to Newgate jail and there died of his wounds on June 4, 1798. 
Lord Edward-gay, humorous, entirely unselfish and courageous- 

.lacked the qualities that were needed either for international con- 
spiracy or political leadership in his own country. 

Fitzgerald's widow had to leave Ireland before he died. She 
went to Hamburg and there later married the American consul, 
J. Pitcairn, but remained devoted to Fitzgerald's memory. She 
died in Paris in Nov. 1831. 

See Thomas Moore, Memoirs o f  Lord Edward Fitzgerald, rev. ed. 
(1897). (D. G . )  

FITZGERALD, EDWARD (1809-1883), English writer, 
translator of Omar KhayyLm, was born as EDWARD PURCELL, a t  
Bredfield. Suffolk, on March 31, 1809. His father, John Purcell, 
who had married a Miss FitzGerald, assumed in 1818 the name 
and arms of his wife's family. From 1816 to 1821 the FitzGeralds 
lived a t  St. Germain and a t  Paris, but Edward was educated a t  
Bury St. Edmunds and at  Trinity college, Cambridge, where he 
became acquainted with Thackeray and W. H.  Thompson. I n  
1830 he returned to Paris, but soon chose to settle in the Suffolk 
town of Woodbridge where he passed a secluded, leisurely life 
devoted to flowers, music and books. With Tennyson, his intimacy 
began about 1835 and with Carlyle about 1842. I n  1851, Fitz- 
Gerald published Euphranor, a Platonic dialogue. born of memories 
of the old happy life a t  Cambridge. In  1852 appeared Polonius, 
a collection of aphorisms, some original, the rest borrowed from 
English classics. In  the following year he issued Six Dramas o f  
Calderdn, freely translated, and having turned to oriental studies 
under the guidance of his friend E. B. Cowell, afterward pro- 
fessor of Sanskrit a t  Cambridge. in 1856 he anonymously pub- 
lished a version of the Saldmdn and Absdl of J&mi in Miltonic 
verse. I n  the same year he married Lucy, daughter of Bernard 
Barton. the Quaker poet, but they were soon separated. I n  Jan. 
1859 a little anonymous pamphlet was published as The  Rubdiydt 
of Omar Khayydm. The poem seems at  first to have attracted no 
attention, until in 1860 Rossetti discovered it, and Swinburne and 
Lord Houghton quickly followed. The expression which it  gave 
to the perplexity of the times led to the demand for a second edi- 
tion in 1868. Meanwhile FitzGerald had produced in 1865 a 
version of the Agamemnon, and two more plays from Calder6n. 
In  1880-81 he issued privately translations of the two Oedipus 
tragedies; his last publication was Readings in  Crabbe, 1882. 

From 1861 onward FitzGerald's greatest interest centred in the 
sea, and for some years, till 1871, he spent the months from June 
to October mainly in "knocking about someu~here outside of Lowes- 
toft." On June 14, 1883, he passed away painlessly in his sleep. 
He was "an idle fellow, but one whose friendships were more like 
loves"; his wit and human side are displayed in his inimitable let- 
ters. Tennyson's dedication of his Tiresias to FitzGerald's mem- 
ory, in some touching reminiscent verses to "Old Fitz" (1885) was 
the signal for the universal appreciation of Omar KhayyLm in his 
English dress. (E .  G.) 

An edition of FihGerald's works appeared in 2 vol. (1887)  ; his Let- 
ters and Literary Remains were edited by W. Aldis Wright (7  vol., 1902- 
03) ; other Letters were edited b y  F. R. Barton (192,3), and those to 
Bernard Quaritch by C. 0. Wrentmore (1926) .  His Dict .  of M m e .  de 
SLvignL was edited by his great niece, M. E. F. Kerrich, 2 vol. (1914) .  
See also T. Wright, Life of E. FitzGerald, 2 vol. (1904) ; A. C.  Benson, 
E FiteGe~ald ( r g o j )  ; Morley Adams, Omar's Interpreter, a New Life  
of E .  FitzGerald (1909) .  

FITZGERALD, F. SCOTT (FRANCIS SCOTT KEY FITZ- 
GERALD) (1896-1940), U.S. novelist famous for his depictions'of 
the "jazz age" (the I ~ Z O S ) ,  was born in St. Paul. Minn., Sept. 24, 
1896. He attended a series of schools-St. Paul academy, New- 
man, Princeton-which tended to confirm his feelings that he was 
always tantalizingly near, but never endowed with, great wealth. an 
emotion explored fully in some of his finest fiction. Princeton, 
which he left without finishing in 1917. and the army, in which he 
served. 1917-19, disappointed him profoundly as he later con- 
fessed: Princeton did not put him on its football team and the army 
did not send him overseas. He began This Side of  Paradise (1920) 



FITZGERALD 
in the army and rewrote it on the advice of Maxwell Perkins a t  a Scots force landed in Ulster, Fitzgerald burned Athlone. Even- 
Scribner's. Largely autobiographical, it sounded the rallying cry of tually, in Feb. 1573, he submitted to the English and took an oath 
the rebellious youth of the decade of revolt just beginning. Two of loyalty to Elizabeth I. 
volumes of short stories, Flappers and Philosophers ( 1 ~ 2 0 )  and Earl Gerald refused, on his return to Ireland, to join in a fresh 
Tales of the Jazz Age (1922), were followed by a second novel, The rising and in 1575 James Fitzgerald went abroad. He made un- 
Beaz~tiful and Damned (1922), which purported to treat the excit- successful appeals for support against the English in Ireland to 
ing revolt of sophisticated youth while affirming the meaning- Henry I11 of France and Philip I1 of Spain, but was favourably 
lessness of life. Fitzgerald's real genius was revealed with the received by Pope Gregory XI11 who appointed him leader of a 
appearance of The Great Gatsby ( 1 ~ 2 5 ) .  a story about Jay Gats- holy war in Ireland against Elizabeth. Aided by Thomas S t u c l e ~ ,  
by's pursuit of an immense but elusive dream and the resulting de- an English adventurer a t  the papal court, Fitzgerald made two un- 
struction of both Gatsby and dream through the casual cruelty of successful attempts to launch an expedition against Ireland before, 
fabulous wealth-a story of the fantastic '20s but also a story in 1579, a force was fitted out in Lisbon. Fitzgerald set out, ahead 
which probes deeply the American character. Some of Fitzgerald's of the main body, in June 1579. With the papal nuncio and a few 
finest stories appeared in All the Sad Young Men (1926). but it troops he landed at  Dingle in Kerry in July but the expected gen- 
was not until 1934 that another novel appeared-Tender I s  the eral rising did not take place, mainly because the earls of Desmond 
Night, a frightening story of Dick Diver's spiritual bankruptcy and and Kildare failed to lend adequate support. Fitzgerald was killed 
disintegration of character. A final volume of short stories f01- on Aug. 18. 1579, in a skirmish a few miles east of Limerick. 
lowed-Taps a t  Reveille (1935). Fitzgerald himself, like Diver, Subsequently his body was hung, drawn and quartered by the 
was discovering that his moral resources were disappearing-a English at  Kilmallock. 
process he described with agonizing vividness in a series of essays, See J O'Donovan, The Irish Correspondence of James Fitzmaurice 
"The Crack-Up" (1936). He was attempting to recapture his of Desmond, Royal Society of Antiquaries of Ireland, 2nd series (1859). 

lost talent in a novel about Hollywood when he died in 1940 The FITZGERALD, RAYMOND or REDMOND (d. G. 1182), 
unfinished novel together with Fitzgerald's notes was published surnamed Le Gros, was the son of William Fitzgerald and brother 
in 1941 as The Last Tycoon. of Odo de Carew. H e  was sent by Strongbow to Ireland in I 170, 

B I B L 1 o ~ ~ ~ ~ ~ ~ . - A r t h u r  Mizener, The Far Side of Paradise (1951)  ; and had the chief share in the capture of Waterford and in the 
Alfred Kazin. F. Scott Fitzgerald: The Man and His Work (1951) ; successful assault on Dublin. H e  was sent to  Aquitaine to  hand 
James E. Miller, Jr., The Fictional Technique of Scott Fitzgerald (1957) over Strongbow's conquests to Henry 11, but was back in Dublin 

(J. E. MR ) in July 1171,  when he led one of the sallies from the town. 
FITZGERALD, GEORGE FRANCIS ( I ~ ~ I - I ~ o I ) ,  Irish Strongbow offended him later by refusing him the marriage of 

physicist, whose researches were mainly concerned with electro- his sister Basilea, widow of Robert de Quenci, constable of Lein- 
magnetism, radiation and electrolysis. H e  was born in Dublin ster, Raymond then retired to Wales, and Hervey de Mount- 
on Aug 3, 1851, and educated a t  Trinity college there. where maurice became constable in his place. At the outbreak of a 
he spent the rest of his life, becoming fellow in 1877, tutor in general rebellion against the earl in 1174 Raymond returned with 
1879, and professor of natural and experimental ~ h i l o s o ~ h y  in his uncle Meiler Fitz Henry, after receiving a promise of marriage 
1881. He was elected a fellow of the Royal society in 1883 and with Basilea. Reinstated as constable he secured a series of 
was awarded the society's Royal medal in 1899. FitzGerald was successes, and with the fall of Limerick in Oct. 1175 order was 
renowned for his extensive knowledge of physics, his critical restored. Mountmaurice meanwhile obtained Raymond's recall 
powers and his brilliant speculations. His studies on radiation on the ground that his power threatened the royal authority, but 
led him to the conclusion, shortly afterward established experi- the constable was delayed by a fresh outbreak a t  Limerick, the 
mentally by H. R. Hertz (q.v.1, that the  oscillator^ discharge of earl's troop refusing to march without him. On the death of 
an electric condenser might produce electric waves, the basic dis- Strongbow he was acting governor until the arrival of William 
covery in wireless telegraphy. In  his study of the negative result Fitz Aldhelm, to whom he handed over the royal fortresses. H e  
of the Michelson-Morley experiment he formulated the hypothesis was deprived of his estates near Dublin and Wexford, but the 
that the length of a body in motion through the ether is contracted Geraldines secured the recall of Fitz Aldhelm early in 1183, and 
in the direction of the motion, an assumption since known as the regained their power and influence. In  1182 he relieved his uncle 
FitzGerald-Lorentz contraction because of the independent deriva- Robert Fitzstephen, who was besieged in Cork. 
tion and considerable development of it made by H.  A. Lorentz FITZGERALD, LORD THOMAS ( loth earl of Kildare) 
(9.v.). FitzGerald's papers, edited by J. Larmor, were published ( I  513-1 537). known as "Silken Thomas," the eldest son of Gerald 
as The Scientific Writings of the Late George Francis FitzGerald Fitzgerald, 9th earl of Kildare, was born in London in 1513. H e  
(1902). In  addition to his scientific work, FitzGerald was inter- spent much of his youth in England, but in 1534 when his father 
ested in education and it  was largely through his efforts that tech- was for the third time summoned to England to answer for his 
nical education was established in Ireland. H e  died in Dublin on maladministration as lord deputy of Ireland, Thomas, a t  the coun- 
Feb. 2 2 ,  1901. (D.  McK.? cil held at  Drogheda, in February was made vice-deputy. I n  June 

FITZGERALD, JAMES (called FITZMAURICE) (d. 1579), the Ormond faction spread a report in Ireland that the earl had 
Irish leader, styled by English writers "the arch traitor," who was been executed in the Tower, and that his son's life was to be at- 
constantly in rebellion against the English government from 1565 tempted. Inflamed with rage at  this apparent treachery, Thomas 
until his death, was the son of Maurice, brother of James Fitz- rode at  the head of his retainers into Dublin, and before the council 
gerald, 14th earl of Desmond. I n  1568, during the detention for Ireland (June 11, 1534) formally renounced his allegiance to 
(1565-73) in England of his cousin, Gerald, the 15th earl, James the king and proclaimed a rebellion. His enemies, including Arch- 
assumed the leadership of the family and proceeded to rouse the bishop John Allen (of Dublin), who had been sent by Henry VII I  
southern chieftains to rebellion against the English by appealing to watch Fitzgerald, took refuge in Dublin castle. I n  attempting 
to the necessity for them to protect both their lands and their to escape to England, Allen was taken by the rebels, and was mur- 
religion. dered (July 28, 1534) by Fitzgerald's servants in his presence. 

In  alliance with the brothers of the earl of Ormonde, with the He was solemnly excommunicated by the Irish Church. Leaving 
earl of Thomond and with the son of the earl of Clanricarde. Fitz- part of his army (with the consent of the citizens) to besiege 
gerald had by July 1570 extended the rebellion as far as Kilkenny. Dublin castle, Fitzgerald himself went against Piers Butler, earl 
At this point, however, an expedition under Sir Henry Sidney was of Ossory, and succeeded a t  first in making a truce with him. But 
mounted against Munster, Fitzgerald and his followers were forced the citizens of Dublin now rose against him, Ossory invaded Kil- 
into hiding, and the province was placed under the command of dare, and the approach of an English army forced Fitzgerald to  
Sir John Perrot. Fitzgerald had sacked Kilmallock early in 1570 raise the siege. Fitzgerald from his stronghold a t  Maynooth 
and Perrot, vowing to "hunt the fox out of his hole," took the field ravaged Kildare and Meath throughout the winter. He succeeded 
against him in 1571. However, the following year, in alliance with to the earldom of Kildare, on his father's death in the Tower on 



FITZHERBERT-FITZROY 
Dee. 13, 1534, but he does not seem to have been known by that was an intimate friend of William the Conqueror, and the prin- 
title. On March 23, 1535, the Geraldine stronghold fell and most cipal agent in preparing for the invasion of England. H e  was the 
of the garrison were put to the sword. This proved the final blow son of Osbern the seneschal, one of William's guardians during his 
to the rebellion. Fitzgerald spent the next few months in raids minority, who had been murdered by the young duke's unruly 
against the English and their allies, but his party gradually de- barons. Fitz-Osbern founded a monastery a t  Lire about 1042. 
serting him. on Aug. 18, 1535, he surrendered himself to Lord H e  became seneschal to  the duke, and urged on the plans for the 
Leonard Grey (d. probably on conditions. He was placed invasion of England. At the Conquest he received the earldom of 
in the Tower of London. I n  Feb. 1536 his five uncles were also Hereford with the special duty of pushing into Wales. During 
seized, some of them with great injustice, and brought to England. William's absence in 1067, English affairs were left in  the hands 
The six Geraldines were hanged a t  Tyburn on Feb. 3, I 537. of Fitz-Osbern and of Odo, bishop of Bayeux. Fitz-Osbern also 

B 1 ~ ~ 1 o ~ ~ ~ p ~ y , - R i ~ h ~ r d  Stanihurst, Chronicles o f  Ireland (vol. ii acted as Willkm's lieutenant during the rebellions of 1069. Fitz- 
of Holinshed's Chronicles) ; The Earls of  Kildare, b y  C. W. Fitzgerald, Osbern was one -of the feudal lords of the Welsh marches, and 
duke of Leinster (1858) ; Richard Bagwell, Ireland under the Tudors built several castles for the defence of the border. I n  1070 
(1885) ; Calendar State Papers, Hen. V I I I ,  Irish. William sent him to assist Queen Matilda in the government of 

FITZHERBERT, SIR ANTHONY (1470-1 j38), English Normandy. But Richilde, widow of Baldwin VI. of Flanders, 
judge and legal systematizer, was born at  Korbury, Derbyshire, having offered to marry him if he would protect her son Arnulf 
and from I 523 until shortly before his death in I 538 was justice against Robert the Frisian, Fitz-Osbern accepted the proposal 
of the court of common pleas. He was the author of La Gmz~nde  and joined Richilde in Flanders. H e  was killed, fighting against 
Abridgement ( 1 5 1 ~ ) .  a digest of important legal cases written in Robert, a t  Cassel in 1071. 
Old French; T h e  Of ice  and Authority of Justices of the Peace, See E. A. Freeman, Norman Conquest, vols. iii. and iv. (1867-79) ; 
first printed in 1538 (last ed. 1794) ; N e w  Nntura Brevium ( I  534, Sir J. Ramsey, Foundations o f  England, ~ 0 1 .  ii- (1898) - 
last e3. 1794)~ with a commentary ascribed to Sir Matthew Hale. FITZ OSBERT, WILLIAM (d. 1196), was a Londoner 

FITZ NEAL or FITZ NIGEL, RICHARD (d. 1198), who had served in the Third Crusade, and on his return took up  
treasurer of Henry 11. and Richard I. of England, and bishop of the cause of the poorer citizens against the magnates who mo- 
London. Richard, who was born before 1133, succeeded to the nopolized the government of London. H e  complained in par- 
office of treasurer in 1158, and held it continuously for 40 years. ticular of the unfair assessments of the "aids" for the king's 
His name appears in the lists of itinerant justices for 1179 and ransom (1194). The chronicler Roger of Hoveden gives Fitz 
1194, but these are the only occasions on which he exercised that Osbert a high character, and he was implicitly trusted by the 
office. Before 1.184 he became dean of Lincoln and in 1189 Bishop poorer citizens. H e  attempted to procure redress for  them from 
of London. the king; but the city magistrates persuaded the justiciar Hubert 

Richard Fitz Neal's D e  necessariis observantiis Scaccarii &a- Walter that Fitz Osbert was planning a general rising. The 
logus, commonly called the Dialogus de  Scaccario, is of unique troops were sent to seize the demagogue, smoked him out of 
interest to the historian. I t  is an account, in two books, of the the sanctuary of St. Mary-le-Bow, in which he had taken refuge, 
procedure followed by the exchequer in the author's time, a pro- and dragged him to the Tower where he was sentenced t o  death. 
cedure which was largely the creation of his own family. When H e  was hanged in chains a t  Smithfield on April 6, 1196 with nine 
read in connection with the Pipe Rolls the Dialogus furnishes a of his followers. 
most faithful and detailed picture of English fiscal arrangements FITZ PETER, GEOFFREY (d. 1213), earl of Essex and 
under Henry 11. The speakers in the dialogue are Richard him- chief justiciar of England, was a sheriff, a justice itinerant and a 
self and an anonymous pupil. The date of the conversation is justice of the forest m d e r  Henry 11. During Richard's 
given in the prologue as 1176-77. This probably marks the date absence on crusade he was one of the five justices of the king's 
a t  which the book was begun; it was not completed before 1178 Court who stood next in authority to  the i-eW-4 Longchamp. 
or 1179. Soon after the author's death we find it already recog- I n  1190 Fitz Peter succeeded to the earldom of Essex, in the 
nized as the standard manual for exchequer officials. It was right of his wife, who was descended from the famous Geoffrey 
frequently transcribed and has been used by English antiqua- de Mandeville. In  attempting to assert his hereditary rights 
rians of every period. Hence i t  is the more necessary to insist Over Walden priory Fitz Peter came into conflict with Longchamp, 
that the historical statements which the treatise contains are and revenged himself by joining in the baronial agitation through 
sometimes demonstrably erroneous; the author appears to have which the regent was expelled from his office. Though refusing 
relied excessively upon oral tradition. Richard Fitz Neal also to  give him formal investiture of the Essex earldom, Richard 
compiled in his earlier years a register or chronicle of contern- appointed him justiciar in succession to Hubert Walter (11~8) .  
porary affairs, arranged in three parallel columns. This was pre- Fit2 Peter contim~ed Walter's policy of encouraging foreign 
served in the exchequer a t  the time when he wrote the Dialogus, trade and the development of the towns; many of the latter 
but has since disappeared. Stubbs7 conjectural identification of received, during his administration, charters of self-government. 
this Liber tricolumnis with the first part of the Gesta Henrici H e  was continued in his office by John, who found him a n  able 
(formerly attributed to  Benedictus Abbas) is now abandoned as h s t ~ ~ m e n t  of extortion. He profited to no small extent by the 
untenable. spoliation of church lands in the period of the interdict. But 

See Madox's edition in his History of the Exchequer (1769) ; and he was not altogether trusted by the king. The contemporary 
that of A. Hughes, C. G.  Crump and C. Johnson (Oxford, 1902). Histoire des  ducs  describes Fitz Peter as living in constant dread 
F. Liebermann's Einleitung i n  den Dialogzbs de Scaccario (Gottingen, of disgrace and confiscation. I n  the last years of his life he 
1875) contains the fullest account of the author. endeavoured to act as a mediator between the king and the 

FITZ-OSBERN, ROGER [ R ~ ~ ~ ~  ~~~~~~~~~~~l (8. opposition. I t  was by his mouth that the king promised to the 
Io'-jo), succeeded to the earldom of Hereford and the English the laws of Henry I. (at  the council of St. Albans, A U ~ .  
estate of William Fitz-Osbern in 1071. In 1075, disregarding 4, 1213). But Fitz Peter died a few weeks later (0ct .  2). Fitz 

William I.,s prohibition, he married his sister E~~~ to Ralph Peter was neither a far-sighted nor a disinterested statesman; 
Guader, earl of Norfolk, at the famous bridal of N ~ ~ ~ ~ ~ ~ ,  at but he was the ablest pupil of Hubert Walter, and maintained the 
which the two earls plotted a conspiracy against the king. traditions of the great bureaucracy which the first and second 
Roger, who was to bring his force from the west to  join the Henries had founded. 

See the original authorities specified for the reigns of Richard I. and of in check at the Severn the King's John. Also Miss K. Norgate's Angevin England, vol. ii. (1887) and 
forces. On the collapse of his confederate's rising, Roger was John Lackland (1903) ; A. Ballard in English Historical Review, xi". 
tried before the Great Council (1075) deprived of his lands and p. 93; H. W. C.  Davis, England under the Normans and Angevins 
earldom. and sentenced to ~ e r ~ e t u a l  im~risonment. H e  died in (1905)- . . --- 

prison. FITZROY, ROBERT (1805-1 865), English vice-admiral, 
FITZ-OSBERN, WILLIAM, Earl of Hereford (d. I O ~ I ) ,  hydrographer and meteorologist, who commanded the "Beagle" on 



FITZSTEPHEN-FITZWILLIAM 
its famous voyage of circumnavigation, was born at  Ampton Hall, owing to the important part which London played in the agitation 
Suffolk, on July 5, 1805, a grandson on his father's side of the against the misrule of Henry 111. Arnold was by no means blind 
third duke of Grafton and, on his mother's, of the first marquis to the faults of Henry's government, but preferred an autocracy to 
of Londonderry.. He entered the navy in 1819. After service in the mob-rule which Simon de Montfort countenanced in London. 
the Mediterranean and on the South American station he was pro- The Chronica LWaiorurn et Vicecorniturn, with the other contents of 
moted in 1828 to the command of the "Beagle," a brig of 240 tons, Arnold's commonplace book. were edited ior the Camden Society 
\?rhich was employed on the survey of the coasts of Patagonia and by T. Stapleton (18461, under the title Liber de Antiquis Legibus. 

Tierra del Fuego. 
Our kno~vledge of Arnold's life comes irom the Chronica and his 
own biographical notes. Extracts, w'ith valuable notes, are edited 

She returned in 1830, and Fitzroy brought with him four Fue- in G ,  H. Pertz's ,Won. Gerrnaniae izistorica, Scriptores, vol. xxviii. 
gians. Three survived and were taken back the next year, when he See also J .  M .  Lappenberg's Urkundliche Geschichte des Hansisclzen 
was reappointed to the "Beagle" to continue the survey. She StaJzZlzofes zz4 Lond0n 1 ~ 5 ~ ) .  
sailed on Dec. 27, 1831, carrying, as a supernumerary. Charles FITZWALTER, ROBERT (d. 1235), leader of the bard- 
Darwin. On Oct. 2, 1836, she returned, having surveyed the Strait nial opposition against King John of England, served John in 
of Magellan and part of the coast of South America and run a the Norman wars, and was taken prisoner by Philip of France, 
chronometric line around the world. I n  1839 Fitzroy published in and forced to pay a heavy ransom. He  was implicated in the 
two volumes Narra t ive  of t h e  S u r v e y i n g  V o y a g e s  of H.M.S.S.  baronial conspiracy of 1212 .  He  was outlawed, but returned 
A d v e n t u r e  and Beagle . . . , with a third volume by Darwin. under a special amnesty after John's reconciliation with the 

I n  1842 he became a member of parliament for Durham and pope. He continued. however. to take the lead in the baronial 
was appointed conservator of the Mersey. Early in 1843 he was agitation against the king, and upon the outbreak of hostilities 
appointed governor and commander in chief of New Zealand. His was elected "marshal of the army of God and Holy Church" 
policy favoured the Maoris, and the settlers secured his recall in (1215). He secured the support of the city of London. The 
Nov. 1845. After serving as superintendent of the Wooiwich dock- famous clause of hfagna Carta ( 3  39) prohibiting sentences of 
yard and as commander of the "Arrogant," an experimental screw exile, except as the result of a la1Vful trial, refers more particu- 
frigate fitted out under his supervision, he retired in 18 50. In 18 54 larly to his case. He  was one of the 25 appointed to enforce the 
he was appointed chief of the newly formed meteorological depart- promises of Carts; and his aggressive attitude was one 
ment of the board of  trade, and henceforward his career %-as de- of the causes which contributed to the recrudescence of civil 
voted to practical meteorology. war (121 5) .  He  was one of the envoys who invited Louis to 

In 1863 he published his W e a t h e r  B o o k ;  the views in it were England. and was the first of the barons to  do homage when 

far  in advance of his time. His last years \yere devoted to the t h q r i n c e  entered London. Though slighted by the ~ r e n c h  as a 

~ i f ~ b ~ ~ t  association, H~ committed suicide on ,April 30, 1865. traitor to his natural lord, he served Louis with fidelity until he 
Fitzroy's other publications included Remarks  olz N e w  Zealand Was captured at  the battle of Lincoln (May 1 2 1 ~ ) .   ele eased on 

(1846); Sailzng Divect ions for S o u t h  A m e r i c a  (1848) and occa. the conclusion of peace he joined the Damietta crusade of 1219, 
sional papers in the Jourlzal o f  t/ze R o y a l  Geograp/zical s o -  but returned at  an early date to make his peace with the regency. 
ciety. BIBLIOGR.~PHY.-The Histoire des ducs de Normandie et des rois 

d'dngleterre (ed. F .  hlichel, 1840) gives the fullest account of his 
See S ~ m o n s ' s  Met .  Mag., no. 33, PP. 161-164 (18981, and Mar. Obs., quarrel with the king. See also Miss K. Norgate's J o h n  Lackland 

vol. i, pp. 50-52 (1924). (G .  MY.) ( 1 9 0 2 ) ,  W.  McKechnie's Magna Carta ( ~ g o s ) ,  and Stubbs's Constitu- 
FITZSTEPHEN, WILLIAM (d. c. I  go), biographer of tional History, vol. i. ch. xii. (1897). 

Thomas Becket and justice itinerant, was born in London. He FITZWILLIAM, a family with English and Irish branches: 
entered Becket's service between 1154 and 1162. The chancellor important in English history. The alleged descent of the Fitz- 
employed him in legal work, made him sub-deacon of his chapel from an illegitimate son of ivilliam the Conqueror is al- 
and treated him as a confidant. Fitzstephen appeared with most certainly fictitious. The fortunes of the English branch of 
Becket at the council of Northampton (1164) when the disgrace the family really began with Sir William Fi tz~~i l l i am (1460-1534), 
of the archbishop was published to the world; but he did not sheriff of London, who acquired the future family seat at Milton, 
follow Becket into exile. He joined Becket's household again in Northamptonshire, in 1506. His grandson, also Sir William Fitz- 
1170, and was a spectator of the tragedy in Canterbury cathedral. william ( q . v . ) ,  was thrice deputy of Ireland. The latter Fitzviil- 
His life of Becket is the most valuable we have. Though he liam's grandson took the Irish title of Baron Fitzwilliam of Lifford 
writes as a partisan he gives a precise account of the differences in 1620. In later generations the Irish titles of Viscount Milton 
between Becket and the king. I t  also contains a description of and Earl Fitzwilliam (1716) and the English titles of Baron 
London which is our chief authority for  the social life of the Milton (1742) and Viscount &.lilton and Earl Fitz\villiarn (1746) 
city in the 12th century. Despite his connection with Becket, were added. 
William was sheriff of Gloucestershire from I I;I to 1190, and a William Went~vorth F i tz~~i l l i am (1748-1833), 2nd earl (English 
royal justice in the years 11 76-80 and 1189-90. peerage), was an active Whig and inherited the large Wentworth 

See his "Vita S. Thomae" in J:,,C. Robertson's &faterials for the estates in Yorkshire on the death in 1782 of his uncle the marquess 
History of Thomas  Becket, vol. 111. (Rolls series, 1877). Sir T. D. of ~ ~ ~ k i ~ ~ h ~ ~ ,  thus becoming one of the richest members of the Hardy. in his Catalogue o f  Matrrials, ii. 330 (Rolls series, 1865), dis- 
cusses the manuscripts of this biography and its value, R, H, ~ ~ t t ~ ~ ,  nobility. He was lord lieutenant of Ireland (1794-95) and, in op- 
S t .  Thomas  o f  Canterbzlry, pp. 272-274 (r8a9), gives an account of position to Pitt, strongly supported Grattan's Catholic emancipa- 
the author. tion campaign. He  was president of the council in 1806 and there- 

FITZ THEDMAR, ARNOLD (1201-1zj4), London chron- after mainly in opposition. He  died at Milton in 1833. 
icler and merchant, was born in London: Aug. 9: 1201 ,  of parents Fitzwilliam's son. Charles (1786-1857), 3rd earl: officially 
whose families had come to London from Germany. H e  became, adopted the surname Wentworth-Fitzwilliam. William Thomas 
as he tells us, alderman of a London ward and an active partisan George IVentworth-Fitzwilliam (1904- ), 8th earl, succeeded 
~ I I  municipal politics. I n  the Barons' War he took the royal side to the title in 1952. 
against the populace and the mayor, Thomas Fitz Thomas. The An Irish branch of the family, the Fitzwilliams of Meryon, were 
popular party planned, in 1265, to try him for his life before the descended from a 12th-century member of the family who went to 
folk-moot. but he was saved by the news of the battle of Evesham Ireland under Prince John. The titles of Baron and Viscount Fitz- 
which arrived on the very day appointed for the trial. In 1270 william died out with the 8th viscount in 1833. The most cele- 
he was one of the four citizens to whom the muniments of the brated member of this branch was Richard (1745-1816), 7th 
city were entrusted. T o  this we probably owe the compilation of viscount, who left his library to Cambridge university and also a 
his chronicle. Chronica J la iorz~?n  e t  V i c e c o m i t z ~ m ,  which begins at fund for creating the Fitzwilliam museum at  Cambridge. 
the year 1188 and is continued to 1274. From 1239 O I I T V ~ ~ ~ S  this FITZWILLIAM, SIR WILLIAM ( I  jz6-I j99), lord 
work is a mine of curious information. Though municipal in its deputy of Ireland, was the eldest son of Sir William Fitzwilliam 
outlook. it is valuable for the general history of the kingdom, (d. 1576) of Milton, Northamptonshire. where he was born. In 



I j j 9  he became vice-treasurer of Ireland and a member. of the 
Irish House of Commons: and between this date and I ; ; I  he was 
(during the absences of Thomas Radclyffe! earl of Sussex. and of 
his successor, Sir Henry Sidney) five times lord justice of Ireland. 
I n  I j 71 Fitzwilliam himself was appointed lord deputy. but like 
Elizabeth's other servants he received little or no money, and his 
period of government was marked by continuous penury and its 
attendant evils, inefficiency, mutiny and general lawlessness. 
?*loreover, the deputy quarrelled with the lord president of Con- 
naught, Sir Edward Fitton ( 1 5 2 7 - - 1 j j 9 ) ,  but he compelled the 
earl of Desmond to submit in I j j 4 .  Returning to England in 
I j 7 j  he was governor of Fotheringhay Castle at the time of Mary 
Stuart's execution. I n  I jS8 Fitzwilliam was again in Ireland as 
lord deputy, and although old and ill he displayed great activity in 
leading expeditions. and found time to quarrel with Sir Richard 
Ringham ( I  j28--1599), the new president of Connaught. In  1594 
he finally left Ireland. and five years later he died at hlilton. 
From Fitzwilliam. whose wife n7as Anne. daughter of Sir William 
Sidney. were descended the barons and earls Fitzwilliam. 

See R. Bagwell. Ireland zazder the Tudors, vol. ii. (1885). 

FIUME: see RIJEKA. 
FIVE NATIONS : see IROQV~IS. 
FIVES. A ball game played by two or four players in a court 

enclosed on three or four sides, the ball being struck with the 
hand protected by a glove. Certain forms of the game in the 
United States and in Ireland are known as handball (9 .n . ) .  The 
etymology of "fives" is uncertain. Kevertheless. since "fives" has 
been used to describe handball play and boxing it is reasonable 
to conclude that the word is associated with the five fingers of the 
hand acting in unison. Long before the present games of fives 
were known Dr. Samuel Johnson defined the word as "a kind of 
play rvith a bowl" and! later, a "bunch of fives" was a familiar 
expression for the closed fist. Games using hand. ball and wall 
were various and ~ i t h o u t  set rules or carefully defined areas until 
late in the 19th century. They were played in the tennis courts 
from mediaeval times to at least the end of the 18th century. in 
the Fleet prison and against any straight wall or angle of walls 
which presented itself to child or man. ?*lost of these games could 
also be played IT-ith the racket. As Nicholas says in the Familiarz~m 
Colloqz4iorum Opus ( I  j 2 6 j  of Erasmus: "\Ve shall sweat less if 
we play with a racket." And Jerome replies: "Let us leave nets 
to fishermen; the game is prettier if played u-ith the hands." 

The three versions of the modern game are named after well- 
known English schools. (J .  XE.1 

E t o n  Fives.-The peculiar features of the Eton fives court 
arose from the game's being first played at Eton college against 
the chapel wall with buttresses forming the side walls and rvith 
the balustrade of the chapel steps projecting into the left-hand 
side of the court. which was divided latitudinally by a step. 

The modern standard court has retained all these characteristics, 
being enclosed on three sides and open at the back, xvith a shallow 
"step" dividing the upper or top portion from the lower or bottom 
portion. The buttress which projects from the left-hand wall is 
now called the "pepperbox" which, with the "step," encloses a 
small square section of the floor called "Dead Man's Hole." The 
"line" of the court is the lower angle of a sloping ledge running 
across the front wall at the height of 4 ft. 6 in. Items of equip- 
ment required are padded gloves and special balls about 13 in. in 
diameter and I #  oz. weight: covered in white kid. 

The game is played by four persons, two against txvoj the server 
standing in the upper court; the taker of service stands in the 
lower court ready to return the service. The partners of both 
server and taker of service also stand in the l o ~ e r  court, the 
server's partner having choice of position. To start the game, 
the server must throx the ball above the line on to the front wall 
so that it then hits the right-hand wall before dropping into the 
lower court to suit the taker of service. who is said to be "cut- 
ting." The rally is not started until the "cutter" has received 
a service to his liking and returned it above the line; thereafter 
the ball is returned alternately by either side, the rally ending 
when the ball is hit either .below the line or out of court. Only 
the side serving may score, game being I 2 points. The Eton Fives 

association, to which schools and clubs are affiliated, regulates the 
game and is responsible for the organization of the amateur cham- 
pionship for the Kinnaird trophy presented by Lord Kinnaird in 
1926 and the Public Schools competition for the challenge cup 
presented by the association in 1949.  (P.  C. C.) 
Rugby Fives is played in a four -~~a l led  court without any form 

of hazard. The dimensions of the standard court are length 28 ft., 
width 18 i t . ,  height of front wall I j it . ,  height of back wall 6 ft. 
The front wall is distinguished by a wooden board running hori- 
zontally across it at an even height of 2 ft .  6 in. from the floor. 
A few courts have no back wall and others have a lower one. The 
ball is hard and solid, approximately 2 in. in diameter and weighing 
about I $  oz. Specially padded gloves are worn. The game may 
be played by two or four players and is won by the first side to 
win I j points or the first player to score 2 points after each has 14. 
Only the receiver can score points and when he wins a rally he 
scores one point. but should his opponent (the server) win it ,  he 
becomes receiver. The server starts a rally by throwing the ball 
up so that it first hits the front !Tall and then the nearest side wall; 
he must strike it after the first bounce and before the second so 
that it hits first the side vial1 and then the front mall. The op- 
ponent must return the service. before the second bounce, on to 
the front wall above the board, either directly or after it has hit 
any of the other walls. The players then hit the ball alternately. 

The game is regulated by the Rugby Fives association. Open 
singles and doubles championships, schools' singles and doubles 
competitions and Scottish and north of England championships 
are held. Most courts are owned by schools and universities. 

Winches te r  Fives  is similar to Rugby Fives except that the 
court has a "buttress" on the left-hand side mil about 10 f t ,  from 
the front wall, which means that the rest of the court is that much 
narrower. There are fewer courts of this type. (R.  A. C.) 

BIBLIOGR.~PHY.--LO~~ Aberdare (ed.), Lonsdale Library, vol. xvi, 
Rackets, Squash Rackets, Tennis, Fives and Badnzinton (London, 
Philadelphia, 1934) ; David Egerton and John Armitage, Eton and 
Rugby Fives (London, 1936). 

FIX, THEODORE (1800-1846).  French journalist and econ- 
omist: was born at Soleure. Switz. He  contributed most of the 
geographical articles to the Bzllletin I ~ ? Z I : ' F I . S C I I  des sciences. I n  
1840 his essay on L'Association des dozranes alle?nandes \Ton him a 
prize from the Xcademie des Sciences ?.lorales et Politiques. In  
his Observations slrr les classes ozc.i'ri&res, published in 1846.  he 
argued against all attempts to regulate artificially the rate of 
wages. He died at Paris on July 31,  1846.  

FIZEAU, ARMAND HIPPOLYTE LOUIS ( 1 8  19- 
1 8 9 6 ) )  French physicist best known for his experiments in light, 
particularly the speed of light, was born at  Paris. Sept. 23,  1 8 1 9 .  
As he was wealthy, he was able to follow his inclinations and 
devote himself to experimental work in physics. Between 1 8 4 j  
and 1849 he x~orked in conjunction with Foucault ( 9 . n . ) .  They 
investigated the infrared portion of the solar spectrum and made 
other observations in heat and light. I n  1849 Fizeau published 
the results of his experiments on the velocity of light; he also 
gave the first reliable value of this velocity by a terrestrial method, 
as well as the correct explanation of the Doppler principle (see 
LIGHT: Wanes  and Irtterjerencej as applied to the light coming 
from a star ( q . ~ . ) ,  and showed how it could be used to measure 
the relative velocities of stars in the line of sight. 

In  18 j~ he carried out a series of experiments on the velocity 
of light in a moving medium, and measured the shift of inter- 
ference fringes resulting from light passing through a colun~n of 
moving water. These experiments Tvere designed to see if any 
relative motion of ether and matter could be detected (see 
ETHER).  Later experiments describe the use of a condenser for 
increasing the efficiency of an induction coil and the application 
of interference methods for measuring the expansion of crystals. 
He became a member of the French Academy in 1860 and of the 
Bureau cles Longitudes in 1 8 7 8 ;  in 1863 he was appointed inspec- 
teur de pligsigzce at the ~ c o l e  Pblytechnique Paris. 

Fizeau died at I'enteuil. Sept. 18.  1896.  
FLACH, JACQUES GEOFFROI ( 1 8 4 6 - 1 9 1 9 ) ;  French 

jurist, was the author of several ~vorks on the history of medieval 



FLACILTS-FLAG 
France. Born a t  Strasbourg on Feb. 16, 1846, he settled in Paris 
after the war of 1870. From 1884 he was professor of compara- 
tive legislation a t  the Collkge de France, and he also held posts 
a t  the &ole des Sciences Politiques and a t  the &ole d'Architec- 
ture in Paris, H e  died in Paris on Dec. 5 ,  1919. 

Flach's great work, Les Origines de l'ancienne France, was pro- 
duced in four volumes-Le Re'gime seigneurial (1886); Les 
Origines conzmunales, la Jtodalite' et la chevalerie (1893); Le 
Renaissance de l'e'tat. La  Royaute' et le principat (1904); and 
Les Nationalite's re'gionales. Leurs Rapports avec la couronne de 
France (1917)-which, although not always consistent, were char- 
acterized by originality and vigour and were based on a wide use 
of manuscript sources. 

Flach also wrote Etudes critiques sur l'histoire du  droit romain 
au ntoyen cige (1890) and L'Origine historique de l'habitation et 
des lieux habite's en  France (1899). 

FLACIUS, MATTHIAS i I j 20-1 j ; j )  , surnamed ILLYR- 
ICUS. Lutheran reformer, xvas born a t  Xlbona, in Illyria, on 
March 3, I 520. He  studied under Baptista Egnatius in L'enice, 
and from I j39 onward at Basel. Tiibingen and U'ittenberg. There 
he \\-as welcomed ( I  j 4 I )  by Melanchthon and there he came under 
the decisive influence of Luther. In  I j44 he was appointed pro- 
fessor of Hebrew at  IVittenherg. He took his master's degree on 
Feb. 24. I 546. ranking first among the graduates. He  opposed 
strenuously the Xugsburg Interim and the compromise of Rle- 
lanchthon known as the Leipzig Interim (see ADIAPHORISTS). 
Melanchthon wrote of him with venom as a renegade (nlzrwznzts 
i n  sinu serpentent) ,  and Wittenberg became too hot for him. 
H e  removed to Magdeburg (Nov. 9. I j j ~ ) ,  where his feud 
with RSelanchthon was patched up. On May I;, I jj;. he was 
appointed professor of Sexv Testament theology a t  Jena: but he 
was soon involved in controversy with Strigel, his colleague, on the 
synergistic question (relating to the function of the will in con- 
version). I n  Oct. I j66 he became pastor of the Lutheran com- 
munity a t  Antwerp. In  I 567-73 he sought asylum both in Frank- 
furt  and Strasbourg. but in both cases was compelled to leave. 
Then the prioress Catharina von Meerfeld of the convent of 
White Ladies a t  Frankfurt harboured him and his family in 
despite of the authorities. He died on March 11, I j j j .  His son 
Matthias was professor of philosophy and medicine a t  Rostock. 
In  spite of his harried life, Flacius was a pioneer of the scientific 
study of church history and-if we except. a great exception, the 
work of Laurentius Valla-of hermeneutics also. There is per- 
manent and continuous value in the principles embodied in Flacius' 
Catalogus t e s t i u~n  veritatis ( I  j j6 ;  rev. ed. by J.  C. Dietericus, 
1672) and his Clavis scripturae sacrue ( I  j 6 j ) ,  followed by his 
Glossa co~npendiaria i n  L\', Testamenturn ( I  j jo) . 

BIBLIOGRAPHY.-J. B. Ritter, Flacius's Leben  u n d  T o d  (172:); M .  
Tu~esten, &I, Flacizls Illyriczls (1844) ; W. Preger, F .  Flaciz~s Ill:!ric:~s 
u n d  seine Ze i t  (18jg-1861) ; G .  Kawerau, in Herzog-Hauck's Real-  
enzyk lopad i e  (1899). 

FLAG, a word of Teutonic (Germanic) origin used from the 
15th-16th centuries in various northern European languages (flag 
in English, fEagg in Swedish, vlag in Dutch and Flagge in German), 
to signify a piece of cloth, bunting or similar material displaying 
the insignia of a community, an armed force, an office or an indi- 
vidual. A flag is usually (not always) oblong and attached by one 
edge to a staff or halyard. I t  can be viewed from either side. The 
part  nearest the staff is called the hoist, the outer half is called the 
fly. The width usually exceeds the depth. Flags of various forms 
and purpose are known as standards, banners, ensigns, pendants 
(or pennants), pennons. guidons and burgees. Originally used 
mainly in warfare, flags were (and to some extent remain) insignia 
of leadership, serving for identification of friend and of foe. and 
useful as rallying points. They are now also extensively used for 
signalling, for decoration and for display. As the usefulness of a 
flag for purposes of identification must depend on its blowing out 
freely in the wind, the material preferred is, ~v i th  a few exceptions, 
light. I t  is thus obviously advantageous to choose a device or pat- 
tern which will be the same on both sides of the flag, which would 
otherwise have to be made of a heavy, opaque cloth, probably 
doubled. This consideration tends to exclude any wording, and 

further considerations of visibility tend to favour the simpler pat- 
terns. Any colours or devices may be used. but European usage 
normally follo~vs the practice of heraldry and of common sense in 
discouraging the juxtaposition of "metal" and "metal" ( i .e . ,  of 
yellow and ~vhite) or  colour and colour without "metal" interposed. 
The flag of the Vatican City is an exception to  this rule. 

HISTORY 

Historically, the use of terms such as "banner" and "standard" 
has varied considerably. but modern usage would restrict the term 
"banner" to a piece of cloth attached by its upper edge to a pole 
or cord. A banner in this sense differs from a flag in having. fre- 
quently, a reverse side on which the device is either different from 
the front or unrecognizable; as, for example. with lettering re- 
versed. I t  may likewise be questioned whether the pennon at- 
tached to a lance-that is, to a weapon and not merely to a staff- 
is a flag in the modern use of the word. 

E a r l y  History.-The earliest insignia, used in battle, were not 
flags at all. These are usually described as standards and are not 
to be confused with the later flags (serving the same purpose) to 
which that term is now applied. These standards consisted of 
some solid object fixed on a bracket a t  the top of a pole, some- 
times with streamers attached. The object displayed was a sacred 
symbol; of the four standards carried before the kings of ancient 
Egypt, for example, one is claimed to have represented the king's 
placenta. Predynastic monuments dating from the reign of 
Rameses I 1  show these sacred standards "as the actual agents of 
the enemies' discomforture." A similar standard is shown on an 
early tomb at  Ur of the Chaldees, and there can be little doubt 
that these standards were kno~j-n to and venerated by peoples of 
the earliest civilizations. Evidence is abundant, for example. of 
such standards being borne in Assyria from the 9th century B.C. 
They are shown as associated with such kings as Xssur-nasir-pal 
(in 88 j  B.c.), Sargon and Sennacherib, and they were evidently 
used not only in battle but in hunting. The standards are shown 
mounted on chariots, with streamers or tassels (usually two) at- 
tached; and they were evidently guarded with some care. 

While these especially sacred emblems were carried before kings, 
other similar insignia were borne by military units and ships. An 
Assyrian statue of 671 B.C. s h o ~ s  a soldier with the standard of 
his unit, and Egyptian vessels are shown on pottery as bearing 
signs of the harpoon or fish, probably associated with their ports 
of origin. I n  some instances the streamers may have become more 
prominent than the sign itself, and a lance with a pennon is shown 
in Assyrian sculpture of 885-860 B.c.; but the standard in its 
solid form remained normal and was evidently transmitted via 
Crete to the Aegean. An occasional variant may have been the 
display (as in China) of the head of some previously discomfited 
enemy. This might be the origin of the Greek custom of bearing 
a helmet or other piece of armour on a spear point. The  various 
Greek cities, however, had more distinctive signs, such as a sphinx 
or Pegasus, and the Romans follolved suit, using the effigies of 
gods. of generals or of animals (wolves, horses and bears). Ac- 
cording to Pliny, it was G. Marius who, in his second consulship, 
ordered that the Roman legions should have only the eagle as 
standard. This eagle effigy was later revived by Kapoleon as a 
deliberate archaism and, more recently, in fascist Italy. It has 
otherwise fallen into disuse. 

The vexillum, or Roman cavalry flag, v\las nearer to  being a flag 
in the accepted sense and is still used in ecclesiastical ceremony. 
I t  is described by Livy as a square piece of cloth fastened to a 
bar fixed cross~vise on a spearhead. This description is confirmed 
by reference to Roman coins: medals and sculpture. The labarum, 
the imperial standard of the later Roman emperors, was of similar 
pattern but on a larger scale, of purple silk and embroidered in 
gold. The vexillum may have had special appeal to Christians 
because it was cruciform. I t  gained in importance from the time 
of Constantine's conversion and bore thereafter the monogram of 
Christ or some other religious emblem. Used in Byzantine re- 
ligious processions, the ecclesiastical banner has thus an unbroken 
continuity with ancient Rome. I ts  attachment to a horizontal bar 
makes i t  suitable for the display of elaborate scenes and figures, 
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visible only from the one direction, and the foot of the banner 
often ends with a gold fringe coming to two or more points. This 
form of banner was also used in the middle ages on warlike expedi- 
tions, more particularly perhaps on those which had some religious 
significance. The banner bearing the device of St. Martin's hood, 
originally kept by the monks of the abbey of Marmoutier and used 
in battle by the counts of Anjou, was presumably of this pattern. 
I t  was said to have been taken into battle by Clovis in 507, and 
Charlemagne fought under it a t  the battle of Narbonne. I t  mas 
used by the kings of France but was replaced by the oriflamme of 
St. Denis, first taken into battle by Louis VI in I I 24 and last seen 
on the battlefield at Agincourt in 141 j. By one account the ori- 
flamme would seem to have been a plain red square, but it is also 
said to have had three points with tassels of green silk. Similar 
in form may have been the banner entrusted to William the Con- 
queror by Pope Alexander 11, and similar again the English stand- 
ard which gave its name to the battle of the Standard in 1138 The 
latter, however, was a ship's mast on wheels and carried, as well as 
a silver pyx, three sacred banners dedicated respectively to St. 
Peter. St. John of Beverley and St. Wilfrid of Ripon. A banner 
of this ecclesiastical pattern was known in the middle ages as a 
gonfalon or gonfanon and was borne by the chief magistrates of 
certain Italian cities, and also used at  sea. Banners of this type 
are still sometimes hoisted on the masts which front the cathedral 
church of St. Mark's a t  Venice, It .  

O r i e n t a l  Flags.-The examples so far given illustrate the use 
formerly made in ancient and mediaeval times of insignia which, 
serving the same purpose as flags, were essentially different in 
form. Flags recognizable as such were :he invention. almost cer- 
tainly, of the Indians or Chinese. I t  is said that the founder 
of the Chou dynasty in China (1122 B.c.) had a white flag carried 
before him; and it is known that in A.D.  660 one of the minor 
princes was punished for failing to lower his standard before his 
superior. Chinese flags had devices such as a red bird. a white 
tiger or a blue dragon. They were carried on chariots and planted 
upon the \i,alls of captured cities. The royal flag had, however, all 
the attributes of kingship, being identified with the ruler himself 
and treated with a similar respect. I t  was thus a crime even to 
touch the flag-bearer. The fall of the flag meant defeat. and the 
king mould rarely expose his flag and his person together, the flag 
being normally entrusted to a rather reluctant general. 

Flags had equal importance in ancient India, being carried by 
chariots and on elephants. The flag was the first object of at- 
tack, and its fall would mean confusion if not defeat. Indian 
flags were evidently of modern pattern but often triangular in 
shape, scarlet or green in colour, having a figure embroidered in 
gold and a gold fringe. If these and the Chinese flags had a com- 
mon origin in the standards of ancient Egypt and Assyria, they 
might have developed from the streamers attached to the pole. 
This possibility gains some likelihood from the fact that some 
Indian flagstaffs were surmounted by a figure similar to that dis- 
played on the flag itself. Mogul royal insignia included, however, 
other things besides the flag, and more especially yaks' tails and 
the state umbrella. Indian flags seem also to have been used, as 
in China, for signalling, and there is an instance of a white flag 
being used as a signal for a truce as early as A.D.  I 542. Indian and 
Chinese usage spread to Burma, Siam and southeastern Asia gen- 
erally, and the Kidung Sunda (A.D. 13 57) contams many references 
to the flags used by Majapahit and other heroes, and also to the 
pennons on their lances. Flags with a background of white, yellow 
or black silk are mentioned, with devices (of an elephant or bull 
or water hen, for example) embroidered on them in gold. A 
Siamese treatise on war gives the impression that the flags were 
unfurled as the march began. 

The use of flags was probably transmitted to Europe by the 
Saracens. But Islam influenced this usage in that the use of any 
identifiable image is forbidden by the Koran as idolatrous. Flags 
are often mentioned in the early history of Islam and may have 
been copied from India. But these are greatly simplified and ap- 
pear to have been plain black or white or red. Black was supposed 
to have been the colour of Mohammed's banner: the colour of 
vengeance. We learn of a black flag being used by the Abbasids 

in A.D. 746 (A.H. 129), the Omayyads and 'Alids choosing white 
by contrast and the Khawarij (Kharijites), red. A plain red flag 
is thus retained by the state of Oman. Green was the colour of 
the Fatimite dynasty and eventually became the colour of Islam. 
In adopting the crescent sign, however. c .  I 2 jo. the Osmanli Turks 
were reverting to  a sacred symbol used by King Assur of Assyria 
in the 9th century B.C. and probably of greater antiquity than that. 
The crescent moon, with or without an additional star or stars, 
has since become the accepted symbol of Islam. I t  appears, 
usually white, in the flags of Egypt. Turkey, Tunis, Libya, Mada- 
gascar, Pakistan and some of the Malay states. with backgrounds 
of green. red or black. The Egyptian flag has three stars repre- 
senting Egypt, Nubia and the Sudan, but this is of fairly recent 
date. 

T h e  Use of t h e  Cross.-The use of the flag and the pennon was 
probably copied by the Europeans from their Saracen opponents 
during the third crusade ( I  I 89-9 I ) .  or perhaps slightly earlier. 
I t  was the assembly, in one army, of knights from almost every 
nation in Christendom that necessitated their differentiation from 
the enemy and from each other. Heraldry first appeared in Eng- 
land in I I 2 j but was undoubtedly established during the decade 
1190-1200, hastened both by the crusade and by the adoption of 
closed helmets in which the wearer was unrecognizable. Closely 
connected with heraldry was the adoption of the flag. Thus, the 
Knights of St. John adopted as their standard a white cross on a 
red field: this xvas confirmed to them by a papal bull of I 259 which 
enjoined them to wear surcoats of the same pattern. This wearing 
of a cross in some form had considerable significance. In  assuming 
it, the crusader at  once proclaimed his vow and demanded the aid 
of all Christians toward its fulfilment. I t  partly superseded his 
own personal device-associated as that may have been with local 
quarrels and feuds-and marked him out as a man with a mission 
approved by the church. Once in the Holy Land, it showed on 
which side he was fighting and tended to show further, by the varia- 
tion in its form, from what part of Christendom he came. Knights 
of the religious orders displayed no such local affinities. but the 
ordinary knights discovered the germs of nationality in realizing 
that men whose religion might be the same spoke languages which 
were different. The knights who followed the emperor Frederick I 
Barbarossa, Philip I1 Augustus of France and Richard I of England 
copied the flag and the pennon from their opponents and the cross 
from each other, but they saw to it: in some instances, that their 
crosses should differ in shape and colour. Thus, the French 
adopted a scarlet flag with a white cross, the English and Germans 
a white flag with a scarlet cross. I t  is not clear to what extent 
other variants were adopted by other national groups; but it is 
known that the returning crusaders retained their uniform after 
their return to Europe and with it their "national" flag, associated 
with their respective patron saints. This was certainly the case 
in England, where the cross of St. George was firmly established 
in the 13th century. I t  contrasted with the flags used by the king 
and the nobility to symbolize more personal and local loyalties. 
I t  was not entirely peculiar to England and was known as the tross 
of St. George in 13th-century Germany. The French cross in white 
on scarlet also remained in use and was revived on a national basis 
by Louis X I  in 1479: In general, these flags rose or fell in esteem 
with the idea of nationalism which they symbolized. They were 
not so much in evidence in periods when the conflict was less be- 
tween France and England than between Burgundy and Valois or 
between Lancaster and York. 

Other national fiags with the cross device either developed dur- 
ing the third and later crusades or were imitated by nations which 
had not been strongly represented in the Holy Land. Thus, the 
flag of Denmark (a  white cross on a red field, called the Danebrog) 
was certainly used from 1308 and may well date from 1219, the 
year indicated by tradition and well supported by probability. The 
Norwegian flag was similar, but the Swedish flag developed as a 
yellow cross on a blue field. The Swiss flag, a white cross on red, 
first appears in 1339 and in a context that shows a significant 
identification of a national with a holy cause. The Scottish flag 
of St. Andrew, a diagonal white cross on a blue ground, is of un- 
certain but clearly mediaeval origin, and the same is true of the 
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Irish flag of St. Patrick with the cross borne diagonally red on 
u-hite and perhaps as old as the 12th century. The European na- 
tions which thus adopted and still use the cross in some iorm 
include Great Britain, Denmark, Finland, Greece, Iceland. Kor\vay. 
Portugal. Sweden and S~~~itzer land.  I t  was formerly used by 
Latvia. Outside Europe the cross is used by the British do- 
minions. the Dominican Republic and Samoa. At an international 
conference held at  Geneva in 1863 it was further agreed that the 
hospitals. ambulances and medical personnel of all armed forces 
should bear a red cross on white: the Swiss flag mith reversed col- 
ours. This has since remained the symbol of the International Red 
Cross organization. 

Tr ico lour  Flags.-The French Revolution began a new phase 
in flag design. The revolutionary tricolour \vas to invade the rest 
of Europe and to spread by example to other parts of the world. 
But if the tricolour was revolutionary in intent, it was not wholly 
novel in design. Austria had a flag with horizontal stripes of red, 
white and red in 1.00 or earlier. and a previous revolution, that 
of the Dutch against Spain. had left the Netherlands with a flag 
(from 1574) of orange. white and blue in horizontal strips of 
equal lvidth. Orange was probably found to be an unstable colour, 
and it xvas gradually replaced by red in the 17th century, leaving 
the Dutch flag exactly as it is now, although the use of the orange 
colour was not actually prohibited until 1795. The tricolour thus 
stood for revolution, and it is important to remember, in this con- 
nection, that the revolutionary mo.irement which transiormed 
France did not  holly originate there but derived something from 
the revolt of the i\ustrian ;"\'etherlands in 1787-89. This revolt 
centred at first in Brabant, where a tricolour in black. yellow and 
red vertical stripes. these being the Belgian colours, appeared as 
early as I j9o.  This gave the French revolutionaries a good prece- 
dent for hoisting their vertical tricolour. ~l-hich also first appeared 
officially in 1790. with the red stripe in the hoist and the blue in 
the fly. In  1794 this order xvas reversed so as to have the blue in 
the hoist with the white (as before) in the middle. I t  \\-as even- 
tually found more pleasing to the eye to vary the width of the 
stripes in the percentage of blue 30; white 33 and red 37. This 
French tricolour replaced the Bourbon device of the fleur-de-lis 
(used since I 589) and, ~vi th  one short interruption in 181 j-30, has 
remained the French flag ever since, being used, unmodified! for al- 
most every purpose. 

During the 19th and 20th centuries, as monarchies were re- 
placed in most countries by republics, a tricolour was usually taken 
as the proper symbol of republicanism and even copied. perhaps 
largely for considerations of legibility and economy of manufac- 
ture. by countries still monarchical. The follo\ving countries now 
use the tricolour in some iorm, occasionally ~vi th  some slight addi- 
tion: Afghanistan. Andorra, Belgium, Bolivia. Bulgaria, Colombia, 

But these flags were subdivided according to shape and purpose 
into standards. banners, guidons. pennons and streamers. There 
were also many flags of a personal. family or local significance 
which were of a different and usually more complex pattern. To 
distinguish first between the main types, it should be said that 
the standard was the largest flag and intended. from its size, to be 
stationary. I t  marked the position of an individual before a battle, 
during a siege, throughout a ceremony or at a tournament. I t s  
use \\-as that of the royal standard which marked the palace, castle, 
saluting base. tent or ship where the sovereign was actually present. 
Standards were also used formerly by the greater nobles and bore 
their own personal insignia. Standards were originally long and 
tapering toward the fly. ending in t~vo  points. Banners were square 
or oblong and were borne in action (as the standard was not) 
before royal and noble xvarriors dobin to the rank of knight ban- 
neret. These again bore the personal or family device. The 
guidon. a word derived from the French guyd-honzme, was similar 
to the standard but rounded in the fly or with two s \va l lo~~  tails, 
both rounded. Guidons were borne by leaders in battle who were 
of merely knightly rank and so not entitled to display a banner. 
In the British army they have thus come to be borne by dragoon 
regiments of cavalry, such as the 1st (Royal) dragoons. the 2nd 
(Royal Scots Greys) arid the 6th (Inniskilling) dragoons. The 
household cavalry regiments and Dragoon Guards have standards, 
by contrast. and the hussars and lancers have no flags at all. The 
pennon. a small triangular flag. w s  carried by each knight on his 
lance. One purpose oi  the pennon was to obviate accidents on the 
line of march in much the same way as a red flag is tied to any 
long pole or rod which extends beyond the tailboard of the truck 
which carries it. But the pennon served as well to strike terror 
in the enemy and also to denote rank. To create a knight banneret, 
the king or his representative might tear off the fly of the knight's 
pennon and so turn it into a small banner, which would serve at  
least until a proper banner was made. The streamer (now known 
as a pendant or pennant) was a long. tapering flag from 20 to 60 yd. 
long and about 8 yd. broad at  the hoist and ending in two points. 
From its shape it could hardly be used except at sea. and it was 
there used in the I j th century, flown from a pole rising above the 
fighting top and later from the yardarm or topmast. I t  came 
eventually to distinguish the warship from the merchantman and, 
more specifically, the vcarship in commission from the warship 
laid up in harbour. The pennant is now white in the royal navy, 
with a St. George's cross near the hoist, and denotes a warship in 
commission, being hoisted when the captain assumes his command. 
As the oblong flag or banner might be used in a variety of ways, i t  
came to have different names according to its exact use. In  Great 
Britain these names included ensign (q.v.),  jack (Q.v.)  and colour, 
all of which are still in use. 

Ecuador. Ethiopia. France. Germany. Guatemala, Honduras, Hun- 
gary, India, Iran. Iraq, the Republic of Ireland. Italy, Jordan, 

BRITISH AND COMMONWEALTH FLAGS 

Luuembourg, hladagascar, hlexico, the Setherlands. Paraguay, Bri t ish Flags.-While it would be impossible to trace here the 
Perak, Rumania. the Union of South Africa, Syria. Venezuela and process in all European countries by which the feudal heraldlc 
Yugoslavia (see also belo\%). I t  was also used. durlng their period flags gave way to flags of national significance-a process especially 
of independence, by Estonla, Latvia and Lithuanla. Very similar complex where the amalgamation of territories w7as involved-it 
to the tricolour are the flags ni th  three stripes, horizontal or ver- is at least practicable to indicate in outline how the British flags 
tical, using only two colours, such as are used in Spain, Honduras, 
Nicaragua, El Salvador. Peru and Argentina. 

O t h e r  N a t i o n a l  Flags.-Flags which are based neither on the 
cross, nor the stars and stripes nor the tricolour are either heraldic 
or oriental. The heraldic flags, embodying part or the whole of 
a coat of arms. include the flags of Portugal. the Vatican City, San 
Marino and formerly Albania. Oriental flags include those of 
Israel. \-emen, Saudi Arabia, Kuwait. Ceylon, Thailand (Siain), 
Cambodia, Tibet, Nepal, South Korea. LIongolia and Japan. 
These vary greatly in pattern: some, like that of Saudi Arabia, are 
open to criticism as illegible a t  a distance; others, like that of 
Japan. are simple and effective. 

F o r m s  a n d  Functions.- It has been shown that many of the 
flags of Christendom date from the period of the .third crusade 
or have developed since by imitation. There mere always certain 
exceptions. Spain being one; but the use of flags was widespread, 
and the cross occurred in most flags which could be called national. 

developed. 
First of these is the royal standard, about the exact origin of 

which there is some doubt. The three lions of England would 
seem, however. to date from the period when other flags and 
heraldic devices first appeared; that is: the end of the I ath century. 
Originally described as "leopards," they seem to have been used 
as a personal device by Richard I c. I 195. They appeared on the 
standards of John, H e n q  111. Edward I and Edward I1 and at  
first by Ed~vard 111. But this last king claimed in 1340 to be king 
of France as well as of England, and therefore quartered the 
English lions with the French lilies, giving the lilies the place of 
honour. The French lilies of that period vere  scattered over the 
whole field as if taken from a piece of patterned cloth. with in- 
complete lilies round the edge. The standard of this type xvas used 
with only temporary variation until 140 j. when Henry 11- iollox~ed 
the French example of 136;. and reduced the lilies to three. two 
above and one below. The standard thus revised was used without 
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modification until 1603, when James VI  of Scotland came to the 
English throne. James's standard displayed the quartered arms 
of France and England in the first and fourth quarters, the Scot- 
tish llon (in its border, or tressure) in the second and the Irish harp 
in the third. This standard remained in use until the reign of 
William 111. when the arms of Nassau mere embodied. Fresh 
con~plications were introduced by George I and George 11, n h o  
placed the arms of Hanover in the fourth quarter. After the 
French Revolution, ho~vever, by the treaty of Amiens in 1 8 0 2 ,  

George 111 renounced the title of king of France and removed the 
lilies from his standard. The arms of Hanover, borne in pretense 
ovtr those of England. Scotland and Ireland. were dropped in 1837, 
and the royal standard has ever since appeared in its present form, 
with the lions of England in the first and fourth quarters. the lion 
of Scotland in the second and the harp of Ireland in the third. 
The royal standard in one or another of these forms has been dis- 
played by the kings of England and Great Britain throughout their 
history and, generally speaking. by them alone. To this rule, how- 
ever, there are two exceptions. In the first place, the royal 
standard went out of use during the perlod of the Commonmealth, 
its place being taken by a special flag devised by the protector. 
Oliver Cromwell. for hlmself-the cross of St. George in the first 
and fourth quarters, the cross of St. Andrew in the second and 
the Irish harp in the third. with his omn arms in pretense. In the 
second place. the royal standard used to be displayed by the lord 
high admiral when in command of the fleet and was thus used by 
Lord Howard of Effingham in I 588. by the duke of Buckingham in 
the reign of Charles I and by the duke of York during the Dutch 
Wars. This usage died out nith the office of lord high admiral 
itself, the royal standard now being flown only by the sovereign. 

The union flag of Great Britain first appeared (in its early form) 
at  the accession of James I. I t  displayed the red cross of England 
superimposed on the nhite cross of Scotland, w t h  the blue field of 
the latter. As red on blue is not permissible, the red cross had to 
be bordered with nhite. its own correct field. I t  is clear from 
James 1's proclamation that this flag was primarily intended for 
use at sea. to be hoisted on the maintop. Ships from English ports 
would hoist St. George's cross at the foretop ~vhlle those from 
Scottish ports would holst St. Andrew's flag. Charles I however, 
in 1634 restricted its use at  sea to the royal navy. This usage 
was interrupted during the Common~~eal th per~od and compli- 
cated for a time under Cromu,ell by the addit~on of an Irlsh harp, 
but mas resumed on the restoration of Charles I1 in 1660. So the 
old flag. the Great Union. continued in use until 1801, the date of 
the legislative union with Ireland. The object mas then to incorpo- 
rate the cross of St. Patrick (diagonal, red on white) nith the 
union flag as it  then existed. Thus to combine the three crosses. 
without losing their identity. was no easy task. Each had to be 
d~stlnct and each had to retain ~ t s  fimbriation. or bordering, nhich 
denotes its original ground. In the first union flag, the red cross 
of St. George ui th the white fimbriation that represented the 
original nhite field mas slmply imposed upon the n h ~ t e  saltire of 
St. Andrew with its blue field. To place the red saltlre of St. 
Patrick on the white saltire of St. Andrew ~vould have been to 
obliterate the latter, nor would the red saltire have its proper bor- 
dering denoting its original uhite field; even were the red saltire 
narrowed in width, the portion of the white saltlre that would ap- 
pear would be not the St. Andrew's saltire but only the fimbria- 
tion appertaining to the saltire of St. Patr~ck. The difficulty was 
resolved by making the white broader on one side of the red than 
on the other. In  fact. the continuity of direction of the arms of 
the red St. Patrick's saltire was broken by its portions being re- 
moved from the centre of the oblique points that iorm the St. 
Andrew's saltire. Thus both the Irish and Scottish saltires can 
be distinguished easily from one another, vlhile the red saltire has 
its proper white fimbriation. 

The union flag, both in its old and new forms. has been used and 
is still used, in two nays. I t  can be flown by itself or it can be 
incorporated as part of another flag (an ensign or military colour, 
for example). Flown by itself. the union flag has a shdrply dlf- 
ferentiated use afloat and ashore. At sea and holsted at the main- 
mast of a klng's ship, it is the flag of an admiral of the fleet. At 

sea and hoisted at the jack staff in the bows of a ship, it  indicates 
a man-of-war and is properly called the union jack (a jack being 
any flag flown from that staff). I t  must be used at  sea in no 
other way, and its misuse can involve, for the offender, a heavy 
fine. On shore it is flown over fortresses and military headquarters 
but is also used indiscriminately by all British subjects for  merely 
decorative purposes. I t  has come to be called the union jack, and 
this usage, inaccurate as it may be. ~vould now be difficult to change. 

Ensigns.--Whereas the jack is flown from the jack staff in the 
b o ~ s  of a ship and whereas a special significance attaches to the 
flag hoisted at  the main masthead. the ensign is the flag flown at  
a ship's stern. The word "ensign" means "insignia," and there 
can be no doubt that an ensign was originally the banner of the 
highest-ranking person on board a mediaeval ship when equipped 
for ~var .  I t  is thus strictly comparable with the ensign formerly 
borne by a company of infantry and actually entrusted to a young 
officer, the ensign-bearer or simply ensign. The conversion of 
a sailing ship for warlike purposes involved the construction of 
a wooden castle in ~ O T T S  and stern, and it was the sterncastle which 
housed the steering gear. The senior military officer on board 
needed to be near the helmsman, and his banner would be flown 
near his own station in battle; that is, in the stern. By Tudor 
times the national ensign n7as tending to supersede personal insignia 
as part of a general process ~vllich might he called the nationaliza- 
tion of war: the process by xvhich the hereditary military ranks 
of earl, baron. banneret and knight were replaced by the com- 
missioned ranks of general, captain, lieutenant and ensign. Pic- 
tures of English ships in the reign of Henry YII I  show the St. 
George's cross at all mastheads and also on the ensign poles. After 
1603 the union flag seems to have been as universally used, but 
~v i th  the streamer or pennant of the older St. George's pattern. 
The "Prince Royal" is shown wearing these flags in 1610, with the 
royal standard at the main topgallant masthead to show the king's 
presence on board. 

Even in the Elizabethan period it was the custom to divide a 
fleet (like an army) into three divisions. the centre, the van and 
the rear. These came to be known, respectively, as the red. the 
white and the blue squadrons. They \yere distinguished by ensigns 
of the appropriate colour with the St. George's cross in the upper 
canton. An ensign of this pattern is shown in a picture of the 
"Sovereign of the Seas" in 1637, reminding us that the canton with 
the union flag pattern did not immediately take its place. After 
1660 the royal navy was reorganized during the second and third 
Dutch JVars. The main fleet of about IOO ships. with merchant- 
men now excluded from battle, continued at  this period to fight 
in a strict formation first introduced c. 1652. Each of the three 
main squadrons was commanded by an admiral and subdivided into 
three divisions. Each squadron had a centre division directly 
commanded by the admiral, a van division commanded by a vice- 
admiral and a rear division commanded by a rear admiral. As 
the admiral of the red squadron Kas also in supreme command (and 
might in fact be the lord high admiral in person',; he f l e ~ ~ ~  the union 
flag at the main. There Teas therefore no admiral of the red 
squadron designated as such (until 18o j j ,  the flag officers (or 
flagmen as they were sometimes called) numbering nine in all, 
with the admiral of the fleet as the senior and the rear admiral of 
the blue squadron as the junior of all. ,411 the ships flem their 
appropriate ensign but shifted it on transfer to a different squadron. 
When the legislative union of England and Scotland took place in 
I jo;, the cross of St. George ~vas  replaced in the ensign by the 
union flag pattern. At the same time merchant~nen were instructed 
to fly the red ensign. being later forbidden to use either of the 
other ensigns or the pennant or the jack. In the 18th century 
the concentration of the entire battle fleet under one flag officer 
becanle unusual. Smaller fleets. of 30 ships at most, could be 
comnlanded as a single squadron without rigid subdivision: and it 
became the custom for all ships to fly the ensign of the commander 
in chief. The system of red and white and blue became a mere 
system of seniority among flag officers, ~vhose number now far ex- 
ceeded the original nine. An admiral of the blue squadron flem his 
flag at  the main topgallant mast and all his ships. the flagship in- 
cluded, bore the blue ensign. A vice-admiral of the red flew his 
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flag at the fore topgallant mast, his ships hoisting the red ensign. Commonweal th  D o m i n i o n  Flags.-Various countries of the 
A rear admiral of the white flew his flag at  the mizzen, his ships British Commonwealth have national flags which are based upon 
following suit with white ensigns. The system was defective in the British ensigns or which otherwise incorporate the union flag 
that the ensigns varied in colour without differing much in sig- pattern. Canada flies as its national flag a red ensign mrith the 
nificance. They were altered in 1801. when the present union flag arms of the dominion in the fly, the red ensign being similarly 
took the place of the old, but otherwise remained in simultaneous used as the merchant flag. Australia uses the blue ensign with the 
use until 1864. when the royal navy adopted the white ensign as its addition of six white stars of which five are arranged as in the con- 
own (influenced, perhaps, by the fact that Lord Nelson was vice- stellation called the Southern Cross. New Zealand has the blue 
admiral of the white when he died, with the result that all the ships ensign but with four red stars outlined in white, also suggesting 
at  Trafalgar flew that ensign during the battle). The red ensign the Southern Cross as a symbol of the Antipodes. The Union of 
was now restricted to the mercantile marine, and the blue ensign South Africa has a flag of which the union pattern forms a part. 
was assigned to the royal naval reserve and to ships not of the The colonies in the British Commonu,ealth mostly use the union 
royal navy but nevertheless in the public service. flag with a badge or shield placed in a white disk covering the 

The white ensign is therefore essentially the flag of the royal centre. Their ships mostly use the ordinary red ensign. (For 
navy. I t  should not be flown anywhere or on any occasion except descriptions of the flags of the Asian countries of the Common- 
by a ship (or shore establishment) of the royal navy, with but one wealth of Nations. see Flags o f  Other Countries, below.) 
exception: by a grant of William IV dating from 1829, vessels The  A d m i r a l t y  a n d  T r i n i t y  House.-There are two other 
belonging to the Royal Yacht squadron, the chief of all yacht British sea flags which are worthy of brief notice. These are the 
clubs,. are allowed to fly the white ensign. From 1821 to 1829 admiralty flag and the flag of the master of Trinity House. The 
ships of the squadron flew the red ensign, as that of highest dignity, admiralty flag is a plain red flag with a clear anchor in the centre 
but as it was also used by merchant ships, they obtained the in yellow. In a sense it is a national flag, for the sovereign hoists 
grant of the white ensign as being more distinctive. Some few it when afloat in conjunction with the royal standard and the union 
other yacht clubs flew it until 1842.  hen the privilege was with- jack. I t  would appear to have been first used by James, duke of 
drawn by an admiralty minute. By some oversight the order was York: as lord high admiral, who flew it when the sovereign was 
not conveyed to the Royal Western of Ireland, whose ships flew afloat and had the royal standard flying in another ship. When 
the white ensign until 1857 when the usage was stopped. Since a board of commissioners rvas appointed to execute the office of 
that date the Royal Yacht squadron alone has had the privilege. lord high admiral, this was the flag adopted, and in 1691 the ad- 
Any vessel of any sort flying the white ensign, or pennant, of the miralty ordered the navy board. then a subordinate department, 
navy is committing a grave offense. and the ship can be boarded by "requiring and directing it to cause a fitting red silk flag, with 
any officer of Her Majesty's service, the colours seized, the vessel the anchor and cable therein, to be provided against Tuesday morn- 
reported to the authorities and a penalty inflicted on the owners or ing next, for the barge belonging to this board." In 1725, pre- 
captain or both. The penalty incurred is £500 fine for each offense, sumably as being more artistic: the cable in the device was twisted 
as  laid down in section 73 of the Merchant Shipping act, 1894. round the stock of the anchor. I t  was thus made into a foul 

The blue ensign is exclusively the flag of the public service other anchor, the thing that a sailor most hates, and this despite the 
than the royal navy and is as ~vell the flag of the royal naval re- fact that the first lord at  the time, the earl of Berkeley, was him- 
serve. I t  is flown also by certain authorized vessels of the British self a sailor. The anchor retained its unseamanlike appearance 
mercantile marine, the conditions governing this privilege being and was not cleared till 181 j, and even to this day the buttons of 
that the captain and a certain specified portion of the officers and the naval uniform bear a foul anchor. The anchor flag is solely 
crew shall belong to the ranks of the royal naval reserve. When the emblem of an administrative board; it does not carry the 
flown by ships belonging to British government offices the seal or executive or combatant functions which are vested in the royal 
badge of the office is displayed in the fly: for example, hired trans- standard, the union or an admiral's flag. But on two occasions it  
portsfly it with the yellow anchor in the fly; themarine department has been made use of as an executive flag; in 1719 the earl of 
of the board of trade has in the fly the device of a ship under sail; Berkeley, who at  the time was not only first lord of the admiralty 
the telegraph branch of the post office shows in the fly a device but also vice-admiral of England, obtained the special permission 
representing Father Time with his hourglass shattered by lightning; of George I to hoist it at the main instead of the union flag; and 
the ordnance department displays upon the fly a shield with a in 1869, when H. C. E. Childers, then first lord, accompanied by 
cannon and cannon balls upon it. Certain yacht clubs are also some members of his board, went on board the "Agincourt," he 
authorized by special admiralty warrant to fly the blue ensign. hoisted the admiralty flag and took command of the combined 
Some of these display it plain; others show in the fly the distinctive Mediterranean and channel squadrons, thus superseding the flags 
badge of the club. Consuls general, consuls and consular agents of the two distinguished officers ~vho  at  the time were in command 
also have a right to fly the blue ensign, the distinguishing badge of these squadrons. ( I t  is hardly necessary to add that through- 
in their case being the royal arms. out the navy there was a very distinct feeling of dissatisfaction 

The royal air force uses: as its distinctive flag, an ensign of the at  the innovation.) When the admiralty flag is flown by the 
colour known as R.A.F. blue with the union device in the upper sovereign it is hoisted at  the fore! his own standard being of 
canton and the R.A.F. aircraft distinguishing mark (a target of course at the main and the union at  the mizzen. 
red, white and blue, with red in the centre) in the fly. This ensign The flag of the master of Trinity House is the red cross of St. 
is hoisted at  R.A.F. establishments and is also seen afloat. flown George on its white ground, but with an ancient ship on the waves 
by the launches of the Air-Sea Rescue service. Another ensign in each quarter; in the centre is a shield with a precisely similar 
variant is flown by vessels belonging to the war department and device surmounted by a lion. 
navigated by men of the British army service corps fleet. The sign of a British admiral's command afloat is always the 

Until the later years of the 18th century the ensign was always same. I t  is the St. George cross. Formerly it was borne on the 
flown from a flagpole in the stern of the ship called the ensign main, the fore or the mizzen, according to whether the officer to 
staff. As the old type of lateen mizzen sail came to be replaced, whom it pertained ~vas admiral, vice-admiral or rear admiral; but, 
however, by the new fore-and-aft rigged mizzen, the ensign staff as ironclads superseded wooden ships. and a single pole mast took 
was found to be in the way of the new spanker boom and was there- the place of the old three masts, a different method of indicating 
fore removed. The ensign was henceforward hoisted on a halyard rank was necessitated. Today the flag of an admiral is a square 
which led to the spanker gaff. This arrangement has since been one, the plain St. George cross. When flown by a vice-admiral, 
faithfully observed in shore establishments of the royal navy and it bears a red ball on the white ground in the upper canton next 
also by the royal air force, the flagpole being a miniature version to the staff; if flown by a rear admiral there is a red ball in both 
of a mizzenmast complete with gaff. The hoisting and lowering of the upper and lower cantons. As most modern battleships have 
the ensign is usually made with a ceremony each morning and night, two masts, the admiral's flag is hoisted at the one which has no 
with the appropriate bugle calls and with all present a t  attention. masthead semaphore. The admiral's flag is always a square one, 



but that of a commodore is a broad white pennant with the St. 
George cross. If the commodore is of the first class, the flag is 
plain; if of the second class, the flag has a red ball in the upper 
canton next to the staff. The same system of differentiating rank 
prevails in most navies, though very often a star takes the place 
of the ball. In  some cases the indications of rank are differently 
shown; for instance, in the Japanese navy the distinction is made 
by a line of colour on the upper or lower edges of the flag. 

(C. N. P.) 

FLAGS OF THE UNITED STATES 

The first flag flown in the British colonies in America was a 
square of white bunting or silk adorned with a large red cross of 
St. George. the arms of which extended to its full length and 
breadth. I t  was carried by John Cabot %hen he discovered the 
h'orth American continent in 1497, and the ships that brought the 
colonists to Jamestou~n. Va., in 1607, and to Plymouth, Rlass.. in 
1620, displayed it as a matter of course as it n7as the English flag. 

The Puritans of New England objected to the cross and in 1634 
John Endecott, who was to  become governor of Rlassachusetts ten 
years later, cut part of the cross from the flag at Salem. Formal 
complaint was entered in November of that year that the flag had 
been defaced by Endecott, and it was charged that the mutilation 
might be construed as an act of rebellion against England. When 
the case was tried, it was testified that the mutilation had been 
done not as an act of disloyalty but from the conscientious con- 
viction that. as the cross had been given to England by the pope, 
it was a relic of Antichrist and that to allow it to remain was an 
act of idolatry. Endecott was found guilty of "a great offence" 
for which he was worthy of admonition, and he was debarred from 
holding public office for a year. 

When Sir Edmund Andros was commissioned as governor of 
New England in 1686, he designed a flag showing the cross of St. 
George on a white ground ni th the initials "J R." signifying 
"Jacobus Rex" in the centre of the cross surmounted by a crown. 
A New England flag of c .  I 700 was blue with the cross of St. George 
in the canton and a tree in the upper-left-hand corner. 

At the time the British took over New York city from the Dutch 
in Sept. 1664, the union jack mas d~splayed in place of the Dutch 
flag. Banners of many different designs were used by the different 
colonies. In the early days of the revolutionary struggle each state 
adopted a flag of its own. That of 1VIassachusetts bore a pine tree. 
South Carolina had a flag adorned with a rattlesnake. The rattle- 
snake with 13 rattles was a common decoration, usually accom- 
panied by the inscription. "Don't tread on me." The snake and 
the motto appeared on the banner of John Proctor's battalion raised 
in Slrestmoreland county, Pa.. and Itas carried by t h ~ s  battalion 
in the Revolutionary War. The New York flag was white with a 
black beaver on it, and the Rhode Island flag also was white 
adorned with a blue anchor and m-ith 13 nhlte stars in its blue 
canton. The colours carried by different regiments differed with 
the taste of their commanders. 

The first flag containing the stars of which there is any record 
was hoisted in 1775 on the armed schooner "Lee," captain, John 
Manley, of Massachusetts. The flag 1vas nhite with a blue canton 
containing 13 five-pointed stars. In the centre of the flag was 
a blue anchor at the top of which was a scroll bearing the word 
"Hope." Virtually this was Rhode Island's flag. 

The importance of a flag for the ships ~ h i c h  congress had ordered 
to be outfitted in 1775 was recognized; a letter from Col. Joseph 
Reed Washington's military secretan, dated Oct. 20 ,  1775, rec- 
ommended that a flag be adopted '.by which our vessels may know 
one another" and suggested,the pine tree flag, then in use on other 
ships. Primarily. flags uere designed for naval shlps. Differing 
from various regimental banners carried by individual units, the 
Stars and Stripes ~ i a s  not carried by any U.S. army land forces until 
1834 (by the artillery). The colours mere not carried by the 
infantry until 1841. and the standard mas not carried by the cavalry 
until 1895. In the navy ~t is called the ens~gn. 

On Jan. I .  1776 the day the new continental army "came into 
being." to use JVashington's own mords. a new flag was displayed on 
Prospect hill, in the American lines besieging Boston. I t  had 

13 red and white stripes and the British union jack, with its crosses 
of St. George and St. Andrew, on a canton. This showed loyalty 
to the crown, as the colonists were not then planning independence. 
This flag was merely the British red ensign, modified by placing 
six white stripes on the red field. I t  was known contemporaneously 
as the continental flag or congress colours. in recent years as the 
Grand or Great Union or Cambridge flag. 

This flag was flown from the ships of the new continental navy 
when it sailed from Philadelphia three days later. As that in- 
terval of time u7as too limited for information to have arrived 
from Boston, it  is evident that some prior arrangement had been 
made. That this was the work of a committee of congress which 
conferred with Washington in Oct. 1775 has been suggested, but 
this is unlikely as there is no mention of it  in the report of the 
committee. 

The continental flag continued to be used even after the Declara- 
tion of Independence had made the crosses of England and Scot- 
land inappropriate. Congress even tacitly approved it in the fol- 
lowing September by directing that it be used on privateers. That 
the in~pp;opriateness was reiognized is shown b$ a letter written 
by William Richards, a navy quartermaster, in Oct. 1776, com- 
plaining of the lack of a suitable flag and that one could not be 
obtained until a design was fixed, so the navy continued to use 
the continental flag. 

I t  mas not until June 14, 1777, almost a year after the adoption 
of the Declaration of Independence, that the Continental Congress 
adopted a design for the national flag. I t  resolved that "The flag 
of the Lnited States shall be thirteen stripes, alternate red and 
white, with a union of thirteen stars of white on a blue field, repre- 
senting a new constellation." A comparison of this design with 
that of the continental flag shows that the only change was a union 
of stars to replace the union of the crosses of England and Scot- 
land, using the same blue field. Hence the Stars and Stripes 
evolved in two stages from the British red ensign. 

Although the 13 stars were usually arranged in a circle, no rule 
had been made and there was thus no uniformity. Some flags were 
made with 12 stars in a circle and I in the centre, others with three 
horizontal roas of 4. 5 and 4. In others the stars were arranged 
as if they had been placed on the arms of the combined crosses of 
St. George and St. Andrew. one row horizontal and another per- 
pendicular for the cross of St. George and two diagonal rows 
representing the cross of St. Andrew. 

The first record of the Grand Union flag being hoisted on a naval 
ship is that of 2nd Lieut. John Paul Jones on board the "Alfred," 
at  which time he wrote: "I had the honor to hoist with my own 
hands the flag of Freedom, the first time it was displayed on the 
Delam-are." Although his appointment was dated Dec. 2 2 ,  1775, 
the squadron did not sail until Feb. 17, 1776. That Jones hoisted 
the Stars and Stripes on the "Ranger" July 4. 1777, is in error, 
for he then had not taken command, and there can be found no 
printed official announcement of the new flag (adopted June 14, 
1777) until Sept. 3, 1777. 

The belief that the flag raised at  Ft.  Stanwix (Ft .  Schuyler) near 
what is now Rome. S.Y. ,  mas the first Stars and Stripes in battle 
is incorrect, because that flag had no stars. William Colbreath, 
a soldier at the fort, wrote in his diary (still extant) : "Aug. gd. 
Early this Morning a Continental Flagg made by the Officers of 
Col. Gansevoorts Regiment was hoisted and a Cannon Levelled 
at  the Enemies Camp was fired on the Occasion." 

Col. Marinus Willett's report, Aug. 21, 1777, to Gov. Jonathan 
Trumbull, reads: "Aug. 8 brought off 5 of the enemies' colours 
and displayed them on the flagstaff of the impromptu made conti- 
nental flag." John McGraw, aiso a soldier there, carved on his 
powder horn a plan of the fort with a continental flag flying. 

The first Stars and Stripes flown in battle by lancf forces (and 
still preserved in the Korth Bennington, Vt., museum) is the 
famous 76 flag. its outer stripes white, flown in the battle of 
Bennington, Aug. 16, I 

The theory that Washington's coat of arms, which contained stars 
and stripes, suggested the new flag has no supporting evidence, 
nor was a suggestion from such a source necessary, as there were 
several striped flags in existence at  the time, and mention has al- 



FLAG 
ready been made of flags in America with stars. 

Later investigators leaned to the conclusion that the design was 
drawn by Francis Hopkinson, a member of the naval committee 
and a signer of the Declaration of Independence. H e  was an artist, 
and there are extant bills which he presented to congress for 
artistic work. 

The  first public assertion that  Elizabeth, or Betsy, Ross made 
the first Stars and Stripes appeared in a paper read before the his- 
torical society of Pennsylvania on March 14, 1870, by  William J. 
Canby. a grandson of Betsy Ross. I n  1857 his aunt,  a daughter 
of Betsy by  her third husband, asked him to write from her dicta- 
tion the story of the making of the flag she had heard her mother 
tell many times. The  story was that in June 1776, before the adop- 
tion of the Declaration of Independence. General Washington, 
Robert Morris and George Ross, representing a committee of the 
congress, came to her upholstery shop in Arch street, Philadelphia, 
Pa., shoued her a rough draft  of a flag with stars and stripes and 
asked if she could make such a flag. She did. and i t  was taken to 
the state house.  here the congress was in session, and shown to 
the members;  they adopted it as the flag of the United States and 
ordered her to make many of them. 

This story was long regarded as authentic. but nowhere can there 
be found any record of the appointment of a committee to design 
a flag in June 1776; no record of the adoption of any flag by the 
congress prior to June a year later.  and, no "Cnited States" for 
over a decade to  come. The  only record of any flags made by Betsy 
Ross is a t  Harrisburg, Pa., voucher dated May 29. I 7 7 7 .  for f14 
and some shillings for making flags for the Pennsylvania navy. 

There was no change in the number of stars or stripes from the 
adoption of the design until Jan. 13, 1794% when congress in rec- 
ognition of the admission of Vermont and Kentucky, voted to add 
two stripes and two stars, one for each of the new states to take 
effect May I .  1'795. This new Aag, with I j stripes and 15 stars, 
remained unchanged until 1818, when there were zo states in the 
union. Tennessee. Ohio, Louisiana. Indiana and Mississippi having 
been admitted, and so congress on April 18 of that year voted that 
the flag should contain 13 alternate red and nhi te  stripes represent- 
ing the original 13 states, and that a star for each new state should 
be added on July 4 following its admission. The  table gives the 
date of admission to the union of each state, following the first 20. 

Admissions of States to the Cnion 

of the flag, I ;  fly (length) of the flag, 1.9; hoist (width) of the 
union,&; fly (length) of the union, 0.76; width of each stripe, 
1 
i3. 

C.S. military forces display the flag during daylight hours. 
Aboard navy ships there are occasions when the flag is also dis- 
played a t  other times. When a ship is a t  anchor, the ensign is 
normally displayed on the flagstaff a t  the stern. When the ship 
is under way, the ensign is usually hoisted to the gaff, a spar on 
the after mast. Whenever the flag, or ensign, is hoisted or low- 
ered, the national anthem is played. On Memorial day the army 
half-staffs the flag only until noon. On that day the navy's ensign 
is half-staffed only during the few minutes of firing the salute. 
The flag flies day and night over Francis Scott Key's grave (Fred- 
erick, h ld . ) ,  the war memorial (Worcester, Mass.), F t .  McHenry 
(spotlighted) and in several cemeteries over plots where U.S. 
soldiers and sailors lie. 

There are five federal laws dealing with the display of the flag. 
The first provided that no trade-mark could be registered if it con- 
tained the flag, the coat of arms or other insignia of the United 
States. The second authorized the display of the flag on Mother's 
day. The third fixed penalties fo r  the improper use or  desecration 
of the flag in the District of Columbia, and the fourth provided 
for the dismissal of any employee or official of the government 
who, when the country was a t  war, criticized the flag in an  abusive 
manner. According to a warning issued by the department of 
justice, based on a proclamation by  the president, any alien tearing 
down or mutilating the flag would be 'regarded as a menace to the 
public peace and subject to arrest and punishment. The fifth 
federal law, signed by Pres. Dwight D .  Eisenhower on July 9, 1953, 
penalizes the display of flags of international organizations or  
other nations in equal or superior prominence or honor to the flag 
of the Cnited States a t  a n y  place within the United States or  any 
of its territories or  possessions, except a t  the headquarters of the 
Cnited Nations. 

Nearly every state has its own criminal codes prohibiting 
misuse of the flag, or any pictures of i t ,  in connection with ad- 
vertising. The penalties run from $10 to $1,000, or imprisonment 
from 30 days to five years. 

Most of the states direct that the flag shall be displayed a t  all 
schoolhouses while the school is in session and also that pupils shall 
pledge allegiance to the flag. Some states forbid the display of 
any red or black flag along with the national flag in any procession 
or public hall. 

Lack of uniformity in the matter of displaying the flag by civil- 
ians led to the adoption of a flag code. The National Americanism 
committee of the American Legion called a conference in Washing- 
ton, Flag day. June 14, 1923, and delegates from 7 2  patriotic or- 
ganizations there assembled adopted a universal flag code. Al- 
though that code lacked any federal authority, it was generally 
followed. When World War  I1 came. congress was asked to enact 
a federal flag code. This was done. and on Dec. 2 2 ,  1942, the presi- 
dent signed the joint resolution, known as public law 829. The 
first section declares the codification of existing rules and customs 
for the guidance of civilians not required to conform to the regula- 
tions issued by the different official branches of the government. 

SEC. 2 .  (a) It is the universal custom to display the flag only from 
sunrise to sunset on buildings and stationary flagstaffs in the open. 
However, the flag may be displayed at night upon special occasions 
when it is desired to produce a patriotic effect. 

(b)  The flag should be hoisted briskly and lowered ceremoniously. 
( c )  The flag should not be displayed on days when the weather is 

inclement. 
(d )  The flap should be displayed on all days when the weather per- 

mits, especially on Sew Year's Day, January I ; -Inauguration Day, 
January 2 0 :  Lincoln's Birthday, February 1 2  ; Washington's Birthday, 
February 2 2 ;  Armed Forces Day (third Saturday in hfay) ; Easter 
Sunday (variable) : Mother's Day, second Sunday in May;  Memorial 
Day (half staff until noon), May 30 ; Flag bay ,  June 14 ; Independence 
Day, July 4 ;  Labor Day, first Monday in September; Constitution 
Day, September 1 7 ;  Columbus Day, October 1 2 ;  Veterans Day, 
October 2 7  : Armistice Day, Kovember 1 1  ; Thanksgiving Day, fourth 
Thursday in Xovember; Christmas Day, December 2 ; ;  such other 
days as may be proclaimed by the President of the United States; the 
birthdays oi States (dates of admission) ; and on State holidays. 

(e) The flag should be displayed daily, weather permitting, on or 

State 

Illinois . . . . . . 
Alabama . . . . . 
Maine . . , . . . 
Missouri. . . . . . 
Arkansas . . . . . 
Michigan . . : . , 
Florida . . . . . . 
Texas . . . . . . 
Iowa . . . . . . 
Wisconsin . . . . . 
California . . . . . 
Minnesota . . . . 
Oregon . . . . . . 
Kansas . . . . . . 
West l'irginia . . . . 
Nevada . . . . . . 
Sebraska . . , . . 
Colorado . . . . 
North n a k o t i  . . . . 
South Dakota . . . . 
Montana . . . . . 
bashington . . . . . 
Idaho . . . . . . 
N'yoming . . . . . 
Utah . . . . . . 
Oklahoma . . . . . 
New Mexico . . . . . 
Arizona . . . . . . 
Alaska . . . . . . 
Hawaii . . . . . . 
Display of the U.S. Flag.-The national flag of the United 

States has 13 horizontal stripes, 7 red and 6 white, with a red 
stripe a t  the top and bottom, and a union or canton of blue in 
the upper quarter next to the staff and extending down to  the bot- 
tom of the fourth red stripe. As of July 4, 1960, the union con- 
tained 50 five-pointed stars, arranged in nine horizontal rows of,  
alternately, six and five stars. This arrangement was fixed by 
the executive order of Pres. Dwight D .  Eisenhower of Aug. 21, 
1959, which also fixed the proportions of the flag: hoist (width) 

Date of 
admission 

Dec. 3 ,  1818 

Star added 

July 4, 1819 

of 
stars -- 

2 I 

23 
24 . 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 

ii 
43 

44 
45 
46 
48 

19 
50 

Dec. 14, 1819 July J ,  18201 
hfar. 15, 1820 , July 4, 1820: 
Aug. 10, 1821 July 3, 1822 
Jan. 15, 1836 July 4, 1836 
Jan. 26, 1837 i July 4, 1837 

Mar.  3, 1845 
Dec. 29, 184j 
Uec. 28, 1846 
hlay 29, 1818 
Sept, 9, 1850 

hlay 11, 1858 
Feb. 14, 1859 
Jan.  29, 1861 
June 20, 1863 
Oct. 31, 1863 
Feb. 9, 1867 
AUK. I ,  1876 
No*. 2. 1 8 8 ~  
Kov. 2, 1889 
S o v .  8, 1889 
Nov. 11, 1889 
July 3, 1890 
July 10, 1890 
Jan.  4, 1896 

Nov. 16, 1yo7 
p n .  6: 1912 

eb. 14 1912 
Jan. 3, 1959 

July 4, 1845 
July J ,  1846 
July 4, 1847 
July 4, 1848 
July 4, 1851 
July 4, 1858 
July 4, 18j9 
July 4, 1861 
July I, 1863 
July 1, 1865 
July 4, 1867 
July 4, 1877 
July 4, 1 8 ~ ~ ' ~  
July 4, 1890 
July 4, 1890 
July 4, 18goi 
July 4, 18yoJ 
July 4, 1891 
July 4, 1896 
July 4, 1qo8 
J.uly 4, I Q I Z I  

July 4, 1y12! 
July 4, 1959 

Aug. 21,  1959 1 July 4, 1960 
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FIG. 1. I N  PROCESSION WITH FIG. 2. I N  PROCESSION WITH OTHER FLAGS. FIG. 3. WITH ANOTHER FLAG ON WALL. U.S. FLAGSTAFF I N  FIG. 4. WITH GROUPOF OTHER 
ANOTHER FLAG. U.S. FLAG ON R I G H T H A N D  UPPERMOSTON STAFF FRONT OF OTHER STAFF FLAGS. U.S. FLAG I N  CENTRE 
MILITARY R I G H T  O F  LINE A N D  ABOVE ALL OTHER FLAGS 

FIG. 5. WITH OTHER FLAG FIG. 6 .  WITH TWOOR MORE FLAGS IN L I N E .  U.S. FLAG AT FIG. 7. ON STAFF PROJECTING FROM FIG. 8. SUSPENDED FROM A ROPE 
ON THE SAME H A L Y A R D  RIGHT OF ALL OTHER FLAGS BUILDING OVER A SIDEWALK 
U . S .  F L A G  A B O V E  

F I G .  9. STAFFLESS FIG. 10. OVER CENTRE OF PUBLIC STREET FIG. 11. U N S T A F F E D  FIG. 12. I N  CHANCEL 
BUT STAFFLIKE FLAG ON WALL BEHIND OF CHURCH. U.S. FLAG 

A N D  ABOVE SPEAKER. ON SPEAKER'S RIGHT;  
B U N T I N G  WITH B L U E  ALL OTHER FLAGS ON 
O N  T O P  I N  D E C O R -  HIS LEFT. 
A T l N G  STAND 

FIG 13. OUTDOOR SALUTE 

PROPER METHODS OF DISPLAYING A N D  SALUTING T H E  FLAG OF T H E  U N I T E D  STATES O F  AMERICA 

near the main administration building of every public institution. 
( i )  The flag should be displayed in or near every polling place on 

election days 
(g) The flag should be displayed during school d a j s  in or near every 

schoolhouse 
SEC. 3.  That  the flag, when carried in a procession with another flag 

or  flags, should be either on the marching right; that is, the flag's own 
right, or, if there is a line of o t h e ~  flags, in front of the centre of that 
line [figs. I and 2 1 .  

(a)  The  flag should not be displayed on a float in  a parade except 
from a staff, or as provided in subsection (i). 

(b )  The flag should not be draped over the hood, top, sides, or 
back of any vehicle, or of a railroad train or a boat When the flag 
is displayed on  a motolcar, the staff shall be fixed firmly to the right 
side (only) of the chassis or clamped to the radiator cap. 

(c) Ko other flag or pennant should be placed above or, if on the 
same level, to the right of the flag of the United States of America, 
except during divine services conducted by naval chaplains at  sea, when 
the chaplain's private pennant may be flown above the flag during 
divine services for the personnel of the nax y. 

No person shall display the flag of the United Nations or any other 
national o r  international flag equal, above, or in a po~it ion of superior 
prominence or honor to, or in place of, the flag of the United States 
a t  any place within the United States or an) Territory or possession 
thereof. Providecl, That  nothing in this section shall make bnlawful 
the continuance of the practice heretofore followed of displa)ing the 
flag of the United Sations in a position oi  supelior prominence or 
honor, and other national flags in positions of equal prominence or 
honor, with that  of the flag of the United States at  the headquarters of 
the United Nations. 

(d)  The flag of the United States of America. when it is displayed 
with another flag against a wall from crossed staffs, should be on the 
right, the flag's own right, and its staff should be in front of the staff 
of  the other -flag [fig. 31. 

(el The flag of the United States of America should be at  the 
centre and a t  i h e  highest point of the group when a number of flags 
of States or  localities or pennants of societies are grouped and dis- 

played from staffs [fig. 41. 
( f )  When the flags of States, cities, o r  localjties, o r  pennants of 

societies are flomn on the same halyard with the flag of the United 
States, the latter should always be at  the peak [fig. 51. When the flags 
are flown from adjacent staffs, the flag of the United States should be 
hoisted first and lowered last. No such flag or pennant may be placed 
above the flag of the United States or to the right of the flag of the 
United States. 

(g) When flags of two or more nations are displayed, they are to 
be flomn from separate staffs of the same height. The flags should be 
of approximately equal size. International usage forbids the  display 
of the flag of one nation above that  of another nation in  time of 
peace [fig. 61. 

(h)  When the flag of the United States is displayed from a staff 
projecting horizontally or a t  an angle from a window sill, balcony 
or  front of a building, the union of the flag should be placed a t  the peak 
of the staff unless the flag is a t  half staff [fig. 71. When the  flag is 
suspended over the sidewalk from a rope extending from a house to a 
pole at  the edge of the sidewalk, the flag should be hoisted out ,  union 
first, from the building [fig. 81. 
(i) When the flag is displayed otherwise than by being flomn from 

a staff, it  should be displayed flat, whether indoors or out, or so sus- 
pended that  its folds fall as free as though the flag were staffed.I 

( j )  When the flag is displayed over the middle of the street, i t  should 
be suspended vertically with the union to the north in an east a n d  west 
street or to the east in a north and south street [fig. 101. 

(k)  When used on a speaker's platform, the flag, if displayed flat, 
should be displayed above and behind the speaker [fig. 111. When dis- 
played from a staff in a church or public auditorium, if i t  is displayed 
in the chancel of a church, or on the speaker's platform in a public 
auditorium [or on the floor], the flag should occupy the position of 
honor and be placed at  the clergyman's or speaker's right as  he faces 
the congregation or audience. Any other flag so displayed in  the 

l\\'hen displayed either horizontally or vertically against a wall, the union 
should he uppermost and to the flag's o\vtl right; that is, to  the observrr's left. 
When displayed in a w~ndow, the flag should be d~splayrd  in the same way; 
that is, with the union or blue field to the left of the observer in the  street. 
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chancel or on the platform should be placed at  the clergyman's or 
speaker's left as he faces the congregation or audience [fig. 1 2 1 .  But 
when the flag is displayed from a staff in a church or public auditorium 
elsewhere than in the chancel or on the platform [as the congregation's 
flap] it shall be placed in the position of honor at  the right of the 
congregation or audience as they face the chancel or platform. -4ny 
other flag so displayed should be placed on the left of the congregation 
or audience as they face the chancel or platform.' 

(1) The flag should form a distinctive feature of the ceremony of 
unveiling a statue or monument, but it should never be used as the 
covering for the statue or monument. 

(m)  The flag, when flown at half staff, should be first hoisted to the 
peak for an instant and then lowered to the half-staff position. The 
flag should be again raised to the peak before it is lowered for the day. 
By "half staff" is meant lowering the flag to one-half the distance be- 
tween the top and bottom of the staff. Crepe streamers may be affixed 
to spear beads or flagstaffs in a parade only by order of the President 
of the United States. 

(n )  When the flag is used to cover a casket, it should be so placed 
that the union is at  the head and over the left shoulder. The flag 
should not be lowered into the grave or allowed to touch the ground. 

SEC. 4. That no disrespect should be shown to the flag of the United 
States of America; the flag should not be dipped to any person or 
thing. Regimental colors, State flags, and organization or institutional 
flags are to be dipped as a mark of honor. 

(a)  The flag should never be displayed with the union down save 
as a signal of dire distress. 

(b )  The flag should never touch anything beneath it, such as the 
ground, the floor, water, or merchandise. 

(c) The flag should never be carried flat or horizontally, but always 
aloft and free. 

(d)  The flag should never be used as drapery of any sort whatsoever, 
never festooned, drawn back, nor up, in folds, but always allowed to 
fall free. Bunting of blue, white, and red, always arranged with the 
blue above, the white in the middle, and the red below, should be used 
for covering a speaker's desk, draping the front of a platform, and for 
decoration in generaL2 

(e) The flag should never be fastened, displayed, used, or stored in 
such a manner as will permit it to be easily torn, soiled, or damaged in 
any way. 

( f )  The flag should never be used as a covering for a ceiling. 
(g) The flag should never have placed upon it, nor on any part of 

it, nor attached to it any mark, insignia, letter, word, figure, design, 
picture, or drawing of any nature. 

(h)  The flag should never be used as a receptacle for receiving, hold- 
ing, carrying, or delivering anything. 

( i)  The flag should never be used for advertising purposes in any 
manner whatsoever. I t  should not be embroidered on such articles as 
cushions or handkerchiefs and the like, printed or otherwise impressed 
on paper napkins or boxes or anything that is designed for temporary 
use and discard ; or used as any portion of a costume or athletic uniform. 
Advertising signs should not be fastened to a staff or halyard from 
which the flag is flown. 

( j )  The flag, when it is in such condition that it is no longer a 
fitting emblem for display, should be destroyed in a dignified way, 
prefe;ably by burning. 

SEC. j. That during the ceremony of hoisting or lowering the flag or 
when the flag is passing in a parade or in a review, all persons present 
should face the flag, stand at  attention, and salute. Those present in 
uniform should render the military salute. When not in uniform, men 
should remove the headdress with the right hand holding it at the left 
shoulder, the hand being over the heart. Men without hats should 
salute in the same manner. Aliens should stand at  attention. Women 
should salute by placing the right hand over the heart. The salute to 
the flag in the moving column should be rendered at  the moment the flag 

and navy to change o r  add to the rules whenever desirable. 
A U.S. flag painted on the side of a ship should have the  union 

toward the b o a  of the ship and the stripes flowing aft ,  as if flying 
in the wind. The  flag is the  same when looked upon from either 
side, and depending upon the  direction in which i t  is moving. 

P e r s o n a l  and Official  Flags.-As i t  is the prerogative of the  
U.S. president to  design his own flag (though not all presidents 
have exercised this privilege), there is no set pattern. bu t  the  
field is always blue. T h e  flagstaff is ebony and is the only flag- 
staff authorized (army regulations, 1917) to  bear the "eagle, alert" 
staff head. T h e  correct staff head of all other G.S. flags is the 
spear (or "acorn, ball"; navy staffs may  bear the  star, lance, ball 
o r  flat truck), never the  eagle. T h e  vice-president's flag design 
includes a part  of the great seal in colour, encircled by 13 blue 
stars, on a rectangular white field. T h e  flag of the secretary of 
the treasury exhibits crossed anchors encircled b y  13 white stars 
on a rectangular blue field. Tha t  of the  secretary of the  army in- 
cludes part  of the great seal, in colour, and four white stars on a 
rectangular red field; while the  design of the secretary of the  navy's 
flag exhibits a fouled anchor and four  white stars on a rectangular 
blue field. Fo r  five-star generals of the  army the flag is a rec- 
tangular "scarlet field mith five white stars placed on an  imaginary 
circle," and for fleet admirals i t  is a rectangular "dark blue field 
with five white stars placed on an imaginary circle." Other cabinet 
officers, undersecretaries, assistant secretaries and staff officers have 
distinguishing flags indicative of their office and rank. The  United 
States shield, taken from the great seal, has seven white stripes and 
six red vertical stripes (pales), representing the  original 13 colonies 
supporting the nation, indicated b y  the  blue band in  which there 
are  no stars. 

C o n f e d e r a t e  Flag.-When a bloc of southern states seceded 
from the union, the selection of a suitable flag was much discussed. 
Early in Feb. 1861, a convention of six of the  states met  in Mont-  
gomery, Ala., to  consider the form of government to  be  set up, 
and a committee, appointed to  select a flag, recommended tha t  
. . . the flag of the Confederate States of America shall consist of a red 
field with a white space extending horizontally through the centre 
equal to one-third the width of the flag, the red spaces above and below 
to be of the same width as the white; the union blue, extending down 
through the white space and stopping at  the lower space; in the centre 
of the union a circle of white stars corresponding to the number of 
States of the Confederacy. 

This report was adopted on March 4, 1861. T h e  flag thus ap- 
proved came to be  known as the Stars and Bars. It was first dis- 
played over the state house in Montgomery. 

At the battle of Bull Run ,  or Manassas as the Confederates 
called it, the similarity in colours of the  flags of the Northern and 
Southern armies led to  confusion, and a t  the  suggestion of Gen. 
G. T. Beauregard a battle flag was devised and used by the  South- 
ern armies throughout the war. I t  was based on a design suggested 
by Col. William Porcher Miles and Col. \tialton, and consisted 
of a red field on which was placed a blue St.  Andrew's cross 
separated from the field by a white fillet, and adorned with white 
stars to  the  number of Confederate states. The  Stars and Bars 

passes [fig. 131. 
SEC, 6 ,  That when the national anthem is played and the flag is not having proved to  be  unsatisfactory, demand was frequently made 

displayed, all present should stand and face toward the music: Those for the adoption of a flag of different design. Finally, in M ~ Y  1 8 6 ~ ,  
in uniform should salute at the first note of the anthem, retaining this the Confederate congress, in session in Richmond, Va., adopted a 
position until the last note. All others should stand a t  attention, men new design. 
removing the headdress. When the flag is displayed, all present should T - , ~  resolution recommending it set forth that the flag should 
face the flag and salute. 

SEC. 7 .  That the pledge of allegiance to the flag, "I pledge allegiance be  a red square containing the batt le flag designed by ~ e n e r a l  
to the flag of the United States of America and to the Republic for Beauregard, the only objection being tha t  i t  resembled the white 
which it stands, one Nation under God, indivisible, with liberty and jus- English ensign and might be  mistaken fo r  a flag of truce, and so 
tice for all," be rendered by standing with the right hand over the on &far& 4, 186j, a broad transverse strip of red was to  it. 
heart. However, civilians will always show full respect to the flag when 
the pledge is given by merely standing a t  attention, men removing the (GY. A.; G. W. Do. ;  X.) 
headdress. Persons in uniform shall render the military salute. 

T h e  eighth section empowers the commander in chief of the army 
FLAGS O F  OTHER COUNTRIES 

Europe.-France.-The Chape de  St.  Martin and the  oriflamme 
1Subsection (k) is often read too literally. The flag always holds the position of honour, the "military right of line." This is a t  the right of a person or per- were succeeded by the 'Ornette blanche of the when 

sons facing people who are facing them, whether the staffed flag is in chancel, Henry IV came to  the  throne in 1589. This was a white flag, usu- 
on platform or on the floor. Honour is a matter of posit~on, not altitude. 

2Note the order of the colours-blue, white and red-as the government ally carrying the fleur-de-lis arms of royalty, and i t  was used until 
enumerates them. 

30n Flag day, 1954, law 396 added the two words "under to the Revolution. The  origin of the well-known French tricolour, 
the pledge, making it read: "I pledge alleg~ance to the flag of the United States which was then adopted, is clear from a perusal of contemporary 
of America and to the Republic for which i t  stands, one Xation under God, 
indivisible, with liberty and justice for all." papers. When the Bastille was taken and destroyed on July 14, 
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1789, the Parisians wore cockades of red and blue, the colours of 
the coat of arms of the city, in conformity with instructions from 
the national assembly the preceding day. Three days later the king 
went to the hdtel de ville and the newspaper Le Moniteur, in its 
issue of July 20, in describing the incident, related that the mayor 
of Paris "presented to the king a cockade, the same as that which 
the citizens had adopted. His majesty received it and put it on 
his hat," where the white cockade of the Bourbons was already 
placed. Red. white and blue were thenceforth known as "the na- 
tional colours," symbolizing the unity of king and people. The 
white flag flown by the navy was not changed until the folloaing 
year. On Oct. 24, 1790, the assembly passed a lam providing for a 
flag of three vertical stripes of red, white and blue to be flown from 
the jackstaff on the bowsprit, and the ensign had the same com- 
bination as a canton on the white flag. On Feb. 15. 1794% the ensign 
was denounced in the assembly as '(an outrageous caricature" in- 
asmuch as "the republican colours are relegated to a corner of the 
flag." The white ensign was thereupon abolished and the tricolour 
jack was substituted for it. The law provided that the colours 
be reversed so that the blue stripe would be next to the staff. 

The restoration of the Bourbons after Waterloo brought back the 
cornette blanche, but with the accession of Louis Philippe in 1830 
the tricolour returned to stay. I t  is the only French flag, being 
used for all purposes. 

The Netherlands.--The flag of this country had its origin in 
the colours of the prince of Orange, the leader of the Dutch in 
their War of Independence. His colours were orange, white and 
blue, and two flags used in 1574 are still preserved. Just how or 
why the top stripe was changed from orange to red, as it is today, 
is not clear. As early as 1597 the use of red is recorded, and in 
1634 the governor general of the Dutch East Indies, in placing an 
order for bunting for the manufacture of flags, requested either 
orange or red. This indicates that the two colours Mere considered 
interchangeable. Orange remained the official colour and in at 
least four flag books published in the first half of the 18th century 
the Dutch flag is described as orange. white and blue, although 
the accompanying illustrations show a red stripe, not orange. I t  
was not until Feb. 17, 1795 that the states-general prohibited the 
use of orange and on the following Sept. 25 described the red, 
white and blue emblem as the national flag. 

Belgium.-The Belgian flag has three vertical stripes of black, 
yellow and red. These colours were first used by the Braban~ons 
in 1790 and were probably taken because they are the colours of 
the coat of arms of Brabant. Ho~vever, it should be noted that 
they are also the same as the colours of the arms of all the principal 
provinces of Belgium. In 1830, when the Belgians revolted against 
the Netherlanders. the French tricolour, as the symbol of liberty, 
was f l o ~ ~ n .  When success Tias achieved and the kingdom of Bel- 
gium established, the Braban~on colours were taken for the na- 
tional flag. 

Germany.-Each kingdom and principality had its own local flag 
and coat of arms, and there never was a flag common to all of Ger- 
many until the establishment of the empire in 1871. Then the flag 
which had been adopted four years before by the north German 
confederation-black. white and red in three horizontal stripes- 
was taken for the national flag of Germany. These colours came 
from the black and white arms of Prussia and the red and white 
colours of the Hanseatic league. When the republic was inaugu- 
rated in 1918, the colours were changed to black, red and gold, a 
flag which had been flown during the revolutions of 1848. 

Austria.-After the incorporation of Austria with Germany the 
Austrian flag ceased to exist, but no account of national flags would 
be complete without mentioning it. as it was probably the oldest 
one in use. I t  dates from early in the 13th century when Duke 
Frederick I1 of Austria adopted a horizontal white stripe on a red 
field for his coat of arms and banner. The earliest authentic date 
for this is 1232, and it continued to be the flag of Austria ~ ~ i t h  no 
intermission until the Ansclzluss of 1938. I t  mas restored after 
World War 11. 

Czechoslovakia.-When Czechoslovakia was formed after World 
War I ,  it adopted a flag of red, white and blue, the colours of the 
coats of arms of Bohemia, Moravia and Slovakia. The flag had 

two horizontal stripes of red and white with a blue triangle at  the 
hoist. After the occupation by Germany in 1939 the colours were 
retained but in Bohemia and lloravia they mere arranged in three 
horizontal stripes, a i t h  15hite at the top and blue at  the bottom. 

Switser1iand.-The origin of the S~i~iss  flag. a white couped cross 
on a red field, is usually ascribed to the year 1339, but the only 
authority for that date is an account written IOO years later. The 
first historical mention of the white cross emblem occurs in 1444, 
~vhen the Swiss were charged with having worn red crosses on 
their military tunics, instead of the customary mhite, to deceive 
the enemy. However, this shows that the white cross was already 
the established Swiss device, although not on a flag. Apparently 
its use was by custom only; not until May 16, 1814, was it  offi- 
cially recognized as "the military emblem of the ancient S\viss." 

Spain.-In mediaeval times and until 178j the royal armorial 
banner was the only flag in Spain which could be considered as 
national. In  that year it became a cornette bla~zche. A Bourbon 
was on the throne and he used the white flag of that family charged 
1~1th the royal arms. In order to difierentiate clearly behieen The 
ships of Spain and those of other countries nhich were ruled by 
Bourbons, all of nhom used the mhite flag, a new national flag of 
red and yellow was adopted, taken from the Spanish coat of arms. 
A central horizontal stripe comprising half the area, w7as yello~v; 
on each side was a strip of red. This flag lasted until the over- 
throw of the monarchy in 1931 when a tricolour of red, yellow 
and purple was adopted. The Iiacionalistas under Gen. Francisco 
Franco used the flag of the monarchy in the civil war and restored 
it as the national flag when they became victorious in 1939. The 
coat of arms is placed on the centre. 

Portugal.-Armorial banners were used in Portugal until well 
into the 19th century. In 1821 the cortes approved a resolution 
which provided that the national cockade be blue and white, "the 
colours used on the shield of Alfonso Henriquez." the first king of 
Portugal. in the 12th century. I n  1830 a flag was adopted of those 
two colours. blue occupying two-fifths of the flag next the staff, 
white the remainder. The coat of arms was centred on the line 
dividing the tw7o colours. In 1910 the monarchy was overthrown 
and green and red replaced the blue and white. 

Italy.-The flag of Italy is green, white and red in three vertical 
stripes. This flag first appeared on May 14, 1795, a t  Bologna in 
a student demonstration. These three colours, however, had been 
favourites in northern Italy for several hundred years, ever since 
Dante used them as symbols of the three cardinal virtues, faith, 
hope and charity. In Sept. 1796 the newly formed Cisalpine re- 
public adopted the flag for its troops taking part in the Napoleonic 
campaigns in Lombardy. When Napoleon was crowned king of 
Italy in 1805, he took the flag for his riel+ kingdom, but with his 
do\\-nfall Italy again disintegrated and the flag ceased to exist. On 
March 4, 1848, Charles Albert, king of Sardinia, resurrected the 
flag, and \\hen Italy was again united under his son in 1861 it 
became the emblem of the entire country. 

Scandznavia.-The flag of Denmark has a white cross on a red 
field and is known as the Danebrog. Historically the first evidence 
of use of this flag is on the seal of IValdemar, duke of South Jut- 
land. on a document of 1308. The merchant flag is of the usual 
rectangular shape; the naval ensign is swallow-tailed. 

The flags of the other Scandinavian countries are all based on 
the Danebrog. Sweden uses a yellow cross on a blue field; yellow 
and blue are also the colours of the national coat of arms. uhich 
consists of three gold crowns on blue. This flag dates from the 
reign of Gustavus Vasa, xho  mas crowned in I j28. The naval 
enslgn is swallow-tailed a i t h  a tongue; z.e , i t  has three points. 

Iiornay was united to Denmark for 400 years, until 1814, ahen  
it came under the Swedish cronn. The Danish flag nas  retained, 
but with the add~tion of the lion of Xornay in the upper corner. 
Because of the difficulty of distinguishing this from the flag of 
Denmark, a change n as made in I 8 2  I ,  the lion being eliminated and 
a blue cross superimposed on the mhite cross of the Danish flag. 
Nornay was completely independent after 1905 but continued to 
use the same flag. The naval ensign has three points. 

The flag of Finland has a blue cross on a ~xhite field, "the blue 
for the colour of the lakes, the white as the emblem of the snow- 



fields," as a member of the Finnish diet said when the flag was first 
suggested in the 1860s. The coat of arms is placed on the cross. 
The naval ensign is swallow-tailed. 

The flag of Iceland is the reverse of that of Norway, a red cross 
bordered with white on a blue field. 

Hungary.-The Hungarian flag has three horizontal stripes of 
red, white and green. In the early midde ages the royal banner 
had red and white horizontal stripes. In some way green came 
to be associated mith them, and a coat of arms was developed in 
the 14th century with those three colours. During the reign of 
Maria Theresa (1740-80) a national flag of red, white and green 
made its appearance, but it does not seem to have come into general 
use. I t  was not until 1848 that the diet prescribed that "the 
ancient flag shall again be used." This definitely established the 
national flag of Hungary. After the establishment of the Com- 
munist government the new national emblem-a rising star, above 
a hammer crossed with an ear of wheat, the xhole encircled by 
sheaves of wheat-was placed on the tricolour flag. 

Poland.--The national flag was flown after 1919 but was not 
officially adopted until 1927. The colours, red and white, go 
back to the old Polish banner of Lech. a white eagle on a field 
of solid red. According to legend the brothers Czech and Lech 
set out from Yugoslavia to find a new home for their people; Czech 
stopped and founded Prague; Lech kept on. and seeing a white 
eagle in a tree he chose it as part of his emblem when he founded 
Warsaw. 

U.S.S.R.-The flag of the Russian empire was white, blue and 
red in three horizontal stripes and was first displayed in the reign 
of Alexis in 1667. His son, Peter the Great. founded the Russian 
navy, and about the year 1712 a blue cross, shaped like the letter 
X, on a white field mas taken for the naval flag. With the fall of the 
empire in 191 7 and the establishment of the Soviet government all 
imperial emblems were abolished and the red flag of revolution 
became the national flag. A crossed hammer and sickle in yellow 
are in the upper corner, symbolizing the artisan and the husband- 
man, and above them is a five-pointed star outlined in yellow. 
This star is said to typify the five continents which, according to 
Soviet belief, are eventually to embrace the doctrines of Marx. 

I t  is strange, but nevertheless true, that the red flag, symbolical 
of revolution, originally had precisely the oppos~te connotation. 
After the fall of the Bast~lle in 1789 rioting became frequent in 
Paris, which induced the assembly to pass an act providing for 
martial law; the hoisting of the red flag was to be the signal that 
martial law had been declared. I t  was so displayed several times 
during the ensuing two years; then came the fateful day of July 17, 
1791, when the red flag was raised and the troops, under the 
marquis de Lafayette, fired on a riotous mob on the Champ de 
Mars, killing several hundred. Popular indignation at this act 
strengthened the extreme radical elements. and the next year the 
mob used a red flag inscribed "Martial law pf the people against 
the revolt of the court," on the principle that the people constitute 
the sovereign power, and that whenever a government opposes 
the people it is the government which is in revolt and the people 
are justified in declaring martial law against it. Several similar 
instances occurred in the next few years, both in France and else- 
where, firmly establishing the red flag as the symbol of opposition 
to the government. 

Yugoslavia.-Yugoslavia has three horizontal stripes of blue, 
white and red for its national flag, with a red star outlined in yellow 
on the centre. The flag of Serbia until the close of World War I 
had the same three colours, but the top stripe was red. the bottom 
white. I t  had its origin in the uniform worn bq the Serbs in their 
insurrection against the Turks. They wore white shirts uhich hung 
to the knees, under a blue coat, with red caps. A company of 
soldiers thus garbed presented three lines of red. blue and nhite. 

Rumania.-The flag of Rumania has three vertical stripes of 
blue, yellow and red, adopted in 1859. The colours are taken from 
the coat of arms, shown in the centre stripe. 

Bulgaria.-The Bulgarian flag has three horizontal stripes of 
white, green and red. The naval ensign carries the national coat of 
arms-a gold lion-on a red canton. 

Albania.-The flag of Albania is a resurredtion of the banner of 

the national hero, Skanderbeg, who successfully fought the Turks 
for 24 years in the 15th century. I t  has a black double-headed 
eagle on a red field. After the occupation of the country by the 
Italians a gold fasces was superimposed on the eagle, and after 
World War I1 a red star, outlined in yellow, was placed above it. 

Greece.-The Greek War of Independence started on March 25, 
1821, when Bishop Germanos raised a banner of blue, surmounted 
by a white cross, at Lavra. In the following January a flag of five 
blue and four white stripes, with a white cross in the upper corner, 
was adopted by the revolutionary assembly at  Epidaurus. 

Ireland -The national flag of Ireland, adopted in 1921, has 
three vertical stripes: green, the old colour of the Irish clans; 
wh~te,  for peace; and orange, the colour of the Orangemen. 

Asia a n d  Africa.-Turkey.-The Turkish flag has a white star 
and crescent on a red field. The story usually told is that the star 
and crescent was the emblem of Constantinople and that Mo- 
hammed I1 appropriated it when he captured the city in 1453. In  
fact. however, the crescent became the symbol of the followers of 
Mohammed the Prophet very early in the spread of Islam, and it  
was on the red flag of the Osmanli Turks 2 0 0  years before the 
capture of Constantinople. The Osmanlis were then a small tribe 
in the sultanate of Roum in Asia Minor. but they expanded rapidly, 
overrunning eastern Asia and the Balkans and establishing the 
country that came to be Turkey. On the other hand, the star was 
not added to the crescent on the flag until about I 798. 

Egypt.-The flag of Egypt is green, charged with a white cres- 
cent and three white stars. Green is the colour sacred to Moham- 
med, and it was used by the Fatimite dynasty which ruled Egypt 
in the middle ages. The three stars represent the triple sovereignty 
over Egypt, Nubia and the Sudan. 

Jordan and Ircq.-The two Moslem countries Jordan (formerly 
Transjordan) and Iraq, formed after World War I, have nearly 
identical flags. Both are based on one adopted by the Sharif 
Husain of Mecca, which had three horizontal stripes of black, 
white and green, with a triangle of red next the staff. The sym- 
bolism of green has already been explained. White and black were 
the colours of the first two dynasties of caliphs, the Omayyads and 
the Abbassids, respectively, and red was the colour used by 
Husain's ancestors. Arabia was conquered by Ibn Sa'ud. who in- 
troduced his own green flag, but in the meantime Husain's two 
sons had become kings of Transjordan and Iraq, and they pre- 
served his flag. In Jordan a white star is placed on the red triangle; 
Iraq uses two white stars and the point of the triangle is cut off, 
forming a red trapezoid. 

Iran.-The flag of Iran is a horizontal tricolour of green, white 
and red, with an ancient device. the lion and sun, on the centre. 
The lion and sun device is omitted when the flag is flown by the 
people and on the merchant flag. 

Ismel.-The national flag of the state of Israel is white with 
two Yale-blue bands extending the full length of the flag. In the 
centre of the wide white s t r~pe  is a shield of David, made of six 
Yale-blue bands, forming two equilateral triangles with their bases 
parallel to the two blue bands. 

Japan.-The naval ensign of Japan has a red rising sun with 16 
rays on a whlte field; the national flag has a red ball on white. 
These flags \\ere adopted in 18 jg, although the sun banner had long 
been an emblem of the mikado. 

China.-The flag of China in the days of the Manchu emperors 
was the imperial dragon. The republic established in 191 2 adopted 
a flag having five horizontal stripes of red, yellow, blue, white and 
black, representing the five races or clans of China. This lasted 
until 192 j when the banner of the Kuomintang party replaced it. 
This flag has a red field with a canton of blue charged with a 
white sun hav~ng I 2 rays. 

India.-The national flag has three horizontal stripes: deep 
saifron, symbolizing the spirit of renunciation and humility; white, 
the path of Ilght, truth, simplicity; bottle green, relation with the 
soil. In the centre of the white stripe, in dark blue, is the wheel 
of the Law of Dharma, a representation of Chakra oi Asoka, the 
Buddhist ruler of the 3rd century B.C. 

Ceylon.-The national flag is known as the lion flag. I t  has two 
vertical stupes, green and saffron; the balance is a red field in 
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which is shown a lion holding a sword. T h e  whole has a border 
of yellow. This flag was first hoisted on the morning of Feb. 4, 
1948, and proclaimed a new era in the  history of Ceylon, when i t  
became a self-governing dominion of the British Commonwealth. 

Pakistan.-The national flag has one vertical white stripe one- 
quarter the  flag's width, the remaining three-quarters being a 
field of solid bottle green in which is shown a white crescent and 
one white star. 

Burnza.-The national flag has a solid red field, with a dark- 
blue canton in which is one large white star surrounded by five 
smaller white stars. 

Siam.-The flag of Siam (Thailand) has five horizontal stripes 
of red, white, blue, white and red. The  naval ensign has the  
Siamese badge, a white elephant, on  a red disk placed on the centre 
of the flag. 

L a t i n  America.-Mexico.-The flag of Mexico, three vertical 
stripes of green, white and red, was adopted in 1821, when Mexico 
gained its independence. The Mexican device-an eagle with a serpent 
in its beak, standing on a cactus-is on the centre stripe. 

Argentina and Uruguay.-The flag of Argentina is a white stripe 
placed horizontally on a light-blue field, with a golden sun, taken from 
the coat of arms, on the centre. I t  originated in t he  colours of the 
uniforms worn by the Argentinians when they repulsed a British in- 
vasion in 1806. The flag was adopted Feb. 13, 1813. Uruguay, which 
co-operated with Argentina in the early wars, uses the same colours 
in horizontal stripes, five white and four blue, with the same golden 
sun on a canton. 

Venezuela, Colombia and Ecuador.-The flags of these countries 
-three horizontal stripes of yellow, blue and red-are all taken 
from the ensign hoisted by Gen. Francisco Miranda over his ex- 
pedition of 1806, when the revolutions in South America against 
Spain commenced. Venezuela has seven white stars in a semicircle on 
the blue stripe. The yellow stripe occupies the upper half of the 
Colombian and Ecuadorian flags, as it did on Miranda's ensign. Co- 
lombia has a white star on the centre of the merchant flag and the coat 
of arms on the naval ensign. The coat of arms is placed in the centre 
of the Ecuadorian flag ; the merchant marine flag is plain. 

Peru.-The Peruvian flag has a white vertical stripe on a red field, 
with the coat of arms on the centre. I t  is said that these colours were 
suggested by a dream which Josh de San Martin, the Argentinian, had 
the night after he landed in Peru with an army to assist in the Peruvian 
war for independence. The flag as now designed was adopted Feb. 25, 
~ 8 7  c --- 4. 

Brazil.-The flag of Brazil is green with the coat of arms on a yellow 
lozenge. The day Dom Pedro proclaimed the independence of the 
country, Sept. 7, 1822, he wore an arm band of green and gold. 

Paraeuay.-The flag of Paraguay is red, white and blue in three 
horizontal stripes, with national badges on the centre, a different badge 
on each side. In its present form it dates from Nov. 17, 1842. 

Bolivia.-The flag of Bolivia was adopted July 14, 1888. I t  is a tri- 
colour of red, yellow and green, representing the country's animal, 
mineral and vegetable riches. The coat of arms appears on the yellow 
stripe of the flag used on public buildings and by official institutions. 

Chile.-The flag of Chile dates from Oct. 18, 1817. I t  is divided 
horizontally into white and red and has a blue canton on which is a 
white star of five points, one point for each letter of the name Chile. 

(R. E. WY.; GY. A.) 

confined (since 1858) to yachts of the Royal Yacht squadron. The 
blue ensign may be flown by any yacht which is entitled to a royal 
naval reserve warrant on the conditions applicable to any merchant- 
man. The blue ensign with a club badge in the fly is flown by yachts 
belonging to clubs which have the prefix "Royal" and an admiralty 
warrant The red ensign with a club badge is flown by yachts be- 
longing to clubs which have only a royal and not an admiralty warrant. 
The red ensign may be flown by any yacht, whether belonging to a 
club or not. The burgee is essentially a club flag, being triangular and 
more often seen than the ensign. Burgees are numerous in Great 
Britain and still more numerous in the United States; that of the Royal 
Thames dates from 1775, others from the period 1820-50. The racin'g 
flag is flown only during a race to indicate which yachts are com- 
peting. I t  may be hauled down as a signal that a yacht has given up 
the race. The racing flag is intended to distinguish one yacht from 
another and may be of any design the owner pleases. A white-bordered 
union flag may also be carried, to use as a protest or pilot signal. 

H o u s e  Flags.-Merchantmen in British registry fly certain flags 
in addition to the blue or red ensign. Although they may not fly the 
union jack, they map fly at  the jack staff a white-bordered union jack 
as a sign of nationality. They may fly from their foremast, when 
leaving port, the flag of the country for which they are bound. They 
may also fly their house flag indicating the shipping line to which they 
belong. House flags originate, it has been claimed, from the flags hoisted 
on Bidston hill (overlooking the old entrance to the Mersey) to inform 
the owners in Liverpool of their ships' arrival or departure from the 
Hoyle lake, which was invisible from their office windows. But the 
ownership of 18th-century ships was complex, and the permanently es- 
tablished shipping lines appeared more after 181 5. Earliest of these was, 
of course, the East India company Its functions were largely taken 
over by the Blackwall frigates, which had their own house flag; and 
these eventually yielded place to the ships of the Peninsular and Oriental 
Steam Navigation company whose house flag dated from 1832. Few 
existing house flags can claim much greater antiquity (except that of 
the Hudson's Bay company), because the earlier sailing-ship lines 
went out of business after a period of competition with steamship com- 
panies of an almost equal seniority. Among the better-known British 
house flags are those of the Cunard White Star, Clan, British India, 
Royal Mail, Orient, Union-Castle, Canadian Pacific, Anchor, Bibby, 
Ellerman's Wilson and Blue Funnel lines. House flags are also flown by 
merchantmen of other countries, such flags as those of the Messageries 
Maritimes, the Batavier, the Lloyd Triestino and the Nippon lines be- 
ing among the most familiar. 

For flags carried by troops, see COLOURS, MILITARY. (C. N. P.) 
BIBLIOGRAPHY.-A. MacGeorge, Flags: Some Account of Their His- 

tory and Uses (London, 1881) ; S. M. Eardley-Wilmot, Our Flags: 
Their Origin, Use and Traditions (London, 1901) ; W. G. Perrin, 
British Flags (Cambridge, 1922) ; F. E. Hulme, Flags of the World: 
Their History, Blazonry and Associations (London, 1897); G. H. 
Preble, History of the Flag of the United States and Other National 
Flags, 2nd ed. (Boston, 1880) ; V Wheeler-Holohan, A Manual of 
Flags, rev. by W. J.  Gordon (London, 1933; New York, 1934); 
G. Grosvenor and W. J .  Showalter. "Flags of the World," National 
Geographic Magazine (Sept. 1934) ; E. W. King, "Flags of the United 
Nations," ibid. (Feb 1951) ; G. Campbell and I .  0. Evans, The Book 
of Flags (London, Toronto, 1950) ; R. Gerard, Flags Over South Africa 
(Pretoria, London, 1952) ; Gridley Adams, So Proudly We Hail! (1953) ; 
flag books issued by the British admiralty and the United States navy 
hydrographic office. ( R . E .  WY.; C . N . P . ;  GY. A,) 

FLAGELLANTS, in religion, the name given to  those who 

OTHER FLAGS 
scourge themselves, o i a r e  scourged, by  way of discipline o r  pen- 
ance (Lat. flagellare, to  whip). Voluntary flagellation, as  + form 

International Flags.-~esides the flags flown by separate nation- of exalted devotion, occurs in almost all religions. According to  
states there are now several flags, apart from the red cross already men- ~ ~ ~ ~ d ~ ~ ~ ~ .  it the custom of the ancient ~~~~~i~~~ to beat tioned, which are used internationally. The flag of the United Nations 
is blue with the globe (as seen from the north pole) surrounded by a themselves during the annual festival in honour of Isis. I n  Sparta 
wreath all in white. Then there is the flag of the Euro~ean  union, in children were flogged before the altar  of Artemis Orthia till the 
green and white; and the flag of the hkericas, a white flag with 
three blue Maltese crosses, which offends the laws of heraldry by 
placing yellow (of the sun's rays) on white. The flag uscd at the 
Olympic games is white with five interlaced circles in blue, yellow, black, 
green and red. Other international flags are the flag indicating con- 
dition of health aboard ship, plain yellow, and the pilot flag, yellow 
and blue vertical stripes. But these, like the fldps of the international 
code and the white flag indicating surrender or truce, are really signals 
and are dealt with elsewhere under that heading (see SIGKAL COM- 
MUNICATION). All flags, it should be noted, however, can be used to 
some extent as signals Striking the flag denotes surrender. Dipping 
the flag (lowering it slowly and rehoisting it smartly) is a form of 
salute A flag hoisted a t  half-mast is a sign of mourning. A ship's 
ensign hoisted upside down is a signal of distress. In a ship that has 
surrendered, the captors may hoist their own ensign above the encign 
of their opponents, primarily to persuade their own side to cease fire. 
I n  World War 11, submarines re-entering their base used sometimes to 
hoist a black flag with some symbol to indicate a recent success. 

Y a c h t i n g  Flags.-In Great Britain yachts may fly on occasion an 
ensign, a racing flag and a burgee. Ensigns may be white, blue, blue 
with a badge, red with a badge or plain red. The white ensign has been 

- 
blood flowed. At Alea, in the Peloponnese. women were 
flogged in the  temple of Dionysus. I n  the Christian church 
flagellation was originally a punishment, and was practised 
not only b y  parents and schoolmasters but  also b y  bishops, 
who thus corrected offending priests and monks. Gradually, how- 
ever, voluntary flagellation appeared in the  libri foenitentiales as 
a very efficacious means of penance. I n  the I I t h  century this new 
form of devotion was extolled b y  some of t he  most ardent re- 
formers in the monastic houses of the west. T h e  early Franciscans 
flagellated themselves with characteristic rigour, and i t  is no  
matter of surprise to find the Franciscan St.  Anthony of Padua 
preaching the praises of this means of penance. But the  flagellant 
fraternities were the result of spontaneous popular movements, 
the  real sources of which are not easily analyzed. About 1259 
these fraternities were distributed over the greater par t  of north- 
ern  Italy. The contagion spread very rapidly, extending as  far  
as  the Rhine provinces and across Germany in to  Bohemia. Day 
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and night, long processions of all classes and ages, headed by When Bishop John Carroll's (see CARROLL, JOHN) diocese of 
priests carrying crosses and banners, perambulated the streets in the United States was divided in 1808, Flaget was nominated for 
double file, reciting prayers and drawing the blood from their one of the four new sees; and on Nov. 4, 1810, he was consecrated 
bodies with leathern thongs. The magistrates in some of the by Carroll as bishop of Bardstown, Ky. His diocese extended 
Italian towns expelled the flagellants with threats, and for a time from Kentucky to the Great Lakes, from the Alleghenies to the 
the sect disappeared. The disorders of the 14th century, how- Mississippi; eventually 35 dioceses were created from it. 
ever, the numerous earthquakes, and the Black Death, which had Flaget's various religious establishments were the wonder of the 
spread over the greater part of Europe, produced a condition of Roman Catholic world, and he became one of the most influential 
ferment and mystic fever which was very favourable to a recru- men in the councils of the American church of that period. The 
descence of morbid forms of devotion. The flagellants reappeared Sisters of Loretto and the Sisters of Charity of Nazareth, founded 
from eastern Europe, and, in spite of discouragement, spread to in 1812. were engaged in the elementary education of girls. St. 
the Rhine, and penetrated as far  as Holland and Flanders. A band Thomas seminary uas  followed by the foundation of two boys' 
of 100 marched from Basle to Avignon to the court of Pope colleges near Bardstown, St. Joseph and St. Mary's, which became 
Clement VI who saw in the movement a menace to the priest- noted for the education of many leading southern statesmen. 
hood, and in Oct. 1349 published a bull commanding the Among his priests were the famed missionaries Stephen T .  Badin 
bishops and inquisitors to stamp out the growing heresy. In  and Charles Nerinckx. His cathedral of St. Joseph in Bardstown, 
pursuance of the pope's orders numbers of the sectaries perished dedicated in 1819, is today a national monument. The see was 
a t  the stake or in the cells of the inquisitors and the episcopal moved to Louisville just prior to Flaget's death on Feb. I I ,  18 50. 
justices. In  1389 the leader of a flagellant band in Italy called the See J .  H .  Schauinger, Cathedrals i n  the Wilderness ( ~ g j z )  and 
bianchi was burned by order of the pope, and his following dis- Stephen T .  Badin:  Priest in  the Wilderness (1956). (J. H. S.)  
persed. FLAGLER, HENRY MORRISON (1830-1913), U.S. 

John Gerson insisted that the flagellants were creating a cultus financier, a pioneer in Florida development, uras born at  Hopewell, 
and ritual of their own in antagonism to those of the church. N.Y., on Jan. 2, 1830. At the age of 14 he went to work as a 
This view was borne out by the facts, in Germany in 1414, when clerk in a country store in Ohio. About 1850 he became a grain 
there was a recrudescence of the epidemic of flagellation which dealer and accumulated a small fortune, but lost it in a salt- 
was preached as the only way to salvation. I t  was suppressed by manufacturing venture. He borrowed money in 1867 and entered 
the Inquisition, but held its ground among the lower ranks of into partnership ni th  John D. Rockefeller and others who owned 
Catholic piety. In  the 16th century it subsisted in Italy, Spain oil refineries. The business uas  incorporated as the Standard Oil 
and southern France. Henry I11 of France met with it  in Pro- company in 1870, and Flagler was prominently associated with its 
vence, and attempted to acclimatize it  a t  Paris. Flagellation was management for many years. He built a number of palatial hotels 
occasionally practised as a means of salvation by certain Jansen- in Florida, spending nearly $50,000,000 there. He died May 20, 
ist convulsionaries in the 18th century. In  1820 a band of flagel- 1913, in West Palm Beach, Fla. (H.  J. SG ) 
lants appeared during a procession a t  Lisbon; and in the Latin FLAGSTAD, KIRSTEN (1895- ), Norwegian opera 
countries, a t  festivals, one may still see brotherhoods of penitents and concert singer, mas born in Hamar on July 12 ,  1895. At the 
flagellating themselves before the assembled faithful. age of 18 she sang as Kuri in Eugen dlAlbert's TiefEand. Her 

FLAGELLATA, single-celled animals (Protozoa [q.v.]) debut was so successful that she uas  sent to Stockholm for study. 
characterized by the possession of flagella-delicate, hairlike, There followed years in the Oslo and Gothenberg operas ; and then, 
protoplasmic processes which serve as organs of locomotion (func- nith her marriage in 1919, came several years of retirement. In 
tioning similarly to an oar or to the propeller of an airplane). 1933 she sang a t  the Wagner festival in Bayreuth, Ger. This led 

FLAGELLUM, a relatively long, filamentous organelle char- to her engagement in the Metropolitan Opera, New York city, and 
acteristic of many protozoans, bacteria and certain algae having her debut there, Feb. 2 ,  1935, as Sieglinde in Die Walkiire. Her 
flagellated stages in their life cycles, as well as of specialized cells success at the Metropolitan, in London and elsewhere was re- 
(choanocytes) of sponges. Flagella serve primarily as swimming markable, and she was hailed as one of the great Wagnerian singers. 
devices, but in some cases may be used to create food-bearing FLAGSTAFF, a city of northern Arizona, U.S., seat of Coco- 
na te r  currents or to investigate the surroundings Each fila- nino county Of the 60 sq mi. within the city limits about 48 
ment consists of a sheath and an inner axoneme nhich generally sq.mi.. comprising Coconino national forest lands, are unoccupied 
is attached to a cytoplasmic granule (blepharoplast). In electron Xrlzona State college, founded in 1899, the Lowell observatory, 
micrographs the axoneme typically shons 11 fibrils (2 central, I) the Saval observatory's Flagstaff station, the Atmospheric Re- 
peripheral). Although they are usually placed anteriorly, fla- search observatory and the Museum of Northern Arizona are lo- 
gella sometimes are attached posteriorly or laterally. and occasion- cated in Flagstaff. Once a mere cow-and-lumber town, it  became 
ally form the margin of a ribbonlike undulating membrane as in a tourist centre, the railhead for the Glen canyon dam, 135 mi. N., 
certain parasites (e.g., Tuypanosoma, Trichonzo~zas). Cilia ( q . ~ . ) ,  the base of extensive logging and lumber operations and a trading 
similar in structure to flagella, are typically shorter, more numer- centre for ranchers. The average annual precipitation is 19 in.; 
ous and usually arranged in rows. See also PROTOZOA; BACTERIOL- the altitude is 6.900 it .  Nearby are the Grand canyon, Oak Creek 
OGY; ALGAE ; SPONGES. ( R  P. H ) canyon, Hopi and Navaho reservations and five national monu- 

FLAGEOLET, in music, a kind of flzite d bec a i t h  a nem ments. Lumberjacks celebrating the 4th of July 1876, nailed a 
fingering, invented in France at the end of the 16th century and U S. flag to the top of a tall pine and called the unnamed settlement 
in vogue in England from the end of the 17th to the beginning of Flagstaff. A council-manager form of government was adopted 
the 19th century. The flageolet differed from the recorder ( q  v.) in 1958. For comparative population figures see table in ARIZONA: 
in that it had four finger holes in front and two thumb holes at Population. (GA. D.) 
the back instead of seven finger holes in front and one thumb hole FLAHAUT DE LA BILLARDERIE, AUGUSTE 
a t  the back. CHARLES JOSEPH, COMTE DE (1785-IS~O), French gen- 

FLAGET, BENEDICT JOSEPH (1763-1850), U.S. eral and statesman, was born in Paris on April 21, 1785. He 
Roman Catholic prelate. first bishop of the old west, was born entered the army as a volunteer in 1800 and received his commis- 
Nov. 7, 1763, in Contournat, France. Entering the Sulpician so- sion after the battle of Marengo. H e  became aide-de-camp to 
ciety, he mas ordained a priest in 1786 (or 1i8;), thereafter teach- Joachim Murat and was wounded at  Landbach in 1805. H e  
ing theology. He was one of several Sulpicians sent in 1792 to served at  Friedland (1807)~ in Spain (1808) and then in Germany. 
establish the first seminary in the United States. During the fol- Flahaut fought in the Russian campaign of 1812, and in 1813 
loning 17 years he served as missionary to \ incennes, Ind.; at- became general of brigade, aide-de-camp to the emperor and, after 
tempted to found a college in Havana. Cuba; and taught at  the battle of Lelpzig. general of division. After Napoleon's abdi- 
Georgetoxi~n college in Washington, D.C., and at  St. Mary's semi- cation in 1814 he \\,as placed on the retired list. The Hundred 
nary in Baltimore, Md. Days brought him into active service again. A mission to Vienna 
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to secure the return of Marie Louise resulted in failure. He was 
saved from exile by Talleyrand's influence, but was placed under 
police surveillance. Later he settled in England. 

Flahaut returned to France in 1827, and in 1830 was made a peer 
of France. He remained intimately associated with Talleyrand's 
policy, and was for a short time in 1831 ambassador at Berlin. 
He was afterward attached to the household of the duke of Or- 
leans, and in 1841 was sent as ambassador to Vienna, wl?ere he 
remained until 1848, when he was dismissed and retired from the 
army. After the coup d'ktat of 1851 he was again actively em- 
ployed, and from 1860 to 1862 was ambassador at  the court of 
St. James. 

Flahaut died on Sept. I ,  1870. 
FLAHERTY, ROBERT JOSEPH (1884-1951), U.S. film 

maker and explorer, called the father of the documentary film, 
was born a t  Iron Mountain, Mich., on Feb. 16, 1884. His Nanook 
of the North (1920-22), based on 16 months of living with and 
photographing Eskimos, set a new standard for dramatic inter- 
pretation of a way of life. In  a review of his Samoan film, Moana, 
in the New York Sun (Feb. 8, 1926), John Grierson first called 
Flaherty's methods documentary. Flaherty collaborated with 
F. W. Murnau (Tabu, 1929-31) and John Grierson (Industrial 
Britain, 1933) and then spent 18 months on a tiny ocean-battered 
Irish island, filming Man of Aran (1933). He worked for Alex- 
ander Korda on Elephant Boy, for the U.S. Film service and Pare 
Lorentz on The Land (1941) and for the Standard Oil company 
on Louisiana Story (1948). His death occurred a t  Dunnerston, 
Vt., on July 23, 1951. 

Flaherty preferred filming life in faraway places, declaring that 
primitive man had a freedom that modern man has lost. His in- 
exhaustible curiosity and patient, probing camera provided ac- 
cepted models of excellence for all nonfiction film makers. H e  
was also the author of two novels and of A Film-Maker's Odyssey 
(1939). See also MOTION PICTURES: Art of the Motion Picture. 

See Richard Griffith, T h e  World o f  Robert Flaherty (1953). 
(R. D. MAcC.) 

FLAIL, a farm hand-implement used for threshing grain. A 
flail consists of two pieces of wood, the handstaff or helve and the 
beater, held together at  one end by a thong. The former usually 
is a light rod about 5 ft. long. and the latter a cylinder about 30 in. 
long and 14 in. in diameter. With this implement one man could 
thresh 7 bu. of wheat, & of rye, I j of barley, 18 of oats or 20 of 
buckwheat in a day. The flail is of immense but unknown antiq- 
uity, and until the middle of the 19th century flailing by hand 
was one of the chief methods of threshing. Variants were still 
used in less developed areas, such as west China, in the second half 
of the 20th century, and variants were used on vegetable and 
flower seeds and special crops when the quantity involved did 
not justify a special machine. 

FLAMBARD, RANULF, or RALPH (d. 11 28), bishop of 
Durham and chief minister of William Rufus, was the son of 
a Norman parish priest. Migrating at  an early age to England, the 
young Ranulf entered the chancery of William I. He was dis- 
liked by the barons, who nicknamed him Flambard in reference 
to his talents as a mischief-maker. He appears to have played 
an important part in the compilation of the Domesday survey. in 
which he is mentioned as a clerk by profession, and as holding 
land both in Hants and Oxfordshire. Before the death of the 
old king he became chaplain to Maurice, bishop of London, but 
early in the next reign Ranulf returned to the royal service. He 
is usually described as the chaplain of Rufus; he seems in that 
capacity to have been the head of the chancery and the custodian 
of the great seal. But he is also called treasurer; and there can 
be no doubt that he was an agent of the extortion from which 
all classes suffered between 1087 and 1100. He profited largely 
by the tyranny of Rufus, farming for the king a large proportion 
of the ecclesiastical preferments which were illegally kept vacant, 
and obtaining for himself the wealthy see of Durham (1099). On 
the accession of Henry I, he was imprisoned, but escaped from the 
Tower of London. A popular legend represents the bishop as 
descending from the window of his cell by a rope which friends 
had conveyed to him in a cask of wine. He took refuge with 

Robert Curthose in Normandy. and received the administration 
of the see of Lisieux. After the victory of Tinchebrai (1106) 
the bishop made his peace with Henry, and was allowed to return 
to Durham where he passed the remainder of his life. His pri- 
vate life created much scandal, but he distinguished himself, 
even among 'the bishops of that age, as a builder and a pious 
founder. He all but completed the cathedral which his predeces- 
sor, William of St. Carilef, had begun; fortified Durham; built 
Norham Castle; founded the priory of Mottisfout and endowed 
the college of Christchurch. Hampshire. As a politician he ended 
his career with his submission to Henry. Ranulf died on Sept. 5, 
I I 28. 

FLAMBOROUGH HEAD, a promontory on the Yorkshire 
coast, England, between Filey and Bridlington bays of the North 
sea. I t  is a lofty chalk headland capped with boulder clay, pierced 
with caves and fringed with rocks of fantastic outline. Sea birds 
breed abundantly on the cliffs. A lighthouse, 214 ft. above sea 
level, marks the point lat. 54' 7' N., long. o" 5' W. Flamborough 
village is 2 mi. west of the extreme point. 

FLAMBOYANT STYLE, in architecture, the last phase 
of the Gothic in France, characterized by the dominance in tracery 
( q . v . )  of the line of double curvature, known as the "ogee curve," 
which generates the flamelike forms that give the name flamboyant 
to the style. Flamboyant forms begin to appear in the late 14th 
century, as in one of the chapels of Amiens cathedral (1373). By 
the middle of the 15th century they were almost universal. Bor- 
rowing from the English the idea of the reversed curve and of 
flowing tracery, the French developed them with greater freedom 
(see DECORATED PERIOD and GOTHIC ARCHITECTURE). The best 
flamboyant tracery is often simpler and more direct than the Eng- 
lish curvilinear work; grace of form and attenuation of line, a 
restrained use of cusps and generally slim proportions are the aims 
sought. In  the 16th century, tracery returned to lower and more 
stumpy proportions with a great use of round and elliptical arches. 

All work of the flamboyant period is characterized by lavish- 
ness of detail, multiplication of miniature niches, fantastic and 
elaborate crockets, pierced, traceried gables, curved-sided pin- 
nacles and the practice of intersecting and interpenetrating mould- 
ings of different profiles as, for instance, a cornice and a raking 
gable mould. Double and triple bases are frequent, the upper 
bases being penetrated by projecting shafts which have their own 
bases below. Among the outstanding examples of the style are 
the church of St. Maclou a t  Rouen (begun 1432) ; St. Wulfram a t  
AbbCville (1480); upper part of the cathedral a t  Rouen (1481- 
92);  the Palais de Justice at  Rouen (c. 1500); north transept of 
the cathedral of Beauvais (1500-48) ; and the spire of the north- 
west tower of the cathedral a t  Chartres ( I  j06). (T. F. H. ; P. F.)  

FLAME, as a phenomenon of the physical world, is generally 
understood to be burning gas. I ts  prerequisite is the formation of 
an explosive mixture, as, for example, coal gas and air. If such a 
mixture is ignited by a spark or small flame, the combustion 
spreads from the ignition source to the adjacent layer of gas mix- 
ture; in turn, each point of the burning layer serves as an ignition 
source for the next adjacent layer, and so on. I n  this way, reminis- 
cent of Christiaan Huygens' principle for the propagation of a light 
wave, a combustion wave (also called flame front, combustion 
zone) is formed which propagates through the gas mixture leaving 
in its wake hot burned gas. (See also COMBUSTION.) The mix- 
ture propagates a flame only above some minimum and below 
some maximum percentage of fuel gas. These percentages are  
called the lower and upper limits of inflammability. Mixtures of 
average coal gas and air, for example, will not propagate flame if 
the proportion of gas is less than about 5 %  or more than about 
31%. For natural gas the limits are about 4% and IS%, re- 
spectively. If the mixture is enclosed in a small vessel, or if i t  
flows through a narrow tiibe, the chilling effect of the wall of the 
vessel narrows the limits of inflammability; and below some criti- 
cal diameter whose exact magnitude depends mainly upon the 
nature of the fuel gas and the temperature of the enclosure, flame 
is quenched aItogether, even if the mixture ratio is the optimum 
for combustion of the fuel gas to carbon dioxide and water vapour. 

The combustion wave travels against the unburned mixture a t  
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a definite velocity, called the burning velocity. This velocity de- 
pends upon the composition of the mixture, increasing from 
zero at  the two limits of inflammability to a maximum at some 
intermediate percentage of fuel gas. I t  does not exceed 2 7 0  cm. 
per second for air and hydrogen (hydrogen, the fastest-burning 
gas, comprises about 50% of coal gas) and about 50 cm. per 
second for most other common fuel gases; it remains much less 
than 1,000 cm. per second for mixtures of fuel gases with oxygen, 
except under conditions of turbulence or detonation (see COMBUS- 
TION). Close to chilling surfaces the burning velocity always 
drops to zero. The distance over which the chilling is effective, 
the "quenching distance," is a well-defined measurable quantity. 
I t  increases as the composition of the mixture changes from the 
optimum to either the lean or rich side and decreases as the tem- 
perature of the wall is raised. I t  does not exceed 2 mm. for com- 
mon fuel gases and air, and drops to the order of 0.01 mm. for 
mixtures of oxygen and hydrogen or acetylene. 

Depending upon the conditions of mixture formation and gas 
flow, several types of flame structure may be distinguished and are 
described below. 

Diffusion Flame.-Consider a slow stream of fuel gas flowing 
from a tube into the open atmosphere. From the mouth of the 
tube upward air diffuses across the boundary of the stream toward 
the centre of the stream and forms an envelope of explosive 
mixture around a core of flowing fuel gas. This latter core dimin- 
ishes with height until, a t  some distance above the tube, it has dis- 
appeared. I t  thus assumes the shape of a cone. Near the surface 
of the cone the mixture is overrich in fuel, and farther outward it 
becomes progressively leaner. On ignition a combustion wave 
rapidly spreads through the whole envelope of explosive mixture, 
pressing forward from the faster-burning outer layers to the 
slower-burning inner layers until it hugs the cone of fuel gas. The 
wave is now in a position of equilibrium, being unable to penetrate 
farther into the gas stream because oxygen necessary for combus- 
tion is lacking there, and also unable to detach itself because the 
increased burning velocity in the oxygen-enriched outer layers 
would drive it back again toward the cone. The combustion zone 
thus maintains itself as a hollow cone above the tube, while the 
gas stream passes continually through it, carrying with it fresh 
molecules of fuel gas and sweeping away the hot combustion prod- 
ucts (water vapour and carbon dioxide) and the incombustible 
atmospheric nitrogen which remains after the oxygen is consumed. 
At the same time, fresh air is penetrating by diffusion into and 
against this stream of hot burned gas, to meet the fresh fuel gas 
in the combustion zone; and by the same process of diffusion a 
fraction of the burned gas, and also a fraction of the heat of com- 
bustion, penetrates into and against the inner cone of flowing fuel 
gas, diluting and heating it. Since common fuel gases contain 
hydrocarbons which at  high temperature crack to form hydrogen 
and free carbon, the inner cone thus acquires a shell of hot, carbon- 
bearing gas adjacent to the combustion zone. This shell increases 
in thickness from the base of the cone upward. The hot carbon 
particles, being small, solid bodies, glow brightly and impart to 
flames of this type their characteristic luminosity. They burn in 
contact with oxygen at  high temperatures. They accumulate 
readily on chilling surfaces; and when there is an oxygen deficiency 
in the stream, they cool below their ignition temperature and 
escape as soot into the atmosphere. 

The combustion zone is visible as a faint bluish glow surrounding 
the inner cone. In  a carbon-monoxide flame, which does not form 
free carbon and whose inner cone thus remains completely dark, 
the combustion zone is the only source of luminosity. This glow 
is chemiluminescent in character. The hot combustion products 
emerging from the zone emit no visible light but only infrared 
radiation of certain wave lengths. 

In the flame of a candle or pocket lighter, liquid fuel is drawn 
into the wick by capillary suction and volatilized over the exposed 
length of the wick by heat supplied from the surrounding combus- 
tion zone. The quantity of streaming vapour, and therefore the 
height and volume of the flame, can thus be regulated by adjusting 
the length of the wick. In  a candle the wick consists of braided 
cotton yarn in the form of a flat band which rises from a little 

pool of molten paraffin and curls over so that its tip projects into 
the air and burns. I t  thus remains constant in size. The wick ma- 
terial is chemically treated so that the ash residue is fusible and 
does not form a skeleton but collects at the tip in the form of a 
small bead. In  the early days of straight-wicked tallow candles 
(the wick being merely twisted) the wick did not regulate itself 
and had to be cut from time to time ("snuffing the candle"). Ir- 
regularly shaped diffusion flames are also formed by burning wood, 
bituminous coal and other materials which give off combustible 
gases on heating. 

When a gas stream issuing into the stagnant atmosphere has 
reached a certain height, it curls up into vortices which follow 
each other at more or less regular intervals. In large flames, vor- 
tices of combustion products may form around burning portions 
of the flame, shutting off the supply of oxygen, and the unburned 
core momentarily elongates, then contracts again as the vortex 
is carried away. This may repeat itself periodically, giving rise 
to the flicker of flames, sometimes accompanied by sooting. The 
regular rounded cone shape is lost. 

If the flame is placed in an open, upright cylinder, the resulting 
chimney effect carries the air along with the burning gas; this 
eliminates the tendency to form vortices, and the flame is cor- 
respondingly steadied. 

If air is added to fuel gas, the mixture still being above the 
upper limit of inflammability, the flame continues to burn by dif- 
fusion, though the combustion zone moves deeper into the core 
of fuel gas and less carbon is formed. The region of vorticity 
then is confined to the invisible burned gas well outside the 
luminous zone and a steady flame of regular rounded-cone shape 
results. 

If sufficient air is added so that the mixture is below the upper 
limit of inflammability, an inner combustion zone is formed, sur- 
rounded by an outer mantle; the latter continues to burn as a soot- 
free diffusion flame as long as the volume of air in the stream is less 
than required for complete combustion (see below). 

Flames of T u r b u l e n t  Jets.-When a gas stream issuing from 
an orifice into the atmosphere exceeds a certain critical velocity, 
it breaks up into a turbulent jet which entrains the surrounding 
air and broadens out in the form of a cone. The flame in such a 
jet consists of a highly irregular interplay of vortices of gas 
and air mixture, forming transitory random patches of combustion 
waves throughout the jet, and no cohesive combustion surface 
exists. The hissing or roaring sound associated with turbulent 
jets is augmented by the combustion, and such flames are often 
very noisy. With common fuel gases the burning velocity is too 
low, and the flame readily blows off the jet, unless an effective pilot 
flame is provided at  the base of the jet. A successful design con- 
sists in blowing a jet of oxygen from an orifice mounted con- 
centrically in the mouth of a much wider tube, from which a 
comparatively slow stream of fuel gas flows. The oxygen jet 
entrains most of the fuel gas; however, some of the gas burns 
from the wide mouth as a slow diffusion flame that serves as a 
pilot for the jet flame. 

Flames of Streams of Explosive Mixture.-Consider a 
mixture (e.g., coal gas and air) of a composition well within 
the explosive range, flowing from a tube into the atmosphere. 
From some point of ignition, a combustion wave spreads out until 
it forms a continuous surface over the whole cross section of the 
stream. This surface can be distorted into various shapes by un- 
even gas velocities, but by the principle of wave propagation it 
maintains its continuity and propagates as a unit against the flow 
of unburned gas, in a contest betmeen the burning velocity and 
the gas velocity. Three cases may arise: ( I )  if the gas velocity 
exceeds the burning velocity everywhere along the surface, the 
combustion wave blows off into the atmosphere and becomes ex- 
tinct; ( 2 )  if the gas velocity is at any point smaller than the 
burning velocity, the combustion wave flashes back against the 
stream; and (3 )  if the gas velocity is maintained equal to the 
burning velocity at some point, though exceeding it  everywhere 
else, the combustion wave becomes fixed in the gas stream and 
forms a stationary flame. 

The gas velocity is zero at  the boundary of the stream as a re- 
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The critical boundary velocity gradients are measurable, and by 

means of hydrodynamic equations of flow they permit calculation 
of the stability of flame at any flow for various burner tubes. 

In  a stable flame the combustion wave is thus anchored to the 
rim of the tube, while inside the stream-where the gas velocity 
exceeds the burning velocity-it is blown up to a cone which is : clearly visible because of its bluish or greenish luminosity. The 
angle of the cone surface against the direction of the gas flow is 
everywhere such that the burning velocity equals the component 
of the gas velocity normal to the surface; this is the condition of 

F~~ I F~~ 2 equilibrium governing the shape of the cone. If the flow lines re- 
B Y  C O U R T E S Y  O F  U S .  B U R E A U  O F  M I N E S  mained parallel to the stream axis and if the combustion wave 

FIG. I.-BURNING VELOCITY AND GAS VELOCITY INSIDE THE BURNER were a very thin mathematical surface moving everywhere with 
TUBE. CURVE FLASH BACK: 2s FLASH-BACK 3, constant velocity, the tip of the cone would be exceedingly sharp 
NO FLASH BACK 
FIG 2 -BURNING VELOCITY AND GAS VELOCITY ABOVE THE TUBE RIM. 

and pointed. However, a t  the tip the flow lines diverge in fanshape 
CURVES A.  B, C ,  BURNING VELOCITY AT HEIGHTS A,  B, C: CURVE 2, manner, and the combustion wave (being of not inconsiderable 
FLASH-BACK LIMIT. C U R V E  3, STABLE FLAME; CURVE 4, BLOWOFF width) is disposed in a curve so that the various wave layers meet 
LIMIT: CURVE 5, BLOWOFF the above condition. Hence the luminous layer a t  the tip appears 

sult of friction and rises steadily in the direction of the centre of a dome. 

the stream. Fig, I shows the conditions within the tube. The The blowoff stability of a flame can be considerably increased by 
heavy curve shows the magnitude of the burning velocity near the placing some solid object in the middle of the stream where 
wall. ~t is zero within the quenching distance, and beyond this dilution of the boundary by the surrounding air does not penetrate. 

distance it  rises to a constant value. The other lines are curves The combustion wave anchors itself to such objects by the same 
of the gas velocity for three different gas flows. ~f the flow tor- Process as described before, but the conditions within the stream 
responds to curve I, the gas velocity falls partly below the burning favour stability at  higher gas velocities than before. The ~ r i n -  
velocity, and the flame flashes back through the tube. If the flow ciple of placing an obstacle inside the gas stream is widely used 
corresponds to curve 2, the combustion wave can theoretically in flame-retaining devices and in grids for flame ports. 
maintain itself a t  any position in the tube. In practice, however, Temperature.--The temperature in the luminous part 
it will not be possible to regulate the gas flow with the absolute of a candle flame and similar diffusion flames is generally lower 
accuracy required for this purpose. If the flow corresponds to than 1,5000 C. In a flame gas and air corn- 
curve 3, the gas velocity is everywhere larger than the burning position the temperature may be as high as 2 , 0 0 0 ~  C., and in a 
velocity, and the flame is blown out of the tube. corresponding natural-gas flame,  goo" C. These figures increase 

In the latter case, as the combustion zone moves past the rim if the gases are preheated before combustion. A gas-air flame 

of the tube, it  enters a region over the chilling effect of the cannot be used for welding and similar operations, although its 
wall of the tube is gradually reduced, and consequently the curve temperature much exceeds the melting point of steel, because the 
of the burning velocity shifts toward the boundary of the stream. heat is not delivered rapidly enough to overcome losses by radia- 

This is illustrated in fig. 2. Three burning-velocity curves are tion from the heated surface and conduction to colder parts of the 
shown, corresponding to three heights, A, B and C, above the rim. metal; Oxygen-acet~lene flames used for such operations are not 
At height A, close to the rim, the burning-velocity curve is about only hotter but also deliver a much more rapid and concentrated 
the same as in the diagram of fig. 1. At height B it  has shifted heat flux as a result of the high burning velocity of such mixtures. 
toward the boundary. At height C the shift has become a maxi- The performance of gas-air flames is improved in blast lamps and 
mum; here the chilling effect of the tube is small; nevertheless, blowtorches, which deliver rapidly a great volume of flame gas; 
the burning velocity drops to zero because the mixture is diluted by such flames are used by glass blowers and plumbers. 
interdiffusion with air and because the adjacent air is carried IiurnerG--In air-injection gas burners used for domestic gas 
along by the stream, thus forming an outermost boundary of ranges and many industrial applications, the fuel gas issues from 
nonexplosive gas. At greater heights the nonexplosive boundary a small hole-the orifice-as a turbulent jet which entrains the 
layer broadens and correspondingly the burning-velocity curve re- surrounding air; the turbulent, fast-flowing mixture is then dis- 
cedes from the boundary; hence, if the gas velocity is as large as  tributed to the flame Ports by means of a Venturi duct (fig. 3). 
shown in curve 5 ,  it exceeds the burning velocity everywhere and In this gradually expanding duct the gas motion decreases and a 
the flame blows off the tube. At any flow between limiting curves slight pressure is built up which forces the mixture uniformly 
2 and 4 the flame settles down to such a height above the rim that through the portholes and thus permits any desired pattern of 
gas-velocity curve and burning-velocity curve meet each other small flames on the burner head. The percentage of air in the 
tangentially. For example, let us suppose that the gas stream is mixture increases when the orifice is made smaller or the flame 
adjusted to correspond to gas-velocity curve 3. If the combustion ports are enlarged. In the design of such burners, the tendency 
zone drops below height B, the burning-velocity curve shifts to has been to keep the volume of entrained air noticeably below that 
the right, the gas velocity is larger everywhere, and the combus- required for complete combustion because in this way better flame 
tion zone lifts up again toward height B. If it should exceed this stability is obtained; hence, a part of the fuel gas burns in the 
height, the burning-velocity curve shifts to the left, the gas veloc- outer mantle by diffusion (see above). Air shutters are usually 
ity falls below the burning velocity at  some distance from the provided around the jet. The flame ports are spaced close .to- 
boundary, and the combustion zone is driven back to its equi- gether to form a grid, which further stabilizes the flame. Burn- 
librium position at  height B. ers with closely spaced square grids are known as MCker burners. 

The flame thus remains stable between a critical lower and upper In  the ordinary Bunsen burner (q.v.) only a single flame is 
gradient of the gas velocity at  the stream boundary, represented wanted; hence, a Venturi duct is unnecessary and the jet is passed 
by the slopes of curves 2 and 4 and corresponding to flash back into a short straight tube within which the turbulence subsides 
and blowoff, respectively. For a flame burning in air, the blowoff somewhat. The gas flow and air shutters are adjusted to produce 
gradient increases sharply as the mixture is enriched with fuel gas, a stable flame at  the outlet of the tube. Enough turbulence usually 
because in this case the interdiffusing air increases the burning persists to produce an unruly and slightly noisy flame. This is 
velocity at  the boundary, and blowoff can occur only when an ap- much more pronounced in the plumber's blowtorch; here a large 
preciable layer of outer air is carried along by the stream. Rich jet of hot gasoline vapour burns partly in the zone of turbulent 
flames are therefore much more stable. However, if the surround- air entrainment. Such jet flames blow off readily and must be 
ing atmosphere does not consist of air, but of some inert gas, such stabilized; this is accomplished by a perforated tube around the 
flames blow off readily. jet. The perforations near the jet base admit air and farther along 
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I I - I - I 
B Y  C O U R T E S Y  O F  U  S  B U R E A U  O F  M I N E S  

FIG.  3.- AIR INJECTION B U R N E R .  APPLICATION O F  T H E  V E N T U R I  PRINCI-  
P L E  TO O B T A I N  U N I F O R M  DISTRIBUTION O F  T H E  G A S  MIXTURE TO THE FLAME 
P O R T S  ( A )  T U R B U L E N T  G A S  JET E N T R A I N S  A I R ,  ( 6 )  VELOCITY DECREASES.  
STREAM MOMENTUM I S  TRANSFORMED INTO P R E S S U R E .  ( C )  SLOW -MOVING,  
SLIGHTLY C O M P R E S S E D  G A S  MIXTURE FLOWS UNIFORMLY THROUGH THE 
F L A M E  P O R T S  

the tube serve as a grid for a flame attachment. The tube also 
passes enough heat back to the fuel line to vapourize the liquid 
fuel. The latter is usually delivered to the jet by air pressure from 
a hand pump. The blowtorch must be primed before use by 
heating the perforated shield and the fuel line with a flame; other- 
wise, liquid fuel spurts from the orifice and no vapour jet is 
formed. 

Burners in which a jet of air or oxygen is passed into fuel gas 
are termed blowpipes or blast lamps. As mentioned above, the 
jet flame is stabilized by the surrounding slow-burning diffusion 
flame of the portion of fuel gas that is not entrained by the turbu- 
lent jet (fig. 3). By using jet nozzles of various orifice diameters, 
and adjusting the control valves, sharp flames of very small and 
very large size can be produced. Burners of this type are made 
as hand torches and desk burners and are widely used for glass 
blowing and soldering. For blowing quartzware, blast lamps burn- 
ing hydrogen and oxygen are suitable. The mouth blowpipe, a 
conical brass tube curved at  the small end and terminating in a 
small round orifice, was first adopted for testing minerals in the 
18th century. A small jet flame is b lo~i~n  within an alcohol flame 
and directed against a small sample of the mineral on a piece of 
charcoal or some other support. The flame gas above the jet tip 
tends to reduce and, below, to oxidize the sample. A grain of lead 
ore is thus alternately reduced to a small globule of metal and 
oxidized to a characteristic red and yellow oxide. Other minerals 
give various other characteristic reactions. 

Hand torches for welding are equipped with regulating valves, a 
mixing chamber and exchangeable nozzles for various sizes of 
orifices, depending on the thickness of the material to be welded. 
For oxyacetylene welding, which came into general use in 1900, 
an approximate I : I  ratio of oxygen and acetylene is maintained 
because the resulting normal or neutral flame, as it is called. is the. 
one required in practically all welding operations. This neutral 
flame, characterized by a brilliant, white inner cone and a faint, 
blue outer envelope, also serves as a reference point for adjust- 
ment of gas composition to produce other types of flame. If the 
gas ratio is increased with respect to acetylene, the carburizing 
flame, which is easily recognized by its additional zone of lumi- 
nosity, is obtained; flames of this type are employed in welding 
steel and in hard-facing processes. Similarly, an increase in oxy- 
gen concentration gives rise to the oxidizing flame, which differs 
slightly in appearance from the neutral flame by reason of its 
shorter inner cone and which finds its special application in the 
welding of brass and bronze. 

The cutting of iron and steel, as distinguished from welding, 
consists in raising the material to its ignition temperature and con- 
tinuously oxidizing it with a stream of oxygen. In  addition to the 
chemical reaction. there is a mechanical eroding effect of the oxy- 
gen stream ahich assists in the cutting process by washing molten 
metal out of the cut. Hence the tip of a cutting torch contains a 
central orifice supplying the cutting jet of oxygen surrounded by 
several other orifices which deliver the oxyacetylene mixture neces- 
sary for the preheating flame. In practice the preheating flame 
must be maintained during the cutting to compensate for heat 
losses by conduction and radiation. Industrially, use of the oxy- 

acetylene flame has taken precedence over that of the oxyhydrogen 
flame, since the maximum temperature of the former is more than 
400' C. higher than the highest temperature achieved in the oxy- 
hydrogen flame. 

The atomic hydrogen flame and its mode of generation are 
basically different from all other oxy-fuel-gas flames. Thus, the 
arc welding torch bears little resemblance to the common gas 
welding torch. I t  consists principally of a pair of tungsten elec- 
trodes around which a stream of hydrogen gas is passed. The 
action of the electric arc ~roduces  a dissociation into atomic hvdro- 
gen, the formation of which is visible as a pink cone-shaped area 
above the electrodes. This is the characteristic colour of the 
Balmer series spectrum of atomic hydrogen. On recombination of 
the hydrogen atoms the heat of formation of molecular hydrogen is 
liberated, which is responsible for the attainment of the high flame 
temperature (about 3,800" C.). Aside from the development of 
temperatures higher than those of other arcs and gas flames, the 
hydrogen atmosphere excludes contaminating gases, such as oxy- 
gen and nitrogen, from contact with the weld. 

Fluorine and hydrogen are distinguished by a very high heat of 
reaction and a low specific heat of the reaction product, hydrogen 
fluoride. These, coupled with the fact that hydrogen fluoride is 
very stable and thus dissociates very little, result in exceedingly 
high flame temperatures between 4,000" and 5,000" C. 

BIBLIOGRAPHY.-B. Lewis and G. von Elbe, Conzbustion, Flames and 
Explosions oj Gases (1951) ; J. E. Garside, J. S. Forsyth, A. R. Hall, 
D. T. A. Townend, "A Study of Aerated Burner Flames," The Institu- 
tion of Gas Engineers, Communzcation No. 2jj (1943) ; W. Yost, 
Explosion and Combustion Processes in Gases (1946) ; M. W. Thring, 
The Science of Flames and Furnaces (19.52). (B. Ls.) 

FLAMEN (from flare, "to blow up" the altar fire), a Roman 
sacrificial priest. The flamens were subject to the pontifex maxi- 
mus and were consecrated to the service of some particular deity. 
The highest in rank mere the flanzen Dialis, flamen martialis and 
flamen quirinalis, who were always patricians. When the number 
of flamens m7as raised from 3 to 15, those already mentioned 
were entitled maiores; the other 12, called minores, were chosen 
from the plebs. Toxard the end of the republic the number of 
the lesser flamens diminished. The flamens were elected for life, 
but they might be compelled to resign for neglect of duty or on 
the occurrence of some ill-omened event during the performance 
of their rites. The characteristic dress of the flamens was the 
apex. a white conical cap; the laena or mantle; and a laurel wreath. 
The official insignia of the @amen Dialis (of Jupiter), the highest 
of these priests, were the white cap (pileus, albogalerus), at  the 
top of which was an olive branch and a woolen thread; the laena, 
a thick ~ ~ o o l e n  toga praetexta woven by his wife; the sacrificial 
knife; and a rod to keep the people from him when on his way to 
offer sacrifice. He was entitled to a seat in the senate and a curule 
chair. The sight of fetters being forbidden him, his house was 
a sanctuary for a prisoner, and a criminal who met him in the 
street was respited. He mas not allowed to leave the city for a 
single night, to ride or even touch a horse, to swear an oath, to 
look at an army. to touch anything unclean, or to look upon peo- 
ple working. His marriage, performed with the ceremonies of 
confarreatio, was dissoluble only by death, and on the death of his 
wife (called flamiltica Dialis) he mas obliged to resign his office. 
The flanti?zica Dialis assisted her husband at  the sacrifices and 
other religious duties which he performed. The main duty of the 
flamens was the offering of daily sacrifices; on Oct. I the three 
~naiores drove to the capitol and sacrificed to Fides Publica (the 
Honour of the People). 

Distinct from the above were the pamen czrrialis, who assisted 
the curio with the religious affairs of each curia ( q . ~ . ) ,  the flamens 
of various sacerdotal corporations, such as the Arval Brothers 
(q.v.), and the flamen Azlgzrstalis, who superintended the worship 
of the emperor in the provinces. 

See C. Jullian in Daremherg and Saglio, Dictionnuire drs antiquitis; 
J. E. Sandys, Cotnpanion to Latin Studzes (1921). 

FLAME PHOTOMETRY is the study of spectra emitted 
in flames. The atoms of each element exhibit characteristic spec- 
tra; the wave lengths of light which they emit or absorb are in- 
variable for all practical purposes. These spectra are emitted 
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readily when elements are exposed to the very high energies of 
an electric arc, spark or high-temperature flame. The light emitted 
is seen as discrete lines when viewed through a suitable spectro- 
scope, and its intensity depends on the amount of the element 
energized. Measurement of the wave lengths and intensities of 
light emitted by the excited atoms therefore constitutes a conven- 
ient device for qualitative and quantitative analysis (see SPEC- 
TROSCOPY). 

The principles of flame spectroscopy were established in the 
middle and late 19th century. The construction in 1945 of a 
photoelectric flame photometer employing filters placed its prac- 
tical utilization on a firm basis. The instrument, called a flame 
photometer, proved extremely popular for the simple, sensitive 
and precise analysis of sodium and potassium. Since this time, 
the field of flame photometry has become of the greatest scientific, 
medical and industrial importance. Studies of large numbers of 
fuels, burners and photoelectric detection devices have extended 
the analytical applications to many elements contained in materials 
varying from rocks, alloys and metals to biological tissues. Very 
sensitive applications are limited to the elements of the first two 
groups and the first transition group of the periodic table (see 
PERIODIC LAW), but in particular to those ~ ~ h i c h  require relatively 
little thermal energy to emit light. The advent of very hot flames 
in the 1950s began to remove this limitation. 

All substances are prepared for flame photometry by similar 
procedures. The sample is dissolved in a liquid which is then 
aspirated and sprayed into a flame. The emitted light enters a 
spectrograph which isolates the wave lengths to be measured by 
means of a filter, prism or grating. A photocell receives the light 
and converts it into electric energy which in turn is displayed by 
a meter. A millionth of a gram in one millilitre of fluid is readily 
measured with a precision of 1% to 2%. Modern instruments 
permit the simultaneous measurement of several elements-in- 
stead of one at  a time-by the employment of multiple photo- 
electric receivers. Such instruments are called flame spectrom- 
eters. Flame photometry has brought about the development of 
completely new areas of knowledge. An example in medicine is 
the field of salt and water or electrolyte metabolism, which was 
virtually nonexistent prior to the advent of the flame photometer. 
This instrument has revolutionized the recognition and treatment 
of a wide variety of conditions. 

BIBLIOGRAPHY.-R. B. Barnes, D. Richardson, J. W. Berry and R. L. 
Hood, "Flame Photometry, a Rapid Analytical Procedure," Industr. 
Engng. Chem. (Anal.), 17:6oj (194j) ; B. L. Vallee in Trace Analysis, 
ed. by J .  H. Yoe and H. J .  Koch (1957) ; M. Margoshes and B. L. Vallee, 
"Flame Photometry and Spectrometry Principles and Applications," in 
Methods of Biochemical Analysis, vol. 3 ,  ed. by D. Glick (1956). 

(B. L. V.) 
FLAME THROWER. A military assault weapon that pro- 

jects a stream of blazing oil or thickened gasoline against enemy 
positions. As used in World War I1 and the Korean war it con- 
sisted basically of one or more fuel tanks, a cylinder of compressed 
gas to supply the propelling force, a flexible hose connected to the 
tanks and a trigger-nozzle equipped with some means of igniting 
the fuel as it was spewed forth. The portable type, carried on 
the backs of ground troops, had a range of about 4 j yd. and enough 
fuel for about 10 sec. of continuous "firing." Larger and heavier 
units installed in tank turrets could reach out more than IOO yd. 
and carried enough fuel for about 60 sec. of fire. To achieve maxi- 
mum results, several short bursts were usually fired rather than 
one long blast. 

Modern flame throwers first appeared in the early 1900s when 
the German army tested two models, one large and one small. sub- 
mitted by Richard Fiedler. The smaller jlamntenwerfer, light 
enough to be carried by one man, used gas pressure to send forth 
a stream of flaming oil for a distance of about 2 0  yd. The larger 
model, based on the same principle, was cumbersome to transport, 
but had a range of more than 40 yd. and enough fuel for 40 sec. 
of continuous firing. Favourably impressed, the German army 
adopted these weapons and used them with surprise effect against 
Allied troops in 191 j. The British and French soon countered 
with flame throwers of their own, but none of the World War I 
types had sufficient range or duration of fire to be satisfactory. 

Their chief effect seems to have been to terrorize the troops they 
were used against. 

All major powers employed flame throwers in later years, both 
the back-pack type and the tank-mounted variety. Based on the 
same principle as Fiedler's early models, they incorporated tech- 
nical refinements that made them far more effective, though still 
limited in range and duration of fire. British and U.S. flame 
throwers were fueled with napalm, a type of thickened gasoline 
that carried much farther than ordinary gasoline, burned with 
intense heat and clung like jelly to whatever it  touched. These 
fearsome weapons were valuable for attacking enemy troops, burn- 
ing away camouflage material and probing underbrush or the gun- 
ports of enemy positions. They were especially effective in World 
War I1 against the defensive-type warfare of the Japanese who 
stubbornly defended their caves and coconut-log bunkers on Pacific 
islands. 

(See also CHEIVIICAL WARFARE; GREEK FIRE; NAPALM.) 
(H. C. T . )  

FLAMINGO, the name for six species of large water birds 
with remarkably long neck and legs, webbed feet and heavy duck- 
like bill bent abruptly downward. Related to herons (q.v.), they 
constitute the family Phoenicopteridae, in the order Ciconiiformes. 
They have black wing quills, and most are rosy-white with scarlet 
shoulders, but the American flamingo (Phoenicopterus ruber) is 
bright vermilion. 

The American flamingo occurs on the Atlantic and gulf coasts of 
tropical and subtropical America, breeding locally in large colonies 
along mud flats in the Bahamas, Cuba, Haiti, Yucatbn, Guiana 
and formerly the Florida Keys. They are gregarious birds; flocks 
numbering hundreds may be seen in long, curving flight formations 
and in wading groups along the shore. In  feeding, the flamingo 
tramps the shallows, stirring up organic matter, especially small 
mollusks and crustaceans, which it strains from the muddy water 
by means of its sievelike lamellated bill. The nest is a truncated 
cone of clayish mud piled up a few inches in a shallow lagoon; 
both parents share 30 days incubating one or two chalky white eggs 
which are laid in the hollow of the cone. Downy-white young, with 
short legs and straight bills, leave the nests in two or three days 
and are fed by regurgitation on partly digested food of the adults. 

Phoenicopterus antiquorz~m breeds in west-central Asia, north- 
west India, Caspian sea and Persian gulf, South Africa and the 
Cape Verde Islands. P.  chilensis ranges from Peru and Uruguay to 
Tierra del Fuego. The smaller Phoenicoparrus andinus and P. 
jamesi live in Chilean and Argentine Andes, the latter to southern 
Peru. Phoeniconaias minor is abundant in the lake district of east 
Africa, also occurring in south Africa, Madagascar, northwest 
India and possibly Senegal. 

Fossil forms have been found in France and Oregon. 
(G. F. Ss.; X.) 

FLAMININUS, TITUS QUINCTWS (c. 2 28-1 74 B.c.) , 
Roman general and statesman. He was military tribune under 
M. Claudius Marcellus, the conqueror of Syracuse. In  199 he was 
quaestor, and consul the next year. 

Flamininus was one of the first and most successful of the 
rising school of Roman statesmen, the opponents of the narrow 
patriotism of which Cato was the type, the disciples of Greek cul- 
ture and the advocates of a wide imperial policy. His personal 
charm, his knowledge of men and his intimate knowledge of Greek 
all marked him out as the fittest representative of Rome in the 
east. Accordingly, the province of Macedonia and the conduct of 
the war with Philip V of Macedon were assigned to him. Flamini- 
nus modified both the policy and tactics of his predecessors. H e  
spent most of his first year in gaining control of Greece by di- 
plomacy and force. Hostilities \Tere renewed in the spring of 
19'7, and Flamininus took the field supported by nearly the \\hole 
of Greece. At Cynoscephalae the Roman legion met the Mace- 
donian phalanx for the first time, and defeated it. Philip lost 
all his foreign possessions. but retained his Macedonian kingdom 
almost entire; he was required to reduce his army, to give up all 
his decked ships except five and to pay an indemnity of 1,000 

talents. All the Greek states which had been subject to the king 
became free and independent. Flamininus' last act before re- 
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turning home was to ask the Achaeans to ransom the Italian cap- 
tives who had been sold as slaves in Greece during the Hannibalic 
War. These were presented to him on the eve of his departure 
(spring 194) and formed the chief ornament of his triumph. In 
192. on the rupture between the Romans and Antiochus I11 the 
Great, Flamininus returned to Greece as the civil representative of 
Rome. He secured the wavering Achaean states! cemented the 
alliance with Philip and contributed largely to the Roman victory 
at  Thermopylae (191). In  183 he undertook an embassy to 
Prusias, king of Bithynia. to induce him to deliver up Hannibal, 
who took poison. Nothing more is known of Flamininus. 

FEAMINIUS, GAIUS, Roman statesman and general, of 
plebeian family. During his tribuneship (232 B.C.); in spite of 
the determined opposition of the senate and his oxvn father, he 
carried a measure for distributing among the plebeians the agcr 
Galliczls Pice~ius,  an extensive tract of newly acquired territory 
to the south of Ariminum (Cicero. De senectufe,  4. B Y Z L ~ L I S ,  14'). 
I n  223, when consul with P. Furius Philus, he took the field against 
the Gauls, who were said to have been roused to mar by his 
agrarian lam. Having crossed the Po to punish the Insubrians, he 
at  first met with a severe check and was forced to capitulate. 
Reinforced by the Cenomani. he gained a decisive victory on the 
banks of the Addua. He  had previously been recalled by the 
optimates: but ignored the order. The victory seems to have been 
due mainly to the admirable discipline and fighting qualities of 
the soldiers; the decree of the senate against his triumph was 
overborne by popular clamour. His name is further associated 
with two great works. H e  erected the Circus Flaminius on the 
Campus Martius for the acco~nmodation of the plebeians. and 
continued the military road from Rome to ;2riniinum. which had 
hitherto only reached as far as Spoletium. He  probably also in- 
stituted the "plebeian" games. In  218. as a leader of the demo- 
cratic opposition, Flaminius was one of the chief promoters of the 
measure ~vhich debarred senators from con~mercial speculation 
(Livy xxi, 63). His support of this measure vastly increased his 
popularity with his o m  order and secured his second election as 
consul in the following year (x7), shortly after the defeat of T. 
Sempronius Longus at  the Trebia. He  hastened a t  once to Ar- 
retium to protect the passes of the rlpennines, but was defeated 
and killed at the battle of the Trasimene lake (see PUNIC \TARS; 
TRASIJIENVS, LAKE). 

FLAMSTEED, JOHN (1646-1 7 ~ q ) ,  English astronomer and 
clergyman and first astronomer royal a t  the newly founded Green- 
wich observatory, was horn at  Denby, near Derby, on Aug. 19. 
1646. He  was educated a t  the free school of Derby, but was forced 
to leave in 1662 because of bad health. During his illness he be- 
gan to study astronomy, observing a solar eclipse on Sept. 1 2 ,  

1662, and corresponding with several astronomers. His early 
studies were communicated to the Royal society in 1670 and were 
published in the Philosophical Tra?zsactions, gaining him general 
scientific recognition. I n  1670 Flamsteed entered his name at  
Jesus college, Cambridge, and in 1674 took a degree of M.A. by 
letters-patent. He was ordained in 167j. He  attracted the at- 
tention of Sir Jonas Moore whose influence with Charles I1 
secured for him the position of astronomical observator upon the 
establishment of the Greenwich observatory in 16;s. Except for 
a few gifts from Moore. Flamsteed supplied all of his own instru- 
ments from his salary of £100 a year and the income of the living 
of Burstow. Surrey, besto\ved upon him in 1684 by Lord North. 
On the death of his father in 1688, a small inheritance provided 
Fla~nsteed with the means to construct a mural arc, with which 
he began systematic observations on Sept. 1 2 ,  1689. The latter 
part of Flamsteed's life passed in a turmoil of controversy re- 
garding the publication of his results. He struggled to withhold 
them for presentation in completed form; but they were urgently 
needed. by Sir Isaac Newton and by Edmund Halley among others, 
for the testing of current theories. Newton. through the Royal 
society, led the movement for immediate comn~unication, whence 
arose much ill-feeling between him and Flamsteed. I n  I 704 Prince 
George of Denmark undertook the cost of printing, and. despite 
the prince's death in 1708 and Flarnsteed's objections, the observa- 
tions were printed. The Historin coe l~s t i s ,  embodying the first 

imperfect Greenwich star catalogue, was issued under Halley's 
editorship in I 7 I 2. Flamsteed denounced the production (400 
copies) as surreptitious and later. when Newton's influence with 
the government declined, secured and burned 300 of thern. Flam- 
steed died at  Greenwich on Dec. 31. 1;19. The preparation of 
his monumental work. Historin coelestis Brifannica (3 vol. folio, 
1 7 2  ji. was finished by his assistants Joseph Crosthwait and Abra- 
ham Sharp. The first two volumes included the whole of Flam- 
steed's observations, the third the British Catulogue of nearly 
3,000 stars. The extent and quality of his work, which forms the 
basis of modern star catalogues, were the more remarkable con- 
sidering his severe physical sufferings and straitened means. 

See F. Baily, Account o f  the Rev.  Johfz Flantsteed (18~5). 
(0. 5. E.) 

FLANDERS, COUNTY OF, a powerful medieval princi- 
pality in the southurest of the Low Countries, which occupied 
territories that are now divided between the French de'purtevzent 
of Nord, the Belgian provinces of East Flanders and West Flan- 
ders, and the Dutch province of Zeeland ( q q . ~ . ) .  'The name ap- 
pears in the 8th century and is believed to mean "flooded land." 
The pagus Flandrensis was at  first an inconspicuous Frankish dis- 
trict, but a remarkable line of Flemish counts succeeded in erecting 
a quasi-independent state on the borders between the French and 
the German kingdoms out of French and German fiefs. As the 
treaty of 1-erdun (843j had made the Scheldt river the dividing 
line between West and East Francia. the count of Flanders came 
to be a vassal of the French king for what he held west of the 
Scheldt (Cro~vn Flanders or Kroonvlaanderen, the most important 
part of his countship) and a vassal of the German king for what 
he held east of it (.\alst, etc.; collectively called Imperial Flan- 
ders or Rijksvlaanderen as part of the Holy Roman empire). 
Linguistically also Flanders mas a borderland, including Romance- 
speaking and Germanic-speaking peoples. 

The Counts of Flanders i n  the Middle Ages.-In the Caro- 
lingian period the pagus Flandrensis was the region around Bruges. 
The rise of the Flemish dynasty began when the count or official 
administrator of the pagus, Baldwin I Iron-Arm or Ferreus, mar- 
ried the Frankish king Charles I1 the Bald's daughter Judith in 862 
and mas established as count with control over a number of pagi 
between the North sea and the Scheldt. His son and successor, 
Baldwin I1 (count from 879 to 918). who married the English king 
Alfred the Great's daughter Xelfthryth, was the founder of the 
d e  facto autonomous county and reigned independently over a vast 
territory along the coast of the North sea; he fought the Danish 
raiders (invasion of 879-883). His son. Arnulf I the Great (918- 
965j, continued the policy of independence and territorial expan- 
sion: extending the southern frontiers of Flanders to the Canche 
river: the main enemy at this time was Normandy. Arnulf's son 
Baldrvin 111, however. who had been associated with him as count 
from 959, died before him (962).  and when Arnulf himself died 
an internal crisis broke out under the rule of his grandson Arnulf 
I1 (965-988); but authority was restored under the latter's son 
Bald~vin I V  (988-1035); who consolidated his internal position 
and resumed the expansionist policy. This count looked eastward, 
coveting imperial territory. and succeeded in conquering lands 
in the Scheldt estuary and also Valenciennes. an important town 
on the Scheldt; clearly he thought of the Scheldt as the natural 
frontier for Flanders on the east. His son Baldwin \: (1035-67), 
an equally able ruler. continued the eastward expansion, adding 
imperial territories such as Aalst and Termonde. east of the 
Scheldt, to his dominions. His son and successor Baldwin VI 
(1067-70j, by marrying Richildis, heiress of the neighbouring 
Hainaut (q.v.), and thus becoming count of that principality him- 
self, was the first to establish personal union between Hainaut 
and Flanders; but the succession of his son hrnulf I11 in 1070 
was contested by Robert I the Frisian (d. 1093), another son of 
Baldwin V,  who became count in 1071. 

Robert the Frisian was a powerful ruler and a stern upholder of 
public order. who also took useful initiatives for the economic 
development of t h e  county. His son Robert 11, who had been 
associated with hinl as count from 1087, was succeeded in 11 11 by 
his son Baldwin VII  (d. 11 1 9 ) ,  called Baldwin with the Axe be- 
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cause of his repression of violence and crime. On his death the 
male line of the first dynasty of Flemish counts became extinct. 

The next count, designated by Baldwin VII, was his cousin 
Charles, son of the Danish king Canute IV by Count Robert 11's 
sister Adela. Surnamed the Good for his wise administration, 
Charles was assassinated at  Bruges in 1127 and left no children. 
The French king Louis VI  then intervened and had his candidate 
accepted as count: namely William Clito or the Aetheling, son of 
Robert Curthose, duke of Normandy (whose mother was a daugh- 
ter of Baldwin V), and thus an enemy of Henry I of England, 
against whom the move was directed (1127). This intervention 
showed that the French crown was emerging from its period of 
weakness and consequently that Flanders would no longer enjoy 
undisturbed independence. William Clito, however, soon proved 
unacceptable to the Flemish population and on his death (1128) 
the county went to Thierry or Diederik (Dietrich) of Alsace, the 
son of Gertrude, another sister of Robert 11. Thierry and his son 
Philip (1168-91) consolidated the counts' position and won great 
international prestige for the county, especially since Philip mar- 
ried Elizabeth of Vermandois and thus reigned over territories that 
stretched far south toward the region of Paris. 

Philip's death without issue and the strong policy of Philip I1 
Augustus of France brought Flanders to a perilous position, but 
the king failed to annex the county itself, to which Baldwin V 
of Hainaut, a brother-in-law of Philip of Alsace, succeeded as 
Baldwin VII I  (1191-95), though considerable territory was lost 
in the south (Vermandois and Artois). Then Baldwin VIII's son 
Baldwin I X  (VI of Hainaut), who became Latin emperor of Con- 
stantinople in 1204 (see BALDWIK I ) ,  was succeeded in 1205 by 
his five-year-old daughter Joan. The French king obtained cus- 
tody of Joan and made her marry Ferdinand (Ferrand), a younger 
son of Sancho I of Portugal, in 12 12, but in spite of his calculations 
Ferdinand took sides against him under Flemish pressure and 
joined the anti-French coalition formed by the emperor Otto IV 
and John of England. On the defeat of the coalition in the battle 
of Bouvines (q.v.) in 1214, Ferdinand was taken to Paris as a 
prisoner, but Joan was permitted to administer Flanders by the 
grace of the French crown. She died childless in 1244 and was 
succeeded in Flanders and Hainaut by her sister Margaret. 

Margaret's reign (1244-80) was unfortunately marked by the 
struggle between the houses of Avesnes and Dampierre, the former 
being children of her marriage with Bouchard of Avesnes, which 
was annulled, the latter of her subsequent marriage with William 
of Dampierre (d. 1241). Finally Louis I X  of France adjudged 
Flanders to Dampierre and Hainaut to Avesnes, but the rivalry 
between the two houses went on. I t  became rather dangerous for 
Flanders when the house of Avesnes obtained the county of Hol- 
land, on the northern flank of Flanders, in 1299, just when Marga- 
ret's younger son Guy of Dampierre, count of Flanders from 1278 
to 1305, had to face a major crisis in Franco-Flemish relations. 
The French king Philip IV the Fair was in fact trying to bring 
Flanders directly under royal control and finding support in 
the town oligarchies (such as the 39 e'chevins of Ghent), who were 
the count's political opponents. Guy, however, had the support 
of the rest of the population, especially in the towns, who felt 
themselves oppressed by the oligarchies. Against the French 
threat, Guy allied himself with Edward I of England (1294 and 
1297), but when Edward had to withdraw his forces from Flanders 
in order to deal with the Scots the county was open to invasion. 
The French overran it  in 1300 and took the old count prisoner. 
The people, however, detested the foreign rule, and on May 18, 
1302, the French in Bruges were attacked by surprise and many 
of them killed (the "Matins of Bruges"). A powerful French 
army under Jacques de Chgtillon then marched on Flanders for 
revenge, but the Flemings inflicted a disastrous defeat on it in the 
battle of Courtrai or battle of the Golden Spurs (July 11, 1302). 
This saved Flanders from French occupation, but the war dragged 
on till the treaty of Athis-sur-Orge (9.v.) in 1305. This treaty 
recognized Flemish independence, but imposed heavy financial 
burdens on Flanders and consequently led to considerable loss of 
territory in the south (Lille, Douai. Orchies) under the treaty of 
Pontoise (1312) between Philip IV and Guy's son and successor 

Robert of BCthune, now Robert 111 of Flanders (1305-22). 
The 14th century brought a new political problem: the big 

towns, especially Ghent (about 50.000 inhabitants), tried to estab- 
lish communal autonomy against the count and went far toward 
founding independent city-states. In  consequence the counts 
lookec! for support to the king of France. Under Louis of Nevers, 
who succeeded his grandfather Robert of BCthune as  count of 
Flanders in 1322, the outbreak of the Hundred Years' War led to 
another crisis: the count took the side of his suzerain, the king of 
France, but the Flemish towns, under the leadership of Jacob van 
Artevelde (q.v.), refused to  follow^ him and took the English side 
instead, seeing as they did that English wool was indispensable 
for Flemish industry and prosperity. Louis of Nevers was killed 
fighting for the French in the battle of CrCcy (1346). His suc- 
cessor Louis of Male (1346-84) established pqace and followed an 
independent policy toward France, but his last years were obscured 
by the rising of Ghent under Philip van Artevelde (9.v.) and by 
the defeat of the Ghent militia by a French royal army in the battle 
of Roosebeke (West Rozebeke) in 1382. 

The B u r g u n d i a n s  a n d  the Habsburgs.-Louis of Male left 
only a daughter, Margaret. Her first husband (1357), Philip of 
Rouvre, duke of Burgundy, had died in 1361, but in 1369 she had 
been married again, to Philip (q.v.) the Bold, brother of Charles V 
of France and, from 1363, himself duke of Burgundy. Thus when 
Louis died Philip the Bold succeeded to the county of Flanders. 
This was the starting point of an evolution that was to result in 
the unification of the Low Countries under the dukes of Burgundy 
and the house of Habsburg (see BURGUNDY). At first the Burgun- 
dians, Philip the Bold (count from 1384 to 1404), John the Fear- 
less (1405-19) and Philip the Good (1419-67). acted as French 
royal princes and strove to play a role in French politics, taking 
sides against the Armagnacs and with the English. This changed 
under Charles the Bold (1467-77), who turned against France and 
attempted to build a Netherlandish-Burgundian realm between 
France and Germany and to give it strongly centralized institu- 
tions. On his death his young daughter Mary ( q . ~ . ) ,  duchess and 
countess from 1477 to 1482, faced an internal and external crisis 
and found support by marrying Maximilian of Austria (see MAXI- 
XILIAN I, Holy Roman emperor), thus bringing Flanders under the 
Habsburgs. 

During the religious upheavals of the 16th century Protestant- 
ism won many adherents in Flanders, but the military occupation 
of the country by the Spaniards undid this development. The 
Counter-Reformation triumphed, and Flanders remained with the 
other southern provinces of the Netherlands under Spanish rule 
in the 17th century (during which it suffered severe territorial 
losses to the France of Louis XIV) and then under Austrian rule 
till it disappeared as a political entity in the course of the French 
Revolutionary Wars (see NETHERLANDS ; BELGIUM : History). 
The title count of Flanders (comte de Flandre) remains in use, 
however, for princes of the Belgian royal family. 

Institutions.- In the early middle ages Flanders shared the 
institutions of the Frankish kingdom. With the decay of these 
institutions under the later Carolingians the country became feu- 
dalized and was ruled by powerful princes-wealthy landowners- 
who sought to expand their territory by force of arms and to safe- 
guard it by building castles. The population, though united under 
a common rule, was far from homogeneous. I n  the southernmost 
area it was mainly Gallo-Roman and Romance-speaking; farther 
north the Frankish settlement had been denser, so that the lan- 
guage was Germanic; and the coastal areas had been settled with 
people of Saxon and Frisian origin, of a less civilized way of life. 
The counts effectively united these peoples into one nation. An 
important new development set in from the 12th century onward, 
as the counts substituted for the old feudal structure an orderly 
administration and fiscal organization, with salaried officials 
(baillis instead of chBtelai?zs in the basic administrative circum- 
scriptions), set up a centralized judicial system (using professional 
judges instructed in Roman law) and began extensive legislation. 
One of the main starting points of this development was the safe- 
guarding of public order by the counts (pax comitis). The role of 
Philip of Alsace was capital in this field. H e  gave to a great 
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number of towns charters (keuren), the contents of which varied 
little and which all went back to the charter of Arras of 1157-63. 
At the same time, but quite distinctly, there developed a powerful 
communal movement. For a full account of this development see 
COMMUNE (MEDIEVAL) : Flanders. This led to the establishment 
in the numerous and wealthy towns of a town government with a 
considerable measure of independence. The towns were ruled by 
aldermen called in Flemish schepenen or in French kchevins (Lat. 
scabini), who were administrators and judges at  the same time. 
The constitutional history of Flanders is largely that of the strug- 
gle for supremacy between comital and communal authority. 
Finally the central authority was victorious and in the 16th century 
monarchical authority was firmly established. Representative in- 
stitutions (estates) had grown up round the counts, especially from 
the 14th century onward; they were largely controlled by the three 
main towns of Ghent, Bruges and Ypres (see ESTATES-GENERAL). 

Ecclesiastically, Flanders was divided between three bishoprics, 
none of which had its seat in an important Flemish city: Thkrou- 
anne and Tournai (in the metropolitan province of Reims) and 
Utrecht (in the metropolitan province of Cologne). In  the 14th 
century Flanders was on the side of Rome against Avignon in the 
great schism of the papacy. 

Economic Life.-At the outset the Flemish economy was agri- 
cultural, but there are very early signs of clothmaking of more 
than local importance. This was linked with the fact that the 
country raised large herds of sheep. Around the 12th century 
Flemish trade and industry became of real international impor- 
tance. There also took place a crisis in the old manorial organiza- 
tion of agriculture and an expansion of money economy together 
with the rise of towns as centres of trade and industry. The role 
of the counts in fostering urban development was important. The 
cloth industry, which was soon working mainly with English wool 
and producing quality goods, had its largest centres at Ghent and 
at  Ypres. International trade, however, was also very important. 
Till the 13th century the Flemish merchants conducted their trade 
abroad, especially at  the fairs of Champagne (q.v.), but later mer- 
chants of all nations came to Flanders. The seaport of Bruges 
became a centre of world commerce. Flanders profited from its 
geographical situation, being an intermediary between the Mediter- 
ranean and the Scandinavian and Baltic countries and also between 
England and the Rhineland (especially Cologne). Toward the 
end of the middle ages the Flemish economy suffered for tuo main 
reasons: (1) the silting-up of the seaway to Bruges and the compe- 
tition of Antwerp; and ( 2 )  the attempts by the towns to conserve 
artificially an industrial monopoly against normal development in 
the rest of the country. Even so, Flanders was a rich country 
whose contribution was of capital importance to the revenues of 
the Burgundian dukes. 

A r t s  a n d  Sciences.-Flemish architecture found its outstand- 
ing expression in civic buildings, belfries and town halls, though 
there were also some fine cathedrals (the Gothic style penetrated 
early in the 13th century). In  literature, satire (for example Van 
den Vos Reinaerde; see REYNARD THE FOX) and the didactic genre 
(Jacob van Maerlant) flourished particularly. The names of the 
Flemish painters, the Van Eycks, Rogier van der Weyden, Hugo 
van der Goes, etc., belong to world art history (see PAIXTING). 
For the sciences, the 16th century was very brilliant in the humani- 
ties, law and mathematics. 

BIBLIOGRAPHY.--H. Sproemberg, Die Entstehung der Grafschaft 
Flandern (1935) ; R. van Roosbroeck (ed.), Geschiedenis van 171aan- 
deren, 6 vol. (1936-49) ; J.  Dhondt, Korte geschiedenis van het ontstaan 
v a n  het graafschap Vlaanderen: van  Boztdewijn den IJzeren tot 
Robrecht den Fries, 2nd ed. (1943), and Etudes sur la naissance des 
principautis territoriales en France ( I X e - X e  sidcle) (1948) ; F. L. Gan- 
shof, La Flandre sous les premiers comtes, 2nd ed. (1944), and "La 
Flandre," in F. Lot and R. Fawtier (eds.), Histoire des institutions 
fran~aises  au moyen  cige, vol. i, Institutions seig?teu~iales (1957) ; J .  L. 
Broeckx et al. (eds.), Flandria nostra . . . , 5 vol. (1957-60), a social his- 
tory. See also the chapters on Flanders in the Algemene Geschiedenis 
der Nederlanden, ed. by H .  van Werveke et ul., 12 vol. (1949-58), and 
other general histories of the Netherlands and Belgium. (R. C. v. C.) 

FLANDRIN, HIPPOLYTE (1809-1864)~ French academic 
painter, was born in Lyon. He was the second of three sons of a 
miniature painter, and all three brothers became prominent paint- 

ers. Auguste (1804-184z), the eldest, passed the greater part of 
his life as professor a t  Lyon; Jean Paul (181 1-1902) became a 
well-known landscapist. After studying for some time in Lyon, 
Hippolyte and Paul set out for Paris in 1829. They entered the 
atelier of J.  A. D. Ingres, who became their model as well as their 
friend and patron. Ingres led Flandrin from his original interest 
in horses and soldiers toward history painting. I n  1832 Flandrin 
received the Grand Prix de Rome for his canvas, the "Recognition 
of Theseus by His Father." He remained in Rome until 1838 and 
was greatly inspired by early Renaissance painting--especially 
Fra Angelico-during his stay in Italy. Turning toward religious 
painting, he developed a rather dry and cold pseudoclassic style 
related to that of the earlier German Nazarenes. Upon his return 
to France he received important church commissions for large- 
scale mural decorations. Most noteworthy among these are the 
murals in St. SCverin, St. Vincent de Paul, and St. Germain des PrCs 
in Paris; St. Paul a t  Xismes; and St. Martin d'Ainay in Lyon. I n  
mid-19th century he was also greatly in demand as a portraitist 
among the ladies of the second empire, but his portraits are rather 
imitative of Ingres, without his master's linear strength. Flandrin 
became an important teacher at  the Academy and also inspired 
Dante Gabriel Rossetti and the English Pre-Raphaelites. In  1863 
he returned to Rome where he died of smallpox the following year. 

See Louis FIandrin, Hippolytr Flandrin, 2nd ed. (1909) ; H. Dela- 
horde, Lettres et Pensies de H .  Flandrin (1865). (P. H. S.) 

FLANNAGAN, JOHN BERNARD (1895-194z), U.S. 
20th-century sculptor, one of America's most original "primitivis- 
ing" sculptors. was born on April 7, 1895, in Fargo, N.D. Trained 
as a painter, he turned to sculpture a scant 17 years before his 
death, maturing his style during the last decade of his life despite 
many handicaps. Defining his sculpture as a species of occult 
fossil, Flannagan with a queer atavistic nostalgia dredged the sub- 
conscious for inspiration. Common fieldstone was the material he 
preferred for images which were only freed by an act of realization. 
"Jonah and the Whale" (1937), for example, was conceived as  a 
rebirth motif, the fish being the symbol of the female principle. 
I t  was created with minimal modification of natural bluestone. 
The traumatic state of becoming was Flannagan's most effective 
poetic theme; it informed his major works. e.g., "New One" 
(1935), ''Triumph of the Egg" (1937 and 1941.), "Not Yet" 
(1940), "Beginning" (1941), influencing mother and child subjects 
and perhaps even the tumid "Dragon" motifs or monster fantasies 
(1933 and 1941). Consonant with their iconography was a tech- 
nique permitting the emergence of indwelling spirit from inert mat- 
ter. Hence, in both formal and philosophical regards Flannagan 
was close to the artists of ancient India. H e  had broached new sub- 
jects and techniques in wrought bronze when he took his life on 
Jan. 6, 1942. 

See Flannagan's Letters (1942) ; Dorothy C. Miller, T h e  Sculpture 
of John B.  Flannagan (1942). (J. S. BT.) 

FLANNEL. A woolen stuff of various degrees of weight and 
fineness, made usually from loosely spun yarn. Baize, a kind of 
coarse flannel with a long nap, is said to have been first introduced 
to England about the middle of the 16th century by refugees from 
France and the Netherlands. The manufacture of flannel has 
naturally undergone changes and, in some cases, deteriorations. 
Flannels are frequently made with an admixture of silk or cotton, 
and in low varieties cotton has tended to become the predominant 
factor. Formerly a short staple wool of fine quality from a South- 
down variety of the Sussex breed was principally in favour with 
the flannel manufacturers of Rochdale, who also used largely the 
wool from the Norfolk breed, a cross between the Southdown and 
Norfolk sheep. 

In  Wales the short staple wool of the mountain sheep was 
used and in Ireland that of the Wicklow variety of the Cottagh 
breed, but now the New Zealand, Cape and South American 
wools are extensively employed and English wools are not com- 
monly used alone. Rochdale is the historic seat of the industry, 
and a good deal of flannel is now made in the Spen Valley district, 
Yorkshire. Blankets are largely made at  Bury in Lancashire and 
Dewsbury in Yorkshire. 

Welsh flannels have a high reputation, and make an important 
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industry in Rlontgomeryshire. There are also flannel manufac- 
tories in Ireland 

A moderate export trade in flannel is done by Great Britain 
and Australia. 

FLANNELETTE, a descriptive term signifying a particu- 
lar style of finishing and applied to an important class of cotton 
fabrics of simple texture. which have either one side only or, 
more usually, both sides formed with a short fleecy "nap" or fur. 
This nap is developed after weaving, by submitting the fabric to 
a finishing operation variously described as "teasling," "raising," 
or "perching," during which the fibrous filaments of cotton are 
scratched up and raised, thereby producing the short furry nap 
which is the distinctive characteristic of flannelette. 

Flannelette is made in many different qualities ranging from 
comparati~ely coarse to fine textures that are used for a variety 
of domestic purposes, but mainly for clothing, and especially for 
undergarments and night attire, for which it is very suitable ow- 
ing to its flannel-like and woolly character which imparts to the 
body a feeling of comfort and warmth. This attribute of flan- 
nelette results, of course, more especially from the presence of 
air in the short nap, which, being a poor conductor of heat, serves 
the more effectively to  insulate the body, and thus prevents the 
radiation of heat, after the manner of the furry coats of animals. 

I t  is this aerated property of flannelette which increases its sus- 
ceptibility to ignition, for until the nap is formed on the surface 
it is no more inflammable than any other type of f ~ b r i c ,  whether 
produced from cotton or other textile material. Flannelette does 
not possess the inherent properties of highly inflammable volatile 
and ethereal fluids of an explosive character, which are liable to 
ignition by a flame at  some distance. Unless it comes into actual 
contact with fire, it is as immune from the risk of ignition as fab- 
rics of any other textile material. Garments made of flannelette 
are in wide use, especially as night attire for children, but before 
the advent of central heating. children were often foolishly 
alloaed to crouch near the fire just before bedtime, or to go to 
bed with a lighted lamp or candle. These were the occasions 
when flannelette became a dangerous material, and therein lay 
the only risk of its use, not in any inherent property of inflam- 
mability. Indeed, it is highly probable that by providing a cheaper 
material for warm clothing, flannelette saved infinitely more lives 
than it  destroyed. Nevertheless, so strong mas the prejudice 
of many people against the risk of fire incurred by using flan- 
nelette that it was, in some cases, submitted to chemical treat- 
ment to render it harmless. The additional cost of that process, 
however, prevented its becoming a commercial success. 

There is no feature of special technical interest attaching to the 
manufacture of flannelettes, which are usually based on plain 
calico, three-end 1x2 tw~ll,  four-end 2x2 twill, or a similar weave 
structure, calculated to produce a relatively close and firm tex- 
ture, free from long "floating" threads that wouid be liable to 
break during the operation of raising the nap. Also, since the nap 
is formed by raising the fibres composing the weft yarn. this is 
spun "soft," with less twist and of coarser counts than the warp 
yarn, which requires to be stronger than the weft. 

Flannelettes are produced in a variety of different styles, as 
"plain," striped, checked, and sometimes printed with simple 
diapered figuring. (H. N.; X.) 

FLARE. The term flare in pyrotechny is applied either to 
coloured fire composition burnt in a loose heap, or to a similar 
composition charged into a rolled paper case, thus ensuring longer 
and more regular burning Flares are used in pyrotechnic displays 
for the illumination of the surroundings and in a suitable setting, 
such as a background of trees and foliage, rocks or old buildings. 

The flare, or light, in its present form can claim no greater antiq- 
uity than the early part oi laqt century. when the introduction of 
chlorate of potash permitted the development of genuine colour 
composition (See  FIRE^ O R K ~  ) Previous to this the only colour 
ach le~ed .  in addition to flame colour, had been the bluish-nhlte 
light produced by a mixture of sulfur, saltpetre and orpiment. 
These blue lights, as they were called, were much used at sea for 
signaling and illuminating purposes. 

S i g n a l  Flares  a n d  Lights.-The introduction of colours nhich 

could readily be recognized at a considerable distance opened up 
a much n-ider field for the use of flares at  sea, and from the 
middle of the 19th century many patents were taken out ;  most of 
these had for their object a means of self ignition. The first of 
these inventions ignited the flare by breaking a hollow bead con- 
taining sulfuric acid which came into contact with a pellet of 
chlorate of potash. Subsequent invenlions provided for ignition 
on the same principle as the modern safety match. 

During \Vorld Wars I and 11, a number of flares were de.veloped 
for purposes such as battlefield illun~ination. target marking. 
aircraft identification and distress signals. Illuminating flares, 
dropped by airplanes or fired from artillery and naval pieces. were 
usually attached to parachutes, which prolonged the period of illu- 
mination over a greater surface area. (A. ST. H. B.; X.) 

FLAT: see APARTMEKT HOUSE: LANDLORD AND TENANT. 
FLAT (in music) : see ACCIDENTALS. 
FLATFISH is the common name of fishes of the order Pleuro- 

nectiformes (Heterosomata), which differ from all other fishes in 
having both eyes on one side. As adults they live on the bottom, 
with the eyed side uppermost; this side is coloured whereas the 
underside is usually white (but exposure of underside to light will 
cause some developn~ent of pigment). Nearly all flatfishes are 
marine. The have minute floating eggs. The lan-a1 flatfish. which 
is symmetrical, with an eye on each side, swims near the surface 
of the sea; but after a time one eye moves round over the top of 
the head to the other side, some of the fins change position and 
the fish, leaning over gradually on the eyeless side, sinks to the 
bottom. In  most flatfishes the dorsal fin grows forward onto the 
head; in some species with a long larval life this happens before 
the eye "migrates," so that in pushing its m7ay between the dorsal 
fin and the head. the eye seems to go through the head from one 
side to the other. Many flatfishes are remarkable for their power 
of changing colour to resemble the ground on which they lie, and 
it has been established experimentally that they must see the 
ground in order to imitate it. The eyes stand out from the head 
and can be turned independently in different directions looking 
sideways, or sometimes one looking forward and the other back- 
ward. 

Certain variant types are known. Rlany albino (pigmentless) 
flatfish have been found. Some species. which have the underside 
coloured, tend to have the fin arrangement symmetrical. Another 
abnormality commonly found is to have the eyes on the reverse 
side from that normal for the species. In  these individuals the 
optic nerves, which normally cross only once, may be "doubly 
crossed." 

The most primitive genus, Psettodes, from west Africa and the 
Indo-Pacific has perchlike features (dorsal fin not extending on 
the head; symmetrical pelvic fins, nostrils and skull characters) 
and indicates the derivation of flatfishes from some percoid ances- 
tor allied to the sea basses (Serranidae). The other flatfishes, 
numbering about 600 species, are generally called either flounders, 
when the lower jaw is prominent, or soles, when the rounded snout 
projects beyond the small curved mouth; each of these groups in- 
cludes a family with the eyes on the right side and another with 
the eyes on the left. The family Pleuronectidae, or dextral (right- 
eyed) flounders. include the halibut. plaice and other important 
food fishes of northern seas. The Bothidae, or sinistral (left-eyed) 
flounders; include the turbot; some of the American species of 
Pavaliclzthys are also valued as food. The Soleidae, or true soles, 
m-ith eyes on the right side include the well-known common sole 
(Solea solea) of Europe. The Cynoglossidae, or tongue soles, 
with eyes on the left side. inhabit tropical and subtropical waters. 

I n  the more specialized forms, which feed .exclusively on 
bottom-living invertebrates, the j a ~ i ~ s  of the blind side are more 
strongly developed than those of the eyed side, and have stronger 
teeth; in the soles the jaws of the eyed side are toothless. Most 
flatfishes grow to about one foot long. but the Atlantic halibut 
(Hippoglosszls hippogloss~rs) may attain a length of 10 ft .  and a 
weight of more than 500 Ib. See also FISIIES. (C. Hu.)  

FLATFOOT is the term used in medicine to designate a de- 
pression of the arch of the foot. Usually associated with loss of 
the arch is a rolling outward of the foot and heel, resulting in a 
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splayfoot position. Normally the arch is maintained by the shape 
of the bones and by the ligaments and muscles of the foot. Of 
these three, the muscles are most important. At an early stage the 
flat foot may be flexible and result from stretching of ligaments 
and weakness of muscles. At a later stage the shape of the bones 
may be altered and the deformity rigid. 

Little is known regarding the causation of flatfoot. All infants 
have flat arches at  birth. The normal arch does not appear until 
the infant begins to walk, thus developing muscle power. Failure 
of development of the arch may be a normal racial or familial 
characteristic; it is often seen, for example, in Negroes. In gen- 
eral, the problem is a disproportion between the weight to be borne 
and the muscles to bear it. I n  a few patients the deformity follows 
an injury. 

Many symptoms have been attributed to flat feet-pain, swell- 
ing, muscular spasm, stiffness and awkward gait. Other vague 
symptoms in the extremities and back, sometimes considered as 
caused by flatfoot, probably are the result of the generalized mus- 
cle weakness which also produced flatfoot. Many persons with flat 
feet are entirely without disability or pain. 

The aim of treatment is to secure proper position of the arch 
and heel by the use of adequate shoes. with or without supports, 
and to preserve that position by strengthening the muscles main- 
taining correction of arch and heel. Supports are indicated if 
pain is severe or fatigue excessive, but their prolonged use may 
weaken muscles and be harmful. Fe.w persons have pain severe 
enough to require surgery. Rarely surgery is indicated for cos- 
metic reasons. (J. S. Ms.) 

FLATHEAD (SALISH), a Salishan-speaking Indian tribe of 
western Montana whose territory extended from the crest of the 
Bitterroot mountains to the continental divide. centring on the 
upper reaches of the Clark fork of the Columbia river. Their 
tribal neighbours were: north, the linguistically unrelated Kutenai; 
east, the Algonkian Blackfoot; south, the Sahaptin Nez PercC; 
west, the Salishan Coeur d'Alene and Kalispel. Friendship pre- 
vailed with all but the Blackfoot, against whose raids the tribe 
frequently had to defend itself. Salish was the native name of the 
tribe, but Flathead is the customary designation in both popular 
and anthropological usage. Head flattening, however, was not 
practised. Flathead customs were typically those of the Plateau 
culture area, of which they were the easternmost representatives 
(see  PLATEAU INDIANS). Political organization was tribal. Bison 
hunting was basic to the economy. Horses were plentiful. The 
Flathead were consolidated with the Upper Pend d'oreille and 
Kutenai in the treaty which the three tribes signed with the U.S. 
on July 16, 1855. Since 1872 they have resided primarily on a 
reservation at Flathead lake, Montana. See also INDIAN. NORTH 

AMERICAN ; SALISHAN. (V. F. R.) 
FLATMAN, THOMAS (1637-1688), English poet and mini- 

ature painter, was educated at  Winchester (1649-54) and New 
college, Oxford (1654-56). H e  left Oxford without a degree in 
1657, having been made fellow of his college the previous year. In 
1666 he x7as created M.A. of Cambridge by the king's letters. 
As a miniature painter he is highly esteemed by modern critics, 
but only a few of his poems have survived in anthologies. He 
died in London, Dec. 8, 1688. His collected ~vorks first appeared 
in 1674, as Poems and Songs, and an enlarged edition in 1686; 
many of his verses, however, were printed separately, the most 
notable being "A Thought of Death" (imitated by Pope) ; "Death, 
a Song"; and "Hymn for Morning." Monte'lion's Alnzanack for 
1661 and 1662 and a mock romance, Don  Juan Lamberto, have 
also been ascribed to Flatinan by Wood. 

See Anthony & Wood, Athenae Ovonienses, P. Rliss (ed.), vol. iv 
(1813-20) ; H Walpole, Anecdotes of Painting (1762-71, later ed. 
1879) ; S. Redgrave, Dictionary of Artists (1878) ; F .  A. Child, Life and 
Uncollected Poems of T .  Flatlnan (1921). 

FLATWARE is the term introduced toward the end of the 
19th century to denote spoons, forks and simila: articles such as 
fish knives, fish forks and serving utensils. Strictly speaking, 
ir. excludes knives, but in the U.S. the term flatware or flat silver 
is generally understood to include all table knives. This article is 
concerned with the manufacture of forks and spoons; for the man- 

ufacture of knives see CUTLERY. See also FORK; KNIFE; SPOON. 
Flatware is made in a wide variety of designs in silver, silver 

plate, unplated nickel alloys, stainless steel and aluminum, tinned 
iron, brass and plastics; luxury services are made in gold. Wood 
is sometimes used for salad and spaghetti servers, mother-of-pearl 
for egg spoons and bone for mustard spoons. Handles, plain or 
ornamented, are either in one piece with the spoon bowl or the 
fork or fitted separately to tangs. Another wide range of spoons 
and forks is manufactured, usually in stainless steel, for use in 
cooking and preparing food. 

Modern flatware is produced in all the cutlery centres of the 
world. During the 20th century the processes used in its manufac- 
ture developed to a high degree of mechanization. The metal, 
carefully refined, is cast into small ingots, each weighing (in the 
case of nickel alloys) about 40 lb. The ingots are reheated and 
rolled until sheets of the desired thickness are obtained; the sheets 
are then cut into strips of the required width. These processes 
involve the strictest control of metal behaviour and correct an- 
nealing to remove excessive strains. The strips are fed into ma- 
chine "presses" to cut out each spoon or fork in its rough shape, 
one end being at  first almost square for a spoon and rectangular 
for a fork. The ends of these "blanks" are rolled again in a direc- 
tion at right angles to the centre line, thus reducing the thickness 
there without altering the thickness of the handle. The bowls of 
the more expensive spoons are at  least half as thin as their handles. 
After being trimmed in another press, the blanks for spoons are 
ready for stamping in alloy steel dies that hollow the bowls and 
stamp a pattern on the handles. In  the case of forks, slots are 
cut out to form the prongs, which are then stamped in dies to the 
required curvature, tapered and pointed on abrasive belts. These 
processes are approximately the same whatever metal is used, al- 
though in manufacturing the cheaper products, made from thinner 
sheets, cross-rolling can be omitted and the stamping can be done 
in one operation. I n  the early 1960s large quantities of these 
thinner types were being made in stainless steel. 

Subsequent finishing processes vary according to the metal used. 
In  the case of silver, successively finer stages of buffing prepare 
the surfaces for final polishing or satin finishing. In  the case of 
alloys that are to be plated, the articles, after being buffed, are 
wired individually on frames; quantities of 100 or more can be 
immersed simultaneously in the series of cleaning baths and plating 
vats. The articles to be plated become cathodes in the vat, the 
metal to be deposited, e.g., silver, being the anode. In  most fac- 
tories the complete frames of articles are transferred automatically 
from baths to vats and finally to washing and drying. Strict con- 
trol is maintained of the composition, strength and temperature 
of the plating solutions as well as of the voltage and amperage of 
the direct current to ensure that the correct thickness of coating 
is deposited. (See  ELECTROPLATIKG.) The thickness of deposit 
is increased by some makers at  the places of maximum wear, for 
example, on the centre of the convex surface of spoon bowls. The 
deposit of silver is specified in grams or pennyweights per dozen 
pieces and sometimes in actual thickness in millimetres or thou- 
sandths of an inch; but the more popular method of indication is 
use of the terms "30 years," "25   ears" or "20 years" plate. The 
designation A one (A 1)  is satisfactory as a guarantee of the 
quality of the deposit provided it is given by a manufacturer of 
good repute. 

\.$'hen the pieces have been plated their surfaces are dull and re- 
quire polishing. Hand polishing is done by holding the articles 
upon rapidly rotating mops dressed with an aluminum compound 
or rouge. In  the case of silver and silver plate a little of the metal 
is removed; in the plating process allowance is made for this by 
depositing more silver than is called for by the specification, the 
makers guaranteeing a "finished deposit." Mechanical polishing 
is done by machines in which numbers of spoons or forks are se- 
cured in racks and applied en masse to rotating cylindrical mops. 

The least expensive plating process is "bright plating," in which 
a very thin coating of silver or chromium can be deposited bright, 
thus eliminating the cost of final polishing. Such a coating does 
not last long and the process is therefore restricted to the cheaper 
grades of flatware. 
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Stainless steel is more difficult to polish than silver, silver plate 

or unplated nickel alloys. Techniques have been developed for 
stamping the cheaper varieties of stainless steel spoons and forks 
from prepolished sheet. In  some countries electrolytic polishing 
of stainless steel has been satisfactorily developed. 

Where cheapness and lightness are especially desired aluminum 
or plastics are employed in the making of flatware. Aluminum ar- 
ticles are stamped in one operation from metal sheets; plastic ar- 
ticles are molded. 

I n  Europe, silver articles usually bear a hallmark (q.v.), which 
indicates that the metal contains a prescribed amount of silver. 
Other marks record the year of manufacture and the maker. 
United Kingdom hallmarks include the lion passant, which is the 
guarantee that the silver is not less than 92.5% pure; the assay 
office (town) mark; the monarch's head; the date letter recording 
the year of manufacture and the maker's full name, initials and/or 
trademark. In  the United States the word "sterling" is accepted 
as a sufficient guarantee when used by a reputable supplier. 

While well-proved 18th- and 19th-century patterns for flatware 
continue to be popular, the advent of new fashions in furnishings 
during the first half of the 20th century resulted in the introduc- 
tion of many new flatware designs by all the manufacturing cen- 
tres. Designs in stainless steel as well as in silver flatware are 
available to harmonize with any table appointments. furniture or 
room decoration. Although stainless steel articles need only to 
be washed after use there is still great demand for silver and silver 
plate flatware. (LV. G. I.) 

FLATWORM, a general name for members of the phylum 
Platyhelminthes (q.v.) , including the flukes (see TRENATODES) , 
tapeworms (q.v.) and certain free-living forms (see TURBEL- 
LARIA). 

FLAUBERT, GUSTAVE (1821-1880), French novelist, 
whose work constitutes an epoch in the history of the art of fiction, 
was born in Rouen, Dec 12, 1821. His father. Achille ClCophas 
Flaubert (1784-1846), who came from Champagne, was one of 
Guillaume Dupuytren's most brilliant pupils and was chief surgeon 
and clinical professor at  the Hatel-Dieu in Rouen. His mother 
(Caroline Fleuriot), a doctor's daughter from Pont-l'Bv&que, be- 
longed on her mother's side to the Cambremer de Croixmare fam- 
ily, which had, produced a number of distinguished magistrates and 
was typical of the great provincial bourgeoisie. 

Gustave Flaubert began his literary career in his school days in 
Rouen, his first published work appearing in a little review, Le 
Colibri, in 1837. H e  early formed a close friendship with the 
young philosopher Alfred Le Poittevin (1816-48), whose pessimis- 
tic outlook had a strong influence on him. No less strong was the 
impression made by the company of great surgeons and the environ- 
ment of hospitals, operating theatres and anatomy classes with 
which his father's profession brought him into contact. I t  \?as, 
for instance, with Jules Cloquet, the most learned anatomist of his 
time, that Flaubert, on receiving his baccalaurdat in 1840, was 
sent by his father to visit the Pyrenees and Corsica. Later, on 
reading Graziella, Flaubert was to rem.ark that Lamartine would 
have written a more powerful novel if he had had a doctor's eye. 

Flaubert's intelligence, moreover, was sharpened in a general 
sense. He conceived a strong dislike of accepted ideas (iddes 
r e p e s ) ,  of which he was to compile a dictionary for his amuse- 
ment. H e  and Le Poittevin invented a grotesque imaginary char- 
acter, called "le Garqon," to whom they attributed whatever sort of 
remark seemed to them most degrading. Flaubert came to detest 
the "bourgeois," by which he meant anyone who "has a low way 
of thinking." 

In  h'ov. 1841 Flaubert was enrolled as a student a t  the faculty 
of law in Paris. At the age of 2 2 ,  however, he was recognized to 
be suffering from a nervous disease which was taken to be epilepsy, 
although the essential symptoms were absent. This made him 
give up the study of law, with the result that henceforth he could 
devote all his time to literature. His father died in Jan. 1846. and 
his beloved sister Caroline died in the fol lo~ing March after giv- 
ing birth to a daughter. Flaubert then retired with his mother and 
his infant niece to his estate at  Croisset, near Rouen, on the Seine. 
H e  was to spend nearly all the rest of his life there. 

On a visit to Paris in July 1846, at the sculptor James Pradier's 
studio, Flaubert met the poet Louise Colet (q.v.). She became 
his mistress, but their relationship did not run smoothly. Her 
jealousy made separation inevitable, angry scenes took place, and 
they parted in 1855. 

I n  1847 Flaubert went on a walking tour along the Loire and 
the coast of Brittany with the writer Maxime du Camp, whose ac- 
quaintance he had made as a law student. The pages written by 
Flaubert in their journal of this tour were published after his 
death under the title Par les champs e t  par les grBves (1886). 
This book contains some of his best writing; e.g., his description 
of a visit to Chateaubriand's family home, Combourg. 

So far it has been possible to deal chronologically with the 
events of Flaubert's life, but from this point the close interrela- 
tion between his works and his life, as well as his habit of recasting 
his books in his search for perfection, makes this difficult. It 
therefore seems more convenient to deal with the creation of each 
of his major works separately, linking with it the concomitant 
events of his life. 

L'Education Sentimentale.- Some of the works of Flaubert's 
maturity dealt with subjects on which he had tried to write earlier. 
At the age of 16, for instance, he completed the manuscript of 
Mkmoires d'un fou, which contains elements that eventually ap- 
peared in L'Bducation sentimentale (2 vol., 1869; dated 1870). 
Before receiving its definitive form, however. this work was to be 
rewritten in two distinct intermediate versions in manuscript: 
Novembre (1842), and a preliminary draft entitled L ' ~ d u c a t i o n  
sentimentale (1843-45). Stage by stage, it was expanded into a 
vast panorama of France under the July monarchy-indispensable 
reading, according to Georges Sorel, for any historian studying the 
period that preceded the coup d'dtat of 1851. 

At Trouville, where his famiIy owned some property, the young 
Gustave Flaubert in 1835 had formed a sentimental friendship with 
one of his sister Caroline's friends, Gertrude Collier, a daughter 
of the British naval attach6 in Paris. But in 1836 this was for- 
gotten when he met Elisa SchlCsinger (nCe Foucault; 1810-881, 
to whom he returned a coat that she had left on the beach. Eleven 
years older than he and married to a music publisher, this woman 
(the Marie Arnoux of L'Education sentimentale) inspired a devas- 
tating passion in Flaubert. She no doubt loved him too, but their 
love was never consummated. Readers of L'&ducation sentimen- 
tale may take the famous opening sentences of its last chapter but 
one as a true representation of Flaubert's feeling for her: 

He traveled. 
He came to know the melancholy of steamers, cold awakenings in 

the morning under canvas, the shock of landscapes and ruins, the bitter- 
ness of discontinued friendships. 

He came back. 
He associated with people and he had other love affairs. But the 

memory of the first one made them indifferent to him . . . 
La T e n t a t i o n  d e  S a i n t  Antohe.- The composition of La 

Tentation de Saint Antoine provides another example of that 
tenacity in the pursuit of perfection which made Flaubert go back 
constantly to work on subjects without ever being satisfied with 
the results. In  1839 he mas writing Smarh, the first product of his 
bold ambition to give French literature its Faust. H e  resumed 
the task in 1846-49, in 1856 and in 1870 and finally published the 
book as La Tentation de Saint Antoine in 1874. The four versions 
show how the author's ideas changed in the course of time. The 
version of 1849 is influenced by Spinoza's philosophy and nihilistic 
in its conclusion. In  the second version the writing is less diffuse, 
but the substance remains the same. The third version shows a 
respect for religious feeling that was not present in the earlier 
ones, since in the interval Flaubert had read Herbert Spencer and 
reconciled the Spencerian notion of the Unknown with his Spi- 
nozism. He had come to believe that science and religion, instead 
of conflicting, are rather the two poles of thought. The published 
version has the form of a catalogue of errors in the field of the 
Lnknown (just as Bouvard et Pdcuchet was to be a catalogue of 
errors in the field of science). 

From Nov. 1849 to April 1851 Flaubert was traveling in Egypt, 
Palestine, Syria, Turkey, Greece and Italy with D u  Camp. Before 
leaving, however, he wanted to finish La Tentation and to submit 
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it to Du Camp and to his friend the poet Louis Bouilhet for their 
sincere opinion. For three days in Sept. 1849 he read his manu- 
script to them, and they then condemned it mercilessly: "Throw it 
all into the fire, and let's never mention it again." Bouilhet gave 
further advice: "Your Muse must be kept on bread and water or 
lyricism mill kill her Write a down-to-earth novel, like Balzac's 
Parents Pauares. The Delamare story, for instance. . . ." 

M a d a m e  Bovary.-Eugkne Delamare mas a country doctor in 
Kormandy who died of grief after being deceived and ruined by his 
wife, Delphine (nCe Couturier). The story is in fact that of 
Madame Bovary but it is not the only source of that novel. An- 
other source is the manuscript MLmoires de M m e  Lzldovica, dis- 
covered by Gabrielle Leleu in the library of Rouen in 1946. This 
is an account of the adventures and misfortunes of Louise Pradier 
(nCe d'Arcet), the wife of the sculptor Fradier, as dictated by 
herself; and it bears a strong resemblance to the story of Emma 
Bovary. apart from the suicide. Flaubert, out of kindness as xvell 
as out of professional curiosity, had continued to see Louise 
Pradier when the "bourgeois" were ostracizing her as a fallen 
woman, and she must have given him her strange document. Even 
so, when inquisitive people asked him who served as model for 
his heroine, Flaubert replied. "Madame Bovary is myself." This 
was doubtless meant as a. joke, but can be regarded as true if it 
is remembered that the idea nas  already in his mind in 1837 when 
he was writing Passion et vertn, a short and pointed story nith a 
heroine, Mazza, resembling Emma Bovary. For Madame Bovary 
he took a con~monplace story of adultery and made of it a book 
that will al\\ays be read because of its profound humanity The 
Emmas o i  the 20th century do not take the stagecoach to rejoin 
their lovers but drive to them in their own cars, yet they pay the 
same price for their folly. While working on his novel Flaubert 
wrote: "My poor Bovary suffers and cries in more than a score of 
villages in France at  this very moment." 

Madame Bovary, with its unrelenting objectivity-by mhich 
Flaubert meant the dispassionate recording of every trait or inci- 
dent that could illuminate the psychology of his characters and 
their role in the logi~al  developrilent of his story-marks the be- 
ginning of a new age in literature. I t  occupies the same position 
in the history of the novel as Claude Bernard's Introduction ci la 
mhdecine expe'rimentale occupies in that of biology. 

Madarne Bovary cost the author five years of hard work. Du 
Camp, who had founded the periodical Revue de Paris, urged him 
to make haste, but he would not. The novel, n i th  the subtitle 
M o e u ~ s  de province, eventually appeared in instalments in the 
Rcvuc irom Oct. I to Dec. 15, 1856 (new edition in book form, 
1857). The French government then brought the author to trial 
on the ground of his novel's alleged immorality, and he narrowly 
escaped conviction (Jan.-Feb. 18 j 7 ) .  The same tribunal found 
Baudelaire guilty six months later. 

Salammb6.-To refresh himself after his long application to 
the dull world of the boztrgeoisie in JIadame Bovary, Flaubert im- 
mediately began work on SalamnzbB, a novel about ancient Car- 
thage, in which he set his sombre story of Hamilcar's daughter 
Salammb6, an entirely fictitious character, against the authentic 
historical background of the revolt of the mercenaries against 
Carthage in 240-237 B C. His transformation of the dry record of 
Polybius into richly poetic prose is comparable to Shakespeare's 
treatment of Plutarch's narrative in the lyrical descriptions in 
Antony and Cleopatra. The novel appeared in 1862 (dated 1863) 
and had a great and lasting success. A play, Le Chiteau des coeurs 
(1863)~  was not printed until 1880. 

Trois  Contes.-The merits of L'.&ducation sentimentale, which 
appeared a few months before the outbreak of the Franco-German 
War of 1870, mere not appreciated, and Flaubert \\as much disap- 
pointed. Two more plays, Le Seze faible and Le Candidat (both 
1873), likemise had no success, though the latter was staged for 
four performances in March 1874. The last years of hi. life, 
moreover, were saddened by poverty. In 1875 his niece Caroline's 
husband Ernest Coinmanvii~e, a timber importer, found li~mself 
heavily in debt. Flaubert sacrificed his ovtn fortune to save him 
from bankruptcy. Flaubert found some consalation in his work 
and in the friendship of George Sand, Turgenev and his neighbour 

Edmond Laporte, and also in that of younger novelists- 
 mile Zola, Alphonse Daudet and, especially, Guy de Maupas- 
sant, who was the son of his friend Alfred Le Poittevin's sister 
Laure and regarded himself as Flaubert's disciple. 

Flaubert temporarily abandoned work on a long novel, Bouvard 
et Pe'cuchet, in order to write Trois Contes (1877)~ which com- 
prises the three short stories "Un Coeur simple," "La LCgende de 
Saint Julien l'Hospitaliern and "HCrodias." This book, through 
the diversity of the stories' themes, shows Flaubert's talent in all 
its aspects and has often been held to be his masterpiece. 

Bouvard e t  P6cuchet.-The heroes of Boztvard et Pe'cuchet 
are two clerks who receive a legacy and retire to the country to- 
gether. S o t  knowing how to use their leisure, they busy them- 
selves with one abortive experiment after another and plunge 
successively into scientific farming, archaeology, chemistry and 
historiography, as well as taking an abandoned child into their 
care. Everything goes wrong because their futile book learning 
cannot. compensate for their lack of judgment and because they 
have not had the general education that is a prerequisite of any 
intellectual activity. The profound meaning of this novel, which 
Flaubert left unfinished and which was published after his death 
(in the Nouvelle Revue from Dec. IS! 1880, to March I ,  1881; in 
book form. 1881), has been seriously misunderstood by critics who 
have regarded it as a denial of the value of science. In  fact it 
is "scientism" that Flaubert is arraigning; i.e., the practice of 
taking science out of its own domain, of confusing efficient and 
final causes and o i  convincing oneself that one understands funda- 
mentals when one has not even grasped the superficial phenomena. 
Intoxicated with. empty words, Bouvard and PCcuchet awake from 
their dream only when catastrophe overtakes their presumptuous 
efforts. Flaubert has been accused of presenting them as imbe- 
ciles, but in fact he expresses his compassion for them: "They 
acquire a faculty deserving of pity, they recognize stupidity and 
can no longer tolerate it. Through their inquisitiveness their un- 
derstanding grows; having had more ideas, they suffered more." 
Flaubert's satire is thus to some extent the history of his own 
experience, told with a sad humour. 

Flaubert died suddenly of an apoplectic stroke on May 8! 1880. 
He left on his table an unfinished page and notes for a second 
volume of his novel. Bouvard and PCcuchet, tired of experiment- 
ing, were to go back to the work of transcribing and copying that 
they had done as clerks. The matter that they chose to transcribe 
was the subject of the notes: it was to be a selection of quotations, 
a sottisier, or anthology of foolish remarks. There has been much 
controversy about this bitter conclusion, as the form that it was to 
take was leit undetermined. 

Flaubert 's Method of Composition.-Flaubert worked slowly 
and carefully, and as he worked, his idea of his art became gradu- 
ally more exact. His letters to Louise Colet, written while he was 
working on Madame Bovary, show how his attitude changed. His 
ambition was to achieve a style "as rhythmical as verse and as 
precise as the language of science" (letter of April 24. 1852). In  
his view "the faster the ~vord sticks to the thought, the more beau- 
tiful is the effect." He often repeated that there was no such 
thing as a synonym and that a writer had to track down le seul mot  
juste, "the unique right ~vord," to convey his thought precisely. 
But at the same time he always wanted a cadence and a harmony 
of sounding syllables in his prose so that it would appeal not only 
to the reader's intelligence but also to his subconscious mind in 
the same way as music does and thus have a more penetrating effect 
than the mere sense of the words at  their face value. Composition 
for him was a real anguish. 

Flaubert sought objectivity above all else in his writing: "The 
author, in his work, must be like God in the Universe, present 
everywhere and visible nowhere." I t  is paradoxical, therefore, 
that his personality should be so clearly discernible in all his work, 
and that his letters, written casually to his intimates and full of 
disarming sincerity, delicate sensibility and even exquisite tender- 
ness, should be considered by some critics as his masterpiece. 

Editions a n d  Translations.- The critical edition by RenC 
Dumesnil of Flaubert's novels, short stories and travel notes in 
12 volumes (1938-46) provides a definitive text, with variant 



FLAVIAN-FLAVOUR 
readings, as well as an introduction and annotations. For Flau- secured in 399 through the intervention of John Chrysostom (q v . ) ,  
bert's juvenile writings and for his plays, reference can be made patriarch of Constantinople, and the influence of the emperor 
to the 18-volume Conard edition (1910-28). This includes five Theodosius. 
volumes of Correspondance, but these were superseded by a new Flavian died in 404. Some Eustathians continued in schism 
edition in nine volumes (1926-33), followed by the four-volume until 414. 
Suppl&melzt & la correspondance ge'ne'rale, edited by R. Dumesnil, See F. Cavallera, Le schisme d'Antioche ( 1 ~ ~ 5 )  ; ~ ~ ~ ~ o ~ - ~ ~ ~ ~ t ,  
Jean Pommier and Claude Digeon (1954). Realencyklopadie. (J. A. P. B.) 

Some of Flaubert's novels have been translated into English FLAVIAN I1 OF ANTIOCH (d. C. 518), patriarch of Antioch 
several times. The following versions may be cited: November,  probably from 498 to 512, mas chosen patriarch by the monophy- 
translated by F. Jellinelr, (1932) ; Sentimental Education, trans- sitic emperor Anastasius I after he accepted the evasive Henoticon, 
lated by Anthony Goldsmith (1941); T h e  First Te~np ta t i on  o j  the decree of union between the Monophysites (q.v.) and the 
Saint Anthony ,  translated from the version of 1856 by Renk Orthodox. In  deference to orthodoxy, however, Flavian would not 
Francis, new ed. (1924) ; T h e  Tefnpta t ion  o f  Saznt Anthony,  trans- expressly repudiate the Council of Chalcedon. This equivocal 
lated by Lafcadio Hearn, new7 ed. (1932) ; Madame Bovary,  trans- policy only antagonized both sides, particularly the Monophysites. 
lated by Gerard Hopkins (1949); Salarwbo, translated by E. At the synod of Sidon (511) Flavian maintained his position, but 
Powys Mathers, new ed. (1950); Three Tales, translated by soon afterward, under constant harassment by his enemies, he 
Mervyn Savill (1950); Bouvard and Picuchet,  translated by T. yielded finally to their demand for a rejection of Chalcedon. I t  
W. Earp and G. 1V. Stonier (1936). There are selections of his was too late. He was forced to abdicate and was banished to Petra 
letters in English translations by J. M. Cohen with an introduction in Arabia. There he die$ probably in 518. (JN. SR.) 
by R.  Rumbold (19 50) ; and by F.  Steegmuller (1954). FLAVIGNY, VALERIEN (d. 1674), French philologist pri- 

B 1 ~ ~ 1 o ~ ~ ~ ~ ~ u . - B i o g r a p h y :  R. Dumesnil, Gustave Flaubert, lJhomme marily interested in technical questions of textual me&ning in the 
e t  l'oeuvre (1932) ; P. Spencer, Flaubert: a Biography ( ~ g j z ) ,  L. Bible, was born near Laon, France, a t  the beginning of the 17th 
piaget shanks, Flaubert's Youth,  1821-1845 (1927)  ; R. Descharmes, century. In  1640 he became professor of Hebrew a t  the CollAge 
Flaubert avant 1857 (1909) ; GCrard-Gailly, L'Unique Passion de Flau- 
bert (1932), Le Grand Amour de Flaubert (1944) ; H Steinhart.Leins, de His best-kn0wn work, Epistolae IV d e  ingenti Bib- 
Flauberts grosse Liebe: Elisa Foucault, der Urbtld der Madanze Arnoux l iorum opere septernZingui (1646-481, concerned Le Jay's polyglot 
(1951) ; L Bertrand, Flaubert ci Paris (1921) ; A Albalat, Gustave Bible, over which Flavigny was engaged in a controversy with 
Flaubert et ses amis (1927) ; J .  Pommier and C. Digeon, "Du nouveau Abraham Ecchellensis. Flavigny also edited and published (1632) 
sur Flaubert," Mercure de France (May 19 jz) . 

Criticzsm: G Saintsbury, "Gustave Flaubert," Fortnightly Review the works of Guillaume de Saint-Amour, 13th century French 
(Jan.-June 1878) ; P. Bourget, Essais de p~ychologie contemporaine He died in Paris On 2 9 9  

(1883) ; F BrunetiAre, Le Roman naturaliste (1897) ; L. Bertrand, FLAVIUS, BLONDUS (c. 1388-1463), Italian historian, 
Gustave Flaubert (1912) ; L. Degoumois, Flazrbert ci l'e'cole de Goethe was born at  Forli. After acting as ambassador to Milan, where 
( 1 ~ 2 ~ )  ; F. ~ a u r i a c ,  ~ r o i s  grands hommes devpnt Dieu (1931) ; A he discovered the manuscript of Cicero9s Brutus,  he was exiled Thibaudet, Gustave Flaubert (1935) ; E Maynial, Flaubert (1943) ; 
E .  Henriot, Courrier litte'razre: re'alzstes et naturalistes (1956) to Venice from 1423-32. In  the latter year he became secretary 

On individual works: Wilhelm Fischer, Gustave Flauberts Versuchung to Pope Eugenius IV. During his lifetime he was also secretary 
des heiligen Antonius (1903) ; G. Leleu, Madame Bovary . kbauches et to three other popes, Nicholas V, Calixtus I11 and Pius 11. H e  
fragments ine'dits, 2 vol (1936), Madanze Bovary: nouvelle version, died in Rome in 1463. 
prkce'de'e des sce'narios inkdzts, with introduction and notes by J Porn- ~ l ~ ~ i ~ ~  wrote three encyclopaedias, R~~~~ I~~~~~~~~~~ ~ ib , , ;  mier (1949) ; M. J.  Durry, Flaubert et ses prolets inkdits (1950). 

(R, DL,) Tres  (1482), R o m e  Triumphantis  Libri Decem (1482) and 
FLAVIAN, SAINT (d. 449), patriarch of Constantinople, Italia Illustrate (1474). The three included valuable material 

was an adversary of the Rlonophysite heresy (see MONOPHYSITES). On 15th century Rome and Italy as well as on the ancient city 
He became patriarch in 446 and in 448 presided at a Constantino- and its inhabitants. These books formed the pattern on which 
polltan synod which condemned Eutyches (9.v.). Flavian's an- many later works on Rome were based, and they continued to be 
nouncement of this evoked from Pope Leo I the famous Dogmatic consulted for hundreds of Years after their author's death. 
Letter of 449, The "robber synod" of Ephesus, contrived by court His collected works, including Decades and D e  origine e t  gestis 

intrigue, deposed and excommunicated him in 449; his opponents Venetorum in addition to those listed above, were often printed 
so maltreated him that he died three days afterward in Lydia. The in the 16th century, notably a t  Basle in 1531. B. Nogara edited 
council of chalcedon (451) vindicated him, however, proclaiming Scrit t i  inediti e rari d i  B. Flavio in "Studi e Testi" series, no. 48 
him a martyr and saint; both the Latin and Greek churches com- (1927). 
memorate him on Feb. 18. FLAVIUS, GNAEUS, Roman writer of the 4th century B.c., 

Three letters of Flavian to Pope Leo I and one to Emperor Theo- on legal procedure, was the son of a freedman but had a dis- 
dosius 11 are preserved; they may be found in J P. Rligne (ed.), tinguished career which began when he was made secretary to 
Patrologia Latina, vol. 54 and Patrologia Graeca, vol. 65. Appius Claudius Caecus. Before Flavius' time, the technical 

(JN. SR ) rules of procedure in Roman law were known only to the patri- 
FLAVIAN I OF ANTIOCH (c.  320-404), bishop of Antioch cians and pontiffs, part of whose power derived from the fact 

from 381, was born probably at  Antioch. With Diodorus of that they had to be consulted frequently on legal questions. 
Tarsus. Flavian defended the Nicene faith against the Arian bishop Flavius, either by copying from a law book owned by Appius 
Leontius. In  the religious meetings they conducted, Flavian popu- Claudius or by questioning the latter's friends, was able to work 
larized the form of the lesser doxology that is derived from the out the procedural system and published his findings under the 
baptismal formula, and he is believed to have originated the prac- title of Jus Flavianum. Thereafter he was immensely popular 
tice of antiphonal singing in church services. In 360 Meletius (see with the Roman people and was selected for a number of public 
MELETIUS OF ANTIOCH), whom the Arians had ordained bishop of offices. including that of senator. In  303 B.C. Flavius was made 
Sebaste, became bishop of Antioch, where his unexpected profes- curule aedile (magistrate of public buildings and works) over the 
sion of the Catholic faith earned him several exiles. During these bitter protests of the nobles, with whom he was unpopular both 
absences Flavian and Diodorus resumed the care of the faithful. because he had taken from them one of the sources of their power 
Meanwhile, the Eustathians-Antiochenes who had separated from and because of his lowly parentage. 
the Arian bishop after the banishment of the orthodox bishop Eu- FLAVOUR is the total of the sensations perceived when a 
stathius (331)wrejected Meletius and made Paulinus their bishop food or beverage is consumed; these sensations not only help a 
(see EUSTATHIUS, SAINT). The schism thus set afoot continued person identify substances but also furnish sources of enjoyment 
after Meletius' death. Flavian succeeded him in 381, and Paulinus when eating and drinking. 
appointed as his own successor Evagrius, the last bishop of the Taste  and Aroma.-The sensory organs involved in flavour 
Eustathians. Recognition of Flavian as legitimate bishop of perception are those of taste, smell and touch, with the nerve end- 
Antioch was at  first nithheld by the bishop of Rome, but it was ings located in the nose and mouth. 



'OUR 
Tasting occurs in the mouth, chiefly on the tongue through the 

taste buds. There appear to be only four basic receptor types 
responsible for the tastes-sweet, salty, sour and bitter. Examples 
of substances that induce the four basic tastes are sugar (sweet), 
salt (salty), lemon juice (sour) and quinine (bitter). Substances 
can be tasted only when they are in water solutions, and if a 
substance is not in solution when taken into the mouth it must 
be dissolved in saliva before it can be detected by the taste 
buds. 

Smelling involves the olfactory nerve endings in the upper part 
of the interior of the nose. Aromas can reach these nerves either 
directly through the nostrils as in breathing or indirectly up the 
back passageway from the mouth. Because of their remote loca- 
tion, the olfactory nerve endings are best stimulated by "sniffing" 
through the nose or swallowing if food is in the mouth. Odours 
are smelled only when the material is in gaseous form: i.e., a 
dispersion of molecules in air. While taste types are limited to 
four, the number of odours that can be identified is in the thou- 
sands. The trained flavour chemist is normally capable of dis- 
tinguishing 10,000 different odours. Further, the sense of smell 
is extremely sensitive, requiring only minute quantities for de- 
tection; a few parts per million in air is sufficient for detection 
of many odours. The smell of brewing coffee or the cooking of 
onions, for instance, can be recognized at  considerable distances. 
The sense of taste requires considerably higher concentrations 
of substances for detection, as much as several tenths of a per 
cent often being necessary to elicit a response. (See also SMELL 

AND TASTE.) 
Touch sensations that contribute to taste originate in the nose, 

lips and throughout the entire mouth and throat. The many 
kinds of touch sensations are based on either the physical or 
chemical properties of the substance, or a combination of them. 
Physical properties of foods that produce touch sensations are 
particle size, texture, consistency and temperature; reactions in- 
duced by chemical properties include the coolness of peppermint, 
the "bite" of mustard and pepper, the warmth of cloves and the 
astringency of spinach. (See also TOUCH, SENSE OF.) 

When a human consumes food, the simultaneous stimulation of 
the senses of taste, smell and touch create an immediate impres- 
sion that causes the eater to accept the food and continue eating 
or reject and discard it. Many foods such as bananas, berries 
and other fruits, nuts, milk and a few vegetables have flavours 
that make them highly acceptable in their natural, uncooked 
state. Other foods derive their flavour through cooking, season- 
ing and flavouring or combinations of these. (See also NERVOUS 
SYSTEM : Sensory Endings (Receptors) ; SENSATION : Senses; 
FEELIXG, PSYCHOLOGY OF: T h e o ~ y  of Feeling.) 

F l a v o u r  Development.-Roesting.-One of the earliest 
known and most impressive means of developing flavour is the 
cooking of meats and poultry over a fire. The high temperature 
caramelizes meat sugars, chars proteins and decomposes fats, re- 
sulting in development of highly aromatic roasted meat flavour. 
\i700d fires, such as those made with hickory wood. may impart 
distinctive smoke aroma. Roasted meat flavour can also be pro- 
duced by heat sources that use coke, charcoal, gas, electricity or 
any high-temperature fuel. To  a lesser extent pan roasting, sear- 
ing and pan frying also develop roasted meat flavour. 

Flavour development by roasting is not confined to meat; for 
example, the flavours of coffee, cocoa and nut meats are devel- 
oped by roasting. In  the cooking of breads, cakes, cookies and 
pies, the outer crusts are often bromned and have slightly burned, 
caramel flavour that is attributed to the roasting action of heat. 

Baking, Boiling, Steanzing.-Perhaps the simplest and best- 
knovln method of food preparation consists of cooking foods by 
placing them in boiling nater  or by alloxving the steam produced 
by the water to heat the food. Mears, fish, cereals and vege- 
tables are frequently cooked in this manner. While not usually 
thought of as such, baking, nhich is similar to roasting, is also 
a form of water cooking, involving the driving off of water in 
the form of steam from the baking food. During baking. boil- 
ing and steaming, the water nil1 extract the volatile flavours and 
can carry them off; this extraction, if prolonged, can result in 

insipid flavour, as occurs when onions, carrots or parsnips are 
cooked too long. The effects of water extraction are not en- 
tirely adverse, however, and the method is used to prepare coffee, 
tea and other beverages. 

For optimum flavour, vegetables should be boiled just long 
enough to produce tenderness. The food should be served im- 
mediately and not allowed to stand in the hot water. Some sit- 
uations require lengthy boiling to develop flavour. as in the 
preparation of soup stock by boiling bones and meat to produce 
new aroma and flavour factors; but such situations are the excep- 
tion to the rule. 

As mentioned above, the outer crusts of breads. cakes and pas- 
tries are heated during baking to bro~irning temperatures that are 
above the boiling point of water. Although the interiors of baked 
foods never reach bromning temperature, the flavour changes pro- 
duced in the interiors by baking greatly increase palatability. 
The most important change is brought about by cooking or burst- 
ing the starch cells to eliminate the raw starch taste and produce 
the fu!l, mouth-filling flavour of cooked doughs. 

Presumably by accident, man long ago found that the prede- 
cessor of modem bread could be made if a yeast were allowed to 
grow in the dough with subsequent conversion of sugars to alcohol, 
release of carbon dioxide gas and creation of a unique flavour. 
The highly attractive flavour of bread comes not only from the 
inherent flavours in the grain but also from by-products of yeast 
fermentation, which are alcoholic in odour, followed by the aro- 
matic materials produced by baking. 

Aging.-Some foods and beverages highly prized for their fla- 
vours owe these flavours to the development process of aging for 
long periods of time. Such aged foods include brandies, cheeses 
and pickles, to mention only a few. Brandy, for example, is 
first distilled and then the distillate is stored in wooden bar- 
rels for years to develop desirable brandy flavour. During this 
aging process components of the wood are slolvly extracted by 
the brandy, and at  the same time components of the brandy are 
absorbed or adsorbed by the wood. This gradual change in the 
brandy's flavour-producing ingredients produces a so-called "mel- 
lowing" or blending of flavours. Cured cheeses depend on a slow 
fermentation or ripening process to develop distinctive flavour 
characteristics. With some pickles, the action of sugar, vinegar, 
herbs and spices is allowed to take place over a long period of 
time to develop optimum flavour. 

Seasoning.-Salt, sugar, monosodium glutamate (MSG) and 
certain spices such as pepper are examples of seasonings that 
make outstanding improvements in flavour. Their mode of action 
is not clearly understood; however, enough is known to indicate 
that seasoning is a highly complex phenomenon. 

I t  is learned from early writings that man has allvays sought 
salt to make his foods more palatable and to help preserve them 
when stored. The continents of North and South America were 
discovered because of man's quest for new routes to the spice 
treasures of the orient. The optimum flavour contribution of salt 
occurs most often at  a concentration below that which would 
give a distinct salty taste; best seasoning results are obtained by 
adding salt to foods prior to cooking. 

Sugar and other sweeteners such as honey, sirups and molasses 
are useful at the seasoning level in gravies, stews and vegeta- 
bles. 

Monosodium glutamate, used for centuries in the orient in the 
form of a vegetable sauce to improve the palatability of a pre- 
dominantly rice diet, has in recent years been introduced in North 
America and many countries of Europe. Like salt, it has found 
important use as a seasoner for improvement of flavour. Al- 
though it adds no flavour or aroma of its own, it has the ability 
to blend and zccentuate many flavour factors and makes impor- 
tant flavour contributions in soups, stews, meats, fish, poultry 
and vegetable dishes. 

The spice pepper also belongs in the seasoning category, for 
it is used more often as a seasoning than as a flavouring agent. 
The demand for pepper has not diminished since the early caravans 
and explorers sought routes for procuring this highly prized sub- 
stance. In early times, pepper no doubt did a great deal to im- 



FLAVOURINGS 
prove the palatability of the unrefrigerated foods of the world. 
As a seasoning it is a blending agent, increasing the body of 
flavour and providing pleasant taste and aroma sensations. 

F1avoufing.-while the flavours of all natural foods are quite 
complex. the foods themselves are often made more appealing to 
the human palate by using them in combination with other foods, 
or by adding small quantities of highly aromatic flavouring agents 
such as spices. herbs and essential oils. The essential oils are 
the flavouring oils extracted from any natural product. Soaps 
and stews in which meat and vegetables are cooked together 
are examples of foods combined to give optimum appeal. Spreads 
such as butter, oleomargarine, jams and jellies when eaten on 
breads make for more eating enjoyment. Much use of flavouring 
agents is now made by food processors and home use continues 
to flourish in many instances; cinnamon and nutmeg are used in 
pastries, vanilla in baked goods, clove in hams and celery seed 
in soups and stews. (For descriptions of the most common herbs, 
spices and other seasoning agents and their use in cooking, see 
FOOD PREPARATION : Herbs and Spices. Also see individual articles 
on each agent.) 

History has demonstrated that man has continually sought com- 
patible combinations of foods and flavourings to relieve the mo- 
notony of eating. i l 'h~le  sources of available foods have always 
governed eating habits to some extent, man often seeks flavour 
in preference to good nutrition. Although there is no one fla- 
vour that is appealing to all, certain widely accepted foods all 
seem to possess the following characteristics: (1) an early ini- 
tiation of appropriate flavour; ( 2 )  rapid development of a full 
body of blended flavour; (3 )  pleasant mouth sensations; (4) ab- 
sence of unpleasant characteristics in either the initial impres- 
sion or aftertaste; and (5)  usually a quick disappearance of 
flavour on s~vallowing. Cooking, aging, seasoning and flavouring 
all contribute toward these five desirable features. 

F l a v o u r  Testing.-The techniques used for judging the flavour 
of foods can be grouped into several major categories: (1) rank- 
ing and scoring; ( 2 )  difference testing; (3) the flavour profile 
method, an analytical descriptive method of characterizing fla- 
vour; and (4) consumer acceptance testing. 

Early flavour testing was carried out by experts who because 
of training, experience and familiarity with foods were believed 
to make sound judgments. While many judgments on flavour are 
referred to teams of trained workers known as flavour panels, 
single experts are employed in the coffee, tea and wine industries. 
Here the expert rates his product against product standards known 
to be acceptable to the consumer. 

Ranking and Scoring.-One of the simplest techniques of fla- 
vour judgment is ranking, which requires flavour panel members 
to arrange a series of samples in ascending or descending order of 
intensity based on a specific flavour characteristic. For instance, 
panel members might be asked to rank sweetness of sugar solu- 
tions so that a correlation might be made between sweetness and 
strength. Panel members are trained to recognize the flavour 
factor under study and relate it to reference intensity standards. 
Ranking methods are useful in the food industry chiefly in quality 
control in large-scale production; however, the method lacks pre- 
cision when flavour differences are small, and the information 
developed is limited to one flavour factor. 

The scoring method was originally developed by the dairy in- 
dustry to rate products such as butter, by numerical grade accord- 
ing to some predetermined standard; it is now widely used in the 
flavour appraisal of fruits and vegetables, as well as dairy products. 
Scoring is performed by panels previously trained in the particular 
qualities under observation. Many numerical scales are used, de- 
pending on the number of points considered convenient. 

Diflerence Tests.-Difference tests were developed just prior 
to World W'ar I1 as a means of introducing more precise measure- 
ment in the field of flavour testing. Many forms of difference 
tests are utilized, but all are intended to establish whether there 
is a detectable difference between two samples. The numbers of 
tasters and flavour samples evaluated are carefully controlled 
to meet a statistical model having a known theoretical distribu- 
tion of responses based on chance. I n  the best known difference 

test, known as the triangle test, two of the three samples em- 
ployed are identical, although all three are coded differently. The 
taster is asked to pick the odd sample. The chance probability 
of a taster picking the correct sample would be one out of three. 
Triangle tests for flavour are useful in production quality control 
to  make sure each lot is as good as a standard. 

Flavour Profile Method.-In the flavour profile method, panels 
of trained tasters describe the aroma and flavour of a food product 
in everyday language. Persons who have normal abilities to taste 
and smell and who are trained in sensory techniques of tasting 
and smelling are selected to work on flavour profile panels. They 
are also exposed to a number of flavour and odour situations 
in order to provide background experience for odour and flavour 
description. At least six months are required to train a panel 
member. 

Panels first observe the total aroma of the food under test 
and then give their impressions of each of the detectable aroma 
factors as they occur, describing these in associative terms. The 
panel then tastes the food and makes similar observations on the 
flavour-by-mouth and on the aftertaste. Each aroma and flavour 
factor is appraised on the basis of intensity, using the scale of 
threshold, slight, moderate and strong. Aroma factors are the sen- 
sations perceived on sniffing and include odours as well as touch 
factors. Flavour-by-mouth sensations are those perceived by all 
of the flavour senses. including the basic tastes, touch factors in 
the mouth and throat, and odour and touch factors in the nose. 

Individual observations recorded in tabular form on a response 
sheet are interpreted by the panel leader. Flavour profiles have 
been found useful in quality control of flavour, in guiding product 
development and in flavour research. 

Consumer Acceptance Testing.-To determine the flavour ac- 
ceptability of a food, it  is often necessary to obtain information 
direct from the consumer. A number of methods have been em- 
ployed to accomplish this, with variations occurring in the size and 
composition of the panel of tasters, the method of presenting the 
samples, the means of gathering information and the method of 
interpreting the data. Flavour is best evaluated by consumers 
who are potential users of the food; for example, a ready-to-eat 
cereal should be judged by those who normally eat this type of 
breakfast food. In  consumer testing, it  is important to have a 
panel large enough to furnish statistically significant information. 
Although much consumer testing is done on a single exposure, best 
judgments are made in the home under normal use conditions and 
over a short period of time. Data are collected either by ques- 
tionnaire or by interview. Great care is taken to obtain factual 
information with respect to flavour, since most consumers are in- 
capable of describing their reactions adequately. 

Consumer panel results are interpreted by workers who are ex- 
perienced in consumer testing and attempt to project the findings 
in terms of proposed market sales. 

BIBLIOGRAPHY.-R. W. Moncrieff, The Chemical Senses (1946) ; 
E. C. Crocker, Flavor (1945) ; Arthur D. Little, Inc., Flavor Research 
and Food Acceptance (1958) ; Carey P. McCord and William N. 
Witheridge, Odors: Physiology and Control (1949) ; Jean F. Caul, 
"The Profile Method of Flavor Analysis," from vol. vii, Advances 
in Food Research (1957-58). (L. B. SJ.) 
FLAVOURINGS. Flavouring agents with the exception of 

common salt, are mostly obtained from plants, but some are de- 
rived from synthetics which resemble the natural products. The 
latter may be from any part of the plant; that is, leaf, stem, root 
or fruit. Though useful in helping to make certain foods palatable 
and easier to digest, condiments have no food value. Flavourings 
should always be blended with food in cooking and not served 
with the food. This rule should apply to salt and pepper but cus-. 
tom has largely prevailed to the contrary in this case. All condi- 
ments ought to be used sparingly and in such proportions that 
they do not spoil the natural flavours of other ingredients. 

Pot Herbs.-This expression is usually applied to a particular 
set of flavouring herbs (parsley, thyme, bay leaf and marjoram) 
which is used in the form of a bouquet for stews, sauces, etc. 
A complete bouquet has other flavourings added such as lemon, 
celery, mace, tarragon, etc. 

The term pot herbs is also familiarly given to onion, carrot and 
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turnip added to stock. 

Essences.-These are made by immersing a flavouring agent 
(a.g., celery seed) in spirits of wine for several days to form a 
tincture; or, an essential oil, obtainable at  a pharmacy (e.g., oil 
of bitter almonds) is added to spirits of wine when the natural 
volatile oil cannot be obtained by ordinary methods of immersion 
and soaking. Examples of essences are cinnamon, nutmeg, lemon, 
ginger, etc. Vinegars are made by soaking some strong flavouring 
agent (e.g., chilli) in ordinary vinegar. 

O t h e r  Condiments.-Fresh herbs or those dried in leaf or 
powdered are used in making sauces, stews, etc. I t  is usual to 
classify them according to the part of plant to which they belong: 
( I )  Leaves and stems. Among these are sage (for flavouring 
forcemeats, etc.);  spearmint, commonly called mint and used in 
making mint sauce for mutton; bay leaf (bouquets); marjoram, 
thyme and sweet basil (bouquets) ; parsley, used as garnish as well 
as a popular flavouring agent; peppermint, principally used in 
confectionery. ( 2 )  Flowers and buds. Cloves; saffron (used 
chiefly for colour); capers (pickles, sauces, etc.). (3) Barks. 
Cinnamon. (4) Roots. Horseradish (grated in sauce or eaten 
au nature1 with beef); turmeric (chiefly for colour and as an in- 
gredient in curry preparations) ; ginger (puddings, cordials and 
jams); garlic (stews and sauces); these are the best known. 
( 5 )  Seeds. Aniseed (pastry, cakes, cordial) ; caraway (cakes) ; 
fennel (cakes and liqueurs); mustard; nutmeg and mace; dill; 
cumin; coriander and various seeds used in curry preparations. 
(6) Fruits. In  this class are certain fruits, such as allspice, capsi- 
cum and vanilla pods, e t t .  See FOOD PREPARATION. 

FLAX. Flax (Ltnupn usztatzsszmum), a crop plant grown on 
nearly 20,000.000 ac. annually in many temperate and subtropical 
countries for the production of linseed oil and linen fibre. Flax 
is an annual in temperate and cool climates, and a winter annual 
in warm climates. The plants grow to a height of 1 2  to 40 in., 
with a distinct main stem and a short taproot. Two or more basal 
branches may arise from the lower part of the main stem, and 
these, like the main stem, produce branches that bear the flowers. 
The lance-shaped leaves are borne aIternately on the stems and 
branches. Each flower has j petals that are blue, white or pale 
pink, and 10 anthers that are blue or yellow. The flowers open in 
early mornlng and shed their petals by early afternoon. Daily 
blooming may continue for several weeks. The floaers are self- 
pollinated. The boll or capsule has j double-celled carpels and 
contains 10 seeds when all of them develop. The shiny, flattened 
seeds are brown or yellow, and from 3 to 3 in. long. A pound 
of flaxseed contains from 65,000 to 120,000 seeds. Fibre type 
varieties have long stems with few branches and seeds. The linen 
or bast fibres occur in the bark of the stem. Seed flaxes have 
short, much-branched stems and many seeds. 

Origin and History.-Cultivated flax probably originated in 
the Mediterranean region from the wild flax (Linum angustifo- 
Zium), the only species of wild flax with which it crosses readily. 
Several other species of Linum are grown as ornamentals. Flax 
was cultivated in prehistoric times, possibly at  first for food. I t  
was found in the ruins of the Stone Age lake dwellings of Switzer- 
land, and the ancient Egyptians made linen cloth from flax fibres. 
Later flax cultivation spread through Europe, parts of Asia, and 
North Africa. I t  reached the United States during the colo'nial 
period where it  was widely grown for fibre before the invention 
of the cotton gin in 1792 made cotton a cheaper fabric. The 
manufacture of linseed oil in the United States began in 1805. 

F i b r e  Flax.-The world produces about 700,000 to ~,ooo.ooo 
tons of flax fibre on from z,ooo,ooo-g,ooo,ooo ac. annually. Fully 
three-quarters of this is produced in the U.S.S.R. Other leading 
countries include Poland, Germany, France, Northern Ireland, 
Ireland. Rumania, Belgium and Holland; some is also produced in 
New Zealand. Australia, Japan, Argentina and Egypt. In the 
United States fibre flax is grown only in Oregon. Production there 
increased from a few thousand acres up to 18,000 ac. during 
\Vorld War I1 but declined to 1,000 to 2.000 ac. annually after 
19jo. Yields of fibre range from 300 to 800 lb. per acre in most 
countries, with still lower yields in the U.S.S.R. and much higher 
yields in Northern Ireland. The yield in the United States aver- 

ages about 13 tons of straw or 
400 lb. of fibre per acre. Flax is 
best adapted to medium loam or 
clay soils. Flax grown on soils 
high in nitrogen often has a low 
fibre content. Clean land, well- 
tilled to destroy weeds, is essen- 
tial, and a smooth firm seed bed 
is desirable. 

The crop is sown in early 
spring in most countries at  a rate 
of 80-140 Ib. of seed per acre. 
Some hand weeding of the flax 
field may be necessary. Flax is 
harvested for fibre when about 
one-half of the seeds are ripe and 
the leaves have fallen from the 
lower two-thirds of the stem, 
which stage usually is reached 
about 80 to IOO days after sow- 
ing. Most of the crop is har- 
vested by pulling the plants from 
the ground by hand, but pulling 
machines are available and all of 
the United States crop is pulled 
and bound by machine. After 
pulling, the bound stalks usually 
are set in shacks in the field for 
curing (drying). The dried stalks 
are deseeded by threshing, comb- 
ing or beating the tops of the 
bundles. The seed, a by;product, 
is saved for sowing purposes, oil 
extraction or feed. 

The deseeded straw is then 
retted (partly rotted) to dissolve 
the gums that bind the fibres to 
the ~voody portion of the stem. 
Both dew retting and water ret- 
ting processes are practised but 
the latter provides uniformly B Y  P E R M I S S I O N  O F  D R  E U G E N  K O H L E R ,  

' M E D I Z I N A L  P F L A N Z E N *  
better fibre. In  dew retting. the FLAX (L I N u M U S I T A T I S S I M U M )  

common method in the U.S S.R., FROM WH ICH L I N E N  IS M A D E .  

the straw is spread out evenly 
and thinly on the ground, usually on grassland, where it is sub- 
jected to weathering and to the action of soil-borne bacteria that 
are present on the straw. Retting is completed after 7 to 21 days, 
or more, when the bark of the stems is loosened so that i t  can be 
readily peeled from the woody core. The straw is then gathered, 
bound and again set in shocks to dry. In  water retting, the com- 
mon method in most countries, the straw is immersed in ponds, 
sluggish streams or vats, and allowed to steep until the bark is 
loosened. In vats the water is circulated to provide uniform 
retting. Water retting requires 6 to 8 days at  a water temperature 
of 80" F., and up to 2 0  days when the water is cooler. The retted 
straw bundles are set in the fields in open shocks (wigwams) to 
dry. Chemical retting is also possible, but was not yet economi- 
cally feasible in the 19 jos. 

The fibre is separated from the woody core by breaking and 
scutching. Breaking is accomplished by passing the straw be- 
tween fluted rolls or by crushing it between slatted hand-breaking 
frames. This breaks the brittle woody portions of the stem into 
short pieces called shives while leaving the flexible fibres largely 
intact. Scutching is accomplished by passing the broken straw 
through revolving beaters that free the fibres from the shives. 
Some machines do both breaking and scutching. The scutched 
fibre is baled and shipped to spinning mills. At the spinning mill 
the fibre is hackled by machines that comb out the short, tangled 
fibres and remaining shives. The resultant long straight fibre, 
called line fibre, is further combed and then twisted into yarn on a 
spinning machine. Coarse yarns may be 8 lea or 2,400 yd. per 
pound. while the finest yarns are 1 2 0  lea or 36,000 yd. per pound. 
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The short or tangled fibres called tow may be carded to produce 
strands of parallel fibres which are then spun into coarse yarns, or 
the tow may be used for upholstering or padding. Fine yams are 
used in weaving high quality linen fabrics, such as laces, household 
linens and dress goods. Coarse yarns are used for crash or other 
coarse fabrics, or for making twine, cord or rope. 

Seed Flax.-The world production of flaxseed (linseed) is 
about 130,000,000 bu. from more than 19,000,000 ac. About an 
eighth of this is obtained as a by-product from fibre flax and the 
remainder is produced by seed flax varieties. Seed flax yields are 
about twice those of seed from fibre flax under similar conditions. 
The United States, Argentina, the U.S.S.R., India, Canada and 
Uruguay are the leading countries in linseed production, but a p  
preciable quantities are produced in 25 other countries on all con- 
tinents. Production in the United States ordinarily averages more 
than 38,000,ooo bu. on more than 4,000,000 ac., with a yield of 
9.3 bu. an acre. North Dakota, Minnesota and South Dakota 
usually lead in total production but the highest yields are obtained 
on irrigated lands in Arizona and California. 

The crop is grown from fall or early winter seeding in Cali- 
fornia, Texas and Arizona and other warm climates where it ripens 
about five months later. I t  is sown in the spring in northern 
Europe and in the northern half of the United States where it ma- 
tures in 80 to 1 2 0  days. Flaxseed usually is sown with a grain 
drill, about I in. deep, a t  the rate of 30 to 50 lb. per acre. Flax is 
an excellent companion crop with which to sow meadow grasses 
and legumes. A clean seedbed, which is desirable, is best obtained 
when flax is preceded by an intertilled crop or a sod crop and the 
land is worked frequently before sowing the flax. Certain weedy 
grasses as well as broadleaved weeds in flax fields can now be con- 
trolled with suitable chemical herbicides. 

Seed flax is harvested and threshed with a combine in the more 
advanced agricultural countries but simple harvesting and thresh- 
ing machines or hand methods are still used on numerous small 
farms in many countries. 

Flax is attacked by several diseases including wilt, rust, pasmo 
and anthracnose. These diseases are kept under fair control by 
chemical seed treatment or by growing resistant varieties that 
were developed by flax breeders. Before wilt resistant varieties 
were developed, flax could be grown on the same land for only a 
few years before the crop failed because the soil became infested 
with the fungus causing the wilt disease. This fact led to the 
popular misconception that "flax is hard on land." From co- 
lonial times until about 1920 flax production shifted westward to 
new lands that were not infested with wilt. Later, resistant varie- 
ties became available for all parts of the United States. 

Linseed Oil.-Flaxseed contains from 30% to 40% oil and 
about 8% moisture. Large seeds are highest in oil content. 
Drought or temperatures above goo F. when the seed is develop- 
ing reduces the seed size and the oil content. A bushel (56 lb.) of 
linseed yields about 2Q gal. of oil in commercial crushing. Linseed 
oil contains three unsaturated fatty acids (oleic, linoleic and 
linolenic) that absorb oxygen and thus when used in paint cause 
the oil to form a hard film when the paint dries. The quality of a 
drying oil is measured by the iodine number, the grams of iodine 
absorbed by IOO g. of oil in a chemical test. The iodine number 
of linseed oil ranges from 160 to 195. In linseed oil mills the flax- 
seed is ground, steamed and then pressed to extract the oil. The 
residue or oilcake contains about 35% protein and 6% oil. I t  
is used as a concentrated or conditioning feed for livestock. Lin- 
seed oil is used chiefly in paints and varnishes but also in making 
linoleum, oilcloth, printer's ink and patent leather. 

Tow extracted from seed flax straw in the United States is used 
in making the domestic requirements for cigarette paper and Bible 
paper. 

BIBLIOGRAPHY.--U.S. Department of Agriculture, Technical Bulletins 
938 and 1054, Farmers' Bulletins 1728, 1793 and 2036; J0hn.H Martin 
and W. H. Leonard, Principles of Field Crop Production (New York, 
1949). (J. H. MN.) 

FLAXMAN, JOHN (1755-1826)~ English sculptor and 
draftsman, was born at  York on July 6, 1755. His father was a 
modeler of plaster casts, and his early training was largely re- 
ceived at  home. He was awarded a medal as a prize by the Society 

of Arts a t  the age of 12 ,  and a t  15 began to exhibit a t  the Royal 
Academy. At 2 0  he was working for Josiah Wedgwood as a 
modeler of medallions, portraits, vases, plaques, etc., and this 
activity accounted for much of his later fame. H e  continued 
to work for Wedgwood till 1787, developing into a sensitive neo- 
classicist with a manner of seeing which during his mature years 
was everywhere the fashion. 

In  I 782, Flaxman was married to Anne Denman. I n  1787 they 
set out for Rome. Flaxrnan soon ceased modeling for Wedgwood 
himself, but continued to direct the work for other modelers em- 
ployed for the manufacture at  Rome. He had intended to return 
after a stay of a little more than two years, but was detained by 
a commission for a marble group of a "Fury of Athamas" from 
Frederick Hervey, earl of Bristol and bishop of Derry, and did 
not return until the summer of 1794, having in the meantime 
executed another commission (a "Cephalus and Aurora") for 
Thomas Hope, and having sent home models for several sepulchral 
monuments, including one in relief for the poet William Collins, 
in Chichester cathedral, and one in the round for Lord Mansfield 
in Westminster abbey. 

But what gained for Flaxman in this interval a general and 
European fame were those outline designs to the poets, in which 
he showed his natural affinity to the ancients. The designs for the 
Iliad and Odyssey were commissioned by Mrs. Hare-Naylor; those 
for Dante by Hope; those for Aeschylus by Lady Spencer. All 
were engraved by Piroli, not without considerable loss of the finer 
and more sensitive qualities of Flaxman's own lines. 

In  I 797 Flaxman was made an associate of the Royal Academy. 
Every year he exhibited work of one class or another; occasion- 
ally a public monument in the round, more often memorials for 
churches, with symbolic acts of mercy or illustrations of S c r i p  
ture texts, both commonly in low relief. In 1800 he was elected 
full academician. In 1810 he was appointed to a chair of sculp- 
ture specially created for him by the Royal Academy. 

The most important works which occupied Flaxman in the fol- 
lowing years were the monument to Mrs. Baring in Micheldever 
church, the richest of all his monuments in relief (1805-11); that 
for the Worsley family at  Campsall church, Yorkshire, which is 
the next richest; those to Sir Joshua Reynolds for St. Paul's 
(1807') ; to Capt. Josiah Webbe for India (1810) ; to Captain 
Walker and Captain Beckett for Leeds (1811) ; to Lord Cornwallis 
for Prince of Wales's Island (1812); and to Sir John Moore for 
Glasgow (1813). 

After his Roman period he produced for a good many years no 
outline designs for the engraver except three for William Cowper's 
translations of the Latin poems of Milton (1810). Other sets of 
outline illustrations drawn about the same time, but not pub- 
lished, were one to the Pilgrim's Progress, and one to a Chinese 
tale in verse, called "The Casket." In 1817 we find him return- 
ing to his old practice of classical outline illustrations and pub- 
lishing the happiest of all his series in that kind, the designs to 
Hesiod, excellently engraved by the sympathetic hand of William 
Blake. Immediately afterward he was much engaged in designing 
for the goldsmiths-a testimonial cup in honour of John Kemble 
and following that, the great labour of the famous and beautiful 
though quite un-Homeric shield of Achilles. Almost a t  the same 
time he undertook a frieze of "Peace, Liberty and Plenty," for the 
duke of Bedford's sculpture gallery at Woburn, and a heroic group 
of Michael overthrowing Satan, for Lord Egremont's house at  
Petworth. He died on Dec. 3, 1826. 

As a sculptor Flaxman was weakest when he was most ambitious 
and most inspired when he made the least effort. Of Flaxman's 
complicated monuments in the round, such as the three in West- 
minster abbey and the four in St. Paul's, there is scarcely one 
which has not something heavy and infelicitous in the arrangement. 
But when we come to his simple monuments in relief we find almost 
always a far finer quality. He did not thoroughly understand com- 
position on the great scale and in the round, but he did thoroughly 
understand relief, and found scope in it for his remarkable gifts of 
harmonious design, and tender, grave and penetrating feeling. 

BIBLIOGRAPHY.-S. Colvin, The Drawings o f  Flaxman, in 32 plates, 
with descriptions, and an Introductory Essay on the Life and Genius 
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FLEA, the common name of a group of insects, known scien- 
tifically as the order Siphonaptera (or Aphaniptera), whose mem- 
bers are of economic importance because they are transmitters of 
human disease and because they are serious pests of man and ani- 
mals. In  the adult state they feed exclusively on the blood of 
birds and mammals, including man, but in the immature stages 
they are residents of the nest or habitation of the host and are not 
parasitic. 

For the flea commonly known in the United States as "chigger," 
see JIGGER, CHIGGER or CHIGOE. 

S t r u c t u r e  a n d  Li fe  History.- leas are small insects, the 
largest ones being about one-fourth of an inch in length. They are 
wingless and have a greatly compressed body which is frequently 
provided with one or more combs of spines. Their well-developed 
legs give them remarkable powers of leaping, and they can jump 
a horizontal distance of about 13 inches-from 50 to IOO times 
their body length! As the adult subsists solely on blood, the 
mouthparts are adapted for piercing the skin of the host and suck- 
ing its blood. A penetrating beak is formed by the two mandibles 
and the labrum. From the accompanying illustration it will be 
seen that the mandibles are long, cutting blades with saw-toothed 
margins, while the labrum is flattened and needlelike. The draw- 
ing shows many other interesting features of the flea's head. 
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HEAD OF A CAT FLEA (Ctenocephalides felis),  FEMALE. WITH THE DIF- 
FERENT PARTS LABELED: DRAWING BY HENRY ELLSWORTH EWING 

Among these are the simple eyes (degenerate or absent in some 
species), the short, stout antennae, and the genal comb of heavily 
pigmented spines, which is a conspicuous structure when it is 
present. The life history of the flea involves four distinct stages- 
the egg, the larva, the pupa and the adult. A number of eggs are 
laid by each adult female flea, commonly among the hairs or 
feathers of the host, from which they fall out into the nest or 
places where the animals roam or rest. The immature stages are 
therefore found in the situations frequented by animals. The 
cream coloured eggs hatch into small, yellowish, wormlike larvae 
which live in the organic debris of the resting place of the host. 
After a time, the larva transforms into the pupa which develops 
within a silken cocoon. ,The length of time necessary for comple- 
tion of the entire life cycle is variable and depends upon the species 
concerned and upon various conditions; it may be from 1 7  days to 
more than a year. 

Economic Impor tance  and Control.-There are many known 
kinds of fleas. From North America and the West Indies, by the 
beginning of World War 11, 209 species and 63 subspecies and 
varieties were recorded. How many occur in other parts of the 
world is difficult to ascertain, but certainly the number after World 
War I1 was in the vicinity of 500 known species. Only a few of 
these species affect man; the rest feed upon obscure wild birds and 
mammals, having strong preference for certain hosts. Nearly all 

species show this "host specificity." However, a few fleas are suffi- 
ciently versatile to feed upon man in the absence of their favoured 
hosts, and these are the ones of greatest importance, because they 
are capable of transmitting disease from animal to man. 

Bubonic plague and murine typhus, a disease of increasing im- 
portance in the United States, are carried from rats to man by 
fleas. Two species are ordinarily involved in the transmission of 
these diseases, the oriental rat flea (Xenopsyl la  cheopis) and the 
European rat flea (Nosopsyllus fasciatus). The former is almost 
cosmopolitan in distribution but prefers particularly the warmer 
regions of the world. I t  is an efficient vector of disease because 
it bites humans freely. Plague is a disease which affects not only 
rats but also various wild rodents such as ground squirrels, chip- 
munks and even rabbits. Reservoirs of infection exist among these 
animals and are maintained by the fleas which carry the disease 
from one individual to another. Control of rodent fleas must be 
directed against the hosts, and this involves trapping, poisoning 
and fumigating as well as the ratproofing of buildings. 

Fleas affect man not only as disease carriers but also as house- 
hold pests. The principal ones which most frequently annoy man 
are : the dog flea (Ctenocephalides canis) ,  the cat flea (Ctenoceph- 
alides felis) and the human flea (Pulex irritans). The United 
States department of agriculture recommends three steps in their 
control: ( I )  determine the source of the infestation. (2) treat or 
destroy the animal hosts, and (3) destroy the immature stages oc- 
curring in places where the hosts live. When fleas occur in human 
habitations they nearly always originate from animals which troop 
in and out or from the places where animals sleep or rest. To  rid 
cats and dogs of fleas apply derris powder or pyrethrum powder 
to their skin and repeat the treatment every two weeks until the 
animal is free of the pest. When hogs are infested, their backs 
should be sprayed lightly with oil. If the fleas originate from cel- 
lars, outbuildings, porches, barns and beneath houses, spray the 
infested area with creosote oil. Should the use of creosote be 
objectionable, scatter flaked naphthalene over the floor, using 
enough to make the floor white in appearance. 

The most injurious of the livestock-infesting species is the stick- 
tight flea (Echidnophaga gallinacea) which causes damage to poul- 
try. Its common name derives from the habit of attaching itself 
to the skin of the host. I t  attacks not only chickens but dogs, cats 
and man himself, as well as many other animals. Derris, powder 
or carbolated vaseline brought into contact with these fleas will 
control them. 

The irritation caused by the bite of a flea in man is ordinarily 
not very serious. To assuage the pain a cooling lotion should be 
applied, such as mentholated ointments, carbolated vaseline, spirits 
of camphor, etc. 

BIBLIOGRAPHY.-F~~~ Corry Bishopp, "Fleas and Their Control," 
U.S. Department of Agriculture Farmers Bulletin 897 (1931) ; Irving 
Fox, Fleas of Eastern U.S. (1940) ; "Fleas," U.S. Department of Agri- 
culture Circular 13, Insects in Relation to National Defense (1941) ; 
Henry Ellsworth Ewing and Irving Fox, "The Fleas of North 
America," U.S. Department of Agriculture Miscellaneous Publication 
N o .  500 (1943). (I. Fx.) 

FL~CHE,  an architectural term which, in France, signifies 
any spire, but in English usage is limited to those small, slender 
spires which are placed on the ridge of a roof of a church and 
not upon a tower. The flkche is usually built of a wood frame- 
work covered with lead or occasionally copper and is generally of 
rich, light, delicate design, in which tracery, miniature buttresses 
and crockets have an important part. They are frequently of 
great height, that of Notre Dame, Paris, being nearly 100 ft. and 
that of Amiens, 148 ft. The fleche is usually placed a t  the inter- 
section of nave and transepts. Reims cathedral had, however, an 
additional flgche at  the summit of the apse. See SPIRE. 

FL~CHIER,  VALENTIN ESPRIT (1632-1 710) , bishop 
of Lavaur (1685) and NEmes (r687), one of the celebrated court 
preachers under Louis XIV, was born a t  Pernes near Avignon, 
June 10, 1632. He was admired as a man of letters rather than as 
a devout preacher, and his sermons were particularly relished by 
women, He wrote Me'moires sur les Grands Jours tenus ci Cler- 
mont  en  1665. In  dealing with the Huguenots, he proved himself 
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a wise and humane bishop. He died at  Montpellier, Feb. 16, 
1710. 

BIBLIOGRAPHY.-Oeuvres compli.tes, ed. by F, de Narbonne, 10 vol. 
(182 j-28) ; A. E. Delacroix, Histoire de Fle'chier d'aprds les documents 
originaux (1865) and the life by L. Mknard (1872). (M. D. L. B.) 

FLECKEISEN, ALFRED (1820-18gg), German philologist 
and critic, chiefly known for his work on Plautus and ~ e t e n c e ,  
was born at  Wolfenbuttel on Sept. 23, 1820. He was educated at  
the Helmstedt gymnasium and the University of Gijttingen. After 
holding several educational posts he was appointed in 1861 to the 
vice-principalship of the Vitzthum'sches gymnasium at Dresden, 
which he held until his retirement in 1889. He died on Aug. 7, 
1899. In the knowledge of Plautus and Terence he was unrivaled, 
except perhaps by F. W. Ritschl. his life-long friend. Fleckeisen's 
chief works are: Exercitationes plauti?zae (1842), one of the most 
masterly productions on the language of Plautus; Plauti Como- 
ediae, i, ii (1850-51. unfinished) ; P. Terelzti Afri  Comoediae (new 
ed., 1898). His short treatise on orthography Funjzig Artikel 
(1861) is considered most valuable. Fleckeisen was for many 
years editor of the Jahrbzicher fur classische Philologie. 

FLECKER, JAMES ELROY (1884-I~IS) ,  English poet 
was born in London on Sov .  5 ,  1884. Desiring to enter the con- 
sular service, he went to Caius college, Cambridge. to learn orien- 
tal languages, and he was sent to Constantinople in June 1910. The 
same year his Twenty-sin: Poems was published. In September, 
having fallen ill, he returned to England and went to a sanatorium. 
He returned to his post. apparently cured, in March 1911, and was 
transferred to Smyrna in April. He fell ill again early in 1913, and 
went to Switzerland: T h e  Golden Journey t o  Sanzarkand was pub- 
lished in this year. He died at  Davos on Jan. 3, 1915. He belongs 
to no 'Lschool," though the Parnassians are known to have had 
some influence on him. Of his many themes the most recurrent 
are Greece, the east and England, and he has best portrayed him- 
self in Oak and Olive. But at least it seems safe to conjecture that 
some of his lyrics, between the sculptured stillness of A Ship, an 
Isle and the movement, so expressive in utterly different ways, of 
Saadilbad and the Dying Patriot will not be forgotten. He left 
behind him at his death two unpublished plays, Hassan (Hay- 
market. 1923) and Don Juan. Don  Juan is perhaps too slight and 
unequal to support a claim to dramatic genius. Hassan is rather a 
different matter. No one would call it faultless, but as a play to 
read. with its colour and its wit and its passion, its alternation of 
merriment and tragedy, and the strange beauty of its rhythms 
it is entirely fascinating. Flecker also wrote The  Grecians (1910) 
and a novel, T h e  Kzng of Alsander (1914). 

Editions of his work are Collected Poems, with an introduction 
by J. C. Squire (1916) ; Hassalz (1922) ; Don  Jua?z (1925) ; Col- 
lected Prose (1920 and 1922); Letters to Frank Savery (1926). 

See D Goldring, J .  E. Flecker (1922); and the Life by Geraldine 
Hodgson (1925). 

FLECKNOE, RICHARD ( c .  1600-c. 1678), English poet, 
dramatist and traveler, whose writings evoked both praise and 
ridicule, was possibly a Jesuit of Irish extraction. The most au- 
thentic information about him is A re la ti or^ of T e n  Years' Travels 
i n  Ezirope, Asia, A f f r i q z~e ,  and Anzerica (1654?), a collection of 
letters to distinguished persons in England and abroad. He \lent 
to Flanders in 1640, attempted in 1645 to negotiate in Rome the 
marriage of BCatrix de Cusance to Charles IV of Lorraine, trav- 
eled in the Levant, visited Portugal, and in 1648 "merely on 
curiosity" \vent to Brazil. Although he appears vain and cocksure, 
his letters are interesting, particularly his account of Brazil. 

Flecknoe's picture of himself as a popular ladies' man contrasts 
sharply with Andrew Marvell's account in his poem, "Fleckno, an 
English Priest a t  Rome," which ridicules his threadbare asceticism 
and bad verses. The unpopularity which greeted his return to Eng- 
land may have resulted from his disapproval of the licence of the 
stage, implicit in his S h o ~ t  Discourse of the English Stage (1664; 
reprinted in J. E.  Spingarn's Critical Essays of the 17th Centz~ry, 
1908), which he prefixed to the revised version of Love's Dominion 
(1654)  the only one of his five plays to be publicly performed. 
This may also account for the hostility of Dryden, who lampooned 
him in ibIacFlecknoe (1682) as being "Throughout the realms of 

Nonsense, absolute." Neither his poems in Epigrams of all sorts 
. . . (1670) nor his prose sketches in Enignzatical clzaracters . . . 
(1658) warrant such an attack and both Lamb and Southey at- 
tempted to restore his reputation; Lamb prefixed some of Fleck- 
noe's lines to his essay, "A Quakers' Meeting." Flecknoe remains 
a contradictory personality who praised Crom~vell in T h e  Idea of 
his Highness Oliver (1659) and the Stuarts in Heroick Portraits 
(1660). 

BIBLIOGRAPHY.-G. Langbaine, Dramatic Poets (1691) ; R. Southey, 
Onzniana, z vol. (1812) ; "Flecknoe's Enigmas and Enigmatical Char- 
acters" in the Retrospective Review, vol. v (1882) ; A. Lohr, "Richard 
Flecknoe," in Mzinchener Beitrage zur . . . Philologie (1905). 

FLEET, NAVAL. The word fleet is used with several mean- 
ings, logically related but differing in their precise connotation. 
I t  is sometimes defined as the collective naval force of a country, 
and naval men frequently use it in this sense. For example, the 
first lord of the admiralty, in a statement to parliament in Feb. 
1958 used a subtitle, "The Strength of the Fleet," followed by 
this explanation: "During the coming year the ships of the Fleet 
will be deployed as follows: (A,) Ships in the Operational Fleet. 
or preparing for service with it. (B.) Ships engaged on Trials and 
Training (C.) Fleet Support and Auxiliaries. (D.)  Ships in all 
classes of Reserve or undergoing extended refit, modernization, 
conversion, etc.. during the course of the year." During and since 
World War I1 the Royal Navy has had a home fleet and a Medi- 
terranean fleet, each with a commander in chief, besides a number 
of commands, forces, stations and flotillas responsible to the ad- 
miralty and not to either fleet commander. Thus the word fleet 
means a large group of naval vessels of many types under a single 
commander in chief, and usually assigned to one geographical area. 
In  a loose sense, fleet is applied to a large number of ships, as a 
fishing fleet, the Cunard fleet or a fleet of oil tankers. 

The U.S. navy did not employ the word fleet officially until 
1907 when the Atlantic fleet, Pacific fleet and Asiatic fleet were 
established. Previously there had been a home squadron, a Pacific 
squadron and so on. After temporary disruption of this arrange- 
ment during 'Ct'orld War I,  it was restored in 1922. During the 
years that followed. the U.S. fleet consisted of a battle force, scout- 
ing force. submarine force and base force. Since World LVar I1 
there have been Atlantic and Pacific fleets, each with an admiral 
as commander in chief; Atlantic and Pacific reserve fleets, under 
the commanders of the Eastern and Western Sea Frontiers; and 
four numbered fleets, 1st in the Pacific, 7th in the far east, both a 
part of the Pacific fleet; 2nd in the Atlantic and 6th in the Medi- 
terranean, both belonging to the Atlantic fleet. Each of the six 
subordinate fleets had a vice-admiral as commander. 

A d m i n i s t r a t i v e  a n d  Tact ical  Groupings.--In the U.S. navy 
each of the two major fleets had commanders in charge of the air 
force, cruiser force, destroyer force, submarine force, amphibious 
force and service force. These officers were called type command- 
ers or administrative commanders; some were vice-admirals, 
others rear admirals. Three to six vessels constituted a "division" 
of aircraft carriers, cruisers, destroyers, submarines, transports, 
mine sweepers and other types. The division commanders were 
considered to be tactical commanders primarily. Frequently a 
force commander urould also command a division of his own 
force. Two divisions of destroyers or of submarines constituted 
a squadron, and the squadron commander commanded one of the 
divisions. Three destroyer squadrons made a flotilla. Rear ad- 
mirals usually commanded aircraft and cruiser divisions and 
destroyer flotillas. Service force and amphibious force squadrons, 
destroyer and submarine squadrons were commanded by captains. 
Divisions of destroyers, submarines, and mine craft were com- 
manded by captains or commanders. 

F lee t  Tac t ica l  Training.-Although a fleet comprises ships of 
various types it will not be an effective fighting unit unless the 
ships are capable of working together as a team and can be con- 
trolled by the commander. This necessitates continuous tactical 
training and study. A new naval Gessel, or one which has under- 
gone an extensive reconstruction, runs a series of trials over a 
measured-mile course, or over a range which can be measured ac- 
curately by means of positions on a chart. By means of such 
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trials, calibration scales are developed and the ship's engineer 
officer knows how many revolutions of his propellers normally 
produce a given speed. By further trials, in an area where precise 
positions can be fixed by cross bearings, the new ship determines 
the necessary rudder angle to turn through go0 or 180" at usual 
speeds. These two processes are necessary steps in preparing the 
ship to steam in formation with other vessels and to make turns 
while in formation. When a new ship has "standardized" her own 
steaming and her own turning she is ready to steam with others, be- 
ginning with vessels of her own type. 

F l e e t  Tac t ica l  Formations.- There are three elemental for- 
mations involving a single line of ships. If all ships present 
steamed in single file, all on the same course, one astern of the 
other, they would form a straight line. The Royal Navy called 
this formation "line ahead." while the U.S. navy called it "column." 
If the ships were abreast of each other, the Royal Navy called it 
"line abreast" and the U.S. navy simply "line." Any other for111 of 
line was called "line of bearing," with the bearing designated by 
signal. 

A large fleet would usually form a more complicated formation. 
For example. three squadrons of eight ships each might steam with 
each squadron in column or line ahead, while the three flagships 
leading their respective squadrons might be abreast of each other. 
In  the U.S. navy this formation would be line of squadron columns; 
in the Royal Navy it mould be squadrons in line ahead. disposed 
abeam. More complicated formations presented no problems to 
ships accustomed to maintain position and distance in the elemen- 
tal formations and to turn in standard turning circles on signal. 
Type commanders had the responsibility for developing tactical 
instructions for their omn vessels so that these ships would con- 
form to the standards of the fleet as a whole. Tactical command- 
ers had the responsibility for insuring that their own ships could 
maneuver with the fleet without becoming a menace to their neigh- 
bours in formation. Proficiency in fleet maneuvers was possible 
only if the fleet systematically and regularly steamed together at 
sea, in bad weather as well as in good. The study of fleet tactical 
manuals helped to expedite the attainment of high standards, but 
practice at  sea \\as indispensable. When a fleet was well trained it 
could pass from one formation to another ~ i~ i thout  confusion or 
delay. 

B a t t l e  Formations.- In the days of sail, the great sailing ships 
of the line-of-battle formed in a single line to fight the enemy with 
broadsides, keeping their frigates on the unengaged side of their 
line for the protection of these vessels and to use them for repeat- 
ing signals. In World iVar I and earlier the battleships formed 
the battle line, and kept their cruisers and destroyers ahead and 
aBtern of this battle line. 

In World JYar I1 the presence of the aircraft carrier completely 
changed fleet dispositions. All formations were circular, with the 
carriers in the centre, battleships and cruisers deployed in a circle 
outside the carriers, and destroyers on an outer circle. One large 
ship was designated as guide and all others kept their bearing and 
distance on the guide. The carrier task force in the Pacific in 
1944-45 usually consisted of 4 carrier groups, each in its own cir- 
cular formation with 3 to 5 carriers. 2 or 3 battleships. 4 to 8 
cruisers, 10 to 18 destroyers. When the carriers of a group 
launched or recovered planes, the entire circular formation of 
that group headed into the wind by simultaneous ship turns. In 
these formations the carriers were allowed slightly more leeway 
than the other ships in their station keeping, but they had to remain 
close to their designated positions. 

NATO Tact ical  Formations.-After the establishment of the 
North Atlantic Treaty organization (NATO) all of the partici- 
pating navies combined to devise uniform tactical instructions, 
doctrine and formations for cruising and battle. All formations 
became circular. Thus the tactical practices of the Royal Xavy 
and the U.S. navy merged in the common instructions governing 
the NATO navies. 

TYPES O F  VESSELS 

Combatant vessels include the aircraft carrier; battleship; 
cruiser; submarine; frigate and other destroyer ( q q . ~ . )  types, in- 

cluding corvette and sloop; and escort and patrol vessels. All of 
these types are men-of-war. Gunboats. which vary considerably 
in size. armament and speed, submarine chasers and motor torpedo 
boats also belong to the combatant vessels classification, although 
their effectiveness is much limited in bad weather. 

Mine craft and amphibious types are in a slightly different cate- 
gory. Mine layers and .mine sweepers frequently enter enemy 
waters in wartime and have little or no defense against enemy 
attack. Vessels of the various amphibious types, including attack 
transports, attack cargo vessels. landing ships or fast transports, 
as well as the smaller landing craft and rocket launchers are all 
designed to enter enemy territory under fire and sustain enemy 
attacks, although they are extremely vulnerable. Command ships 
are subject to the same hazards. 

During and since LVorld f a r  11, mine craft and amphibious craft 
have been considered combatant ships because of the nature of 
their normal employment in wartime, although they are obviously 
not fighting ships in the same sense as the types listed in the pre- 
ceding paragraph. 

Fleet auxiliary vessels are manned by officers and men of the 

A D A P T E D  F R O M  " J A N E ' S  F I G H T I N G  S H I P S , "  1 8 5 7 - 5 8  

SILHOUETTES OF  U.S. AUXILIARY SHIPS 

( A )  At tack cargo ship U.S.S. "Bel latr ix";  (B) seaplane tender U.S.S. "Poko- 
rnoke": ( C )  at tack transport ship, President class; (D) destroyer tender shlp 
U.S.S. "Cascade" 

navy and are built for the service of the fleet. The U.S. navy is 
proud of the fact that it pioneered in the development of destroyer 
and submarine tenders, fleet repair ships and fleet oil tankers. The 
tenders for destroyers and submarines were developed when ves- 
sels of these two types were much smaller than they were after 
L o r d  a 11 They supplied food, clothing, miscellaneous stores 
and repair facilities nhich were beyond the capacity of the destroy- 
ers and submarines themselves. Fleet repair ships were capable 
o i  many kinds of repair work which were impossible for the largest 
men-of-xar to execute x i th  their own facilities. and they under- 
took jobs for which the tenders lacked equipment. 

During itrorld LVar I1 many repair ships were commissioned to 
specializi! in particular types of repair work, such as the overhaul 
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U 
A D A P T E D  F R O M  " J A N E ' S  F I G H T I N G  S H I P S , "  1957- 58 

SILHOUETTES O F  B R I T I S H  A U X I L I A R Y  SHIPS 

( A )  Ocean minesweeper, Algerine class; (B )  royal yacht (hospital ship) H.M.S. 
"Britannia"; (C) heavy repair ship H.M.S. "Ranpura"; (D) destroyer depot 
ship H.M.S. "Woolwich" 

of diesel engines, etc. Seaplane tenders served the large long-range 
patrol planes and furnished living quarters for their men, as well 
as repair facilities for the planes. Ammunition ships were partly 
improvised in World \$Tar 11, but the U.S navy had a few that 
were designed for this duty; they were able to control temperatures 
and humidity in their ammunition and powder storage spaces to 
avoid any possibility of deterioration. The fleet oil tankers were 
equipped for fueling ships at  sea while under way, and they had 
facilities for passing supplies across to the ships receiving fuel oil 
while the fueling was in progress. 

Fleet supply ships were equipped to carry fresh meat and other 
refrigerated items, as well as what the navy calls dry provisions, 
meaning food in cans, barrels, sacks or packages; they also had 
stowage for potatoes and for miscellaneous ships' stores, including 
stationery, cleaning materiels, paints, etc. Fleet stores ships 
were fitted for carrying miscellaneous fleet supplies, including dry 
provisions, so arranged that particular items could be supplied to 
tenders and other ships which requested them. Submarine rescue 
vessels usually were seagoing fleet tugs fitted with some special 
equipment which would be especially useful in helping damaged 
vessels. including submarines. Salvage vessels varied in their 
facilities and equipment, but some of them were employed in the 
extensive work of clearing harbours after many ships had been 
sunk by gunfire or aerial bombs or both. 

Service Squadrons  i n  Advanced  Areas.-Before World War 
I1 the fleet organization of the U.S. navy included a fleet base force. 
sometimes called the "fleet train," which became the service force 
during that war. A few squadrons of this force, notably service 
squadron ten, became especially well known for their effective and 
immediate service to vessels of the fleet in the forward areas in 
the Pacific. This squadron began operating in Majuro atoll in 
Feb. 1944, and afterward moved to Eniwetok, thence to Ulithi. 
The squadron had one or p o r e  of each of the types of fleet auxil- 
iary vessels described in the preceding paragraph, plus many others. 

Perhaps even more important than the ships available, the 
squadron equipment included three floating drydocks: one small 
one capable of lifting 1.000 tons, a medium dock to lift 3.000 tons 
and a gigantic sectional floating dock able to lift 80,000 tons, and 
thus able to take any ship of the fleet. A barracks vessel had 
quarters for 60 officers and 1,000 men. There were four repair 

barges besides the repair ships, four ocean-going fleet tugs, four 
harbour tugs, four rescue tugs and one salvage barge in addition 
to two salvage ships. There were also net tenders, net layers and 
a net cargo ship to keep the lagoon entrance closed to enemy 
submarines. Two floating cranes, a degaussing barge, water barges, 
picket boats and patrol boats completed the aggregation afloat in 
the lagoon. Later a dozen large concrete stores barges were 
brought to the atoll and these were used as floating storage. Some 
of them had refrigeration in some storerooms. Supply and stores 
ships discharged their cargoes into these barges and returned to the 
mainland for reloading. 

Other service squadrons were established and located a t  other 
islands or atolls in the Pacific. I t  would be difficult to exaggerate 
the value of these service squadrons because they made it  possible 
for a number of seriously damaged ships to be patched up suffi- 
ciently to return to the mainland for major repairs. The repair 
ships and tenders demonstrated that they could accomplish almost 
anything in the form of repairs, but there was so much to be done 
that it was necessary to send to the mainland for the big jobs 
rather than tie up all the repair facilities of the squadron. 

The Royal h'avy's fleet support and auxiliaries listed by the 
first lord in his report to parliament (mentioned above) included: 
destroyer depot ships, submarine depot and support ships, repair 
ships, deep diving vessels, mine layers, a coastal mine-sweeping 
headquarters ship, a survey ship, boom defense vessels and harbour 
accommodation ships. 

The only noncombatant ships in the U.S. navy were hospital 
ships; the Royal Navy had none in commission. Under interna- 
tional law these vessels carry no arms of any kind. When they 
cruise a t  sea in wartime they show lights and keep the red cross 
on the funnel and on the ship's side illuminated at  night. Hospital 
ships joined each of the service squadrons in the Pacific during 
World War I1 and ~ h i l e  there, in anchorages where men-of-war 
were present, they showed no lights a t  night. 

The L.S. navy had a few special types of vessels in operation 
in 1958, including surveying ships, icebreakers and ocean radar 
station ships. These latter remained on fixed cruising stations 
well off the coast and were in a position to report by radio con- 
cerning anything to be seen on their powerful radars. 

B Y  C O U R T E S Y  O F  U . S .  D E P A R T M E N T  O F  T H E  N A Y 1  

N A V Y  HOSPITAL S H I P  U.S.S. " REPOSE" 

Reserve Fleets.-Ships of the Royal Navy in reserve consisted 
of three groups. The operational reserve included ships in com- 
mission with reduced complements on board, which could put to 
sea fully manned and equipped within a very short period of time. 
I t  was a substantial force and included a number of escort ves- 
sels. The second part was called the supplementary reserve. I t  
consisted of ships in very good condition. in a state of preservation 
called "moth-balling." Such ships would require a certain amount 
of time before they could be restored to active service. The num- 
ber of destroyers and frigates in these first two reserve groups in 
1958 was stated to be about the same as the number in thesea-  
going fleet. The vessels in this maintained reserve would be kept 
in that status until their useful lives had ended, unless their serv- 
ices were found to be required sooner. 
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O C E A N  RADAR W A R N I N G  S H I P  U . S . S .  " L O O K O U T"  

The third class was called the extended reserve. I t  consisted 
of ships of wartime design and construction which had not been 
modernized. The majority of the vessels had not had a refit for 
five years or longer These ships were tied up in an unattended 
condition; their maintenance cost was almost nothing, but under 
these circumstances they were deteriorating. They were cruisers 
18 to 20 yr. old. destroyers 14 to 17 yr. old, ocean mine sueepers 
built in nartime and frigates 14 to 17 yr. old I t  mas stated ex- 
plicitly that the five carriers in reserve could not be modernized; 
that even if they mere cut down to the waterline their hulls would 
not be satisfactory for modernization. 

The reserve fleets of the U S. navy in the late 19 ~ O S  were located 
on the two coasts. About 28 destroyers were in commission in 
reserve with partial crews and did some operating. About 34 de- 
stroyer escorts were assigned to naval reserve training and had full 
creus of reservists assigned on a mobilization basis. These ves- 
sels regularly made one week-end cruise per month and one annual 
cruise of 14 days, with their assigned complement of reserve offi- 
cers and men. 

A small number of reservists serving on active duty were the 
instructors for their shipmates, and these men were the shipkeepers 
between cruises. A number of submarines were assigned for re- 
serve training, but these ships were partially moth-balled with 
their propellers removed. The reservists assigned to them made 
their training cruises in regularly commissioned submarines. 

All other ships of the Atlantic and Pacific reserve fleets were 
in "moth balls," with the ships dehumidified and all their equip- 
ment and machinery in a state of preservation. Groups of ships 
in this status were berthed at piers on both the east and west 
coasts. The navy department planned to scrap some older battle- 
ships, aircraft carriers, cruisers and submarines but not destroy- 
ers or destroyer-type vessels from the reserve fleets. 

BIBLIOGRAPHY.-UTorra11 R. Carter, Beans, Bullets, and Black Oil 
(1952) ; Worrall R. Carter and Elmer E. Duvall, Ships, Salvage, and 
Sinews o f  War  (1954); U.S. Navy Dept., Ships' Data, U.S. h'aval 
Vessels (1933, 1938, 1945) ; Jane's Fighting Ships (annual). 

( J .  B. HN.) 
FLEETWOOD, CHARLES (d. 1692), English soldier and 

politician, was admitted into Gray's Inn on Nov. 30, 1638. At 
the beginning of the Great Rebellion, he joined Essex's lifeguard. 
was wounded at the first battle of Newbury, obtained a regiment 
in 1644 and fought at  Naseby. He had already been appointed 
receiver of the court of wards and in 1646 became member of 
parliament for Marlborough. He was said to have been the prin- 
cipal author of the plot to seize King Charles at  Holmby, but he 
did not participate in the king's trial. In 1649 he was appointed 
a governor of the isle of Wight, and in 1650, as lieutenant general 
of the horse, took part in Cromwell's campaign in Scotland and 
assisted in the victory of Dunbar. Next year he was elected a 
member of the council of state, was entrusted with the command 
of the forces in England, and shared in the final triumph at JVor- 
cester. In 16jz he married Cromwell's daughter and was made 
commander in chief in Ireland, to which title that of lord deputy 
was added. During his administration (1652-55) he carried out 
ruthlessly the settlement of the soldiers on the confiscated estates. 

I 

He showed great severity in the prosecution of the Roman Catholic 
priests, and favoured the Anabaptists and the extreme Puritan 
sects. 

Fleetwood was a strong and unswerving follower of Cromwell's 
policy. In Dec. 1654 he became a member of the council, and 
after his return to England in 1655 was appoii red one of the 
major generals. On Cromwell's death, he was regarded as a likely 
successor. and it is said that Cromwell had in fact so nominated 
him. He, however, supported Richard Cromwell, but allowed 
subsequently, if he did not instigate, petitions from the army de- 
manding its independence, and finally compelled Richard by force 
to dissolve parliament. His project of re-establishing Richard in 
close dependence upon the army met with failure and the Long 
Parliament was recalled. Fleetwood became a member of the 
committee of safety and of the council of state, and one of the 
seven commissioners for the armv: on Tune 4 he was nominated 
commander in chief. But on Oct. 11 parliament declared his com- 
mission void. The next day he assisted Lambert in his expulsion 
of the parliament and mas reappointed commander in chief. On 
Monk's approach from the north, he stayed in London and main- 
tained order. The army on Dec. 24 restored the Rump, when he 
was deprived of his command and ordered to appear before parlia- 
ment to answer for his conduct. At the Restoration he was 
included among the 18 who were punished only by perpetual ex- 
clusion from public office, and his public career therefore closed, 
though he survived until Oct. 4, 1692. 

FLEETWOOD, WILLIAM (1656-1723)~ English divine, 
was born in the Tower of London on New Year's day, 1656. He 
was educated at  Eton and King's college, Cambridge. About the 
time of the Revolution he took orders, and became bishop of St. 
Asaph (1708), then of Ely (1714). He died a t  Tottenham on 
Aug. 4, 1723. Fleetwood's opposition to the doctrine of non- 
resistance brought him into conflict with the Tory ministry of 
1712 and with Swift, but he never entered into personal contro- 
versy. 

His principal writings are: An Essay on iMiracles (1701) ; 
Chronicum preciosz~m (an account of the English coinage, 1707) ; 
and Free Sermons ( I ~ I Z ) ,  containing discourses on the death of 
Queen Mary, the duke of Gloucester and King William. The pref- 
ace to this last was condemned to public burning by parliament, 
but, as no. 384 of T h e  Spectator, circulated more widely than ever. 
A collected edition of his works, with a biographical preface, was 
published in I 73 7. 

FLEETWOOD, a municipal borough, seaport and holiday 
town in the North Fylde parliamentary division of Lancashire, 
Eng., at the mouth of the Wyre, 9 mi. N.N.E. of Blackpool. Pop. 
(1951) ~ 7 ~ 5 3 7 .  I t  dates its rise from 1836 and takes its name 
from Sir Peter Hesketh Fleetwood (1801-66), who laid it out. 

Fleetwood looks northward over Morecambe bay to the Lake 
district and has large sandy beaches. A market is held Tuesdays 
and Fridays. A ferry crosses the Wyre to Knott End-on-Sea. 
Rossall school, formerly Rossall hall and the seat of Sir Peter 
Hesketh Fleetwood, was founded in 1844 and incorporated by 
royal charter in 1890. I t  is a large fishing port, with extensive 
docks and fish docks and ancillary industries. Coastal and Irish 
trade shipping is carried on. 

FLEGEL, EDWARD ROBERT (18 55-1886), German 
traveler, who attempted to open up West Africa for the Germans, 
was born on Oct. 13, 1855 at  Vilna, Russia. He was appointed to 
a post in Lagos, West Africa, in 1875 and in 1879 traveled up the 
Benue river about 125 mi. farther than the point previously at- 
tained by European travelers and was commissioned by the 
German-African society to explore the whole of the Benue coun- 
try. In 1880 he went by way of the Xiger to Sokoto and there 
obtained permission from the sultan for an expedition to Adamawa. 
This was undertaken in 1882 and on Aug. 18 he discovered the 
source of the Benue near Ngaundere. In  1883-84 he again ex- 
plored on the Benue. After a short stay in Europe, Flegel returned 
to Africa in April 1885 with a commission to open up the Niger- 
Benue basins to German influence and so prevent the British from 
establishing themselves in that part of West Africa. He was 
unsuccessful and died a t  Brass (Guinea) in the Niger delta on 



Sept. 11, 1886. 
Flegel wrote Lose Blatter aus dem Tagebuch meiner Haussa- 

freunde (1885); Vom n'iger-Bentre; Briefe aus Afrika, edited by 
K. Flegel (1890). (R. M. P.) 

FLEMAL (FLEMAEL), BERTHOLET (1614-167 j ) ,  Flem- 
ish painter, a pioneer of the classicist movement in his country, 
was born a t  Likge: Belg.. on May 23, 1614. He studied under 
Henri Trippez and Gerard Douffet. He went to Italy in 1638, 
returning via Paris, where he decorated the churches of the Grands 
Augustines and the Carmes DCchaussCs. He returned to Likge in 
1663. In  1670 he was elected member of the Paris academy. and 
he painted the ceiling of the audience chamber in the Tuileries 
(destroyed in 1871). He is one of the most important masters 
of the later Flemish school. His style is modeled on that of Pous- 
sin. Most of his numerous religious pictures in the churches of 
Likge were destroyed and lost during the French Revolution. 
However, there are several works still extant in the cathedral and 
in the churches of St. Jean, St. Barthelemy and Ste. Croix. Others 
are in the rnuseums of Likge, Bamberg, Brussels, Dresden, Fon- 
tainebleau, Cassel, Stockholm, Niort and in the Louvre, Paris. 
FlCmal was also a distinguished portrait painter. His self-portrait 
was engraved by Jean Duvivier. 

F l C ~ a l  died a t  Likge on Jxly 10, 1675. 
FLEMALLE, LE MAITRE DE: see CAMPIN! ROBERT. 
FLEMING, SIR ALEXANDER (1881-1955), British 

bacteriologist and discoverer of penicillin and 1945 Nobel laureate 
in medicine! was born at  Lochfield, Ayrshire, Scot. on Aug. 16, 
1881. He tvas educated at  Kilmarnock academy and St. hlary's 
Hospital medical school, University of London, winning academic 
distinction at  both institutions. Follo~\-ing his graduation he did 
research work at  St. Mary's under Sir Almroth ?$'right, pioneer 
in vaccine therapy, and became interested in bacterial action and 
antiseptics. During l170rld TVar I Fleming served as a captain 
in the army medical corps (1914-18) and was mentioned in dis- 
patches. 

After military service? during ~ h i c h  he was able to make further 
studies of the problems of infection and use of antiseptics, Fleming 
returned to laboratory work and teaching bacteriology at St. 
Mary's. In  1919 he was appointed Hunterian professor and in 
1928 Xrris and Gale lecturer a t  the Royal College of Surgeons. 
In the laboratory Fleming's interest continued in antibacterial 
substances ~vhich would be nontoxic to animal tissues. The first 
fruit of his search ~vas  the discovery of the antibiotic lysozyme. 
His epochal discovery in 1928 of the antibacterial powers of the 
mold from which penicillin is derived was a "triumph of accident 
and shrewd observation." While he was engaged in research on 
influenza, mold had developed accidentally on a staphylococcus 
culture plate, and Fleming discovered that the mold had created 
a bacteria-free circle around itself. Experimenting further, he 
found that a liquid mold culture, which he named penicillin, pre- 
vented growth of staphylococci, even \\-hen diluted 800 times. H e  
published his results in the Journal of Expevir~zental Pathology 
in 1929. 

Fleming Tvas made fellow of the Royal society in 1943~ was 
knighted and given the John Scott medal in 1944, and awarded 
the Nobel prize, with Sir Howard Walter Florey and Ernst Boris 
Chain (qq.v.) in 1945. He died March 11, Ig;j, in London. See 
also PEXICILLIX. 

FLEMING, PAUL (1609-1640), German poet, was born at  
Ilartenstein in the Saxon Erzgebirge, on Oct. 5, 1609, the son of 
the village pastor. H e  studied at  Leipzig until driven away by 
the troubles of the Thirty Years' War. He was attached by Duke 
Frederick of Holstein-Gottorp to an embassy (1634-39) to Russia 
and Persia, to which the famous traveler Adam Olearius was sec- 
retary. Fleming died at  Hamburg on April 2 ,  1640. 

Fleming's Teutsche Poenzata (pr. 1642) mere edited by J .  LI. 
Lappenberg, in the Bibliothek des litterarischen Vereins. 2 vol. 
(1863). a third volume (1866) contains Fleming's Latin poems. 
Selections by J. Tittmann are in Deutsche Dichter des siebzehnten 
Jahrhz~nderts, vol. ii (1870) and by H.  0sterley (1885). 

See Rost, Paul Fleming (1909). 
FLEMING, RICHARD. (c. 1360-1431), bishop of Lincoln, 

and founder of Lincoln college, Oxford, was born in Yorkshire 
and educated at  University college, Oxford. H e  Tas made pre- 
bendary of York in 1406. Becoming an ardent Wycliffite, he in- 
curred the censure of Archbishop Arundel. H e  afterward became 
one of Wycliffe's most determined opponents, and to him was 
entrusted the execution of the decree of the council for the ex- 
humation and burning of Wycliffe's remains. Before 1415 he was 
rector of Boston, Lincolnshire, and in 1420 became bishop of Lin- 
coln. In 1423 he attended the councils of Pavia and Siena, and on 
his return. the see of York being vacant, the pope conferred it  on 
Fleming; but Henry V refused to confirm the appointment. In  
1427 Fleming obtained the royal licence empowering him to 
found a college at  Oxford for the training of disputants against 
Wycliffe's heresy. 

Fleming died at  Sleaford on Jan. 26, 1431, 
FLEMING, SIR SANDFORD ( I  8 2 7-1 q I 5) , Canadian en- 

gineer and publicist, was born a t  Kirkcaldy, Scot., on Jan. 7, 1827, 
but in 1845 emigrated to Canada, where he was from 1867 to 1880 
chief engineer of the Dominion government. Under his control 
were constructed the Intercolonial railaay and much of the Cana- 
dian Pacific. After his retirement in 1880, when the Canadian 
government handed over the construction of the latter to the 
Canadian Pacific Railway company, he devoted himself to the 
study of Canadian and imperial problems, such as the unification 
of time reckoning throughout the world. and the construction of 
a state-owned system of telegraphs throughout the British empire. 
He saw the first link forged in the chain. in the opening in 1902 of 
the Pacific cable between Canada and Australia. H e  advocated 
federation in 1864-67, and in 1891 attacked the Liberal policy of 
unrestricted reciprocity with the United States. 

He received the C.M.G. in 1877 and the K.C.M G. in 1897. H e  
died on July 2 2 ,  191 5, a t  Halifax. Nova Scotia. 

He published The Intercolonial: a historical sketch 1832-76 
(1876); England and Canada (1884); numerous bvochzrres and 
magazine articles. 

See L J .  Burpee, Sandford Fleming, Empire-Builder, with bibli- 
ography (191 j) .  

FLEMISH LANGUAGE. In  a narrow sense. Flemish 
(Vlaams) refers to the local dialects of the provinces of East and 
West Flanders (Oost- en West-Vlaanderen) in western Belgium 
and of the adjoining section of France to the west. In  a broader 
sense. Flemish refers to the standard language and the various 
dialects of northern Belgium. This broader use of the term often 
leads to the belief that Flemish is a separate language, though this 
is not the case. Just as the standard language of southern Belgium 
is identical with that oi France, so the standard language of north- 
ern Belgium is identical with that of the Netherlands. I n  place 
of Flemish (for northern Belgium) and Dutch (for the Nether- 
lands). the single term Netherlandish (Nederlands) is generally 
used in scientific writings. At the level of local dialects, northern 
Belgium and the Setherlands (except the Frisian speaking province 
of Friesland) are part of the Netherlandish-German dialect area 
which stretches from the Korth sea to the Alps. 

See NETHERLAXDISH LANGUAGE; GERMANIC LANGC'AGES. 
(U'. G. M s . )  

FLENSBURG (Danish, Flensborg), a seaport in the Land of 
Schles~vig-Holstein. Germany, a t  the head of the Flensburg fjord, 
20 mi. S.LV. from Schleswig. Pop. (1959 est.) 97,055. 

Flensburg n-as probably founded in the 12th century. I t  at- 
tained municipal privileges in 1284, was frequently pillaged by the 
Swedes after 1643 and in 1848 became the capital. under Danish 
rule, of Schles~vig. In  the plebiscite after World War I it voted 
itself in Germany. The principal public buildings are the Sikolai- 
kirche (built 1390, restored 1894). ui th  a spire 295 ft .  high and 
the Rlarienkirche. also a medieval church, with a lofty tower. 
Flensburg is the most important town in nha t  was formerly the 
duchy of Schleswig. I t  possesses excellent wharves, does a large 
trade in coal, is famous for fish curing; it has shipbuilding yards. 
sugar, paper, glass, copper, soap factories and iron foundries. I t  
engaged in the Greenland whale and the oyster fisheries,. 

FLESH FLY, the name applied to any member of the family 
Metopiidae (or Sarcophagidae) of the order Diptera (q.v.), but 



FLETA-FLETCHER 
more specifically to the genus 
Sarcophaga. The flies are usually 
blackish with a checkered abdo- 
men and gray and black striped 
thorax. They deposit living mag- 
gots on carcasses, and often on 
fresh meat. Others are parasites 
of snails, grasshoppers, caterpil- 
lars, etc. S .  cistudinis is a para- 
site of turtles in North America. 

For North American Species see 
J. M. Aldrich, Sarcophaga and F R O M  c .  N. C U R R A N ,  s 2 i a s e c r s  O F  T H E  PA-  

Allies (1,9~6), for  British species C I F I C  W O R L D "  ( T H E  M A C M I L L A N  C O M P A N Y )  

see C. J.  Wainwright, "The British A T Y P I C A L  FLESH FLY, SARCOPH-  
Tachinidae," in Trans. Entomologi- A G A :  T H E  FE MALES DEPOSIT LIV- 
Gal Soc. London, pp. 139-254, ING LARVAE ON MEAT 

(1928). (C. H. CN.) 

FLETA, a treatise on the common law of England mitten 
about the year 1290. I t  is little better than an ill-arranged epit- 
ome of Bracton. The author also borrowed some information on 
husbandry from Walter of Henley. He is supposed to have writ- 
ten it  during his confinement in the Fleet prison, hence the name. 
Fleta was first printed by Selden in 1647. 

FLETCHER, ALICE CUNNINGHAM (1838-1923). U.S. 
ethnologist, a distinguished early student of American Indian life, 
uras a pioneer in the study of Indian music and devoted much of 
her life to the improvement of Indian uelfare. She was born in 
Cuba (where her Bostonian parents were visiting) on March IS, 
1838, and was privately educated. With the encouragement of 
F.  W. Putnam of the Peabody museum at  Harvard, Miss Fletcher 
studied the Plains and Prairie Indians, among ~vhom she lived for a 
number of years. Together with her adopted Omaha son she 
wrote her major work, an ethnography of the Omaha tribe, which 
remains one of the best anthropological studies of its kind. Her 
description of a Pawnee ritual is equally outstanding as an intimate 
description and interpretation of a primitive ceremony. She was 
the first anthropologist to undertake a systematic study of Ameri- 
can Indian music, for which she devised a system of notation. 

Miss Fletcher served as special agent on problems of land allot- 
ment to the Omaha (1883-84), Winnebago (1887-89) and Nez 
PercC (1890-93) tribes, and initiated a system whereby the Indians 
secured loans for buying land and building houses. She was largely 
responsible for preventing the deportation of the Omaha from 
their Nebraska settlement to Indian territory in Oklahoma. In 
the early 1880s Miss Fletcher became associated with the Peabody 
museum, where she became an assistant in 1886 and held a fellow- 
ship from 1891 until her death in Washington, D.C., on April 6, 
1923. She was elected vice-president of the American Association 
for the Advancement of Science (1896) and president of the 
Anthropological Society of Washington (1903) and of the Ameri- 
can Folk-Lore society (190 j ) .  

Alice Fletcher's outstanding works are The Omaha Tribe, with 
Francis La Flesche, published as the 27th annual report of the Bureau 
of American Ethnology (1911) ; The Hako: a Pawnee Cerenzony, zznd 
annual report of the Bureau of American Ethnology (1904) ; Indian 
Story and Song from North America (1900). For a complete bibliog- 
raphy see W. Hough, "Alice Cunningham Fletcher" in American 
Anthropologist (April-June 1923). 

FLETCHER, ANDREW, of Saltoun (1655-1716), Scottish 
politician. was the son and heir of Sir Robert Fletcher (1625- 
1 6 6 ~ ) ,  and was born at  Saltoun (Salton), East Lothian. He was 
a member of the Scottish parliament which met in 1681. Fletcher 
was a fearless and active opponent of the duke of Lauderdale's 
administration. He left Scotland about 1682. subsequently spend- 
ing some time in Holland as an associate of the duke of hfonmouth 
and other malcontents. He accompanied Monmouth to the west 
of England, but left the army after killing one of the duke's trusted 
advisers. 

During the next few years he is said to have traveled in Spain, 
and he fought against the Turks in Hungary. Having in his 
absence from Scotland lost his estates and been sentenced to 
death, he joined IVilliam of Orange at  The Hague. On JVilliam's 
accession his estates were restored to him; he soon became a 
leading member of the "club," an organization mhich aimed at 

reducing the power of the crown in Scotland, and an active oppo- 
nent of the English government. In 1703, a t  a critical stage in 
the history of Scotland, Fletcher again became a member of the 
Scottish parliament. 

The failure of the Darien expedition had aroused a strong feel- 
ing of resentment against England, and Fletcher and the national 
party seized the opportunity to obtain a greater degree of inde- 
pendence for their country. In  the negotiations for the union 
of the two kingdoms Fletcher performed essential service. He 
got the act of security passed, which declared that the two crowns 
should not pass to the same head until Scotland was secured in its 
civil and religious liberties. Therefore Lord Godolphin was forced 
into the Union, to avoid a civil mar after the queen's demise. 

After the passing of the Act of the Union, Fletcher retired from 
public life. He did a real, if homely, service to his country by 
introducing from Holland machinery for sifting grain. H e  died 
in London in Sept. 1716. 

Fletcher was a fine scholar and a graceful writer. His chief 
works are: A Discourse of  Government relating t o  Militias 
(1698); Two  Discourses concerning the Aflairs of Scotland 
(1698); and A n  Accozlnt o f  a Conversation concerning a right 
regulation of Governments Jor the common good o f  Mankind 
(1704)~ which contained his ~i~ell-known remark, "I knew a very 
wise man so much of Sir Christopher's (Sir C. Musgrave) sen- 
timent, that he believed if a man were permitted to make all 
the ballads, he need not care who should make the laws of a 
nation." 

See The Political Works of Andrew Fletcher (1737) ; D. S. Erskine, 
11th earl of Buchan, Essay on the Lives of Fletcher o f  Saltoun and 
the Poet Thomson (1792). 

FLETCHER, GILES ( G .  I 548-1611), English poet and au- 
thor and father of the poets Phineas and Giles Fletcher, who 
published an interesting account of his visit to Russia in O f  the 
Russe Common  Wea l th  (1591). The son of Richard Fletcher, 
the vicar of Cranbrook, Kent, he was born in 1548 or 1549 a t  
Watford, Hertfordshire, and educated at  Eton and at  King's col- 
lege. Cambridge. He was employed on diplomatic service in Scot- 
land, Germany and Holland; and in 1588 was sent to Russia to the 
court of the tsar Theodore I, with instructions to conclude an alli- 
ance between England and Russia, to restore English trade and 
to obtain better conditions for the English Muscovy company. He 
returned to England in 1589, and in I 591 published O f  the Russe 
Common U'calth, a comprehensive account of Russian geography, 
government, law, methods of warfare, church and manners. The 
Russian government was alarmed at  the book's freedom and had it 
suppressed. In 1610 Fletcher was employed to negotiate with Den- 
mark on behalf of the merchants of the Eastland company; he died 
in London in the following year and was buried on March I I ,  I 6 I I .  

Of the Russe Common  Wea l th  was issued in an abridged form in 
Richard Hakluyt's Principal A%7avigations, Voyages,  Tragiques and 
Discoveries (2nd ed., 1598) ; in Purchas his Pilgrimes (162 5) ; and 
also as History of Russia in 1643. Fletcher also wrote D e  Literis 
antiqzrae Britanniae (1633) ; a treatise on "The Tartars," to prove 
that they were the ten lost tribes of Israel; Latin poems published 
in various miscellanies; and Licia, or poems of love . . . U'hereunto 
is added the Rising t o  the Crowne of Richard the Third (1593). 
This series of love sonnets, followed by some other poems, was 
published anonymously. Most critics have accepted it as the 
work of Giles Fletcher on the evidence afforded in the first of the 
Piscatorie Eclogs (1633) of his son Phineas, who represents his 
father (Thelgon) as having "raised his rime to sing of Richard's 
climbing." 

FLETCHER, GILES ( c .  1584-1623), English poet princi- 
pally knonn for his great baroque devotional poem. Christs Vic- 
torie, and Tr i z~mph  in  Heaven,  and Earth,  over, and after death, 
&as the younger son of Giles Fletcher (c. 1548-1611; q.v . ) .  He 
was born in London about I 584, and was educated at Westminster 
school and at Trinity college, Cambridge. After taking orders, 
he held a college living, and his sermons at  St. Mary's were famous. 
Thomas Fuller states in his Worthies (1662) that Fletcher's prayer 
before his sermon was a continuous allegory. H e  left Cambridge 
about 1618, and soon after received the rectory of Alderton, 



FLETCHER-FLELJRANGES 
Suffolk. He died in 1623. 

The theme of Fletcher's masterpiece, Christs Victorie ( I ~ I O ) ,  
owes something to the Semaines of Du Bartas, but the devotion, 
the passionate lyricism and the exquisite vision of paradise are 
Fletcher's own. The poem is written in eight-line stanzas owing 
something to Edmund Spenser of whom, like his brother Phineas, 
Giles was a disciple. The first five lines rhyme a, b, a, b, b. and 
the stanza concludes with a rhyming triplet, resuming the conceit 
which nearly every verse embodies. Like most amateurs of the 
conceit, he is sometimes grotesque, but uhen he forgets his in- 
genuity he attains a depth of melody that delighted Milton, who 
follo~iled him to some extent in Paradise Regained (1671). 

Fletcher contributed a poem on the death of Queen Elizabeth I 
to Sorrowes Joy  (1603). and in 1612 he edited The  Young Divines 
Apologie for his Continz~ance in the Universitie of his cousin 
Nathaniel Pownoll. His last work was the prose Reward of the 
Faithfz~ll  (1623). 

There is an unpublished manuscript by him in the library of 
King's college, Cambridge, Aegidii Fletcherii versio poetica Lam- 
entationum Jeremiae. 

BIBLIOGK~PHY.-The Poetical Works o f  Giles and Phineas Fletcher 
were ed. by F. S. Boas, 2 vol. (1908-og). See also H .  E. Cory, 
Spenser, the Schzol o f  the Fletchers, and Milton ( 1 9 1 2 )  and A. Esch, 
Gilps Fl~tchers Christs Victorie and Triumph": Eine Studie zum 
Epenstil des englischen Barock (1937).  

FLETCHER, HARVEY (1884- ), U S .  physicist who 
made notable contributions to the science of acoustics, was born 
in Provo, Utah, Sept. 11, 1884. H e  graduated from Brigham 
Young university in 1907 and received a Ph.D. summa cum lazdde 
in 1911 from The University of Chicago. He taught physics a t  
Brigham Young until joining Bell Telephone Laboratories, Inc., 
in 1916, where he remained for 33 years, working primarily in the 
fields of speech, music and hearing. Fletcher appreciated the 
importance of precise measurement and the value of organizing 
fundamental information into useful relationships. Throughout 
the period, new instrumentation and techniques of measurement 
were under continuous development. The basic knowledge so 
obtained Mas fundamental to the rapid growth of the science of 
psycho-acoustics and its application to communications. Much 
of the work is described in Fletcher's book Speech and Hearing in 
Com~nunications (1929). 

On retirement as physical research director in 1949, Fletcher 
joined the staff of Columbia university and established a new 
department of acoustical engineering. In  1952 he returned to 
Brigham Young university as director of research and in 1954 be- 
came dean of the college of physical and engineering sciences. 

(J. C. SG.) 
FLETCHER, JOHN WILLIAM (1729-178j), English 

divine, was born at  h'yon, Switzerland, on Sept. 12. 1729, his origi- 
nal name being DE LA FLECHERE. He was educated at Geneva for 
the church, but went to Lisbon and enlisted. An accident pre- 
vented his sailing ~ i t h  his regiment to Brazil, and he went to 
England, picked up the language, and in I7j2 became tutor in a 
Shropshire family. Here he came under the influence of the new 
Methodist preachers, and in I 7 j 7 took orders, being ordained by 
the bishop of Bangor. He often preached with John Wesley and 
for him. Refusing the wealthy living of Dunham, he accepted the 
humble one of Madeley, where for 2 5  years (1760-85) he lived 
and worked with unique devotion and zeal. Fletcher was one of 
the few parish clergy who understood Wesley and his work, yet he 
never wrote or said anything inconsistent with his own Anglican 
position. In  theology he upheld the Arminian against the Calvinist 
position, but always with courtesy and fairness; his resignation on 
doctrinal grounds of the superintendency (1768-71) of the count- 
ess of Huntingdon's college at  Trevecca left no unpleasantness. 
The outstanding feature of his life was a transparent simplicity 
and saintliness of spirit. Wesley preached his funeral sermon 
from the words "Mark the perfect man." Southey said that "no 
age ever provided a man of more fervent piety or more perfect 
charity, and no church ever possessed a more apostolic minister." 
I t  is said that Voltaire, when challenged to produce a character as 
perfect as that of Christ, a t  once mentioned Fletcher of Madeley. 
He died on Aug. 14. 1785. 

Complete editions of his works were published in 1803 and 1836. 
The chief of them, written against Calvinism, are Five Checks to 
Antinomianism, Scripture Scales to weigh the Gold of  Gospel Truth,  
and the Portrait of St. Paul. See lives by J .  Wesley (1786) ; L. 
Tyerman ( 1 8 8 2 )  ; F. W .  Macdonald (1885) ; J.  Maratt ( 1 9 0 2 )  ; also 
C. J .  Ryle, Christian Leaders o f  the 18th Century (1869).  

FLETCHER, PHINEAS (1582-1650), English poet best 
known for his religious and scientific poem T h e  Purple Island,  
elder son of Giles Fletcher ( c .  1548-1611; q.v.)  and brother of 
Giles the younger ( c .  1584-1623), was born at  Cranbrook, Kent, 
and baptized on April 8, 1582. He was educated a t  Eton and a t  
King's college. Cambridge. His pastoral drama, Sicelides A Pisca- 
tory  (1631) was written in 161 j for performance before James I 
a t  King's college but only produced after the king's departure. 
Fletcher became chaplain to Sir Henry Willoughby, who presented 
him in 162 I to the rectory of Hilgay, Norfolk, where he spent the 
rest of his life. H e  had married Elizabeth Vincent of Risley, 
Derbyshire, in Aug. 1615. In 1627 he published Locustae, vel  
pietas Jesuitica ( T h e  Locusts or ApoLlyonists), two parallel poems 
in Latin and English attacking the Jesuits. An erotic poem, 
Brittain's Ida (1628), though bearing Spenser's name, is to  be 
included in the Fletcher canon, since it appears in the unique 
manuscript preserved at  Sion college, London, of his Piscatorie 
Eclogs. Entitled there Venus  and Anchises, i t  bears additional 
stanzas which prove his authorship. In 1632 appeared two theo- 
logical prose treatises, T h e  W a y  to  Blessedness and J o y  i n  Tribula- 
t ion,  and in 1633 his magnum opus, T h e  Purple Island. I t  included 
his Piscatorie Eclogs and other Poetical iMiscellanies. H e  died in 
1650, his will being proved on Dec. 13. 

T h e  Purple Island, or the Isle of Man ,  is a poem in 12  cantos 
describing in cumbrous allegory the physiological structure of 
the human body and the mind of man. The manner of Spenser is 
preserved throughout, and the chief charm of the poem lies in its 
descriptions of rural scenery. Some critics see in the allegorist 
of T h e  Purple Island a link between Spenser and Bunyan. The 
Piscatorie Eclogs are pastorals, the characters of which are repre- 
sented as fisherboys on the banks of the Cam, and are interest- 
ing for the light they cast on the biography of the poet himself 
(Thyrsil) and his father (Thelgon), and on Phineas' friendship 
with Cambridge men, such as the musician Thomas Tomkins 
(Thomalin). Phineas Fletcher's poetry has not the sublimity 
sometimes reached by his brother Giles. The mannerisms are more 
pronounced, the conceits more farfetched, but the verse is fluent 
and musical; his lyric poetry lacks neither colour nor ardour, as is 
seen in the "Epithalamium" of the Sion college manuscript. 

BIBLIOGRAPHY.-PO~~S,  ed. by A. B. Grosart, 4 ~ 0 1 .  (1869) ; Poetical 
Works of Giles and Phineas Fletcher, ed. by F .  S. Boas, z vol. (1908-09) ; 
Venus and Anchises . . . , ed. by E. Seaton for the Royal Society of 
Literature (1926).  See also H .  E. Cory, Spenser, the School of the 
Fletchers, and Milton ( 1 9 1 2 ) ,  and A. B. Langdale, Phineas Fletcher 
(1937). (M. E. SN.) 

FLEURANGES, ROBERT 111 DE LA MARCK, 
SEIGNEUR DE (1491-1 j37), marshal of France and historian, was 
the son of Robert I1 de la Marck, duke of Bouillon, seigneur of 
Sedan and Fleuranges, whose uncle was William de la Marck, 
"the Wild Boar of the Ardennes." At the age of ten he was sent 
to the court of Louis X I I ,  and placed in charge of the count of 
AngoulEme, afterwards King Francis I. He served in Francis' 
Italian campaigns ; and in I 5 I 2 ,  the French being driven from Italy, 
Fleuranges was sent into Flanders to levy a body of ~ o , o o o  men, 
in command of which. under his father, he returned to Italy in 
I 513, seized Alessandria, but failed to take Novara. In  I 515 he 
distinguished himself a t  Marignano, where the king knighted him 
with his own hand. He next took Cremona, and was there called 
home by the news of his father's illness. In I j19 he was sent into 
Germany to canvass the electors in favour of Francis I. Fleuranges 
fought at Pavia (15 2 j )  , and was taken prisoner with Francis. The  
emperor, irritated by the defection of his father, Robert I1 de la 
Marck, kept him in prison in Flanders for some years. During 
this imprisonment he was created marshal of France. In  his His- 
toire des choses mkmorables advenues au rkgne de Louis X I I  e t  
de Francois I ,  depuis 1499 jusqu'en L'an 1521, written in prison 
(ed. Lambert, 1735), also in the Nouvelle collection des mkmoires  
pour servir d l'histoire de France (edited by J .  F. Michaud and 



FLEUR-DE-LIS-FLEURY 
J. J. F.  Poujoulat, series i, vol. v, 1836 e t  seq.), he gives many Waldeck. The latter had formed up his army between Heppignies 
curious and interesting details of the events he had witnessed. He and St. Amand in what was then considered an ideal position; 
died at  Longjumeau in Dec. 1537. a double barrier of marshy brooks was in front, each flank rested 

FLEUR-DE-LIS (Fr. "lilyflower"), a heraldic device, very on a village, and the space between, open upland, fitted his army 
widespread in the armorial bearings of all countries, but more exactly. But Luxemburg, riding up with his advanced guard 
particularly associated with the royal house of France. The con- from Velaine, decided, after a brief survey of the ground, simul- 
ventional fleur-de-lis, as Littre says, represents very imperfectly taneously to attack the front of the Allies' position, envelop their 
three flowers of the white lily (Lilium) joined together, the central right flank and turn their left flank by a wide manoeuvre on to 
one erect, and each of the other two curving outwards. The their rear, a boldness and breadth of tactical conception which was 
fleur-de-lis is common in ancient decoration, notably in India and rare for the age, indeed for any age. The left wing of cavalry was 
in Egypt, where it was the symbol of life and resurrection, the to move under cover of woods, 
attribute of the god Horus. I t  is common also in Etruscan bronzes. h o u s e s and hollows to gain 
I t  is uncertain whether the conventional fleur-de-lis was originally Wangenies, where it  was to  con- 
meant to represent the lily o r  white iris-the flower-de-luce of nect with the frontal attack of the 
Shakespeare-or an arrow-head, a spear-head, an amulet fastened French centre from Fleurus and 
on date-palms to ward off the evil eye, etc. I n  Roman and early to envelop Waldeck's right. 
Gothic architecture the fleur-de-lis is a frequent sculptured orna- Luxemburg himself with the 
ment. As early as 1120 three fleurs-de-lis were sculptured on the right wing of cavalry and some 
capitals of the Chapelle Saint-Aignan at  Paris. infantry and artillery made a 

The fleur-de-Iis was first definitely connected with the French wide sweep round the enemy's 
monarchy in an ordonnance of Louis le Jeune (c. 1147), and was left by way of Ligny and Les 
first figured on a seal of Philip Augustus in 1180. The use of the Trois Burettes, concealed by 
fleur-de-lis in heraldry dates from the 12th century, soon after the high-standing corn. At 8 
which period it became a very common charge in France, Eng- PLAN OF THE SECOND BATTLE OF o'clock the frontal attack began 
land and Germany, where many a gentleman of coat-armour de- FLEURUS. JULY 1690 by a vigorous artillery engage- 
sired to adorn his shield with a loan from the shield of France, ment, in which the French, though greatly outnumbered in 
which was at  first d'azz~r, seme' de fEeurs de lis d'or (blue, inter- guns, held their own, and three hours later Waldeck, whose at- 
spersed with gold lilies). In Feb. 1376 Charles V of France re- tention had been absorbed by events on the front, found a long 
duced the number of fleurs-de-lis to three-in honour of the line of the enemy already formed up in his rear. He at once 
Trinity-and the kings of France thereafter bore d'azur, d trois brought his second line back to oppose them, but while he was 
jlez~rs de lis d'or (blue, with three gold lilies). doing so the French leader filled up the gap between himself 

Tradition soon attributed the origin of the fleur-de-lis to Clovis, and the frontal assailants by posting infantry around WagnelCe, 
the founder of the Frankish monarchy, and explained that it and also guns on the neighbouring hill whence their fire enfiladed 
represented the lily given to him by an angel a t  his baptism. both halves of the enemy's army up to the limit of their ranging 
According to a more rationalistic explanation, it  was a figure used power. At I P.M. Luxemburg ordered a general attack of his 
instead of a sceptre at  the proclamation of the Frankish kings. whole line. H e  himself scattered the cavalry opposed to him and 

An order of the Lily, with a fleur-de-lis for badge, was estab- hustled the Dutch infantry into St. Amand, where they wera 
lished in the Roman states by Pope Paul 111 in 1546; its mem- promptly surrounded. The left and centre of the French army 

were less fortunate, and in their first charge lost their leader, de 
Gournay, one of the best cavalry officers in the service. But 
Waldeck, hoping to profit by this momentary success, sent a 
portion of his right wing towards St. Amand, where it  merely 
shared the fate of his Ieft, and the day was decided. Only a 
quarter of the cavalry and 14 battalions of infantry (English 
and Dutch) remained intact, and Waldeck could do no more, but 
with these he emulated the last stand of the Spaniards at  Rocroi 
50 years before. A great square was formed of the infantry, and 
a handful of cavalry joined them-the French cavalry, eager to 
avenge de Gournay, had swept away the rest. Then slowly and 
in perfect order, they retired into the broken ground above Mellet, 

T H RE E  MODiFICATlONS O F  T H E  FLEUR-DE-LIS 
where they were in safety. The French slept on the battlefield, 
and then returned to camp with their trophies and 8,000 prisoners. 

A. Middle Aaes 8. 1 7 t h  Century C. lSth and lgth Centuries They had lost some 2,500 killed, the Allies twice as many, as well 
as  48 guns, and Luxemburg was able to  send 150 colours and 

bers were pledged to defend the patrimony of St. Peter against standards to decorate Notre-Dame. But the victory was not fol- 
the enemies of the church. Another order of the Lily was founded lowed up, for Louis XIV. ordered Luxemburg to keep in line with 
by Louis XVIII in 1816, in memory of the silver fleurs-de-lis other ~~~~~h armies which were carrying on more or less 
which the comte d'Artois had given to the troops in 1814 as desultory wars of manoeuvre on the M~~~~ and ~ ~ ~ ~ l l ~ .  
decorations; it was abolished by the revolution,of 1830. 

FLEURUS, a village of Belgium, in the province of Hainaut, FLEURY (ABRAHAM JOSEPH B ~ N A R D )  (1 750-182 2), French 
5 mi. N.E. of Charleroi, pop. (1955 est.) 7,206; scene of several actor, noted as a comedian, was born at  ~ h a r t r e s  on 0c t .  26, 1750. 
battles. The first of these was fought on Aug. 19-29, 1622, between He began his stage apprenticeship at  Nancy, where his father was 
the forces of Count Mansfeld and Christian of Brunslvick and an actor a t  the court of King Stanislaus I .  H e  went to Paris in 
the Spaniards under Cordovas, the latter being defeated. The 1778 and almost immediately was made a full member of the 
second is described below, and the third. and fourth, incidents of ComCdie Franqaise, although the ~ u b l i c  was slow to recognize him 
Jourdanjs campaign of 1794, under FRENCH R E V ~ ~ ~ T I O N A R Y  as thegreatest comedian of his time. In  1793 Fleury was arrested 
WaRs, The ground immediately north-east of ~l~~~~~ forms the in consequence of the presentation of the.politically ~ 0 n t r 0 ~ e r s i a l  
battlefield of Ligny (June 16, 1815), for which see WATERLOO play L'Ami des Lois by Jean Lays. When liberated, F l e u r ~  aP- 
CAMPAIGN. 181 ;. peared at  various theatres until, in 1799, he rejoined the rehabili- 

, - 
tated ComCdie Franqaise. 

The second battle (for its strategic prologue see GRAND ALLI- ~l~~~~ retired in 1818 and died on ~~~~h 3, 1822. 
ANCE, WAR OF THE) was fought on July I, 1690, between 45,000 
French under duke of Luxemburg, and 37,000 allied Dutch, FLEURY, AND=' HERCULE DE (16j3-1743), French 
Spaniards and Imperialists under George Frederick, prince of cardinal and statesman, was born at  Lodbve (HCrault) on June 



FLEURY-FLIEDNER 
22, 1653, the son of a collector of taxes. Educated by the Jesuits 
in Paris, he entered the priesthood, and became in 1679, through 
the influence of Cardinal Bonzi, almoner to Maria Theresa, queen 
of Louis XIV., and in 1698 bishop of Frijus. Seventeen years 
later he became tutor to the king's great-grandson and heir, and 
in spite of an apparent lack of ambition, he acquired over the 
child's mind an influence which proved to be indestructible. On 
the death of the regent Orleans in 1723 Fleury, already 70 years 
of age, deferred his own supremacy by suggesting the appointment 
of Louis Henri, duke of Bourbon, as first minister. Fleury was 
present a t  all interviews between Louis XV. and his first minister, 
and on Bourbon's attempt to break through this rule Fleury retired 
from court. Louis made Bourbon recall the tutor, who on July 
11, 1726, took affairs into his own hands, and secured the exile 
from court of Bourbon and of his mistress Madame de Prie. He 
refused the title of first minister, but his elevation to the cardinal- 
ate in that year secured his precedence over the other ministers. 
H e  was naturally frugal and prudent, and carried these qualities 
into the administration, with the result that in 1738-1739 there 
was a surplus of 15,000,000 livres instead of the usual deficit. 
I n  1726 he fixed the standard of the currency and secured the 
credit of the government by the regular payment thenceforward 
of the interest on the debt. By exacting forced labour from the 
peasants he gave France admirable roads, though at  the cost of 
rousing angry discontent. During the 17 years of his orderly gov- 
ernment the country found time to recuperate its forces after the 
exhaustion caused by the extravagances of Louis XIV. and of 
the regent, and the general prosperity rapidly increased. Internal 
peace was only seriously disturbed by the severities which Fleury 
exercised against the Jansenists. H e  imprisoned priests who re- 
fused to accept the bull Unigenitus, and he met the opposition of 
the parlement of Paris by exiling 40 of its members. 

I n  foreign affairs his chief preoccupation was the maintenance 
of peace, which was shared by Sir Robert Walpole, and therefore 
led to a continuance of the good understanding between France 
and England. But he reluctantly supported the ambitious pro- 
jects of Elizabeth Farnese, queen of Spain, in Italy by guarantee- 
ing in 1729 the succession of Don Carlos to the duchies of Parma 
and Tuscany. Fleury had economized in the army and navy, as 
elsewhere, and when in 1733 war was forced upon him he was 
hardly prepared. H e  was compelled by public opinion to support 
the claims of Louis XV.'s father-in-law Stanislaus Leszczynski, 
ex-king of Poland, to the Polish crown on the death of Frederick 
Augustus I., against the Russo-Austrian candidate; but the des- 
patch of a French expedition of 1,500 men to Danzig only served 
to humiliate France. Fleury was driven by Chauvelin to  more 
energetic measures; he concluded a close alliance with the Spanish 
Bourbons and sent two armies against the Austrians. Military 
successes on the Rhine and in Italy secured the favourable terms 
of the treaty of Vienna (1735-1738). France had joined with 
the other powers in guaranteeing the succession of Maria Theresa 
under the Pragmatic Sanction, but on the death of Charles VI. in 
1740 Fleury by  a diplomatic quibble found an excuse for repudi- 
atii~g his engagements, when he found the party of war supreme 
in the king's counsels. After the disasters of the Bohemian cam- 
paign he wrote in confidence a humble letter to the Austrian gen- 
eral Kijnigsegg, who immediately published it. Fleury disavowed 
his own letter, and died a few days after the French evacuation of 
Prague on Jan. 29, 1743. He had enriched the royal library by 
many valuable oriental mss., and was a member of the French 
Academy, of the Academy of Science, and the Academy of Inscrip- 
tions. 

BIBLIOGRAPRY.-M. van Hoey, Lettres et ndgotiations pour servir (Z 
Phistoire de la vie du  Cardinal'de Fleury (London, 1743) ; Leben des 
Cardinals A. H. Fleury (Freiburg, 1743) ; F. MorCnas, Paralldle d z ~  
ministkre du Cardinal Richelieu et du Cardinal de Fleury (Avignon, 
1743) ; Nachrichten von dew Leben und der Verwaltung des Cardznals 
Fleury (Hamburg, 1744) ; Verlaque, Hist. du Cardinal de Fleury 
(1879) ; P. Vaucher, Robert Walpole et la politique de Fleury (1924). 

FLEURY, CLAUDE (1640-1723), French ecclesiastical 
historian, was born a t  Paris on Dec. 6, 1640. Educated at the 
aristocratic college of Clermont (now that of Louis-le-Grand), 
he was nominated an advocate to  the parlement of Paris in 1658, 

but nine years later, he turned to theology and by 1672 was in 
orders. The king entrusted to him the education of the princes 
of Conti and of the count of Vermandois, one of his natural sons, 
on whose death in 1683 Fleury received for his services the 
Cistercian abbey of Loc-Dieu, in Rhodez. In 1689 he was ap- 
pointed sub-preceptor of the dukes of Burgundy, of Anjou and 
of Berry, and thus became intimately associated with FCnelon, 
their chief tutor. On the completion of the education of the young 
princes the king appointed him prior of Argentei~il, near Paris 
(1706), and he resigned that of the abbey of Loc-Dieu. Fleury, 
who had been made confessor to the young king Louis XV. in  
I 7 16, because, as the duke of Orleans said, he was neither Jansenist 
nor Molinist, nor Ultramontanist, but Catholic, died on July 14, 
1723. His great learning was equalled by the modest simplicity 
of hls life and the uprightness of his conduct. 

His chief work, the Histoire ecclbiastique, which comes down to 
1414 and was completed by others dcwn to 1684, has passed through 
many editions, the first being that of Paris, 2 0  vols., 1691, Partial 
Eng. trs., 1842 ff. His other works include:-Histoire du  droit 
frangois (1674, Eng. trs., 1724)) Moeurs des Israe'lites (1681, Eng. trs., 
180j) ; Moeurs des Chre'tiens (1682, Eng. trs., 1698); Trait6 du  choix 
et de la me'thode des e'tudes (1686, 2 vols.) ; Les Devoirs des maPtres 
et des domestiques (1688); his Cate'chisme historique (1679, Eng. trs., 
1726) and the Institution d u  droit ecclbiastique (1687) were put 
on the Index. See C. E. Simonetti, Der Character eines Geschichts- 
schreibers in dem Leben und aus den Schriften des Abts C. Fleury 
(Gottingen, 1746) ; C. F. P. Jaeger, Notice sur C. Fleury, considdrd 
comme historien (Strasbourg, 1847) : Reichlin-Meldegz, Geschichte des -. . . . 
Christentums, i. 

FLEXNER, SIMON (1863-1946), U.S. pathologist, was 
born a t  Louisville, Ky., on March 25, 1863. After receiving his 
medical degree from the University of Louisville in 1889, he studied 
at  Johns Hopkins university, Baltimore, Md., and at  the universi- 
ties of Strasboura. Berlin and Prague and the Pasteur institute, -, 
paris. He was associate professor-of pathology (1895-98) and 
professor of pathological anatomy (1898-99) a t  Johns Hopkins 
and professor of pathology a t  the University of Pennsylvania, 
1899-1903. Director of the laboratories of the Rockefeller Insti- 
tute for Medical Research, New York, 1903-35, he was also direc- 
tor of the institute, 1920-35. 

Flexner became widely known for his treatment of spinal men- 
ingitis (see MEKINGITIS) with a curative serum. H e  published 
numerous monographs, including Serunz Treatment  of Epidemic 
Meningitis (1917); Epidemic Poliomyelitis; and Epidemiology.  
With James Thomas Flexner he wrote Wil l iam Henry  W e l c h  and 
the  Heroic Age of American Medicine (1941). H e  died in New 
York city on May 2, 1946. 

His brother ABRAHAM FLEXNER (1866- ) was secretary of 
the general education board, 1917-25, and director of the Institute 
for Advanced Study, 1930-39. He wrote A Modern School 
(1916); A Modern College (1923); 1 Remember :  An Auto-  
biography (1940) ; and works on medical education. 

FLICKER, one of more than ~ o o  names for ground-loving, 
ant-eating, North American woodpeckers (Colaptes auratus),  12 
in. long, brownish-gray above barred black, brownish-white below 
washed yellow, black spots and crescent on breast, and black 
moustaches in the male. White rump and yellow under wings and 
tail are conspicuous in flight. A 13-18 in, nest is dug high in dead 
limb or stub where 5-9 white eggs incubate two weeks. The  flicker 
ranges from the Atlantic to the Rockies and limit of trees to  the 
Gulf coast. Red-shafted flickers (C. ca f e r ) ,  Rockies to  Pacific 
and Alaska into Mexico, have brown crown, red under wings and 
tail, black moustaches in male. Gilded flickers (C. chrysoides) 
occur on Arizona-California-Mexican borders, other species in 
Cuba and southern Mexico. (G. F. SS.) 

FLIEDNER, THEODOR (1800-1864), German Protestant 
divine and philanthropist, was born on Jan. 21, 1800, a t  Epstein 
(near Wiesbaden), and studied a t  Giessen, Gottingen and Herborn. 
In  1821 he became h as tor of the Protestant church at Kaisers- -.. - 

werth, on the Rhine. ' ~ u r i n ~  a visit to England in 1823 he made the 
acquaintance of Elizabeth Fry. The German prisons were then in 
a very bad state. The prisoners were huddled together in dirty 
rooms, badly fed, and left in complete idleness. Fliedner applied 
for permission to be imprisoned for some time, in order to  see 
prison life from the inside. This petition was refused, but he  was 



3 76 FLIER-FLIGHT 
allowed to hold fortnightly services in the Diisseldorf prison, and himself off the bough on which he has roosted, he gives the 
to  visit the inmates individually. On June 18, 1826, the first Prison impression of being too heavily loaded for any but the clumsiest 
Society of Germany (Rheinisch-Westfiilischer Cefiirtgnisverein) of flying. He flaps laboriously uphill, usually in a spiral path, 
was founded. In  1833 Fliedner opened in his own parsonage garden until he .has reached a height of 50 or I O O  i t .  and then a mys- 
a t  Kaiserswerth a refuge for discharged female convicts. He then terious change begins to show itself; he flaps less and less hard 
turned to the care of the sick poor, and he began a scheme for and after a short time starts gliding steadily and majestically 
securing proper training for nurses. I n  1836 he began the first upward in his spiral. After reaching a considerable height, which 
deaconess house, and the hospital a t  Kaiserswerth, the institution may be between joo and 2,000 it., he has no need of further ef- 
which gave Florence Nightingale fruitful ideas on the provision fort, and seems able to float a t  will in any direction and at  any 
of nursing. By their ordination vows the deaconesses devoted pace that he likes until he descends for 
themselves to  the care of the poor, the sick and the young; but food or because sunset is approaching. 
their engagements were not final-they might leave their work and The details of his flight do not diminish 
return to ordinary life if they chose. Fliedner also founded (1835) our surprise; for the air in the plains is 
an infant school, then a normal school for infant school mistresses often so still that there is no suggestion of 
(1836), an orphanage for orphan girls of the middle class (1842)~ an upcurrent sufficient to support a 10 lb. 

ACT- weight, and with the plane of his wings and an asylum for female lunatics (1847). H e  assisted at the ,,, ,, , ,,,, 
foundation and in the management of similar institutions, not only "OW, W H E N  HOR. inclined upward (the forward edge being 
in Germany, but in various parts of Europe. IZONTALLY,  T H E  W I N G  higher than that in the rear) a vertical 

I n  1849 he resigned his pastoral charge, and until 1851 travelled EXPERIENCES A VERTICAL upcurrent would seem to drive him back- 
over a large part of Europe, America and the east-the object of :[;; ;;,,:: * BACK- ward. not forward. His continued advance 
his journeys being to found "mother houses," which were to be seems inexplicable. 
not merely training schools for deaconesses, but also centres from D o w n h i l l  G l i d i n g  T h r o u g h  S t i l l  Air.--If a bird is gliding 
which other training establishments might arise. H e  established horizontally through still air the resistance of the air must lessen 
a deaconess house in Jerusalem, and after his return assisted by his speed, and on the other hand if he glides steeply downhill he 
counsel and money in the erection of establishments a t  Constanti- will gain in speed. There n ~ u s t  be some slope for which he will 
nople, Smyrna, Alexandria and Bucharest. He founded the Chris- neither gain nor lose speed and its inclination is called the "angle 
tian house of refuge for female servants in Berlin (connected with of descent." Much detailed information has been accumulated 
which other institutions soon arose) and the "house of evening regarding the forces which act on wings of various cross sections 
rest" for retired deaconesses at  Kaiserswerth. Fliedner died on and on elongated bodies when travelling a t  different speeds 
Oct. 4, 1864, leaving behind him more than IOO stations. through the air (see AERONAUTICS) ; and if we have a wing of 

His son FRITZ FLIEDNER (1845-IgOI), after studying in Halle cross section AB (see fig. I )  travelling in the direction X'OX the 
and Tiibingen, became in 1870 chaplain to the embassy in Madrid air forces acting On it are equivalent to ( I )  a resistance Or 
and founded several philanthropic institutions in Spain. He was "drag1' D backward in the reversed direction of motion. ( 2 )  a 
also the author of a number of books, among which was an auto- lifting force L a t  right angles to the direction of motion. For a 
biography, Aus meinem Leben, Erinnerungen und Erfahrungen ''high velocity" section, the ratio of L : D may reach 17. SO 

(1901). when our bird is gliding steadily downhill along a line inclined 
See G. Fliedner, Theodor Fliedner, kurzer Abriss seines Lebens und and to the horizon it  is acted on by D, L and its weight W, and 

Wivkens, 3rd ed. (1892). See also on Fliedner and his work Kaisers- we must have 
werth Deaconesses (1857) ; J .  S. Howson, Deaconesses (1862) ; E. C. 
Stephen, The Service of the Poor (1871) ; W .  F. Stevenson, Praying -=-- 
and Working (1865). 

-W 
cos a sin cr 

a purchase of stock that is known by the buyer to be Now it may easily be calculated from well-known data that if 
a speculative nature, and which he to make a we construct an artificial bird with rectangularkings of standard 

quick turnover at a profit, though that there is a section and a torpedo-shaped body all of approximately the actual 
great possibility of loss. Taking a flier is essentially a gamble and dimensions, the total weight being that of the bird, its angle of 
is so recognized. descent will be about 4" or 5 " .  Further, we habitually see birds 

(NATURAL)* The flight of birds has been from in the tropics gliding a t  a considerable height in all directions 
time immemorial a riddle as well as a source of inspiration. In  without any obvious descent; but we should not observe an angle 
the Proverbs of Solomon it says "the way of an eagle in the air" of descent of under these conditions, and for one who has 
is "too wonderful" for him; and for many centuries the paradox been able to watch the gliding of kites from a hill it is impossible 
that a bird could for hours together maintain its motion without to believe that their angle of descent is as great as this. H ~ ~ ~ ~ ,  
a flap of the wing Or any expenditure of energy although past measurements of the forces acting upon stuffed 
seemed hopeless of explanation. But though the upward gliding birds in Rind tunnels have indicated great inferiority by 
of a vulture until it is almost invisible, or the effortless sailing of parison with aerofoils fitted to torpedo-shaped bodies, the ratio 
an albatross for hundreds of miles over the ocean are obviously lift,drag in the stuffed birds not exceeding 5, the failure must 
marvellous, the ordinary flapping flight of a swift Or a pigeon is be explained by the difficulty of preserving the true shape of the 
in reality almost as wonderful. For flapping flight involves a com- Preliminary experiments made at S. ~~~~i~~~~~ have con- 
bination of a highly perfected mechanical design of the wings firmed this view and from measurements made on living birds 
with a motive power of Kmarkable lightness; and, though men in ,920 in Africa, P. Idrac found a ratio of about 18. 
have carried on sailing flight in a motorless aeroplane for hours, ~ l i d i ~ ~  w h e n  ~h~~~ an upward current of Air.-If a 
a motor-driven flapping aeroplane has not been prodhced. bird whose angle of descent is I in 12 is gliding through still air 

Gliding,  Soar ing  o r  Sa i l ing  Flight.-For comprehension of at  m.p$. he will be descending a t  the rate of or 1 4  

the fundamental principles underlying nonflapping flight, we are m.p.h.; and if there were a column of air ascending at  more 
indebted to the late Lord Rayleigh who in 1883 remarked that than I$ m.p.h. the bird would climb as long as he kept within 
"wherever . . . a bird pursues his course for some time without it in a spiral path. 
working his wings we must conclude either ( I )  that the course N~~ an ordinary observer has no evidence of such vertical 
is not horizontal, (2) that the wind is not horizontal, or (3) that air motion, for near the ground that motion must be negligible; 
the wind is not uniform." As we shall see these suggestions lead but there is complete proof, both meteorologically and by direct 
to the solution of the problem, which, as far  as flight inland is measurement, of its existence. We know that in sunny weather. 
concerned, may be exemplified by the behaviour of an ordinary owing to the overheating of air near the ground, conditions in 
vulture, He weighs about 10 lb., has wings each about 3 it. long continental regions in summer in medium latitudes and in the 
and I ft. wide, and, about an hour after sunrise, when he throws tropics for much of the year are unstable; so that a mass of 
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air rising above a heated rock will climb to a considerable height 
before it cools to the same temperature as the surrounding air and 
comes to r5st. These local upward currents are experienced by 
meteorological kites and balloons, and their effects are described 
by aviators as "bumps"; in Egypt, for instance, they extend to 
heights of 4,000 to 10,000 feet. I n  addition to large currents there 
are "small vertical currents" whose bottoms can in many cases 
be detected "in the vicinity of a town by kites or hawks soaring," 
and whose vertical speed over 
hilly country is probably as much 
as 16ft. a second. The depend- 
ence of soaring flight on vertical 
currents is also completely con- 
firmed by the observations of 
Idrac in Senegal. 

When a bird of prey is "stoop- 
ing" at  a great speed he bends 
hi; wing considerably at  the el- 1 
bow and wrist joints as shown at  
(a)  in fig. 2; when he is gliding 
and not troubling about climbing 1-1 
the bending is slight as at  (b) ; F I G .  2.- A v u L T u R E G I . I D I N G  

but when ie is trying to I L L U S T R A T I N G  T H E  S H A P E  O F  W I N G S  

all he can he straightens his wings y:FNG 
~~E~~~~~ ZEDEP::; 

and spreads Out the primary C L I M B I N G  A S  F A S T  A S  P O S S I B L E  auills (the pinions at  the ends of 
his wings) so that they are separate from each other over a length 
of about a-fifth of the wing, as at  (c).  Nature obviously attaches 
some importance to this feature for she employs a special device 
to increase the separation beyond that due to the mere fan-like 
spreading of the feathers; she deliberately leaves the primary quills 
of full width for about half their length and then steps down the 
width almost to half the previous amount for the outer half of 
the length of the quill. This feature, sometimes called the "notch" 
is apparently universal in birds of prey and the device, as a whole, 
strongly recalls the Handley-Page slotted wing which enables an 
aeroplane to climb at  a much bigger angle of incidence. Thus G. T. 
Walker reports having seen vultures climbing on an upward cur- 
rent of about 12ft. a sec., their speed being about zjft .  a sec. 
up a slope of about zoo, the inclination of the wings also being 
20". If in fig. 3 O P = 2 j  represents the velocity of the bird in 
space, P N  the vertical rate of climb is about 8.5 f.s., so that 
if Q P = I ~  represents the upward velocity of the air, the rate of 
climb through the ascending air is NQ=3. j f.s. and OQ, the bird's 
path relation to the air, descends at  about 8.s0, so that the real 
angle of incidence POQ is about 28.5". At first sight it would seem 
as if the bird could not possibly 
maintain its forward motion 
against the resistance of the air. 
But if we consider the forces act- 
ing-the "lift" L (at right angles 

pTJq 3 5 

8 5  O 

to the relative motion and so 
inclined forwards at  8.5" to the F I G .  3 .- F O R C E S  O N  A  B I R D  GLID- 

vertical) and the "drag"   it I N G  O N  A N  A S C E N D I N G  C U R R E N T  

is clear that the condition for  T H E  I S  
F O R W A R D  B Y  A N  A S C E N D I N G  C U R -  

maintenance of the forward mo- R E N T  A L T H O U G H  T H E  u P w A R D 
tion is that the resultant of L and SLOPE O F  ITS W INGS SUGGESTS A 
D shall be forward of the vertical, B A C KW A RD  F O RC E  

or that (since 8.s0=7.7) the lift shall exceed 7.7 times the drag; 
this condition is satisfied with a Handley-Page wing. 

When an aeroplane is losing pace the pilot is tempted to raise 
the nose of his machine so as to increase the angle of incidence 
of the wings and get an adequate lift; but this process checks 
his pace, and if he is still losing height, it may be that no fur- 
ther increase of the angle of incidence will support the aeroplane. 
l h e  machine is thus said to  "stall," control may be lost and a 
crash occur. Now at  such times a Handley-Page slot is of great 
value in  enabling control to  be kept; and as a bird trying to 
climb fast is probably near the stalling angle very often, the slotted 
ends of its wings have probably the great advantage of enabling 
it to maintain control. Vultures when climbing may occasionally 
be seen to make sudden movement of the wings which ends in a 

short downhill path and probably indicates recovery from a di%- 
cult situation of this kind. 

Gliding (or Sailing) When the Wind Is Not Uniform.- 
Lord Rayleigh indicated in general terms the mechanism by 
which the energy necessary to maintain flight could be derived 
from the variability of the wind. H e  pointed out that it  is the 
velocity of the bird relative to the air, not its velocity relative 
to the ground, which determines the forces acting on i t ;  and the 
bird can at  any time by climbing upwards turn some of the 
energy of that relative velocity, with comparatively slight loss 
owing to air resistance, into energy of position; conversely he can 
with little loss by gliding downhill turn energy of position into 
velocity relative to the air. 

Now if the bird is flying horizontally with relative velocity U, 
the potential height to which he could climb is U2/2g, where g 
is the acceleration due to gravity; and if relative to the air he 
has an acceleration f in the direction of U, U2 will after an 
extremely short interval T become (U and f ~ ) ~  and will so 
increase a t  a rate 2Uf; hence the potential height will grow at a 
rate Uf/g. Also as the bird is moving horizontally L the "lift" 
must be equal to his weight; and if the ratio L/D is k, D will 
be the weight divided by k ;  so as the weight would produce a 
downward acceleration g, the backward acceleration due to the 
drag is g/k. Now if the wind is changing in any continuous man- 
ner it  will have some acceleration where the bird is, which we 
can call f f,  and by steering always so as to meet that acceleration 
he will secure an acceleration (f'-g/k) through the air and will 
gain potential height a t  a rate U(ff-g/k)/g or U(fT/g--~/k). 
If the bird does not fly directly against the direction of f' so that 
there is only a component -f" along his path, f" must replace f f  

in  this formula. 
Now it has long been known that the velocity of the wind is in 

general far from steady and much light has been gained regarding 
the gustiness due to eddymotion of the air under various condi- 
tions. I t  has been estimated by IValker that in  an ordinarily gusty 
wind of 22m. an hour the acceleration due to turbulence is in 
excess of zfss. and for stronger winds proportionally higher. So 
for a bird with k= I 2, whose angle of descent would be j o ,  we 
must have f/g not less than .l, or f not less than +&, i .e . ,  
25. Thus a wind averaging 2 2 X 2 3 t 2 ,  or, say, 3om. an hour 
would enable a bird to keep up its velocity without flapping. 

I t  may be noted that not only do some inland birds of tem- 
perate regions, such as rooks, and many sea-birds avail them- 
selves of turbulence for sailing flight, but also tropical birds of 
prey who usually depend on convection currents. Thus on over- 
cast days when there are not enough upward currents for kites 
and scavenger vultures to  glide they usually remain in their 
trees; but occasionally a sudden change in the weather will start 
them gliding in all directions as if aimlessly, or for pleasure; 
and it  would appear that turbulence afforded the explanation. 
Nonflapping flight is also possible when the wind, though steady, 
varies from place to place, as when a gull uses the screening of 
the wind by a vessel to  describe circles near its stern. 

The principle also has an important application to the gliding 
or sailing flight of albatrosses and other large sea birds in windy 
weather away from the influence of ships. It is known that the 
velocity of the wind must diminish down to the surface of the 
water owing to the influence of friction at  the surfdce and of eddy- 
motion in the air;  so by rising or falling a bird can get into a 
stronger or weaker current of air. I f  then he sails uphill against 
the wind, the air that he meets will be at increasing heights and 
will have an increasing velocity in the direction opposite to his 
motion, so that his rate of travel through it will not diminish as 
it would if the air were stationary; i .e.,  he will gain potential 
height. Exactly the same happens if he sails downhill with the 
wind, which is then decreasing in speed and has an acceleration 
in the direction opposite to his velocity. The natural way to com- 
bine these effects is to describe circles in an inclined plane, always 
descending when moving to leeward and ascending when moving 
to windward. I t  is accordingly interesting that the results of a 
mission of Idrac to the south seas to study the problem entirely 
confirmed Rayleigh's ideas. He found (a) that such flight was 



FLIGHT 
only possible for very swift birds, the average speed of the 
albatross being 72 f.s. or 4 9  miles an hour; and (b) it needs a 
minimum wind of 1 7  f.s. close to  the water. 

Now the rate of increase of wind with height varies greatly with 
the conditions; and in the absence of detailed observations close 
to  the surface of the sea we must utilize'those over land made 
by the London Meteorological Office which agree with those at 
Nauen in giving an excess of 4 7 %  in the wind at  50 feet ( 5  
metres) compared with that a t  64 feet (2 metres) above ground. 
So corresponding to a speed of 24 f.s. a t  gft. we can deduce r,  the 
velocity increase for ~ f t .  of height, as .26 f.s. Further, it seems 
that over the sea in high latitudes the reduction of the velocity 
will not extend so high as over land, and r will be greater. We 
shall not be very far wrong in taking it as -3 though Idrac's 
formula leads to only -2 .  

If the albatross climbs a slope of I in 3 a t  72 f.s. against the 
wind his rate of ascent is 2 4  f.s., so that the increase of the wind 
in a second is 7.2 f.s. If for simplicity's sake we may treat U 
as constant in the computation, the rate of gain of potential 
height U (f/g-l/k) is 1.6ft. if k=15; so he would in 2 seconds 
of either climb against, or descend with, the wind gain enough 
energy to take him 116 yards before further thought was neces- 
sary. Of course, a greater rate of increase of wind with height, 
or a greater efficiency of design, would enlarge his powers, but a 
moderate rate would seem to give an albatross the ability to 
roam apparently at  will. If he describes a circle inclined at 20" 
with the lowest point to leeward and say 5ft. above the sea, 
while the highest point is soft. above sea, Walker's approximate 
formula gives a gain of potential height of ~ g f t .  on describing the 
circle. Reference may also be made to a letter to  Nature by S. L. 
Walkden. 

F l a p p i n g  Flight.-Birds differ materially in the details of 
their flapping, the contrasts between the deliberate beat of a 
heron, the smooth silent flight of an owl, and the hurried whirr 

1 I 
DI C O U R T E S Y  O F  T H E  B R l T l S H  I N S T R U C T I O N A L  F I L M S ,  L T D .  

F I G .  4- 5.- WILD S W A N S  R I S I N G  FROM T H E  WATER 
I n  this series the swans are seen taking off from the lake. As greater driving 
power is needed than for steady flight, the wings are more rotated on the up 
beat and brought more forward on the down beat 

of a partridge being conspicuous enough. But the general char- 
acter of the wing movements is the same; and as there have been 
differences of opinion, mainly owing to the difficulties of observa- 
tion, regarding the fundamental facts, i t  will be useful to refer to 
the twelve reproductions in Plate I .  of wild swans derived from a 
"slow-motion" cinema film made by British Instructional Films, 
Ltd. In  Plate I . ,  fig. I ,  the two top birds are marked (a) and (b) ,  
and in fig. 6 will be found diagrams ( I )  to (12) showing ap- 
proximately the positions of the wings of bird (a)  a t  instants 
corresponding with the figures of the plate. In. them two features 

beat, when the upward flick of the 
F I G .  7.- THE ROTATION O F  T H E  

the Outer portion at be T H I R D ,  ILLUSTRATING WHY T H E  I N -  
inclined more uphill than of the c L , N A T 1 o N  ., T H E  I N N E R  A N D  

stand out prominently; (a) the time interval between successive 
pictures being constant, the time of a down beat is half as long 
again as that of an upbeat; and (b)  though the wings are kept 
straight during positions 2-6 of a down beat, they are bent during 
8-11 of the up-beat, the outer portions remaining almost a t  the 
same angle with the horizontal for the time 7-9, and being then 
lifted with a flick in the second half of the upbeat, 9-11. As may 

inner portion at  B, but this is OUTER PORT IONS O F  A W I N G  IS  

not so in the early portion of the D IF F E R E N T  D U R IN G  THE FLAPP ING 
upbeat at A and A1. And during FLIGHT 

the downbeat the outer portions of the wing will be inclined 
downwards but not the inner portion. These inferences may be 
verified in the illustration of Plate 11. of Kittiwake gulls. I n  figs. 
I ,  2 of P1. I I . ,  we have the downbeat of the marked bird with the 
downward inclined tips seen almost edge on. At the beginning of 
the upbeat in IS, the inner portions are inclined uphill more than 
the tips; but in 5, during the flick, the tips are inclined uphill 
more steeply than the inner portions. 

As will be seen from the reproductions, the swans (a) and (b) 
are ascending, so that their beats must be stronger than if they 
were flying horizontally; and it  is worth while to  see what modi- 
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F I G .  B.-PROFILES OF 

be readily seen in Plate I., the motion 
of the wings relative to the body con- 
sists of an up and down beat roughly in 
a vertical plane when the bird is in hori- 
zontal steady flight. The rotation, or 
twisting of the wing about its own long 
axis also is of importance as it  affects the 
angIe of incidence, i.e., the angle between 
the direction of motion and the plane of 
the wing (between X'X and AB in fig. 
I). I t  will be seen from P1. I., fig. 3 
that while the wings of b, during an up- 
beat, are inclined decidedly uphill, those 
of a, in a downbeat, are less clearly down- 
hill; the same is true in figs. 6, 7 with a 
and b interchanged. If now the bird's body 
is describing from right to left an approxi- 
mately straight line OQSU (fig. 7) a point 
in the outer portion of the wing will de- 
scribe an undulating line OPQRSTU, with 
the upbeats steeper than the downbeats. 

W I N G S  D U R I N G  A DOWN- SO if we indicate the plane of the wing as 
BEAT A N D  A N  UPBEAT shown in the film, clearly uphill a t  0 and 
MADE A T  EQUAL INTER- slightly downhill a t  Q, it  will be seen that 
vALs T H A T  T H E  U P -  on the downbeat, as a t  Q, the angle of in- 
BEAT TAKES PLACE MORE 

T H A N  T H E  DOWN- cidence is positive and the lift L is up- 
BEAT, T H E  OUTER POR-  wards at right angles to the path; while 
T I O N  OF T H E  W IN GS  on the upbeat, as a t  S, the angle of inci- 
B E I N G  RAISED WITH A dence is negative, so that L is downwards 
F L I C K  and forwards. The drag D is always 
backwards along the path. 

I t  will be seen that the force L always tends to drive the bird 
forwards; and as it is much greater than D which tends to retard 
the forward motion, the outer portion of the wing contributes 
propulsion. Also both L and D have a downward tendency during 
the upbeat, though the tendency is upward during the downbeat; 
so this portion of the wing is of little avail for support. With the 
inner portion, however, the situation is quite different. Here the 
sIight up-and-down motion is almost cancelled by the slight 
down-and-up motion of the bird's body, so that the flight is 
essentially non-flapping; the section of the wing must be adapted 
for high lift and the angle of in- 
cidence is positive so that there 
is lift all the time. 

Reference to fig. 7 will show 
that the plane of the wing is 
twisted. Near the top of the up- 
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Pications occur when a bird has to exert all his force. In  the 
figures 4-6 we have some wild swans flapping hard to get into 
 he air, that to left in 4 beginning his downbeat; that to right 
is beginning his upbeat. They have not yet acquired much 
pace, and are using their feet as well as their wings. I t  will be 
seen in j, that, as far as rotation is concerned, the plane of the 
wings of one is inclined downhill, while that of the other is 
uphill, and the reason is that, with a speed insufficient for the 
inner portion to  support the weight by mere gliding, the bird has 
to adopt an uphill path and aim at  more propulsion; so he uses 
most of the wing as he previously used 
only the outer portion, and with marked 
rotation of the type indicated in fig. 8. At 
the lowest point (see fig. j) the wings 
are rather forward, partly in order to avoid 
the water. but also in order to secure pro- 
pulsion along a more upward direction. 

CLIMBIN: 
The question naturally arises whether STEEPLY, HOW 

a machine fitted with aerofoils of known T H E  WHOLE W I N G  IS E M-  

properties as wings attached to a torpedo- PLOYED I N  P R O D U C I N G  
shaped body would support and propel FORWARD DRIVE 

itself in the air if its dimensions and weight were those of a typical 
bird such as a rook; and the wings were flapped in approximately 
the same manner. To  this Walker, as the result of an approxi- 
mate computation with a "high lift" inner third of the wings for 
support and a flat outer third for propulsion, replies "Yes." He 
also finds that the power requisite compares not unfavourably with 
that necessary for a screw propeller driving a gliding bird with 
fixed wings. 

F l i g h t  by Creatures  O t h e r  T h a n  Birds.-There is no evi- 
dence of the use by these of principles other than those described; 
and it will therefore suffice to indicate the chief types:-Bats, 
Flying Lemurs, Flying Squirrels, Flying Phalangers; Pterodactyles 
(extinct), Flying Lizards (or Dragons), the Flying Snake of 
Borneo; Flying-fishes, Flying-gurnards, American and African 
Fresh-water Flying-fishes; Insects. 

See also AERONAUTICS and the long series of articles described 
under AERONAUTICAL ARTICLES. 

BIBLIOGRAPHY.-The following is a list of the works referred to 
above:-Lord Rayleigh in Nature xxvii. (pp. xxv~l., pp. 534, 535, 
1882), or Scientific Papers II., (pp. 194-197) ; Aeronaut~cal Research 
Committee, Reports and Memoranda, No. 708, by J. L. Nayler 
and L. F. G. Simmons (1921) ; P. Idrac in Nature, r r g  (p. 532, 
1925), also C. R. Acad. d. Sciences (Feb. 21, July 5 ,  1920, May g, 
1921, and Xov. 24, 1924) ; Professional Notes, London Meteoro- 
logical Office, No. zo (pp. 118, 119, 1 2 1 ,  1921) ; G. T. Walker in 
Journal and Proceedings, Asiatic Soc. of Bengal, XX. (p. 244, 1924) ; 
G. T. Walker in Proc. Camb. Phil. Soc. XXI:, (pp. 367-371, 1923) ; 
Aeronautics XX. (p. 129, 1921) ; "The mechanical principles of flight" 
by Lord Rayleigh, in 1Wanchester Jlemoirs 44 (pp. 1-26,  goo), or 
Sctentific Papers IV. (257, pp. 462-479) ; Sir Napier Shaw, Manual 
of Meteorology, Part IV., Chapter 5 (1919); see also S. P. Langley, 
Smithsonian Contributions (1893) ; W. J. Humphreys, Physics oj the 
Air, Chap. XI. (1920) ; J. V. Hann-R. Suring, Lehrbuch der Meteo- 
rologie (p. 403, 1926) ; L. F. Richardson, Weather prediction by 
numerical process (pp. 72, 7 7 ,  1922) ; S. L. Walkden in Nature 116 
( p p  132-134, 1925) ; G .  T. Walker in Journ. R .  Aeronautical Soc. 
XXX. .  (PP. 337-342 1927), see also XXIX. (PP. 59~594 ,  192s) ; 
British Museum (Natural History) Special Guide Xo. 6 on the 
structure of animals in relation to flight (1913). 

See also the following works of general reference:-0. Lilienthal, 
Bird fiigkt as the basis o f  aviation (tran. A. W. Isentha!, I ~ I I ) ,  and the 
First Rebort of the Bird Construction Committee of the Aeronautical 
Society of Great Britain. (G. T. W.) 

FLINCK, GOVAERT (161 5-1660), Dutch painter, was 
born at Cleves on Jan. 25, 1615. He first studied under L. Jacob- 
szon in Leeuwarden and later entered Rembrandt's studio, be- 
coming one of the master's most accomplished followers. As a 
painter of Biblical and allegorical subjects he at  first modeled 
himself very closely on Rembrandt's style, as, for example, in his 
"Crucifixion" (1643?) in Basel, but later he developed a more 
florid and oratorical manner, in which he appears to have been 
influenced by Rubens, as in the allegory of r654, "Amalia van 
Solms Mourning the Death of Her Husband. Prince Frederick 
Henry of Orange," in the Rijksmuseum, Amsterdam. Flinck's 
most successful genre was portraiture. In  this, too, his earlier 
works are extremely close to his master, for instance the "Portrait 

of Rembrandt," signed and dated 1639, in the National gallery, 
London. which had passed (with the aid of a forged signature) 
as a self-portrait by Rembrandt himself. In  later portraits his 
own individuality is more apparent, and he is especially successful 
in his groups, among which one may single out the portrait of "A 
Goldsmith and his Family" in Brussels, and the splendid large 
groups of "Civic Guards" in the Rijksmuseum. Flinck died a t  
Amsterdam on Feb. 2, 1660. (R .  E.  W. J.) 

FLINDERS, MATTHEW ( I  7 74-ISI~) ,  English navigator, 
was born a t  Donington in Lincolnshire on Mar. 16, 1774, and 
entered the navy in 1789. He served in the "Bellerophon" at  
Ushant in 1794, and from 1795 to 1799 was engaged in explora- 
tion on the Australian coast, including the circumnavigation of 
Tasmania in I 798. On his return to England he was appointed to 
the command of an expedition for the thorough exploration of the 
Australian coasts. The sloop "Investigator" left Spithead on 
July 18, 1801, and reached Cape Leeuwin on Wov. 6. On his way 
round the coast he met the French exploring ship "Le GCographe" 
on Apr. 8, 1802, in what is now Encounter Bay. The  narrative of 
the French expedition claimed discovery of most of the land west 
of the point of meeting, and the matter was not cleared up till 
the publication of Flinders' book in 1814. 

Flinders reached Port Jackson on May 9, 1802. On July 2 2  he 
set out again to complete the circumnavigation of Australia. H e  
examined the Great Barrier Reef and surveyed the gulf of Car- 
pentaria, and then, finding the "Investigator" to be in a leaky 
state, sailed round the west and south of Australia back to Port 
Jackson, which he reached on June 9, 1803, af ter  a voyage in 
which much suffering had been endured by everyone, particularly 
from scurvy. H e  left Port Jackson for England in the "Porpoise" 
which, together with the "Cato," was wrecked on a coral reef, 
about 800 miles out, on Aug. 17. The officers and men camped on 
a small sandbank, while Flinders returned to Port Jackson in a six- 
oared cutter to obtain relief. H e  got back and took them off on 
Oct. 8, and on the 11th sailed again in the "Cumberland." Putting 
in at  hlauritius on Dec. I j, he found England and France at  war, 
and his passport from the French government did not cover the 
"Cumberland." He was detained until June 1810, and reached 
England in October. His narrative, A Voyage t o  Terra  Australis, 
was published on July 19, 1814, on which day Flinders died. This 
work contains very valuable scientific observations, especially with 
regard to magnetism, meteorology, hydrography and navigation. 
H e  seems to have been the first to discover, and correct for, the 
errors of the compass caused by iron in ships. H e  also wrote 
Observations on  the coast of V a n  Diemen's Land,  etc., and two 
papers in the Phil. Trans. in 180j and 1806. 

FLINDERS BARS, vertical bars of soft iron placed in front 
of or behind a ship's compass to compensate the disturbing mag- 
netic effects due to the vertical soft iron parts of the ship. Other 
effects due to soft and hard iron in horizontal and vertical direc- 
tions are also eliminated by bars or by spheres appropriately 
placed. See COMPASS. 

FLINDERS RANGE: see AUSTRALIA. 
FLINSBERG or SWIERADOW ZDROJ. a village in Lower Silesia 

region, JVroclaw province, southwestern Poland. I t  lies near the 
Czechoslovakian border at  the foot of the Isergebirge on the 
Kwisa river about 18 mi. W. of Hirschberg (Jelenia Gora). Pop. 
(1946) 2,994 Flinsberg is a noted health and winter sports 
resort. 

FLINT, AUSTIN (181 2-1886), U.S. physician, was born at  
Petersham, Mass., on Oct. 2 0 ,  1812, and graduated in medicine 
at Harvard university in 1833. From 1847 to 18 j 2  he was pro- 
fessor of medicine in Buffalo Medical college, of which he was 
one of the founders, and in 1852-56 he filled the same chair in 
the University of Louisville. From 1861 to 1886 he was professor 
of medicine in Bellevue Hospital Medical college, New York. He 
wrote many textbooks on medical subjects. among these are Dis- 
eases of the Heart (1859-70); Principles and Practice of Medi- 
cine (1866) ; Clinical Medicine (1879) ; and Physical Exploration 
of the  Lungs (1882). He died in New York on March 13, 1886. 

His son, AUSTIN FLIXT (1836-191j), who was born at North- 
ampton, Mass., on March 28, 1836, after studying at  Harvard 
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and at  the University of Louisville, graduated at the Jefferson 
Medical college, Philadelphia, in 1857 He  then became pro- 
fessor of physiology at the University of Buffalo (1858) and 
subsequently a t  other centres, his last connection being with the 
Cornell University Medical college (1898-1906). His Text-book 
of Hztman Physiology (1876) was for many years a standard book 
in U.S. medical colleges. He  also published an extensive Physi- 
ology of Man,  5 vol. (1866-1874) and other valuable medical 
works. He died in New Uork city on Sept. 23, 1915. 

FLINT, TIMOTHY ( I  780-1840), U.S. clergyman and 
writer, an important social historian of the early Ohio valley, was 
born near North Reading, Mass.. July 23, 1780. After graduation 
from Harvard in 1800 he served as a Congregational minister at 
Lunenburg, Mass., 1802-14. In  1815 he left for the Ohio valley, 
engaging in missionary work for a time and farming at  St. Charles, 
Mo. Subsequently he visited Louisiana and was principal of a 
seminary at Alexandria. Plagued by ill health, he moved to Cin- 
cinnati, O., where he edited the Western Monthly Review (1827- 
30) and devoted himself to literary work. He  served briefly as 
editor of the New York Knickerbocker ,VIagazine (1833). Besides 
editorial work. Flint wrote history, biography and four novels. 
His Recollections of the Last Ten Years (1826) is a valuable 
account of early western life and manners. In  1826 he also pub- 
lished his best novel, Francis Berrian: or the Mexican Patriot, in 
which he utilized some of his own experiences. A Condensed 
Geography and History o f  the It'estern States appeared in 1828 
(rev. ed., 1832), his edition of the Personal Narrative of the ad- 
venturer James 0 .  Pattie in 1831 and his biography of Daniel 
Boone in 1833. George Mason, the Young Backwoodsman (1829) 
is a novel of Mississippi river life, and The Shoshonee Valley 
(1830) is a far \vestern romance notable for its fantastic plot and 
lush description. He  died at Reading, Mass., on Aug. 16. 1840. 

See J .  E. Kirkpatrick, Timothy Flint (I~II), which contains a 
bibliography. (J. T. FN.) 

FLINT or FLINTSHIRE (Sir-y-Ffiint) ,  a county of north Wales, 
bounded north by the Irish sea and the Dee estuary, east by 
Cheshire, and south and west by Denbighshire. Pop. (1951) 
145.279. Area 255.8 sq.mi. Included in Flint are the detached 
parish of Marford and Hoseley, lying zf mi. southeast of the main 
part of the county, and the hundred of Maelor, a separate rural 
district, lying 8 mi. southeast of the main part. Maelor is bounded 
by Cheshire, Shropshire and Denbighshire. 

Phys ica l  Features.-The county is dominated by the 
Clwydian hills running south-southeast to north-northwest. Their 
western slope to the Vale of Clwyd is steep but the eastern slope 
over much of the county to the Vale of Dee is more gentle. The 
Clwydian hills are entirely of Silurian age; their highest point is 
Moel Fammau (1,820 ft.) on the Flint-Denbighshire boundary. 
The Silurian strata of the hills, all of Ludlow age, are faulted 
against the Triassic (Bunter) Red Beds in the Vale of Clwyd. On 
the eastern flank of the range the Silurian is overlaid by Car- 
boniferous rocks which, for their economic value, are the most im- 
portant rocks in the county. A band of Carboniferous Limestone 
passes from Prestatyn on the coast, forms the Halkyn mountain 
(943 ft.) and continues west of Mold to beyond the county bound- 
ary. Above these beds come the Holywell Shales while upon them 
lies the Gwespyr Sandstone. Farther to the east the Coal Meas- 
ures extend from Talacre through Flint and Mold to Hope. A 
purple sandstone succeeds the Carboniferous Limestone in the 
neighbourhood of St. Asaph. 

The iilyn enters the county near Moel Fammau and passes Cil- 
cen and Mold with a section of underground drainage in the Car- 
boniferous Limestone near Hesb-Alyn ("the drying up of Xlyn") 
and bends south to Caergwrle, re-enters Denbighshire and joins the 
Dee. The Dee enters Flintshire near Overton and divides Maelor 
from Denbigh on the west, then passes Chester and forms the 
eastern boundary of the county on the northeast. I t  enters the 
Irish sea by means of a wide but shallow estuary. The north- 
eastern part of Flintshire is a low-lying country bordering the Dee 
estuary which extends westward to the mouth of the Clwyd valley. 
This has been one of the great "ways" into Wales for many cen- 
turies. Short stretches of b1ou.n sand occur between Rhyl and 

Talacre. 
History and Architecture.- The post-Roman centuries saw 

Flintshire under the influence of the Celtic saints, the Saxons and 
the Northmen. St. Beuno, who has been called the St. David of 
the north, is commemorated by legends in Flintshire. The lives 
of St. Kentigern ascribe to that long-lived Glasgow saint the foun- 
dation of the monastery of St. Asaph, later the cathedral city of 
the diocese. One of the few relics of ancient Christianity in the 
county is a late sculptured cross, Maen Achwyfan, in Whitford 
parish. The Anglo-Saxon occupation of the more fertile low- 
lying part of the county left its mark on place names as far north 
as Prestatyn. The famous earthwork, Offa's dyke, a poor de- 
fensive work with a gap of over 20 mi. between Pantasaph and 
Treuddyn, is backed by the shorter and better preserved Watt's 
dyke, which begins near Holywell and runs out of the county be- 
yond Hope. Sir Cyril Fox in his standard work (Ofa 's  Dyke, 
London, 1955) shows that the dykes start 12 mi. apart at Prestatyn 
and Holywell and that the lines almost converge a t  a point out- 
side the county. 

The Normans at first found north Wales an easy prey. A great 
castle and a borough were built at Rhuddlan. The twin lordship 
of Mold and Hawarden became the prize of the Montalt family, 
who had castles at both places. Flintshire was the easy road into 
north Wales and for 2 0 0  years. as Welsh resistance stiffened, n a r  
in the county was almost unceasing. The earls palatine of Chester 
fought many of the early battles. Henry I1 suffered a decisive 
check (1156) in the forest of Ewloe. Henry I11 relied greatly on 
his favourite castle at Dyserth and struggled to defend it in a long 
war and through many truces. Edward I finally built a great 
castle and a borough at Rhuddlan on a new site, and a castle and 
bastide at Flint, and achieved a final conquest in I 284. The Welsh 
had revived notably under Owain Gwynedd and the two Llewelyns, 
and the result of this roo years' fighting was that Welsh influence 
penetrated almost to the walls of Chester. 

Edward I in 1284 formed the county of Flint out of the northern 
cantred of Tegeingl, taken from the Welsh principality of 
G ~ y n e d d ;  the hundred of Maelor, taken from the dowager of the 
Welsh princely line of Powys Fadog; and Hope and Hopedale, 
anciently part of Powys and taken immediately from the last 
Welsh prince, David. The county was in three detached portions. 
When Henry VII I  suppressed the lordships of the march, in the 
Acts of Union (1j36-qz), he gave Moldsdale and Hawarden to 
Flintshire and so joined the cantred of Tegeingl to the land of 
Hopedale, leaving the county in two main portions, as it is still. 

In the civil war of the 17th century, Flintshire was solidly royal- 
ist, and the castles. Hawarden, Flint and Rhuddlan, were gar- 
risoned again to protect the communications between Chester and 
north Wales and Ireland. After the fall of Chester, the castles 
surrendered slowly and were slighted (dismantled) by order of 
parliament. 

The county contains two mediaeval religious houses-Basing- 
werk abbey, near Holywell, a Cistercian house founded about 1131 
and patronized alike by Welsh princes and Norman counts, and 
Rhuddlan priory ( c .  1258), a house of Dominicans; its ruins were 
later incorporated in a farmhouse. The rise of the great Welsh 
religious denominations in the 18th and 19th centuries caused a 
profound change in the social life of Wales. Flintshire, especially 
on the English border in the Maelor district, had early associations 
with Puritanism. But the Calvinistic Methodism of the highlands 
of Denbighshire was not so marked in Flintshire, though the west- 
ern section of the county a a s  much affected. Holywell has always 
been a Roman Catholic centre. 

In  the second half of the 19th century. Daniel Owen (1836-95) 
of Mold, wrote a number of Welsh novels depicting the life of his 
times, and earned a permanent place in Welsh letters. The county 
has been influenced in its architecture as in its life as much from 
England as from Wales. I n  addition to the notable Edwardian 
castles-Flint, with an unusual plan, and Rhuddlan-there is the 
interesting castle of Ewloe, built by Welsh princes in imitation 
of Norman work. The prosperity of the county in the 16th and 
17th centuries is shown by a large number of country houses of 
that period. such as Fferm, Gwysaney, Rhual, Golden Grove, 
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Plas Teg, Vaenol. In  the 18th century Leeswood hall was built 
from the profits of lead mining. The most elaborate church is 
perhaps the old Perpendicular church of St. Mary in Mold, built 
by the Stanleys in Cheshire style. 

Archaeology.-Caves in the Lower Carboniferous rocks bor- 
dering the Vale of Clwyd have yielded plentiful remains of Pleisto- 
cene mammals, particularly Cae Gwyn and Ffynnon B e ~ n o  near 
Tremeirchion and the Gop cave, Newmarket, or Tr'elawnyd. 
Microliths found in the Gop cave suggest Mesolithic occupation 
and a Mesolithic site has also been recorded near the coast a t  
Prestatyn. Few traces of Megalithic influence survive in the 
county, Neolithic occupation has been proved at Dyserth and 
Gwaenysgor in the north near the coast, and the Gop cave was 
used in Neolithic times for burial and shelter. The later Bronze 
Age was obviously an important time in the county's prehistory. 
Barrows are numerous especially on the Halkyn-Brynford plateau. 
Sir Cyril Fox's excavation of the earth circle and barrow at Lower 
Stables farm in a distant part of Ysceifiog parish is a notable piece 
of work. A gold ceremonial cope or tippet, now in the British 
Museum, London. was found at Mold in 1823. About the same 
time a gold torque was found somewhere in the large parishes 
of Caerwys or Ysceifiog, and a gold hoard just over the county 
boundary at  Maesmaenan. The Caergwrle cup, in the National 
Museum of Wales at  Cardiff, is probably of this period. A jet 
necklace of unusual type appeared in a barrow at Llong, which 
was under excavation in 1956. The impressive hill forts on the 
Clwyd range have yielded finds of Roman coins. A tribe known 
as the Deceangli held what is modern Flintshire as their territory. 
They were overrun by the Romans in an early campaign and the 
great legionary fortreas at  Chester must have kept them in sub- 
jection. Considering the nearness of Chester, the scarcity of 
Roman remains in Flintshire is a mystery. Some of the land may 
have been densely forested and uninhabitable. There were Roman 
smelting-works at  Flint and pigs of lead have been found marked 
DECEANGL, the name of the Celtic tribe occupying what was 
later called Tegeingl in Welsh. h Roman bathhouse of legionary 
type has been found at  Prestatyn and the important and ancient 
Talargoch lead mines are nearby. 

A g r i c u l t u r e  a n d  Industries.- The Vale of Clwyd is well 
known for its pasture lands. Out of the 163,712 ac. of land in the 
county, 117,j8 j were, in the mid-rgjos, under crops and grass, of 
which 21,704 ac. were in tillage crops. Oats, mixed corn and 
wheat are the chief crops. Milk production is the main enterprise, 
while pigs and poultry contribute materially to the farming 
economy. There is a high stock density, Friesians being a lead- 
ing breed followed by Ayrshires and Shorthorns. Early lamb 
production was increasing in the mid-rgsos, Welsh ewes being 
crossed with Border Leicester and Down rams. 

Flintshire is, from an industrial point of view, one of the most 
important of the Welsh counties. I t  has been known from early 
times that the county was rich in mineral deposits as the Romans 
mined lead there, later copper and lead were worked and through- 
out the 19th and early 20th centuries a considerable quantity of 
coal was mined and there are still coal mines in the county. Cop- 
per and lead are no longer worked. 

In  the first half of the 19th century large industries sprang up 
with consequent substantial increase in the county's population 
and prosperity. The principal manufacturing industries include 
iron and steel, rayon, aircraft manufacture, chemicals, paper mak- 
ing, moollen textiles, cement, brick-making and quarrying in its 
various forms. Steel is manufactured on a large scale on Deeside. 
The principal product is steel sheet. There are large iron works 
producing mainly a manganese alloy of iron. In the Flint area 
are some of the largest rayon plants in Europe manufacturing 
rayon staple fibre by the viscose process, with distribution to Lan- 
cashire, Yorkshire and abroad. Rhyl and Prestatyn are attractive 
seaside resorts on the north coast. 

A d m i n i s t r a t i o n  a n d  Communications.-Flintshire is di- 
vided into 4 rural districts, 6 urban districts and the municipal 
borough of Flint (pop., 1951. 14,267). Between the census of 
1931 and that of 19 51 the population of the county increased by 
32,219 chiefly because of industrial development. Flintshire is 

within the Wales and Chester circuit and the assizes are held at 
Mold; there is one commission of the peace. Considerable in- 
terest is taken in technical and agricultural education, the county 
council having provided a modern and extensive technical college 
and a horticultural college. The main part of the county is in 
the diocese of St. Asaph, but there is a small portion in that of 
Chester. The county returns two members to parliament, for 
East and West Flint. 

The Chester-Holyhead main railway line runs along the east 
and north coasts of the county and a branch line from Chester to  
Mold and Denbigh serves the central area. 

B ~ ~ ~ ~ o ~ ~ ~ ~ ' i . - B i b l i o g r a p h y  o f  the County of Flint (Mold, 1953) ; 
Publications o f  the Flintshire Historical Society (Prestatyn, 191 I et 
seq.) ; E. W .  Davies, The Prehistoric and Roman Remains of Flintshire 
(Cardiff, 1949) ; J.  M. Edwards, Flintshire (Cambridge, 1914) ; Hand- 
list o f  the County Records (Mold, 1956 et scq.) ; A n  Inventory of the 
Ancient Monunzents i n .  . . County o f  Flint, H.M.S.O. (London, ~ 9 1 2 ) .  

(W. H. Js.) 
FLINT, a city of southeastern hfichigan, US. ,  62 mi. N.W. 

of Detroit; county seat of Genesee county. Pop. (1960) city, 
196,940; standard metropolitan statistical area (Genesee county), 
374,313. The city was named for the Flint river. The first set- 
tlement occurred at  the Grande Traverse, where the Mackinaw 
trail crossed the river; there Jacob Smith, a Detroit fur trader, 
established an outpost in 1819, soon after the land passed from 
Indian control. The emigration of settlers from western New 
York led to the organization of the county, with Flint as the county 
seat, in 1836. Flint became the trading centre of the Saginaw 
valley farming area and was incorporated as a city in 1855. 

For the next 30 years, Flint was one of Michigan's lumbering 
centres, but with the depletion of the pine stands in the 1880s, 
Flint's importance declined. The success of the two-wheeled road 
carts manufactured by the Durant-Dort Carriage company in 1886 
opened its manufacturing era. By 1900 Flint was widely known as 
the "Vehicle city," with a population of more than 13,000 and a 
production of more than 100,000 horse-drawn wagons and carriages 
annually. The body, spring and wheel companies of the carriage 
industry became the suppliers for the rapidly expanding Buick 
Motor company, organized in 1903. Thereafter, the city's growth 
paralleled the business successes of William C. Durant and other 
former carriage makers. In  1908 Flint's major manufacturing re- 
sources were consolidated into the General Motors company. 
Flint's continued growth reflected the success of the automotive 
industry, and in the second half of the century it  was the site of the 
largest single manufacturing operation of the General hlotors 
corporation. Supplying the needs of that industry and other com- 
mercial activities are two railroads, the Grand Trunk Western 
and the Chesapeake and Ohio, and many trucking lines. Flint's 
retail trade area has a radius of 25 mi. 

At mid-century, more than 90% of the total manufacturing 
labour force was engaged in some phase of the automotive in- 
dustry. According to the 1950 federal census, more than 85% 
of Flint's population was native-born. By 1958, however, it was 
estimated that less than 20% of its population was born in Genesee 
county. The continued migration to the automobile factories, 
begun in 1904, had considerable influence on Flint's metropolitan 
population. 

Flint adopted the commission-manager form of municipal gov- 
ernment in 1929. A 1933 amendment established a nine-ward 
division of the city with a commissioner elected from each ward. 
The rapid growth of the metropolitan fringe area after World 
War I1 encouraged efforts to bring the whole area of 162 sq.mi. 
under a single government. 

A new municipal centre, including a city hall, municipal court 
building, police department headquarters and health department 
building and auditorium, was completed in 1958 a t  a cost of more 
than $7.000,000. 

In  addition to its public school system. Flint's educational in- 
stitutions include a publicly supported junior college; the General 
Motors institute, a private technical school; the hlott foundation 
(which offers a program in co-operation with the community 
schools) ; and the Flint college of the University of Michigan. 

As part of Flint's $25,000.000 college and cultural development 
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project, a combined campus for the city's two colleges was dedi- 
cated in 1954, and four years later a natatorium, ar t  centre, plane- 
tarium and theatre were completed. A new public library was 
also opened in 1958. Tge city park system included three golf 
courses, four swimming pools, and over 1,750 ac. of parks. 

(R .  H. V. B.) 
FLINT, a municipal borough in the East Flint parliamentary 

division of Flintshire. Wales, on the Dee estuary, 1 2  mi. iV N.W 
of Chester by road. Pop. (1951) 14,267. Area 10.6 sqmi. At 
Pentre, along the coast, was a Roman settlement. Flint castle 
was built on an isolated rock by the river side by Edward I,  whose 
architects laid out the town, geometrically, beneath the castle 
and who granted it the first charter in 1284. The castle held out 
against Owen Glendower; it was held for the king during the Civil 
War but taken, after siege, by the parliament, and finally dis- 
mantled in 1647. 

First a market town and seaport, Flint became, in the 19th cen- 
tury, a coal-mining and lead-smelting town. The introduction 
of rayon manufacture, still the chief industry, brought it pros- 
perity in the 20th century and other industries include paper mills 
a t  Oakenholt, iron and steel works at  Shotton and aircraft manu- 
facture at  Broughton. 

FLINT: see CHERT AND FLINT. 
FLINT-LOCK: see SMALL ARMS, MILITARY. 
FLINT RIDGE CAVE SYSTEM, in Mammoth Cave Na- 

tional park (9.v.) in Kentucky, is an integrated complex of caves 
and underground rivers. Thirty-five miles of passages are known. 
The integration of the system has been established by surveys 
and exploration and by an extensive series of dye tests conducted 
on the underground drainage. Flint Ridge is an erosional plateau 
of ten square miles, capped by layers of resistant sandstone and 
impervious shale and underlain by 275 ft. of relatively pure 
limestones, all bedrock being of Middle Mississippian (Carbonif- 
erous) Age. This unique stratigraphic sequence in a karst (9.v.) 
area is responsible for the unusual characteristics of this cave 
system. 

Especially prominent, in addition to its great length, are the 
localized abundance of distinctive vertical shafts, many of which 
exceed I 50 ft. in height; fantastic and extensive sulfate mineral 
decorations; sparse but attractive stalacto-stalagmite displays; 
the magnificent size of many of the cave passages; and archaeologic 
artifacts. 

Individual caves which have played a part in the region's colour- 
ful history include Salts, Colossal, Unknown, Floyd's, Potato, 
Logsdon, Great Onyx and Blair. The hub and gateway of the 
system is Floyd Collins' Crystal cave, named after its discoverer 
(1917) nho  also lost his life there (192 5) trying to find a new 
entrance, and its Blind Fish river which issues as Pike spring on 
Green river (the base-leveling surface stream of the region), 
where all of the affected drainage converges. Much of the knowl- 
edge of this system is due to the efforts of attack teams of the 
National Speleological society and the Cave Research foundation. 

(E.  R .  P.) 
FLINTS. The term flints is popularly used to denote imple- 

ments made by men of the Stone Age, since in Europe flint and 
flinty materials were frequently used for that purpose. 

Flint is a hydrated silica containing a varying amount of water 
loosely held in combination. W'hen pure it is translucent, but 
impurities render it opaque and coloured, commonly either black 
or brown. Irregular flint nodules occur native in horizontal bands 
in chalk. Their origin is not clearly understood. I n  some cases 
it is undoubtedly due to marine organisms, such as sponges which, 
requiring silica for their gromth. secrete it from the water. 

Under certain imperfectly understood conditions the water in 
the flint seems to dry out, leaving on the exposed surface a thin 
film of white silica; this is kno~+n as the patina. When thick it 
gives a quite white appearance; when very thin the colour of the 
unchanged flint underneath shows through, so that a black flint 
will have a blue appearance. Flint itself is impervious to mois- 
ture, but the patina is porous. Thus when patinated flint occurs 
in gravels containing iron salts a yellow staining, producing the 
well-known ochreous patina, results. Patinated flint embedded 

in peats also gets stained in a characteristic manner. Other va- 
rieties of staining called by fanciful descriptive names are often 
due to the patina occurring in patches; thus we have the "toad- 
belly" patina found in certain gravel pits in East Anglia. Origi- 
nally the patinated surface is matt, but where the object has 

been rolled to some extent in soft 
sands or loams it becomes pol- 
ished and lustrous. The thickness 
of the patina skin is partly a 
question of the length of time 
during which the weathering 
process has operated but it natu- 
rally depends on local conditions. 

Flints are fractured easily and 
evenly in three ways, by percus- 
sion, by pressure, and by tem- 
perature changes. 

Percussion Flaking.- If a 
lump of flint is struck with a 
sharp blow concentrated a t  a 
point it breaks in such a way that 
a sort of cap can be lifted off, 

B Y  C O U R T E S Y  OF T H E  M E T R O P O L IT A N  M U S E U M  exposing a double cone consisting 
O F  A R T  of a broad angled cone resting 
FLINT IMPLEMENTS O F  T H E  OLD 
STONE A G E  on the truncated apex of another 

The discovery of ar t i f ic ia l ly  chipped there being 
f l int in soii belonging to the Palaeo- a more or less sharply defined 
l i th ic  epoch has enabled science to shoulder at  the junction of the 
trace, w i t h  firmer conviction, the his- 
tory of man back to t h a t  period two. The cap which comes off 

naturally sho~vs a hollo\v corre- 
sponding to these cones; this is known as the negative cone. If 
the blow is delivered on the margin of the block a flake comes off 
showing a swelling near the point of impact. This is the so-called 
bulb of percussion; it is a partially formed cone. Around this 
bulb curved lines often appear on the flake, the concavity being 
always toward the apex of the bulb. This is important. as it some- 
times happens in the case of an implement that the bulb has been 
removed subsequently; but it is still possible to tell from these 
curved lines the direction from which the blow originally came. 
When the blow has been particularly intense, lines of fracture 
radiating from the point of impact also appear on the surface of 
the flake. They form radii to the curved lines. A small flake scar 
known as an kraillure is often seen on the surface of the bulb. 
This is not due to an attempt by prehistoric man to get rid of the 
bulb, but appears under certain conditions when a flake is struck 
off. 

When a piece of flint is struck the force of the blow rapidly 
diminishes as it penetrates the dense medium. Should there be 
sufficient energy the fracture set up by the blow, especially if it 
is struck diagonally outward near the edge, will go right through 
the flint. a flake being removed. I n  this case the new flake-scar 
forms a clean angle where it meets the original surface of the flint. 
Should the blow be directed inward, however, and only pene- 
trate a short way into the flint the shattering will cause a fragment 
to break off which leaves ridges where the two surfaces meet. 
The first method is known as "feather-edge" flaking, the second 
as "resolved" or "step" flaking. Both were used as secondary 
working to toughen an edge and it is important to differentiate 
between the two, as resolved flaking is especially common in cer- 
tain prehistoric cultures. I n  nature percussion flaking takes place 
by torrent action, where materials are hurled together, the result 
being chipping in all directions (flint thus knocked about shows 
innumerable minute incipient cones of percussion); by sea ac- 
tion, where not only is beach material hurled by the waves 
against larger fixed rocks and so chipped indiscriminately, but 
also is sucked back by the waves, so that any chance lump of flint 
embedded in the beach becomes in time much chipped in one 
direction by the passing pebbles; by ice action in glaciated regions. 

Pressure Flaking.- This method of flaking flint was employed 
by prehistoric man and is still used by many primitive peoples, 
such as the aborigines of Australia. The aborigine takes a flake 
and, using the sole of his foot as a tough anvil, presses off little 
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flakes along the margin, wherever he requires a sharp edge or 
desires to remove material. JThen a large flake is thus removed a 
bulb of pressu-e corresponding to the bulb of percussion appears, 
but it is, as a rule, considerably flatter. Usually flakes removed by 
pressure are small and scalelike. The resulting flake scar shows 
a large number of curved lines like those round a bulb of per- 
cussion but generally rather flatter and closer together; the con- 
sequent reflection and refraction of light give a characteristic 
glassy or waxy appearance to an unpatinated pressure-flaked 
surface. In nature pressure-flaking results from the differential 
movement of gravels containing a large number of pebbles, such 
movement being often due to the slipping of a gravel bed down 
the side of a valley or the caving-in of a gravel bed owing to the 
solution of some underlying limestone deposit by underground 
streams. Thus pebbles get forced against one another; and in 
the latter case especially the pressure tends to come all from 
one direction, and so definite trimmed edges are produced. 

T e m p e r a t u r e  Changes.-Flint is a very poor conductor of 
heat but it expands with a rise of temperature. If then the ex- 
terior is rapidly heated accommodation with the interior has to 
take place and there results a series of fractures. In this case 
no bulb of any sort occurs, but the fractured surface is covered 
with irregular closed rings. This method has been rarely used 
by man; but thermal fractures. as they are often called. naturally 
caused by daily and seasonal changes in temperature, are of com- 
mon occurrence. Frost action is especially characteristic. As a 
rule the surface of the flint becomes pitted and covered, as it 
were, with small hemispherical depressions. Under certain circum- 
stances, too, prismatic bars of flint are found, the formation of 
these being analogous to that of the prismatic columns occurring 
in basalt. This is commonly knotvn as "starch" fracture. At first 
sight these prismatic bars of flint might be taken for cores from 
which long narrow flakes had been removed. The complete ab- 
sence of any bulb, coupled with an appearance characteristic of 
a thermally fractured surface but di6cult to describe, a t  once 
distinguishes the two. 

Mr. Reid Moir has attempted, by studying microscopically 
fractured surfaces of the flint, to distinguish between the various 
methods just described. With regard to the appearance of per- 

cussion and pressure-flaked surfaces, a rough analogy may be , 

made respectively with the surface of an apple cut by a knife, 
which is smooth, and that of an apple broken between the two 
hands, which is rougher and more hackly. No results, of course, 
can be obtained where the surfaces have been subsequently 
patinated. 

I t  has become desirable to find criteria which mill demonstrate 
whether a chipped object has been fashioned by man or by nature. 
As noted previously, when nature chips flint, whether by per- 
cussion or pressure, the direction of the blow or pressure comes 
either from one or an infinite number of directions. What nature 
cannot do is to apply blows or pressure in two or three definite 
directions more or less at  right angles to one another. Thus it  
is difficult for nature to knock off a flake and then trim one of the 
edges, an action involving two directions of blows; and it  is almost 
impossible to invoke nature as the agent if we find a specimen 
showing also a "prepared" platform on which the blow making 
the original flake had been struck, thus involving blows from 
yet a third definite direction. Kor would it have been more pos- 
sible for nature to achieve this result did we postulate, as might 
more probably be the case, that the direction of the blows re- 
mained constant and that the object itself was revolved once or 
twice through go0 while receiving the blows. 

Of course prehistoric man did not only make his tools of flint, 
chalcedony, chert, and other flintlike materials which furnish a 
sharp but brittle working-edge; any kind of fine-grained rock was 
utilized. In  these latter materials the fracture phenomena are 
similar to those of flint but are far less in evidence and much 
more difficult to identify. Such rocks, too, fracture irregularly, 
and it was not till Neolithic man adopted a grinding and polishing 
technique that a sharp regular edge was obtainable which had 
the added virtue of being tough. 

Typology (9 .v . )  enables the prehistorian to group the various 
tools of the Stone Age into families according to their purposes 
or significant characteristics. The following is a summary of 
the more important of these tool families. 

Coups d e  po ing  (sometimes called hand-axes or bouchers).- 
Originally pear-shaped, boldly flaked, and with irregular edges; 
later they become flatter and finer. An oval form also develops. 
I n  the latter case the edge shows the "S" twist characteristic of 
the Acheulean culture, where the top part of the tool is, as it were, 
slightly rotated upon the bottom half. The coup de poing family 
is especially characteristic of Lower Palaeolithic cultures. 

Scrapers.-The essential feature of the scraper is its sharp, 
convex edge. The chief varieties are side-scrapers, end-scrapers 
on blades or flakes, round-scrapers and core-scrapers. Side-scrap- 
ers generally show the characteristic "resolved" flaking and be- 
long to the Mousterian culture: the other varieties are post- 
Mousterian. A special kind of core-scraper, in which the flakes 
removed are narrow and flat and rise fanwise to a well defined 
keel, is known as the keeled or tarti-scraper. I t  is a characteristic 
tool of the Middle Aurignacian culture, when such a fluting 
technique was common. 

Awls.-A true awl has a point prepared by careful trimming 
all round. Pseudo-awls which have the point trimmed only half- 
way round, the under surface remaining a part of the general 
flake surface, are, however, common. 

Points.-These form a varied family comprising a number of 
related types and others the connection of which is more obscure. 
Some types were doubtless used as lance-heads, e.g., the hlous- 
terian Point and the Solutrean Laurel and IVillow leaves, others, 
such as an important series which grade from what are known 
as Xudi Points to  Gravette Points were probably pointed knife 
blades. They have the side of the blade opposite the u~orking 
edge blunted. This series enables us to subdivide the Aurignacian 
period into a number of stages. 

P i g m y  Tools.-The pigmy family includes several distinct 
types which are named, according to their shape, lunates, cres- 
cents, triangles, trapezes, and pigmy scrapers. They are linked 
together by the fact that they formed the sharp working edges 
of finished tools, being hafted in various ways into handles made 
from some other material. The chipping seen on them is generally 
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intended to blunt the edge which is actually to be hafted lest it 
should cut into or split the haft. Pigmies are found all over the 
world during widely different periods; they do not necessarily all 
belong to the same culture. 

Celts.-The Celt family is characteristic of Neolithic times, 
and a grinding and polishing technique is often employed in their 
manufacture. The original type when chipped only is not unlike 
the coup de poing at  first view. But the carefully prepared sharp, 
convex working edge is a t  the broad end of the tool. Two evo- 
lutionary series can be determined-one North European, the 
other West European. In  the former the sides of the tool become 
squared and finally the upper and under surfaces become flat, a 
section through the tool being rectangular. In  the latter the round 
squat original type becomes flatter and more chisel-like. 

Arrow-heads.-Many varieties of arrow-heads a re  known, 
some with wings and a central tang, others with wings or tang 
only; some again are lozenge or leaf shaped. Not only can an 
evolutionary series be to some extent determined, but certain 
types only occur commonly in definite areas. 

Bone tools, found associated with stone tools during certain 
periods, can also be classed into families. Harpoons for example 
form an important evolutionary series, starting with a primitive 
form where the barbs are hardly detached from the stem and 
developing through the detached single-barbed varieties to the 
double-barbed specimens. This series is important for subdividing 
the Magdalenian culture. Other important bone families are 
lance-heads, needles, and polishers. 

See W .  J .  Sollas, Ancient Hunters (3rd ed., 19z4), pp. 78 et  seq. 
M. C. Burkitt, Prehistory (2nd ed., 1925), chap. iv. (M. C. B.) 

FLOATING BATTERY : see MONITOR, NAVAL. 
FLOATING DEBT: see DEBT, PUBLIC. 
FLOATING DOCK: see DOCK. 
FLOCK. I .  A word found in O.E. and O.Norw., from which 

come the Danish and Swedish words, and not in other Teutonic 
languages; originally a company of people, now mainly, except 
in figurative usages. of certain animals when gathered together for 
feeding or moving from place to place. For birds it is chiefly used 
of geese, and for other animals most generally of sheep and goats. 
I t  is from the particular application of the word to sheep that 
"flock" is used of the Christian Church in its relation to the "Good 
Shepherd," and also of a congregation of worshippers in its relation 
to its spiritual head. 

2. Probably from the Lat. fioccus, but many Teutonic lan- 
guages have the same word in various forms; a tuft of wool, cot- 
ton or similar substance. The name "flock" is given to a material 
formed of wool or cotton refuse, or of shreds of old woollen or 
cotton rags, torn by a machine known as a devil, This material 
is used for stuffing mattresses pr pillows and also in upholstery. 
The name is also applied to a special kind of wallpaper, which 
has an appearance almost like cloth or, in the more expensive 
kinds, of velvet. I t  is made by dusting on a specially prepared 
adhesive surface finely powdered fibres of cotton or silk. The word 
"flocculent" is used of many substances which have a fleecy or 
flocklike appearance, such as a precipitate of ferric hydrate. 

FLODDEN or FLODDEN FIELD, near the village of Branxton, 
in Northumberland, Eng. (10 mi. N.W. of Wooler), the scene of a 
famous battle fought on Sept. 9, 1513, between the English and 
the Scots. On Aug. 2 2  a great Scottish army under King James I V  
had crossed the border. For the moment the earl of Surrey (who 
in King Henry VIII's absence was charged with the defense of 
the realm) had no organized force in the north of England. King 
James wasted much precious time among the border castles, and 
when Surrey appeared at Wooler, with an army equal in strength 
to his own, which was now greatly weakened by privations and 
desertion, he had not advanced beyond Ford castle. The English 
commander promptly sent in a challenge to a pitched battle, which 
the king, in spite of the advice of his most trusted counselors, ac- 
cepted. On Sept. 6, however, he left Ford and took up a strong 
position facing south, on Flodden Edge. Surrey's reproaches for 
the alleged breach of faith and a second challenge to fight on 
Millfield plain were this time disregarded. The English com- 
mander, thus foiled, executed a daring and skillful march around 

the enemy's flank, and on Sept, 9 drew up for battle in the rear 
of the hostile army. I t  is evident that Surrey was confident of 
victory, for he placed his own army. not less than the enemy, 
in a position where defeat ~vould involve utter ruin. On his ap- 
pearance the Scots hastily changed front and took post on Branxton 
hill. facing north. The battle began at  4 P.M. Surrey's archers 
and cannon soon gained the upper hand, and the Scots, unable 
quietly to endure their losses, rushed to close quarters. Their 
left wing drove the English back, but Lord Dacre's reserve corps 
restored the fight on that side. In  all other parts of the field, save 
where James and Surrey were personally opposed, the English 
gradually gained ground. The king's corps was then attacked by 
Surrey in front, and by Sir Edward Stanley in flank. As the Scots 
were forced back, a part of Dacre's force closed upon the other 
flank. and finally Dacre himself. boldly neglecting an almost in- 
tact Scottish division in front of him, charged in upon the rear of 
King James's corps. Surrounded and attacked on all sides. this, 
the remnant of the invading army, was doomed. The circle of 
spearmen around the king grew less and less: and in the end 
James and a few of his nobles were alone left standing. Soon 
they too died, fighting to the last man. Among the 1o.000 Scottish 
dead were all the leading men in the kingdom of Scotland. and 
there was no family of importance that had not lost a member in 
this great disaster. 

The "King's Stone," said to mark the spot where James was 
killed, is a t  some distance from the actual battlefield. "Sybil's 
Iliell," in Scott's Marmion ,  is imaginary. 

FLODOARD (894-966). French chronicler. was born at 
Epernay. and educated at  Reims in the cathedral school which 
had been established by Archbishop Fulcon (822-900). As canon 
of Reims, and favourite of the archbishops Herivaeus (d. 922) 
and Seulfus jd. 92 j ) ,  he occupied while still young an important 
position at the archiepiscopal court! but was twice deprived of his 
benefices by Heribert, count of Vermandois, because of his 
steady opposition to the election of the count's infant son to the 
archbishopric. 

Upon the final triumph of Archbishop Xrtold in 947, Flodoard 
became for a time his chief adviser, but withdrew to a monastery 
in 9 j f ,  and spent the remaining years of his life in literary and 
devotional work. His history of the cathedral church at  Reims 
(Histovia Remens is  Ecclesiae)  is one of the most remarkable 
productions of the 10th century. Flodoard had been given charge 
of the episcopal archives, and constructed his history out of the 
original texts, which he generally reproduces in full: the docu- 
ments for the period of Hincmar being especially valuable. The 
Annales which Flodoard wrote year by year from 919 to 966 are 
doubly important, by reason of the author's honesty and the 
central position of Reims in European affairs in his time. 

Flodoard's poetical works are of hardly less historical interest. 
The long poem celebrating the triumph of Christ and His saints 
was called forth by the favour shown him by Pope Leo VII, during 
whose pontificate he visited Rome, and he devotes 14 books to the 
history of the popes. 

Flodoard's works were published in full by J. P. Migne in Patrologia 
Latina, vol. cxxxv; a modern edition of the Annales is the one edited 
by P. Lauer (Paris, 1906). For bibliography see A. Molinier, Souvces 
de l'histoire de France, no. 932. 

FLOE, a sheet of floating ice detached from the main body 
of polar ice and of less extent than the field of pack ice; the 
latter is a compacted mass of greater depth, drifting frequently 
under the influence of deep currents, while the floe is driven by 
the wind. 

FLOGGING was for a long time one of the most common 
methods of punishing criminals and of preserving discipline in the 
.home, school, armed forces and prisons. I n  the Mosaic code flog- 
ging was a punishment for crime. Slaves were frequently flogged 
to death when they were sufficiently numerous to be of little value, 
but the flogging of Negro slaves in the southern states before the 
American Civil War was exaggerated in abolitionist literature: 
the fact was that these slaves were too valuable to have their ef- 
ficiency reduced by severe punishment. Both soldiers and sailors 
received many lashes for their offenses, the latter being flogged 
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a t  the mast or through the fleet, receiving a stipulated number of 
lashes on each ship. During the 19th century imprisonment grad- 
ually took the place of corporal penalties as a punishment for 
crime. The  courts, however, retained the power of sentencing a 
prisoner to be whipped when convicted of crimes of violence. The 
situation m7as greatly changed in Engrand, Scotland and Wales by 
the Criminal Justice act of 1948, by which the courts were de- 
prived of the power to sentence a person to a whipping in many 
cases. However, except in Scotland, the power to inflict corporal 
punishment was retained in cases of mutiny, incitement to mutiny 
and gross personal violence to an  officer of a prison when com- 
mitted by a male person. 

I n  the second half of the 20th century the flogging of certain 
criminals was still prescribed by law in Great Britain, Canada, 
some continental and Asiatic countries and in the state of Dela- 
ware in the United States, where public whippings might be ad- 
ministered a t  the discretion of the court for 2 5  different crimes. 
I n  1gj3  Maryland repealed its law which had prescribed corporal 
punishment for wife beaters (see Robert G. Caldwell, Red Hun- 
nah: Deluze~are's Whipping Post, 1947). 

The  instruments and methods of flogging have varied. I n  main- 
taining discipline in the home and school, sticks, rods, straps, 
whips and other objects are used. Elsewhere the lash has been 
widely used, usually with ingenious refinements and elaborations. 
One of the most brutal of these is the cat-o'-nine-tails. This is 
constructed of nine knotted cords or thongs of rawhide attached 
to a handle. Even more effective in producing pain and ultimately 
death is the Russian knout. This is an instrument consisting of a 
number of dried and hardened thongs of rawhide interwoven with 
wire, the wires often being hooked and sharpened so that they tear 
the flesh. 

A particularly painful, though not so deadly, type of flogging 
is the oriental bastinado, or blows delivered on the soles of the 
feet with a light rod or knotted cord or lash. Flogging was for- 
merly executed with great brutality. The backs of the condemned 
were frequently lacerated and salt was poured into the wounds 
to increase the pain. ( H . E . B A R . ;  P . E . L . ; R . G . C L . )  

FLOOD, HENRY ( I  732-1 791). Irish statesman, son of 
LVarden Flood. chief justice of the king's bench in Ireland. v a s  
educated a t  Trinity college. Dublin. and at Christ Church. Oxford. 
He  entered the Irish parliament for Kilkenny in 1759, and im- 
mediately began the creation of an opposition in that corrupt body 
and the education of public opinion in the country. The Enfilish 
government  as driven by his efforts to pass the Octennial bill! 
limiting the duration of parliament to eight years. and, during the 
\,iceroyalty of Lord Townshend. to mitigate the practice of al- 
lowing crown patronage to be dispensed by the owners of parlia- 
mentary boroughs. The growth of an independent spirit in the 
Irish house \vas shown in 1769. when a money bill was sent over 
by the privy council in London for acceptance by the Irish house 
of commons. I t  was rejected on the ground that the bill had not 
originated in the Irish house. Parliament was peremptorily 
prorogucd. and a recess of 14 months was employed by the gov- 
ernment in securing a majority by the most extensive corruption. 
rl'evertheless when parliament met in Feb. I;;I another money 
bill was throlvn out on the motion of Flood; and the ncxt year 
Lord Ton-nshend, the lord-lieutenant whose policy had provoked 
this conflict, xvas recalled. The struggle \vas the occasion of a 
publication, famous in its day, called Bai.c~tciria~~cz, to which Flood 
contributed a series of powerful letters after the manner of 
Junius. one of his collaborators being Henry Grattan. 

Flood n.as now in a position such as no Irish politician had 
previously attained. Under parliamentary conditions that were 
exceedingly uniavourable and in an atmosphere charged ~ i t h  cor- 
ruption. venality and subservience. he had created a party before 
which ministers had begun to quail and had inoculated the I'rotes- 
tant constituencies with a genuine spirit of liberty and self-reliance. 
Lord Harcourt. who succeeded Tonnshend as viceroy, saw that 
Flood must be conciliated a t  any price: accordingly, in 1;;j. 

he received a seat in the privy council and the office of vice- 
treasurer with a salary of F3.joo a year. The result was that 
the leadership of the national party passed from Flood to Grattan, 

n h o  entered the Irish parliament in the same session that Flood 
became a minister. Flood continued in office for nearly seven 
years. During this period he necessarily remained silent on the 
subject of the independence of the Irish parliament. But in I 778 
the creation of a volunteer force to defend Ireland against a 
possible invasion by France. which had become t h e  ally of the 
revolted American colonies. changed the Irish situation. A volun- 
teer convention, formed with all the regular organization of a 
representative assembly but wielding the power of an  army, began 
menacingly to demand the removal of the commercial restrictions 
which were destroying Irish prosperity. The  government gave 
way: the .i\-hole colonial trade was in 1779 thrown open to Ireland 
for the first time, and other concessions were also extorted. Flood 
no1-i resigned his office to rejoin his old party. H e  found to his 
chagrin that he was eclipsed by Grattan. But though Flood had 
lost control of the movement for independence of the Irish parlia- 
ment. the agitation. backed as it non7 was by the volunteer con- 
vention and by increasing signs of popular disaffection. led a t  last 
in 1782 to the concession of the demand. together with a number 
of other important reforms (see GRATTAN. HEKRY) .  A question 
then arose-knoxn as the Simple Repeal controversy-as to 
~vhether  England. in addition to the repeal of the acts on which the 
subordination of the Irish parliament bad been based, should not 
be required expressly to renounce for the future all claim to control 
Irish legislation. This dispute led to the rupture of friendship 
between Flood and Grattan, each of whom assailed the other 
with unmeasured but eloquent invective in the house of commons. 
Flood's view prevailed-for a Renunciation act such as he ad- 
vocated was ungrudgingly passed by the English parliament in 
I 783-and for a time he regained popularity a t  the expense of his 
rival. Flood next ( S o v .  28, 1783) introduced a reform bill, 
after first submitting it to the volunteer convention." The  bill, 
which contained no provision for giving the franchise to Roman 
Catholics-a proposal which Flood always opposed-was rejected. 
ostensibly on the ground that the attitude of the volunteers 
threatened the freedom of parliament. 

I n  1783 Flood purchased a seat for 'lyinchester in the English 
house oi commons from the duke of Chandos, and for the next 
seven years he was a member a t  the same time of both the  English 
and Irish parliaments. H e  remained a firm opponent of Roman 
Catholic emancipation, even defending the penal laws on the 
ground that after the revolution they "were not laws of persecu- 
tion but of political necessity": but after I 786 he does not appear 
to have attended the parliament in Dublin. I n  the house a t  
!Vestminster. where he refused to enroll himself as a member of 
either political party, he disappointed the expectations aroused 
by his achievements in Dublin. At the dissolution in 1790 he 
lost his seat in both parliaments, and he then retired to  Farmley, 
his residence in County Kilkenny. where he died on Dec. 2 .  1791. 

B I B L ~ ~ G R A P I I I - , - W ~ ~ ~ ~ ~  Flood, 1Menzoivs of Henry Flood (Dublin, 
1838): Hcnry Grattan, the younger. L).lenzoirs o j  th? Lije and Tinles 
o f  the Right Hon.  H .  Graftan,  j \.ol. (London, 1839-46); W. E. H. 
Lecky, History o f  England in the Eighteenth Century, 8 vol. (London, 
1878-go), and Leaders o f  Public Opinion in Ireland, 2 vol., rev. and 
enlarged cd. (London, 1903) ; P. Rogers. The Irish T'olunteers and 
Catholic Emancipafio?~,  1778-1793 (London. 1934) ; R. R. McDowrll, 
Irish Public Opinion, r7jo-1800 (London, 1944: Forest Hills. 1946) ; 
S. Gwynn. Henry Grattan axd His Tittles (Dublin, Toronto, 1939) ; 
M. J .  Craig. The  Volunteer Earl (Charlemont) (London, 1948). 

FLOOD, the rise of the waters of a natural stream above a 
level associated with the beginning of damage. Damage stage is 
usually reached when the stream is bank full; that is! when the 
channel is completely occupied. Beyond this, the flood plain is 
overflow. Flood plains range from a narrow marginal width in the 
confined, steeply sloped valley of mountainous country to one 
extending many miles from the river channel. 

Four thousand years of recorded history tell of man's repeated 
failure to evade the destructiveness of floods. The  fertile valleys 
of the Yangtze and Hwang-ho rivers in China have lured him back 
after each disastrous flood, only to drive him forth again as these 
rivers rechart their courses in unstable alluvial plains which to 
this day have defied man-made controls. I n  striking contrast ,  the 
floods of the S i l e  have been turned to a decided advantage, For 
thousands of years its orderly and controlled rise and fall have 
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provided fertility and moisture for the fields within its flood 
plain. ( S e e  also NILE : Hydrology.) 

Excessive rains caused floods of great damage in Paris in 1658 
and 1910, Warsaw in 1861 and 1934, Frankfurt am Main in 1854 
and 1930, and Rome in 1530 and 1557. The Darling river in Aus- 
tralia was reported to have flooded extensive areas in 1864 and 
1886. In  I927 monsoon rains swelled the rivers throughout India 
to such extent that enormous property damage resulted. In 1099 
a storm tide flooded the coasts of England and the Netherlands 
causing ~oo ,ooo  deaths. In  early 1953 disastrous storm tides 
flooded the coasts of England, the Netherlands and Belgium result- 
ing in the loss of nearly 2 . 0 0 0  lives. 

Records for the Danube, dating back to the I ~ t h  century, tell of 
serious floods in 1342, 1402, 1501 and 1830, resulting from ice 
jams during the spring rise. In 1824 St. Petersburg (Leningrad) 
and Kronstadt suffered an ice jam flood in the Neva in which 
~ o , o o o  persons were drowned. 

Lisbon in I75 j  and Hilo, Haw., in 1946 experienced floods 
caused by sea waves of earthquake origin. Johnstown, Pa., was 
practically destroyed in 1889 by a flood following the failure of a 
dam behind which runoff from a moderate storm had been allowed 
to concentrate. 

flood danger is increased by the possibility that seasonal rains 
may combine with thawing of major snow accumulations. 

Flood-producing storms of limited areal extent occur through- 
out the whole of humid United States. These storms are of the 
thunderstorm type, occurring as single or multiple convective 
"cells," and are capable of producing phenomenal downpours. 
Property damage and loss of life from floods created by this type 
of storm constitute an appreciable percentage of the total loss. 
The storm of July 1942 in Pennsylvania afforded an outstanding 
example of this type, more than 30 in. of rain in 12 hours having 
been observed at  the storm centre. 

With the exception of the arid southwest and the Great basin, 
no region of the United States is immune from floods in any month 
of the year. The primary cause of flood is rain concentrated 
within relatively short storm periods. However, protracted 
storms, such as that of January 1937, blanketed the whole of the 
Ohio basin and caused the greatest flood of record on that river. 
The great flood of 1937 took 137 lives and caused an estimated 
property damage of $417,7oo,ooo in the Ohio and lower Mississippi 
basins. 

Following a two-month period of above-normal precipitation, 
rains of unprecedented intensity over much of the state of Kansas 

Maximum Flood of Record at Selected River Cities in July I ~ ; I  resulted in the greatest flood in more than a century 
in the United States in the Kansas river basin and adjoining areas. Twenty-eight lives 

were lost and property damage amounted to nearly $I ,ooo,ooo,ooo. 
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*Beginning of flood damage. period in Assam, Bihar and West Bengal. Some of India's rivers 
reached the highest flood of record in 1955. The Mahanadi, 

Lying athwart a zone in which dry, cold air masses from the Orissa's largest river, reached a record level and marooned 300,000 
arctic meet warm, moist air originating in the Caribbean and people. Severe floods also developed in the Jumna, the Beas, the 
South Atlantic, the United States east of the 90th meridian is sub- Ravi and the Sutlej rivers in the northwest of India. The Ravi 
ject to storms and floods which extreme contrasts in temperature completely changed its course during this flood, swamping 
and moisture invariably bring about. Among the results are the hundreds of villages on both sides of the Pakistan-India border. 
spectacular floods of the Connecticut, Susquehanna and Potomac Floods continued in rg 56 with the Jumna river reaching the highest 
rivers in 1936, the Ohio in 1936 and 1937, and the Mississippi in level on record at  Delhi, and with the Ganges river seriously af- 
1884,1927,1937,1943,I947,I95I  and 1952. fecting the states of Bihar, Gttar Pradesh and West Bengal. 

The encroachment of industrial and community development on India's floods result primarily from rain, however snow melt 
the natural channels of nearly all the larger rivers has contributed makes a contribution from those rivers arising in the Himalayas. 
substantially to the extent of flood damage. Unless such encroach- Nearly half the total population of (half a billion people) con- 
ment is halted by some form of flood plain zoning, flood damage tinually face the danger of floods. 
can become staggering. In certain eastern and western states Australia's largest rivers are the Murray, Darling, Fitzroy and 
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Hurricane rains of 1955 caused floods of record or near-record 
proportions in many streams in southern New England, southeast- 
ern New York, eastern Pennsylvania and New Jersey which took 
180 lives and caused an estirnated damage of $686,ooo,ooo. 

Monetary loss from floods averages $~oo,ooo,ooo annually in 
the United States. This figure would be much higher were it not 
for various means of flood control, such as protective levees, chan- 
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2 0  

29 
I 7  
25 

Date of 
flood 

March 19,1936 
March 20, 1936 

36.5 
24.7 
46,3 

36.6 
57,1 
68.6 

52-7  
40.9 
45.0 
38.3 

46.0 :::: 
5 6 . 2  
20 5 
22.0 

58.6 

44.8 36'2 
37.4 

31.3 
30.2 
22.5 
34.6 

March 19,1936 
March 18, 1936 
sept, 27, 19z9 

Jan. 21, 1925 
D ~ ~ ,  11, 1919 
April 18, 1900 

M~~ 6 ,  Ig42 
Sept. 27, 1936 
June 15, 193s 
May 29, 

hfarch 18, 1936 

, 
Jan. 1, 1927 
Sept. 14, 1938 
April 16, 1952 

&'i:ch 19' 
May 4, 1927 

I ;  
April 3,1945 

June I ,  13-14, 1948 
Jan. 26,1903 
Nov. 21, I950 
D ~ ~ .  Ip50 
Jan. 22,  1g16 

nel improvement, storage reservoirs and flood warnings. 
Early precedent in protecting the fertile alluvial plains of the 

lower Mississippi valley at  government expense established the 
policy of flood control under and by federal agencies, the principa.1 
one of which is the corps of engineers, United States army. The 
department of agriculture, with its soil conservation and forest 
services, carries out programs of soil and forest conservation that 
are in many cases the indirect means of retarding and absorbing 
storm runoff, thus reducing the height to which floods would other- 
wise rise. 

The weather bureau, through its flood forecasting service, re- 
duces flood damage by providing opportunity to remove goods and 
evacuate populations. Losses are still further reduced by the ef- 
forts of the American Red Cross, the army engineers and the coast 
guard in caring ior persons driven from their homes by floods. 

Many sections of Asia and the far east frequently suffer severe 
floods. In India, for example, some parts are flooded every year 
with considerable damage. Floods of major importance occurred 
in many parts of India during 1952 to 1956. These started with 
the Brahmaputra and tributaries doing extensive damage with large 
loss of dwellings and cattle. Heavy southwest monsoon rain 
(June-September) caused the ~ o d a v a r i  floods of 19j3 which were 
unprecedented in 50 years. Southwest monsoon rain caused 
severe floods in all the south Indian states again in 1554 although 
less severe than those of 1953. Floods also occurred during this 



FLOOD 
Burdekin which together comprise a drainage area of approxi- family and animals can leave the ark. God then blesses Xoah and 
mately ; ~ O . O O O  square miles or about one quarter of the continent. his sons. and makes a covenant that he will never send another 
Flooding occurs periodically in these major rivers but even more flood on the earth. 
frequently in the smaller eastern and southeastern streams. M e s o p o t a m i a n  Accounts.- The Assyrian text of the  epic of 

L'lajor floods occurred in Sex\- South \Vales in 1 9 j j  on the Gilgamech on cuneiform tablets discovered a t  Nineveh comes 
llacquarie,  Castlereagh. Namoi, Hunter and Gwydir rivers taking from the library of Ashurbanipal (7th century B.c.). but undoubt- 
50 lives and leaving nearly 40,000 homeless in 40 t o m s .  edly repeats an earlier original. (A fragment of a Babylonian 

Some of the heaviest rains of history occurred in 19j6 in south- version found a t  Nippur goes back to the 19th century B.c.)  

eastern Australia, flooding rivers, and forming a sea 40 miles wide Assyrian Vevsion in Cltneiform Script.-Gilgamesh, king of 
between the towns of Hay and Balranald. Erech (Uruk i ,  much distressed by the death of his friend Enkidu, 

The  British Isles occasionally are subjected to flooding irom realizes that his own life too must one day end. H e  remembers 
abnormally heavy storms. Outstanding recent events were the that only one human being, Ut-Kapishtim ("uta is m y  life"), has 
Lymouth flood! causing 28 deaths, the Korth Devon, Korth Somer- received eternal life. after survix-ing a flood which he has described 
set and Sussex floods, all in 19j2 ,  the northern England and south- in all its episodes. \['hen the gods decided to destroy the city of 
west Scotland floods of I9 j3 ,  and the Weymouth flood oi  I g j  j Shuruppak, Ea  advised his protCgC Ut-Napishtim to build a vessel 
which resulted from 1 1  inches of rain in less than 2 4  hours a t  according to a specified plan and to bring into i t  his family. crafts- 
Martinstown, Dorset. See also RIVER AN D RIVER EYGIXEERISG. men. animals. gold and silver. Flood and storm are  then un- 

BIBLIOGRAPIIP.-FO~ the most notable floods in .%merica and Europe loosed. to the great dismay of  the gods who have commanded them. 
u p  to  1917: Alfred J .  Henry,  "The Distribution of Maximum Floods," The  earth is submerged, and "mankind is turned into clay," Seven 
LIT~i~thly 1Veathcr Review, ~ 0 1 .  rtlvii, pp. 861-86: (1)ec. 1919). C. S.  days later there is a lull, and the vessel comes to  rest on Aft, x i s i r ,  
Jarvis, tn -o  papers which contain extensive bibliographies: Supple- 
,izelttar3, GleaiLingA Froill the Field Hydrology (Sept, 194 j ) ,  6; 

?Liter another seven a dove, a s'yallow and a raven are sent 
to floods, and  t ' ~ l o o , j s  in the c n i t e d  States," United States out.  Only the last finds a place to alight. so does not return. T h e  

Geological Survey IVatev S z ~ p p l y  Paper 771  (1036). 207 reiercnces irom survivors come out of the ark and make a sacrifice upon which the 
American a n d  European sources. Jarvis discussed fioods in Europe and Rods descend, ~h~ Tvrath of ~ ~ l i l  is appeased, and af ter  bless- 
Asia from the middle ages on,  and  the Xile floods since beginning of 
records about a ,D,  620:  in uFlood.Stage Records of  the xi,e).' ing Ut-Napishtim and his wife he grants them immortality. 
 ti^,^^ of the .qmerican society of civil Engineers, lsii, There is also another cycle. parallel to the epic of Gilgamesh, 
pp. 1012-71 (19;6), 65 references. C. E .  P. Brooks and J .  Glasspaole, in ~ h i c h  the hero's name is Atrahasis ("the most wise"). T h e  
British Floods aizd Droughts ( I ~ z S ) ,  discusses in detail floods in rivers tablets on \vhich it is found were excavated a t  Nineveh and a t  
anti along the coasts of the British Isles since A.D. 9. Lowell Thomas 
in Ifuragry Ivatel.s (Ig3-;) takes up in detail the p e a t  19,3; flood of  Sippar' These documents in A.2kkadian, like Hebrew a Semitic 
the Ohio valley and  a n  account of floods in Canada: Europe, ,isia language. had been preceded by others written in Sumerian, which 
a n d  other rivers of the U.S. prior to 1 9 3 ~  "Kansas-Missouri Fluods is not Semitic. 
of Junc-Ju1:- I ~ ; I "  (1952) and "Floods of April 1sjz-Upper Missis- Szlnzevialt Tf'ersion From Nippuv.-The gods, except for Inanna 
sippi. Missouri and Red Ri\-er of the S o r t h"  (11j.<4) in Ii'eathcr Bureau and ~ ~ k i ,  have decided to send a flood '.to destroy the seed of the Techizical Papers I j and  23. (11. BD.;  It-. E .  HT,) 

human race." The king Ziusudra is saved in a giant ship which 
FLOOD (IN RELIGION AND MYTH) is the name he has built in accordance x i t h  instructions from a god who takes 

given to the cataclysm that was said to have covered most of the pity on him. He  makes a thank offering for his escape and ulti- 
earth with an immense inundation and to have caused the death mately recei\,es an "eternal inspiration" and goes to live in the 
of all but a few of the human race. Most civilizations record a country of Dilmun. 
tradition about this event, ~vhich is best known from the account Lnti~ Buby/oninll T7crsion.-The latest Babylonian version of 
in the Old Testament and in the Gilgamesh myth. the flood story ~ v a s  written about 275 B.C. by Berossus. priest of 

B ib l i ca l  Accounts.- The story of the flood in Gen. vi-ix is, l l a r d u k  (Bel) a t  Babylon. Xisuthros is commanded by Cronus 
as biblical criticism has shown, a fusion of txi70 closely inter- to build a ship for  his family, friends and animals. and load it 
woven versions. one based on the 8th-century B.C. tradition known ~v i th  food. as a flood is imminent. The  cataclysm is then un- 
as "J" (Yahweh),  the other on the 6th-century B.C. priestly tradi- leashed. \Vhen it is over! Xisuthros releases birds in order to find 
tion called "P," which represents a less primitive and more theo- out h o ~ v  fa r  the water has sunk, and it is only after this has been 
logical attitude (see GENESIS). done three times that they do not return. Xisuthros then leaves 

The J So~lrce.-Yahweh has decided to destroy the human race, the ship with his ~v i fe ,  his daughter and the pilot, and makes a 
which is basically evil. save for one just man, named Koah. Yah- sacrifice to the gods. These four become invisible. and those left  
I\-eh warns Noah of the coming cataclysm. and commands him to go in the ship are begged to become virtuous and to  return to Babylon, 
into the ark with his household and pairs of animals, seven of the then to Sippar, ~vhere  Xisuthros buried all existing writings before 
clean and one of the unclean. in order to preserve the species. the flood. This is a long journey for them, a s  the  ship has colne 
The  waters cover the earth, and every living thing is destroyed to rest on the Corydaean mountains of .\rmenia. 
except for those in the ark. Xfter the rain has ceased, Noah re- Evidence for ticc Flood in Histovical Sources.-Besides these 
leases a raven. which returns to the ark because it can find no- more. or less legendary narratives. there are brief references to 
where else to rest. and a dove. which does the same. Seven days the flood as a historic fact. For instance. \Veld-Blundel's prism 
later the dove is released again. and returns ~vi th  an olive branch I 1V.B. 444) mentions Ubar-Tutu! father of Ut-Napishtim accord- 
in her beak. After a further seven days the dove does not re- ing to the Gilgamesh epic. and then. after enumerating five cities 
turn after her release. Noah then leaves the ark and makes a and eight kings, it continues, "the flood came. Xfter the  flood 
thank offering to Yahweh, who in his turn is reconciled with man- had come. kingship descended from heaven. The  kingship was a t  
kind. promising never again to smite every living thing. i h .  A tablet (1V.B. 6 2 )  mentions two kings of Shuruppak (the 

The P Sozirce.--Noah is an upright man in the midst of a city of the flood) including Ziusudra (as in the  Sumerian version 
perverse generation which God has decided to obliterate. He is of the story).  For ancient historiographers, therefore, the flood 
commanded to make an ark of certain precise measurements ~vhich marks a distinct break in the train of events. 
is to shelter him and his, together I\-ith two of each species of Archaeo log ica l  Ev idence  in Mesopotamia.- Excavations in 
living things and provisions for them all. Noah is 600 years old Mesopotamia have revealed conflicting evidence about the  flood. 
when the flood begins: "all the fountains of the great deep burst I n  strata dating from before 2000 B.c., \\-hen the first Sumerian 
forth,  and the windows of the heavens were opened" (Gen. vii. 11).  narrative was probably written, flood layers have been found a t  
The  ark carries its load while the waters rise for 150 days. Then levels ~ h i c h  do not correspond stratigraphically. At Ur  a deposit 
comes a wind which brings calm, and the waters begin to sink. of clean ~vater-laid clay ~vhose depth varies from 3.7 to 2.7 m. ap- 
I n  the seventh month, on the 17th day of the month, the ark pears to go back to between 3000 and 4000 B.c., ~vhereas a t  Icish 
comes to rest "upon the mountains of Ararat." A further period a similar deposit, only 0.3 m. deep, dates from about 2800 B.C. 

of time. carefully measured, has to pass before S o a h  with his I n  Erech and Shuruppak the flood layers date from the same period 



FLOOD CONTROL--FLOOD PLAIN 
(.c. 2800 B.c.), but differ in depth (1.55 m. and 0.6 m. respec- 
tively). Further, a t  Nineveh excavators found at  a depth of be- 
tween 21.1 and 21.3 m. a series of 13 alternate strata of mud and 
riverine sand, which show an important climatic change (c. 3000- 
4000 B.c.). 

The conclusion to be drawn from these excavations seems to be 
that there was not merely a single flood but many. Probably one 
of these cataclysms brought such destruction in its train and made 
such a great impression that it became a theme of cuneiform lit- 
erature. I t  Tyas known as t h e  flood, caused first by an unusually 
violent rising of the Tigris and the Euphrates (Iraq still suffers 
from such disasters, as witness the flood in the spring of 1954), 
augmented perhaps by torrential rain (cf. Gen. vii, 4, 12) if not 
also by a tidal bore (cf. Gen. vii, 11). Such violent upheavals of 
water could not fail to bring about almost total destruction of 
life in the area save for a few privileged exceptions. 

R e l a t i o n s h i p  Between t h e  Bibl ical  a n d  t h e  Mesopota- 
m i a n  Floods.-That the various accounts of the flood given above 
are connected is beyond all doubt, and it is equally clear that the 
biblical narrative enshrines the Israelite version of an earlier 
Mesopotamian tradition (extant in cuneiform texts) which was re- 
shaped by the Hebrew writers of the 8th and 6th centuries B.C. 
This Babylonian tradition must have been brought from Meso- 
potamia by the patriarchs and later transferred to Canaan where 
there was no memory of such a flood, which is a specifically 
Mesopotan~ian disaster. 

Rel igious Meaning  of t h e  Biblical.Flood.-Into this story 
drawn from earlier sources the biblical narrative introduces new 
elements which reveal teaching about God and his purposes for 
mankind. The flood in Genesis is understood as an instrument of 
God's justice, which because of man's wickedness dealt out de- 
struction on all save the righteous Noah and his family. The 
flood story also marks an important stage in the relationship of 
man to God, for God in his mercy then promised that  such a 
cataclysm would never happen again and made the first of the 
covenants recorded in the Bible, that made with every living 
creature, whereby the earth should continue, with its ceaseless 
cycle of the seasons and the harvest. 

In  the New Testament the flood story is used as a "type" of 
the last judgment. Jesus Christ compared the unexpected com- 
ing of the last judgment to the flood, making the comparison a 
~varning of the necessity for watchfulness (Matt.  xxiv, 37 ff.; 
Luke xvii, 26 ff.). The story is used in I1 Pet. ii, 5 as a reminder 
that God punishes the ungodly while delivering the righteous. 
A further interpretation is found in I Pet. iii, 20, where the 
floodwaters are said to prefigure the saving waters of Christian 
baptism. 

T h e  F lood  in Greek  Mythology.- The story of the flood is 
first explicitly mentioned in Greek literature by Pindar (5th cen- 
tury B.c.). A full version is to be found in the mythological 
compendium called Bibliotlzeca wrongly ascribed to Apollodorus 
(2nd century BE.). Zeus has decided to destroy the human race, 
but King Deucalion, advised by his father Prometheus; builds an 
ark in which he and his wife Pyrrha take refuge with a store of 
provisions. Zeus submerges Greece in torrential rain. so that 
only a few others are able to escape by climbing up into the 
mountains. The ark of Deucalion floats for nine days, after which 
it comes to rest on Mt.  Parnassus. ]$'hen the rain ceases Deucalion 
comes out of the ark and makes a sacrifice. Zeus, thus appeased. 
then sends Hermes to offer Deucalion anything he wants. Deuca- 
lion chooses to increase the human race; he throws over his 
shoulder stones which turn into men while those thrown by 
Pyrrha become women. 

This legend about Deucalion was not the only flood story current 
in the Greco-Latin xorld. Dionysius of Halicarnassus (1st cen- 
tury B.c.) in his work on Roman antiquities refers to a flood in 
the reign of King Dardanus of Arcadia, and the church historian 
Julius Africaaus (c. A.D. 200) speaks of a flood in the time of 
Ogyges, king of Thebes in Boeotia. References to these floods are 
fourld in other sources, and by the 5th century A.D. the poet Nonnus 
in his Dionysicrca counts three floods, first Ogyges', then Deuca- 
lion's, then Dardanus'. 

J. G. Frazer suggested that these various narratives are not 
based on actual events but were invented to account for certain 
obvious physical features of the Greek landscape: the formation 
of Lake Copais from overflow (flood of Ogyges), the rising in the 
valley of the Pheneus (flood of Dardanus) and the split in the 
mountains of Thessaly (flood of Deucalion) . 

The story of the flood of Deucalion was popular a t  Hierapolis 
on the Euphrates. A version in the De dea  Syr ia  wrongly ascribed 
to Lucian (2nd century A.D.) relates that after the flood all the 
waters disappeared into a cleft in the earth at  Hierapolis, beside 
which Deucalion built a sanctuary to Hera. Twice a year there- 
after, in memory of this miracle, worshipers brought sea water 
to the sanctuary and poured it into the cleft. Similarly, Pausanias 
(2nd century A.D ) was informed that an offering of honey cakes 
was made annually at  Athens at  the cleft in the ground near the 
temple of Olympian Zeus where the floodwaters had drained away. 
I t  is worth adding that coins of the 3rd century A.D.  from Apamea 
Cibotus in Phrygia (Asia Minor) show the ark, with the name 
Koah written on it. This is the first known instance of the iconog- 
raphy of the flood which later becomes so familiar, especially in 
Romanesque paintings and sculptured capitals. 

Legends of t h e  Flood in Other  Traditions.- The flood is not 
mentioned in the Vedic hymns of ancient India (1500-1000 B c.),  
but in the Sanskrit Satapatha-Brahmana (6th century B c.) there 
is the story of Manu, a h o  was informed by a sixall fish that a 
flood was to take place and advised to build a ship. Manu 
reared the fish until it grew big, and when the flood began it 
pulled him in the ship to a mountain, thus saving him alone from 
death. When the waters sank. Manu came out of the ship and 
offered a sacrifice of butter and milk, from which sprang a woman, 
to be the mother of the race of Manu; i.e., mankind. Later varia- 
tions of this legend are also known. 

Legends of a flood are also found in southern Asia, the Indian 
archipelago (Sumatra, Borneo, Celebes). X e ~ v  Guinea, Australia, 
Melanesia, Polynesia and the American continents from Alaska to 
Cape Horn, as well as in the folklore of certain European coun- 
tries-ii'ales, Lithuania and Rumania-and in eastern Russia. 
But in t\frica, including Egypt. there is scarcely a trace of it. In 
most of these stories constant features are the saving in a vessel 
of a remnant (whether a single person, man and mife, brother and 
sister or a larger group), often with the help of a god, and the 
subsequent repeopling of the earth by natural or miraculous means. 

Origins of t h e  Legends.-It seems that the traditions of the 
flood fall into tmo groups, to one of which belong the cuneiform 
(both Sumerian and Akkadian) and Hebrew narratives. These 
may to some extent have inspired the Greek story of Deucalion, 
and just possibly that of Manu in Sanskrit literature Behind 
them would lie a historical flood of catastrophic proportions which 
inundated the Tigris-Euphrates basin. To the other group belong 
the rest of the legends nhich, having no necessarily factual basis, 
are to varying degrees mythical or legendary and are not con- 
nected .\it11 the first group 

BIBLIOGRAPIXY.-T~~ most convenient collection of flood stories from 
all parts of the world in J .  G. Frazer, Folklore ifz the Old Testament, 
vol. 1, pp. 104-361 (1918). See also -1. Jeremias, Das alte Testament 
i f ~ z  Lichte des alten Orients, 4th ed.,, pp. 128-160 (1930). For mono- 
graph on the Mesopotamian and blbllcal flood stories with archaeo- 
logical evidence see A. Parrot, De'lnge et arche de ~ V o e  (1953; Eng. 
trans., 1955). For Greek flood stories see H. Usener, Die Sintdzitsagen 
(1899). (A .  Pa.) 

FLOOD CONTROL: see RIVER AND RIVER ENGINEERING; 
D A ~ I  ; RESERVOIRS ; LAND RECLANATION. 

FLOOD PLAIN, a plain made of sediment deposited by a 
river. When the gradient of a river becomes very slight, it is 
unable to carry all the material brought do~vnstream. and conse- 
quently the lo~irer valley becomes filled with alluvial deposits. In  
times of flood the river torrent tears off and transports an unusually 
large quantity of sediment; in the flooded lower valley the rush 
of water is checked. and the stream in consequence drops its extra 
load. Flood plains are sometimes of great extent. In  the Cnited 
States, that of the Mississippi below its confluence with the Ohio 
has an occasional width of 80 mi. with a total area estimated a t  
50,000 sq.mi. 



FLOOR-FLOOR COVERINGS 
Flood plains may be caused by a graded river's meandering 

from side to side and thus widening its valley and ultimately 
covering the nidened valley mith sediment. '4ny sudden increase 
in a river's velocity and volume or obstruction across its course 
may result in a flood plain, but flood plains are most commonly 
found in the lower reaches of such large rivers as the Rhine, Xile 
or Mississippi. The flood p la~n  is usually bounded by levees 
( 4  7, ). 

Sections of the Missouri river flood plain show a great variety 
of material of varying depth and of coarseness ranging from heavy 
gravel through fine sand to fine silt. I t  is probable that any section 
of such a plain would shou similar deposits. 

The flood plain during its formation is characterized by marshes, 
meandering or anastomosing streams, oxbow lakes and bayous 
(q .v  ) ,  and is occasionally completely drowned. When the drain- 
age system is entirely diverted for any cause, the flood plain may 
become a smooth area of great fertility, similar in appearance to 
the floor of an old lake. from which it differs, honever. in that it 
is not quite flat. I t  has a gentle slope along the original donn- 
stream course and also usually from the edges toward the centre. 
See also PLAIN. 

FLOOR, the lower horizontal surface of an enclosure; used, 
also, almost interchangeably with "story," to designate different 
levels or planes of rooms, one above the other. The floor may be 
a prepared surface of the ground or an elevated area. In primitive 
buildings the leveled surface of the ground was covered with mat- 
ting as a protection against dampness; in regions of h e a ~ y  rain- 
fall, a platform or floor set above the ground and supported on 
posts provided a protection from surface water. 

In  modern buildings the floor areas resting on the ground are 
insulated from moisture by replacing the top soil with coarse 
gravel or crushed rock, which leaves large volumes of voids to 
permit free drainage and cut off the capillary action which might 
otherwise penetrate the floor slab. 

A floor area free of the ground is both a structure and a finished 
surface. The structure must have sufficient strength to carry 
loads. The upper surface should be protected by a covering or 
wearing surface capable of withstanding traffic. The underside 
may be exposed or covered, depending upon the aesthetic require- 
ments or the need for protection against fire. The upper, or wear- 
ing surface is called the finished floor; the underside, either 
exposed or finished: is the ceiling. 

Wood, steel, concrete or a combination of these materials may 
be used in the construction of the floor. The structure is similar 
to that of flat roofs of the same materials, except that the 
distances between supports are usually less to accommodate 
heavier loads. 

For light wood construction in dwellings, the joists are sup- 
ported by bearing partitions in the first and upper stories, or by 
beams and posts where the supporting partitions would not coin- 
cide with the locations of the walls of the rooms. In the basement 
story the bearing partitions and the first floor joists are usually 
carried on wood or steel girders supported on posts and the base- 
ment walls. 

The finished floors are usually hardwood strips (oak or maple) 
having a 2+" face width! and tongue and grooved at the edges 
and ends. The strips are blind nailed through the tongue to the 
under floor using cut nails. The strips are laid at  an angle rrith 
the under floor and parallel to the partitions or outer walls. The 
flooring strips are sanded when laid to remove any inequalities a t  
the edges and to provide a smooth clean surface for the finish. The 
finish consists of a filler, followed by a built-up surfacing of wax 
properly polished. 

The floors of multistoried industrial buildings carrying heavy 
loads (as well as those of commercial buildings and schools carry- 
ing relatively light loads) may be constructed of reinforced con- 
crete slabs supported directly on columns or carried on concrete 
or steel beams attached to supporting colun~ns. For lighter con- 
structions steel panels or light steel joists supporting a light con- 
crete slab or fill may be used. 

For the finished floor wood, cork, linoleum, tiles, and masonry 
(e.g., flagstone, marble, brick slate, granolith, terrazzo) have 

practical and aesthetic qualities. See ROOF; CARPENTRY. 
(E .  N. G.) 

FLOOR COVERINGS.' Many materials are used as floor 
coverings; those considered in this article have been classed as 
smooth-surface floor coverings and include linoleum, rubber floor 
coverings. cork tile, asphalt tile, printed felt base and the many 
varieties derived from vinyl chloride resins. The use of these 
materials increased greatly after 1920; in the 1960s the extensive 
use of concrete flooring in homes and commercial buildings had 
further expanded the market. 

Linoleum, the first smooth-surface floor covering to be used 
widely. was introduced about 1860. Frederick \Valton invented 
the linoleum-making process, in ~vhich linseed oil is oxidized to 
produce the binder for cork and other fillers. H e  built the first 
linoleum factory at  Staines. Eng.. and in about 1900 developed 
the straight-line inlaying machine, which greatly increased the 
variety of patterns that could be produced. Production of lino- 
leum increased steadily until about 1950, after which it decreased, 
mainly because of competition from newer materials. 

Printed felt base mas first manufactured in Erie. Pa.. about 
1910. Production gradually increased until yardage became much 
greater than that of linoleum. But, like the output of linoleum. 
the production of this material is now decreasing although large 
volumes are still manufactured. 

Cork tile has been made for many years and continues to be 
produced in large volume, although not in the volume of linoleum 
or the newer materials. Rubber flooring has been produced for 
many years, and the volume has shown a gradual increase. How- 
ever, it is a relatively expensive material and the yardage produced 
is not a major portion of the total floor covering manufactured. 

Asphalt tile was first produced about 1930. The volume of pro- 
duction has increased rapidly and in the 1960s it exceeded the 
yardage for linoleum. Vinyl floor coverings were first produced 
in the United States about 1945 and their use has expanded 
greatly. Vinyl coverings are made in a wide variety of types, and 
the total vinyl usage is about the same as that of linoleum. 

Floor coverings are offered in a variety of forms. The flexible 
materials are available in roll form; the trend, however, is toward 
tile. and nine-inch square tile is most widely employed. The 
tiles are offered in a variety of thicknesses from to ,3, in., 
and in some cases the tile is even thicker. A backing of felt 
may be used. 

These floor coverings, except those in which thin films are em- 
ployed. are manufactured by mixing the plastic material with 
fillers and pigments to create a plastic mix that is rolled into sheets 
and then calendered to the desired thickness. If a backing is 
used the plastic sheet is calendered onto the backing. 

A variety of decorative effects; including mottles, jaspe' and 
spatter patterns, are obtained by blending in one or more other 
mixes of the same general composition as the base in sheet or 
chip or granule form. By controlling the extent of mixing a wide 
variety of these effects may be achieved. In some cases the added 
colour is mixed little, if at all, and it may be compressed rather 
than rolled into the sheet. 

Linoleum.- In the original process for manufacturing lino- 
leum. a thin film of linseed oil was allowed to oxidize. Since 
oxidation proceeds principally on the surface, fresh oil was con- 
tinually applied to the surface of the oxidized film. The film was 
started on a light cotton scrim, and linseed oil was poured over 
the film while it was festooned in tall stoves or sheds. After 
weeks of exposure. during which the thickness of the oil film 
reached several inches, the oxidized oil was fluxed with a natural 
resin, such as rosin or kauri gum. Cork and other fillers, such 
as wood flour (pulverized dried wood) and whiting, were mixed 
with the blend of resin and oxidized oil. 

The shed process was cumbersome and slo~l-, and it was replaced 
by a faster method in which linseed oil is oxidized in large cy- 
lindrical kettles %-here the oil is stirred at  elevated tempera- 
tures. The oxidization is continued until the oil barely flows 
at  reaction temperature; then the oil is blended mith rosin in 
heated kettles equipped with agitators. Often the rosin is added 
to the oxidizing kettles while the air is blown into the mixture at  
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elevated temperatures; a plastic material of high viscosity is Asphalt tile is made by mixing about 25 parts by weight of a 
then formed. resin and plasticizer with about 75 parts by neight of fillers and 

The mixture of oxidized oil and rosin is blended with wood flour pigments. The filler consists of about 35% of asbestos fibres, 
and whiting. In  modern practice cork is no longer widely em- 60% of ground limestone and up to 5% of pigments. The fillers 
ployed as a filler. The use of cork declined largely because of and binder are premixed in some cases to shorten the mixing cycle. 
both the trend to brighter colours and the scarcity and relatively Asphalt, gilsonite, dark-coloured coal tar and petroleum resins 
high cost of cork. are used for dark-coloured asphalt tile nhile limed tall oil pitch 

The binder. fillers and pigments are mixed, then calendered in is often used as the plasticizer for the darkest shades. For the 
sheet form and applied to a backing. Burlap mas the principal lighter colours, coumarone-indene (coal-tar) resins TTere the first 
material used for backing until World War 11, but it became scarce resins used. With the rapid increase in consumption of asphalt 
during the war and was replaced by felt saturated with asphalt. tile. however, petroleum resins came to be used, but the addition 
Burlap is still used, however, for heavier gauges of linoleum of polystyrene 71as required to make a suitable resin. Much of the 
Saturants of light colour are often used in place of asphalt to tile on the market in the early 1960s contained some polystyrene, 
waterproof the felt. although the amounts used by various manufacturers varied con- 

The backed linoleum is hung in tall buildings or stoves, which siderably. Plasticizers for light-coloured tile also must be light 
are heated to harden the linoleum. The hardening process may in colour; limed tall oil is usually employed in combination with 
take weeks. Linoleum tile is made by prolonging the heating until mineral oils or synthetic alkylated aromatic hydrocarbons. Since 
a much harder material is formed. tall oil is saponifiable. the amounts in which it is used must be 

While the modern process described can be used to produce kept to a minimum in order to preserve the alkali resistance of 
plain or solid patterns, many decorative effects are obtained by the tile. 
blending mixes of various colours. Marble effects are achieved After the resin, plasticizer and fillers have been thoroughly 
by mixing blends of two or more colours. The degree of mixing mixed they are sheeted on mixing rolls and finally calendered to 
must be controlled carefully to obtain the desired effect. Geo- the thickness of the final tile, either Q or in. Mottle colours 
metric patterns are produced by granulating mixes of various are usually added on mixing rolls, and the spatter colours are 
colours and applying the granules through stencils. Tile and tex- added in granular form just prior to calendering. 
tured effects are obtained in this same manner. The granules are The sheet is then cut into nine-inch square tiles, cooled and 
integrated under pressure and then stoved. Spatter patterns are packed. Originally the tile was offered in a \vide variety of marble- 
produced by adding granulated mixes in various colours and gran- ized effects, but the spatter patterns have become more popular. 
ule sizes to the surface of a calendered sheet and again calendering. In some cases the colour granules cover most of the surface of 
At one time a printed surface was applied to linoleum, but this the tile; simulated cork surfaces are made in this way. 
practice has long been abandoned. Vinyl  Asbestos Tile.-Vinyl asbestos tiles are formed from 

Most linoleum is made in rolls 6 f t .  wide, 532 in. thick and with vinyl chloride polymers or vinyl chloride-vinyl acetate copolymers. 
a felt backing. Some grades are offered in a thickness of A in. Copolymers are used more frequently than polymers because they 
and ~ i t h  burlap backing. are softer and more readily plasticized. (See also PLASTICS: 

F e l t  Base.-This 10~~-cos t  floor covering, often referred to as Polyvinyl Chloride Resins ) 
printed felt base, is produced by printing a heavy film of paint Vinyl asbestos tile is made by mixing about 25 parts of a binder 
on felt that has been saturated with asphalt. Before the paint is with about 75 parts of filler consisting of ground limestone, as- 
applied, the felt is sealed ni th  one or two layers of coating to keep bestos fibres and pigments. The binder consists of a vinyl chloride 
the asphalt from discolouring the paint and to level the surface; polymer or vinyl chloride-acetate copolymer, phthalate ester 
a backing coat also is applied at  this time. A variety of paint plasticizers and materials that stabilize the vinyl resin in heat 
vehicles have been employed; usually oleoresinous varnishes form and light. The asbestos content is usually lower than in asphalt 
the paint base, although alkyd resins have been used. The re- tile, hlixing procedures are similar to those for asphalt tile al- 
quirements for a satisfactory paint are rather severe since the though ~vorking temperatures may be somemhat higher. Mottle 
paint must (1) have a low volatility when applied; (2) exhibit colours are added on the mixing rolls after the mix is blended and 
little tendency to flow; (3) dry readily in thick films much heavier sheeted or just before it is calendered, depending on the type of 
than the usual paint film; and (4) produce a durable \tearing sur- decoration desired. The most popular thickness for vinyl asbestos 
face with high gloss. tile is -ZZ in.. although heavier gauges are offered. The material 

The paint is printed on the felt base from wooden blocks that is offered usually as nine-inch square tiles, although other sizes 
are coated with paint and then applied to the surface of the felt. are available. In  addition to mottles, terrazzo and spatter pat- 
Many colours are applied in the usual printed pattern, and each terns. tile is also decorated l ~ i t h  bronze and aluminum flakes. 
colour is printed separately. The printed felt is then dried by Vinyl asbestos tile is some~\hat  more flexible than asphalt tile 
heating in ovens, either in horizontal racks or in festoons. The but often cracks on repeated flexing. 
paint must not flow if the festoon system is used. Maturing is Vinyl  Floor  Coverings.-Rug-size floor coverings made from 
finished in a few days. Printed felt base is available either in vinyl resins have proved popular and are now offered in a wide 
roll form or in rugs of various sizes and in several thicknesses. variety of forms. One variety is similar to printed felt; the paint 

A s p h a l t  Tile.-Linoleum does not give good service when sub- coat consists of a vinyl chloride resin and a plasticizer. This is 
jected to dampness or alkaline conditions, and a need arose for usually printed as a plastisol coating consisting of very finely 
a floor covering that would perform well under these conditions. divided vinyl chloride resin suspended in a plasticizer and pig- 
Asphalt tile met these requirements. I t  is comparatively low in mented. When heated, the resin dissolves in the plasticizer; no 
cost and is available in tile form so that it can be installed easily further curing is required. 
by the homeowner. Calendered vinyl floor coverings are also produced from calen- 

The name "asphalt tile" is essentially a misnomer, since as- dered sheets on felt backing. These are offered in several differ- 
phalt is used only in the very darkest shades of tile; lighter- ent forms but usually in rolls or as tiles =& in, thick. Calendered 
coloured resins are used for most of the asphalt tile now on the vinyl sheets on felt backing are also offered in an alkali-resistant 
market. The first tiles made from asphalt were quite dark in variety. 
colour and \\ere used mostly in industry. The name, however, Homogeneous vinyl tile is made from vinyl chloride ~ o l ~ m e r s  
has persisted. plasticized ~ \ i t h  a phthalate ester. Fillers are employed but as- 

The manufacture of asphalt tile is somewhat simpler than the bestos is not used in these flexible tiles. Pigments and stabilizers 
manufacture of linoleum since the binder is thermoplastic and is for the vinyl resin are used in the blend. The tile is ~ roduced  in 
not cured. Scraps, cuttings and trimmings can be reworked, and thicknesses of 0.08 to 0.125 in. and in 9-in. squares and in other 
the tile can be packaged as soon as the calendered sl?eet has been tile sizes. 
cut and the tile has cooled. Some varieties are offered in translucent form. I n  this type 
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little or no filler is used and the decoration consists of geometric 
shapes or metallic flecks throughout the tile. Many of these 
simulate the appearance of marble. 

R u b b e r  Flooring.-Rubber flooring for many years was made 
of natural rubber, but in recent years synthetic rubber, particu- 
larly the styrene-butadiene copolymer, has been employed in most 
rubber flooring. The rubber is mixed with resins to improve 
processing; fillers, pigments and curing agents are mixed, and the 
mix is then sheeted and cured in heated presses. Rubber tile is 
usually offered in plain or mottle patterns, in thicknesses of 
Q in. and & in., in squares of 6 in., 9 in. and 12 in., and in 
rolls. 

Cork Tile.-Ground cork has long been used to make floor 
coverings. When cork is heated at  high temperatures the particles 
knit and form a resilient composition. Heating takes hours by 
conventional methods since heat is transferred through the cork 
very slolvly. High-frequency heating (q.v.) reduces the heating 
time to minutes. Cork tile is offered in tan and dark brown 
colours, thicknesses of $ in., & in. and $E in., squares of 6 in. 
and 9 in. and also in rectangular shapes. 

Propert ies  of F loor  Coverings.-All of the floor coverings 
described in this article have found their own fields of application 
and each has properties that make it suitable or unsuitable for 
particular applications. Asphalt tile is lowest in cost, the dark 
shades of asphalt being the least expensive. Linoleum is next low- 
est in cost, followed by vinyl asbestos, cork and rubber. Homo- 
geneous vinyl tile is the most expensive of all those described. 

When comfort and quiet are essential, cork tile is superior; ap- 
pearance and maintenance, however, are not strong points of cork. 
Linoleum has had a long history of successful performance, but it 
cannot be used below grade, as in basements, or in areas where 
high moisture or alkaline conditions prevail. Asphalt tile has 
been widely adopted under these conditions because it is resistant 
to water and alkali. Rubber flooring is used mostly in public 
buildings and has many excellent properties; it is not too easy 
to maintain, however, nor is it particularly resistant to grease. 
Vinyl flooring is offered in so many forms that generalizations 
are difficult. Homogeneous vinyl tile, however, offers good resist- 
ance to water and alkali, is grease resistant and has good colour 
stability. 

BIBLIOGRAPHY.--M. W. Jones, "A Comprehensive Account of the 
History and Manufacture of Linoleum," J. Soc. Chem. Ind., Lond. 
(1919) ; F. Walton, T h e  Infancy and Development of Linoleum Floor- 
cloth (1925) ; Felix Fritz, Das L ino leu~n  und Seine Fabrikation (1925) ; 
A. L. Faubel, Cork and the American Cork Iltdustry, chap. 7 and 9 
(1938); P.  0. Powers, "Asphalt Tile" and "Linoleum," Encyclopedia 
o f  Chemical Technology, vol. 2 (1948) and voI. 8 (1952) ; F. R. S. 
Yorke and C. R. Fowkes, Flooring ,Vaterials (1948) ; R. F. Lanzillotti, 
Hard-Surjace Floor Covering Industry (19;s) ; C. W. Bulkley and 
A. J. Stockxvell, "Vinyl Flooring Materials: How They Are Made, 
Which One to Use," Flooring (Sept. 1957). (P. 0 .  P.) 

FLOOR TRADERS, members of a (especially the New 
York) stock exchange who buy and sell securities for their own 
account and who do not conduct transactions for clients. They 
are to be distinguished from the commission brokers whose ex- 
clusive function is to trade for the accounts of clients. Floor 
traders are often known as room traders. 

FLOQUET, CHARLES THOMAS (1828-1896), French 
statesman, was born at  St. Jean-Pied-de-Port (Basses PyrCnCes) 
on Oct. 2, 1828. H e  studied law in Paris, and was called to the 
bar in 1851. The coup d'itat by Napoleon I11 in that year aroused 
the strenuous opposition of Floquet, who had, while yet a stu- 
dent, given proof of his republican sympathies by taking part in 
the fighting of 1848. He made his name by his brilliant and fear- 
less attacks on the government in a series of political trials, and 
at  the same time contributed to the Temps and other influential 
journals. 

IVhen the tsar Alexander I1 visited the Palais de Justice in 1867, 
Floquet \?as said to have confronted him nith the cry "Vive la 
Pologne. monsieur!" He delivered ,a scathing indictment of the 
empire at the trial of Pierre Bonaparte for killing Victor Noir in 
1870, and took part in the revolution of Sept. 4 as well as in the 
subsequent defense of Paris. I n  1871 he was elected to the na- 
tional assembly by the de'partement of the Seine. 

During the Commune he formed the Ligue d'union rkpublicaine 
des droits de Paris to attempt a reconciliation with the govern- 
ment of Versailles. He was imprisoned for a short time after the 
fall of the Commune. Floquet edited the Rkpubliqz~e fran~aise,  
was president of the municipal council, and entered the chamber of 
deputies in 1876. He took a prominent place among the extreme 
radicals, and became president of the group of the "Union rkpub- 
licaine." In  1882 he held for a short time the post of prefect 
of the Seine. I n  1885 he succeeded Henri Brisson as president of 
the chamber. This difficult position he filled with such tact and 
impartiality that he mas re-elected the following two years. Hav- 
ing approached the Russian ambassador in such a way as to remove 
the prejudice existing against him in Russia since the incident 
involving tsar Alexander I1 in 1867, he rendered himself available 
for  office. On the fall of the Tirard cabinet in 1888 he became 
president of the council and minister of the interior in a radical 
ministry pledged to secure the revision of the constitution. Heated 
debates in the chamber during the Boulangist agitation culminated 
on July 13 in a duel between Floquet and Boulanger in which the 
latter was wounded. 

In  Feb. 1889 the government fell on the question of revision, 
and in the new chamber of November Floquet was re-elected to 
the presidential chair. Implicated in the PanamL scandals he lost 
the presidency of the chamber in 1892, and his seat in the house 
in 1893, but in 1894 was elected to the senate. 

Floquet died in Paris on Jan. 18, 1896. 
See Discours et opinions de M .  Charles Floquet, ed. by A. Faivre 

(1885). 

FLOR, ROGER DI, a military adventurer of the 13th-14th 
century, ~ v a s  the second son of a falconer in the service of the 
emperor Frederick 11, who fell a t  Tagliacozzo (1268). When 
Roger was eight years old he was sent to sea in a galley belonging 
to the Knights Templars. He entered the order and became com- 
mander of a galley. At the siege of Acre by the Saracens in 1291 
he was accused and denounced to the pope as a thief and an 
apostate, was degraded from his rank, and fled to Genoa, where 
he began to play the pirate. 

The struggle between the kings of Aragon and the French kings 
of Naples for the possession of Sicily was at  this time going 
on and Roger entered the service of Frederick, king of Sicily, 
who gave him the rank of vice-admiral. At the close of the war, 
in 1302, as Frederick was anxious to free the island from his 
mercenary troops (called Almogcivares), whom he had no longer 
the means of paying, Roger induced them under his leadership to 
seek new adventures in the east, in fighting against the Turks, who 
were ravaging the empire. The emperor Andronicus I1 accepted 
his offer of service; and in Sept. 1303 Roger with his fleet and 
army arrived at  Constantinople. He was adopted into the imperial 
family, was married to a granddaughter of the emperor, and was 
made grand duke and commander in chief of the army and the 
fleet. 

After several weeks lost in dissipation, intrigues and bloody 
quarrels, Roger and his men were sent into Asia. and after some 
successful encounters with the Turks they went into minter quar- 
ters a t  Cyzicus. 

I n  May 1304 they again took the field, and relieved Philadelphia, 
then invested and reduced to extremities by the Turks. But Roger 
determined to found in the east a principality for himself. H e  
sent his treasures to Magnesia, but the people slew his Catalans 
and seized the treasures. He besieged the town, but was repulsed. 
Being recalled to Europe, he settled his troops in Gallipoli and 
other towns, and visited Constantinople to demand pay for the 
Almogciuaves. Dissatisfied with the small sum granted by the em- 
peror, he plundered the country and carried on intrigues both with 
and against the emperor, receiving reinforcements all the while 
from all parts of southern Europe. Roger was now created Caesar, 
but shortly afterward the young emperor Michael Palaeologus, not 
daring to attack the fierce and now augmented bands of ad- 
venturers, invited Roger to Adrianople, and there contrived his 
assassination and the massacre of his Catalan cavalry (April 4, 
1306). 

His death was avenged by his men in a fierce and prolonged war 
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against the Greeks. (hence called fiorins) . 

See Moncada, Expedicidn de los Catalanes y Aragones contra Turcos The soft yet precise outlines of the surrounding hills are one 
y Griegos (1840). among the many attractions of the Florentine landscape. The 

FLORA, Italian goddess of the flowering of plants. Her wor- rigour of the winter (minimum temperature 23' F.) and the heat 
ship a t  Rome, where she had her own priest (flamen), goes back of the summer (maximum 96.3" F. in July) do not last long: be- 
to very early times. Her  festival (Flo?*alia: April 28-May 3 )  was tween the seasons the temperature is delightful. 
instituted in 238 B.C. on the advice of the Sibylline books, and at  Known as "the Athens of Italy," Florence is one of the fore- 
the same time a temple was dedicated on the slopes of the Aventine most art centres of the world, second only to Rome for the 
near the Circus Maximus. The Floralia was accompanied by inuch \vealth of monuments and art treasures; it equally used to be the 
indecency. Harlots considered this their special season, and the seat of the oldest learned societies and academies. The Florentines 
games included lewd mimes. Flora's head, distinguished only by have never lost their inborn sensitiveness for the fine arts nor 
a floral crown. appears on coins of the republic. their natural good taste; lively, quick in repartee, with a sharp, 

The term flora is used in botany collectively for the plant growth sometimes cynical sarcasm, they nevertheless cling to their tradi- 
of a district. tional festive occasions and their charitable customs. 

BIBLIOGRAPHY.-W. W. ~ o u ~ l e r ,  Roman Festivals of the Period o f  The artistic temperament of the Florentines accounts for their the Republic (1899) ; G. Wissowa, Religion und Kultus der Ro,?izer 
(1912) ; F. Altheim, Terra Mater (1931), and ~ i ~ t ~ ~ ~  o f  R~~~~ R ~ -  highly developed handicrafts, the best-known being statuettes (in 
ligion (1938) ; E. C. Evans, Cults o j  the Sabine Territory, pp. 186 ff. marble and alabaster), gold and silver wares, the so-called Floren- 
(1939). (R. B. LD.) tine "mosaic" (really intarsio of hard stones), cabinetmaking, 

FLORAL PARK, a residential village of Nassau county in artistic ceramic and terra-cotta wares, glass. wrought iron, em- 
southeastern New York, U.S., on Long Island, immediately east broidery, lace, tooled leather and the typical Florentine ~ l a i t e d  
of the borough of Queens (New York city) and 4 mi. W. by N. of straw goods. Later crafts have been added such as photographic 
Hempstead. Although most residents of the village work in New reproduction of works of art. The latest manifestation of 
York city, there are light manufactures which include the making Florentine artistry is the fashion shows which. under the auspices 
of slippers, photographic equipment and aircraft parts. Flower of the Ente della Moda. take place periodically in the Palazzo 
cultivation, from which the village takes its name, is also carried Pitti: these occasions have grown into international exhibitions 
on. Floral Park was incorporated in 1908. For comparative pop- and attract people from the rest of Europe and from North 
ulation figures see table in NEW YORK: Population. America. 

FLOREAL. The name given to the eighth month of the year Florence has been spared the.  mechanization attending mass 
introduced into the French Republican calendar in 1793. I t  production. Except for a few flour mills, some glassworks. a non- 
extended from April 2 0  to May 19. ferrous metal factory, a motor factory and an oil drilling equip- 

FLORE AND BLANCHEFLEUR: see AUCASSIN AXD ment factory, there are hardly any large industries, though 
NICOLETTE. Florence is the centre of one of Italy's foremost firms producing 

FLORENCE, WILLIAM JERMYN (BERXARD CONLIN) precision instruments. There are porcelain ~irorks in the outskirts. 
(1831- IS~I ) ,  U.S. actor. whose greatest success was in Benjamin (0. D. S.) 
Woolf's The Mighty Dollar, which he is said to have ~er formed Arch i tec ture  and Art.-The oldest surviving building in 
over 2.joo times. H e  was born in Albany, N.Y., July 26, 1831. of Florence is almost certainly the Baptistery, but it has never been 
Irish oarents. Reared in New York citv. he became a call bov at 
the 0 id  Bowery theatre under F .  S. ~ h a n f r a u .  IVhile working to 
support his mother and her seven younger children, he rehearsed 
plays at  night. and in 18 jo began to do dialect impersonations. In 
183'1 he married Malvina Pray, and thereafter the two generally 
appeared together on the stage. 

Florence's first success was in A Row at the Lyceum (18j1);  
follo~ving this. he established his reputation as Captain Cuttle 
in Dombey and Son, Bob Brierly in Ticket-of-Leave Man  and Sir 
Lucius O'Trigger in Tlze Rivals. His last appearance was with 
Joseph Jefferson, with whom he had maintained a successful part- 
nership. He died in Philadelphia, Nov. 18, 1891. Florence was 
one of a select number of Americans to win the ribbon of the 
SociCtC Histoire Dramatique. (S.. W. H.) 

FLORENCE (Ital. FIRENZE, Lat. FLORENTTA), capital of 
Tuscany, and the capital of the province of the same name, lies 
145 mi. N.N.W. of Rome, Italy. Pop. (1957 est.) 411,962 (com- 
mune). Florence is very favourably situated where the Arno 
river, after leaving the undulating spurs of the Apennines and 
before flowing inta the level fertile plain, is a t  its narrowest and 
therefore easiest to ford and to bridge. Because of its position 
near the three Apennine passes, of which two lead to Bologna and 
one farther south to Faenza, Florence became one of the foremost 
centres of communication of central Italy. I t  has equally easy 
access to the Tyrrhenian seaboard since the embarking and drain- 
ing operations have averted the danger of flooding from the inter- 
vening lower ranges of the river. 

ancient times Tuscany stood out among the regions of B A P T I S T E R Y  O F  S G I O V A N N I .  P R O B A B L Y  T H E  O L D E S T  S U R V I V I N G  B U l L D l N G  
IN F L O R E N C E ,  D A T I N G  IN I T S  P R E S E N T  F O R M  F R O M  T H E  I l T H  O R  1 2 T H  peninsular Italy as the one endolzed with the most varied natural 

resources and containing almost the entire mineral wealth of 
Italy. The surrounding hills and plain produce wheat, maize, satisfactorily dated. In the 14th and 15th centuries it was regarded 
olives, vines, fruit trees, etc. The chief nonfruit-bearing trees as having been built by the Romans as a temple of Mars: modern 
are the pine, cypress, ilex and poplar. Gardens and fields produce guesses range from the 5th (or even 4th) century to the 11th or 
such an abundance of blossoms that Florence is known as la cittb 12th. The present building is probably of the 11th or 12th cen- 
del jiore ("the city of the flower"); the city's emblem is a flower turies and very probably replaces a much earlier one. There 
which also was struck on the obverse of the Florentine gold coins are other churches of the Romanesque period in Florence, and 
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one of the finest is S. Miniato a1 Monte, just outside the city, the Bargello (now the National Museum of Sculpture) and the 
which goes back to 1018 or 1062, although most of it is somewhat Palazzo della Signoria, which was the seat of government and was 
later. These very classical buildings, mith their peculiar striped sufficiently fortified to withstand rioting and other disorders. The 
appearance due to the decorative use of bands of ahi te  and dark great bell tower, built out over the f a ~ a d e ,  carries the bell used 
grey-green marble, were one of the formative influences on the 
great outburst of architectural activity in Florence in the 13th, 
14th and I jth centuries. 

After the governmental reorganization of 1250 there was a 
wave of church-building, partly due to the great influence of the 
new mendicant orders of friars (Dominicans and Franciscans) and, 
a t  the same time, the strong civic sense of the Florentines as- 
serted itself in several large public buildings and in the sub- 
sidizing of new churches, especially the great cathedral (begun 
in 1294 and not consecrated until 1436) ~vhich was regarded as a 
state enterprise. In the 14th century. there grew up two nuclei 
of building activity in Florence, one centred on the new cathedral 
and campanile just opposite the old Baptistery and the other nearer 
the river and centred on the Palazzo della Signoria (Palazzo 
Vecchio), or town hall, the great square in front of it, and the 
Loggia dei Lanzi, with the Bargello, the residence of the podestd 
or chief magistrate, a little way off. 

The first great church to be built for one of the new orders 
was Sta. Maria Novella, the main Florentine church of the Order 
of S. Dominic, or Friars Preachers. This church is the one that 
shows the strongest influence of an entirely new style, condi- 
tioned by French Gothic (and particularly by the Cistercian forms 
of i t ) ,  but with far less verticality and with a calm spaciousness 
due to the remembered forms of the classical and Romanesque 
churches. Some of the spacious effect is probably also due to the 
fact that churches for the new orders were designed to hold huge 
congregations ~ v h o  came to hear the preachers. The first plan of 
Sta. Maria Novella was made by 1246, but it is not certain how 
much (if any) of the existing church is of that date; and it has 
been argued that parts of Sta. Triniti  antedate Sta. Maria Novella : 
whether or not this is so. it remains true that Sta. Maria was a 
new kind of church designed for a new religious purpose in a nex~-. 
Italian, Gothic style. Sta. Croce, a t  the opposite end of the 
city. was the corresponding headquarters of the rival Franciscan 
order and, according to tradition, was designed by Arnolfo di 
Cambio from 1294-gj. I t  is less ambitious architecturally than 
Sta. Maria h'ovella for it retains the traditional flat, openl~ork, 
timber roof where Sta. ;\/laria has stone vaults. Sta. Croce is 
perhaps best known for the wealth of Trecento frescoes. in- 
cluding those by Giotto (9.v.) decorating two chapels, and for the 
Quattrocento and later tombs. Arnolio di Cambio is also credited 
with the Badia. a reworking of an older church. but his principal 
work was Sta. Maria del Fiore, the cathedral of Florence. where 
he is recorded as having worked in 1300 and consequently being 
exempt from taxation. He died soon afterward. and the plans he 
had established were much enlarged, though relatively little 
changed, by Francesco Talenti (1355-65). 

Be twen  the times when .irnolio and Talenti held the surveyor- 
ship it passed to Giotto (1334-37) on the grounds of his fame as 
a painter rather than his architectural skill. He did not alter 
.irnolfo's plans hut instead began to erect the campanile, or bell 
tower, which stands at  the side of the west front. The crovining 
feature of the cathedral, and the great landmark for miles around. 
is the huge ribbed dome xhich was added by Brunelleschi (q.v.1 
between 1420 and 1436-the lantern mas added later-and which 
was constructed entirely without centring. The opening is about 
1384 it. across (slightly larger than St. Peter's. Rome, and much 
larger than St. Paul's. London). The engineering feat performed 
by Brunelleschi ensured his fame, quite apart from his other works 
in Florence, some of which are of greater aesthetic importance. 
The decoration of the cathedral occupied much of the I jth century 
and many of the finest sculptors worked on it, in particular. 
Donatello and Luca della Robbia who both worked there at the 
time when Ghiberti was occupied with his first and second bronze 
doors for the Baptistery (1403-jz). The main front of the cathe- 
dral remained incomplete until 1875 when the present neo-Gothic 
design was made by E. de Fabris. 

The major public buildings erected in the 14th century were 

FACADE O F  STA.  MARIA DEL FIORE.  T H E  CATHEDRAL O F  F L O R E N C E .  B E G U N  
IN T H E  13TH C E N T U R Y ,  COMPLETED LATE 19TH C E N T U R Y  

as a city alarm. The Palazzo della Signoria is attributed to  
Arnolfo di Cambio, but there is no evidence for this although the 
dates, 1298 to 1314, would fit. Opposite the palace, the Signoria 
built an open loggia, generally known as the Loggia dei Lanzi, as 
a public meeting place. This was begun in 1376. Other more a r  
less public buildings include the church of Or San Michele, which 
was originally a grain store but became the church of the guilds, 
which formed the political centre of Florence. On the f a ~ a d e s  of 
Or San Michele are several niches holding statues of the patron 
saints of the various guilds; many of these figures are among the 
most important examples of early 15th-century Florentine sculp- 
ture, including Ghiberti's "St. John," "St. Matthew" and "St. 
Stephen," Donatello's "St. George" (now represented by a copy), 
Nanni di Banco's "Quattro Santi Coronati," and, among the later 
works, Verrocchio's "Incredulity of St. Thomas." 

Perhaps the most important semipublic building in Florence is 
the loggia of the Spedale degli Innocenti (the Foundling hospital). 
Not only was this the first hospital of its kind but it  is also 
an architectural landmark, since it  was designed by Brunelleschi 
about 1419 and it ,  rather than the cathedral, is the first Renais- 
sance building. I t  was finished by Brunelleschi's pupils and he 
himself turned his attention to church-building, his two main 
works being S. Lorenzo and Sto. Spirito. Both are Latin cross 
designs (derived from traditional models such as Sta. Croce), 
subjected to the rigorous classical discipline of mathematical 
proportion which was Brunelleschi's major contribution to Renais- 
sance architecture. S. Lorenzo was the parish church of the 
Medici, and it was for one of this family that he first built the 
old sacristy at  S. Lorenzo before working on the church proper. 
The old sacristy is the burial place of several Medici and is one 



FLORENCE 
of the first modern buildings to be constructed on the central 
plan system. I t  is built as a cube with a dome over i t ;  the hemi- 
spherical dome is half the height of the cube. The decorations- 
which did not please Brunelleschi-were by his friend Donatello. 
A century later, beginning in 1520, Michelangelo built the new 
sacristy as another Medici chapel in a style which is clearly 
based on Brunelleschi's old sacristy opposite. Finally, the later 
Medici caused a still larger funerary chapel to be added behind 
the church choir and between the other two chapels: this is by 
Matteo Nigetti and was begun in 1605. I t  is one of the least 
successful of the few Baroque buildings in Florence. The cloister 
of S. Lorenzo contains the Biblioteca Laurenziana, also by Michel- 
angelo and one of his most important works in architecture as 
well as one of the first Mannerist buildings. 

On the other side of the Arno, in the poorer quarter Oltr' Arno 
Brunelleschi built Sto. Spirito, his last church design, which is 

M A R B L E  S T A T U E  O F  H E R C U L E S  A N D  C A C U S  B Y  B A C C I O  B A N D l N E L L l  (1493- 
1560) ,  O U T S I D E  T H E  PALAZZO DELLA S l G N O R l A  ( P A L A Z Z O  V E C C H I O ) .  
F L O R E N C E  

a revised edition of the ideas in S. Lorenzo. Additions were made 
later in the century by Giuliano da Sangallo and I1 Cronaca, 
but the influence of Brunelleschi is paramount. The only other 
important church in this quarter is Sta. Maria del Carmine, which 
is of interest less because of its architecture than because it 
contains Masaccio's Brancacci chapel frescoes, the foundation of 
Quattrocento painting and the most important fresco cycle painted 
in Florence since Giotto's in the chapels of Sta. Croce a century 
earlier. 

The only other major building on the south side of the Arno 
is the huge Pitti palace. begun in the mid-15th century by an un- 
known architect, traditionally, but improbably, said to be Brunel- 
leschi. I t  was enormously enlarged by Ammanati (15j8-70) as a 
residence for the Medici; various later grand dukes had further 
alterations and additions made. I t  became the usual residence 
after Cosimo I gave up living in the Palazzo della Signoria and 
for this reason it was connected with the Palazzo degli Uffizi 
(Vasari and others, 1560 onward), which housed the government 
offices, by a long corridor carried over the Arno on top of the 

Ponte Vecchio. The corridor was badly damaged during World 
War 11, when the Germans destroyed all the old bridges save the 
Ponte Vecchio and also blew up much of the Por Santa Maria quar- 
ter at the approaches to the Ponte Vecchio. Two bridges have been 
built since the war: Ponte Santa Triniti, reconstructed according 
to the original plans, and Ponte Amerigo Vespucci, built of pre- 
stressed concrete. Behind the Pitti palace lie the Boboli gardens, 
smong the largest and most splendid of Italian formal gardens, 
sloping steeply up the hillside. '4t the top is the Fortezza di 
Belvedere, first opened to the public in 1957, from which a breath- 
taking panorama of Florence may be obtained. 

The Pitti and Uffizi are now the two principal a t t  galleries 
of Florence, containing an unsurpassed representation of Tuscan 
painting from the 13th to the 17th centuries and a fair representa- 
tion of other Italian and foreign schools. Some early and less 
important works are also to be found in the Academy of Fine Arts, 
the chief treasure of which is Michelan~elo's "David." The main " 
collection af Tuscan sculpture is, however, housed in the Bargello. 
Most of the numerous churches of Florence contain interesting 
paintings, but two must be mentioned specifically: S. Marco and 
the SS. Annunziata. Both contain important frescoes; the con- 
vent of S. Marco is now a museum dedicated to its two most 
famous inhabitants, Savonarola and Fra Angelico, the latter of 
whom painted the splendid series of frescoes which adorn it, as 
well as the altarpieces now preserved there. 

No account of the art history of Florence, however brief, could 
conclude without mention of the palaces which have formed many 
of our ideas of city living. The Florentines were among the first 
people to revive the classical idea of great houses which com- 
bined warehouses and shops on the ground floor with apartments on 
the upper ones. In most cases the palace was built by a wealthy 
merchant (not noble) family, which had offices on the ground 
floor and lived on the cool, spacious first floor (piano nobile); 
the upper floors, smaller and hotter, being let off or used for 
the accommodation of employees and relatives. Many such palaces 
are still in the possession of the families that built them and are 
still used for the same purposes. The Palazzo Davanzati, now a 
museum, is a splendid example, built a t  the end of the 14th 
century. The finest examples are from the 15th century: the 
Palazzo Medici, by Michelozzo (9.v.) ; the Rucellai, by Alberti 
(q.v.), which first used the classical orders on a house f a ~ a d e ;  
later 15th-century ones like the Pazzi-Quaratesi and Strozzi; and, 
in the 16th century, one by Raphael himself, the Palazzo Pandolfini. 
This, though now within the northern boundary of the city, was 
then a suburban villa, and, as such, can perhaps hardly count in 
the evolution of what has always been a very urban city. 

(P.  J. MY.) 
Libraries.-The Biblioteca Nazionale Centrale (Central Na- 

tional library) has the right to receive a copy of every publication 
issued in Italy and contains some 4.000.000 pieces divided into 
manuscripts, rare first editions, pamphlets, maps, engravings and 
autographs. The Biblioteca Marucelliana, founded in 1703, is 
chiefly remarkable for its collection of illustrated works and art 
publications. The Laurentian library was opened to the public by 
Grand Duke Cosimo I in I 571 ; it contains first editions and a col- 
lection of manuscripts, including richly ornamented missals, bibles 
and codices of great beauty. A famous international library is the 
Gabinetto Viesseux which now belongs to the commune of Florence 
and is on the ground floor of the Strozzi palace. (See LIBRARIES: 
Italy.) 

Universi ty  a n d  Institutes.- The University of Florence is 
descended from "Studio Fiorentino" (later called universitas 
scholarium) founded in 1349, which Lorenzo de' Medici transferred 
to Pisa in 1472; there still remained in Florence the important 
study of medicine which was at  the head of the scientific move- 
ment of the age, though the university was not legally constituted 
until 1923. There are numerous specialized and foreign academies. 

(X.1 

HISTORY 

Florentia was founded considerably later than Faesulae 
(Fiesole), which lies on the hill above it. Tacitus mentions it, and 
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Florus describes it as one of the municipia sple?zdidissirna. A 
bishop of Florence is mentioned in A.D. 313. The first event of 
importance recorded is the siege of the city by the Goths. A.D. 

405, and its deliverance by the Roman general Stilicho. We 
find the Longobards in Tuscany in 570, and mention is made of 
one Gudibrandz~s Dux'civi tatis  Florentinorum, which suggests that 
Florence mas then the capital of a duchy. 

Guelphs  a n d  Ghibel1ines.-Under the Carolingian emperors, 
Tuscany was a march or margraviate, which, in 1054. passed to 
the famous countess Llatilda, daughter of Boniface of Canossa. 
In  the Wars of the Investitures Matilda was on the papal (Guelph) 
side against the emperor and the faction afterward known as 
Ghibelline (see GUELPHS AND GHIBELLINES), and she herself 
often led armies to battle. While she presided at the courts of 
justice in the name of the empire, she was assisted by a group 
of great feudal nobles, judges, lawyers, etc., who formed. as else- 
where in Tuscany, the boni homines or sapientes. The citizens 
found themselves in opposition to the nobility of the hills around 
the city, Teutonic feudatories of Ghibelline sympathies, who in- 
terfered with their commerce, and they began to form themselves 
into groups and associations, which were the germs of the arti 
or guilds. 

After the death of Countess Matilda in I I I ;  the grandi or boni 
holnines continued to rule, but in the name of the people-a 
change which marks the foundation of the commune. After 1138 
the boni homines began to be called consztles, while the popula- 
tion was divided into the grandi or delle torri; i.e., the noble 
families possessing towers, and the arti or industrial and mer- 
chant guilds. At first the consules were chosen by the grandi and 
assisted by a council of 100, in which the arti were predominant. 
In  1 1 2  j Fiesole \\-as sacked and destroyed, but the feudal nobles 
of the contado (surrounding country), protected by the imperial 
margraves, were still powerful. 

The Florentines waged war against the Alberti family, whose 
castles they destroyed, and fought successfully against the power- 
ful Counts Guidi. Frederick Barbaroisa. honever, elected em- 
peror in 1152, made his authority felt in Tuscany, and appointed 
one \hTelf of Bavaria as margrave, and a potestas or podestci who 
resided at San Miniato was appointed to represent the emperor and 
exercise authority in the contado. From the end of the 12th cen- 
tury the podestd was always a foreigner. In the meantime Florence 
had already become an important industrial and banking centre. 

The work of crushing the nobles of the contado and of assert- 
ing the city's position among rival communes continued. The 
tumults against the Paterine heretics (1244-45). among -cxhom 
were many Ghibelline nobles, indicate a successful Guelphic re- 
action; but, when civil war broke out. Frederick of Antioch, im- 
perial vicar in Tuscany, and natural son of Frederick 11, entered 
the city ni th  1,600 German knights, the Ghibellines triumphed 
again, and in 1249 the Guelph leaders were driven into exile-the 
first of many instances in Florentine history of exile en masse of 
a defeated party. 

Comune  a n d  Pop010.-The Ghibellines being unable to main- 
tain their supremacy, the city came to be divided into two almost 
autonomous republics, the copnune headed by the podestci, and 
the popolo headed by the capituno and militarily organized into 
20 companies; the central power was represented by 1 2  elders. At 
this time the podestci's palace (the Bargello) uas  built, and the 
gold florin was first coined and soon came to be accepted as the 
standard gold piece throughout Europe. But, although greatly 
strengthened. the Guelphs were not wholly victorious, and in 
1 2 j 1  they had to defend themselves against a league of Ghibel- 
line cities (Siena, Pisa and Pistoia) aided by Florentine Ghibel- 
lines. A Florentine army assisted by Guelphs of other towns 
was met by a Sienese army reinforced by Florentine exiles, and 
by the cavalry of Manfred of Sicily (9.v.). with the result that 
the Florentines were totally routed at  Montaperti on Sept. 4, 
1260. Count Giordano, acting for Manfred, entered Florence, 
appointed Count Guido Kovello podest?, and began a series of 
persecutions against the Guelphs. The Ghibellines even proposed 
to raze the walls of the city. Their triumph, h o ~ ~ e v e r .  >\-as short- 
lived: Charles I of Anjou (q.v.), descended into Italy as the 

champion of the papacy; Manfred was defeated and killed ( I  266), 
and Guido Novello and the Ghibellines were expelled and their 
property confiscated. But it was not the pop010 who triumphed; 
the pope and Charles were the real masters of the situation. 
Nevertheless much of the old order was restored; the podestci 
who represented King Charles mas assisted by 12 bztoni uomini,  
and by the council of the I O O  buoni uomini del popolo, but the 
constitution of the republic, although of very democratic tend- 
encies, seemed designed to promote civil strife and weaken the 
central pouer. 

While the constitution was evolving in a manner which seemed 
to argue small political ability and no stability in the Florentines, 
the people had built up a wonderful commercial organization. 
Each of the seven arti maggiori or greater guilds was organized 
like a small state with its councils, statutes, assemblies, magis- 
trates, etc., and in times of trouble constituted a citizen militia. 
Florentine cloth especially u7as known and sold all over Europe, 
and the Florentines were regarded as the first merchants of the 
age. In 1279 Pope Nicholas sent his nephew, Cardinal Latino 
Frangipani Malabranca, to reconcile the parties in Florence once 
more. He succeeded to some extent, and Mas granted a kind of 
temporary dictatorship. He raised the 1 2  buoni z~omini  to 14 
(eight Guelphs and six Ghibellines), to be changed every two 
months; and they were assisted by a council of 100. A force of 
1,000 men was placed at the disposal of the podestci and capitano 
(now both elected by the people) to keep order and oblige the 
Guelph nobles to respect the law. After 1282 the signory was 
composed of the three (afterward six) priori of the guilds, who 
ended by ousting the buoni uomini,  while a defensor artificum 
e t  art ium replaced the capitano; thus the republic became an 
essentially trading community, governed by the popolani grassi 
or rich merchants. 

The republic now turned to the task of breaking the power of 
the Ghibelline cities of Pisa and Arezzo. In 1289 the Aretini 
were completely defeated by the Florentines at  Campaldino, a 
battle made famous by Dante's presence. Peace was made in 
1293. 

T h e  O r d i n a m e n t i  Del la  Giustizia.-The nobles, who had 
largely contributed to the victory, especially men like Corso 
Donati and Vieri de' Cerchi. were becoming more powerful, but 
new laws were passed to reduce their influence. These were 
reinforced by the Ordinamenti della Giustizia of 1293, by which 
all nho  were not of the arti were definitely excluded from the 
signory. The leading spirit of this reform was Giano della Bella, 
a noble who by engaging in trade had become a popolano; the 
nobles strenuously opposed the new measures, and in 1295 a 
signory favourable to them enacted a law attenuating the 
Ordinamenti. 

Charles  of Valois and H e n r y  of Luxembourg.- The nobles, 
however, had split into two factions, the Neri (Blacks), headed 
by the Donati, and the Bianchi (Whites) led by the Cerchi. 
The pope's attempt to unite them having failed, he summoned 
Charles of Valois to come to his assistance, promising him the 
imperial crown, and in 1301 Charles entered Italy with instruc- 
tions from the pope to crush the Bianchi and the popolo and 
exalt the Seri.  On Nov. I Charles reached Florence. He prom- 
ised to respect the laws, but the new podestci, Cante dei Gabrielli 
of Gubbio, who had accompanied Charles, punished many of the 
Bianchi; among those whom he exiled mas the poet Dante (1302). 

Corso Donati, who for some time mas the most powerful 
man in Florence, made himself many enemies by his arrogance, 
and the irritation against him resulted in a rising in which he was 
killed (1308). In the same year Henry of Luxembourg was 
elected king of the Romans, and with the pope's favour he came 
to Ita!y in 1310; the Florentine exiles and all the Ghibellines of 
Italy regarded him as a saviour and regenerator of the country, 
while the Guelphs of Florence regarded both him and the pope 
as dangerous to their liberties. In  1312 Henry was crowned em- 
peror as Henry \-I1 in Rome, but circumstances made him merely 
a German kaiser who tried to subjugate free Italian communes. 
He besieged Florence without success, and died in 1313. 

T h e  1 4 t h  Century.-In 1325 further constitutional reforms 
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were enacted. The former councils were replaced by the consiglio 
del popolo, consisting of 300 popolani and presided over by the 
capifa.rzo, and the consiglio del comz~lze of 2 jo members, half of 
them nobles and half popolani, presided over by the podesti. The 
priori and other officers were drawn by lot from among the 
Guelphs over 30 years old who \\-ere declared fit for public office 
by a special board of 98 citizens (1329). 

From 1313 to 1338. the Florentines waged war with varying 
success against Pisa and Lucca. Finally. by the peace of 1339 
they obtained a part of Lucchese territory. At the same time 
they purchased from the Tarlati the protectorate over Arezzo for 
ten years. But misfortunes fell on the city: Edward I11 of Eng- 
land repudiated the healy debts contracted for his wars in France 
with the Florentine banking houses of Bardi and Peruzzi (13391, 
and this eventually led to their bankruptcy, shaking Florentine 
credit all over the world; Philip YI of France extorted large 
sums from the Florentine merchants and bankers in his domin- 
ions by accusing them of usury; in 1340 plague and famine 
~irrought terrible havoc in Florence, and riots again broke out 
between the nobles and the popolo. To put an end to these 
disorders, IValter of Brienne, duke of Athens. \\-as elected "con- 
servator" and captain of the guard in 1342. An astute, dissolute 
and ambitious man, half French and half Levantine, he succeeded 
in getting himself acclaimed by the populace lord of Florence for 
life. But by his oppressive taxes; and his ferocious cruelty. he 
accun~ulated bitter hatred against his rule. On July 26. 1343, 
the citizens rose in arms, demanded the duke's abdication, and 
besieged him in the palace. Finally on hug. I he had to resign his 
lordship. 

X balia, or provisional government. was appointed to insti- 
tute reforms; new constitutional changes were introduced; the 
Ordinamenti were maintained, but in a somewhat attenuated 
form, and certain nobles as a favour were declared to be of the 
popolo. Florence became a thoroughly democratic and commer- 
cial republic, but Florentine democracy was limited to the walls 
of the city, for no one of the contado nor any citizen of the sub- 
ject t o ~ n s  enjoyed political rights. which were reserved for the 
inhabitants of Florence alone, and not by any means for all of 
them. 

Florence was, in the 14th century. a city of about ~oo.ooo in- 
habitants. of whom 25.000 could bear arms; there were I I O  

churches. 39 religious houses; the shops of the arte della Lana 
numbered over 2 0 0 .  producing cloth ~ ~ o r t h  1.200.000 florins. and 
Florentine bankers and merchants were found all over the world, 
often occupying responsible positions .in the service of foreign 
governments. I t  \\.as already a centre of art and letters and full 
of fine buildings, pictures and libraries. But since the nobles had 
been suppressed politically, the lowest class of adventurer had 
come into prominence. thus paving the way for tyranny. 

In  1347 the city 11-as again stricken with famine, and in 1348 by 
a terrible plague. which carried off three-fifths of the population 
(according to Yillani). Yet in spite of these disasters the republic 
was not vanquished; it soon regained the suzerainty over many 
cities which had broken off all connection with it and purchased 
the overlordship of Prato. Giovanni Visconti, lord qnd arch- 
bishop of Milan: having purchased Bologna and allied himself 
with sundry Ghibelline houses of Tuscany with a view to domi- 
nating Florence. aroused Florentine anger and the city made war 
on him in 13 j ~ ,  and placed itself under the protection of the em- 
peror Charles IV (13 j j ) .  This enabled the nobles ~ v h o  dominated 
the Parte Guelfa to enact stringent measures, punishing with death 
or  heavy fines all who, being Ghibellines, held office, and to excr- 
cise a veritable reign of terror. 

Italy at this time began to be overrun by bands of soldiers 
of fortune. The first of these bands with whom Florence came 
into contact was the Great Company. commanded by the count 
of Lando, which txvice entered Tuscany but was expelled both 
times by the Florentine troops (13 58- jg j. From I 362-64 Florence 
n-as again at war with Pisa and the latter called Sir John Halvk- 
wood's English company to their aid. Peace \\,as finally made 
with no advantage gained on either side. 

T h e  P a r t e  Gue1fa.-The tyranny of the Parte Gzlelfa con- 

tinued unabated, and the capita~zi carried an enactment by which 
no measure affecting the Parte should be even discussed by the 
signory unless previously approved by them. This law. however, 
aroused so much opposition that some of the very men who had 
proposed it assembled in secret to discuss its abolition, and a 
quarrel bet~i-een the Albizzi and the Ricci having weakened the 
purte, a balia of j6 was agreed upon. Several of the Xlbizzi 
and the Ricci were excluded from office for five years. and a 
council called the Ten of Liberty was created to defend the la~vs 
and protect the weak against the strong. 

In I 3 i j  Florence became involved in a war which shon-ed 
how the old party divisions of Italy had been obliterated. The 
papal legate at Bologna, Cardinal Guillaume de Noellet (d. 1 3 9 4 ) ~  
although the Church was then allied to Florence. was meditating 
the annexation of the city to the Holy See; he refused a request 
of the Florentines for grain from Romagna, and authorized Hawk- 
wood to devastate their territory. An alliance with Bernabo 
Visconti  as thereupon concluded. war declared, and a balia of 
eight, the Otto della gt~el-l-u (afterward called the "Eight Saints" 
on account of their good management) was created to carry on 
the campaign. Pope Gregory X I  placed Florence under an inter- 
dict. but by 1378 peace was made, partly through the mediation 
of St. Catherine of Siena, and the interdict was removed in. 
consideration of the republic's paying a fine of 200.000 florins to 
the pope. 

During the war the eight had been practically rulers of the city, 
but now the Parte Gzlelja, led by Lapo da Castiglionchio and 
Piero degli Albizzi, attempted to reassert itself. Salvestro de' 
Medici, hoxvever, ~ ~ h o  had always opposed the parte, was elected 
gonfaloniere in spite of its intrigues (1378), and the people were 
anxious to break the pon7er of the parte for good. A large body 
of ~vool carders gathered outside the city and conspired to sub- 
vert the signory and establish a popular government. Although 
the plot, in n-hich Salvestro does not seem to have played a part. 
was discovered. a good deal of mob violence occurred. and on 
July 2 1  the populace seized the podesti's palace, which they 
made their headquarters. Once the people were in possession of 
the palace. a carder named Michele di Lando took the lead. 
Master of Florence for one day, he quelled disorder and pillage, 
and reformed the constitution. But to satisfy the people several 
of the nobies, including Piero degli Albizzi, were put to death on 
charges of conspiracy, and many others were exiled. Perpetual 
rioting and anarchy succeeded. until at last, in 1382, a reaction set 
in, and order was restored by the guild companies. Again a new . 
constitution was decreed by which the gofzjaloniel-e and half the 
priori were to be chosen from the greater guilds and the other half 
from the lesser. The demagogues were executed or forced to fly, 
Michele di Lando was exiled, and the Guelph families gradually 
regained much of their lost power. 

Pisa.-In 1393 l l a so  degli Albizzi was made go?zjaloniere, and 
for many years remained almost master of Florence. A severe 
persecution was initiated against the Alberti and other families, 
who xvere disfranchised and exiled. Disorders and conspiracies 
against the merchant oligarchy continued. and the exiles caused 
the republic much trouble by intriguing against it in foreign 
States. In 1397-98 Florence was at  war with Gian Galeazzo 
Visconti, who, aspiring to the conquest of Tuscany. acquired the 
lordship of Pisa, Siena and Perugia; but just as the Milanese were 
about to march on Florence, Visconti died. His territories were 
divided between his sons and his condottieri. In 1404 the Flor- 
entines' attempt to capture Pisa single-handed failed, and Gabriele 
Maria \'isconti. lord of Pisa, placed himself under the protec- 
tion of the French king. The Florentines then made overtures to 
France, who had supported the antipopes all through the Great 
Schism, and suggested that they too would support the then 
antipope, Benedict X I I I ,  in exchange for the sale of Pisa. LVith 
French support they purchased the city in 140j. but a few days 
later the citizens rose in arms and recaptured it from the mer- 
cenaries. There was great consternation in Florence at  the news, 
and the Florentines attacked Pisa once more. After a six months' 
siege it surrendered on terms (Oct. 9,  14061, and Florence ac- 
quired a great seaport and was at  last able to develop a direct 
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maritime trade. 

Except in connection with the Pisan question, the republic had 
taken no definite side in the Great Schism which had divided the 
church since 1378. but in 1408 it appealed both to Pope Gregory 
XI1  and the antipope, Benedict X I I I ,  and suggested a council 
nithin its own territory. Gregory refused, but after consulting 
a committee of theologians ~ h o  declared him to be a heretic, 
the council promoted by Cardinal Cossa and other independent 
prelates met at Pisa. The council deposed both popes and elected 
Pietro Filargi as Alexander V (June 26). But Ladislas of Naples 
still occupied the Papal States, and Florence. alarmed at his grow- 
ing power and ambition, formed a league with Siena, Bologna and 
Louis of Anjou who laid claim to the Neapolitan throne, to drive 
Ladislas from Rome. Cortona, Orvieto, Viterbo and other cities 
were recovered for Alexander, and in Jan. 1410 Rome itself mas 
captured by the Florentines under Malatesta dei Malatesti. Alex- 
ander having died in May. Cardinal Cossa was elected as John 
X X I I I ,  and Florence purchased Cortona from the pope. 

ASCENDE~\.CY OF THE DE' MEDICI 

G i o v a n n i  de' Medici.-In I421 Giovanni de' Medici was 
elected gonfaloniere of justice, an event which marks the be- 
ginning of that family's power. The same year the republic 
purchased Leghorn from the Genoese for ~oo ,ooo  florins, and 
established a body of "consuls of the sea" to superintend mari- 
time trade. Fllippo Maria Visconti, who had succeeded in re- 
conquering most of Lornbardy, seized Forli. The Florentines 
declared war on him. and through Venetian intervention, Visconti 
was finally defeated and forced to accept peace on onerous terms 
(142 7) .  

The old systems of raising revenue no longer corresponded to 
the needs of the republic, and as early as 1336 the various loans 
made to the state were consolidated into one natlonal debt 
(nzonte j .  Subsequently all extraordinary expenditure was met by 
forced loans (pres tanee) ,  but because of the general discontent 
a catasto or assessment of all the wealth of the citizens was made 
in 1427. and measures were devised to distribute the obligations 
according to each man's capacity, so as to avoid pressing too 
severely on the poor. The catasto was largely the work of Giovanni 
de' Medici, who greatly increased his popularity thereby. He 
died in 1429. 

Cosimo de' Medid- An attempt to capture Lucca led Flor- 
ence, in alliance with Venice: into another costly war with Milan 
(1432-33), The mismanagement of the campaign brought about 
a quarrel between the aristocratic party. led by Rinaldo degli 
Albizzi: and the popular party led by Giovanni de' Medici's son 
Cosimo (1389-1464). Rinaldo succeeded in getting Cosimo 
exiled, but his proposal for a coup d'Ctat met with no response 
from his own party. and he failed to prevent the election of a 
pro-Medici signory in 1434. A revolution xas  only averted 
through the intervention of Pope Eugene IV. A parlamento was 
summoned, and the balia appointed decreed the return of Cosimo 
and the exile of Rinaldo degli Albizzi and others. On Oct. 6, 1134, 
Cosimo returned to Florence, and for the next three centuries the 
history of the city is identified with that of the house of Medici. 

Cosimo succeeded in dominating the republic while remaining 
nominally a private citizen. He exiled those who opposed him, 
and governed by means of the balia, which, re-elected every five 
years. appointed all the magistrates and acted according to his 
orders. In  1437 Florence and Venice were again at lvar with the 
Visconti, whose chief captain, Xiccolb Piccinino ( q . ~ . ) ,  on enter- 
ing Tuscany xi~ith many Florentine exiles in his train. was signally 
defeated at Anghiari by the Florentines under Francesco Sforza 
(1440) ; peace XT-as made the folloving year. The system of the 
catusto, which led to abuses, was abolished, and a progressive 
income tax (decinta sculataj was introduced with the object of 
lightening the burdens of the poor, who I\-ere as a rule Medicean, 
at the expense of the rich. 

Lorenzo  t h e  Magnificent.-In 1464 Cosimo died and was 
succeeded, not without some opposition, by his son, Piero. ~vho 
was very infirm. Various plots against him were hatched, but 
Piero's unexpected energy upset the schemes of his enemies. He 

died in 1469, leaving two sons, Lorenzo (1449-92) and Giuliano 
(1453-78). The former at  once assumed the reins of government 
and established his domination by means of provisional povern- 
ments consisting entirely of Alediceans, to be renewed every five 
years (1471). In  1472 a quarrel having arisen with Volterra, 
Lorenzo sent an expedition against the city. which was sacked, 
and many of the inhabitants n~assacred. As a result of a variety 
of causes an enmity arose between Lorenzo and Pope Sixtus IV, 
and the latter, if not an accomplice, a t  all events had cognizance 
of the Pazzi conspiracy against the Medici (1478). The result of 
the plot >,-as that Lorenzo strengthened his position, and put to 
death or exiled numbers of his enemies. He was excommunicated 
by Sixtus, who, together with King Ferdinand of Naples, waged 
war against him. 

Eventually the Florentines arere defeated at  Poggio Imperiale 
and the city itself was in danger. Lorenzo by his boldness in 
going to Yaples succeeded in concluding a peace with the king, 
which led to a reconciliation with the pope (1479-80). H e  was 
received with enthusiasm on returning to Florence and became 
absolute master of the city. From that time until his death the 
city Tias free from party strife under a de Jacto despotism. Be- 
cause of his .political activity Lorenzo had neglected the business 
interests of his firm, and in order to make good certain heavy 
losses he seems to have appropriated public funds. His foreign 
policy, which was magnificent but expensive, rendered further 
forced loans necessary. 

An attempt by the lTenetians to seize Ferrara led to a general 
Italian war. in ahich Florence also took part on the side hostile 
to Venice, and when peace was made in 1484, the republic gained 
some advantages. The following year a revolt of the Keapolitan 
barons against Ring Ferdinand broke out actively supported by 
Pope Innocent VII I ;  Lorenzo remained neutral a t  first. but he 
ended by giving Ferdinand assistance in spite of the king's un- 
popularity in Florence. Peace was made in 1486, and in 1487 
Lorenzo regained Sarzana. which Genoa had taken from Florence 
nine years previously. The general disorders and ceaseless in- 
trigues all over Italy required Lorenzo's constant attention. and 
he succeeded in making Florence "the needle of the balance of 
poner in Italy." At this time the Dominican friar, Girolamo 
Savonarola ( q . ~ . ) ,  was in Florence, and aroused the whole city 
by his denunciations of ecclesiastical corruption and also of that 
of the Florentines. H e  opposed Lorenzo's government as the 
source of the immorality of the people, and to some extent in- 
fluenced public opinion against him. I11 health now gained on 
Lorenzo. and Savonarola, ahom he had summoned to his bedside, 
refused to give absolution to the destroyer of Florentine liberties. 
Lorenzo died in 1492. 

Expuls ion  of t h e  Medici, 1494.-He nras succeeded by his 
son Piero, who had none of his father's capacity and made many 
blunders. \Vhen Charles VII I  of France came to Italy to con- 
quer Yaples. Piero decided to assist the latter, but as soon as 
Charles had entered Florentine territory and captured Sarzana, 
Piero \\ent to his camp and asked pardon for opposing him. The 
king demanded the cession of Pisa. Leghorn and other towns, 
which Piero granted, but on returning to Florence on Kov. 8. 
1494. he was refused admittance to the palace, and the people 
began to shout "Popolo e liberta!" in opposition to the hledicean 
cry of "Palle, Palle!" (from the LIedici arms). With a small 
escort he fled from the city, followed soon after by his brother 
Giovanni. That same day Pisa rose in revolt against the Floren- 
tines and nas occupied by Charles. 

The expulsion of the Medici produced some disorder, but Piero 
Capponi (q.v.) and other prominent cit~zens succeeded in keep- 
ing the peace. Charles entered Florence on Nov. I j a t  the head 
of 12.000 men. He was impressed nl th the wealth and refine- 
ment of the citizens, and above all with the solid fortresslike 
appearance of their palaces. But his demands by no means pleased 
the Florentines, and when the king began to hint a t  the recall 
of Piero de' Rledici. whose envoys had gained his ear, the signory 
ordered the citi~ens to be ready to resort to arms. The proposal 
was dropped, but Charles demanded an immense sum of money 
before he would leave the city. The syndics refused to accept 
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his insolent ultimatum, and the king said in a threatening tone, 
"Then we shall sound our trumpets," whereupon Capponi tore 
up the document in his face and replied, "And we shall ring our 
bells." The king. realizing what street fighting in Florence vould 
mean, at once came to terms; he contented himself with 120,ooo 
florins, agreeing to give up the fortresses he had taken and to 
keep the Medici in exile. But it was not until Nov. 28, after an 
exhortation by Savonarola, whom he greatly respected, that he 
left Florence. 

Savonaro1a.-It was intended to re-establish the government 
on the basis of the old republican institutions, but it was found 
that 60 years of Medici rule had reduced them to mere shadows, 
and the condition of the government Tvas utterly chaotic. Conse- 
quently men talked of nothing save of changing the constitution, 
but.  unfortunately. there was no longer an upper class accustomed 
to public affairs. while the lower class Tvas thoroughly demoral- 
ized. Savonarola. who had already made a reputation as a moral 
reformer. began his famous series of political sermons, and grad- 
ually a new government was evolved. each law being enacted 
as the result of his exhortations. A greater council empowered 
to appoint magistrates and pass l a m  \\-as formed, to which a11 
citizens ~ h o  had paid their taxes, and beneficiati (i.e., who had 
sat in one of the higher magistracies, or xvhose fathers, grand- 
fathers or great-grandfathers had done so) were eligible. There 
were 3,200 such citizens. and they sat one-third at a time for six 
months. The greater council was to elect another council of 
80 citizens over 40 years old; this body was to appoint ambassa- 
dors and commissaries of war, and deal with other confidential 
matters. The system of forced loans was abolished and a 10% 

t ax .  on real property introduced in its stead, and a law of 
amnesty for political offenders enacted. Savonarola also proposed 
a court of appeal for criminal and political offenses tried by the 
Ot to  di guardill e balia; this too Tvas agreed to, but the right of 
appeal was to be, not to a court, as Savonarola suggested, but to 
the greater council, a fact which led to grave abuses, as judicial 
appeals became subject to party passions. But in spite of Savo- 
narola's popularity. there was a party called the Bigi (grays) who 
intrigued secretly in favour of the return of the Medici, while the 
men of wealth, called the Arrabbiati, although they hated the 
Medici. Tvere even more openly opposed to the actual regime. 
The adherents of Savonarola were called the Piagnoni, or snivel- 
lers, .while the Xez~ tml i  changed sides frequently. 

A league between the pope. the emperor. Venice and Spain 
having been made against Charles VIII.  the French king \\-as 
forced to return to France. On his return journey he violated 
his promise by giving aid to the Pisans in their revolt against 
Florence, and did not restore the other fortresses. Piero de' 
Medici's attempt to seize Florence failed, but the conditions of 
the city were not prosperous; its resources \\,ere strained by the 
sums paid to Charles and by the war? its credit n7as shaken, its 
trade paralyzed; famine and plague visited the city, and the war 
to subjugate Pisa was proceeding unsatisfactorily. IVorse still 
was the death, in 1496, of one of its ablest and most disinterested 
statesmen. Piero Capponi. The league now attacked Florence, 
for Pope Alexander VI  hated Savonarola and was deterinined to 
destroy the republic, so as to reinstate the Medici temporarily, 
and prepare the \yay for his own sons; Venetians and Imperialists 
besieged Leghorn, and there was great misery in Florence. 

All this decreased Savonarola's popularity to some extent. but 
the enemy having been beaten at  Leghorn and the league being 
apparently on the point of breaking up, the Florentines took 
courage and the friar's party vias once more in the ascendant. 
Kumerous processions were held, Savonarola's sermons against 
corruption and vice seemed to have temporarily transformed the 
citizens, and the carnival of 149; remained famous for the burn- 
ing of the "vanities" (i.e., indecent books and pictures and carnival 
masks and costumes). The friar's sermons against ecclesiastical 
corruption, and especially against the pope, resulted in Savo- 
narola's excommunication. The party hostile to him gained ground 
with the support of the Franciscans, who disliked the Dominican 
order. The pope again and again demanded that the friar be 
surrendered to him, but, in spite of his threats of an interdict 

against the city, without success. I n  1498, however, a signory 
of Asrcrbbiati having been elected, Savonarola was arrested and 
imprisoned. The comnlission appointed to try him on charges 
of heresy and treason \\-as composed of his enemies; many ir- 
regularities were committed during the three trials. and the pris- 
oner was repeatedly tortured. The outgoihg signory secured the 
election of another which mas of their way of thinking, and on 
May 2 2 ,  1498, Savonarola was condemned to death and executed 
the follo\ving day. 

Piero Soderini.-The pope having been satisfied, the situation 
in Florence was less critical for the moment. But Cesare Borgia 
suddenly demanded the reinstatement of the lledici in Florence, 
and the danger was only warded off by appointing him captain- 
general of the Florentine forces at  a large salary ( I  j o r ) .  The 
weakness of the government became every day more apparent. 
In I 502, in order to give more stability to the government. the 
office of gonfnloniere, with the right of proposing laws to the 
signory, was made a life appointment. The election fell on Piero 
Soderini (1448-1522). an honest public-spirited man of no par- 
ticular party, but lacking in strength of character. One useful 
measure which he took xyas the institution of, a national militia, 
at the suggestion of Siccolb IlIachiavelli ( I  jo 5 ) .  liean\vhile the 
Pisan war dragged on until in 1509 the city was driven by famine 
to surrender and again becarne a dependency of Florence. 

The  Schismatic Counci l  of Pisa.-In 1510 Pope Julius T I ,  
having seceded from the league of Cambrai, in which he had 
joined France and Spain against Venice, raised the cry of "Fuori 
i Barbari" ("out ni th  the barbarians"), with a vie\\? to expelling 
the French from Italy. King Louis thereupori proposed an ecu- 
menical council and demanded that it be held in Florentine terri- 
tory. The republic agreed to the demand. and the council TT-as 
opened at Pisa. whereupon the pope immediately placed Florence 
under an interdict. A Spanish army under Raymundo de Cardona 
entered the republic's territory and demanded ~ o o . o o o  florins, 
the dismissal of Soderini, and the readmission of the Medici. 
Soderini offered to resign, but the greater council supported him 
and preparations for defense were made. In August the Spaniards 
took Prato by storm and committed hideous atrocities on the in- 
habitants; Florence was in a panic, a group of the nobles forced 
Soderini to resign and leave the city, and Cardona's nelv terms 
were accepted, viz., the readmission of the Medici, a fine of 
I jo.ooo florins and an alliance with Spain. 

R e t u r n  of t h e  Medici, 1512.-On Sept. I ,  151 2 ,  Giuliano and 
Giovanni de' Lledici. and their nephew. Lorenzo. entered Florence 
xvith the Spanish troops, and a constitution similar to that of 
Lorenzo the Magnificent was created. Giuliano became de jacto 
head of the government, but he did not pursue the usual vindictive 
policy of his house. In 1513 ,  on the death of Julius 11. Giovanni 
de' lledici was elected pope as Leo X. In March 1514 Giuliano 
died. and ?vas succeeded by Lorenzo. 17-ho was also created duke 
of Urbino. At his death, in I j ~ g ,  Cardinal Giulio de' kledici took 
charge of the government. He did not rule badly and maintained 
at all events the outward forms of freedom. In 1523 he xas  elected 
pope, as Clement VII .  and sent his relatives. Ippolito and Xles- 
sandro. both minors and bastards. to Florence under the tutorship 
of Silvio Cardinal Passerini. 

Second Expuls ion  of t h e  Medici, 1527.-Cardinal Passerini's 
regency proved most unpopular, and the city was soon seething 
with discontent. Revolts broke out and Passerini shon-ed himself 
quite unequal to the situation. The nobles 75-ere mostly anti- 
Medicean, and when Filippo Strozzi. and above all his wife, threw 
their influence in the scales against the Lledici, and the magistrates 
declared for their expulsion from pon-er. Passerini. Ippolito and 
hlessandro left Florence (May I 7 ,  1527) .  A Co~zsiglio degli Scelti 
\vas summoned and a constitution similar to that of Savonarola's 
time n as eqtablished. 

The greater council was revived and Siccolb Capponi created 
gonfa1o~zlei.c for a year. Rut FIorence mas torn by factions. Hav- 
ing been re-elected go?z,taloniei.e in spite of much opposition in 
I j.8. Capponi tried to make peace with the pope but his corre- 
spondence ni th the Vatican resulted in a quite unjustified chargr 
of high treason, and although acquitted he had to resign office 
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and leave the city for six months. Francesco Carducci was elected 
gonfaloniere in his place. and on June 29, I jz9, the pope and the 
emperor concluded a treaty by which the latter agreed to re- 
establish the hledici in Florence. 

Siege of Florence a n d  Res tora t ion  of t h e  Medici.-Car- 
ducci made preparations for a siege, but the majority of the people 
were against him, either from Medicean sympathies or fear, al- 
though the Frateschi ,  as the believers in Savonarola's views were 
called, supported him strongly. A body called the N o v e  della 
ildilizia, of whom Michelangelo (q.v.) Buonarroti was a member, 
was charged with the defense of the city, and Michelangelo him- 
self superintended the strengthening of the fortifications. A most 
unfortunate choice for the chief command of the army was t h e s  
appointment of Malatesta Baglioni. In  August an imperial army 
under Philibert, prince of Orange, advanced on the city. In Sep- 
tember Malatesta surrendered Perugia, and other cities fell before 
the imperialists. All attempts to come to terms with the pope 
were unsuccessful, and by October the siege had begun. Although 
alone against papacy and empire, the citizens showed the greatest 
spirit and devotion, and were successful in many sorties. The 
finest figure produced by these events was Francesco Ferruccio 
(q.11.); by his defense of Empoli he showed himself a first-class 
soldier, and was appointed commissioner-general. But Malatesta 
was a traitor at heart and hindered the defense of the city. Fer- 
ruccio, who had recaptured Volterra, marched to Gavinana above 
Pistoia, to attack the imperialists in the rear; but in spite of his 
heroism he was defeated and killed (Aug. 3) ; the prince of Orange 
also fell in that desperate engagement. The signory, at last realiz- 
ing that Malatesta was a traitor, dismissed him; but it was too 
late, and he now behaved as though he were governor of Flor- 
ence; when the troops attempted to enforce the dismissal he 
turned his guns on them. On Aug. 9 the signory saw that all hope 
was lost and entered into negotiations with Don Ferrante Gonzaga, 
the new imperial commander. On the 12th the capitulation was 
signed; Florence was to pay an indemnity of 80.000 florins, the 
hledici were to be recalled, the emperor was to establish the new 
government, "it being understood that liberty is to be preserved." 
Baccio Valori. a Medicean who had been in the imperialist camp, 
took charge, and the city was occupied by foreign troops. A 
pi~rlrrntento was summoned, the usual packed balia created, and 
all opposition silenced. The city was given over to Pope Clement. 
who, disregarding the terms of the capitulation. had Carducci and 
Girolami (the last gonfaloniere)  hanged, and established Ales- 
sandro de' Medici, the natural son of Lorenzo, duke of Urbino, as 
head of the republic on July j. I 531. The next year the signory 
was abolished, Alessandro created gonfaloniere for life, and his 
lordship made hereditary in his family by imperial patent. Thus 
Florence lost its liberty. and came to be the capital of the duchy 
(afterward grand duchy) of Tuscany. iP. V.; L. V.)  

T h e  Medici's G r a n d  Dukes.-Cosimo I ,  who succeeded Ales- 
sandro when he was slain by his brother Lorenzino. laid the founda- 
tions of the regional state. which took the place of the small 
Florentine republic. He established a strong centralized govern- 
ment and started a policy of territorial expansion which led to 
the conquest of Siena and its surrounding area. The loss of old 
civic liberties \vas the price that Florence paid for the political 
unification of Tuscany under the Medicean rule. Solemn recog- 
nition of the new princedom came when Pope Pius \' conferred on 
Cosimo the title of hereditary grand duke in I 567. which in I j76  
was confirmed by Emperor Maximilian 11. Cosimo's successor, 
Francis I. is chiefly remembered for the establishment of Leghorn 
as the great modern port of Tuscany. The policy of the next 
grand duke, Ferdinand I! former cardinal and brother of Francis, 
was far more ambitious in scope, if not in achievement. With 
him Tuscany entered the arena of international politics, shaking 
off the traditional Spanish influence for a fresh alliance with 
France. This was sealed by the marriage of Maria, daughter of 
Francesco di Medici. with King Henry IV, newly converted to 
Catholicism. Special attention was given to maritime develop- 
ment, and even attempts at colonial conquests were made by 
sending an expedition to Brazil. The progress of agriculture was 
furthered by important works of land reclamation in the marshes 

of Valdichiana. Maremma and Pisa. But the Tuscan grand duchy 
soon degenerated after Ferdinand's death. The inefficient rule of 
the weak Cosimo I1 was followed by the regency period when the 
mother and grandmother of young Ferdinand I1 directed the home 
and foreign affairs of the state with worse results. The decline 
of the Medici family reached its nadir with the sickly and inept 
Cosimo 111, who let foreign powers decide the fate of Tuscany. 
I t  was decreed at the treaty of London in 1718 that Don Carlos 
of Spain,'upon the extinction of the native dynasty, should receive 
Tuscany. But, in fact, because of intervening changes in the 
international scene, upon the death of the last Medici-the child- 
less Gian Gastone-the grand duchy was assigned in 1737 to 
Francis, duke of Lorraine, who became Francis I1 of Tuscany 
and, in 1745, the emperor Francis I. 

T h e  1 8 t h  Century.-As Francis, who was the husband of 
Maria Teresa of Austria. resided abroad, Tuscany was governed 
for almost 30 years by a series of foreign regents. The first duke 
of Lorraine to settle in Florence mas Francis' son, Leopold I .  who 
remained from I 76 j to I 790. and proved one of the most capable 
and remarkable of the enlightened princes of the 18th century. 
He improved the administration of justice, suppressed torture and 
capital punishment. reduced mortmain, and introduced a system of 
free trade. Taxation was also reorganized on a basis of equality 
for all citizens. and the system of nzezzadria (crop sharing) be- 
tween landowners and tenant farmers was introduced in agricul- 
ture. Leopold's intervention in religious matters, inspired by 
the most progressive ideas of the "enlightened age," was equally 
effective in curbing the excessive power of the clergy and in re- 
jecting its interference in economic and political affairs; but his 
attempt to modify internal ecclesiastical discipline, although sup- 
ported by the bishop of Pistoia, Scipione de' Ricci, failed because 
of the condemnation of the pope. The appointment of Ferdinand 
I11 as duke of Tuscany when his father Leopold became emperor 
and removed to Vienna was followed in 1799 by a brief revival 
of republican government in Florence during the wars of the 
French Revolution. After the peace of Lunkville in 1801, Tuscany 
became the kingdom of Etruria under Louis, duke of Parma. ( S e e  
also ~IEDICI,  and for further history, TUSCANY and ITALY: H i s -  
t o r y . )  
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FLORENCE, a city of northwestern Alabama, U S . ,  on the 
north bank of the Tennessee river, in the fertile Muscle shoals 
district; seat of Lauderdale county. Just upriver is the Wilson 
dam; across the river are important chemical and metallurgical 
plants and the Tennessee Valley authority's fertilizer-munitions 
centre. The city has several manufacturing industries. I t  is the 
seat of Florence State college, established in 1872, the oldest state 
teachers college in the south. 

Florence m-as founded in 1818 by the Cypress Land company and 
chartered in 1826. I t  was named for Florence. Italy. An early 
property holder was Andrew Jackson. Among the distinguished 
ante-bellum homes are the Forks of Cypress, Mapleton, the 
Simpson-Irvine home and Rogers Hall. During the American 
Civil War the town was raided several times by the Federal forces. 
For comuarative uopulation figures see table in ALABAMA: P o ~ u -  - - - 
lat ion.  (B. CR.) 

FLORENCE, a city of northeastern South Carolina, U S . ,  
about 80 mi. E. of Columbia; the seat of Florence county. I t  is 
an important sales, distribution and manufacturing centre for the 
tobacco-rich Pee Dee section of the coastal plain. The Clemson 
college experimental station, a University of South Carolina ex- 
tension centre and the state industrial school for boys are located 
there. 

Sites of interest include a museum and library, the latter having 
extensive state historical material. There is a national cemetery 
and nearby is a Confederate prison stockade. Timrod park and 
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the Henry Timrod School shrine display indigenous trees and 
flowers, and the i\'omack gardens and nursery are noted for azaleas 
and camellias. Florence lvas founded about 1856, chartered in 
1871, incorporated in 1890. The city adopted the council-man- 
ager form of government in 1921. For comparative population 
figures see table in SOUTH CAROLIXA: Population. (A. L. D.) 

FLORENCE OF WORCESTER (d. 11 l 8 ) ,  English monk, 
usually accepted as the author of Chronicon ex chronicis, which is 
valuable for late Anglo-Saxon and early post-Conquest history. 
I ts  basis is the universal history (from the creation to 1082) 
compiled by Marianus Scotus, an Irish recluse at  Mainz. The 
author of the Chronicon, like Marianus, was a careful annalist 
with a marked interest in chronology. He supplements Rfarianus' 
scanty treatment of English affairs by drawing on Bede. Asser, 
lives of English saints, laws, the Anglo-Saxon Chronicles and also 
on local records and traditions. 

Under the year 1118 the Chronicon records the death of 
Florence (July 7), but it is continued without break to 1131 by a 
John of Worcester, who. later, added material up to 1140. On the 
interpretation of the notice under 11 18 depends Florence's claim 
to authorship, but what Orderic Vitalis has to say of John's his- 
torical work at  Worcester suggests that John's part in the whole 
Chronicon is more substantial than has been traditionally allowed. 
After 1131, the C/zro?zicon was copied at  other monasteries, in 
several cases continued and frequently used by chroniclers. 

The standard edition is Florentii W'igorniensis monachi Clzroni- 
con ex chronicis, ed. by Benjamin Thorpe, English Historical 
Society, 2 vol. (1848-49), which excludes Marianus' text ~ilhere 
possible and follows the editio princeps of 1592 by ivilliam Howard 
in printing the continuation to 1141. and adds a second continua- 
tion to 1295; translation of English material to 1295 by R.  Forester 
in Bohn's Antiquarian Libvary (1854). 

See The  Chronicle of John o f  Worcester, 1118-1140, ed. by  J. R. H .  
Weaver, Anecdota Oxoniensia (1908) ; D. Whitelock, English Historical 
Documents, vol. 1 ,  pp 113 f f ,  121 (1955). (G. SD.) 

FLORES, JUAN J O S ~  (1800-1864). autocratic first presi- 
dent and long-time dictator of Ecuador, was born in Venezuela 
on July 19, 1800. At 15 he enlisted in the forces fighting the 
Spaniards and fought practically continuously for the next ten 
years, becoming one of Sim6n Bolivar's trusted senior officers. In 
1826 he became commanding general of the southern region of the 
federation of Gran Colombia. He fought brilliantly at the battle 
of Tarqui, where the Peruvian attempt to wrest territory from 
Colombia xvas thwarted. In  1830 he took the lead in establishing 
Ecuador as a separate country and became its first president. He 
held office from 1830 to 1834, crushing several revolutionary at- 
temps to unseat him. Following four years as army commander he 
regained the presidency in 1839, relinquishing it in 1845 after 
a liberal revolution. Exiled first to Europe and later to Argentina 
and Chile, Flores spent the next 15 years plotting to return to 
Ecuador. He finally accomplished this through Gabriel Garcia 
Moreno. his son-in-law. who became president in 1861. Flores 
aided Garcia Moreno militarily during the latter's term, beating 
off Peruvian attempts to seize Guayaquil. Flores died on Oct. 1, 
1864, while engaged in putting down a revolt against Garcia 
Moreno. His death closed a turbulent career, marked by revolu- 
tion, invasion, corruption and oppression, characteristic of Ecua- 
dor's early years as an independent nation. 

FLORES, a department in south-central Uruguay, named for 
Gen. Venancio Flores. leader of the Colorado party and president 
of Uruguay (1865-1868). Pop. (1954 est.) 41,081; area 1,982 
sq.mi. Flores, like its neighbouring departments, is a great rolling 
pasture supporting concentrations of livestock-in the 1950s about 
1,000.000 sheep and 250,000 cattle. Industrial crops, principally 
sunfloner seeds and flax, are grown. as well as cereals and forage. 
The departmental capital, Trinidad (est. pop. 24,000) is connected 
by railroad and highway to Durazno 29 mi. S.W. (M. I .  V.) 

FLORES, an island forming part of the Azores archipelago. 
Pop. (1950) 7,850; area. 55 sq.mi. Flores and the adjacent island 
of Corvo (pop. 731; area, 7 sq.mi.) constitute the westernmost 
group of the Azores, from the rest of which w they are widely 
severed. I t  derives its name from the abundance of the flowers 

that find shelter in its deep ravines. I ts  capital is Santa Cruz das 
Flores. In 1591 Flores was the station of the English fleet be- 
fore the famous sea fight between Sir R. Grenville's ship "Re- 
venge" and a Spanish fleet of 15 vessels. See AZORES. 

FLORES, one of the Lesser Sunda (Kusa Tenggara) islands, 
Indonesia, the last large island of the chain which extends east- 
ward from Java, and lies between Celebes and Timor. Flores has 
an area of 6.622 sq.mi.. is 224 mi. in length and 44 mi. in width. 

Flores is a long narrow island extending from east to west, 
with several deep inlets, the chief being Maumere bay on the 
north coast, in the east, in which is Poelau Besar or Mangkure. 
On the north coast, too, are Terang bay, Sindeh bay and Hading 
bay; on the south coast, Aimere bay and the Gulf of Endeh; 
and on the east coast, Okka and Konga bays, tmo deep inlets, the 
former cutting through high mountains. The island is very moun- 
tainous, with the greatest heights in the western part where the 
peaks of the Mandasawu range reach more than 7,000 it .  There 
are ten active volcanoes in the central and eastern parts of the 
island, although the western section has a few which are in the 
fumarole stage. The interior, which is heavily forested, has been 
but little explored, but the existence of slates, chalk and sand- 
stones, with eruptive rocks and volcanoes, indicates that geologi- 
cally the island is similar in structure to others of the Lesser 
Sunda chain. The few rivers known run either northward or south- 
ward, and do not seem to be navigable, with the exception of the 
Reo river. for about a mile. In  northern Manggarai, in the north- 
west where there is a considerable area of limestone. the rivers 
sometimes run underground. Little is known of the flora and 
fauna. but the former includes, in the forests, coconut palms. and 
the sapan, cinnamon and sandal tree. Most of the vegetation con- 
sists of either tropical deciduous forest or savanna. The popula- 
tion of Flores in 1956 was estimated a t  894,826; mainly of a mixed 
Malay-Papuan type, the so-called Alfur type. In  the west the 
Manggarese have more of the Malayan characteristics, while in the 
central and eastern parts the people are more Papuan in appear- 
ance. In addition to these there are settlers all round the coast 
from Macassar, Sumba, Sumbawa and the Solor isles; in Todo, 
Manggarai, are colonists said to be descended from Jfenangkabau 
Malays; and on the Endeh coast are descendants of shipwrecked 
Chinese. The indigenous population long remained heathen, but 
Christianity spread rapidly in modern times; almost all of the 
Christian population became Roman Catholic. The remainder is 
either Mohammedan, in the coastal areas, or still pagan. The 
people of Endeh and Manggarai are the most developed, those of 
Central Flores the most savage and warlike, but industry every- 
where is at a low stage of development, and the people make their 
living mostly by fishing, hunting and simple agriculture. Maize is 
the chief food, though rice is also grown and coconuts are culti- 
vated. copra forming the chief article of export. Other items are 
small amounts of coffee, sandalwood, cinnamon, tobacco, mother- 
of-pearl and trepang. Coffee is grown in the districts of Mang- 
garai and Ngada, in the west, while cotton was for a time cultivated 
under Dutch supervision. Iron, sulfur, pumice stone and saltpetre 
are found. Horses, buffaloes, pigs. dogs and fo\vls are kept, but 
meat is little eaten except a t  festivals. Baju  and sarong, or even 
trousers, are worn generally in the east and south, and often 
sarong only in the west; ceremonial garments are very elaborate, 
and many ornaments are worn. The form of house varies greatly. 
In Ngada houses are built on terraces. often on piles, and they 
are neat and regular in arrangement and are surrounded by a hedge 
of bamboo. In  Manggarai they are conical in form, with a roof 
reaching to the floor; they are divided into separate rooms for dif- 
ferent families. and a passage where unmarried men and strangers 
sleep. In the east the houses are smaller and inhabited by one 
family only, while in Endeh they are square, roomy and well-built. 
Each village has its barns and, generally, a pen~ali  house. The 
ground is usually owned communally by the tribe, and the head 
man, tuan tanah, has great power. But hereditary tenure of the 
individual prevails in Ngada, and here a stranger may own the 
uncultivated land he breaks up, whereas in the remainder of the 
island he has no rights. 

Dutch rule reached the people through their chiefs and weaned 



them gradually from a state of primitive culture to one of semi- 
civilization. -hich became apparent in most of the coastal districts. 
Endeh. Aimere, Reo and Labuan are ports of call for vessels. 
A fair-weather motor road traverses the entire island from west to 
east. There is an airfield at  Reo on the northwest coast. Flores 
originally mas tributary to princes of Celebes. including Ylacassar. 
and nhen their power mas broken by the Dutch in 1667 the island 
became open to Dutch influence, though Larantuka, in the east, 
together mith some of the neighbouring islands, was claimed by 
Portugal, and in 1818 a commission confirmed Portugal's right. 
I n  that year the Dutch stationed an official at Endeh bay to sup- 
press piracy, but no impression mas made until 1838, when the 
place was bombarded and seven chiefs journeyed to Kupang, in 
Timor, to apologize for their piratical activities. A treaty was 
then made with these and other chiefs of Endeh. Trouble ai th  
the Portuguese authorities in Larantuka and the island of Solor 
in 1848 led to negotiations with Portugal when, in return for the 
remission of certain debts, the Portuguese government renounced 
all claims to Larantuka and the neighbouring islands, and though 
the treaty embodying this was not ratified until 1859, Dutch troops 
were sent to garrison the ceded districts in 1851. Later the troops 
were withdrawn and a civil official appointed to reside at Laran- 
tuka; for many years afterward there was considerable trouble here 
and at  Endeh. on account of slave raids and piracy. The rajah 
of Larantuka, a Christian, %as the principal cause of annoyance, 
and his arrest and banishment in 1905 led to a peaceful state of 
affairs. A treaty was concluded in 1874 with one of the principal 
chiefs of central Flores, but attempts made in 1887, 1888 and 
1889 to penetrate into the interior failed, and in 1890 two large 
military expeditions were compelled to withdraw, because of the 
hostility of the natives. Eventually, from Endeh as a base, a 
body of mounted police succeeded in penetrating and pacifying 
the whole of the inland region (190j), and civil government was 
established. Manggarai has always been associated with the Sul- 
tan of Bima, in Sumbawa. The Dutch only once interfered- 
to suppress a small rising in 1909, The other states of Flores all 
came under the "short declaration," which allowed them some 
measure of self-government under Dutch supervision. Flores was 
occupied by Japanese troops during World War 11. 

(E. E. L.; X.) 
FLOREY, SIR HOWARD WALTER (1898- ), Aus- 

tralian pathologist, born at  Adelaide, South Australia, Sept. 24, 
1898, \?as a~ ia rded  the Nobel prize for physiology and medicine 
in 1945. together with Ernst Chain and Sir Alexander Fleming, 
"for the discovery of penicillin and its curative effects in various 
infectious diseases." He studied medicine a t  Adelaide and Ox- 
ford universities until 1924 and then undertook research work in 
Great Britain and the United States. After holding a fellowship 
and a lectureship at  Cambridge (192 7-31) and the professorship 
of pathology at  Sheffield (1931-3j), he became professor of pa- 
thology a t  Oxford from 1935 onnard. 

Florey's contributions to experimental pathology were mainly 
concerned with fundamental phenomena of inflammation and later 
also with secretion of mucus by mucous membranes. The study 
of mucus roused his interest in lysozyme, a bacteriolytic enzyme, 
and work on this was continued with his colleagues until the en- 
zyme was purified and its substrate characterized. This led to 
plans for a wide survey of naturally occurring antibacterial sub- 

F L ~ R E Z ,  ENRIQUE (1702-1 773), Spanish Augustinian 
monk, an outstanding historian and scholar, was born a t  Villadiego. 
July 21, I 702. A notable example of 18th-century erudition, his 
EspavZa sagrada, 29 vol. (1747-5 j ;  continued by others to 51 vol ; 
index by A. Gonzilez Palencia, 1918)) embodies the results of tire- 
less research in many archives on the origins and growth of re- 
ligious foundations in Spain; for transcriptions of documents and 
study of secondary materials (coins, medals. inscriptions, legends) 
it is an essential sourcebook for the history of Spain. His bio- 
graphical lMemorias de las reinas catdlicas (1761) has charm. 

F16rez died at  Madrid on May 5 ,  17 73. (R .  F. B.) 
FLORIAN (FLORIANUS), SAINT (d. 304), a Roman army 

officer and martyr. He occupied an administrative post in Nori- 
cum. now part of Austria, and was martyred under Diocletian. 
His Acta,  with little historical value. date from the end of the 8th 
century. 

Florian is regarded as one of the patron saints of Poland, Linz 
and Upper Austria. His protection is often sought against fire, 
and his feast is kept on May 4. 

See H .  Thurston and D. Attwater (eds.), Butler's Lives o f  the Saints, 
vol. ii, pp. 230-231 (1956). 

FLORIAN, JEAN PIERRE CLARIS DE ( I  755-1 794) 
French poet and romance writer, was born at  the chateau of 
Florian, near Sauve, in the department of Gard. His uncle and 
guardian. the marquis of Florian, who had married a niece of 
Voltaire, introduced him at  Ferney and in 1768 he became page 
at  Anet in the household of the duke of Penthihvre, who re- 
mained his friend throughout his life. He then studied at  the 
artillery school at  Bapaume and became a captain of dragoons. 
On the outbreak of the French Revolution he retired to Sceaux, 
but he was soon discovered and imprisoned; and though his im- 
prisonment was short he survived his release only a few months. 
dying on Sept. 13, I 794. 

Florian's first literary efforts were comedies; his verse epistle 
Voltaire et le serf d z ~  h lon t  Jura and an eclogue R u t h  were 
crowned by the French academy in 1782 and 1784 respectively.. 
In 1782 he also produced a one-act prose comedy, L e  B o n  LI;le'?zage, 
and in the next year Galate'e, a romantic tale in imitation of the 
Ga!atea of Cervantes. Other short tales and comedies followed, 
and in 1786 appeared N u m a  Pompilius, an undisguised imitation 
of Fenelon's Te'le'maqzre. 

In  1788 he became a member of the French academy, and pub- 
lished Estelle, a pastoral of the same class as Galatde. Another 
romance, Go?zzalve de Cordoue, preceded by a historical notice of 
the Moors, appeared in I 791 and his famous collection of Fables 
in 1792. 

Among his posthumous works are La  Jcunesse de Flovian, ou  
rkfdmoires d'une jeune Espagnol (1807) and an abridgment ( I  799) 
of D o n  Quixote, which, though far from being a correct representa- 
tion of the original, had great and merited success. 

Florian imitated Salomon Gessner, the Swiss idyllist, and his 
style has all the artificial delicacy and sentimentality of the 
Gessnerian school. Perhaps the nearest example of the class in 
English literature was afforded by John Wilson's (Christopher 
North s)  Lights and Shadows of Scott ish Li fe .  Among the best 
of his fables are "The Monkey Showing the Magic Lantern," 
"The Blind Man and the Paralytic" and "The Monkeys and the 
Leopard." 

stances, of which many were known. An edition of Florian's Oeuvres compl2tes appeared in Paris in 16 
I n  this survey, which started in 1939, penicillin soon showed SO vol. (1820) ; his Oet~vres inkdites in 4 "01. (1824). 

much promise that other studies were dropped and research was See "Vie de Florian" by L. F. Jauffret, prefixed to his Oeuvres 
concentrated on investigating and producing penicillin and even- PoJthumes (1802) ; A. J. N. de Rosny, Vie de ~ l o r i a n  (paris, year y)  ; 
tually on bringing it  into clinical use. Sainte-Beuve, Causeries du lundi, t. iii; A. de Montvaillant, Flortan, 

sa vie, ses oeuvres (1879) ; Lettres de Florian ci M m e .  de la Briche, 
I n  I943 Florey with a research team to north Africa to published, with a notice by the baron de Barante, in Mklalzges, pub- 

investigate the possibility of using the penicillin then available lished (1903) by the Sociktk des bibliophiles franpis; G. Gaillard, 
on the wounded. In  1943-44 he visited Moscow with an Anglo- F1Orian~ sa Oeuvre ( 1 9 ~ ~ ) .  
American scientific mission. I n  1944 he visited Australia and FLORIAN~POLIS, a city and port of southern Brazil, and 
New Guinea at  the invitation of the Australian army. Later capital of the state of Santa Catarina (q . v . ) ,  is located some 450 
he mas an adviser to the Australian National university in Can- mi. S.W. of Rio de Janeiro, on the western side of Santa Catarina 
berra. Island (Ilha de Santa Catarina) which is connected to the mainland 

Florey was elected a fellow of the Royal society in 1941, and by a steel bridge 2,788 ft,  long. Pop. (1950) 48,264. This island 
received many honours. H e  was knighted in 1944. city serves as the state administrative and commercial centre in 



spite of the difficulties involved in reaching the inland parts of the 
state from the coast. The Great Escarpment which marks the 
edge of the Parana plateau is especially steep in Santa Catarina 
and the interior of the state is more closely connected to P6rto 
Alegre and Curitiba than to the state capital. Florian6polis is 
linked with other coastal toxvns, such as Blumenau and Joinville, 
by all-weather gravel highways. There are air services to the 
interior. 

The  central part of Florian6polis consists mainly of lvharves, 
\varehouses and business establishments. This older harbour dis- 
trict is encircled by a modern residential garden section known as 
Praia de Fora built on the surrounding hill slopes. 

The  first European settlement on Santa Catarina Island x a s  
made in I j42 by the Spaniards under Alvar Xufiez Cabeza de 1-aca, 
n-ho proceeded to march inland over rugged terrain to .-\suncion in 
Paraguay. The Portuguese established their control of this south- 
ern part  of the coast when they sent an espedition from Sao \-icente 
to occupy the island in 1675. The present city \\-as established in 
1;oo as Desterro. I n  1 7 7 7  the island xvas occupied by a Spanish 
espedition, but it was returned in the same year to Portugal by 
treaty. 

I n  1893 the island was captured by revolutionists who opposed 
the government of Pres. Floriano Peixoto. \!-hen the revolution 
collapsed the city was named Florianopolis in honour of the presi- 
dent. ( P  E. J . )  

FLORIANOPOLIS SUSPENSION BRIDGE, an eyebar 
suspension type n-ith a main span of 1.113 It .  9 in.. Tvas con- 
structed (1923-26 I for the state of Santa Catarina. Braz.. to carry 
a highn-ay. electric railn-ay and water supply to the capital city 
Floriancipolis situated on an island off the r\tlantic coast. 

The  structure, designed by Robinson and Steinman, consulting 
engineers. is the first exa~nple of a new form of suspension bridge 
whereby greatly increased economy and rigidity are secured 
simultaneously. I t s  diqtinctive ieature is the utilization of the 
cable to replace the middle half of the top chord of the stiffening 
truss and the consequent change from the conventional parallel 
chord truss to a stiffening truss of more effective outline, namely, 
with maximum depth near the quarter points of the span. These 
features combined yielded a structure four times as rigid as the 
previous conventional design! together xvith a saving of one-third 
of the steelxvork. 

Another departure from conventional practice was the adoption 
of rocker t o ~ c r s .  which, eliminating the cust'omary bending 
stresses. contributed a saving of ?or;  of the steelwork in the 
to\\-ers and permitted the main piers to be reduced to concrete 
cylinders. 16 ft. in diameter. The steel ton.ers are 2 2  j ft. high. 
Instead of x i r e  for the cables. eyebars were adopted. these were 
made o i  the newly developed. high-tension. heat-treated carbon 
steel. having a yield point exceeding 7j.000 Ib, per square inch 
and used with a 17-orlring stress of jo.000 Ib. per square inch. 

I n  the foundation work for the main piers, novel construction 
methods had to be devised. By excavating and concreting suc- 
ce.csive test pits, the entire foundation area of one pier \\-as 
carried down 2 0  ft .  belon the hotton1 of the cofierdanl to bedrock 
a t  elevation -60. The concrete anchorages are of novel design. 
U-form in plan, for maxilnum efficiency. The island anchorage is 
on rock, the continent anchorage on piles. An entirely new method 
ITas developed for the erection of the eyebar cables and the 
suspended stiffening trusses, using overhead trolley, thus eliminat- 
ing ~ o o d e n  inlsexvork and  orkin king platforms. The  bridge. nhich 
was more than three years in building. provided a A f t .  roadn-ay. 
a metre-gauge electric railway. a 24-in. w t e r  main and a (1-It. side- 
J\-alk. Its over-all length is 2.788 ft .  (D .  B. s.) 

FLORIDA, officially the "Sunshine state" and often referred 
to  as the "Peninsula state." lies a t  the extreme southeastern 
corner of. and is the most southern state of. continental United 
States. The peninsula is the visible part of the Floridian plateau 
that separates the depths of the Atlantic ocean from those oi the 
Gulf of Jlexico; the suh~nerged area is 3 large as the part a b o ~ e  
sea level. I t  is bounded on the north by Alabama and Georgia, on 
the east by the .itlantic ocean, on the south by the strait of Florida. 
n-hich separates it from Cuba. and by the Gulf of Llexico. and on 

the west by the Gulf and by Alabama. The total area of the state 
is 58.560 sq.mi.. of ~vhich 4;308 sq.mi. are ~va te r  surface; it ranks 
22nd in size among the states. Florida was admitted to the union 
on ;\larch 3, 1845. as the 27th state. The state capital is Tallahas- 
see. The state tree is the palmetto, or  sabal, palm; the state flower, 
the orange blossom; the state bird, the mockingbird. 

PHYSICAL GEOGRAPHY 

Phys ica l  Features.- Florida is situated betxeen 24" 30' and 
31" S ,  and 80" and 87" 38' n'. The  topographical regions of the 
state include the coastal lowlands. vhich are generally less than 
100 ft. above sea level; the higher, hilly western highlands; the 
l larianna lo\vlands; the Tallahassee hills: and the central high- 
lands or the "ridge" of the peninsula proper. Islands, the Florida 
keys. stretch sou th~mrd .  like a string of beads. from Biscayne bay 
to Key \Vest. The last group of keys. the D r y  Tortugas Islands 
(9.v.j: lie west of Key \Vest. The state is 447 mi. long and 361 
mi. wide a t  its northern boundary, but never more than 143 mi. 
wide below the panhandle. 

The general coast line. ~vhich does not recognize all the details 
of indentations, is 1.197 mi. in length !.-\tlantic. 399 mi. ,  Gulf of 
Rlexico. 798 mi . ) .  The shore line when all details of indentations 
-bays. sounds and other bodies of water to the head of tide~vater- 
are included measures 8.326 mi. iXtlantic. 3.035 mi . ;  Gulf of 
Rlexico, 5.301 mi . ) .  No point in the state is more than 70 mi. 
from either the Atlantic ocean or the Gulf of Llexico. The coast 
lines are bisected by many rivers, some of which are navigable for 
long distances. The St. Johns on the east coast is one of the few 
rivers in S o r t h  America that floxs northward; it enters the Xt- 
lantic a t  Rlayport. above Jacksonville. The large rivers in  veste ern 
Florida rise in Georgia and Alabama: the Perdido. Escambia. Choc- 
ta~vhatchee and .Apalachicola \\-ere the chief arteries of trade in the 
steamboat era. The Suwannee rises in the Okefenokee sxamp on 
the border of Georgia and Florida. 

IVater is one of Florida's major resources: the underground and 
surface supplies are exceeded by no other area of similar size on 
the continent. There are more than 30.000 natural lakes in the 
state and more than 1.400 in one county (Lake) alone; the largest 
is Lake Okeechobee, covering 700 sq.mi., the second largest (after 
Lake Michigan) body of fresh water in the U.S. The  overflow of 
this lake every year spilled into the long inundated plain of the 
Everglades (9.u.) and gradually made its way 100 mi. south~vard 
to Florida bay. The overflow is now controlled (see OKEECHOBEE: 
LAKE). and the lake forms a part  of the Intracoastal w a t e r ~ ~ a y  
and cross-state canal, connected on the eastern side by the St. Lucie 
canal and river and on the western side by the Caloosahatchee ca- 
nal and river. Of the 75 largest artesian springs in the Vnited 
States. 17 are located in Florida; among the best knon-n are Silver 
springs. Rainbow springs and Salt springs near Ocala and JVakulla 
springs near Tallahassee. 

Climate.-A mild climate is one of the state's greatest assets; 
in winter there is Inore sullshine than in any other state east of the 
hlississippi. The annual rainfall of about 53 in., most of which 
falls from April to Sovember ,  tempers the warm temperatures of 
the summer season. Although the average temperature is near 70' 
F.. the state is subject to damaging cold TvaLres. Hurricanes that 
form in the Caribbean sea frequently strike the state and cause 
great destruction of property and often loss of life. 

Soil.-The soils of Florida vary from the highly fertile organic 
muck and peat of the Everglades to the poorest of sandy soils 
along the coastal dunes and beaches. The  soils of the coastal low- 
lands and the western highlands are generally composed of sands 
of l o ~ v  fertility, except in the river bottoms and marshy areas 
where organic materials have been deposited. Much of the area 
of the Marianna lo~vlands and of the central highlands is underlain 
hy Ocala limestone formations which, \\-lien mixed ~ v i t h  the over- 
lying sands, make fertile soils. The soils of the Tallahassee hills 
are generally the most fertile in the state and contain large amounts 
of red clay and organic matter. 

P l a n t  Life.-The high and loxv hammocks, sand and clay hills, 
beds of organic soils and salt- and fresh-water marshes of Florida 
provide excellent habitats for native and imported plants, f rom 



FLORIDA PLATE I 

- - - - - - - 
Mlami beach and M ~ a r n ~  separated by Blscayne bay, southeastern Florida 

Annie Russell theatre ( lef t )  and Knowles Memorial chapel ( r ight) ,  Roll ins college, Brahman cat t le on a farm near Ocaia. Stock raising has become a 
Winter  Park;  founded i n  1 8 8 5  leading industry in Flor ida 

The Everglades, largest subtropical wilderness in the U.S.; about 2,1560,000 ac. 
i n  area 

The state capitol bui ld ing a t  Tallahassee, capital of F lor ida since 
1 8 2 4  

F o r t  Jefferson National monument (1846) .  on Garden Key of the Dry Tortugas. A mi l i t a ry  prison dur ing the C iv i l  War, i t  is now a b i rd  refuge 

SCENES IN  FLORIDA 

B Y  C O U R T E S Y  O F  :TOP LEFT) M i A M l  B E A C H  N E Z S  B I I R E a L  ( T O P  C E N T R E  L E F T )  R C L L l N S  C O L L E G E ,  P H O T O G R A P H S .  ( T O P  R I G H T )  C H A R L E S  J B E L D E N .  ( B O T T O M  C E N T R E  L E F T .  R O T T O M I  H. 
A R M S T R O h G  R O B E R T S  \ C E N T R E  R I G h T i  A d ' l i N T 8 : X T E 3  N E W S  



PLATE 11 FLORIDA 

- 
W~nd-ben t  coconut palm trees, M l a m ~  beach 

Vizcaya, James Deering estate resembling an I ta l ian vi l la, on Biscayne bay, south of Bok Singing tower, in  the Iron mountain b i rd sanctuary, near Lake 
Miami Wales. B u i l t  by Edward Wi l l i am Bok (1863-1930), i t  has a car i l -  

lon of 7 1  bells 

Sarasota bay looking west across the John Ringl ing causeway toward the keys, Freighter in Por t  Tampa loading phosphate, one of Florida's pr inc ipal  
offshore islands separating the bay f rom the Gulf of Mexico mineral resources 
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large flowering trees to delicate orchids. Of the palms found in 
the U.S.! 15 varieties are native to Florida, and they range in size 
from the small saw palmettos to the tall royal palms, the coconut 
palms and the sabal palmettos. There are more than 300 varieties 
of trees: pines. oaks, cypresses. palms and mangroves are the pre- 
dominant native trees; magnolias, yews, hollies, and hickories are 
also native. The royal and coconut palms, mahogany and gumbo 
limbo trees are tropical; northern species that thrive in the state 
include the red maple, the sweet gum and the tulip tree. 

The ~voods. prairies and marshes support more than 3,500 species 
of plants. Bladderwort, duckmeed, hyacinths and ~vater lettuce 
grow in the marshes; pitcher plants, lilies, milk~vort and cactus in 
the sandy soils: and coontie (comfortroot, from which the Indians 
made flour) flourishes in the rocky pinelands of the southeastern 
section of the state. Spanish moss streams from the trees: and 
more than 80'other air plants (epiphytes). 25 of lvhich are orchids, 
have been identified in south Florida. hlany plants and trees have 
been imported-more than 400 varieties of bougainvillaea. hibis- 
cus. oleander: and croton for ornamental plantings and poinciana, 
poinsettia. jacaranda and mountain ebony. 

A n i m a l  Life.-Eighty-four species of land mammals are found 
in Florida, including wildcat, gray fox, deer, panther and all of the 
smaller animals that are native to the southern states. Commercial 
trapping has reduced the number of otter and mink, and the tiny 
Key deer of the keys is almost extinct. The manatee or sea cow 
is occasionally found in coastal ~vaters and in the rivers of the far 
southern part of the state. More than 400 species and subspecies 
of birds have been recorded, and the natural rookeries around Lake 
Okeechobee, in the Big Cypress swamp and in the Everglades are 
world famous. The first, national bird sanctuary, Pelican Island 
in the Indian river.  as established by Pres. Theodore Roosevelt; 
since then 18 additional national sanctuaries have been created 
in the state. Among the ~va te r  birds are gulls, pelicans. cormorants. 
ospreys and sandpipers found along the seacoasts; ibises, herons, 
egrets and gallinules (water hens) in the fresh-water marshes and 
surface waters. The sno~l-y egret. roseate spoonbill and flamingo 
have become relatively rare. Land birds include almost all of the 
birds common to the southern states. Turkey, quail, dove and 
duck are the game birds protected by law except during the short 
hunting season in the fall of the year. 

The alligator, long associated with Florida's lakes and rivers 
and hunted for sport and hide, is now protected from hunting by 
law. The,crocodile is still found from time to time along the east 
coast from Biscayne bay to Cape Sable. Of the 40 species of 
snakes native to the state four are poisonous: the diamondback 
and ground rattlers: the coral snake and the moccasin. Lizards, 
land turtles, water turtles and frogs are plentiful. ;\lore than 700 
species of fish have been identified: 300 species along the Gulf 
coast. 174 along the Atlantic and 290 around the Keys. The edi- 
ble and commercially salable sea fish include mullet: drumfish: 
trout. mackerel, snapper, grouper and pompano; fresh-water fish 
that are edible include bass. bream, perch and catfish. For sport 
fishing the tarpon, sailfish and marlin of the deep waters and the 
bonefish of the shallo~vs are eagerly sought. 

P a r k s  a n d  Forests.-Florida was the first of the eastern states 
in which a national forest was created, the Ocala in 1908. The 
Osceola National forest was created in 1931 and the Apalachicola 
in 1936. The three national forests have a combined area of 
1.100.000 ac. There are four state forests: Blackwater River near 
Milton, Jlyakka River near Sarasota. Pine Log near Panama City 
and Austin Cary near Gainesville. The Everglades Sational park 
in extreme south Florida attracts thousands of visitors as do the 
national monuments: Castillo de San Marcos at St. Augustine. Ft.  
Alatanzas south of St. i\ugustine, Ft.  Jefferson in the Dry Tortugas 
Islands. Ft.  Caroline at  Jacksonville and the De Soto memorial 
near Tampa. The Everglades National park contains the only 
tropical wilderness in the U.S., and is one of the few parks in the 
national park system established for the conservation of exotic 
plant, animal and marine life. X number of state parks and his- 
torical memorials protect plant and animal life, geological forma- 
tions and historical landmarks. Pennekamp Coral Reef preserve, 
the xvorld's first underwater park, is a state-controlled area of 73' 

sq.mi. (nautical) established (1960) in the Atlantic ocean off Key 
Largo by the federal and state governments to preserve a portion 
of the beautiful multihued coral formations of the area. There are 
also more than 20 public and private gardens and more than 
200 public and private scenic attractions that are open to visi- 
tors. 

HISTORY 

The romance and the tragedies of the early history of Florida 
give it a unique place in the annals of the American states. Within 
20 years after the first voyage of Columbus to the new world in 
1492, an expedition was being organized to seek for a fabulous 
fountain of youth and for riches in the new and inviting land. 
This expedition was followed by others seeking wealth or  seeking 
to establish the Christian faith among the savages. I n  turn these 
were follo\ved by French Huguenots mho sought a place of religious 
freedom. but the zeal of the Spaniards soon brought an  unhappy 
end to their search. Florida also has the honour of containing the 
oldest European settlement ~vithin the bounds of the United States, 
as St. Augustine was founded in 1565, 42 years before the English 
were successful a t  Jamesto~vn. The Spanish Council of Indies 
claimed that after 1510 fleets and ships had gone to Florida. and 
Florida is shown on the earliest knoxvn map of the new world, the 
Cantino map of 1502. 

Span ish  Exploration.- In 1513 Juan Ponce de Le6n (c. 1460- 
152 I ) ,  who had been with Columbus on his second voyage and who 
had later been governor of Puerto Rico, obtained a royal grant 
authorizing him to discover and settle "Bimini"-a fabulous island 
believed to contain a marvelous fountain or spring whose waters 
would restore to old men their youth or,, at least. had nonderful , 
curative powers. Soon after Easter day he came in sight of the 
coast of Florida, probably near the mouth of the St. Johns river. 
From the name of the day in the calendar. Pasc~la  Florida, the 
country \vas named Florida. Ponce de Le6n seems to have ex- 
plored the coast, to some degree. on both sides of the peninsula, 
and to have turned home\\-ard fully convinced that he had dis- 
covered an immense island. He returned to Spain in 1514 and ob- 
tained from the king a grant to colonize "the island of Bimini and 
the island of Florida." of which he was appointed adelaittado (civil 
and military governor) ; in 152 1 he made another expedition, this 
one for colonization as well as for discovery. He  seems to have 
touched at  the Dry Tortugas Islands, so named because of the 
large number of turtles found there, and to have landed at  several 
other places, but many of his men succumbed to disease and he 
was wounded in an Indian attack, dying soon afterward in Cuba. 
bleanlvhile, in 1516, another Spaniard, Diego Rliruelo, seems to 
have sailed for some distance along the west coast of the peninsula. 
The next important exploration was that of Pinfilo de Narviez. 
In  1528 he sailed from Cuba with'about 600 men (soon reduced 
to less than 400);  he landed early in 1528, probably near the 
present site of Tampa. and for six months remained in t h e  country, 
he and his men suffering terribly from exposure, hunger and fierce 
Indian attacks. In  September, his ships being lost and his force 
greatly reduced in number; he hastily constructed a fleet of five 
boats, re-embarked, probably at  Apalachee bay, and lost his life 
when his boat was blown out to sea while off the coast of Texas. 
Only four of his men. including ;2lvar Nfiiiez Cabeza de Vaca, suc- 
ceeded, after eight years of Indian captivity and of long and 
weary wanderings, in finding their way to Spanish settlements in 
RIexico. Florida was also partially explored by Hernando de Soto 
(9.v.) in 153930.  I n  the summer of 1559 another attempt at. col- 
onization was made by Tristan de Luna. T T - ~ O  sailed from Veracruz, 
landed at  Pensacola bay and explored a part of Florida and (possi- 
bly) southern Alabama. Somenhere in that region he desired to 
make a permancnt settlement, but he Tvas abandoned by most of 
his follo~\~ers and gave up his attempt in 1561. 

F r e n c h  H u g u e n o t  Settlers.-In 1562, Jean Ribaut (c. 1520- 
65). ~ ~ i t h  a band of French Huguenots, landed first near St. 
.lugustine and then at  the mouth of the St.  Johns river, which he 
called the River of hlay. and on behalf of the king of France 
claimed the country. which he described as "the fairest, fruitfullest 
and pleasantest of all the world"; but he made his settlement on 
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an island near what is now Beaufort, S.C. I n  1564 RenC de 
Laudonniiire (d. c. 1586), with another party of Huguenots, estab- 
lished Ft. Caroline at the mouth of the St. Johns, but the colony 
did not prosper and in 1565 Laudonnibre was about to return to 
France when (on Aug. 28) he was reinforced by Ribaut and about 
300 men from France. On the same day that Ribaut landed, a 
Spanish expedition arrived in the Bay of St. Augustine. I t  was 
commanded by Pedro MenCndez de AvilCs (1519-74), one of 
whose aims was to destroy the Huguenot settlement. This he did, 
putting to death almost the entire garrison at  Ft. Caroline "not 
as Frenchmen but as Lutherans," on Sept. 20, 1565. The ships 
of Ribaut were soon afterward wrecked near Matanzas inlet; he 
and most of his followers surrendered to MenCndez and were 
executed. MenCndez then turned his attention to founding a set- 
tlement qvhich he named St. Augustine (9 .v . )  ; he also explored the 
Atlantic coast from Cape Florida to St. Helena and established 
forts a t  San Mateo (Ft. Caroline), Avista, Guale and St. Helena. 
In  1567 he returned to Spain in the interest of his colony. 

The news of the destruction of Ft.  Caroline and the execution 
of Ribaut and his followers was received with indifference at the 
French court; but, according to a widely accepted story, Domi- 
nique de Gourgues (c. 1530-93), a friend of Ribaut but probably 
a Catholic, organized an expedition of vengeance, not informing 
his men of his destination until his three ships were near the 
Florida coast. With the co-operation of the Indians under their 
chief, Saturiba, he captured Ft .  San Mateo in the spring of 1568 
and on the spot where the Huguenots of Ft.  Caroline had been 
executed, he hanged his Spanish prisoners and inscribed on a pine 
tablet the words: "I do this not as unto Spaniards but as to traitors, 
robbers and murderers." Feeling unable to attack St. Augustine, 
De Gourgues returned to France. 

Spanish Settlements.- The Spanish settlements experienced 
many vicissitudes. The Indians were hostile and the missionary 
efforts among them failed. In  1586 St. Augustine was almost de- 
stroyed by Sir Francis Drake, and it also suffered severely by 
an attack of Capt. John Davis in 1665. Not until the last decade 
of the 17th century did the Spanish authorities attempt to extend 
the settlements beyond the east coast. Then, jealous of the French 
explorations along the Gulf of Mexico, they turned their attention 
to the west coast, and in 1696 founded Pensacola. When the Eng- 
lish colonies of the Carolinas and Georgia were founded, there was 
constant friction with Florida. The Spanish were accused of in- 
citing the Indians to make depredations on the English settlements 
and of interfering ni th English commerce, and the Spanish were 
in constant fear of the encroachments of the English. In  1702, 
~vhen Great Britain and Spain were contending in Europe, on op- 
posite sides, in the 'Vl'ar of the Spanish Succession (1701-14), a 
force from South Carolina captured St. Augustine and laid siege 
to the fort but, being unable to reduce it for lack of necessary 
artillery, burned the town and withdrew at the approach of Span- 
ish reinforcements. In  1706 a Spanish and French expedition 
against Charleston, S.C., failed, and the Carolinians retaliated by 
invading middle Florida in various raids between 1702 and l i28.  
I n  1740 Gen. James Edward Oglethorpe, governor of Georgia. sup- 
ported by a naval force, made an unsuccessful attack upon St. 
Augustine; two years later a Spanish expedition against Sa~annah 
by way of St. Simon's Island failed, and in 1745 Oglethorpe again 
appeared before the walls of St. Augustine; but the treaty of Aix- 
la-Chapelle in 1748 prevented further hostilities. Pensacola, the 
other centre of Spanish settlement, though captured and occupied 
(1719-23) by the French from Louisiana, had a more peaceful 
history. 

T h e  Es tab l i shment  of t h e  F lor ida  Provinces.-By the 
treaty of Paris in 1763 Florida was ceded to England in return 
for Havana. The provinces of East Florida and West Florida 
were now formed, the boundary of West Florida being 31" N. 
(when civil government was organized in 1767, the northern line 
was made 32" 28' N.), and the western boundary the Chatta- 
hoochee and the Apalachicola rivers, the Gulf of Mexico, Missis- 
sippi sound, Lakes Borgne. Pontchartrain and Maurepas, and the 
hlississippi river, A period of prosperity began. Civil in place 
of military government was instituted; immigration began; and 

Andrew Turnbull, an Englishman. brought over a band of about 
1.500 Minorcans (1767), whom he engaged in the cultivation of 
indigo at New Smyrna. Roads were laid out, some of which yet 
remain; in the last three years of British occupation the govern- 
ment spent $580.000 on the two provinces. Consequently, the 
people of Florida were for the most part loyal to Great Britain 
during the American Revolution. I n  1776, the hlinorcans of New 
Smyrna refused to work any longer on the indigo plantations; 
many of them removed to St. Augustine, nhere they were pro- 
tected by the authorities. Several plans were made to invade 
South Carolina and Georgia, but none matured until 1778, when 
an expedition was organized which co-operated with British forces 
from New York in the siege of Savannah, Ga. In  the following 
year, Spain having declared war against Great Britain, Bernardo 
de Gdlvez (1746-86), the Spanish governor at  New Orleans, 
seized most of the English forts in West Florida and in 1781 cap- 
tured Pensacola. 

By the treaty of Paris in 1783 Florida reverted to Spain and, 
no religious liberty being promised, many of the British inhabitants 
left East and West Florida. A dispute with the United States 
concerning the northern boundary was settled by the treaty of 
1795, the line 31 N. being established. 

Acquisi t ion by t h e  U.S.-The westward expansion of the 
United States made it highly desirable to have American ports on 
the Gulf of Mexico: consequently, the acquisition of A'est Florida 
as nell as of New Orleans was one of the aims of the negotiations 
which resulted in the purchase of Louisiana in 1803. After the 
cession of Louisiana to the U.S., the people of IVest Florida feared 
that that province ~vould be seized by Yapoleon. They, there- 
fore, through a convention at  Buhler's plains (July 17, 1810), 
formulated plans for a more effective government. When it \\-as 
found that the Spanish governor did not accept these plans in good 
faith, another convention was held on Sept. 26 ~vhich declared 
West Florida to be an independent state, and organized a govern- 
ment and petitioned for admission to the union. On Oct. 27, 
Pres. James Madison, acting on a theory of Robert R. Livingston 
that West Florida was ceded by Spain to France in 1800 along 
with Louisiana and was therefore included by France in the sale 
of Louisiana to the U.S. in 1803, declared TVest Florida to be un- 
der the jurisdiction of the United States. Two years later the 
U.S. congress annexed the portion of itrest Florida between the 
Pearl and hlississippi rivers to Louisiana (hence the so-called 
Florida parishes of Louisiana), and that between the Pearl and 
the Perdido to the hfississippi territory. 

In  the meantime war between Great Britain and the U S. was 
imminent. The U.S. government asked the Spanish authorities 
of East Florida to permit an American occupation of the country 
in order that it might not be seized by Great Britain and made a 
base of military operations. When the request was refused, Amer- 
ican forces seized Fernandina in the spring of 1812, an action that 
\\as repudiated by the U.S. government after protest from Spain, 
although it was authorized in official instructions. About the 
same time an attempt to organize a government at  St Mary's was 
made by U.S. sympathizers and a petty civil war began betneen 
the Americans. who called themselves "patriots," and the Indians, 
who were encouraged by the Spanish. I n  1813 British troops 
landed at Pensacola to begin operations against the United States. 
In retaliation Gen. Andrew Jackson captured the place, but in 
a few days withdrew to New Orleans. The British then built a 
fort on the Apalachicola river, and from there directed expedi- 
tions of Indians and runaway Kegroes against the American set- 
tlements. These expeditions continued long after peace \\-as 
concluded in 1814. In 1818 General Jackson, believing that the 
Spanish were aiding the Seminole Indians and inciting them to 
attack the Americans, again captured Pensacola. By the treaty 
of 1819 Spain formally ceded East and West Florida to the United 
States; the treaty mas ratified in 1821, when the United States 
took formal possession, but civil government was not established 
until 1822. 

The  New Ter r i to ry  a n d  Statehood.-Indian affairs became 
the most serious problem of the new territory of Florida. Imme- 
diately after the cession of Florida to the United States, pressure 
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was brought to bear upon congress and the president to have the 
Seminole Indians removed and the country thrown open to settle- 
ment. The Indians, who had been allowed to occupy their lands 
in peace by the Spaniards, could not understand why they should 
be forced to move to new lands west of the Mississippi; but they 
consented, by the treaty of Ft. Moultrie in 1823. to live within 
certain limits. Conflicts followed, however, as the population in- 
creased, and a new demand  as made to have the Indians removed. 
By treaties made at Payne's landing in 1832 and Ft.  Gibson in 
1833 the Indian chiefs agreed to exchange their Florida lands for 
equal territory in the western part of the U.S. But a strong senti- 
ment against removal suddenly developed, and the efforts of the 
U.S. to enforce the treaty brought on the Second Seminole War 
(1835-42), which resulted in the removal of all but a few hundred 
Seminoles whose descendants continue to live in southern Florida. 
In 1345 Florida became a state of the United States. 

T h e  Civil W a r  a n d  Reconstruction.-On Jan. 10. 1861, an 
ordinance of secession, which declared Florida to be a "sovereign 
and independent nation," was adopted by a state convention, and 
Florida became one of the Confederate States of America. The 
important coast towns were readily captured by Union forces- 
Fernandina, Pensacola and St. Augustine in 1862 and Jacksonville 
in 1863; but an invasion of the interior in 1864 failed, the Union 
forces being repulsed in a battle at Olustee on Feb. 20, 1864. 
In 1865 a provisional governor was appointed by Pres. Andrew 
Johnson, and a new state government was organized. The legis- 
lature of 1866 rejected the 14th amendment to the federal con- 
stitution. and soon afterward Florida was made a part of the 3rd 
military district, according to the Reconstruction acts of 1867. 
Negroes were now registered as voters by the military authorities, 
and another constitutional convention met in Jan. and Feb 1868. 
A factional strife in the dominant party, the Republican, threat- 
ened to break up the convention. but through the efforts of Gen. 
George G. Rleade the differences were reconciled. A constitution 
was framed and ratified by the electors, and Florida passed from 
a quasi-military to a full civil government on July 4, 1868. 

Before the American Civil War Jacksonville. St. Augustine and 
even Tampa had attracted tourists and invalids seeking respite 
from the colder minters of the northern states. but tourism only 
became a profitable business enterprise in the 1880s. Among later 
visitors mere several northern capitalists m ho recognized possi- 
bilities for further development in Florida: Hamilton Disston, 
who bought 4.000,000 ac. of land in central Florida in 1881; 
Henry B. Plant who bought several short-line railroads and built 
them into the Atlantic Coast Line system through central Florida 
to the west coast; and Henry M. Flagler. who built the Florida 
East Coast line into Miami and over the seas into Key West. The 
railroads brought not only winter visitors, but settlers who grew 
winter truck crops, planted citrus groves and mined phosphate. 
The population of the state doubled betmeen 1870 and 1890; by 
1900 there were about 500.000 residents and in each succeeding 20 
years the population almost doubled. 

T h e  20th Century.- The history of the state in the 20th cen- 
tury has been that of rapid expansion and is quickly told in the 
rise in population in 60 years from about 528.000 in 1900 to more 
than 4,000.000 in 1960. The population, which had been swelled 
during Ji'orld JYar I1 by thousands of members of the several 
branches of the armed forces sent to the state for training, con- 
tinued to increase after the war. Many new industries located or 
relocated in the state, a number of them providing products and 
services associated nith the missile research and launching centre 
at  Cape Canaveral. The annual state tourist influx approaches 
10,000,000 persons. Agriculture remains an important part of the 
economy, but citrus crops and cattle raising have replaced field 
'crops as the chief agriculturdl products. The growth of metropol- 
itan and urban areas brought a decided shift of population and 
changed Florida's character from that of a rural state to that of a 
distinctly urban state. As in other states this shift resulted in a 
political fight on the part of the urban areas to secure better ap- 
portionment of representation in the state legislature. 

Among the notable events in the 20th century were: the disas- 
trous Jacksonville fire of 1901 ; the passage of legislation abolish- 

ing peonage (1909) and the convict lease system for prisoners 
(1923); the completion of the overseas railroad to Key West in 
1912; the frantic land boom of the early 1920s; and the disastrous 
hurricanes of 1926, 1928, 1935 and 1960. 

GOVERNMENT 

The basis of Florida's government was laid in the constitution 
of 1885 (a document that was preceded by four earlier constitu- 
tions), to which about 100 amendments have been ratified. The 
amending process is simple. proposal by three-fifths of all of the 
members of both houses of the legislature and ratification by a 
majority of the voters casting their ballots for the proposed 
amendment at  the next general election. The material that has 
been added by amendment comprises more than half of the con- 
stitution. There are a number of important constitutional prohi- 
bitions and tax exemptions, including prohibitions against an 
income tax, an inheritance tax and an ad valorem tax on real estate; 
the exemptions include three that relate to homesteads-immunity 
from forced sale unless alienated by the onner, $5,000 real-estate 
tax and $1.000 personal-property tax exemptions. 

Governmental powers are divided between the legislative, execu- 
tive and judicial branches with the usual system of checks and 
balances. Representation in the legislature is apportioned among 
the 67 counties on the basis of a senate composed of 38 members 
selected from districts comprising one or more counties; the house 
of representatives is composed of 95 members with three repre- 
sentatives from each of the five largest counties in population. two 
from the next 18 largest and one each from the remaining 44 
counties. The constitution provides for reapportionment every 
10 years, but the rapid population growth in the most populous 
counties has made this a difficult task. Regular sessions of the 
legislature are held biennially for 60 days; the sessions may be 
extended for 30 days by a three-fifths majority vote. Special ses- 
sions of 20 days may be called by the governor and the legislature 
itself may call a special session for 30 days by a three-fifths vote 
of the members. A legislative council, with a legislative reference 
bureau, was created in 1949; this agency, composed of nine sena- 
tors and nine representatives, serves as an interim planning and 
study committee between sessions. 

The executive power is vested in a governor and six elected 
administrative officers; these officers serve four-year terms, but 
a governor may not immediately succeed himself in office. Execu- 
tive authority is highly decentralized among more than 150 officers, 
agencies. boards and commissions. The most important agencies 
are the 32 ex officio boards and commissions of which the governor 
and the six administrative officers (the so-called cabinet), in full 
or in part, are members. including the budget commission and 
commissioners of state institutions The administrative agencies, 
established largely by statute, are supervised by officials appointed 
by the governor, including 22 examining boards for professions 
and vocations. Several agencies are under the control of the 
governor: the road department. industrial comn~ission, racing com- 
mission. beverage department and motor vehicle commission. 
The heads of these departments are referred to as the "little cabi- 
net." The only elective executive agency is the railroad and 
utilities commission whose three members are selected for four- 
year terms. 

The judicial branch is composed of a supreme court of seven 
justices elected for six-year terms; the ofice of chief justice ro- 
tates among the members of the court. There are three district 
courts of appeals composed of three judges each, elected for six- 
year terms. There are 16 circuits of the circuit courts, with one 
circuit judge for every 50,000 inhabitants or major fraction thereof. 
To relieve the burden of litigation on the circuit courts. a number 
of courts of concurrent jurisdiction have been established in the 
more populous counties There is a county judge in each county; 
lesser courts have been created in several counties. 

Each county elects a board of five county commissioners and 
at  least eight administrative officers. An amendment to the con- 
stitution in 1956 excepted Dade county (the southeastern county 
which includes the Miami resort area) which adopted a county 
charter and a plan of metropolitan government. Municipal gov- 
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Florida: Places of 5,000 or More Population (1960 census)' 

I Population 
Place 

1960 1 1950 1 1940 1 1920 1 1900 

Total State . . 
Arcadia , . 
Auburndale. . 
Avon Park . . 
Bartow . . 
Belle Glade. . 
Boca Raton . 
Bovnton Beach . 
Bradenton . . 
Brownsvillet . 
Carol City . . 
Chattahoochee: . 
Clearwater . . 
Cocoa . . . 
Coral Gables . 
Crestview . . 
Cutler Ridge . 
Dania . 
Daytona  each : 
Deerfield Beach . 
De Funiak Springs - .  
De Land . , 
Delray Beach . 
Dunedin . . 
Eau Gallie . . . 
Eustis . . . 
Fernandina Beach$ . 
Fort Lauderdale. , 

Fort Myers. . , 
Fort Pierce . 
Fort Walton  each : 
Gainesville . . . 
Goulds . . . . 
Gulfport . . . 
Haines City . . 
Hallandale . . . 
Hayden . . . 
Hialeah . . , 

Hollywood . . . 
Homestead . . , 

Jacksonville . . 
Jacksonville Beach . 
Key West . . , 

Kissimmee . . . 
Lake . . 
~ a k e l a n d  : . . 
Lake Wales. . . 
Lake Worth . , 

Lantana . . , 
Largo . . . . 
Leesburg . . . 
Live Oak . . . 
Marianna . . . 
Melbourne . . . 
Miami . . . . 
Miami Beach . . 
Miami Shores . . 
Miami Springs . . 
Miramar . 
New Smyma  each : 
North Miami . . 
North Miami Beach . 
Oakland Park . . 
Ocala . . . . 
Opa-Locka . . , 
Orlando . . 
Ormond   each . , 

Palatka . . 
Palm ~ e a c h '  , , 

Palmetto . . . 
Panama City . . 
Pensacola . . . 
Perrine. . . . 
P e r r y .  . . . 
Pinellas Park . . 
Plant City . . . 
Pompano Beach. . 
Quincy . 
Riviera Beach : : 
St. Augustine . . 
St. Petershurg . . 
St. Petersburg Beach I[ 
Sanford . . . 
Sarasota . . 
Sehring 
south ~ i a m i  : 1 
Tallahassee . . 
Tampa. 
Tarpon Springs . . 
Titusville . . . 
Valparaiso . , 
Vero Beach. . 

, Warrineton. . . I 
West Miami 
West Palm Beach . 
West Winter Haven . 
Westwood Lakes. . 
UTilton Manor . . 
Winter Garden . / Winter Haven . : 1 I Winter Park . . / 

*Populations are reported as constituted a t  date of each census. tFormerly 
Brownsville-Brent-Goulding. $Changed from River Junction in 1941. $In- 
cludes Fernandina and Fernandina Beach in 1950; previously known as Fernandma. 
IIPass-a-Grille Beach and St. Petershurg Beach consolidated since 1950; previously 
known as Pass-a-Grille Beach. 
Note: Dash indicates place did not exist during the reported census, or data not available. 

ernments, generally chartered by special acts of the legislature, 
are provided for 310 incorporated communities. Of the 617 units 
of government in Florida, more than 200 are special purpose or 
ad hoc district governments. 

POPULATION 

The population of Florida in 1850 (the first census after the 
state entered the union) was 87,445. I ts  population ranked 32nd 
among the 37 states and territories of the union and was classi- 
fied as 100% rural. By 1900 the population had increased more 
than 500% to 528.542, ranked 33rd among the 48 states and ter- 
ritories and was classified as 79.7% rural. I n  the succeeding 
decades the population increased 42.4% from 1900 to 1910; 28.7% 
from 1910 to 1920; 51.6% from 1920 to 1930; 29.2% from 1930 
to 1940; 46.1% from 1940 to 1950; 76.3% from 1950 to 1960. At 
mid-20th century the population ranked 20th among the 48 states 
and was 65.5% urban. By 1960 it  ranked 14th among the 50 
states and was nearly three-fourths urban. After mid-20th cen- 
tury the population increased by about 225,000 new inhabitants 
per year. Of this total, about 65.000 represent natural increase, 
the excess of births over deaths. The net annual immigration to 
the state is about 160,000 arrivals per year or more than 3,000 
per week. The population per square mile in 1950 was 47.3, as 
compared with 49.9 for the nation as a whole. By 1960 the popu- 
lation per square mile had increased to 83.5 per square mile, as 
compared with 49.7 for the nation as a whole. 

The five largest counties-Dade, Duval, Hillsborough, Pinellas 
and Broward (Fort Lauderdale) contain slightly less than one-half 
of the total population. The four metropolitan areas (Jackson- 
ville, Miami, Orlando and Tampa-St. Petersburg) contain more 
than one-half of the total population. By 1960 50.1% of the 
population lived in these areas. 

More than half of the population of Florida comprises migrants 
from other states, but there are very few foreign-born residents. 
The distribution by colour and nativity, according to the 1950 
census was as follows: 73.7% native white; 4.4% foreign-born 
white; and 21.8% nonwhite. Practically all of the nonwhite 
population is Negro. 

FINANCE AND TAXATION 

The state derives more than half of its total income from taxa- 
tion and about one-eighth from the federal government. State 
tax revenues are derived from the following sources: sales and 
use taxes, gasoline taxes, beverage taxes, motor-vehicle licences, 
pari-mutuel fees and taxes, cigarette taxes, unemployment com- 
pensation taxes and intangible property taxes. There is no 
state income tax and no state property ad valorem tax. Most 
of the state's revenue comes from the excise taxes. The state 
disburses more than half of its income for operating expenses and 
about one-third of its income goes for aid to counties and cities. 
State aid to counties includes about $160,000,000 for public schools 
and school debt. 

EDUCATION 

In  1947, Florida established a Minimum Foundation program 
for public schools which enables each county, with the potential 
help of state funds, to offer adequate educational opportunities to 
all children. The program provided that all schools have a term 
of 180 days, increased teachers' salaries and encouraged the train- 
ing of new teachers. State educational scholarships for prospec- 
tive teachers were doubled, provisions for kindergartens and 
junior colleges were made and many new school buildings were 
constructed. Almost 1,000,000 students were enrolled in public 
schools by mid-20th century. 

The school program provides a broad program of adult educa- 
tion, of diversified co-operative training enabling the student to 
work part-time and of driver education. The state system of 
higher education is supervised by an appointive board of control 
subject to the ex officio state board of education. One institution, 
the University of Florida (founded in 1853), is located at  Gaines- 
ville; tm70 others are at  Tallahassee-Florida State university 
(founded in 1857), and Florida Agricultural and Mechanical uni- 
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versity (founded in 1887) for Negroes. These institutions are 
co-educational, and between them, enroll approximately 25,000 
students. There is a medical college at  Gainesville affiliated with 
the University of Florida. 

The state also contributes to the support of the medical college 
of the Cniversity of Miami (founded in 1925), a private institu- 
tion. Older private institutions of higher education include Rollins 
college at  Winter Park (incorporated in 1879 and opened in 1885), 
Stetson university at  DeLand (founded in 1883) and Florida 
Southern college at  Lakeland (founded 1885). 

HEALTH AND WELFARE 

The public health program of Florida is directed by the state 
board of health and administered by 66 county health depart- 
ments. Under the state program clinics are provided for mothers 
and children, and visiting nurses instruct in child care and nutri- 
tion; sanitarians guard and test water supplies and inspect food 
establishments and handlers. 

Immunization programs are provided and many counties re- 
quire certification as to health conditions before issuing building 
permits; many of the counties provide guidance clinics to assist 
in the solving of behaviour and mental problems. 

The state maintains four hospitals for the treatment of tubercu- 
losis, three hospitals for the mentally ill and a rehabilitation cen- 
tre for alcoholics with out-patient clinics in several cities of 
Florida. Training of doctors is supported by the state at the 
medical colleges of the Universities of Florida and Miami. The 
crippled children's commission has developed programs which 
have attracted both public and private funds. 

The public-welfare program of Florida generally follows the 
federal program of social security and public assistance. Florida 
spends about $70,000,000 annually for aid to aged persons, the 
blind, dependent children and the disabled. and smaller amounts 
for unemployment compensation and other aids and for adminis- 
tration. The state maintains training schools for delinquent boys 
at  Marianna and Okeechobee and for girls a t  Ocala. Schools for 
the mentally retarded are operated at  Gainesville and Fort Myers. 
Correctional institutions are operated at  Apalachee for first of- 
fenders while the state penitentiaries for men are at Raiford and 
Belle Glade and for women at  Lowell. 

THE ECONOMY 

About four-fifths of Florida's labour force are nonfarm workers. 
Of the total number of employees in nonagricultural establish- 
ments about 30% are engaged in retail and wholesale trade; about 
15% each in government, services and manufacturing; about 10% 
in construction trades; and less than 10% in transportation, com- 
munication and public utilities; about 5% in finance, insurance and 
real estate; and about 1 % in mining. 

The geographical distribution of employment varies with the 
economy of each section according to the development of tourism, 
agriculture and industry: agricultural employment is well dis- 
tributed in the farm and grove areas from Pensacola to Miami; 
businesses and trades that cater to tourism and hence employ 
food handlers. maids and porters are concentrated along the major 
highways on the east and west coasts. The pulp and paper in- 
dustry is largely in the northern sections; food canning and pre- 
serving in the central citrus section; the apparel industry chiefly 
in the Miami area; printing and publishing in the largest cities; 
chemicals in and around Pensacola; and mining in Polk county. 

The population increased 76.3% from 1950 to 1960. The per 
capita income of Floridans rose from $1,228 in 1950 to about 
$2.000 by 1960, approximating the average for the nation as a 
whole. Extractive, processing and fabrication industries con- 
tribute about 20% of the total personal income; trades, services 
and related industries contribute about 40%; federal, state and 
local governments about 20%; and unclassified sources, about 
1 5 .  More than half of the state's income is derived from aages 
and salaries. Proprietors' income and property income each 
amount to about 15%. 

Agriculture.- Florida is one of the few states in which agri- 
culture is an expanding industry. The refrigerated freight car 

made practicable the long-distance shipment of perishable truck 
and citrus crops; quick freezing and the wholesale marketing of 
frozen foods increased market demands. The successful control 
of insect pests and the introduction of cultivated pastures pro- 
moted beef production; livestock receipts amount to almost 25% 
of total farm receipts. More than 100 meat-packing plants proc- 
ess Florida cattle, most of the beef being bought in 30 livestock 
auction markets. 

Citrus fruits account for almost 35% of the state's agricultural 
production; Florida accounts for about two-thirds of the total 
U.S. production. Vegetable production is important; 62 vege- 
tables are grown commercially, mostly for winter trade. Part  of 
the 23,000,000 ac. of forest land in the state is privately owned, 
and timber is cut for lumber and pulpwood mills. The number 
of commercial farms in the state increased after mid-20th century, 
while there was a decline in other states. The production, proc- 
essing and distribution of agricultural products is one of the three 
major sources of income payments. 

The perfection of manufacturing processes for the concentration 
of citrus juices through a "quick-freeze" operation resulted in 
a major new food industry which consumes more than half of the 
citrus production of the state. Commercial fishing is an important 
industry, the annual catch being valued at  about $30.000,000. 

M a n u f a c t u r i n g  a n d  Industry.- The most significant eco- 
nomic factor in the growth of Florida has been diversification: in 
agriculture with new processing for crops, in tourism through ex- 
pansion to a year-round business and in industry through over-all 
expansion and development. Florida's industrial growth began 
with the 20th century: between 1899 and 1933, the value added by 
manufacture increased at  a rate of 3% each year; after 1933 the 
rate of growth was more than 7% annually. Florida is not, how- 
ever, a major industrial state, accounting for only about 1% of 
total U.S. industrial employment. 

The broadening of the industrial base is illustrated by the great 
increases in metalworking and fabricated metal production and 
the establishment of an electrical machinery industry. Industry 
groups which doubled their employment in 1950-60 include ap- 
parel. furniture, paper, chemicals, stone, clay and glass, and non- 
electrical machinery. 

Food processing, including canning and preserving, was the 
state's leading industry after mid-20th century; it  was followed, 
in order, by pulp, paper and paperboard; cigars; ne

w

spapers; 
and sawmills and planing mills. The most significant industrial 
development of the 1950s was the completion and opening of a 
natural gas line from Texas into the peninsula to serve all of the 
metropolitan areas. The state's leading power plants, industries 
and manufactured gas distributing systems were converted to the 
use of natural gas, assuring an ample supply of fuel for addi- 
tional industries. 

Beginning in 1956, several manufacturers of space missiles and 
jet engines established plants in Florida, and the national missile 
testing centre was established at Cape Canaveral. With nearby 
Patrick air force base, the centre employs 35,000 persons. There 
are more than 150 electronics manufacturers most of whom are 
located near Tampa and St. Petersburg. 

Minerals.-Although the extraction of minerals from the earth 
in Florida is behind other states in volume, the state leads in the 
production of phosphate rock and fuller's earth. Both aluminum 
and uranium have been extracted from Florida phosphate, enough 
of the latter to warrant the establishment of a recovery plant by 
the Atomic Energy commission. Among the newer minerals ex- 
tracted in the state are titanium. zirconium and hafnium; ilmenite 
and rutile are, in turn, processed from titanium. The chemical 
industries include the production of textile fibres by chemical syn- 
thesis. organic chemicals, fertilizers, inorganic chemicals and plas- 
tics and resins. A fourth of the nation's supply of turpentine and 
wood rosin is manufactured in Florida. 

Tourism.-Agriculture, industry and tourism constitute a 
three-way economy for Florida. The equable year-round climate 
and nearness to centres of population have made it  a leading va- 
cation land. In  1927. about 1.800,000 visitors spent approxi- 
mately $201,000,000. Three decades later, about 8,080,000 visitors 
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spent approximately $1,323,000,000 on vacations in Florida. After 
mid-20th century tourism was one of the  state's three largest busi- 
ness enterprises. Before 1920, the state ~ v a s  a rich man's vacation 
spot,  but  the automobile and better roads made the  luxury of a 
former generation, a mass market. 

T r a n s p o r t a t i o n  a n d  Communication.- There are more than 
4,700 mi.  of railroads. There also are 14,275 mi. of state-main- 
tained paved roads and 28,145 mi. of paved roads maintained by 
counties and cities plus 20,000 mi. of improved but unpaved roads 
in Florida. International airports are a t  Miami and Tampa. 
Domestic and several foreign airlines operate from more than 100. 
commercial and municipal airports; there are more than 50 mili- 
tary  airports and several private airports. The  export-import 
trade through the state's 13 deep-water harbours regularly operat- 
ing in foreign trade amounts to almost 10,000,000 tons, nearly 
balanced between imports and exports. 

There  are  more than 40 daily newspapers and about 150 weekly 
newspapers; 130 radio stations, 16 commercial television and 6 
educational television stations broadcasting in the state. 

S e e  also references under "Florida" in the Index volume. 
BIBLIOGRAPHY.-Most useful for information on Florida and sketches 

of its people is Allen Morris (comp.), T h e  Florida Handbook,  issued 
biennially after 1947. F. Bryant, J .  E. Dovell and D. G. Temple, 
Governinent and Politics o f  Florida (1957). 

Standard histories: J .  E .  Dovell, Florida: Historic, Dramatic, Con- 
temporary,  4 vol. (1952) ; C. W. Cooke, Scenery o f  Florida Interpreted 
b y  a Geologist (1939) ; Federal Writers' Program, Florida: a Guide 
t o  the Soz~thernmost  State, rev. ed. (1946). 

Antiquities: B. I .  Rouse (ed.), Survey o f  Indian River Archaeology, 
Florida, 2 vol. (1951) ; Gordon R .  Willey, Archaeology o f  the Florida 
Gulf Coast (1949) and Excavations in  Southeast Florida (1949). 

Early Indians: John R. Swanton, Early History o f  the Creek Indians 
and Their  Neighbors (1922) and T h e  Indians o f  the Southeastern United 
States (1946) ; Stefan Lorant (ed.), T h e  K e w  W o r l d :  the First Pictures 
o f  America (1946). 

First Spanish period, 1513-1763: Michael Kenny, T h e  Romance o f  
the Floridas (1943); Woodbury Lowery, T h e  Spanish Settlements 
W i t h i n  the Present Limits of the United States:  1513-1561 (1901). 

British period: Cecil Johnson, British Wes t  Florida, 1763-1783 
(1943) ; Charles L. Mowat, East Florida as a British Province, 1763- 
1784 (1943). 

Second Spanish period, 1783-1821 : John W .  Caughey, Bernardo de 
Gdlvez i n  Louisiana, 1776-1783 (1934) and McGillivray o f  the Creeks 
(1938) ; .4. P. Whitaker (ed. and tr .) ,  Documents Relating t o  the Corn- 
mercial Policy of Spain in  the Floridas (193 1 ) .  

Ante-bel lum Florida, 1821-1860: H .  B. Fuller, T h e  Purchase of  Flor- 
ida (1906) ; Marquis James, Li fe  of  Andrew Jackson (1941) ; S .  W. 
Martin, Florida During the Territorial Days (1944) ; Dorothy Dodd, 
Florida Beconzes a State (1945) ; Grant Foreman, Indian Removal 
(1932) and The  Five Civilized Tribes (1934). 

Civil W a r  and Reconstruction, 1861-1876: William W. Davis, The  
Civil W a r  and Reconstruction in  Florida (1913) ; Mary E. Dickison, 
Dickison and His Men  (1890). 

Post-bellum Florida, 1876-1920: Frederick T .  Davis, History o f  
Jacksonville and Duval County (1925) ; Karl H. Grismer, Story o f  
Sarasota (1946), Story of S t .  Petersburg (1948), Story o f  Fort Myers 
(1949) and Tanzpa, a History of the City  of T a m p a  and the Tampa 
B a y  Region of Florida, ed. by D. B. McKay (1950); J.  W. Covington, 
T h e  S tory  o f  Southwestern Florida, 4 vol. (1958). 

Florida after 1920: Kenneth Ballinger, Miami  itfillions (1936) ; J .  N. 
Lummus, T h e  Miracle of Miami Beach (1940); V. 0. Key, Southern 
Politics i n  State and Xation (1949) ; J .  E. Dovell, History o f  Banking 
i n  Florida (1955) ; Citizens Committee on Education, Education and 
the Future of Florida (1947) ; Hubert Marshall and Robert J .  Young, 
Public Administration of Florida's Natural Resources (1953). 

Current statistics on production, employment, industry, etc., may be 
obtained from the pertinent state departments; the principal figures 
together with the current history are summarized annually in the 
Britannica Book of the Year, American edition. (J. E. D.) 

FLORIDABLANCA, J O S ~  MONINO Y REDONDO, 
COUNT OF (1728-1808), Spanish statesman, was born a t  Hellin, 
Murcia. on Oct. 21, 1728. H e  was the son of a retired army officer. 
H e  studied a t  Salamanca and practised as an advocate. After a 
successful embassy to Rome, Floridablanca succeeded Grimaldo 
as first minister to Charles 111. H e  regulated the police of Madrid, 
reformed many abuses, projected canals, took measures for the 
improvement of trade and agriculture, and encouraged learning, 
science and the fine arts. The long-standing disputes with Portu- 
gal on the boundaries of the South American colonies were set- 
tled. An agreement signed a t  San Ildefonso (Oct. 1,  1771) was 

later followed by a treaty of alliance between the two powers 
signed a t  Pardo (March 24, 1778). At the outbreak of war 
between Great Britain and the North American col~onies. Florida- 
blanca advised a middle course, but Spain was drawn into the con- 
flict in 1779. Floridablanca was much under the influence of 
French philosophes and economic writers. The French Revolu- 
tion frightened him into reaction, and he advocated the support of 
the first coalition against France. H e  retained his office for 
three years under Charl'es IV;  but in 1792, through the influence 
of the favourite Godoy, he was dismissed and imprisoned in the 
castle of Pampeluna. Here he was saved from st'arvation only 
by the intervention of his brother. H e  remained in seclusion till 
the French invasion of 1808. He  was then nominated president of 
the central junta a t  Aranjuez. H e  died a t  Seville on Nov. 20, 1808. 
He  left several short treatises on jurisprudence. 

FLORIDOR (JOSIAS DE SOULAS, SIEUR DE PRIMEFOSSE) (c. 
1608-1671). French actor, of whom D e  VisC wrote that he acted 
"like a gentleman . . . whose bearing and movements were so 
natural that even without speaking he inspired general admira- 
tion." He  was born a t  Brie early in the 17th century. After about 
five years a t  the Marais theatre in Paris he joined the H8tel de 
Bourgogne in 16q3 and there rose to the position of manager and 
orateur, that is. the speaker who addressed the audience when the 
next play was to  be announced. As an actor Floridor seems to have 
been better suited for parts that required more dignity than 
warmth. Robinet commented on his "air charmant" and "noble 
mani&re," and Louis XIV held him in particular esteem. When 
Racine cast him in the role of Nero in Bri tann icus  (1669), the 
spectators had difficulties in reconciling the irreproachable actor 
with the wicked part he had been assigned to play. (A. M .  N.) 

FLORIN, the name of several coins of the continent of 
Europe and of two coins struck in England a t  different times. 
The word comes through the Fr. florin from the Ital. fiorino, 
flower, Lat. flos, f iorem. Fiorino was the Italian name of a gold 
coin issued a t  Florence in 12 52, weighing about 54 grains. This 
coin bore on the obverse a lily, from which it  took its name of 
"the flower," on the reverse the Latin name of the city Florent ia,  
from which it  was also known as a "florence." "Florin" and 
"florence" seem to have been used in English indiscriminately as 
the name of this coin. The Florentine florin was held in great 
commercial repute throughout Europe, and similar coins were 
struck in Germany, other parts of Italy, France, the Ketherlands 
(where the silver florin is still in use),  etc. 

The English gold florin was introduced by Edward I11 in 1343, 
half and quarter florins being struck a t  the same time. This gold 
florin weighed 108 grains and was to be current for sj,x shillings. 
I t  was found, however, t o  be overvalued in proportion to the 
silver currency and was demonetized the following year. The 
florin did not reappear in the English coinage until 1849, when 
silver coins with this name, having a nominal value of two shil- 
lings (one-tenth of a pound) were struck. I n  1887 a double florin 
or four-shilling piece was issued, but its coinage was discontinued 
in 1890. The design of the florin was altered in 1937. The  reverse 
side consists of a rose, thistle and shamrock surmounted by a 
crou7n, surrounded by an  inscription. ( S e e  also MONEY, MEDIAE- 
VAL; NUMISMATICS ; GULDEN.) 

FLORIO, JOHN (GIO~ANNI)  (c. 15 53-c. 1625), English 
teacher of Italian, lexicographer and translator of Montaigne. was 
the son of Michael Angelo Florio, a Protestant refugee of Tuscan 
origin. John, who was born in London about I j j3 ,  may have had 
some education a t  Tiibingen, and had returned to  England by I 576. 
I n  I 581 he matriculated a t  Magdalen college, Oxford. At Richard 
Hakluyt's instigation he translated, as Naviga t ions  and Discoveries  
( I S ~ O ) ,  Giambattista Ramusio's account of the voyages of Jacques 
Cartier. Another translation, A Let ter  la te ly  w r i t t e n  f r o m  R o m e ,  
was printed in I j 8  j. Florio his  Firste  Fru i tes  ( I  5 78). consisting of 
a grammar and 44 lively dialogues in Italian and English, was 
followed by Florio's Second  Fru tes  (1591), together with a col- 
lection of proverbs alphabetically arranged in Giardino di  Ricrea-  
t ione.  Between 1j83 and 158j  Florio was employed as tutor to 
the French ambassador's daughter. H e  was associated with 



FLORIS-FLOTSAM, JETSAM AND LAGAN 
Giordano Bruno, whose works Florio used freely as a lexicographer. 
By 1594, and possibly some years earlier, Florio had been ap- 
pointed tutor to the earl of Southampton. His Italian-English 
dictionary, A Worlde  o j  Wordes  (1598), contains some 46.000 
definitions, many amply informative, others racy and idiomatic. 
The second edition, Queen Anna's N e w  World of Words  ( I ~ I I ) ,  
was greatly enlarged. 

In  1603 Florio produced his major translation, The Essayes 
. . . of . . . Montaigne. By modern standards of accuracy the 
freedoni of this version is licentious; the style is uniformly elab- 
orate where Montaigne is variously subtle or spare, but the book 
is rightly recognized as thoroughly good reading and was only 
temporarily displaced by Charles Cotton's version (168j).  Florio 
revised it in 1613. From 1604 to 1619 Florio was groom of the 
privy chamber to Queen Anne. He was also her Italian tutor and 
probably taught Prince Henry. His last years were spent in 
poverty a t  Fulham, near London, still occupied with translations. 
Part I of The  New-Found Politicke (1626) gives his rendering of 
Boccalini's Ragguagli di Parnaso. He died of the plague about 
1625. His elaborate will is discussed by F. A. Tates, who identified 
two manuscripts in the British museum, Gzardino di Ricreatione 
and an Italian version of Ring James's Basilikon Doron. Florio 
left collections for the dictionary and ten dialogues which were 
apparently used by Torriano in his Italian Tutor (1640). H .  G. 
Wright has made a good case for Florio's responsibility for the 
anonymous translation of the Decameron (1620). He is known 
to have had friendly connections with Sir Philip Sidney, Fulke 
Greville, Sir Edward Dyer, Matthew Gwinne, Barnabe Barnes, 
Nicholas Breton, Thomas Thorpe and Ben Jonson. He had his 
enemies too: John Eliot mocked him in Ortho-Epia Gallica. I t  
has been supposed that Holofernes in Love's Labour's Lost was 
Shakespeare's gentler ridiculing of Florio's palpable pedantry and 
affectation; the most judicious consideration of this question is 
in F. A. Yates's S tudy  of Love's Labour's Lost (1936). Florio 
was observant and critical of English manners and of the Eliza- 
bethan scene and indefatigably interested in words. He appears 
from his style as lively, learned, opinionated, fluent, industrious 
and, by his own epithet. the "Resolute John Florio." 

BIBLIOCRAPHY.-ESS~~S of  Montai~ne .  Done into English b y  John 
Florio, anno 1603, ed. by G. Saintsbury (1892-93) ; Florio's First 
Fruites, facsimile ed. by Arundell del Re (1936) ; Second Frutes, fac- 
simile ed. by R. C. Simonini (1953). See also F. A. Yates, John Florio 
(1934) ; H .  G.  Wright, The First English Translation of the "Decam- 
eron," 1620 (1gj3). (K. M. L.) 

FLORIS (originally DE VRIENDT), CORNELIS (15 14-1 j7 j )  
and FRANS ( c .  1j18-1j70), Flemish artists, the former an 
architect, sculptor and medalist, the latter a painter, were brothers 
from a talented Antwerp (Belg.) family. Frans studied under 
Lambert Lombard in Likge, Belg.; and early in the 1540s both 
brothers went to Rome, returning with their sketchbooks crammed 
with impressions. Those of Cornelis bore fruit in ornamental 
engravings (issued 1548-57) which introduced Netherlandish 
artists to an exuberant version of the Roman grotesque style. Of 
the drawings which Frans made from antique sculpture and from 
Michelangelo's paintings, many survive; he was one of the first 
northern artists to feel the impact of Michelangelo's "Last Judg- 
ment" (unveiled 1541). 

Both brothers were soon at  the head of flourishing workshops 
in Antwerp. Cornelis supplied, among other works, the choir 
screen of Tournai cathedral and the tombs of the Danish kings 
Frederick I a t  Schleswig, Ger., (1550-52) and Christian I1 a t  
Roskilde, Den., (1568-75) Of his architecture, the most im- 
portant example is Antwerp town hall (1561-6s); its remarkable 
amalgamation of a Gothic gable front with a Florentine palace 
fac;ade became the model for Netherlandish town halls. Indeed, 
the somewhat severe Renaissance style which Cornelis evolved 
dominated later 16th-century Netherlandish architecture, and its 
influence was felt in northern Germany, Denmark and around the 
Baltic coasts. He died in Antwerp, Oct. 20 ,  1575. 

Frans's success was even more phenomenal, thanks to the fash- 
ionable modernity of his style, an astonishing facility of hand and 
the ability with which. like Rubens, he organized an efficient 
picture-producing factory. But his extravagant mode of life 

brought him into financial difficulties and he died (in Antwerp, 
Oct. I ,  1570) overwhelmed with debt. Paintings that bear his 
signature (a  double or triple F )  are in Antwerp. Arnstadt, Vienna, 
Brussels, Stockholm, Florence and other cities. 

Frans Floris' brilliant natural gifts seem obscured by his ill- 
digested borrowings from classical antiquity and from Raphael, 
Michelangelo, Tintoretto and others. His genius is best revealed 
in small details of his pictures, in his studies of heads and in such 
portraitsras those of a falconer and his uife  (1j58;  Brunswick, 
Ger.; Caen. Fr.). Here the bravura of the brushwork plainly 
foreshadows the painting of the Baroque. (D.  KG.) 

FLORUS, PUBLIUS ANNIUS (late 1st and early and 
century A.D.), historian of Rome and poet. is important as the first 
of a number of African writers who, in the 2nd century, exercised 
considerable influence on Latin literature; he was also the first 
of the "new-fashioned" poets of Hadrian's reign, whose special 
characteristic was the use of lighter and more graceful metres 
(anapaestic and iambic dimeters), which had hitherto found little 
favour. H e  compiled, chiefly from Livy. a brief sketch of the 
history of Rome from the foundation of the city to the time of 
Augustus. The work, which some manuscripts call Epi tome de 
T. Livio bellorum omnium annorum DCC libri duo,  is a rhetorical 
panegyric of the greatness of Rome. Though almost valueless 
historically, it was much used in the middle ages. In  the manu- 
scripts the writer is variously given as Julius Florus, Lucius 
Annaeus Florus or simply Annaeus Florus; but from certain simi- 
larities of style he has been identified with Publius Annius Florus, 
who was also known to be the author of a dialogue Vergilius orator 
an  poeta, of which a fragment of the introduction has been pre- 
served. This states that he was born in Africa, and a t  an early 
age took part in the contest of poets instituted by Domitian in 
honour of Capitoline Jove. Having been refused a prize owing to 
the prejudice against African provincials, he left Rome and set 
up at  Tarraco in Spain as a teacher of rhetoric. But he must have 
returned to Rome, for it is agreed that he is the Florus who ad- 
dressed the lines to Hadrian beginning "Ego nolo Caesar esse" ("I 
do not wish to be Caesar"). quoted with Hadrian's answer by 
Spartianus. Twenty-six trochaic tetrameters, D e  qualitate vitae, 
and five graceful hexameters, De rosis, are also attributed to him. 

B I B L I ~ G R A P H Y . - E ~ ~ ~ ~ ~ ~ S  of the Epitome and Dialogue by 0. Jahn 
(1852), C. Halm (1854)~ 0. Rossbach (1896), H. Malcovati (1938) ; 
text of Epitome with Eng. trans. by E. S. Forster (1929). For the 
poems see E. Bahrens (ed ) ,  Poetae Latini minores (1879-83) and 
J .  W. and A. M. Duff, Minor Lafin Poets, with Eng. trans., Loeb series 
(1934). See also F. Eyssenhardt, Hadrian und Florus (1882). 

(A. H. McD.) 

FLOTATION PROCESS : see METALLURGY ; ORE DRESSING. 
FLOTOW, FRIEDRICH, FREIHERR VON (1812-1883), Ger- 

man composer known for his opera Martha.  Born on April 26, 
181 2, a t  Teutendorf, Mecklenburg, he studied under Antonin 
Rcicha in Paris, where he established his reputation with L e  Nau-  
frage de la Me'duse (1839), written in collaboration with Albert 
Grisar and Auguste Pilati. Between 1840 and 1878 he produced 
19 light operas in France, Italy and Germany of which the best 
known is Martha (Vienna, 1847)~ in its original form a ballet given 
at  the Paris OpCra in 1844. Introducing the Irish song, "The Last 
Rose of Summer," and appealing by its melodic charm, Martha 
won a place in the operatic repertory. Flotow also wrote ballets 
produced a t  Schwerin, where he was director of the court theatre, 
and incidental music for Shakespeare's A Winter 's  Tale. H e  died 
at  Darmstadt, Jan. 24, 1883. 

See R. Svoboda, Friedrich von Flotows Leben (1892). 
FLOTSAM, JETSAM AND LAGAN, in common law, 

goods lost a t  sea, as distinguished from goods which come to land, 
which are technically designated wreck (q . v . ) .  Jetsam (the same 
word as jettison) refers to the case when goods are cast into the 
sea and there sink and remain under water; flotsam where they 
continue floating on the surface; lagan where they are sunk in 
the sea, but tied to a cork or buoy in order to be found again. 
Flotsam, jetsam and lagan belong to the sovereign in the absence 
only of the true owner. Wreck, on the other hand (i.e., goods cast 
on shore), was by the common law adjudged to the sovereign in any 
case, because it  was said by the loss of the ship all property was 
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gone out of the original owner. See WRECK. mixture. Baking powders are used in the production of biscuits, 

FLOUNDER, a name given generally to flatfishes other than cakes and some forms of puddings, doughnuts, pancakes. etc. The 
sole or halibut (qq.v.)  and in England particularly to Platichthys formulas for baking powders vary somewhat, but all depend upon 
flesus, which ranges from northern Europe to the Mediterranean. the release of carbon dioxide. 
and often enters fresh water. The starry flounder ( P .  stellatz~s) of 
the Pacific coast of North America is a related species. In  Amer- TYPES O F  FLOUR 

ica the name is given to several species of flat fish: e.g., winter Self-raising Flour.-In relatively recent years millers added 
flounder (Pseudopleuronectes americanus), summer flounder the chemical reagents necessary to the evolution of carbon-dioxide 
(Payalichthys dentatus) and gulf flounder ( P .  Albiguttus). See gas directly to their flour. The proportion of the alkaline body, 
also FLATFISH. bicarbonate of soda, is generally 1% to 13% of the flour. Theo- 

FLOUR is defined as the fine, clean, retically, a quantity of the acid body should be used just sufficient 
sound product made by bolting wheat meal. to neutralize the bicarbonate of soda: but in practice it is desirable 
The word is used in a less definite sense of and usual to use slightly more of the acid body (I*% to 24%). 
other cereals and even noncereals or other The acid substance used in self-raising (called self-rising in the 
substances in a finely powdered state, U.S.) flours is generally acid phosphate of lime. The manufacture 
though in these cases it is usual to use such of this chemical product has been greatly improved and it is ex- 
terms as bean, rice, potato or other flour. cellent as to purity and constitution. When the finished self- 
The term so defined is generic and covers a raising flour contains I+% of bicarbonate of soda, from I$% to 
wide range of products differkg by reason 2 4 %  of this phosphate should be used. 
of the variety or form of wheat used in In the making of bread the growth of the yeast and the evolu- 
their manufacture, or by reason of certain W H E A T  

tion of gas was a relatively long process, ranging from 3 to 2 0  
qualities required for several purposes. hours. Modern practice, however, speeded up the fermentation 

Bread  Flours.--As compared with wheat flour, all other ma- process until the usual period of gas production was about seven 
terials used for making bread are of secondary importance. Rye hours. While these processes are proceeding, the flour as dough 
bread is consumed in some of the northern parts of Europe and is is being gradually rendered capable of easy distension and gas 
popular in many parts of the United States: and breads commonly retention. ~t f o l l o ~ s  that the constitution and characteristics of 
called corn pone, hoecake, johnnycake, made from corn meal, are the flour used must conform to the conditions as to time. tempera- 
largely eaten in the southern states and less generally throughout ture and proportion of yeast used so that there is no fixed standard 
the corn belt. I n  southern Europe the meal of various species of of excellence in flour which can be always measured by any known 
millet is used and in India and China durra and other cereal grains factor, e.g., the percentage of nitrogenous matter insoluble in 
are baked for food. water. On the contrary, widely differing characteristics are re- 

Buckwheat is employed in the U.S.S.R., the Netherlands and quired, which the miller. as a specialist. must know and satisfy. 
the United States, and in South America the meal of the tapioca So far as self-raising flour is concerned, he knows that the evolu- 
plant; the flour of peas, beans and other leguminous seeds is also tion of gas is rapid, and that the flour as dough must be capable of 
baked in cakes. But, excepting rye, none of these substances is rapid distension and good gas retention. Therefore the wheats 
used for making vesiculated or fermented bread, for  only wheat used in the manufacture of such flour differ substantially from 
and rye yield flours which, mixed with water, form doughs capable those used for the manufacture of bread flours; and even in the 
of satisfactory aeration or leavening. manufacture of the latter regard must be paid to the conditions 

Aside from its high nutritive value, due to its starch and gluten of time and temperature and to the sort and proportion of yeast 
or protein content, and to a less degree to the mineral substances used. These considerations led to many refinements of manu- 
present, the most important characteristic of wheat flour is its facture and to modern developments of milling. 
capacity, when made into a dough, to enmesh gas, thus forming an Brown Bread Flours.-The consumption of brown bread or 
open-textured, spongy, light bread. The gas formed either by the whole-wheat bread appears to have varied little in modern times, 
use of yeast as a leavening agent, or by the chemical reaction although more interest in whole-wheat breads was indicated. 
between an acid ingredient and bicarbonate of soda, is carbon "Wheat meal" is not defined in Great Britain. I t  may be the entire 
dioxide (C02) .  Gas required for inflating the dough is produced product obtained by grinding cleaned wheat. and if designated 
by the growth of yeast. Yeast is a plant requiring food, and it whole-wheat meal it should be the 1005% product; but it is usual 
must have sugar, nitrogenous matter and mineral salts in forms and legitimate to describe as wheat meal either the 100% product 
which it can assimilate; all flours contain some of these necessary or that from which bran equalling 5% to 10% of the whole has 
yeast foods. They also contain certain enzymes. which may be been abstracted. In  the United States whole-wheat, entire-wheat 
called generically diastase. When dough is made these enzymes and graham flour all mean flour containing all of the constituents 
begin to operate on the starch of the flour, converting some of of the cleaned grain. in their natural proportions. 
it, by stages, into sugar. The limiting factor in the quantity of Some persons benefit by the presence of bran or "roughage" in 
gas evolved during panary fermentation is frequently a shortage their food, and a proportion of whole-wheat bread is widely recom- 
of yeast-food; for example, the quantity of pre-existing sugar is mended. During World War I it was ascertained that brown flours 
insufficient, particularly if the proportion of yeast used is sub- formed 5% of the total flours consumed in Great Britain. This 
stantial and a prolonged fermentation is required. Therefore the group of breadstuffs comprises certain well-known proprietary 
yeast depends largely, and in the later stages of fermentation ex- flours that are not whole-meal, and it is safe to say that wheat 
clusively, for its saccharine food on the sugar produced in the meals then formed only from 2 %  to 3% of the total flours con- 
dough by diastatic action. Modern bakery practice, in which all sumed. There is no reason to think that this proportion was later 
the operations between the mixing of the dough and the removal substantially increased either in Great Britain or the United States. 
of the bread from the oven are performed to a definite time Biscuit Flours.-For the manufacture of biscuits (crackers) 
schedule, will not wait on the development of sugar in sufficient certain types of flour are required, which differ materially from 
quantity to feed the growing yeast. Under certain conditions the those used for bread. There are many kinds of biscuits, and 
addition of sugar or of special sugars made from corn starch is specialization as to the types of flour required for them is carried 
good practice. but it is preferable to use diastatic malt extract to great lengths. 
which produces sugar as the yeast uses i t ;  in any case the yeast WHEAT 
requires a sufficiently mixed food which includes some form of 
assimilable nitrogenous matter. (See BREAD.) Whea t  as R a w  Material.- The embryo or germ from which 

B a k i n g  P o w d e r  L e a v e n i n g  Agents.-Much of the bread the new plant originates forms from 13% to 2% of the wheat berry. 
baked in the home is of the hot bread or biscuit variety and is made The endosperm is the food upon which the young plant lives till it 
by adding chemical leavening agents to the flour and water, or milk is able to obtain its sustenance from the soil and air. The endo- 
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sperm in its original form cannot, however, be assimilated by the 
embryo, and certain enzymes in the presenceof moisture gradually 
bring about the necessary changes. As a consequence the endo- 
sperm becomes liquid, and the bran functions as a container for it. 
This bran is very resistant to disintegration and can be found in 
the soil as an empty sac weeks or months after sowing. 

The miller essentially divides wheat into two products, flour 
and offal, though there are several grades of each. The embryo 
or germ is sometimes regarded as a third product, but actually 
it  goes into the two named. Until modern methods of milling were 
invented it was never obtained as a separate product. and even 
today it is impossible to separate more than about $.of the whole, 
that is to say, more than about $ of the 2 %  contained in the wheat 
berry. The germ, because of its oily nature, is particularly resistant 
to disintegration. Pressure applied either by millstones or rolls 
may flatten the particles and express some of its oil from the 
germ into the flour; but i t  is an error to suppose that flours manu- 
factured by millstones contained the germ, and that those manu- 
factured by modem methods do not. Formerly the germ aent  
mainly or wholly into the by-products; today some of it is ex- 
tracted as substantially a separate product and is added, after 
cooking (which is necessary), to white flour to form certain spe- 
cial flours, e .g . ,  Hovis. a well-known English product. The re- 
mainder-goes mainly or wholly into the by-products of milling. 
Flours containing raw germ will not remain sound under trying 
conditions for long periods. The enzymes provided by nature to 
convert the endosperm into plant food reside mostly in or near 
the embryo or germ, and their activities have to be controlled or 
nullified in preparing the germ for use in bread; but ways have 
been devised whereby it can be included in certain flours. 

Wheats  a n d  t h e  W h e a t  Berry.-There are several races and 
very many varieties of wheat, some hard, some soft: some possess- 
ing so-called red bran, others white bran; some yielding white 
flours, others yellow flours; some growing and maturing rapidly, 
others slowly. On arrival at the mill their moisture content varies 
from 9% to 20%. Natural conditions of soil and climate enter into 
the selection of the varieties chosen for cultivation, and when a 
mill is situated in a great wheat-growing district the types of wheat 
available for its economic use may not differ widely; nevertheless, 
there are diversities in their constitution and character. But when, 
as in Great Britain, the wheats come from all parts of the world 
in an irregular supply, the miller must somehow manufacture flours 
of regular quality from raw material of very great diversity. 

The miller divides the berry essentially into two products, flour 
and branny husk. The bran is made up of several layers. For 
present purposes it is unnecessary to deal with other than two of 
them. The outer skin (epidermis) is, to some extent. separated 
from the inner layers during the processes of milling, and is the 
principal constituent of the material known to millers as "bee's 

FIG. 2.-MILLSTONES: R U N N E R  A N D  BEDSTONE FACE 

wing," a name indicative of its appearance. This bee's wing has a 
very high fibre content and is of low or little food value. 

On the inner side of the bran there is a layer of rectangular 
cells known as the aleurone cells, of higher nutritive value than 
the bran. Theoretically wheat should yield much more flour than 
millers usually extract. Hence, if any attempt were made in com- 
merce to increase the extraction, it is the inner side of the branny 
husk which should be attacked, not the outer one. When wheat 
was passed between millstones, i t  was principally the epidermis 
which was removed and passed as bran powder into the flour; the 
aleurone ceils mTre left then, as they are now, on the finished bran. 
The addition of such powdered material to flour darkened it  and 

had some effect in lowering its food value. 
All wheats, moreover, have a crease. This greatly impedes an 

easy and satisfactory separation of wheat into its component com- 
mercial parts. I t  is also a receptacle for dust and dirt. I n  the 
early days of modern milling, millers attempted to split each 
berry down the crease and obtained a very dark product known 
as crease flour or crease dirt. This attempt proved to be a failure. 
A pair of fluted rolls, 60 in. long. grinds as a normal feed about 
50,000,ooo berries of wheat per hour, and i t  proved impossible 
to split each berry, or even most of them, in the desired way. 
Instead. wheat washing was introduced. The berry, furthermore, 
is furnished at one end with "hairs of beard" (which must not be 
confounded with the awns attached to the glumes), and these 
hairs have also to be removed by the miller. 

Cons t i tu t ion  of Flour.-The chemical constitution of flour 
may be stated as follows: 

Starch . . . . . . . . . . . 65 to 70% 
Proteins . . . . . . . . . . g to 14% 
Cellulose and fat . . . . , . . . . 1 % 
Sugars . . . . . . . , . . . 23% 
Mineral matter (ash) . . . . . . . . 4 % 
Water . . . . . , . . . . . 1 3 t o 1 5 %  

Actually, in exceptional cases, there are deviations beyond these 
limits. The principal proteins are gliadin and glutenin. When 
flour is made into a dough these two proteins constitute at  least 
80% of the material known as gluten. They are colloidal bodies 
and are of the greatest importance. I t  is wrong to say that very 
white bread is pure starch or relatively very starchy, for colour of 
crumb is largely due to the refraction and reflection of light, and 
the crumb of a loaf to be very white and bright must be well 
aerated; without a substantial or large proportion of these pro- 
teid bodies satisfactory aeration is impossible. Modern white 
bread is usually about jo% starch. The proportions of cellulose 
and ash present in flour are largely under the control of the miller. 
The cellulose is sometimes described as woody fibre, and by ex- 
cluding particles of branny husk the proportion present of this 
indigestible matter is low. The ash consists principally of phos- 
phates of potash and to a much smaller extent of phosphates of 
magnesia and lime, with traces of other constituents. The propor- 
tion of ash may be as low as 0 , 3 5 7 ~  in the highest grades of flour 
or may rise to, say 1% in the commercially lowest grades. In  no 
case is the presence of calcium salts of substantial significance, 
and this applies to wheat meals also. The form in which these 
constituents are combined in wheat has not been definitely ascer- 
tained. but if such salts may be divided into two groups, organic 
and inorganic, they are at that stage mainly or wholly organic, 
but become largely inorganic as a result of inorganic action during 
the milling and bread making processes. 

MILLING PROCESSES 

Milling processes may be conveniently divided into two stages: 
( I )  the cleaning and conditioning of wheat; and ( 2 )  the separa- 
tion of husk from kernel. Stated in these terms, milling may 
appear to be a simple process; actually it is a complicated one 
and, although modern milling developments have been in the direc- 
tion of simplification, the diagram or flow sheet of a large modem 
mill would probably be unintelligible except to those trained in 
the techniques of milling. From the economic or technical point of 
view the amount added by milling to the value of the raw material 
is the measure of the merit of the work involved. 

W h e a t  Clean ing  a n d  Conditioning.- The extraneous mat- 
ter found in wheat consists principally of other cereals, seeds of 
many kinds. shapes and sizes, stones, chaff, straw, dust and dirt 
(earth). To  extract these, many devices are employed. Sieves 
of perforated metal can extract substances either larger or smaller 
than wheat. But wheats differ so much as to size and shape of 
berry that better instruments than sieves are also necessary. 
Cylinders covered on their inner side with holes of varying sizes 
bored in zinc provide means of making more precise separations. 
Disks so bored rotating in a body of wheat are also employed. 
Ascending currents of air capable of precise regulation are passed 
through descending showers of wheat, and carry away particles 
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which b y  reason of their shape o r  compactness of particle can 
be  so separated. Wheat is scoured and brushed in various ways. 
One well-knon-n machine consists essentially of a cylinder,, clothed 
on i ts  inner side with emery;  beaters revolving on a shaft serve 
the  double purpose of scouring the wheat against the emery 
surface and of passing it through the length of the  cylinder. 

Conditioning is an  English term;  in the United States a some- 
what similar operation is called tempering. Essentially it means 
tha t  the  physical condition of any given wheat is adjusted SO 

tha t  optimum separations of husk from kernel can be  made. 
Sometimes water is added; sometimes i t  is abstracted. ildjust- 
ments  must be  made to  suit the wheat under treatment.  the con- 
ditions as to atmosphere and milling machinery subsequently 
used. and the  flours to  be  produced. The  factors employed are 
water,  t ime and temperature. The  methods of conditioning are 
still in the  process of evolution. T h e  results obtained by condi- 
tioning are mainly or \\-holly physical. 

Grinding.- Roller mills are almost invariably employed for 
grinding today. JJ7hen millers at tempted a t  one operation to 
perform the xvhole of the grinding required, millstones were em- 
ployed. This involved the use of friction, very great in amount 
and intensity:  one passage between millstones involved at  least 
4 f t .  of rough handling. Even when the ~vhea t s  used were soft or 
mellow and therefore relatively resistant to disintegration, some 
of the  husk of the wheat was reduced t o  powder. T h e  Hungarians 
grew wheat of excellent quality, but the grain \vas hard  and its 
skin friable. They therefore began. about 1870, to  use roller 
mills. I n  other parts of Europe and in the eastern United States 
the  wheats available were then mello~v and the necessity for 
relatively gentle grinding mas not  great. But when the  states of 
the  northwest and the  western provinces of Canada were de- 
veloped, the varieties of wheat found to  be suitable were hard 
and had friable skins. Hence the American millers adopted the 
new Hungarian methods and British millers followed suit, for the 
ult imate users and consumers of flour would not accept flour or 
bread containing a large proportion of powdered husk. For these 
reasons gradual reduction by roller mills superseded the  sudden 
death  methods of grinding \\-heat by  millstones. 

A pair  of cylindrical rollers, running a t  the point of contact 
in the  same direction, nip and grind their feed a t  one point only 
in their circumferences. But a release of endosperm particles 
f rom the  branny husk, and not mere crushing, being the object 
desired, the two rolls forming a pair are made to  revolve a t  differ- 
ent  speeds. This differential varies with the stage of milling. 
Furthermore,  to  effect optimum separations of husk from kernel 
it is necessary to  obtain during the earlier stages of actual milling 
the  endosperm particles in granular form. To  effect this the rolls 
used in those stages are corrugated. The number and shape of 
these corrugations o r  flutes involve complicated technical points. 
T h e  numbers range from 9 to  2 6  per inch of the  roll's circum- 
ference. Still further to  improve the separations the flutes are cut 
a t  varying angles in relation to the rolls' axes. 

I n  conformity with the principle of gradual reduction, no at-  
tempt is made to  obtain finished bran a t  one grinding; on the 
contrary,  the wheat is broken down on the  roller mills, known as 
the breaks, gradually by successive stages. These now number three, 
four or five; occasionally in some parts of the world six are used. 
Generally, millers aim to make as little flour as possible on the breaks, 
but some is made. The commercial product known as bran is separated 
from the stock, leaving the last break. The breaks as a stage of the 
milling process yield as finished products flour equalling from 8% to 
18% of the original cleaned wheat and bran equalling from 10% to 15% 
of it. The remainder exists at  that stage as granular products! known 
as middlings and semolina ( q q . ~ . ) .  These contain particles oi pure 
endosperm, particles of pure husk and other particles consisting of 
endosperm with husk attached. 

Ultimately, to resolve these intermediate products into finished flour 
and finished husk (known commercially in Great Britain as offals and 
in Xorth America as feed) iurther grinding by rolls is required. These 
are known technically as reduction rolls or reductions, and generally 
have either smooth surfaces or very fine flutes ranging from 70 to 1 2 0  

per inch oi the roll's circumference. The speed and differential are ad- 
justed to the work to be done, but the principle of gradual reduction 
is employed at these stages also. The central idea of such grinding is 
a release of endosperm particles from husk. In the case of particles 
consisting oi  endosperm only, it is desirable to reduce them in size by 

grinding. I n  no case should granular particles, however fine, be merely 
crushed. 

Bolting.-This term in modern milling has a generic significance. 
In its simplest form it means separating by means of a sieve. Sieves 
are used largely in milling; they sort by size. Frequently several sieves 
are superimposed one above another to form the milling machine known 
as the plansifter. Though the principle of the plansifter is simple, it 
required a generation of experiment before a machine acceptable to 
millers generally xvas developed. Another form of bolting machinery 
is the octagonal, hexagonal or round reel mhich revolves at  a slow 
speed. Here also separations are made according to size of particle. 
A framework is mounted on a central slightly inclined shaft. The 
framework is clothed with wire or silk cloth and the material to be 
separated is passed into the interior of the reel, whence it passes either 
through the cover or over the tail end of the reel. .bother form of 
bolting is performed by the centrifugal. In this machine there is a reel 
or cylinder, generally hexagonal, revolving slowly and covered with 
silk or wire cloth. Inside are beaters revolving quickly mhich are set 
to throw the stock against the cover and to more it longitudinally. 
Primarily this also performs separations according to size of particle; 
but to some extent it sorts according to compactness of particle. The 
same thing can be said of the plansifter. but any such sorting depends 
on a nice adjustment of sieve space to the quantity of feed treated. 
After each grinding, whether by break or reduction rolls, some sort of 
separation by one or another of these bolting methods is performed, 
and the divisions and subdivisions of stock cause complexity. The 
meshes used vary from 10 to 140 per lineal inch. 

PURIFYING,  BLEACHING A N D  ENRICHMENT 
Purifying.- In a technical sense purifying connotes separations of 

the granular products known as semolinas and middlings according to 
compactness of particle. For this purpose the machines known as 
purifiers have been designed and built. Before sorting by compactness 
of particle can be performed, sorting by size of particle is necessary, 
and must be carried out in great detail. There are various forms of 
this purification. Generally there is a sieve divided into a number of 
sections, each one having above it a separate air compartment. Through 
the sieve and each air compartment a current of air, under control as 
to intensity, is drawn. The best particles pass through the meshes of 
the sieve, some are held in suspension on the sieve and are floated over 
its end; others are caught in receptacles placed above the sieve. 

Bleaching.- The principal colouring matter in flour is xanthophyll, 
with minor proportions of carotene and other unidentified colour pig- 
ments. As constituents of flour these seem to serve no useful purpose, 
and many consumers do not like bread which is even moderately yellow. 
These carotinoids are rendered colourless by oxidation and the flour 
then becomes nearly pure white in colour. This process occurs naturally 
when flour is stored for sex-era1 months, which permits the osygen of 
the air to react slowly with the colaur pigments. Marked improvement 
in baking properties also occurs. Research on the reaction occurring 
in dour during storage led to the development of artificial bleach- 
ing which accomplishes in minutes what formerly took weeks. h cur- 
rent of air introduces the reactive substance to the flour stream before 
it goes to the packers. 

Nitrogen peroxide, first employed in U.S. mills in 1904, is not ex- 
tensively used at present. Nitrogen peroxide is made by passing a 
small current of air through a chamber in which flaming electrical 
discharges are produced intermittently. Flour thus treated may con- 
tain up to four parts per million of residual nitrites. Bleached flours 
must be so labelled if intended for sale in the Gnited States. 

Sitrogen trichloride gas, produced by passing a stream of chlorine 
through a solution of ammonium chloride, matures as well as bleaches 
flour. At one time, 90% of US-produced flour was thus treated. 
Criticism of flour bleaching with nitrogen trichloride, based on observa- 
tions that it induced canine hysteria or running fits in. dogs despite the 
fact that it has been shown that humans are not adversely affected and 
that dogs are not sensitive to amounts included in an average diet, led 
to its prohibition as a flour bleaching agent in the United States after 
Aug. I ,  1949. In Canada its use was discontinued May I, 1949. The 
British government had not yet banned its use by the mid-1950s. 
Chlorine dioxide is generally accepted as an alternative flour bleaching 
agent in the United States and Canada. Intensive investigation showed 
i t t o  be harmless. 

Chlorine gas with 0.5' to 5 %  nitrosyl chloride is employed to some 
extent for soit-wheat cake flours and hard-wheat flours reauirine verv 
long fermentation. This agent affects the gluten strongly and the &osage 
must therefore be closely controlled. Traces of benzovl ~eroxide will . 
also bleach flour. 

Enrichment.- Flour enrichment with thiamine, riboflavin, niacin 
and iron (optional, calcium and vitamin D). was made compulsory in 
the United States from Jan. 1943 to Oct. 1946 I t  mas made com- 
R U ~ S O ~ ~  in a number of states, and the majority oi U S .  bakers adhered 
to enrichment specifications, the program being supported by govern- 
ment organizations and nutritionists In Canada enrichment mas 
introduced in Feb 1953, though it was not made compulsory. In Eng- 
land, it was enforced in the 1950s for all flour of less than 80% extrac- 
tion. However, the addition of creta praeparata was made compulsory 
for all flours. (See also GRAIN PRODUCTION AXD TRADE; SEMOLIXA; 
MIDDLINGS ; etc.) 

BIBLIOGRAPHY.-B~~~~S~ Association, Repor t s  (1907, 1909 and 1911) ; 
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T. B. Wood, The Story o f  a Loaf o f  Bread (New York, 1913) ; P. A. 
Kozmin, Flour Milling, trans. from the Russian by M. Falkner and T. 
Fjelstrup (Xew York, 1917) ; Royal Society, Reports of the Grain Pests 
(War )  Committee (Liverpool, 1~20)  ; William Jago, The Tech?aology 
of Bread-making (Chicago, 1921) ; C. H. Bailey, The Chemistry of 
Wheat Flour, ".4mer. Chemical Soc. Monograph Series" ( ~ g z j )  ; See 
also, Sational Joint Industrial Council for the Flour Milling Industry, 
"Technical Education Series"; and Incorporated National Association 
of British and Irish Millers, Reports of the Home Guozon Wheat Com- 
mittee; C .  0. Swanson, Wheat and Flour Quality (Minneapolis, 1938) ; 
D. W. Kent-Jones and A. J. Amos, Modern Cereal Chemistry, 4th ed. 
(Liverpool, 1947) ; J .  Storck and W. D. Teague, Flour For Man's Bread 
(Minneapolis, 1952) ; Ernest John Pyler, Baking Science and Tech- 
nology, vol. I (Chicago, 19 j z )  ; E. B. Bcnnion, Breadmaking; Its 
Principles and Practice, 3rd ed. (London, 19 j4) . 

(H.E .Ba . ;  J .A.To . ;R .H.H. )  
FLOUR BEETLE, a term popularly given to certain species 

of beetles (fam. Tenebrionidae) which are pests of broken grain 
and particularly of prepared cereal foods. The most important 
species belong to the genus Tribolium; of these, the confused 
flour beetle (T. con fusum)  and the rust-red flour beetle ( T .  casta- 
n e u m )  are the most serious pests found in flour mills. Originally 
these insects probably fed on broken grain in the fields; with the 
cultivation of grains by man, the beetles easily invaded stored sup- 
plies of whole grain and flours, which furnished an abundance of 
food and excellent breeding conditions. Remains of either T. 
confusum or T. castaneum have been found in a grain jar in a 
pharaonic tomb of the 6th dynasty, dating about 2 j00  B.C. The 
beetles have been spread throughout most parts of the world. 

The life cycle of the various species of Tribolium is very simi- 
lar. In T. confusum the adults are small, elongated, reddish 
insects about & in. long. The females lay 400 to 500 small 
white eggs, which are dropped in the flour or grain. The larvae 
are slender and wormlike, white in colour, tinged with yellow, 
and pass through 6 to 11 instars, reaching an average length 
of 3 in. before pupating. The life cycle may be completed 
in 4 weeks, but generally requires 40 days or longer, depending 
upon the food available and other conditions necessary for 
development. 

In  flour mills these pests are difficult to keep under control 
because of their small size and rapid development. According to 
R. T. Cotton and G. B. Wagner (U.S. Dept. Agric., Bur. Ent. 
and P1. Quar., Mim. Ser. E-419, 1938), the mills generally be- 
come infested in six principal ways: ( I )  through entrance of the 
beetles with the grain stream; (2) from infested flour used in 
blending operations; (3) from infested flours returned to the 
mills from grocers, warehouses, etc; (4) from infested second- 
hand flour bags; (5) from infested secondhand machinery; (61 
from infested feed stored in the mill near the milling machinery. 
The principal measures employed for control are fumigation or 
sterilization'of incoming grain, frequent repair of flour sifters, 
cleaning and fumigation of conveyors, and general fumigation of 
the mill with lethal gases such as hydrocyanic acid gas, chloro- 
picrin and methyl bromide. Supplementary control measures con- 
sist of spraying neglected corners, woodwork, etc., with pyre- 
thrum and thiocyanate sprays, rebolting of flour which is being 
reconditioned, diversion of infested returned stocks, proper han- 
dling and storage of finished flour and fumigation and proper con- 
struction of warehouses. The beetles are often a source of an- 
noyance to the housewife. All dry foods should be kept in tight 
containers; if the food becomes infested, it may be sterilized in a 
hot oven. Heavily infested supplies should be destroyed. 

Other common flour beetles are the broad-horned flour beetle 
(Gnathocerus cornutus) ,  the small-eyed flour beetle (Palorus 
ratzeburgi) and the long-headed flour beetle (Laetheticus oryzae). 
These are widely distributed forms similar in habits to the species 
of Tribolium. 

See R. T. Cotton, Insect Pests of Stored Grain and Grain Products 
(1941). (R. L. WL.) 

FLOURENS. GUSTAVE ( I  8 38-1 87 I ). French revolution- 
ary and one of the most romantic Gures'of the Commune, mas 
born on Aug. 4, son of Pierre Flourens (see below). Gustave 
was trained by his father to succeed him. and had a brilliant 
scientific career up till his father's death in 1867, when the Col- 
lkge de France, to which his evolutionary theories and his repub- 

lican opinions were equally objectionable, abruptly signified that 
it had no further use for his services. Flourens indignantly left 
the country and went to Crete, where he joined the ranks of the 
insurrection against Turkey. In this hard guerrilla warfare he  
gained his chief military experience, and acquired such prestige 
among the Cretans that he was chosen president of the delegation 
elected by Crete in 1868 to sit in the Hellenic parliament. Had 
it  been admitted (see TURKEY: History) ,  war between Greece 
and Turkey might well have resulted; the Greek government 
solved their difficulties by kidnapping Flourens and sending him 
to France, while they turned his colleagues back to Crete. He 
then carried on republican propaganda in Naples till he was im- 
prisoned, and in France, where he was dangerously wounded in a 
duel with Paul de Cassagnac. At the funeral of Victor Noir (Jan. 
12, 1870) he attempted with his usual impetuosity, to lead an 
insurrection, but was thwarted by Rochefort, Delescluze, and 
Blanqui ( q q . ~ . )  : he did in fact attempt a rising on Feb. 7, 
which collapsed at  once, and he was condemned t o  imprisonment 
in a fortified place. During the siege of Paris he was ardently 
patriotic and commanded, first five battalions raised in Belleville, 
then a corps of tirailleurs. Together with 23 other chefs de bat- 
taillon he overturned the government on Oct. 31, 1870, charging 
it  with treachery, but as he received support from no politician 
but Blanqui, withdrew from the hotel de ville after negotiation. 
On the outbreak of the Commune (March 18, 1871) Flourens was 
elected for the 19th and 20th arrondissements and made a colonel. 
H e  attempted by a personal example of bravery and devotion t o  
diminish the incoherence and disorder around him: he exposed 
himself too rashly at  Rueil in the sortie of April 3, was captured, 
and killed while a prisoner by a sabre cut from an officer. 

See the Grand Dictionnaire, etc., Larousse (1869 etc.) s.v. 
(R. W. P.) 

FLOURENS, PIERRE (1794-1867), French physiologist, 
was born at Maureilhan, near BCziers, on April 15, 1794. After 
taking his M D. at Montpellier, Flourens began physiological 
research in Paris and in 1822 published his Recherches expe'ri- 
mentales sur les proprie'te's e t  les fo?zctions d u  systkme nerveux 
duns les animaux verte'bre's, in which he, from experimental evi- 
dence, sought to assign their special functions to  the cerebrum, 
corpora quadrigemina and cerebellum. H e  was chosen by Cuvier 
in 1828 to deliver for him a course of lectures at  the Colliige de 
France. I n  1832 a professorship of comparative anatomy was 
created for him at the museum of the Jardin. I n  1833 Flourens, in  
accordance with the dying request of Cuvier, was appointed a per- 
petual secretary of the Academy of Sciences, and in 1838 was re- 
turned as a deputy for the arrondissement of BCziers. In  1840 
he was elected, in preference to  Victor Hugo, t o  succeed J. F. 
Michaud at  the French Academy; and in 1846 he was created 
a peer of France. I n  1847 Flourens directed the attention of the 
Academy of Sciences to the anaesthetic effect of chloroform on 
animals. At the revolution of 1848 he withdrew completely from 
political life, and in 185 j he accepted the professorship of natural 
history at the Colltge de France. H e  died a t  Montgeron, near 
Paris, on Dec. 6, 1867. 

Besides numerous shorter scientific memoirs, Flourens published 
Expdrzences sur le systbme nerveux (1835) ; Cours sur la ge'ndration, 
l'ovologze, et l'embryologie (1836) : Analyse raisonnde des travaux de 
G. Cuvier (1841) ; Buffon, hirtoire de ses travaux et de ses ide'es 
(1844) ; Fontenelle, ozh de la philosophie moderne relativement auz 
sciences pkysiques (1847) ; Oeuvres complbtes de Bu f fon  (1853) ; De la 
longdvitd hz~mazne (18j4), Histozre de la de'couverte de la circulation 
du sang (1854) ; Couts de physiologic compare'e (1856) ; De la vie et 
de l'intelligence (1858) ; De la raison, du ginie, et de la Jolie (1861) ; 
Ezamen du livre de M .  Darwin sur l'origine des Espbces (1864). 
For a list of his papers see the Royal Society's Catalogue of Scientific 
Papers. 

FLOWER, SIR WILLIAM HENRY (1831-1899), 
English biologist nho  greatly influenced museum display, was born 
at  Stratford-on-Xvon on Sov .  30, 1831. He took his M.B a t  
London in 1851, and went to the Crimea as assistant-surgeon. On 
his return he became a member of the surgical staff of the Middle- 
sex hospital, London, and In 1861 curator of the Hunterian museum 
of the Royal College of Surgeons In 1870 he also became 
Hunterian professor, and in 1884 was appointed to the directorship 
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of the Natural History department of the British museum at  South 
Kensington. He died in London on July I ,  1899. H e  made valu- 
able contributions to structural anthropology and to the compara- 
tive anatomy of mammals. 

His chief publications are: Diagrams o f  the Nerves of the Hu- 
man Body (1861) ; The Osteology o f  the Mammalia (1870) ; 
Introduction to the Study of Mammals, Living and Extinct 
(1891) ; Essays on Museums and other Subjects (1898). 

See C. J .  Cornish, Sir W .  H. Flower ( ~ g o q ) ,  and R. Lydekker, Sir 
William Flower (1906). 

FLOWER, a term popularly used for the blossom of a plant, 
and so by analogy for the finest part or aspect of anything. Here 
it is dealt with only botanically. The flower is characteristic of 
the highest group of plants-the flowering plants (Phanerogams) 
-and is the association of more or less leaf-like organs which 
are concerned with the production of the seed. I n  modern botany 
the group is often known as the seed-plants or Spermatophyta (see 
ANGIOSPERMS and GYMNOSPERMS). Following pollination, a seed 
develops from the ovule; the essential structures for seed pro- 
duction are the stamens, which bear the pollen, and the carpels, 
on which the ovules are formed. I n  comparative morphology, sta- 
mens and carpels are known as sporophylls because they bear the 
microspores developed in the microsporangia, or the megaspore 
developed in the megasporangium. Following germination o f  the 
megaspores, these are known as pollen grains, and the microspo- 
rangia as pollen sacs. The megasporangium, together with an out- 
growth of maternal tissue, the integument, constitutes the ovule. 
I n  the more primitive gymnosperms the micro- or megasporo- 
phylls are generally associated in separate cones, to  which the 
term "flower" has been applied. But it  is to more definite and 
elaborate structures in the higher angiosperms that "flower" gener- 
ally refers. 

Bracts.-Flowers are produced from flower-buds in the axils 
of leaves called bracts; "bract" is properly restricted to the leaf 
from which the primary floral axis arises, while leaves wh~ch arise 
between the bract and the flower are bracteoles. Their arrange- 
ment is similar to that of foliage leaves. I n  many cases, bracts 
protect the young flower, but they are sometimes undeveloped, 
and usually fall off early. Sometimes, especially with bracteoles, 
no flower-buds arise in their axils. At the base of the general 
umbel in umbelliferous plants is often a whorl of bracts, the 
general involucre, while partzal involucres or involucels are found 
at  the base of the umbellules. I n  Compositae the involucre sur- 
rounds the heads of flowers (fig. 12). A sheathing bract or 
spathe, enclosing one or several flowers is common among 
monocotyledons and may, in  some palms, reach 2 0  ft. in length 
and enclose 200,000 flo

w

ers. The spathe may be coloured (An-  
thurzum) or white (arum lily, Zantedeschia ethiopica). I n  grasses, 
the outer scales (glumes) of the spikelet are sterile bracts. Bracts 
may be changed into leaves. 

Inflorescence.-The arrangement of flowers on the axis is 
called the injlorescence. The primary axis of the inflorescence is 
the rachzs; its branches, when present, are peduncles, wh~ch in 
turn may give rise to pedicels. A flower having a stalk IS peduncu- 
late or pedicellate; one with no stalk is sessile. T o  obviate any 
confusion, i t  is common to speak of the rachis as the primary 
floral axis, the peduncles as the secondary floral axes, and so on. 
The peduncle may be simple, bearing a single flower, or branched. 
When it  proceeds from radical leaves, it is a scape. The floral axis 
may be shortened, as in daisy and fig, or flattened, convex or 
concave in form and bearing numerous flowers, as in marigold 
or in fig. Adhesions occasionally take place between the peduncle 
and the bracts, as in the lime-tree (fig. I ) .  The termination of 
the part upon which the whorIs of the flower are arranged is the 
receptac1e. 

Two general types of inflorescences are recognized. In one, 
the flowers arise as lateral shoots from a primary axis, which 
continues to elongate, and the lateral shoots do not exceed the 
length of the primary axis. The flowers are said to be axillary 
and the inflorescence is indetermznate. In  the other type, the 
primary axis ends in a single flower, but lateral axes arise from 
the axils of bracts and repeat the process, the development of 

each lateral axis being stronger than that of the primary axis be- 
yond its point of origin. The flowers are thus terminal and the 
inflorescence is determznate. In  indeterminate inflo~;escences, the 
lower or outer flowers expand first (centrzpetal) : in determinate 
inflorescences, it is the upper or inner flomers that open first 
(centrifugal). I n  some inflorescences (rfaixed), the primary axis 
has an arrangement belonging to one type, the branches one of the 
opposite type. 

The simplest indeterminate form is one in which a lateral 
shoot in the axil of a single foliage leaf ends in a single flower. 
In  this case the flower is solitary. A more complicated inflores- 
cence is commoner. Thus if the primary axis, as in fig. 2, is elon- 
gated and gives off pedicels ending in a single flower a raceme is 
produced, which becomes a panzcle if the secondary axes branch. 
If the lower flower-stalks art? developed more strongly than the 
upper, and thus all the flowers are on a level, a corymb is formed, 
which may be simple (fig. 4) or branched. If the pedicels are 
wanting, so that the flowers are sessile, the result is a spike. If 
this bears unisexual flowers it is a catkzn; if it becomes succulent 
and surrounded by a spathe i t  is a spadix, which may be simple 
(fig. 7) or branched. A spike with female flowers only and cov- 
ered with scales, as in  the hop, is a strobilus. In  grasses there are 
usually numerous sessile flowers in  small spikes (spikelets); 
if these are borne not on the primary but on secondary axes, they 
form a panzcle. 

If the primary axis is contracted, other forms result. When it 
is so short that the secondary axes arise from a common point and 
spread out as radii of nearly equal length each ending in a single 
flower or dividing again similarly, an umbel (fig 8)  is produced. 
If there are numerous flowers on a flattened, convex or concave 
receptacle, having short pedicels or none, a capitulum is formed, 
as in marigold and scabiosa (fig 3). If the margins of the recep- 
tacle are developed upwards, they may ultimately give rise to the 
hypantkium of the fig. 

In compound indeterminate inflorescences, the lateral shoots, 
developed centripetally, bear numerous bracteoles from which 
floral shoots arise, which may have a centripetal arrangement 
similar to that on the mother shoot, or a different one. Thus we 
may have a group of racemes arranged in a racemose manner; 
compound umbels as in most Umbelliferae (fig. 8) ; a raceme of 
capitula; a raceme of umbels, as in ivy, and so on. 

The simplest type of determinate inflorescence is where, as in 
Anemone nemorosa, the axis terminates in a single flower, no other 
flowers being produced on the plant This is a solitary ternaznal 
inflorescence. When the primary floral axis, before ending in a 
flower, gives off lateral unifloral axes which repeat the process, the 
result is a cyme. A cyme with two axes is a biparous cyme or 
dichasium (fig. 11); with one axis, i t  is uniparous. In  the dead- 
nettle (Lamzum) the flowers arise in the axis of each foliage leaf 
and appear as if arranged in a whorl, but there is a central flower 
expanding first, and from its axis spring secondary axes bearing 
single flowers (fig. 10). The inflorescence is thus a dichasium and 
the clusters are called vertzczllasters. Where numerous lateral 
axes arise from the primary axis, a cymose umbel is produced. 
When these lateral axes grow strongly and develop irregularly, as 
in species of Juncus, the inflorescence is an anthela. In  a uniparous 
cyme, the basal portion of the consecutive axes may become 
thickened and arranged more or less in a straight l ~ n e ,  forming a 
false axis or sympodzam, the inflorescence thus simulating a 
raceme. The uniparous cyme presents two forms; in a scorpzoid 
cyme the flowers are arranged alternately in a double row along 
one side of the sympodium, the bracts forming another double 
row on the opposite side (e.g., Boraginaceae). In-a helzcoid cyme, 
the flowers are in  a single row and form a spiral round the false 
axis. 

Compound definite inflorescences are' by no means common, 
but in Streptocarpus polyanthus and in several calceolarias we 
probably have examples. Here we find scorpzoid cymes of pairs 
of jlowers, each pair consisting of an older and a younger 
flower. 

Both the determinate and indeterminate types are represented 
in mixed inflorescences. Thus in the ragwort (fig. 12) the heads of 



FLOWER 409 

L I 
1. laflorescence of the Lime; 2. Raceme of Linaria striais; 3. Head of Scabiosa atropurpurea; 4. Corymb of Cerasus Mahaleb; 5. Spike of vervain. 6 catkin 
of Hazel; 7. Spadix of Arum maculatum (female flowers below. male above); 8. Compound umbel of Common Di l l ;  9. Cymose inflorescence of CGas;um ool- 
linum; 10. Flowering White Dead-Nettle: 11. Dichasium of Forget-me-not: 12. Flowering Ragwort: 13. Flower of Sedum 14. comple te ly  flower; 1.5. Flower of Goosefoot; 16. Stamen showing opening and shedding pollen; 17. Pisti l of Tobacco; 18, 1 9  & 20. Diagrams il lustrating hypogyny per- 
lgyny, and epigyny of the flower; 21. Stamens of White Water Li ly:  22. Flower of Stonecrop; 23. Flower of Flax; 24. Flower of ~ ~ ~ t h ;  25. ~l~~~~ of '  Iris. 
26. Fiower of Fr i t i l lary:  27. Flower of Saxifrage: 28 & 29. Flower of Garden Pea: 30. Reduplicate aestivation; 31. Contorted or convolute aestivation: 3i 
Quincuncial aestivation 
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flowers are developed centrifugally, while the fZorets open centrip 
etally. Various combinations occur in different families. 

Tabular Vzew of  Inflorescences 
A. Indeterminate Centripetal Inflorescences. 

I. Flowers solitary, axilIary, Veronica hederifolia. 
II. Flowers in groups, pedicellate. 

i. Elongated form (Raceme), Hyacinth; (Corymb), Prunzcs. 
ii. Contracted form (Umbel), Cowslip. 

111. Flowers in groups, sessile. 
i. Elongated form (Spike), Plantago. 

(Spikelet), grasses. 
(Catkin), Hazel. 
(Spadix), Arum. 
(Strobilus) , Hop. 

ii. Contracted form (Capitulum), Daisy. 
IV. Compound Indeterminate Inflorescences. 

a. Compound Spike, Rye-grass. 
b. Compound Spadix, Palms. 
c. Compound Raceme, Astilbe. 
d. Compound Umbel, most Umbelliferae. 
e. Raceme of Capitula, Petasites. 
f. Raceme of Umbels, Ivy. 

B. Determinate Centrifugal Inflorescences. 
I. Flowers solitary, terminal, Tulip. 

11. Flowers in cymes. 
I .  Uniparous Cyme. 

a. Helicoid Cyme. 
(i) Elongated, Alstroemeria. 
(ii) Contiacted, Wittsteznra corymbosa. 

b. Scorpioid Cyme. 
(i) Elongated, Forget-me-not. 

(ii) Contracted, Erodium. 
2. Biparous Cyme (including Dichasium, Cymose Umbel). 

a. Elongated, Cerastzune. 
b. Contracted (Verticillaster) , Dead-nettle. 

3. Compound determinate Inflorescence. Many Calceolarias. 

C. Mixed Inflorescences. 
Raceme of Scorpioid Cymes, Horse-chestnut. 
Scorpioid Cyme of Capitula, Vernonia scorpioides. 
Compound Umbel of- dichotomous Cymes, Viburtzum. 
Capitulum of contracted Scorpioid Cymes (Glomerulus), Sea- 

pink. 
Cyme of Capitula, Rag-wort. 

P a r t s  of t h e  Flower.-The flower consists of the floral axis 
bearing the sporophylls (stamens and carpels) usually with pro- 
tective envelopes. The axis is normally contracted, no internodes 
being developed and the portion beanng the floral leaves, the re- 
ceptacle, is frequently a conical, flattened or hollowed expansion; 
rarely the axis is elongated and internodes are developed. Upon 
the receptacle the parts of the flower are crowded, usually form- 
ing a series of whorls, the parts of +hich alternate, but sometimes 
arranged spirally, especially if the axis is elongated. I n  a typical 
flower (fig. 22 )  there are four distinct whorls, an outer calyx of, 
sepals; within it, the parts alternating with those of the calyx, 
is the corolla of petals; next alternating with the parts of the 
corolla, the androeciu~n of stamens; and in the centre, the 
gynoeczunz of carpels. Fig. 14 1s a diagrammatic representation 
(j'loral dzagram) of such a flower, supposed to be cut transversely, 
the parts of each whorl being distinguished by a different symbol. 
The sepals are usually greenish, their function is manly  protec- 
tive, shielding the delicate internal organs before the flower opens. 
The  petals are usually showy. Sometimes (usually In monoco- 
tyledons) the calyx and corolla are similar; in such cases the 
term periantlz is applied, and the parts of the calyx are petaloid. 
I n  some cases the petals resemble sepals (sepaloid). I n  plants, 

. as Nymphaee  alba (fig. Z I ) ,  where a splral arrangement of floral 
leaves occurs, these tvhorls pass insensibly into each other. When 
both calyx and corolla are present, the plant is dzchlamydeous; 
when one is absent, ?nonochlamydeozls (fig. I j). Sometimes both 
are absent (achlamydeous),  as in willow. The stamens in their 
most differentiated form conslst each of a stalk, the filament, 
and the anther (fig. 16) the latter composed of pollen sacs con- 
taining the powdery pollen which is ultimately discharged. The 
gynoeciu~n or pistil terminates the floral axis. I t  consists of 
one or more carpels, separate or fused together (figs. 13, 17). 
The pistil is composed of the ovary  (figs 17, 18), which contains 

the ovules destined t o  become seeds; the stigma, or receptive 
surface on which the pollen is deposited, and which is either 
sessile on the apex of the ovary as in  the poppy or separated from 
it by a long style. The androecium and gynoecium are not pres- 
ent in all flowers. When both are present the flower is izermaphro- 
dite, perfect, or monoclinozcs, and is represented by the symbol 
When only one is present the flower is unisexual or diclinous, and 
is either male (staminate),  8, or  female (pzstzllate), 9 .  When 
all four whorls of organs are present the flower is complete. Usu- 
ally the successive whorls of the flower, disposed from below up- 
wards or from without inwards upon the floral axis, are of the 
same number of parts, o r  are a multiple of the same number of 
parts, those of one whorl alternating with those of the whorl next 
to  it. 

In the more primitive types of flower the receptacle is more 
or less convex, and the series of organs follow in regular suc- 
cession, culminating in the carpels (fig. 18). This arrangement 
is hypogynous, the other series being beneath ( h y p o )  the gynoe- 
cium. I n  other cases the floral organs spring from a cup around 
the ovary (perzgynous, fig. 19). I n  some forms this is carried 
further and a cavity is roofed over by the carpels so that the 
outer members of the flower spring from the edge of a cup the 
rim of which is above the ovary (epzgynozis, fig. 20). 

Symmetry  of t h e  Flower.-When a flower consists of parts 
arranged in whorls i t  is  cyclic, and if all the whorls have an equal 
number of parts and are alternate i t  is eucycZic (figs. 14, 25 ) .  

In  contrast to  cyclic flowers are those where the parts are in 
spirals (acyclic). Flowers which are cyclic a t  one portion and 
spiral a t  another (as many Ranunculaceae) are hemicyclic. I n  
spiral flowers there is usually a gradual passage from sepaloid 
through petaloid t o  stamina1 parts (water lily, fig. 21). I n  some 
cases the parts of one whorl are opposite or superposed to  those of 
the next. The superposition of the stamens on the sepals in the 
Caryophyllaceae is due to  the suppression of the petals. 

A flower is symmetrical when each whorl consists of a n  equal 
number of parts, or when the parts of any one whorl are mul- 
tiples of that preceding it. Thus, a symmetrical flower may have 
five sepals, five petals, five stamens and five carpels (fig. 14) 
or the number of any of these parts may be a multiple of five. 
In  the stamina1 whorl especially i t  is common t o  find additional 
rows. I n  fig 24 the parts are in fours; in figs. 25 and 2 6 ,  in threes. 
The floral envelopes are rarely multipl~ed. Flowers in which the 
number of parts in  each whorl is the same are isomerous; when 
the number in  some whorls is different, the flower is anzsornerous. 
I t  often happens that when fully formed, the number of parts in 
the pistillate whorl is not in conformity with that in the other 
uhorls. In  such circumstances a flower is called symmetrical, 
provided that the other whorls are normal (fig. 27) .  A flower in 
which the parts are arranged in twos is  dznzerous; in  threes, fours 
or fives, trzmerous, tetramerous or pentamerous respect~vely. 
Trimerous symmetry is the rule in  the monocotyledons, pentam- 
erous the commonest in  the dicotyledons, though dimerous and 
tetramerous flowers also occur in  the latter group. 

The various parts of the flower have a definite relation to  the 
central axis. Thus in  a tetramerous flower, one sepal may be next 
the axis (superior or posterior), another next the bract (inferior 
or anterior) and the other two lateral (fig. 24). A plane passing 
through the anterior and posterior sepals and through the floral 
axis is the median plane of the flower; a plane cutting it a t  right 
angles and passing through the lateral sepals, is the lateral plane; 
while the planes which bisect the angles formed by the lateral 
and medlan planes are diagonat planes I n  a pentamerous flower 
one sepal may be superior (Rosaceae and Labiatae) or inferior 
(pea family, figs. 28, 2 9 ) ;  in the latter case the odd petal (vex-  
zllum) is then superior. I n  the Scrophulariaceae one of the two 
carpels 1s posterior, the other anterior, while in the Convol- 
vulaceae the carpels are lateral. 

When the different members of each whorl are alike, the flower 
is regular; differences in size and shape of the parts of a whorl 
make the flower irregular (fig. 28).  When a flower can be divided 
by a single plane into two similar parts it  IS zygomorphzc (as in  
Papilionaceae). Polysymmetrical flowers have a radial sym- 
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metry and can be divided by several planes into similar por- 
tions; such are all regular, symmetrical flowers. When the parts 
of any whorl are not equal to, or some multiple of, the others, the 
flower is asymmetrical. This alteration in the symmetrical 
arrangement has been traced to suppression or non-development 
of parts, degeneration or imperfect formation, cohesion or union 
of parts of the same whorl, adhesion or union of parts of different 
whorls, mzcltiplzcation of parts and deduplicatzon (chorisis) or 
splitting of parts. Cultivation has a great effect in causing changes 
in the various parts of a plant. The changes in  colour and form of 
flowers thus produced are endless. 

As a convenient method of expressing the arrangement of the 
parts of a flower, $oral formulae have been derived. The follow- 
ing is a simple mode: the whorls are represented by the letters S 
(sepals), P (petals), A (stamens), C (carpels) and a figure 
marked after each indicates the number of parts in that whorl. 
Thus S5PgAgCg means that the flower is perfect; isomerous and 
pentamerous. The flower of Sedum (fig. 22) would be represented 
by S j P j A j + j C s ,  where As+  j indicates that the stamina1 whorl 
consists of two rows of five parts each. 

Aestivation.-The manner in which the parts are arranged 
in the flower-bud with respect to each other before opening is the 
aestivation, and distinctive names have been given to the differ- 
ent arrangements exhibited, both by the perianth members in- 
dividually and in their relation to each other. As regards each 
perianth member of the flower, i t  is either spread out, as the 
sepals in the bud of the lime-tree, or folded upon itself (condupli- 
cute), or slightly folded inwards or outwards at the edges, as in 
the calyx of some species of Clematis, or rolled up at  the edges 
(involute or revolute), or folded transversely, becoming crumpled 
or corrugated as in the poppy. 

When the parts of a whorl are in an exact circle, and are applied 
to each other by the edges only, without overlapping or folding, 
aestivation is zlalvate. The edges of each of the parts may be 
turned inwards (induplicate) or outwards (reduplicate). When 
the floral members overlap in  the bud, two arrangements are 
found. I n  the convolute (contorted or twisted) condition, the 
parts may be rolled or wound together, covering each other com- 
pletely, or the petals or other segments may cover each other 
partially, in which case the edge of one petal is overlapped by 
the one before it, while the other edge in turn overlaps the next 
segment. I n  imbricate aestivation a n  outer member overlaps the 
margins of the inner segments on both sides. When the parts are 
five, as in many dicotyledons, there may be two parts external, 
two internal and a fifth which partially covers one of the inner 
parts by its margin and is in turn partially covered by one of 
the external parts (quzncuncial), as in the calyx of Rosaceae. 
In  the Leguminoseae, the vexillum is often large and folded over 
the others (vexillary) or the carina (the two anterior petals) 
may perform a similar office (carinal). Circular aestivation is 
generally associated with a regular calyx and corolla while 
spiral aestivation is connected with irregular as well as regular 
forms. 

FLORAL ENVELOPES 

Calyx.-The sepals are sometimes free or separate from each 
other, a t  other times united to a greater or less extent; in the 
former case, the calyx is polysepalous, in the latter ga~~zosepalous 
or monosepalous. The divisions of the calyx are usually entire, 
but occasionally are cut (rose) ; rarely they are stalked Sepals 
are generally more or less oval, elliptical or oblong, with blunt 
or acute apices. They may be erect or reflexed, spreading down- 
wards (divergent or patulous) or arched inwards (connzvent). 
They are usually greenish (herbaceous) but sometimes they are 
coloured (petaloid). The vascular bundles sometimes form a 
prominent mid-rib, a t  other times, several ribs. The venation is 
useful as pointing out the number of leaves in a gamosepalous 
calyx. A polysepalous calyx with three sepals is trisepalous, with 
five, fientasepalous, etc. The sepals are occasionally of different 
forms and sizes. The number of members in a gamosepalous 
calyx is usually marked by divisions at  the apex, which may be 
simple projections or may extend down as fissures, the calyx 

being trifid (three-cleft), quinquefid (five-cleft), etc.; or they 
may reach nearly to  the base, the calyx being tripartite, quinqzie- 
partite, etc. The union of the parts may be complete and the 
calyx entire or truncate. The cohesion is sometimes irregular; 
thus a two-lipped or  labzate calyx arises. Occasionally certain 
parts of the sepals are enlarged to form a spur as in  Tropaeolum, 
Viola and Pelargonium. Degeneration may take place so that 
the calyx becomes dry and scaly (Juncaceae) ; or hairy (Com- 
positae); or a mere rim (madder), when it is obsolete or mar- 
ginate. I n  Compositae, the calyx is attached to the pistil and 
its limb is developed into hairs (pappus). The calyx sometimes 
falls off before the flower opens, as in poppies (caduceus, fig. 
36); o r  with the corolla, as in Ranunculus (deciduous), or i t  
remains after flowering (persistent) as in Labiatae, or its base 
only is persistent. Sometimes a persistent calyx encloses the 
fruit without being incorporated with i t  (accrescent); or it  may 
become inflated or vesicular (Lychnis). 

Corolla.-The corolla is the inner floral envelope, and usually 
the most conspicuous whorl. As a rule the petals are highly 
coloured, the colouring matter being contained in the cell-sap 
(blue and red flowers) or in plastids (chromoplasts) as in yellow 
flowers, or in both (orange flowers). Petals are generally glabrous, 
but in  some instances hairs are produced. They often close the 
way t o  the honey-secreting part of the flower to  small insects 
whose visits would be useless for pollination. Coloured hairs oc- 
cur on the perianth of Iris. Normally thin and delicate petals oc- 
casionally become thick and fleshy (RaBesia), dry (heaths), or 
hard and stiff (Xylopia) Each petal often consists of two parts, 
a lower narrow unguis or claw, and an upper, broad lamina or 
lzmb (fig. 38). The claw is often wanting (fig 39) and the petals 
are then sessile. The limb may be flat, concave or hollowed. I n  
hellebore the petals become tubular (fig. 40); in aconite (fig. 42), 
some resemble a hollow-curved horn, supported on a grooved 
stalk; while in  columbine and violet (fig. 41) one or  all are pro- 
longed as a spur. I n  Antirrhinum, the spur is short and the petal 
is gibbous or saccate. These spurs, tubes and sacs serve as  re- 
ceptacles for nectar. 

A corolla is dipetalous, tripetalous, etc., according as it has two, 
three, etc., separate petals; the general name fiotypetalot~s is 
given to corollas with separate petals, while those in which the 
petals are united are monopetaloz~s, gamopetalous or sympetalous. 
This union generally takes place a t  the base and extends towards 
the apex. I n  the vine, the petals are separate a t  the base, adherent 
a t  the apex. In  a sympetalous corolla the lower portion usually 
forms a tube, the upper parts a common limb, the point of union 
being the throat. The number of parts is determined by the 
divisions (teeth, fissures, etc.), or when, as rarely, the corolla 
is entire, by the venation. The union may be equal, or some parts 
may unite more than others. 

Among regular polypetalous corollas may be noted that of the 
Rosaceae, usually composed of five petals; the caryophyllaceous 
corolla, in whlch there are five clawed petals;' the cruciform, 
having four petals in the form of a cross, as in the wallflower. 
Of irregular polypetalous corollas, the most marked is the pa- 
pilzonaceous (fig. 28-29), in wh~ch there are five petals-one 
superior next to the axis, usually larger than the rest; the vex- 
illum or standaud; two lateral, the alae or wings; two inferior, 
often united slightly to form a single keel or casina, which em- 
braces the essential organs. 

Regular sympetalous corollas may be campanulate or bell- 
shaped (Ca?npanula) ; kypocraterzform or salver-shaped (Primula, 
fig 43) tubular (comfrey); rotate or wheel-shaped (forget-me- 
not) ; urceolate or urn-shaped (bell-heath). Some of these forms 
may become irregular as a result of certain parts developing more 
than others; thus in the foxglove there is a slightly irregu- 
lar campanulate corolla. Other irregular sympetalous corollas 
include the labiate or lipped, having two divisions of the limb, 
the upper usually of two, the lower of three, united petals, sep- 
arated by a gap. When the upper lip is much arched, and the 
gap is distinct, the corolla is ringent; when the gap is reduced 
to a chink, as in snapdragon, personate. In  Calceolaria the lips 
become much hollowed out. When a tubular corolla is split to  
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33. Imbricated aestivation; 34. Vexi l lary aestivation; 35. Groundsel f ru i t  w i t h  pappus; 36. Poppy calyx; 37. F r u i t  of Physalis Alkekengi; 38. Ungulculate 
petal  of Wallf lower; 39. Crowfoot petal; 40. Hellebore petal; 41. Pansy; 42. Part ot Aconite flower; 43. Primrose flower; 44. Dandelion flower; 45. Stamens of 
Garden Pea: 46. Anther of Rush; 47. Salvia officinalis anther; 48. Nightshade stamen; 49. Barberry stamen: 50. Stamens and p is t i l  of Wallf lower; 51. Orchid, 
pol i in ia;  52. Asclepias: A. v is t i l ,  B. poi l ln ia;  53. Broom pist i l ;  54. Section of Black Hellebore fiower; 55. Strawberry; 56. Section of Dog Rose f ru i t ;  57. Ra- 
nunculus pisti ls; 58. F lax p ist i l ;  59. Garden Pea f ru i t ;  60. Ovary of L i ly ;  61. Quinouelocuiar ovary; 62. Five-carpellary ovary; 63. Melon f ru i t ;  64. Cerastium 
hirsutum pist i l ;  65. Same cu t  horizontally; 66. Carpel of Lady's mantle; 67. Primrose pisti l ;  68. Grass flower w i t h  glumes removed; 69. Polygonum Convol- 
vulus ovary; 70. Gynoecium and stamen of Poppy; 71. Ovules; 72. Ovules; 73. Ovule 
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Top le f t :  kzalea (Azalea), a flowering rhrub ." Bettam le f t :  Phlox (Plilox), a native North Amerloan perennial 
Top right: Qladiolur (Gladidus) Bettom right: iris and white cammion or cowbetl (iris and Silene cacu- 
Cdntre Ief*: Hydrangea or hortenria (Hydrangea macrophg11~), r flower- balus) 

ing shrub 



PHOTOGRAPHS, (TOP' L E F T )  FRED BOND FROM P U B L I X ,  (TOP R I G H T )  J .  HORACE MCFARLAND COMPANY, (CENTRE R I G H T )  S l M P K l N S  FROM NATIONAL AUDUBON SOCIETY, (BOTTOM L E F T )  
GOTTSCHO- SCHLEISNER,  (BOTTOM R I G H T )  RUTHERFORD PLATT 

GARDEN FLOWERS 
Top le f t :  Regal lily (Liliurn regale) 
Top r i g k :  Marigold (Tagetes patula) 
Centre right: Croaus (Crocus) 

Bottom I&: Zinnia (Zinnia elegans) 
Bottom right: California Poppy (orange) and Lupine (Eschscholtzia 

californica and Lupinus polyphyllus) 
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PHOTOGRAPHS, (TOP LEFT, TOP RIGHT, CENTRE LEFT. BOTTOM LEfT)  JOHn U. t?KRhRD, (BOTTOM RIGHT) GOTTSCHO-SCHLEISNER 

GARDEN FLOWERS 
.n; - 

Top left:  Chryrrnthsmum (Chrysaothemwn) . , Bottom left:  Petunia (Petunia hzbrida) 
Top right: Pansy (Viola tricolor) , ;< Bottom right: Naroissus (Narcissus) 
Centre left : Lily-of-the-valley ( Convallaria ma jalis) b 

,i x 74+, 



 LATE IV FLOWER 

COMMON FLOWERS O F  THE U.S. 
Top: An arbor of wisteria (Wisteria) ,  a flowering vine Right: Qarden rose (Rosa) ,  Red Cheerful variety 
Centre l e f t :  Hugo rose (Rosa hugonis), a flowering shrub Bottom lef t :  Tree peonies (Paeonia suffnrticosa) 



FLOWER 

PHOTOQRAPHS, (TOP) GOTTSCHO-SCHLEISNER, (LEFT) J. HORA- MC FARLAND COIPANY, (CENTRE R I C I T )  W.  W .  HODQC, (BOTTOY RIOWT) IRVIN L. OAKES FROM NATIONAL AUDUDON 
SOCIETY 

COMMON FLOWERS OF THE U.S. 
Centre right: Carnation (Dianthus carysphpllus) 
Bottom right: New England or purple aster (Aster novae-angliae) 

Top:  Formal beds of Iris (Ir is)  
Left : Snapdragon (Antirrhinum ma jus) 
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~9mrrrwe. [TOP LEFV, tor aIlaRT) rfiutms# la. ~elt*ms, G*W ECW~B&. -ewtk~ acs*~~ WUB w m d  M~L, WIHYJ~Z LLR, r m t  L E ~ ,  ~ o m m ~  M I P ~ P ~ F  J, ALW clsa 

BRlT18H GARDEN AND WCLD PLQWERe 
Top left: Wallf lew I w i r ~ + s  c6eir35 C~~ d@t:  1)8namon wlld d&@w CBdIIir p9radnis) 
Top matre: Dahlia (Dahlia) B&mm I&: PelLanthut (Prfmda) 
Fep rig&: Lueln (Jhrpiam) I@&et)4 rick: WIM oelamdlw (Jkmmttuluil fiewim) 
Censtb Ie#f: Tulia a d  farf&.z1)cnot (Tntipa and Mywmtid) 



FLOWER 

PHOTOGRAPHS, (TOP LEFT, BOTTOM LEFT, BOTTOM RIGHT) RUTHERFORD PLATT, (TOP RIGHT) LUOMA FROM NATIONAL AUDUBON SOCIETY, (CENTRE LEFT, BOTTOM CENTRE) W .  H. 

HODGE 

WILD FLOWERS 
Top l e f t :  Wltd rose (Rosa) ,  a summer flower ing period from summer to early fall 
Top right: Mountain laurel (Kalmia latifolia) blooms during the spring Bottom centre: Queen Anne's lace or wi ld carrot (Daucus carota), a sum- 
Centre l e f t :  White water l i l y  (Nymphaea odorata) has a flowering season mer flower 

from summer to early fall Bottom right: Goldenrod (Solidago) blooms in the late summer and 
Bottom le f t :  Common or bull thlstle (Cirsium lanceolatum) has a flower- autumn 
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PHOYU9RllPPI, JTB? LEPTI W. H. tCBDGQ, / T W  CWrWj HfTHEBFgRD PMTT, (TOP RIeHT, B@TTPY L8FT. BeTTbY klOllT) JOHN H. GLRhRD 

WILD FLOWERS 
Top left:  lndlan pipe (Monotropa d f l o r a )  Is a summer flower svr in~  and early summer 
Top centre: Pink lady's-$1 lpper or rnoooasln fbwer (Cypripedium acaufe) Bottom left: Swamp butteraup (Ranunculus saptentrisnaZis) flow~n 

a p m r r  In the sprlng and early summer during the spring and summer 
Top right: Dutohman'cbreeohes (Dicentra cucullPtia) blooms during the Bottom right: Violet (Viola sotoria), a sprina and wmmer flower 
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CACTAOEAE OF NORTH AMERlCA 

1. Saguaro (Cereus giganteus), largest of the cacti in the U L ,  varying ft. high. Native to Arizona and Sonora, Mexico. 5. Barrel cactus (EcMno- 
in height from 10 to 50 ft. Native to southeastern California, Arizona, cactus Grusonii) of central Mexico. It ranges In diameter from 2 to 4y2 
and Sonora, Mexico. 2. Cholta (Opuntia imbricata), 6 t o  12 ft. high. ft. 6. Opuntia Engelmanii, Arizona to Texas and Chihuahua, Mexico. 
Found from Colorado to Texas and central Mexioo. 3. Eclziaocereus triglo- The plant forms clumps 2 to 10 ft. in diameter and 2 to 4 ft. high. 7. Cow's 
chidiatus var. melanacanthus, a small cactus found from Utah to Colorado, tongue (Oguntia linguiformis) , San Antonio, Texas, 5 to 10 fl. high. 
Arizona and New Mexico. 4. Jumping choila (Opuntia fulgida), 6 to 15 This plant is actually a variety of Opuntia Lindheimeri 
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PHOTOGRAPHS, RUTHERFORD. PLATT 

1. Venus's fly-trap (Dionaea mus- 
cipula). The lobe at the left is 
open, while that at the right, 
w i th  spikes interlocked, impris- 
ons an insect which the plant is 
digesting. The lobes close when 
the insects touch small sensitive 
bristles on the upper surface 

2. Closeup view of the floating leaves 
of bladderwort (Utricularia).  
a water plant. On the leaves are 
small bladders w i th  trap doors 
which open only inward 

3. Round leaf Sundew (Drosera ro- 
tundifolia). Sticky tentacles on 
the leaves catch insects, which 
are passed by other tentacles 
toward the centre of the leaf 
and are drowned and digested 

4. The parrot pitcher plant (Sax- 
racenia psittacina) 

5. Common pitcher plant (Sarra- 
cenia) i n  late spring, w i th  a 
spider on the lid. Spiders and in- 
sects slide down the l id  into the 
pitcher's detentive surface, where 
strong downward-pointing bris- 
tles trap the victims 

6. Butterwort (Pinguicula plani- 
folia).  Insects are attracted to 
the sticky surface of the leaves, 
which then cur l  inward, crushing 
the victims 
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form a strap-like process on one side, it  is ligulate or strafi 
shaped (fig. 44), as in many Compositae 

Petals are sometimes suppressed and at  times the whole 
corolla is absent. In  Amorpha there is only a single petal. I n  
the Ranunculaceae some genera (e.g., Ranuncz~lzcs) have both 
calyx and corolla, while others (e.g., Anemone) have only a 
coloured calyx. 

The term nectary includes those parts of a flower which 
secrete a honey-like substance, as the glandular depression on 
the petal of Ranunculus (fig. 39). The honey attracts insects, 
which convey pollen to  the stigma. The horn-like nectaries under 
the galeate (hollow and vaulted) sepal of Aconitum (fig. 42) are 
modified petals, as are the tubular nectaries of hellebore (fig. 54). 

Petals are attached to the axis usually by a narrow base. When 
this attachment is by an articulation, the petals fall off either 
immediately after expansion (cadmcous) or after fertilization 
(deciduous). A corolla continuous with axis, as in Campanula, 
may remain in a withered state while the fruit is ripening. A 
sympetalous corolla falls off in one piece. 

ESSENTIAL ORGANS 

As a stamen represents a leaf developed to bear pollen or 
microspores, it is spoken of in comparative morphology as a 
microsporophyll; similarly the carpels which make up the pistil 
are the megasporophylls (see ANGIOSPERMS). In  plants with 
hermaphrodite flowers, self-pollination is often provided against 
by the structure of the parts or by the period of ripening of the 
organs For instance, in Primula (fig. 43), some flowers (thrum- 
eyed) have long stamens and a short styled pistil, others (pin- 
eyed) short stamens and a long-styled pistil; these are dimorphic. 
In  some plants the stamens are perfected before the pistil (proter- 
androus) ; more rarely, the pistil is perfected first (protogynous). 
Plants in which protandry or protogyny occur are dichogamous. 
When the same plant bears unisexual flowers of both sexes it 
is nzonoecious (hazel); when the male and female flowers are 
on separate plants, the plant is dioecious (hemp) ; when there are 
male. female and hermaphrodite flowers, it is polygamous. 

Stamens.-The stamens, collectively constituting the androe- 
cium, arise from the receptacle within the petals, with which 
they generally alternate, forming one or more whorls. Their nor- 
mal position is below the pistil (inferior), but they may be 
above (superior) or, as in Saxifragaceae, half inferior or half 
superior. Sometimes they adhere to the petals (epipetalous), or 
to  the pistil, so as to form a column (gynandrous). These ar- 
rangements are important in classification. Stamens vary in num- 
ber from one to many, even hundreds. I n  acyclic flowers there is 
often a gradual transition from petals to stamens, as in the white 
water lily (fig. 21). When there is only one whorl the stamens 
are usually equal in number to the sepals or petals. The addi- 
tional rows of stamens may be developed in centripetal order or 
interposed between the pre-existing ones or placed outside them, 
i.e., be developed centrifugally (geranium). When the stamens 
are fewer than 20, they are determinate; when more, indeter- 
minate, represented by the symbol co. A flower with one stamen 
is monandrous, with two, diandrous, with many, polyandroz~s, etc. 

The function of the stamen is the development and distribution 
of the pollen, which is contained in the anther. If the latter is 
absent, the stamen cannot perform its functions. The anther is 
developed before the filament, which may be absent (e.g., mistle- 
toe),  hen the anther is sessile. 

The Filament.-The filament is usually thread-like and cylin- 
drical, or slightly tapering towards its summit. I t  may, however, 
be thickened and flattened in various ways. The length sometimes 
bears a relation to that of the pistil, and to the position of the 
flower. Though usually of sufficient rigidity to support the 
anther in an erect position, the filament is sometimes (e g., 
grasses) delicate and hair-like, so that the anther is pendulous 
(fig. 68). I t  is generally continuous, but sometimes is bent or 
jointed (geniculate), or spiral (e.g., pellitory). In Fuchsia it is 
red, in Adamia, blue; in Ranunculus acris, yellow. The filament 
is usually articulated to the receptacle and the stamen falls off 
after fertilization, but in Campanula, the stamens remain in a 

withered state. The filaments may cohere to a greater or lesser 
extent, the anthers remaining free. Thus, all the filaments may 
unite to form a tube round the pistil (e.g., mallow), the stamens 
being monadelphous, or they may be arranged in two bundles 
(diadelphous), as in the pea, where nine out of ten unite, the 
posterior one being free (fig. 45). 

The Anther.-The anther consists of lobes containing the 
minute pollen qrains, which, when mature, are released through 
an opening. There is a double covering to the anther-the outer 
exothecium resembling the epidermis and often bearing stomata; 
the inner endotheczunz formed by a layer or layers of cellular 
tissue, the cells of which have thickened walls. The endothecium 
generally becomes thinner towards the part where the anther 
opens out, and there disappears. The anther appears first as a 
simple protuberance of meristem, upon which indications of two 
lobes soon appear. Cpon these projections rudiments of the 
pollen-sacs, usually four, two on each lobe, are seen. I n  each dif- 
ferentiation takes place in the layers beneath the epidermis, by 
which an outer small-celled layer surrounds an inner one of larger 
cells. These central cells are the pollen mother-cells, the outer 
cells forming the endothecium while the exothecium arises from 
the epidermis. 

When all four pollen-sacs remain permanently the anther is  
quadrilocular (fig. 46). Sometimes, however, the sacs in each 
lobe unite to give a bilocular anther. Further fusion of the lobes 
or the abortion of one of them (e.g., hollyhock) leads to a ztnz- 
locular anther. Occasionally there are numerous cavities in  the 
anther (e.g., mistletoe). The lobes are generally more or less 
oval or elliptical. The division between them is marked on the 
face of the anther by a furrow, and there is usually a suture indi- 
cating the line of dehiscence. Stamens may cohere by their 
anthers becoming syngenesious (e.g., Compositae). 

The Connective.-The anther-lobes are united by the con- 
nective which is either continuous with the filament or articulated 
with it. When the filament is continuous and prolonged so that 
the lobes appear to be united throughout their length, the anther 
is adnate or adherent. When the filament ends a t  the base of 
the anther, the latter is innate or erect. In  these cases the 
anther is fixed. When, however, the attachment is narrow and 
an articulation exists, the anthers are movable (versatile) as in 
grasses (fig. 68). The connective is sometimes extended back- 
wards and downwards fe.g., violet) to form a nectar-secreting 
spur. 

Anther Dehiscence.-The opening or dehiscence of the anthers 
to  discharge their content takes place by clefts, valves or pores. 
When the anther-lobes are erect, the cleft is along the line of 
suture-longitudinal dehiscence (fig. 16). In  other instances the 
opening is confined to the base or apex, each loculus opening by 
a single pore (e.g., Solanum, fig. 48);  in the mistletoe there are 
numerous pores. In  the barberry (fig. 49) each lobe opens by a 
valve on the outer side of the suture (valvular). Anthers de- 
hisce a t  different periods during the process of flowering, some- 
times in the bud but more commonly when the flower is expanded. 
They may dehisce simultaneously or in succession. These varia- 
tions are connected with the arrangements for the transference 
of pollen. Introrse anthers dehisce by the surface next the centre 
of the flower, extrorse anthers by the outer surface; when along 
the sides (e.g., Iris) they are laterally dehiscent. 

Stamens occasionally become sterile by non-development of 
the anthers and are then called sfaminodes. Some stamens are 
enclosed within the tube of the flower (included), others are ex- 
serted, i.e., extend beyond the flower (e g., Plantago); some- 
times they are exserted in early growth, but become included later 
(e.g., Geranium striutum). LVhen there is more than one whorl, 
the stamens on the outside are often longest (e.g., many Rosa- 
ceae), but sometimes the reverse is the case. When the stamens 
are in t\vo rows, those opposite the petals are usually the shorter. 
In  some flowers the stamens are didynamous, only four out of five 
being developed and the upper pair longer than the lateral (e g., 
Labiatae, Scrophulariaceae). When there are six stamens, four 
may be long and two short (tetvadynamous), the latter alternating 
with the pairs of long ones (e.g., Cruciferae, fig. 50). 
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Pollen.-The pollen-grains consist of small cells, developed 

from the large, thin-walled mother-cells in the interior of the pol- 
len-sacs. Two divisions (reduction divisions) occur in  each mother 
cell to  form four cells which are the microspores. The pollen 
grain results from the division of the microspore nucleus (germi- 
nation), followed by an increase in size and differentiation of the 
cell wall into an outer exine and an inner intine. The mature 
grains commonly form a powdery mass. Then the walls of the 
mother-cells are absorbed and the grains float freely in the fluid 
of the pollen-sacs. The fluid gradually disappears and the mature 
grains form a powdery mass. I n  most Orchidaceae and Asclepia- 
daceae the pollen-grains are united into masses (pollinia, figs. 51, 
5 2 )  by viscid matter. Each of these has a stalk (caudzcle) which 
adheres to the prolongation at  the base of the anther (rostellum) 
by a viscid gland (retinaculum). Gynostemzum is sometimes ap- 
plied t o  the part of the column in orchids where the stamens are 
situated. The number of pollinia varies. 

The exine is a firm membrane which defines the contour of 
the pollen-grain and gives i t  colour (generally yellow). The 
exine is either smooth or covered with projections and is often 
covered with viscid or oily matter. The intine is uniform, thin, 
transparent and extensible. I n  some aquatics (e.g., Zostera) only 
one covering exists. 

Pollen-grains vary in diameter from & to  & in. or less. 
They are most commonly ellipsoidal, but may be spherical, cylin- 
drical and curved, polyhedral (Compositae) or nearly triangular 
in section. There are rounded pores varying in number from one 
to fifty, and through one or more of these the pollen-tube is ex- 
truded i n  germination. I n  monocotyledons there is usually only 
one; in dicotyledons, where they may form a circle round the 
equatorial surface, they number from three upwards. Within the 
pollen-grain is granular protoplasm with oily particles and occa- 
sionally starch. The mature pollen grain usually contains a vege- 
tative cell, and a generative cell which later divides to form the 
two male cells, or sperms. (See ANGIOSPERMS; GYMNOSPERMS.) 

Pollination.-When the pollen-sacs are ripe, the anther dehisces 
and the pollen is shed. I n  order that fertilization may be effected, 
the pollen must be conveyed to the stigma of the pistil. This 
pollination ( q . v . )  is promoted in various ways, the whole form 
and structure of the flower being adapted to the process. In  
some plants (e.g., pellitory) the mere elasticity of the filament 
is sufficient; in others (anemophilous) pollination is effected by 
the wind (e.g., grasses) and in such cases enormous quantities 
of pollen are produced; but the common agents of pollination are 
insects. To  attract them to the flower the odoriferous secretions 
and gay colours are produced, and the position and complicated 
structure of the parts of the flower are adapted to the perfect 
performance of the process. I t  is comparatively rare in hermaph- 
rodite flowers for self-pollination to occur and the various forms 
of dichogamy, dimorphism and trimorphism prevent this. 

Disk.-Under the term disk is included every structure inter- 
vening between the stamens and the pistil. I t  presents great 
varieties of form, such as a ring, scales, glands, hairs, petaloid 
appendages, etc., and often contains nectar. The disk frequently 
arises by degeneration or transformation of the stamina1 row. 
I n  the Cruciferae, it  consists of tooth-like scales a t  the base of 
the stamens. The enlarged receptacle covering the ovary in 
Nymphaea may be regarded as a disk. 

The Pistil.-The pistil or gynoecium occupies the centre or 
apex of the flower and is surrounded by the stamens and floral 
envelopes when these are present. I t  constitutes the innermost 
whorl, which after flowering is changed into the fruit and con- 
tains the seeds. The ovary contains the ovules attached to the 
placenta. The pistil consists of one or more modified leaves, the 
carpels (megasporophylls). When a pistil consists of a single 
carpel, i t  is simple or monocarpetlary (fig. 53) ; when composed 
of several carpels, i t  is compound or polycarpellary (fig. 54). 
Each carpel has its own ovary, style (when present) and stigma 
and may be regarded as formed by a folded leaf, the upper 
surface of which is turned inwards, towards the axis; the lower 
outwards, while the ovules develop from the margins. A pisti! is 
usually formed by more than one carpel. These may be arranged 

at the same height in a whorl, or a t  different heights in a spiral. 
When they remain separate and distinct (e.g., hellebore, fig. 54) 
the pistil is apocarpous; when they unite (e.g., pear) ~t is 
syncarpous. A flower with a simple pistil is monogynous; with 
two carpels, dzgynous, with three, trzgynous, etc. 

The union in a syncarpous pistil is not always complete; it 
may take place by the ovaries alone (fig. 58), when the organ 
becomes a compound ovary; or by ovaries and styles; or by 
stigmas and the summits of these styles. Various intermediate 
states exist; the union is usually most complete a t  the base. 

The ovary is usually spherical or curved, sometimes smooth on 
its surface, a t  other times hairy and grooved. The grooves usually 
indicate the divisions between the carpels. When the ovary is 
on the centre of the receptacle, free from the outer whorls, so 
that its base is above the insertion of the stamens, it  is superior 
(e.g., Primula, figs. 43, 67). When the floral parts are inserted 
above the ovary, the ovary is said to  be inferzor (e.g., Fuchsia). 
In  many Saxifragaceae there are intermediate forms (half- 
inferzor). 

The nature of the inferior ovary has long been a disputed ques- 
tion, and two chief interpretations have been proposed. The 
first, based chiefly upon ontogenetic studies, is that the tube 
to which the floral parts are attached is receptacular in  nature, 
produced by the upgrowth of the receptacle around the gynoecium 
or by the invagination of the tip of the floral axis. Following 
invagination or upward growth the receptacle in many forms be- 
came fused to the ovary wall. This may be termed the "receptac- 
ular" theory and has been widely advocated. The second, or 
"calyx tube" theory, supported by evidence from vascular anato- 
my, conceives the perianth tube or calyx tube to  be the product 
of the bases of the sepals, petals and stamens; from an evolu- 
tionary viewpoint these have become progressively fused to each 
other and then to the ovary wall. I t  is also possible that in some 
forms (Rosa) the lower portion of the calyx or floral tube is 
receptacular (axile), the upper portion derived from floral 
structures. In  some forms (Darbya, Santalaceae) the inferior 
ovary has undoubtedly resulted from invaginat~on and fusion of 
receptacle and ovary. I n  most forms investigated by the anatom- 
ical method, however, the tissues surrounding the ovary are 
appendicular and composed of the fused bases of the floral 
organs. This is true of most Rosaceae and Ericaceae; in the apple, 
for instance, around which controversy has raged, the outer part 
of the flesh is appendicular, not receptacular. 

The Placenta.-The ovules are attached to the placenta, through 
which the vascular bundles pass. The placenta is usually formed 
on the edges of the carpellary leaf (marginal ptacentatzon). 
But often the placentas arise from the axis (axzle placentation) 
and are not connected with the carpellary leaves. I n  marginal 
placentation, the placenta is borne on the inner or ventral su- 
ture, corresponding to the margin of the carpellary leaf, the 
outer or dorsal suture corresponding to the mid-rib. As the 
placenta is formed on each margln of the carpel, i t  is essentially 
double. When the pistil is simple, the inner margins unite and 
usually form a common placenta. When the pistil is apocarpous, 
there are generally separate placentas a t  each margin. In  a 
syncarpous pistil, however, the carpels are so united that the 
edges of each of the contiguous ones, by their union, form a sep- 
tum or dissepimetzt, and the number of these septa consequently 
indicates the number of carpels in the pistil. When the septa 
extend to the axis, the ovary is divided into cells (locules), 
being bzlocular, trilocular, etc., according to the number, each 
cell corresponding to a single carpel. I n  these cases, the mar- 
ginal placentas meet in the axis and unite to form a single cen- 
tral one. When the carpels of a syncarpous pistil do not fold 
inwards, the ovary is unzlocular and the placentas are parietal 
(e.g., Viola). Often the margins of the carpels which fold in to 
the centre split there into two lamellae, each of which is curved 
outwards and projects into the locule, dilating at  the end into 
a placenta. In  some cases cohesion proceeds so far that the 
placentas of a single carpel are fused to form one (e.g., Cucur- 
bitaceae, fig. 63). Cases occur (Caryophyllaceae, Primulaceae) 
in which the placentas are not connected with the walls of the 
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ovary (free celatral placentation, figs. 64, 65). I t  was formerly spores. One megaspore, usually that farthest from the micropyle, 
considered that such a placenta was a prolongation of the develops into a megagametophyte (embryo sac);  the other three 
axis; anatomical evidence has shown, however, that the placenta disintegrate. Only vestiges of the nucellus remain when the 
is composed chiefly of the fused margins of the carpels, the ovule has developed into a seed. 
septa having degenerated. Some residual axile tissue may be The point where the integuments are united t o  the base of the 
present, especially at  the base of the placenta. nucellus is the chalaza, which is often coloured, is denser than the 

Occasionally divisions take place in ovaries which are not surrounding tissue and is traversed by vascular bundles from the 
formed by the edges of contiguous carpels. These spurious dis- placenta. When the chalaza is a t  the hilum and the micropyle is 
sepiments are often horizontal and develop only after fertiliza- opposite, there being a short funicle, the ovum is ortlzotropous 
tion. In  Cruciferae, however, they are vertical and arise from (fig. 72). When by more rapid growth on one side than on the 
the prolongation of the placentas. other, the nucellus and integuments are curved on themselves so 

The Style.-The style proceeds from the summit of the carpel that the micropyle approaches the hilum, the ovule is campylotro- 
(fig. 67) and is traversed by a narrow canal, a continuation of pous (e.g., Cruciferae, fig. 71). I n  an inverted or anatropous 
the placenta. The canal may be lined by a transmitting tract, ovule (fig. 73), the commonest form in angiosperms, the apex with 
or filled, a t  least in part, with specialized transmitting tissue. the micropyle is turned towards the point of attachment of the 
The tract or tissue is continuous with the stigma. In  some cases, funicle to the placenta and the funicle coalesces with the ovule to  
owing to more rapid growth of the dorsal side of the ovary, the form. the raphe. The ovule thus curves from the point of origin 
style becomes lateral (fig. 66); this may be accentuated so that of the integuments and if a second integument is formed, it  does 
the style appears to arise from the base (basilar); but it still not extend to the side adherent to the raphe. Forms intermediate 
indicates the organic though not the apparent, apex of the ovary. between these types occur. When there is a single ovule with its 
Several basilar styles may unite (e.g., Boraginaceae) to form a axis vertical, i t  may be attached to the placenta a t  the base of the 
single gynobasic style. The style is usually cylindrical, filiform ovary (basal placenta), when it is erect (e.g., Compositae) ; or  it  
and simple; sometimes it  is grooved on one side, or flat, thick, may be inserted a little above the base on a parietal placenta 
angular, compressed or even petaloid (e.g., Iris). I t  may bear (ascending); or it  may hang from an apical placenta a t  the 
hairs, which aid in the application of pollen to the stigma (collect- summit of the ovary, its apex being directed downwards (inverted 
ing hairs, e.g., Cawtpanula). The styles of a syncarpous pistil, or pendulous); or from a parietal placenta near the summit (sus- 
when separate, alternate with the septa; when united, the style pended, e.g., Euphorbiaceae). Sometimes a long funicle arises from 
is simple (fig. 67). The style of a single carpel may be divided. a basal placenta, reaches the summit of the ovary and there, bend- 
The length of the style depends upon the relation which should ing over, suspends the ovule (e.g., sea-pink); a t  other times the 
subsist between the position of the stigma and that of the anthers hilum appears to be in the middle and the ovule is horizontal. 
to allow proper application of pollen. When there are two ovules in  the same cell they may be side by 

The Stigma.-The stigma is the termination of the conducting side (collateral) ; or one erect and the other inverted; or one above 
tissue of the style and is usually in direct communication vith the other, as is the case in ovaries containing a moderate number 
the placenta. I t  consists of loose cellular tissue and secretes a of ovules. When the ovules are determinate (i.e., uniform and 
viscid matter to  which the pollen grains adhere. The stigmas can be counted) their attachment usually forms a good character 
alternate with the septa of a syncarpous pistil, i.e., correspond for classification. When very numerous (indeterminate) and the 
t o  the back of the loculi; but in some cases half the stigma of placenta little developed, their position shows great variation and 
one carpel unites with half that of the next, the stigmas being their form is altered by pressure into various polyhedral shapes. 
thus opposite the septa (e.g., poppy). The divisions of the stigma Fertilization.-M7hen the pistil has reached a certain stage in 
usually mark the number of carpels in  the pistil, but sometimes growth, the egg is ready for fertilization. The  pollen-grain 
(e.g., Gramineae) the stigma of a single carpel divides. I t  may having reached the stigma in angiosperms, or the summit of the 
be terminal or lateral and may present sensitive laminae which nucellus in gymnosperms, i t  is detained there, and a pollen-tube 
close when touched (e.g., Mimulus). I t  may be globular, um- protrudes through a pore in the grain. The pollen-tube (or 
brella-like, ovoid (e.g., Fuchsia), radiating, as in the poppy, where tubes) passes down the canal (fig. 69), through the conducting 
the true stigmatic rays are attached to a shield-like (peltate) tissue of the style, when present, and thence to  the micropyle 
body. The lobes of the stigma may be flat and pointed, fleshy of the ovule, one pollen-tube going to each ovule. Frequently 
and blunt, smooth, granular or feathery (e.g., many grasses, fig. the tube has to pass some distance into the ovaq7 to reach the 
68). In  Orchidaceae, the stigma is on the anterior surface of the micropyle, being guided by hairs, grooves, etc. I n  gymnosperms 
column beneath the anthers. the pollen-grain resting on the apex of the nucellus sends off its 

The Ovule.-The ovule is usually produced on the margin of pollen-tubes which a t  once penetrate the nucellus. Ultimately 
the carpellary leaf, but sometimes ovules arise all over the surface the apex of the tube perforates the tip of the embryo-sac, the 
of the leaf, or from a basal placenta (Polygonaceae) or laterally male cells are discharged into it, and fertilization is effected. 
(e g., Prirqulaceae). The ovule is usually contained in an obary Consequent upon this, after a longer or shorter period, those 
and is anpiosp~rmous; but in the Coniferae and Cycadaceae it  changes begin in the embryo-sac which result i n  the formation 
has no proper ovarian covering and is naked or gymnospermous. of the embryo plant, the ovule being converted into the seed, the 
I t  is sttached to the placenta either directly (sessile) or by a ovary enlarging to form the fruit, often incorporated with which 
funicle (figs. 71, 72, 73) which may become much elongated after are other parts of the flower (receptacle, calyx, etc.). In  gym- 
fertilization. The ovule is attached to the placenta or funicle nosperms the pollen-tubes, having penetrated a certain distance 
by its base or hilum, the opposite end being its apex. down the tissue of the nucellus, are arrested in  growth for a 

The ovule first appears as a small projection from the placenta. period, sometimes nearly a year. See ANGIOSPERMS: Flower; 
The cells multiply and assume an enlarged ovate form constitut- FRUIT; SEED. 
ing the nucellus (megasporangium). This nucellus may remain 
naked and alone form the ovule, as in some parasitic families; 

PHYLOGENY OF FLORAL ORGANS 

but in most plants i t  becomes surrounded by integuments, which The writings of Goethe (1790) and de Candolle (1813) are  
appear first as rings at  the base of the nucellus, which gradually chiefly responsible for what has come to be known as the "classi- 
spread over its surface. In  some cases (e.g., Compositae), only cal" theory of the fundamental nature of the flower. According 
one covering is formed, but usually another is developed subse- to this, the flower is a highly modified and abbreviated shoot, 
quently, covering the first completely except a t  the apex, where determinate in growth, and the floral parts are homologous with 
neither integument invests the nucellus, but leaves an opening, leaves. The sepals are held to be modified foliage organs, and 
the micropyle. I n  most angiosperms a single megaspore 'mother the carpels greatly reduced and infolded leaves bearing ovules 
cell is differentiated within the nucellus. Most commonly two along their margins. Differences of opinion have been expressed 
divisions (reductional) occur t o  form an axial row of four mega- concerning the nature of the petals; on the one hand they have 
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been considered modified sepals, on the other metamorphosed and 
sterile stamens. The latter point of view has been more generally 
accepted. The classical theory has been almost universally 
adopted as an instrument of description in taxonomic and 
morphological studies. An important modification of the class- 
ical theory was suggested by A. Arber in 1937 I n  the attempt 
to  understand what is meant by the term homology, it  was sug- 
gested that the carpel, for example, should not be regarded as 
a n  infolded foliage leaf, but that the essential organs, carpel 
and stamen, together with the leaf, should be viewed as the 
products of parallel evolution. 

A further explanation of the ultimate origin of the leaf and 
floral organs has been found in a theory which derives the 
carpels and stamens on the one hand, and leaves on the other, 
f rom dichotomous branch systems such as existed in  ancient and 
extinct plants of the Palaeozoic. Certain areas of the termi- 
nal branchlets of such systems are assumed to have been non- 
sporogenous, and to have given rise t o  primitive foliar organs 
following webbing and fusions Similarly, other and sporangium- 
bearing areas became webbed and fused to form carpels. The 
modern stamen, likewise, came into being as the result of exten- 
sive reduction of a fertile branch system or portion of such a sys- 
tem. Thus carpel and stamen were never primarily photosynthetic 
organs; the carpel is not an infolded leaf, for i t  never passed 
through the leaf stage in  evolution, and both sporophylls and 
leaves are the end products of parallel evolution from branch 
systems of different categories. Support for this mewpoint has 
been supplied by anatomical and ontogenetic studies; in these 
latter (1941-43), ~t was shown that carpel and stamen are re- 
duced axes, differing in their earlier development from that of 
perianth parts and foliage leaves, but showing the same mode of 
development as that of a shoot. Beginning about 1925 a number 
of other theories bearing on the phylogeny of the flower have 
been proposed, but none of these met with general acceptance. 

(C. L. WN.; X.) 

COMMERCIAL FLOWER GROWING 
Europe.-Until the outbreak of World War I1 in Sept. 1939, 

flower growing for the wholesale markets was a truly great in- 
dustry in  several European countries, particularly in Great Brit- 
ain, France and the Netherlands and, to a lesser extent, in Bel- 
gium, Germany and Italy. France had an extensive flower produc- 
tion area in the south, much of the produce being exported to 
England and other parts of Europe. Vast numbers of bulbs of 
Lilium candidum, white Roman hyacinths and paperwhite nar- 
cissi were also produced for  export to  England and elsewhere, the 
bulk of Lilium candidum reaching the United States. 

T h e  Netherlands, prior to 1939, was a large producer of cut- 
flowers under glass, quantities being exported, but the even more 
Important phases of her horticultural industry were the produc- 
tion of nursery stock-trees, shrubs and other ornamental plants 
-and bulb growing. The Dutch bulb industry was gigantic, the 
estimated area being 15,ooo ac. Much of the land devoted to 
these cultures had been reclaimed from the sea. Several hundred 
million tulips, daffodils, hyacinths, lilies, irises and other bulbs 
were exported, Great Britain being the heaviest buyer with the 
United States a moderately good second. What were not exported 
or  planted for the succeeding year's crops were forced in green- 
houses around Boskoop and Haarlem, many of the cut flowers 
being shipped to the great auction market a t  Aalsmeer and from 
there sent to the leading cities of Europe. 

England.-Prior to 1940, England alone devoted fully 6,000 
ac. t o  outdoor crops of flowers, largely for cutting, independent 
of almost as much devoted to the production of ornamental 
plants for sale. This area included flowering bulbs, a t  least 2,000 
ac. being devoted to daffodils, tulips and numerous other hardy 
kinds. The major proportion of all the named daffodils in com- 
merce originated in England, where daffodil breeding had been 
carried on since the 19th century. 

But of even greater importance was the glasshouse production 
of cut-flowers. Some areas in England, particularly around Ches- 
hunt, Hampton and Worthing, are literally covered with glass, 

the major pre-1940 crops consisting of carnations, roses and 
chrysanthemums, with forced bulbs a special feature during the 
winter and early spring, before the outdoor blooms become avail- 
able. From chrysanthemums alone the annual income was around 
£250,000, and, including ornamental plants in pots, the total 
yearly income from greenhouses was close to  £1,5oo,ooo, while 
the entire flower production income was a t  least Lz,ooo,ooo. 
Added to the glasshouse income was that derived from forced 
tomatoes, cucumbers and sundry fruits, quantities of which were 
produced in greenhouses that were not entirely devoted to flower 
crops throughout the year. 

The necessity of food production after the outbreak of war in 
1939 compelled curtailed production of flowers, and, a t  the end 
of 1943, British growers' flower production was limited to 10% 

of what it  had been in 1939, while outdoor cultures of cut- 
flowers, bulbs and other ornamentals were limited to  25%. The 
provision for 10% under-glass production was primarily for the 
purpose of reserving stocks for future propagation. 

United States.-Floriculture in the United States made its 
greatest progress after the close of World War I .  The general 
prosperity that followed caused a tremendous expansion in glass- 
houses which, because of climatic conditions, are essencial to 
flower growing, especially in the northern states. The I930 fed- 
eral census of horticulture showed that there were nearly 174,- 
ooo,ooo sq.ft. covered with greenhouses in the United Stales, the 
receipts of the growers being nearly $I ro,ooo,ooo. Their invest- 
ment in land, buildings and equipment was almosr $ ~ z ~ , ~ o o , o o o .  
The number of firms making reports, on which these figures were 
based, was tg,982, and the area they controlled, including open- 
ground cultures, was nearly 50,000 ac. In  the succeeding years 
up to 1941, the area devoted to outdoor flower crops increased 
by 15,ooo to 20,000 ac. because of the great development in com- 
mercial flower growing in California, Florida and the Carolinas. 
However, a shortage of labour and the necessity of growing more 
food caused considerable reduction in 1943 and 1944. 

The major greenhouse flower crops at  the time of the out- 
break of World War I1 had changed somewhat from what were 
the recognized leaders a t  the close of World War I. Roses, as  
always, were in the lead, with carnations and chrysanthemums 
almost as important as seasonal crops. Snapdragons (Antirrhi- 
nums) had far outstripped sweet peas, while violets had fallen 
to a comparatively minor position, stocks (Mathiola) being a 
far more important late winter and early spnng crop. Orchids 
and gardenias, formerly classed as aristocrats, had become more 
or less commonplace, the production of these flowers through- 
out the year having multiplied a t  least tenfold without seriously 
lowering the market prices, except a t  certain times of the year. 

I n  the same period, 1920-40, the production of outdoor or 
field grown flowers also vastly increased. California had devel- 
oped a great flower shipping industry and, until the eastern grow- 
ers successfully hastened the flowering of chrysanthemums by 
shading with black cloth for a certain number of hours daily 
during July and August, California blooms ruled most markets 
during September and October Other flowers grown on a vast 
scale in California for fall and mnter  shipping include asters and 
other annuals. Around 1930 Florida, Virginia and North Caro- 
lina became important cut-flower producers, gladiolus production 
in Florida becoming a big industry. Millions of spikes of these 
flowers reached all the northern markets and won such popularity 
that they became standbys from November to  April, the Florida 
stock being followed by stock from V i r ~ n i a  and North Carolina. 
As a consequence, greenhouse men in the north practically ceased 
growing gladiolus as an early spring crop. 

Florida also took up the production of early crops of delphin- 
ium and various annuals, and, as a result of Quarantine no. 37, 
a regulation which forbade the entry of all narcissus bulbs into 
the United States, Florida after about 1925 produced practically 
all the paperwhite narcissus bulbs required by  the U.S. trade. 
Florida also became the largest producer of amaryllis and cala- 
dium bulbs in the world. North Carolina, besides growlng gladio- 
lus for cut blooms on a large scale, also shipped t o  all parts vast 
quantities of bulbous ins  and daffodil flowers. 
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I n  t h e  more northern regions the  peony likewise took on great 

importance as  a cut-flower f o r  the wholesale markets, literally car- 
Ioads being shipped to  all points, particularly from Indiana and 
Illinois, while many other states began to  produce great quantities 
for  t he  neighbouring markets. T h e  delphinium, after the intro- 
duction of the strain known a s  Pacific Giants around 1930, also 
became a highly important cut-flower, vast quantities of these 
flowers being grown fo r  the  New York, Philadelphia and Boston 
markets and t o  a lesser extent for  other large city flower markets. 

T h e  narcissus embargo also brought about the development of 
a large daffodil growing industry, t he  major  production of bulbs 
being in the  states of Washington and  Oregon, where the  climate 
is especially suitable. Long Island and  Virginia also produce 
goodly quantities of hardy narcissus bulbs. The  total output prob- 
ably exceeds 40,000,000, all of them sold in  the United States, per- 
haps two-thirds of t he  supply used b y  florists for  cut-flowers. Iris 
bulbs of the Dutch hybrid and tingitana hybrid types also are 
grown on an  enormous scale in the  northwest, millions of bulbs 
being shipped east mainly for forcing during the winter and spring 
by florists. Tulips and hyacinths also are  successfully gromn in  
the  no r th \~es t ,  the  cultures of these being greatly increased after 
the  invasion of the  Netherlands in  1940 stopped all exports from 
that  country. I n  1943 the  harvest of tulip bulbs i n  the northwest 
and Long Island probably exceeded I z,ooo,ooo. 

The U.S. production of hyacinth bulbs is comparatively small, but 
the quality is sufficiently good to prove that such bulbs can be success- 
fully grown as well as various other so-called Dutch bulbs. California, 
too, became a great producing centre oi the more tender flowering 
bulbs. For many )ears all the freesia bulbs required by florists have 
been raised in California, the output running to many millions, and 
practically all the varieties in a wide range of colours have been 
originated there by careful breeding. Other bulbs grown on a big scale 
and imported before World War I include anemones, ranunculus, 
tuberous begonias, gloxinias, etc. 

Indeed, it can be saiely said that practically all the flowering bulbs 
which commercial cut-flower growers and retail merchants require are 
produced on U.S soil with the exception of lilies for forcing. The 
so-called Easter lily (Liliz~m longijtoruwz), prior to 1940, was largely 
a Japanese monopoly, the only other source for U.S. forcers being 
Bermuda, which ior many years had supplied the U.S. trade with 
only a small proportion of its needs. However, from the close of 
World War I the U.S. department of agriculture experiment stations 
and various commercial growers had continually experimented with 
lily bulb production. More bulbs of the fine garden lily, Lilium regale, 
are grown in the United States than anywhere in the world. 

Gladiolus bulb production in the United States was established as 
an industry shortly before World War 11, and after that time the 
production multiplied many times, the annual sales of bulbs for com- 
mercial and garden purposes probably being not less than ~oo,ooo,ooo. 
The chief gladiolus bulb farms are in the northwest and in Michigan, 
but in almost every state, except in the south, gladiolus bulb farms are 
to be found, though for the most part the producers of bulbs are not 
interested in the cut-flower business. 

Another phase of the U:S, flower industry is the production of 
azaleas, rhododendrons and-numerous other plants for forcing, which 
prior to 1925 were largely imported in the dormant or resting stage. 
After a period of scarcity, resulting from the embargo regulations 
of Quarantine No. 37, nurserymen in the east began turning out 
azaleas as fine as ever came from Belgium, although the fact that the 
plants had to be carried over a t  least two winters in frost-free glass 
structures naturally increased the cost until the producers reached 
mass production. One Kew Jersey firm after a few pears never had 
less than r,ooo,ooo azalea plants on hand. Production costs were 
further lowered when the southern states took up azalea propagation 
on a large scale, and until 1941 the sale of azalea plants in flower 
from Christmas until spring was many times greater than in the 
heyday of inexpensive European plants. To  a great extent this was 
due to the fact that the small-flowered Japanese Kurume azaleas, intro- 
duced into the United States around 1916, gained great popularity 
among commercial growers because they force readily and can be 
propagated from cuttings as easily as the hardy garden sorts, whereas 
the Indica varieties have to be propagated by graiting, a process that 
calls for greater skill and special greenhouse facilities. Another type 
of azalea that also helped to popularize this race of plants for com- 
mercial forcing is known as the Rutherfordiana, a race of hybrids 
originated by a hTew Jersey nurseryman through crossing various types. 
These hybrids are larger flowered than the Kurumes, very floriferous 
and force readily, but are not fully hardy 

U.S. plant breeders have been highly successful in raising special 
strains or varieties of plants suited to US .  conditions under glass. 
The first truly perpetual flowering carnations for fall, winter and 
spring blooming were developed in the United States, and only rarely 
after 1900 did foreign varieties make good under U.S. conditions, 

whereas many of the most popular varieties grown under glass in 
Europe were of U.S. origin. The forcing roses did not prove to be 
so international, ior only in rare instances were European varieties 
successiul in the United States or vice-versa, but nevertheless most of 
the principal iorcing roses in the U.S. were the result of interbreeding 
between European and U S. sorts. 

U.S. seedsmen likewise were successful in breeding varietal strains 
of flower seeds suited to U.S. glasshouse conditions Winter flowering 
sweet peas were first developed commercially in New Jersey and aiter 
1910 became an incleasingly important winter and early spring crop 
under glass. The winter flowering snapdragon after 1930, however, 
gained an even greater popularity than the sweet pea, and it is prob- 
ably a fact that among cut flowers raised from seed the snapdragon 
by 1943 was by iar the most important subject grown under glass, 
millions of spikes being shipped into the various markets. All the 
varieties of greenhouse snapdragons are of U.S. origin. Stocks, spe- 
cially suited for greenhouse work. were of even later introduction. 
U.S. breeders developed remarkably fine types from European varieties. 
Calendulas, which under U.S. culture also became important flowers 
for winter, lost some favour with the advancement of snapdragons 
and stocks, though the marigold, a near relative, gained some attention 
aiter 193 j ; under U.S. hands a winter blooming type developed. U.S. 
breeders also gave considerable attention to flowering pot plants raised 
from seed, including cinerarias, calceolarias and cyclamens, so that the 
cutting off of the noted German strains of these flowers during World 
War I1 did not seriously inconvenience the American florists. 

Bulb Forcing.- The general system of forcing bulbs into flower 
is practically the same in all countries, but in the United States some 
of the larger growers erect special bulb cellars instead o i  burying the 
pots or flats (shallow wooden boxes) outdoors. Daffodils, tulips and 
hyacinths, being truly hardy, must, after they are planted in pots or 
boxes in September, October or November, be kept cool and in the 
dark for a t  least two months to induce rooting. They are either placed 
in cool, dark cellars or buried under eight inches of soil outdoors and 
later protected by straw to prevent freezing. When well rooted, the 
flats or pots are given a greenhouse temperature of about joO F. When 
the top growth is sufficiently advanced more heat is given, usually 
about 60° F. By special pre-cooling treatment prior to planting, the 
bulbs can be flowered several weeks earlier. The leading yellow trumpet 
daffodil is King Alfred. Probably more of this variety are forced in 
the United States than all other varieties put together. Other varieties 
forced in considerable quantities are Sir Watkin, The First, Tresserve, 
Springglory, Glory of Sassenheim, Early Surprise, Cassandra, Helios, 
Laurens Koster and Vanwaveren's Giant. 

Tulips for earliest forcing are the so-called single earlies, such as 
Thomas Moore, Prince of Austria, De Wet, Couleur de Cardinal, 
Keizerskroon, Risingsun and White Hawk, but the Darwin type is 
much more favoured in the United States because the stems are longer 
and much more suitable for cutting. Popular forcing varieties are 
Allard Pierson, Wm. Pitt, Wm. Copland, Rose Copland, Pride of 
Haarlem, Bartigon and Carrara. Intermediate types, known as Mendels 
and Triumphs, are crossbreeds between the very early sorts and the 
Darwins, these forcing more readily than the latter with longer stems 
than the earlies. 

Hyacinths are very responsive to forcing, provided they are kept 
cool and the flower buds are out of the neck of the bulb before above 
so0 is given. Generally speaking, daffodils and hyacinths are in bloom 
3 to 4 weeks after being given warm treatment. Tulips are more 
variable according to their natural blooming habits, and extreme forc- 
ing for Darwins is not advisable, though from pre-cooled bulbs flowers 
are obtained in early January. 

O t h e r  Types of  Flowers.-Carnations.-The general cultural 
practice for carnations is to root cuttings in sand between December 
and March, grow in pots or flats and plant out in the field in late 
April. The plants are lifted in July and benched in the greenhouse in 
well prepared soil. By repeated pinching back until the plants are 
brought inside, well-branched, bushy plants are obtained. If early 
blooms are not wanted. pinching is continued until September. The 
major aim is to secure a heavy crop in December and on through the 
succeeding months until late June when the plants are usually thrown 
out, though some growers successfully carry the plants through a 
second season, as is the custom in Great Britain. In  some areas the 
growers do not plant in the field but bench in the late spring, this 
method being helpful in controlling stem and leaf diseases. Carnations 
thrive best in a cool temperature with abundant ventilation. Expert 
growers never allow the night temperature to exceed so0 during the 
fall and winter. 

Roses Ufider Gtnss-While numerous small growers successfully 
handle carnations in a greenhouse partly devoted to other crops, roses 
need a house to themselves and in the main are grown by specialists 
on a large scale solely for the wholesale markets, some of the largest 
producers growing as many as 1.000 ooo plants in giant houses 40 to 
;o ft. wide and from 300 to 800 ft. long. .A steady night temperature 
of around 60' F. is maintained. The plants are either propagated by 
grafting in heat on Manetti stocks early in the year and benched in 
June, or semidormant budded plants are planted in April These 
budded plants are mostly budded in the field bv Pacific coaqt groners 
s~ecially for eastern forcers. High humidity, steady warmth and skilful 
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pinching enable growers to start cutting quality flowers from Septem- 
ber 3n, the two big cropping periods being Christmas and Easter, 
though generally roses from under glass are available every day in 
the year. Kowhere in the world are such fine roses produced in mid- 
winter as in the eastern United States. On the other hand, outdoor 
roses in the eastern United States cannot compare with those grown 
in England, where the summer temperature is much lower. 

The most popular of all forcing roses in the U.S. is Better Times, 
light red. In  many areas, probably more of this variety is grown than 
of all other varieties together. Other varieties largely grown are: pink 
-Briarcliff, Peters' Briarcliff, Hapny Days, Pink Delight, Rapture, 
Hollyu~ood, Queen Mary; red-Peerless, Rome Glory, Chieftain; yel- 
low-Mrs. F. D. Roosevelt, Lestra Hibbard, Joanna Hill, Golden 
Rapture; yellow-red-Talisman; white-White Killarney Improved, 
Snow White, Starlight, American Pride. 

Lilies.-As stated above, Japan used to supply the bulk of the 
forcing lily bulbs, the varieties being Giganteum for all-year-round 
cold storage, and Erabu for storage until spring. Both are forms of 
Lilizim longiflorum, Giganteum doing best a t  a steady 60' F. temper- 
ature, while Erabu can be grown at a much lower temperature. With 
these lilies unavailable, American growers after 1940 had to depend 
upon the Bermuda-grown Harrisi and Howardi and the domestic 
grown Floridi from Florida, Creole from Louisiana and Croft from 
the northwest. A newer source was Mexico, whence goodly numbers 
of bulbs first arrived in 1942. All these lilies are also forms of Lilium 
Zongijlovz6m. Only a t  Easter time are lilies in pots called for in large 
numbers. 

The usual practice is to plant Bermuda-grown bulbs in early fall 
and, for Easter on, other types after a period in cold storage, succes- 
sive batches being planted from late December on. The bulbs are 
planted either in pots, boxes, raised benches or ground beds, and 
temperature control and careful watering are the major factors for 
success. 

Cltuysanthemums.-The culture of chrysanthemums in the United 
States is carried on on a tremendous scale, both for the wholesale 
markets and by retail growers for their local trade. In California 
they are grown on scores of acres in the open with cheesecloth cover- 
ing, but in other sections all except certain early types are grown 
entirely under glass. Cuttings are rooted from early March until late 
May, planting on benches or ground beds being don? up to late June. 
The large flowered sorts are usually kept to one to ~ h r e e  stems, each 
producing one bloom. The small-flowered spray or pompon types are 
pinched to induce several stems, each carrying a spray of flowers, the 
quality of which is improved oy partial disbudding. While in Cali- 
fornia chrysanthemums start blooming in early September or before, 
good quality flowers in the east can be had at  this date only by the 
shading method. Midseason or October bloomers, when shaded with 
black cloth each day from 4 P.M. until 7 A.M. during July and August, 
are induced to set flower buds and bloom several weeks earlier. In 
the reverse way, by  sing electric lights nightly during late summer the 
plants are delayed in flowering. 

Chrysanthemums require cool treatment from fall onward and need 
much attention to keep them free from insect pests and good support 
t o  prevent crooked stems. Greenhouse culture throughout the season 
is favoured because the stems are then softer; grown outdoors the 
stems become woody and when cut do not take up water freely and 
the flowers therefore do not keep as well. The spray varieties are per- 
haps more largely grown than the large flowered kinds. They are sold 
b'y the bunch, while the large blooms are marketed by the dozen. 
Literally hundreds of varieties are grown by florists in different parts 
of the country. The small flowered varieties. grown under type head- 
ings as pompons, singles and anemone flowered, are legion, some 
thriving better in some sections than others. (T. A. W.) 

FLOWERLESS PLANTS : see ALGAE ; BRYOPHYTA; FERXS ; 
FUNGI; LILERWORTS ; hloss.  

FLOWER PAINTING. Broadly speaking, flower painting 
may  be divided into two big classes: tha t  of the East, and that 
of the West. I n  the East,  flower painting very early attained to a 
high state and became an individual, extremely beautiful art in 
China between the 7th and 17th centuries. Japanese painters, 
adopting many of the traditions of Chinese ar t ,  created a phase 
of flower painting which rose to superb heights in the 16th and 
17th centuries. I n  the West, flower painting proceeded slowly 
f rom Egyptian, Grecian and Roman days, on through the Italian 
Renaissance, until, mainly in the north of Europe, again in the 
16th and 17th centuries, almost with one bound, i t  reached a dis- 
tinctive and highly developed form of painting in the Netherlands, 
and f rom there spread to nearly every country of Europe. The 
two schools grew under conditions so separated that each remained 
until recent times quite untempered by  the other. 

Flower painting of modern times is something of a heritage of 
bo th  these divisions, but mainly of the Western group, to which 
has  been added a richer and fuller sense of colour, finer and more 
subtle effects of light and atmosphere resulting f rom the greater 
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development of visual perception and the delving into the realms 
of science, as developed by  the French impressionists. The man- 
ner of painting flowers has followed the changes that  have taken 
place in painting generally, whether of the East or  of the West. 
I n  method, in the West, the early form was fresco, then oil; now 
water-colour and pastel are employed in addition. With the 
Chinese and Japanese, except in wall painting, i t  has always been 
a phase of water-colour painting, and their marvelous use of the 
brush on silk or paper has given a character found nowhere else 
in the world of art. I n  the Western world, flowers have been 
associated for the most part  with man. They have appealed to 
his finer feelings; they have graced his life. H e  has used them as 
symbols, decorations, adornments, offerings and as enrichments 
to his home and his surroundings, while in the East  they have 
always been thought of as a beautiful part of the great order of 
things in the universe, a part of nature of which man himself 
is  likewise but a part .  Flower painting, therefore, has  developed 
along a far  different line in the East from what i t  has in the West. 
I n  the East i t  has always been approached from a contemplative, 
philosophic and poetic point of view, while in the West i t  has 
been, for the most part  from an objective one. I n  the West, we 
find flowers used in the early days only as accessories in the a r t  
of painting. At first they are painted as symbolical and decorative 
adjuncts. Later they assume a realistic phase in their conjunction 
with the religious and mythological subjects. But not until about 
the 16th century do they appear as subjects for paintings for their 
own beauty. I n  the East,  however, they have formed a very 
distinct branch of painting for over a thousand years. The  Chinese 
divided their paintings into four general subjects: landscape, man 
and objects, flowers and birds, plants and insects. Three of these 
main divisions deal directly in the broad field of nature;  the third 
and fourth divisions are closely related, and being based on much 
the same conceptions as their landscape painting, follow i t  as a 
natural development. 

THE ART IN CHINA AND JAPAN 

T h e  close observation and contemplation of nature by the 
artists of the East  have produced in their work a rare character 
and charm. Their flower paintings vibrate with life and force; 
they are beautifully rhythmic. Their lilies nod and sway on 
delicate stems; lotus flowers vigorously grow from earth and 
water into light and sunshine. Their vines hang and sway in the 
breeze, their peonies unfold, their plum blossoms spread their 
petals and gently float away in the breeze almost as they open. 
Flowers in their paintings are associated with the passing of the 
seasons and the moods of nature. Generally they are painted with 
the birds of the seasons naturally associated with them a t  the time 
of flowering, in their natural habitat, and always with a great 
understanding of their life and growth. The Chinese artists ever 
communed with nature. I t  is said of Chao Ch'ang, of the early 
11th century, that "every morning he would walk round the 
gardens and examine some flower carefully, turning it over and 
over in his hand. Then he would paint." Of I Yuan-chi, i t  is 
said that "he laid out a garden, planted i t  with bamboos and 
rushes, and kept there a variety of water fowl, so as to be able 
to watch them in  movement and repose." Kuo Hsi writes about 
this same time: "Those who study flower painting take a single 
stalk and put i t  into a deep hole and then examine i t  from above, 
thus seeing it from all points of view. Those who study bamboo 
painting take a stalk of bamboo, and on a moonlight night project 
its shadow on to a piece of white silk on a wall." 

Of the early Chinese flower paintings few remain to  the present 
day, but of those known, the earliest are of the T a n g  dynasty 
(A.D. 618-907) and show an art  that must have been highly 
developed through many earlier centuries. Pien Luan. of the 
late 8th century, was noted for his paintings of birds and flowers. 
Hsiao Yiieh of the same century painted the bamboo exclusively. 
Hsii Hsi, of the early 10th century, was famous for his painting 
of flowers. "Peonies in the Wind" and "Ducks in a Lotus Pond" 
are typical titles. I n  his time he was considered an artist of the 
front rank, and has been called "the father of bird and flower 
painting.': H e  was famous for his paintings of the lotus flowers 
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which were the inspiration for many painters in later times both 
in China and Japan. Huang Ch'uan and his son Huang Chu-ts'ai OCCIDENTAL FLOWER PAINTING 

were noted painters of flowers of this same century. Two pictures, I n  the West, as has been said, the earliest painted flowers are 
"Fowls" and "Peonies," in the British Museum are attributed to only to be found as symbols or as decoration. The blue water-lily 
the father, while there is record of a large number of paintings of the Nile, symbolizing a full harvest, is constantly found in the 
of birds and flowers by the son. painted decoration of the Egyptians. Flowers repeatedly appear 

The three centuries of the Sung dynasty (960-1279) saw flower in the religious paintings of the Renaissance. The lily, emblem of 
painting advanced to a great art. I t  was a period of intense nature purity, is painted in almost every picture of the Annunciation and 
study, a period where a passion for  flowers was common, a period of the Madonna. I n  Roman times garlands and festoons of flowers 
when flowers were associated with nature and with every mood of were painted as decorations. Fine examples, in excellent preser- 
nature. Many flower painters flourished, and their paintings are vation, are those painted in fresco on the walls of the house of 
filled with an elusive poetic quality, combined with accurate form Livia on the Palatine. Crivelli and Mantegna continually in their 
and rhythmic beauty of. growth. In  this phase of Chinese art, pictures echo much of this festive decorative floral and fruit 
the Sung artists are pre-eminent. Hsu Ch'ung-ssti was a painter painting of the Romans. Flowers form a part in many of the 
of flowers and insects, and is accredited with being the first to  pictures by Botticelli, and though generally introduced for their 
paint directly without first sketching the subject. Chao Ch'ang, symbolism, or decoration, they show close observation of growing 
who followed something of his methods, attained great fame. I t  flowers and a delight in painting flowers for their own beauty, 
is said of him that he "not only produces an accurate resemblance, and are rapidly assuming an objective, or realistic character. 
but hands over to you the very soul of the flower" also. Ch'eng They slightly suggest those found in some, of the paintings of 
T a n g  was famous for his paintings of bamboo, as was Chou Shun. the late Ming period in China. Botticelli died in  I 51 j ,  and this 
Li-Ti excelled as a flower painter, Chao-M&ng-Chien delighted in century witnessed an unprecedented interest in flowers and gar- 
painting the plum and narcissus, while Cherlg Ssfi-hisao devoted dens. The Italians and Dutch both developed the making of 
himself to the painting of orchids. gardens to a fine art. Merchants brought new and beautiful 

I n  the Yiian period, 1279-1368, there are few ou~standing flowers from every corner of the earth to  enrich them. I n  Holland 
flower painters. Cvien Hsiian, born in the earlier dynasty, was this collecting of rare flowers became the fashion, and collectors 
noted, and Li K a n  achieved great fame as a painter of the of both Italy and Holland employed artists to paint them. 
bamboo. In  the IlIing dynasty, 1368-1644, though a decline had From I j jo to  1650 numerous painters in Italy, Spain and the 
set in, much of the tradition of the golden age of the Sung period Netherlands painted flower pictures for the beauty of the flowers 
was carried on, and a number of flower painters are found. Mr. themselves. Many of them attained great reputations, and a few 
Fenollosa claims for Lin Liang first place of all Ming artists. were great masters. They exercised an influence that was imme- 
Lu Chi painted his flowers and birds with a landscape back- diately felt throughout Europe, and which has continued even to 
ground. Sun K'an specialized in the painting of the chrysanthe- the present day. Jan Bruegel (1568-1625) is generally acclaimed 
mum. Other flower painters of this time were ChC&n Shun, Kao as one of the first to  develop this manner of painting to a fine art, 
Ku, Sun K'o-hung, whose paintings were noted for beauty of and, since he introduced flowers as decorative elements in religious 
movement in flowers, and Chou Chih-mien, also noted for the painting something in the manner of the early painters of the 
rhythm and spirit he attained. I n  the Ch'ing or Manchu dynasty, Italian Renaissance, and later painted flower pictures, he may be 
17th to  the 20th century, though no new vigour has been added, considered as the most important link in the chain which leads 
and marked signs of decadence are seen, many of the traditions in to the highest point of flower painting in the West. Caravaggio 
flower painting of the earlier Sung and Ming periods were main- ( I  569-1609), an Italian, as a young man made many paintings of 
tained with vitality, a t  least to the beginning of the 18th century. dowers and fruit while in Rome. H e  did much to advance solidity 

In Japan, flower painting, inspired greatly by the Chinese mas- and light and shade in painting, and his influence was felt both in  
ters of the Tang,  Sung and Ming periods, possess many of their Spanish and Dutch painting From then on this feeling for light 
characteristics, grafted often on to the traditions of their own and shade and third-dimension was a markedly noticeable addi- 
Japanese native schools of painting. tion to painting. This phase, observed with greatest understand- 

The most impressive periods were the Ashikaga period (133 j- ing, was almost scientifically accurate, and showed direct obser- 
1573) and the Tokugawa, from about 1600 into the 19th century. vation and study from nature. Daniel Seghers (159-1661) 
The first strongly upheld traditions of the Sung painters. The painted in something of the same manner as Bruegel, whose 
native Japanese tradition slumbered, and a sort of Chinese renais- pupil he was. He, too, used flowers in  conjunction with religious 
sance in Japan took place. The gorgeous coloured scrolls, which subjects, but they seem rather to be painted as offerings to the 
had been typical, were replaced by bold simple ink paintings of Madonna and saints than as garlands of enrichment. As paintings 
birds and flowers and landscape. I t  was the philosophic, con- of flowers, they are very beautiful, with much of the charm of 
templative art of earlier Chinese painters. So far as flower paint- their form, looseness and grace of growth, and delicacy of texture. 
ing was concerned, it was the interpretation of the life and growth Individual flowers are masterpieces of close observation and 
of the flowers and their association with nature. Sesshiu and Kano painted with feeling for and knowledge of the flowers them- 
Masanobu, the first of the great Kano school, both of whom had selves. 
great influence and many followers, painted flowers in the classic The painting of garlands and festoons as accompanying decora- 
Chinese style. Utanosuke, son of Kano Masanobu, achieved a tions to other subject matter led in turn to  separate flower paint- 
great reputation for his distinguished painting of flowers and ings. Jan D. van Heem (1606-1684) developed this phase of flower 
birds H e  died in  I j7 j. About 1600 began the Tokugawa period painting t o  an amazing degree. His technique was masterly. His 
of Japanese art. Chinese ideals were developed along with the composition, colours, arrangements, lighting and feeling for the 
Japanese tradition for rich colour and sumptuous decorative forms of flowers, which he generally painted against a simple 
effects. Artists with great skill and understanding vied with each dark background, produced a most finished and unified result. 
other in producing a phase of flower painting, combining all the As an objective painter, he advanced flower painting to a point 
beauty of the growing flower with superb design and gorgeous far in advance of what had gone before. H e  has seldom been 
colour, that remains unique in the entire field of painting. The surpassed. H e  achieved a great and deserved reputation, and is 
three outstanding masters of flower painting of this period are one of the real masters of this art. His influence was unmistakable, 
Koyetsu ( I  j57-1637), the leader in this movement, Sotatsu, not only among the Dutch and Flemish painters, but throughout 
considered by Japanese critics as  the greatest of flower painters Europe. Almost simultaneously, we find groups of artists paint- 
after Utanosuke, and Korin ( c .  1657-1716) who "is perhaps the ing flower pictures in various countries, much in the manner of 
most Japanese of all the artists of Japan." Their influence carried de Heem. I n  Italy, there were many, the most noted among 
forward to recent times, but there are few, if any artists since which were: Giovanni Battista Ruoppoli (1600--jg); Mario Nuzi 
who have inherited their skill or genius. da Fiori ( I  603-73) (a  pupil of Cavaliere Tommaso Salini's [I 570- 
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16253, who was a contemporary of the Italian Caravaggio and 
the Flemish painter Jan Bruegel, and who is claimed by Lanzi to 
have been "the first that composed vases and flowers accompany- 
ing them, with beautiful groups of foliage"); and the Roman, 
Michelangelo de Campidoglio (161-70). In  Spain, various mem- 
bers of the Arellano family painted in the van Heem and Cara- 
vaggio manner, the most famous being Juan de Arellano (1614- 
1672) whose flower paintings, generally painted in  pairs, are 
greatly prized throughout Spain. 

Later a German, Abraham Mignon (1639-1697), pupil of de 
Heem's, who worked in Holland, made for himself a reputation 
second only to his master. He,  in addition to  painting grouped 
flowers and fruit, painted growing flowers but with little of their 
rhythmic beauty of growth and no sense of their envelopment by 
air and light. Andrea Belvedere (1646-1732), a Neapolitan, is 
another painter, of this later time, with something of the Dutch 
tradition, much of Ruoppoli and something of Juan de Arellano's. 
Like him his flower paintings are often in pairs. His pictures are 
crowded but there is much, as in Arellano's, of the easy free 
growth of the flowers. The crowning point of this kind of flower 
painting was reached by Jan Van Huysum (1682-17491, who 
painted well into the 18th century. His flowers are masterly in 
the drawing of their exquisite and beautiful forms, superb in their 
third-dimensional quality, and in their delicate and gracious con- 
tours. His combinations of colour, his contrasting of light flowers 
against dark and his design of the wealth of blossoms portrayed, 
produced gorgeous decorative effects and place him without ques- 
tion as one of the greatest masters of flower painting. Yet his 
paintings lack a feeling for the living flower and do not possess 
that quality of growth so superbly grasped by the artists of the 
East. They lack, too, the beauty of transmitted light and trans- 
lucent colour that gives so much of the ethereal quality to  flowers. 
These qualities were to come later in the painting of the French 
school of the 19th century. However, in his time his pictures were 
unequalled for exquisiteness and grace of form, and were master- 
pieces of faultless finish. Rachel Ruysch (1664-17jo) painted in 
a similar manner and is by some critics considered his equal. Van 
Huysun's influence was considerable; and flower pictures in his 
manner continued to be painted on into the 19th century. They 
are not as sumptuous, have not the same perfected finish and 
have not usually the same beauty of form. Often they have an 
increased harshness. 

In  France there is an evidence of greater concern for the living 
character of the flower, a sense of its lightness and delicacy, or, its 
heaviness, on its stem-a sense for the frailness of flowers that 
makes Huysum's seem almost moulded from thin metal. Such a 
painter as Laurent hlelaine ( I  74 5-1809) gives evidence of this, 
as does Francois Pret, of whom there seems t o  be no existing 
biography or even dates, but, whose robust and richly painted 
flowerpiece in the Prado, places him as a master, and moves the 
art of flower painting a step forward. I t  is in France, in the 
second part of the 19th century that flower painting reveals a 
new and glowing character. The changes brought about in paint- 
ing by the French painters of this time are well known. The 
nat~~ralistic trend of Courbet ; Manet's aesthetic interest in colour 
and his admiration of Japanese art, tending to rich vivid masses 
of pure colour; Monet's interest in light, and colour in light-all 
these had their influence on flower painting. 

France produced, adding these new phases to those of the Dutch 
school, a group of flower painters that is unsurpassed. In  the dec- 
ade between 1830 and 1840 were born Edouard Manet (1832- 
83) ,  Antoine Vollon (1833-1 goo), Fantin-Latour (1836-1904) and 
Claude Monet (1840-1926). Manet and Monet were the real 
influences for added characteristics of painting, but Fantin-Latour 
was the great painter of flowers. In  Manet's flower painting rich 
arrangement of colour in a bright and surrounding light gives a 
sumptuous quality. His flowers are painted with great gusto, fresh- 
ness and luminosity. His influence is perhaps stronger on the 
painters of flowers of to-day than that of any other painter; but 
Monet's influence has been of an unmeasurable quantity also. He 
made the world see colour in light, pure colour of a vibrating, 
iridescent quality. In  his pictures he has perhaps painted flowers 

rather more as a medium by which to express this feeling for 
pure colour in light and in space than because of the beauty of 
the flowers in themselves. Latour, on the other hand, understood 
flowers, their delicacy of form, growth and colour, and painted 
them for their own great beauty, but, in doing so, combined the 
qualities of his two great contemporaries. His pictures are beauti- 
ful arrangements of form and colour with all the living vibrating, 
if passing, qualities of: the flower, placed in full light with atmos- 
phere surrounding them, and they mark to the present time the 
high spot of Western flower painting. 

Between the realistic Dutch period and the French impression- 
istic, William Henry Hunt (1790-1864) in England, painting in a 
method quite his own, produced flower pictures in water colour 
that, ungracious as they generally are, had much of the exactness 
of floral structure with a suggestion in colour, that was slightly 
related to what the French later developed to such a supreme 
degree. Later still, Francis E. James (1849-1920) developed in 
water-colour a crisp delightful phase of flower painting. Contem- 
porary with the great French impressionists, John La Farge (1835- 
1910) in America was a true flower painter, and the forerunner of 
a number of flower painters in this country. 

Abbott Thayer, Wilton Lockwood, Maria Oakley Dewing, 
Charles Demuth and Laura Hills are artists who have found in 
flowers subjects for their paintings, and each has added something 
to the art. (See also PAINTING: WATER-COLOUR PAINTING.) 

(G. W. D.) 
FLOWERPECKER or midget, common names for many 

species of tiny, often brilliantly coloured song birds of the family 
Dicaeidae. Their greatest centre of abundance is in the Indo- 
Malayan region, extending east to the Solomon Islands and south 
across Australia. They are mainly three to four inches long, with 
short tails and fairly short wings. The male is usually more bril- 
liantly coloured than the female, often with crimson or orange, 
black or dull blue, and gray. The bill is rather thick, short, tri- 
angular, slightly down-curved, and finely serrated at  the tip. 
Flowerpeckers feed in tree tops and bushes along forest borders 
and gardens, on tropical mistletoe berries and tiny insects and 
spiders. 

The nest, with four or five white eggs, may be a tiny cup of 
fibres and down suspended from a twig, or may be placed in a 
natural cavity of a tree or tunneled burrow in the ground. The 
nest of the species known as pardalotes, or diamond birds, confined 
to Australia, is in the ground, one species even digging its burrow 
in the desert plains of the southwest interior. (G. F. Ss.) 

FLOWERS, ARTIFICIAL. Imitations of natural flowers 
are sometimes made for scientific purposes (as the collection of 
glass flowers at Harvard university, which illustrates the flora of 
the United States), but more often as articles of decoration. A 
large variety of materials have been used in their manufacture by 
different peoples a t  different times-painted linen and shavings 
of stained horn by the Egyptians, gold and silver by the Romans, 
rice-paper by the Chinese, silkworm cocoons in Italy, the plumage 
of highly coloured birds in South America, wax, small tinted shells, 
etc. At the beginning of the 18th century the French, who origi- 
nally learned the art from the Italians, made great advances in the 
accuracy of their reproductions, and towards the end of that cen- 
tury the Paris manufacturers enjoyed a world-wide reputation. 
About the same time the art was introduced into England by 
French refugees and soon afterwards it spread also to America. 

The industry is now a highly specialized one and comprises a 
large number of operations performed by separate hands. Four 
main processes may be distinguished. The first consists of cutting 
up the various fabrics and materials into shapes suitable for form- 
ing the leaves, petals, etc. This may be done by scissors, but more 
often stamps are employed which will cut through a dozen or 
more thicknesses a t  one blow. The veins of the leaves are next 
impressed by means of a die, and the petals are given their natural 
rounded forms by gofiering irons of various shapes. The next step 
is to assemble the petals and other parts of the flower, which 
is built up from the centre outwards; and the fourth is to m o m t  
the flower on a stalk formed of brass or iron wire wrapped round 
with suitably coloured material, and to fasten on the leaves re- 
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quired to complete the spray. 

FLOYD, JOHN (1572-1649), English Jesuit, was born in 
Cambridgeshire. When at  Rome in 1592 he joined the Jesuits, 
and by 1606 was a missionary priest in England. He had con- 
siderable fame as a preacher and teacher, and was frequently 
arrested. His last years were spent a t  St. Omer where he died on 
Sept. 15, 1649. His works are listed in Fellow's Bibl. Dict. Eng. 
Caths. (1885). 

FLOYD, JOHN BUCHANAN (1807-1863), American 
politician, was born at  Blacksburg, Va., on June I ,  1807. He was 
the son of John Floyd (1770-1837), governor of Virginia, 1830- 
34. I n  1826 he graduated from South Carolina college, after 
which he practised law in Virginia and in Helena, Ark. He was 
a representative in the Virginia legislature, 1847-49, and governor 
of Virginia, 1849-52; afterward he was again returned to the state 
legislature. I n  1857 President James Buchanan appointed him 
secretary of war. 

When Maj. Anderson on Dec. 26, 1860, transferred his forces 
in Charleston harbour from Ft. Moultrie to Ft. Sumter, the move 
that resulted in the outbreak of hostilities in the Civil War, Floyd 
claimed that the act was contrary to his orders. When the presi- 
dent and a majority of his cabinet upheld and defended Ander- 
son's move, Floyd resigned and returned to his Virginia home, 
becoming a secessionist in his sympathies. A few days previous to 
his resignation President Buchanan had requested a resignation 
because of certain financial irregularities in Floyd's department 
due to extremely careless administration. Whether the request 
had reached Floyd a t  the time he resigned and the Ft. Sumter 
incident merely furnished him with a pretext for a more honour- 
able exit is not known. Charges made later that he used his office 
to furnish arms to the south in anticipation of war were disproved 
by an investigating committee of the house of representatives Jan. 
1861. H e  was commissioned a brigadier general in the Confeder- 
ate service and employed first in operations in western Virginia. 
I n  Feb. 1862, he became commander of the Confederate forces 
at  Ft.  Donelson. When resistance seemed useless he escaped with 
part of his forces, leaving Gen. S. B. Buckner to surrender to 
Gen. U. S. Grant. For this President Jefferson Davis relieved him 
of his command. H e  died a t  Abingdon, Va., Aug. 26, 1863. 

See P. G .  Auchampaugh, James Buchanan and his Cabinet o n  the 
E v e  of Secession (I 26) ; J. F. Rhodes, History o f  the United States, 
1850-77, vol. iii; R. %I. Hughes, "Floyd's Resignation from Buchanan's 
Cabinet," Tyler's Quarterly, vol. v (1923) .  

FLUDD or FLUD, ROBERT [ROBERTUS DE F L U C T ~ U S ]  
(1574-1637), English physician and mystical philosopher, son of 
Sir Thomas Fludd, treasurer of war to  Queen Elizabeth in France 
and the Low Countries, was born at  Milgate, Kent. After study- 
ing at  St. John's college, Oxford, he travelled in Europe for six 
years, and became acquainted with the writings of Paracelsus. He 
subsequently returned to Oxford, became a member of Christ 
Church, took his medical degrees, and ultimately became a fellow 
of the College of Physicians. H e  practised in London with suc- 
cess, although it is said that he combined a good deal of faith- 
healing with purely medical treatment. Following Paracelsus, he 
endeavoured to form a system of philosophy founded on the iden- 
tity of physical and spiritual truth. The universe and all created 
things proceed from God, who is the beginning, the end and the 
sum of all things, and to Him they will return. The act of creation 
is the separation of the active principle (light) from the passive 
(darkness) in the bosom of the divine unity (God). The universe 
consists of three worlds: the archetypal (God); the macrocosm 
(the world) ; the microcosm (man). Man is the world in minia- 
ture; all the parts of both sympathetically correspond and act 
upon each other. I t  is possible for man (and even for the mineral 
and the plant) to undergo transformation and to win immortality. 
Fludd's system may be described as a pantheistic materialism, 
which, allegorically interpreted, he put forward as containing the 
real meaning of Christianity, revealed to Adam by God himself, 
handed down by tradition to Moses and the patriarchs, and re- 
vealed a second time by Christ. The opinions of Fludd had the 
honour of being refuted by J. Kepler, P. Gassendi and M. Mer- 
senne. Though rapt in mystical speculation, Fludd was a man of 

varied attainments who did not disdain scientific experiments. H e  
was an ardent defender of the Rosicrucians, and Thomas De 
Quincey considered him to have been the immediate, as J. V. 
Andrea was the remote, father of freemasonry. Fludd died in 
London on Sept. 8, 1637. 

See J .  B. Craven, Robert Fludd, the English Rosicrucian (rgoz), 
where a list of his works is given; A. E. Waite, History o f  the 
Rosicrucians (1887)  ; Thomas De Quincey, The Rostcrucians and Free- 
masons; J .  Hunt, Religious Thought  i n  England (1870). His works 
were published in 6 vols., Oppenheim and Gouda, 1638. 

FLUGEL, JOHANN GOTTFRIED (1788-1855), Ger- 
man lexicographer, was born at  Barby near Magdeburg, on Nov. 
22, 1788. He was originally a merchant's clerk. Emigrating to the 
United States in 1810, he made a special study of the English 
language. H e  returned to Germany in 1819, and in 1824 was ap- 
pointed lector of the English language in the University of Leip- 
zig. I n  1838 he became American consul, and subsequently repre- 
sentative and correspondent of the Smithsonian institution a t  
Washington, D.C., and several other leading U.S. literary and sci- 
entific institutions. H e  died at  Leipzig on June 24, 1855. 

The fame of Flugel rests chiefly on the Vollstandige Englisch- 
Deutsche und Deutsch-Englische Worterbuch, first published in 2 

vols. (Leipzig) in 1830, which had an extensive circulation not 
only in Germany but in England and the U.S. I n  this work he was 
assisted by J. Sporschil, and a new and enlarged edition, edited by  
his son Felix Flugel (1820-1go4), was published a t  Brunswick 
(1890-92). Another edition, in two volumes, edited by Prof. 
Immanuel Schmidt and S. Tanger appeared (Brunswick, London 
and New York) in 1966. Among his other works were Voll- 
standige Engl. Sprachlehre (1824-26) ; Triglotte, oder Kauf- 
mannisches Wiirterbuch i n  Drei Spachen, Deutsch, Englisch und 
Franzosisch (1836-40) ; Kleines Kaufmannisches Handwiirter- 
buch i n  Drei Sprachen (1840); and Praktisches Handbzcch der 
Engl. Handelcorrespondenz (1827, 9th ed. 1873). All these passed 
through several editions. I n  addition, Flugel also published in the 
English language: A Series of Commercial Letters (Leipzig, 
1822), a ninth edition of which appeared in 1874 under the title 
Practical llfercantile Correspondence and a Practical Dictionary 
of  the English and German Languages (2 vols., Hamburg and 
Leipzig, 1847~52 ; I 5th ed., Leipzig, 1891). The last was contin- 
ued and re-edited by his son Felix. 

FLUID MECHANICS: see ~ ~ E C H A X I C S ,  FLUID. 
FLUKE, a name given to several kinds of fish, flat in shape, 

especially to the common flounder; also to a trematode worm, 
resembling a flounder in shape, which infects the liver and neigh- 
bouring organs of certain animals, especially sheep, and causes 
liver rot. The most common is Fasciola hepatica (see TREMA- 
TODES). The name is given to a species of kidney potato; to the 
holding plates, triangularsin shape, a t  the end of the arms of an 
anchor; and to the triangular extremities of the tail of a whale. 
The use of the word as a slang expression seems to have been 
first applied in billiards to an unintentional scoring shot. 

FLUORESCEIN, a synthetic colouring matter, was dis- 
covered in 1871 by A. von Baeyer who prepared it by fusing 
together phthalic anhydride (q.v.) and resorcinol ( 9 . v . )  a t  
temperatures betmeen 180" and 200'  C. The chemical formula of 
fluorescein is C2,,HI2O5. I ts  name folloss from the fact that the 
deep-red solutions of its sodium or potassium salt exhibit an in- 
tense yello~zish-green fluorescence so strong that it can be seen in 
dilutions as high as I :4o.ooo,ooo. 

Because of its very high tinctorial power, the sodium salt of 
fluorescein, a dyestuff sold under the name of uranine, is used 
as a water tracer and a water marker. Millions of pounds of 
the product were used during the years of World War I1 for mark- 
ing spots on the surface of the ocean. Eosine. a bright scarlet 
dyestuff, used mostly for the manufacture of a brilliant red pig- 
ment, is made by brominating fluorescein to its tetrabromo deriva- 
tive. 

Likewise erythrosine, somewhat bluer in shade than eosine, 
is tetraiodofluorescein. Rose Bengal, once an important colour- 
ing matter for dyeing wool and silk in rich. dark-red shades, was 
made by condensing tetrachlorophthalic anhydride with resorcinol 
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and then iodinating the resulting tetrachloro fluorescein The 
product, no longer of commercial importance. was tetraiodotetra- 
chloro fluorescein. 

S t r u c t u r e  a n d  Preparation.-Fluorescein is resorcin phthal- 
ein. and is usually considered to have the quitloid structure I. al- 
though there is positive evidence that in solution ~t consists of an 
equilibrium mixture of I and the benzenoid form 11. Moreover, 
derivations of both forms have been made, particularly the esters 
and ethers. 

Commercially, fluorescein is of considerable importance and is 
made by heating resorcinol, phthalic anhydride and zinc chloride 
together at  temperatures between 180" and 190" C.. the latter 
agent hastening the reaction between the other two compounds. 
The melt is extracted with hot water whereby most of the zinc 
chloride is dissolved out. The remaining mass is then dissolved 
in dilute caustic soda, the solution is filtered and the fluorescein is 
precipitated with acid. By repeating the extraction and precipita- 
tion process several times, fluorescein can be obtained in a com- 
paratively pure form. I t  is a yellow amorphous powder. insoluble 
in water. but soluble in alcohol from which it crystallizes in dark- 
red nodules. (J. H. Ss.) 

FLUORESCENCE: see LURIINESCENCE. 
FLUORINE is the most electronegative and most reactive of 

all known chemical elements. The applications of its compounds 
range from the use of sodium fluoride as a water additive to the 
process by which uranium hexafluoride separates and concentrates 
uranium isotopes in atomic energy installations. 

Fluorine is a pale greenish-yellow gas with an irritating odour 
resembling that of hypochlorous acid. Inhalation of the gas is 
dangerous except in very low concentration. In the liquid state. 
fluorine is clear yellow and the solid becomes colourless at 
-2jz0 C. 

Fluorine stands at the head of the halogen family in the periodic 
table (atomic weight 19. atomic number 9 ,  chemical symbol F) .  
There is only one stable and naturally occurring nuclear species of 
fluorine, F1!', but radioactive isotopes with mass numbers 17  
(half life 70 sec.), 18 (112 min.) and 2 0  (10.7 sec.) have been 
prepared. Additional properties are listed in the table. The ele- 
ment was first isolated in 1S86 by H. hloissan who obtained it by 
the electrolysis of anhydrous hydrogen fluoride containing dis- 
solved potassium fluoride. He used a U-shaped platinum ap- 
paratus including an anode made of platinum iridium alloy, and 
this classical research brought final success to 7 j years of scientific 
effort. 

The chief source of fluorine is the mineral fluorspar or calcium 
fluoride, CaF2, which is widely distributed geologically. I t  also 
occurs in cryolite, Na3A1F,, fluorapatite, CaF2.3Ca,(P0,)2, as 
well as in sea water, bones, nails and teeth in small amounts. 

When fluorspar is distilled with concentrated sulfuric acid, es- 
sentially anhydrous hydrogen fluoride is liberated, which boils a t  
19.5' C. and dissolves in water to form hydrofluoric acid. Hydro- 
gen fluoride is available in large commercial quantities, and is used 
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widely as a solvent, as a versatile catalyst in organic chemistry and 
as a reagent for the replacement of chlorine by fluorine in organic 
compounds. 

Elementary fluorine is prepared both commercially and in the 
laboratory by electrolysis of solutions of potassium bifluoride, 
KHF,, in anhydrous hydrogen fluoride. The electrolytic cells or 

Molecular formula . . . . . . . . .  
Outer electron configuration . . . . . . . . . . . .  n o i l i n ~  r~oint  . . . . . . . . . . .  hIeltinq prrint . . . . . . . . .  Ileniity relative to air . . . . . . . . . .  Urnhitv uf liquid 
.\tomi; volume oi solid . . . . . . .  
Ionization potential . . . . . . . . .  . . . . . . . . . .  Electron affinity 
Covalent radius . . . . . . . . . . .  . . . . . . . . .  Radius F in crystals 
Standard nutential F 2 4 ~ 2 - e  . . . . . . .  

generators are constructed of steel or monel metal with especially 
treated carbon anodes and usually operate at moderate tempera- 
tures (about 100" C.). The process is efficient and the product, 
which is also available in cylinders under pressure, is of high 
purity. However, a jet of fluorine under pressure can be danger- 
ous, since it instantly inflames organic matter, many metals and 
numerous other substances. Both hydrogen fluoride and the cor- 
responding acid. which attacks glass and is used for etching, are 
corrosive and toxic. 

In inorganic chemistry, the highly reactive fluorine combines 
readily with nearly all the other elements except the inert gases. I t  
reacts with all metals forming a large number of single, double 
and complex salts, and also with most of the nonmetals. Because 
of the small size of the fluoride ion, it forms many stable complexes 
with positive ions; for example, SF,=,  XlF,-. 

Elements having variable valences usually show their several 
oxidation states in combination with fluorine; e.g., the sulfur 
fluorides S2F2, SF2, S2F,,, SF, and SF,, the latter being the most 
stable. Many of these compounds have found significant use in 
the laboratory or in industry. 

Boron fluoride. BF,, and antimony fluoride, SbF,. as well as 
hydrogen fluoride are important catalysts for organic reactions; 
cobaltlc fluoride, CoFs, and chlorine trifluoride, ClF,, are good 
fluorinating agents; sulfur hexafluoride, SF,, is used as a gaseous 
insulator; and uranium fluoride, UF,, to separate uranium isotopes. 
Also sodium fluoride. NaF, is used in the treatment of dental 
caries, and is often added to otherwise deficient water supplies 
(fluoridation) to reduce tooth decay in children (see DENTISTRY). 

In the field of organic chemistry fluorine has become increasingly 
important. On account of the small size and great reactivity of 
the fluorine atom. elementary fluorine reacts with hydrocarbons to 
form corresponding fluorocarbons in which all hydrogen has been 
replaced by fluorine. These may be regarded as the parent sub- 
stances from which a large number of completely fluorinated, or 
perfluorinated, organic compounds may be considered to be de- 
rived. These compounds are usually characterized by great sta- 
bility, chemical inertness, high electrical resistance and other 
valuable physical and chemical properties. They may also be 
prepared by treating organlc compounds with cobaltic fluoride, as 
well as by the new commercial process of electrolyzing their solu- 
tions in anhydrous hydrogen fluoride. 

Unsaturated fluorocarbons and their derivatives readily yield 
polymers and plastics such as Fluon or Teflon (CF2CF2)x and 
Fluorothene or Kel-F (CF,=CFCI),, which' are highly resistant 
and have found considerable commercial application. Closely re- 
lated substances have found usage as resistant incombustible 
water-repellent lubricants and coatings. Fluorocarbon chemistry 
has come to be regarded as a significant subdivision in the organic 
field. 

Another method for introducing fluorine into organic com- 
pounds consists of the replacement of nonaromatic chlorine, bro- 
mine or iodine by fluorine through the action of hydrogen fluoride, 
antimony fluoride or other inorganic fluorides as the fluorinating 
agents. These reactions have been extensively studied, and per- 
haps the most important commercial application is the large-scale 
production of dichlorodifluoromethane, CF2Cl2 (Freon), the stable 
nontoxic coolant used in most household refrigerators. A whole 
series of related substances (Freons, Genetrons) are also wideIy 
used as refrigerants and propellants, while the nontoxic compound 
CF,Br is an excellent fire extinguisher. 

Trifluoroacetic acid. CF,COOH, can be made from the cor- 
responding chlorine compound by this method as well as by the 
electrolytic process, and is available in commercial quantities 
along with related perfluorinated acids, which are also the source 
of many derivatives. 

The stable -CF, group has been introduced as a side chain into 
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1 .32  
1.108 g. per C.C. 

14.62 c.c. 
1 7 . 4 2  v. 

4.13 ev 
0 .72  1 
1.36 .X 
2.8r v. 



FLUORITE-FLUTE 423 
aromatic compounds, and fluorine may be substituted directly on 
the aromatic nucleus by the diazo reaction. Such products have 
found use in the dye and pharmaceutical industries and also as 
insecticides. Finally, the - CF, ,group has been combined with 
many other elements, both metallic and nonmetallic, such as mag- 
nesium, nitrogen, phosphorus, arsenic and sulfur, and the prod- 
ucts have been employed in organic synthesis and in other ways. 

BIBLIOGRAPHY.-R. N. Haszeldine and A. G. Sharpe, Fluorine and Its 
Compounds (19j1) ; J .  H. Simons (ed.), Fluorine Chemistry, vol. i 
( I ~ S O ) ,  vol. ii (1954); Ind.  Eng. Chem., 39.236-434 (1947); T .  J. 
Brice, et al., "Fluorochemicals-Today and Tomorrow," Cheln. and 
Eng. News,  31: jro-513 (Feb. 9, 1953) ; A. M. Lovelace, et al., "Ali- 
phatic Fluorine Compounds," A. C. S. Monograph, no. 138 (1gj8). 

(L. A. B.) 
FLUORITE or fluorspar is a common mineral composed of 

calcium fluoride, and the principal fluorine mineral. The name 
is derived from its low melting point and its use in metallurgy 
as a flux and comes from the Latin jluere, "to flow." The term 
fluorescence was derived from the behaviour of fluorite. Most 
varieties fluoresce strongly under ultraviolet light or other radia- 
tions. I t  may phosphoresce upon heating or after exposure to 
ultraviolet light. A variety called chlorophane emits a green light 
upon heating. (See LUMINESCENCE.) 

Fluorite is used as a flux in the manufacture of open-hearth 
steel and in the making of aluminum fluoride and artificial cryolite, 
used in the production of aluminum (9.v.). I t  is used in opalescent 
glass, iron and steel enamelware, in the production of hydro- 
fluoric acid, in the refining of lead and antimony and as a catalyst 
in manufacturing high-octane fuels (see also FLUORIXE). Clear 
colourless fluorite of optical quality is used for apochromatic 
lenses because of its low index of refraction and low dispersion. 
A variety known as Blue John from Devonshire, as well as other 
types, have been used for ornamental vases and other articles. 

Fluorite is common in hydrothermal veins, sometimes being the 
chief mineral, and sometimes the gangue mineral with various 
metallic ores, such as silver, lead and copper. I t  is found in pneu- 
matolytic deposits associated with cassiterite, topaz, tourmaline 
and quartz. I t  is also found in sedimentary rocks such as lime- 
stone and dolomite. 

A few of the important occurrences are at Cumberland, York- 
shire, Derbyshire and Cornwall in England; Saxony and Hartz 
mountains, Germany; the Austrian, Italian, Swiss and French 
Alps; northern Norway and the Rola peninsula, Russia (yttrium 
variety); Ontario and British Columbia, Canada; and in the 
United States in Illinois, Kentucky, Montana, New Mexico and 
Colorado. 

Fluorite crystallizes in the cubic system. The commonest form 
is the cube, but octahedrons are sometimes found. Composite 
crystals have been found, made up of an aggregate of tiny cubes 
in the shape of an octahedron. Penetration twins of two cubes 
are common. 

The octahedral crystals, usually light coloured, have been at- 
tributed to high-temperature formation, and the darker cube 
forms to low-temperature formation. Twinned crystals in the 
form of interpenetrating cubes are common. A large number of 
additional forms have been observed in combination, including 
those with crystal indexes of 110, 210, 310, 211, 311, 221 ,  331, 
I 23 and I 24 (see CRYSTALLOGRAPHY). 

The structural arrangement of fluorite consists of calcium ions 
a t  the corners and face-centres of the cubic cell, with the fluorine 
ions at  the centres of the eight small cubes into which the unit 
cube may be divided by the principal planes of symmetry. 

Fluorite is no. 4 in Mohs' scale (9.v.) of hardness. I t  has an 
excellent octahedral cleavage. I t  is usually in crystals or in cleav- 
able masses, but it is rarely columnar or fibrous. The specific 
gravity is 3.18, but it may be as high as 3.5 for yttrium and cerium 
varieties. I t  is usually transparent or translucent, with a vitreous 
lustre. 

There is a wide range of colours; when pure it is colourless and 
clear. but commonly it is green, blue, yellow, purple, brown or 
blue-black; rarely pink or red. The colour may vary irregularly, 
and sometimes is in zones parallel to crystal faces. There may be a 
difference in the colour of the transmitted and the reflected light. 

The formula is CaF,, and it is usually quite pure. I n  certain 
localities it is found with the rare earths yttrium or cerium re- 
placing calcium in amounts up to 15% to 20%. Dark coloured 
fluorite from Bavaria contains free fluorine and calcium ions re- 
leased by radiation. When ground to a powder, this gives an odour 
of hydrogen fluoride and ozone. 

Fluorite may contain minute cavities filled with water, bi- 
tuminous matter or gas. Inclusions of tiny chalcopyrite crystals 
are sometimes found. (L. S. RL.) 

FLUSHING (Dutch Vlissingen), in the province of Zeeland, 
Netherlands, on the south side of the island of Walcheren, a t  the 
mouth of the estuary of the western Scheldt, 4 mi. S. by W. of 
Middelburg, with which it is also connected by tramway and canal. 
Pop. (1957 est.) 28,148 (mun.). An important naval station and 
fortress up to 1867, Flushing later became a packet station. I n  
1872 the railway was opened which, in conjunction with the boat 
service to England (Queenborough and Harwich), formed one of 
the main routes between England and the continent. In  1873 the 
harbour, docks and canal works were completed. Yet the naviga- 
tion of the port remained far behind that of Rotterdam or Ant- 
werp. 

As a summer resort Flushing acquired considerable popularity. 
I t  possesses a town hall, containing a collection of local antiquities, 
a theatre, an exchange, an academy of sciences and a school of 
navigation. 

The Jakobskerk, founded in 1328, contains monuments to 
Admlral de Ruyter (1607-76) and Jacob Bellamy ( I  757-86). 

The chief industries are connected with the shipbuilding yards 
and packet service. The chief imports are ordinarily colonial 
produce and wine, wood and coal; exports, agricultural produce, 
shrimps and meat. 

Flushing was occupied by Germany in 1940. 
FLUSHING, former township and village of Queens county, 

N.Y., US. ,  on Long Island, a t  the head of Flushing bay;  after 
1898 a part of the borough of Queens, New York city. Settled in 
1644 by English nonconformists \+ho had probably been living a t  
Flushing, Holland, it u a s  the country seat of many rich New York- 
ers and colonial officials before the American Revolution. Flush- 
ing Meadow park was the site of the 1939-40 New York world's 
fair and from 1946 to 1949 served as temporary headquarters for 
the United Nations general assembly. 

FLUTE, in music, is a general term applied to  wood-wind 
instruments consisting of a pipe pierced with lateral holes and 
blown directly through the mouthpiece without the intervention 
of a reed. The flute family is classified according to the type of 
mouthp~ece used. i.e., ( I )  those wlth the slmple lateral mouth- 
hole or embouchure which necessitates holding the instrument in 
a transverse position; (2)  those ni th  the ahistle or fipple mouth- 
piece which allo~$s the performer to hold the instrument vertically 
in front of him; (3) those having no mouthpiece of any sort, in 
which the column of air is set in vibration by blowing obliquely 
across the open end of the pipe, as in the ancient Egyptian nay, 
and the pan-pipe or syrinx ( q . ~ . ) .  

Of these the transverse flute has now entirely superseded, not 
only the obsolete third class, but also the whistle flute, which has 

L J 
B Y  C O U R T E S Y  O F  C A R L  F I S C H E R ,  I N C .  

T HE BOEHM FLUTE.  MODELLED BY THEOBALD BOEHM 

survived only in the so-called penny whistle, in the "flute-work" 
of the organ (q.v.), and in the French flageolet. 

The Transverse Flute or German Flute includes the concert 
fiute, known both as flute in C and as flute in D,  the piccolo (q.v.) 
or octave flute, and the fife ( q . ~ . ) ,  and consists of a tube open at  
one end and nominally closed at  the other by means of a plug 
or cork stopper. Virtually, however, the tube is an open one giv- 
ing the consecutive harmonic series of the open pipe or of a 
stretched string. 

The compass of the modern flute is three octaves with chromatic 
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semitones from middle C upwards. The sound is produced by 
holding the flute transversely with the embouchure turned slightly 
outwards, the lower lip resting on the nearer edge of the em- 
bouchure, and blowing obliquely across, not into, the orifice. The 
flat stream of air from the lips, known as the air-reed, breaks 
against the sharp outer edge of the embouchure. The current of 
air, thus set in a flutter, produces in the stationary column of air 
within the tube a series of pulsations or vibrations caused by the 
alternate compression and rarefaction of the air and generating 
sounds of a pitch proportional to the length of the stationary 
column, which is practically somewhat longer than the length of 
the tube. The length of this column is varied by opening the 
lateral finger-holes. 

The bore of the early flute with six finger-holes was invariably 
cylindrical throughout, but towards the end of the 17th century 
a modification took place, the head joint alone remaining cylin- 
drical while the rest of the bore assumed the form of a cone 
having its smallest diameter a t  the open end of the tube. The 
conical bore greatly improved the quality of tone and the produc- 
tion of the higher harmonics of the third octave. Once the conical 
bore had been adopted, the term flute was exclusively applied to 
the new instruments, the smaller flutes, then cylindrical, used in 
the army being designated fifes (q v.) .  At the present day in 
England, France and America, the favourite mode of construction 
is that introduced by Theobald Boehm, and known as the "cylinder 
flute with the parabolic head." though the conical type is still 
usually employed in military bands 

The quality of tone depends somewhat on the material of which 
the flute is made. Silver and gold produce a liquid tone of 
exquisite delicacy suitable for solo music, cocus-wood and ebonite, 
a rich mellow tone of considerable povler suitable for orchestral 
music. The tone differs further in the three registers, the lowest 
being slightly rough, the medium sweet and elegiac, and the third 
bird-like and brilliant. The proportions, position and form of the 
stopper, and of the air chamber situated between it and the 
embouchure are mainly influential in giving the flute its peculiar 
slightly hollow timbre. due to the paucity of the upper partials 
of which, according to Helmholtz, only the octave and twelfth 
are heard. 

The technical capabilities of the flute are practically unlimited 
to a good player who can obtain sustained notes diminuendo and 
crescendo, diatonic and chromatic scales and arpeggios both legato 
and staccato, leaps, turn, shakes, etc., with the greatest facility 

Instruments of the flute type appear to be of very ancient 
origin The Hindus, Chinese and Japanese all claim to have had 
them from time immemorial. the like applying to the Egyptians, 
and also to the Greeks and Romans. 

The first essentially western European trace of the transverse 
flute occurs in a German ms. of the 12th century, the celebrated 
Hortnls delzciarz~m of the abbess Herrad von Landsperg, in which 
Fol. 221  shows a syren playing upon an instrument of this type, 
which Herrad explains in a legend as a tibia. 

According to  Quantz, it was in France, and about the middle 
of the 17th century, that the first modern modifications were 
introduced in the manufacture of the flute, including the aban- 
donment of the cylindrical bore in favour of a conical one, and 
the introduction of keys. But no maker had as yet devoted his 
attention to the rational division of the column of air by means of 
the lateral holes, and it was left for Theobald Boehm, a Bavarian 
maker, to embody this and many other improvements in the 
completely remodelled instruments which he brought out in 1832 
and in 1846. 

The old English fipple Pute or Pute d bec is described under the 
headings RECORDER and FLAGEOLET. (X.) 

I n  architecture flute describes vertical channels or  curved sink- 
ages used in a series for decorative purposes, especially when em- 
ployed upon the shafts of columns. Flutes may be separated from 
each other by a sharp edge or  ridge known as an arris, or by a small, 
vertical flat surface known as a fillet. The earliest known flutes 
occur in Egyptian columns. where they are obviously the result of 
the attempt to decorate simply the piers of a rockcut tomb If the 
corners are cut off a square pier. an octagonal pier reault3: if its 

corners are in turn cut off, one of I G  sides Such piers are com- 
mon in the tombs at Beni Hassan (12th dynasty). I n  many, the 
sides are made sIightIy concave in order to  emphasize the vertical 
lines at the corners The result is a fluted pier. I n  the temple at  
Karnak (c. 1400 B c ) ,  and that of Queen Hatshepsut, a t  Deir-el- 
Bahri (c. I j o o  B c.), similar fluted supports appear. Such piers 
are sometimes known as Proto-Doric. 

IVhether borrowed from the Egyptians or developed independ- 
ently. flutes became uni:.ers,il in Greek Doric building. I n  early ex- 
amples they are segmental in plan, but later a section approximat- 
ing an elliptical curve, or one formed with three centres, was the 
most common type as such a curve gave greater emphasis to  the 
line of the arris, xithout too great depth in the flute itself. I n  
columns of the Ionic and Corinthian orders the flutes are separated 
by fillets and here, more than ever, an elliptical section is neces- 
sary. in order to bring the edges of the flute as nearly parallel to  
a column radius as possible. In  general, flutes separated by fillets 
are deeper than flutes separated by arrises, varying from one 
quarter of the width, as in the Ionic columns in the cella of the 
temple at Bassae (c. 4 j o  B c ), to one half the width, as in the 
Erectheurn. The number of flutes varies from 16 to 24 in Doric 
examples. with 2 0  as the most common number. I n  Ionic and 
Corinthian columns, the number of flutes is usually greater, aver- 
aging 24, but in the archalc temple of Artemis a t  Ephesus (c. 500 
R c ) there are 52. Similarly in the Persian 
palace colun~ns of Susa and Persepolis, 
obviously influenced by Greek work, the 
number of flutes is great, varying from 
30 to 5 2 .  Roman columns mostly fol- 
lowed G r e ~ k  precedent, but with less re- 
finement and a general substitution of 1 
semicircular and segmented flutes. in place 
of the refined Greek ellipses. I n  some of 1 
the smaller Roman examples, particularly FLUTE in domestic work, the lower portions of the 
flutes are filled either with a convex moulding known as reeding or 
by merely filling them to a flat surface in an effort to preserve the 
arrises and fillets from damage. Tnisted, helical or spiral flutes 
are found occasionally in Roman work, are frequent in mediaeval 
Italy and were spasmodically used during the high Renaissance 
and Baroque, as in Sammichele's Bevilacqua palace at  Verona 
( I  j30). Except where there ~vas  direct imitation of Roman work, 
as in much of the Romanesque of Burgundy and Provence, 
fluting was not used in mediaeval work outside of Italy. 

Flutes are frequently used to decorate horizontal bands. espe- 
cially the coronas, or flat projecting portlons of the Corinthian cor- 
nice, and also in friezes. as in much English and American late 
Georgian work. Fountain basins and sarcophagi are also often 
fluted, in many cases with flutes not vertical, but taking an S 
curve. Fluting occurs in mediaeval work only in styles where 
there mas much imitation of Roman work, as the Romaneique 
of Burgundy and Provence. (T. F. H.) 
FLUX, in metallurgy, a substance introduced in the smelting 

of ores to promote fluidity, and to remove objectionable impuri- 
ties in the form of a slag. The substances in commonest use are: 
-lime or limestone, to slag off silica and silicates, fuorspar for 
lead, calcium and barium sulphntes and calcium phosphate, and 
silica for remo~ing  basic substances such as limestone. Other sub. 
stances are also used, but more comn~only in assaying than in 
metallurgy. Sodium and potassium carbonates are valuable for 
fluxing off silica; mixed with potassium nitrate, sodium carbonate 
forms a valuable oxidizing fusion mixture, "black flux" is a re- 
ducing flux composed of finely divided carbon and potassium car- 
bonate, and formed by deflagrating a illixture of argol with quarter 
to half its weight of nitre. Borax is very frequently employed; 
it melts to a clear liquid and dissolves silica and m m y  metallic 
oxides. Potassium bisulphate is useful in the preliminary treat- 
ment of refractory aluminous ores. Litharge and red lead are 
used in silver and gold assays, acting as solkents for silica and any 
metallic oxides present. The word is derived from Lat. ~ ~ Z L X Z L S ,  a 
ilowirlg. and retains this m e ~ n i n g  in medicine, etc. 

FLUXIONS, a forin of the calculus developed by Sir Isaac 



Newton (q .v . ) ,  beginning in 1665. The word "fluxion," as used by 
him, denoted the rate at  which a variable (flowing quantity, 
fluent) increases or decreases at  a given instant of time. If x and 
y were taken to be the flowing quantities (fluents) y = x3, then it 
could be shown that j = 3x25. In  the alternative differential nota- 
tion we should have dy = 3x2dx. See CALCULUS. DIFFERENTIAL 

AND INTEGRAL. 
FLY, a common name used in a restricted sense by entomol- 

ogists for any two-winged insect belonging to the order Diptera 
(q.v .) ,  and more loosely as part of the common names of many 
other insects that are not true flies. Thus, stone flies belong to 
the order Plecoptera; green fly, black fly, white fly and lantern 
flies to Hemiptera, suborder Homoptera; May flies to Ephemerop- 
tera; dragonflies and damsel flies to Odonata; alder flies to Neu- 
roptera; scorpion flies to Mecoptera; caddis flies to Trichoptera; 
butterflies to Lepidoptera; sawflies and ichneumon flies to Hyme- 
noptera; and fireflies to Coleoptera. 

The name fly is also used to distinguish the winged adult stage 
of many insects; e.g., ant lions are voracious larvae whose winged 
adults are called ant lion flies. 
I t  may also be applied to any 
small. abundant, probably nox- 
ious insect, as in the farmers' 
name turnip fly for the turnip 
flea beetle. Flies used in fly- 
fishing (see FISHIXG) are de- 
signed to imitate the aquatic in- 
sects that have bred in the water 
and that are snapped at by fish 
xhen they hatch out as winged 
adults at the surface (mostly 
May flies, stone flies and caddis 
a:.,..\ J O H N  H. G E R A R D  
l l l G ~ , l .  

F I G .  I.-BLACK H O R S E F L Y  ( T A B A N U S  

"fly" popularly indicates the - - 
housefly Cq.v.; -Musca damestica) or other true flies of generally 
similar build (fig. 1). "Fly" used as a collective noun ("the horses 
went down with fly") refers to disease-carrying. biting flies, and 
especially to attacks by the tsetse fly (q .v . ;  Glosszna). "Fly- 
blown'' means contaminated with the eggs and larvae (maggots) 
of blowflies; figuratively, it has also come to mean in a state of 
chronic neglect. The true flies, Diptera, are the subject of this 
article; for information on other so-called flies see titles under 
their common names, as ALDER FLY; BLACKFLY; CADDIS FLY; 
DRAGONFLY ; etc. 

INTRODUCTION 

I m p o r t a n c e  of Flies.-Estimates of the total number of known 
species of true flies in the world range from 60.000 to 85,000. 
Nearly every study of any group results in the discovery of new 
species and often of new genera. Probably most completely 
known are the tsetse flies, confined to tropical Africa. The mos- 
quitoes. of the family Culicidae. have attracted many more work- 
ers than any other group of insects, yet even in this family there 
are groups, of no special medical importance, that are compara- 
tively poorly known (see MOSQUITO). The pomace fly or small 
fruit fly, DI-osophila melanogaster, has been laboratory bred 
for many years and intensively used in genetics studies (see 
DROSOPHILA) . 

Flies probably affect human welfare in more different ways than 
any other insects. These may be summarized as follows: direct 
transmission of specific diseases such as malaria, where the fly (in 
this case the mosquito) is an essential link in the chain; fortuitous 
or mechanical transmission, for example, through the contamina- 
tion of food by houseflies; myiasis, or invasion of the human 
body by larvae of certain flies; similar infections or infestations of 
farm stock or draft animals; damage to cultivated plants by the 
feeding of the larvae of flies. (See ENTOIMOLOGY: Applied Ento- 
1r~ology.) 

Characteristics.- The true flies are among the most highly 
evolved insects, and share a common ancestry with the orders 
Neuroptera. Mecoptera, Trichoptera and Lepidoptera, forming 

the so-called Panorpoid complex of R. J. Tillyard. The two most 
characteristic features of true flies are the modification of the 
hind wings into balancing organs and the structure of the proboscis 
in relation to feeding habits. 

Wings of Flies.-True flies never have more than one pair of 
wings, which are on the second thoracic segment (mesothorax), 
and which correspond to the forewings of butterflies and to the 
elytra, or wing covers, of beetles. The hind wings, on the third 
thoracic segment (metathorax), have become modified into stalked 
organs like drumsticks, known as halteres, which are used to main- 
tain stability in flight. The halteres vibrate in a fixed plane, and if 
the fly pitches. rolls or yaws in flight, nerve cells a t  the bases of the 
halteres are excited, producing impulses that affect the musculature 
in such a way as to make the necessary corrections in balance. 
This is similar in principle to the automatic pilot of an airplane. 

The veins, or stiffening ribs, of the wing follow a definite pat- 
tern, which is remarkably constant in each genus and even in each 
species and thus proves of great value in classification. All flies 
have strong veins supporting the leading edge of the wing, as is 
shown in the examples illustrated in fig. 2. Some, like the horse- 
flies (Tabanz~s), have most of the veins that were present in the 
hypothetical primitive insect; others, as shown, have fewer and 
weaker veins over much of the wing. These variations undoubt- 
edly affect the functioning of the wing in flight, but exactly how 
remains to be explained. Also to be determined is whether a corre- 
lation exists between wing venation and observable differences in 
flight among flies. 

There are many flightless flies in which the wings are reduced 
in size, peculiar in shape, or missing altogether. A few species 
have functional wings that are used for the nuptial flight, after 
which they are broken off near the base. Flightlessness in certain 
flies may generally be associated with a parasitic life or with isola- 
tion on a remote island, on a high mountaintop, in a cave or in any 
habitat that is so restricted that a winged insect might easily stray 
and be unable to make its way back again. Yet this is not the 
whole story: the family Nycteribiidae, parasitic on bats, are all 
wingless; the family Streblidae, equally restricted to bats, are 
mostly fully winged. Flightless flies occur sporadically in many 
different families and, while some advantage can usually be seen 
in the loss of wings, it would seem that other flies can live in the 
same situation and still retain their powers of flight. 

Despite the reduction or absence of wings, wingless flies can 
be recognized as belonging to the Diptera by the structure of the 
thorax, which always retains some of the modifications suited to 
the possession of one pair of wings. The dorsal, or upper, aspect 
of the thorax consists mainly of the dorsally enlarged middle seg- 
ment, or mesothorax, which has evolved to accommodate the huge 
muscles of flight; the prothorax and metathorax, by comparison, 
are insignificant. The lower, or ventral, aspect of the thorax is 
much more equally divided into three segments, to each of which 
a pair of legs is attached. 

iWoztth Parts and Feeding Habits.-Adult flies feed upon fluids, 
which they draw up through a tubular proboscis. The component 
parts of the proboscis, when they are all present, are the same as 
those of grasshoppers or of beetles, which masticate solid food: 
labrum, or upper lip; a pair of mandibles; a pair of maxillae, with 
maxillary palps; a hypopharynx; and a labium, the lower lip. I n  
flies these mouth parts are combined in various ways to form two 
distinct tubes (fig. 3 ) ,  saliva being expelled through one and liquid 
food drawn in through the other. 

Flies can be broadly divided into those that "mop-up," or 
sponge, liquid food from an exposed surface and those (errone- 
ously called biting flies) that pierce the skin of another insect or of 
a vertebrate animal in order to suck blood. 

Flies With Spongelike dVIoztth Perts.-The basic food of both 
sexes of most flies is carbohydrates. mostly in the form of nectar 
and pollen, and, of course, water and perhaps mineral salts. To  
get these substances. flies frequent flowers, pools of water, fresh 
dung, and most damp, rotting or fermenting matter. The great 
majority of living flies do not pierce skin or suck blood, but satisfy 
themselves with liquid food mopped up by the labium. The tip of 
the labium is divided into two lobes, called labella, the inner faces 
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PRIMITIVE WING (AFTER TILLYARD) 

are drawn out into lancet blades, 
or stylets, which, by means of a 
combination of sharpened edges 
and backwardly projecting teeth, 
are suited for piercing the skin of 
vertebrates and lacerating capil- 
laries. The released blood is 
drawn up into the food channel 
of the uroboscis. 

some' flies that earlier evolved 
spongelike mouth parts, losing 
the stylets, have secondarily de- 
veloped piercing adaptations, as- 
sociated with the return of these 
species to a bloodsucking habit. 
Thus robber flies (Asilidae) and 
dance flies (Empididae) have the 

CULISETA ANOPHELES hypopharynx, which bears the 
salivary duct, sharpened at its tip, 

TABANUS 

and usk it like a bradawl against 
their insect prey. Many flies 
with big, spongy labella are able 
to turn these back to expose a 
pair of prestomal "teeth," with 
which they can rasp through the 
skin of other insects ( e . g . ,  in Dol- 
icho~odidae) or even vertebrates 
and ' man (n Musca crassiros- 
tris) . 

The really efficient bloodsuck- 
ers of this grouu. such as the u .  

tsetse fly iGlosst?za), ~ t s  relative 
the stable fly (Stomoxys) and the 
paras~tic Hippoboscidae, Kycteri- 

/ 
1 biidae and Strebl~dae have hard- 

ened the labium and reduced the 
spongy labella. whlle retaining 

\ -. -1 prestomal teeth, so that the pro- 
STOMOXYS GLOSSINA boscis becomes a sort of minia- 

ture hollow drill In  all flies that 
have redeveloped the bloodsuck- 
ing habit this modification of the 

r3 * y T J  proboscis has been adopted by 
both sexes. 

STRUCTURE 

% \ PSEUDOLYNCHIA midges are about 1 mm. long, and 

Size.-Flies have a tremen- 
dous range of size. The smallest 

MUSCA 
F R O M  H E R M S ,  " M E D I C A L  E N T O M O L O G Y " ;  B Y  P E R M I S S I O N  O F  T H E  M A C M I L L A N  C O . ,  PUBLISHERS 

are difficult to see, except when a 
F I G .  2 .- W I N G S  O F  D I P T E R A  swarm is caught by sunlight and 

appears as a cloud of dancing 
of which are lined with tiny, branching, open tubules, the pseudo- specks. The largest robber flies (Asilidae) may be almost 3 in. 
tracheae (fig. 3).  ( 7 5  mm.) long, with a 2- to 3-in. wing span; the bulkiest flies, 

I n  normal use these tubules act as a fine sieve, allowing only Pantophthalmidae, and some Asilidae, are not quite so long, but 
liquids and the most minute solid particles to enter the proboscis, may be about 50 mm.. their bulk exceeding that of the tiny midge 
They are modified in various ways to suit the feeding habits. by about 125.000 times. 
I n  many flies the labella has become a huge, spongelike organ, as Shape.--Flies vary from slender. elongate insects, like the 
in the housefly (fig. 4 ) .  crane flies (fig. j), to thickset, bristly flies like the housefly and 

Flies With Piercing Mol~ th  Parts.-The basic cafbohydrate diet bluebottle. Nearly all have a large, mobile head, a great part of 
suffices to provide the adults of most flies with energy for flight which is occupied by the compound eyes. illale flies of many spe- 
and mating, but the females of some species need proteins to pro- cies are holoptic, the eyes meeting in the middle line and almost 
vide nourishment for the eggs. The habit of bloodsucking. inter- obliterating the rest of the head; females are almost invariably 
preted as a way of obtaining this extra protein, was therefore dichoptic, the eyes being separated by a strip called the irons. 
primitively confined to female flies. This situation persists in Where this difference is present, the sexes are easily distinguished, 
such families as mosquitoes (Culicidae), black flies and buffalo but in Xsilidae and in many families of the Acalypterae (see be- 
gnats (Simuliidae), sand flies (Psychodidae), biting midges low) both sexes have separated eyes. I n  the family Diopsidae 
(Ceratopogonidae) and horseflies (Tabanidae) . and in a few genera in other families, the eyes, held far apart a t  

At least some of these bloodsuckers can lay one batch of eggs the end of long stalks, have the appearance of some sort of range 
1%-ithout a blood meal. but all require blood before they can ripen finder. 
a second batch. According to J. ,4. Downes (1958) the ancestral Simple eyes, ocelli, believed mainly to perceive intensity of light 
flies were apparently bloodsuckers. The mandibles and maxillae rather than to make an image, are found in many flies as a group 
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of three at  the top of the head (vertex). Ocelli are clearly not es- 
sential, since flies without them seem in no way handicapped. 

Body Parts.-The relative size and shape of the eyes and 
antennae among various families of flies vary considerably (fig. 
6) .  As in other insects the antenna is composed of three parts: the 
basal segment, or scape; the second segment, or pedicel; and the 
remaining end portion, called the flagellum, which though super- 
ficially subdivided is one long compound segment. The long- 
horned flies, suborder Nematocera (literally, "thread-horn"), are 
so-called because nearly all the members have a long, threadlike 
flagellum consisting of a number of similar divisions. In the rest 
of the Diptera, the short-horned flies, the flagellum is much shorter, 
and constitutes a complex third segment that is variously modified 
but generally carries some of its divisions in the form of an ap- 
pendage called either a style or an arista, according to its length 
and point of attachment. 

The mouth parts have already been discussed. The maxillary 
palps are generally prominent, but only rarely take on a distinctive 
shape. 

The thorax is always remarkable for the great development of 
the middle segment imesotho- " 

rax), but otherwise does not vary 
very greatly. Occasionally it 
bears spines of unknown function 
(e.g., in Stratiomyidae and some 
Diopsidae). The posterior sec- 
tion of the mesothorax is the 
scutellum, a shield-shaped struc- 
ture that seems to play an impor- 
tant part in flight mechanics. 
Occasionally the scutellum is en- 
larged: in Thyreophoridae it is 
abnormally long and triangular, 
and in Celyphidae it covers the 
abdomen dorsally, making these 
flies look like bee-tles. 

The legs have all the segments 
well developed: coxa; trochanter ; 
femur; tibia; and five-segmented 
tarsus. The legs are generally 
bristly. and in predaceous flies 
(e.g.,Asilidae,Empididae, Ephyd- 
ridae) the femur and tibia of one 
or more pairs are often enlarged 
and equipped with strong spines 
or bristles that aid in seizing prey. 
Often the male may have the legs 
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FIG. 3.-THE TWO T Y P E S  O F  p1ERC- male during pairing, and in some 
I N G  M O U T H  PARTS O F  BLOO DS UC K-  species (notably in Dolichopod- 
I N G  FLIES ( G R E A T L Y  M A G N I F I E D )  idae) the tarsus and sometimes 
(Above) M O U ~ ~  parts of a horsefly the tibia are broad and bear con- 
( T a b a n u s ) ,  showing bladelike maxi l la  spicuous tuftS Of hair or scales 
and mandible, and spongelike labella; 
(below) mouth parts of a stable fly white Or cO1Oured, 
(Stornoxys) ,  showing the reduced which are used in a courtship dis- 
maxi l la  and mandible, the paips and play. The tip of the tarsus ends 
the thin, hard labium and labella pro- 
duced as the piercing organ in a pair of claws, particularly 

strongly developed in parasitic 
flies; beneath each claw there is generally a pad called a pulvillus 
and centrally an empodium, which may be either a similar pad 
or a fine bristle. 

The abdomen may be long and cylindrical or short and barrel- 
shaped, but nearly always the segmentation is clearly shown. 
Usually from four to seven segments are clearly visible, and con- 
stitute the abdomen proper. or preabdomen; the eighth to eleventh 
segments make up the postabdomen, which provides the organs of 
copulation in male flies and the ovipositor, or egg-laying apparatus, 
in females. The male postabdomen is very flexible and may be 
rotated round its longitudinal axis through anything up to 360°, 
in correlation with differences in the attitudes of the two partners 
during pairing. The shape and structure of the ovipositor of the 
female is directly adapted to the method of egg laying. If the 
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eggs are merely dropped onto the ground, the ovipositor is very 
simple, but if they are laid inside the heads of grasses and in sim- 
ilar places, the ovipositor may be a bladelike organ. Flies that 
penetrate plant tissue, including fruit flies (Trypetidae or Te- 
phritidae) that pierce the rind of young fruit, have a telescopic 
ovipositor; those laying eggs in sand or loose earth may have 
spiny or bristly ovipositors that assist in excavation. 

LIFE HISTORY 

E a r l y  Stages.--Flies are holometabolous insects; that is, they 
hatch from the egg as a larva that is quite different from the adult 
insect in shape and in habitat. At the end of larval life the insect 
passes through a quiescent pupal stage during which a complete 
metamorphosis occurs, the larva being transformed at  one step 
into the adult fly, which emerges from the puparium in its final 
form. After a few hours the newly emergent adult has hardened 
fully and developed its full size and colour (fig. 7, 8). Contrary 
to popular belief, small flies never grow into big ones. 

Egg.-The eggs of most flies are spindle-shaped and smooth 
(only rarely with external structures) : the eggs of some anopheline 
mosquitoes are supported in water by air floats, whereas the eggs 
of some Drosophilidae and some Muscidae have respiratory 
"horns" or lobes that, according to H. E. Hinton (1959),  ensure 
a supply of oxygen to such eggs, which are liable to be submerged 
in rain water. The egg-laying female nearly always lays eggs 
where the larvae will be able to find its food a t  hand. 

Larva.-The larvae of a very large number of flies feed upon 
decaying matter, either of vegetable or animal origin. That is 
why this order of insects has acquired an unsavoury reputation, 
though in fact these larvae are doing an invaluable service in 
breaking down organic material and redistributing its elements. 
Thus compost heaps and all natural media of this nature, including 
leaf mold, rotting seaweed and the like, are the breeding places of 
great numbers of flies. Other fly larvae live in carrion and in ani- 
mal flesh of varying stages of decay. Dead bodies pass through 

a sequence of stages as the proc- 
esses of putrefaction go on, and 
there is a corresponding succes- 
sion of larvae, each group of flies 
laying its eggs at  such a time that 
their larvae appear when condi- 
tions of temperature, humidity 
and acidity are best for that spe- 
cies. Larvae living inside grow- 
ing plant material and causing 
damage and loss of crops include 
those of gall midges (Cecidomyi- 
idae) , frit flies (Chloropidae) and 

~ S H  M U S E U M  ( N A T U R A L  H I S T O R Y )  large fruit flies (Trypetidae). 
FIG.  5.-CRANE FLY ( T I P U L A  F U L .  AS among larger animals there 
V I P E N N I S )  : A B O U T  N A T U R A L  S IZE are herbivores and carnivores 
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SYRPHlDAE (ASCHIZA) TACHINIDAE (CALYPTERAE) MUSCIDAE (CALYPTERAE) 
B Y  C O U R T E S Y  O F  C H C U R R A N  

F I G .  6 - HEADS O F  F L I E S  O F  C E R T A I N  F A M I L I E S ,  S H O W I N G  D I F F E R E N T  TYPES 
O F  A N T E N N A E  ( M A G N I F I E D )  

or their equivalents. I n  a mass of dung. for example, there are 
larvae that feed upon the dung itself or upon the molds that grow 
on i t ;  these are the primary feeders. which themselves are preyed 
upon by other dipterous larvae. According to D. Keilin, many 
Muscidae begin life in the first group. but as the larvae become 
larger and more rapacious they start to prey on their fellows. On 
vegetation. in the soil and in rotten wood are carnivorous larl~ae. 
notably of Syrphidae, Tabanidae and Stratiomyidae, that ap- 
parently roam about devouring anything they come upon Many 
of them live in wet soil or in mud beneath water The truly 
aquatic dipterous larvae also are divided into primary and sec- 
ondary feeders. 

Simuliidae. most Chironomidae, mosquitoes (Culicidae) and 
some Syrphidae feed on minute organisms, nhich they slreep into 
their mouths ni th  mouth brushes: some mosquitoes. Stratiomy- 
idae. Tabanidae and Ephydridae have exclusively carnivorous 
aquatic larvae. Larvae of Ephydridae may lead a predaceous 
existence in most inhospitable media, including brine ~ o o l s  and 
even pools of crude petroleum round oil Tells (the "petroleum 
fly" of California). 

Dipterous larvae never have true. segmented legs such as are 
seen in,  say, larvae of beetles. They often have other appendages, 
however : gills for breathing under water : telescopic siphons for 
reaching to the open a i r ;  prolegs, or fleshy sivellings with spines, 
which are  used to get a purchase when crariling or for clinging to 
underwater vegetation; or lateral fringed processes that may in- 
crease the surface area and help to keep the larva from sinking 
in a very liquid medium. 

Larvae of the more primitive families of the suborder Nematoc- 
era generally have a well-developed head. with chewing mouth 
parts and conspicuous mandibles. Their bodies, usually rather 
elongate and often with spiracles or breathing apertures on the 
thorax and on each abdominal segment (e.g., fungus gnats, or 
Mycetophilidael, have a fairly characteristic form in each family. 
I n  the more advanced families, especially in the Cyclorrhapha (see 
below), the larvae are either grublike or maggotlike; they have 
no head capsule, and their mouth parts are "mouth hooks," visible 
through the transparent skin. 

The  head end of a maggot is pointed, and the posterior end is 
bluntly truncate; there is one pair of inconspicuous spiracles 
on the prothorax and a larger. more obvious pair a t  the posterior 
end. T h e  shape of these larger spiracles is often the only good 
structural character that can be used for identification of various 
larvae. 

T h e  larvae of Sematocera can usually be named to the family 
and sometimes, as in mosquitoes. even to the species; among the 
maggotlike larvae of the higher Diptera such a small proportion 
have ever been matched with their adults. and the differences 
between them are so slight. that identification becomes inspired 
guesswork, based as much upon where the larva was found as upon 
it3 syjtematic characteristics. 

The  length of larval life varies very considerably. The flies 
that are  of practical importance as medical or agricultural pests 

are generally those that have several generations a year, and so 
are able to multiply rapidly during a favourable season. Such 
flies require about three weeks to proceed from egg to adult, of 
which time the egg may occupy about two days and the larva and 
pupa about nine days each. This duration, however, is much af- 
fected by temperature and humidity, and larval life may be greatly 
prolonged under unfavourable conditions. I n  cold weather a 
housefly may spend a much longer time as a larva, and many flies 
have only one generation a year, passing the winter either as larvae 
or as pupae. 

,4 few flies may have a larval life of two years or even longer. 
This is particularly true of larvae of Tabanidae. which are preda- 
tory on other soil-living insects and which must often go for long 
periods ~vithout meeting any suitable prey. 

Pupa.-Nost larvae of flies leave their food material when 
they are fully fed and ready to pupate. Some aquatic groups. 
notably mosquitoes and the rat-tailed larvae of Syrphidae. have 
an aquatic pupa that remains in the water: but other groups. 
such as horseflies (Tabanidae'l. move to the muddy margins of 
ponds or streams to pupate. Most larvae that feed either in plant 
tissues or in rotting materials move out to pupate in the soil or in 
a dry, sheltered place, often some distance from their larval 
habitat. 

The pupae of the more primitive families reveal externally the 
structures-head, antennae, legs. wings, etc.-of the de\-eloping 
adult (fig. 7 ) .  I n  addition they may have other structures peculiar 
to the pupal stage, e.g., the powerful spines in Xsilidae and Bom- 
byliidae, which are used by the pupae to n10\~e to a more con- 
venient place before the emergence of the adult. The pupae of 
the Cyclorrhapha are entirely enclosed in a puparium. a protective 
case formed from the skin of the last larval stage. Such puparia 
are barrel-shaped and generally brown, red or black. The struc- 
tures that s h o ~  through the puparium are anterior and posterior 
spiracles and bands of spicules of the larvae; no adult structures 
can be seen externally. A cocoon, on the other hand, is a pupal 
shelter made from extraneous materials such as soil, sand, silk, etc. 
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Cocoons occur sporadically throughout the Diptera, when the cir- 
cumstances of pupation call for extra protection. 

CLASSIFICATION 

True flies fall into three suborders. which are usually referred 
to as Nematocera. Brachycera and Cyclorrhapha. There have 
been two lines of evolution from the ancestral Diptera, one of 
them leading to the Nematocera, which first appear in Upper 
Triassic deposits (about li0,000.000 to 180.000,000 years ago); 
along the other line, those families that have remained fairly 
primitive from the Lower Jurassic (beginning about 160,000,000 
years ago) onward constitute the Brachycera, whereas those of 
the Tertiary (beginning about 'i0,000,000 years ago) are the most 
advanced flies, the Cyclorrhapha, and appear to be in active evolu- 
tion at the present time. Although there are about 90 families of 
flies, it is relatively easy to place almost any adult specimen in its 
family. Identification of larvae, as has been noted, is much more 
dificult. 

The follo~ving outline is one of several taxonomic schemes ap- 
plied to the Diptera: 

Suborder Nematocera 
" Brachycera 

Cq clorrhapha 
Series Aschiza 

" Schizophora 
Section Acalypterae 

" Calypterae 
Suborder  Nernatocera.-As mentioned earlier the name re- 

fers to the threadlike flagellum of the antenna, composed of a 
number of similar divisions that are inaccurately called segments. 
The maxillary palps also have several segments, and droop instead 
of projecting forward. Flies of this suborder might collectively 
be called the midges and gnats. Most of them are tiny or fragile, 
or both. 

Tipulidae are the slender-bodied crane flies (sometimes called 
"daddy longlegs" because of their resemblance to the spider so 
called), with long, thin legs that are easily broken off. The fa- 
miliar crane flies are fairly big, but the majority of the family are 
small and not often noticed. About 10,000 species have been 
described. The larvae live in moist situations where there is plenty 
of decaying vegetable matter. Some are pale and fleshy, like many 
larvae that live inside food material that they need never leave; 
others, which feed at the roots of plants (including grasses) and 
which come out on the surface at night, have a tougher skin and are 
k n o m  as leatherjackets (9.v.). A few tipulid larvae are carniv- 
orous. 

Closely related are Tanyderidae, a small, primitive family; Pty- 
chopteridae, which have an aquatic larva with a respiratory "tail" ; 
Trichoceridae, the winter gnats, which prefer cool, shady places 
in summer, and which come out on quite cold days in winter to 
dance in the sunlight; and Xnisopodidae (Rhyphidae), which have 
similar habits, but also breed in damp places indoors and often 
appear on I\-indows. 

Psychodidae are small, hairy midges, which are divided into 
the bloodsucking and the nonbloodsucking groups. The former, 
the Phlebotominae, are the true sand flies, though the name is 
often used for the Ceratopogonidae (see below). They occur in 
the drier tropical and subtropical areas, and transmit a number of 
diseases (see EKTOMOLOGY: JIedical and Veterinary Entofnology).  
The nonbiting Psychodinae, the moth flies, have broad M-ings cov- 
ered ~vi th hair and scales. They breed in damp places in organic 
matter, and are common round drains and seviers. The larvae of 
some species are abundant in the filter beds of sewage works, 
where they play an acti\re part in breaking down the sludge. ;\lost 
houses have a few of them about. 

Chironomidae are the familiar midges that dance over the water 
on summer evenings. Their larvae are mostly aquatic, and some 
that live in stagnant conditions have hemoglobin in their bodies 
and are called blood~vorms. The adult midges are fragile, elongate 
flies, usually pale green; the males often have very bushy anien- 
nae. The beha\-iour of the s ~ a r r n s  in relation to air currents 
and to moving objects is an interesting field of study. 

Ceratopogonidae are tiny, bloodsucking relatives of the Chiro- 

nomidae, and are called biting midges, and also "punkies," "nosee- 
urn's" and often, inaccurately, sand flies. Culicoides is the 
best-known genus. The larvae live in damp, decaying vegetation. 
The adults bite most intensely early and late in the day. Some 
genera attack other insects, sucking fluid from the wing veins. 

Blepharoceridae are an aquatic family, the larvae of which have 
special suckers with which they cling to boulders in rapid streams; 
the adults have a characteristic network of fine wing veins. 
Deuterophlebiidae are closely related. Thaumaleidae (Orphnep- 
hilidae) are another aquatic family, with larvae similar to those 
of Chironomidae. 

Simuliidae are the black flies, turkey gnats or buffalo gnats, the 
last name aptly describing their humpbacked appearance. The 
adult flies suck blood from man and other mammals and from 
birds. They cause extreme annoyance to and loss of blood from 
their victims: and in some tropical countries carry onchocerciasis, 
a disease caused by a nematode \T-orm that parasitizes the flies. 
Many cases of blindness arise from this infection. The larvae 
of Simuliidae live in water that is rich in oxygen, either rapidly 
flowing water or water supporting a great deal of aquatic vegeta- 
tion. The larvae attach themselves to rocks or plants by a poste- 
rior sucker and filter food from the water with mouth brushes. 
The pupae are also aquatic, and have respiratory filaments. 

Bibionidae are shining flies, mostly blackish, with a hairy cover- 
ing and the legs armed with elaborate spurs. Bibio rnarci, St. 
Mark's fly, is conspicuous about the Feast of St. Mark (April 2 5 ) ,  
while Dilophus jebrilis (undeservedly called a "fever fly") often 
occurs in great numbers, especially on blossoms, in spring. The 
larvae are sometimes found in great numbers a t  the roots of plants, 
which they may damage. Scatopsidae are superficially very sim- 
ilar but have no tibia1 spurs, and the eyes form a bridge over the 
antennae. They breed in decaying material and excrement, and 
sometimes appear on ~vindov-s. 

hlycetophilidae. or fungus gnats, are very small, fragile, dull 
black insects, soft-bodied and with filamentous antennae. They 
are common in all cool, moist places. and their larvae are believed 
to feed on molds and fungus growths. Some breed directly in 
fungi and may be a pest to gron7ers of mushrooms. The Sciaridae 
used to be placed in the same family, but are now separated: they 
have the eyes meeting in a bridge over the antennae, like the 
Scatopsidae. The larvae of some Sciaridae, which migrate in 
columns, are called army worms. 

Cecidomyiidae, gall midges, are very fragile flies that are little- 
known as adults. Many of their larvae live in plants and cause 
them to form galls, but a number are free living in decaying mate- 
rials or are predatory or parasitic on other small insects. The 
larvae are remarkable among Xematocera in having no head cap- 
sule, and indeed almost no structure, except for a clove-shaped 
"breastbone" that is a useful aid to recognition. The larva of the 
Hessian fly, Pizytophaga destrzlctor, causes the stems of winter 
wheat to break. The genus Miastor is able to reproduce by paedo- 
genesis; i.e., its larva may be seen to be filled with a mass of daugh- 
ter larvae, which consume their parent before she has metarnor- 
phosed toward the adult stage. 

Finally, the family Culicidae comprises three subfamilies. The 
largest of these is the subfamily Culicinae, the mosquitoes (9.v.) ; 
the other two subfamilies are much smaller. Chaoborinae are 
much like mosquitoes as adults. but their larva is different. The 
phantom larva of C h a o b o r ~ ~ s  (Co~c t i z ru )  has two conspicuous air 
sacs that help to adjust the lan-a's density to match the 1%-ater in 
which it lives; it is carnivorous. The Dixinae have adults rather 
like small crane flies, but their larvae are like those of anopheline 
mosquitoes. 

Suborders  Brachycera a n d  Cyc1orrhapha.-JTith very few 
exceptions, all flies other than Nematocera are "Brachycera" in the 
sense that they have shorter antennae. with the divisions of the 
flagellum fused into a compound third segment. They can be 
divided into Brachycera-Orthorrhapha. in xhich the adults emerge 
irom the pupa by making a straight or a T-shaped slit; and 
Brachycera-Cyclorrha~~ha. in which a circular slit opens a cap in 
the puparium. I t  is convenient to shorten these terms to Brachyc- 
era and Cyclorrhaplia respectively, i;srticul;rly since the shape 
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of the slit is not a characteristic that can be used in practical iden- 
tification. In  practice all the families are placed in a generally 
accepted order, starting with the most primitive. M. L. AczCl 
(1954) proposed the names Orthopyga and Campylopyga for these 
two suborders. This scheme, based upon the position of the post- 
abdomen with regard to the preabdomen, is controversial; its chief 
interest is that it moves the family Dolichopodidae from the Bra- 
chycera to the Cyclorrhapha (see below). 

Brachycera.-The first group of the Brachycera is the Homeo- 
dactyla, with three equal pads (~ulvi l l i )  on the foot and no strong 
bristles between them. Stratiomyidae, the soldier flies, are flower- 
loving flies, brightly coloured, generally found near water; they 
often have aquatic, carnivorous larvae. The discal cell (large cell 
a t  the base of the wings) is greatly contracted. 

Rhagionidae (Leptidae) are primitive in most structures except 
antennae, and much resemble Anisopodidae of the Nematocera. 
The adults are furtive (e.g., the downlooker fly). A few suck 
blood. The females of Atherix ibis and A. variegata die in clusters 
over their eggs on waterside vegetation. Larvae of the subfamily 
Vermileoninae live in pits like ant lions. 

Tabanidae include horseflies, gadflies, clegs and deer flies. All 
male tabanids, and the females of some genera, feed from flowers: 
but females of the best-known genera, especially of Chrysops, 
Tabanus and Haernatopota, are fierce bloodsuckers. Their larvae 
live in moist earth, wet sand or mud, and many, but not all, are 
carnivorous. 

-4llied to these three families are a number of primitive genera 
that lie close to the stem of evolution of the Brachycera: various 
families have been proposed for these, such as Coenomyiidae; 
Xylophagidae;. Xylomyiidae; Rhachiceridae; Pelecorrhynchidae 
and Pantophthalmidae. The last-named family includes giant flies 
( 2 -  to 3-in. wing span), confined to tropical America; their larvae 
live in ~vood. Nemestrinidae, with con~plex wing venation, have 
larvae that parasitize beetles. Acroceridae (Cyrtidae) are globu- 
lar little flies whose larvae parasitize spiders. 

The group Heterodactyla have only two pulvilli on the foot, 
with a bristlelike empodium between them. Scenopinidae, 
window flies, are small and smooth-bodied but have a relatively 
large carnivorous larva, like a small worm, which is often found 
in carpets. 

Therevidae are hairy, dusty-looking flies, with a larva very much 
like that of Scenopinzcs. Asilidae, robber flies, are a big family of 
fiercely predaceous flies; armed with a strong proboscis and pro- 
tected by many bristles, they will attack even wasps bigger than 
themselves, catching them in flight and sucking them dry. Apio- 
ceridae and Mydaidae are related families, smaller and little- 
known. 
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byliidae, bee flies, are covered with hairs and scales, and 
hover over flowers like bees, or dart in flight like wasps (Sys- 
tropus). Many have a long proboscis. Their larvae are parasites 
or scavengers in the nests of bees and wasps; they also parasitize 
the egg pods of locusts and the larvae of moths. 

The Empididae are a large family of predaceous flies which are 
rather like the Asilidae but are recognized by the more spherical 
head, sharper proboscis and different wing venation. They seem 
to replace the Asilidae in temperate regions. IlIales of Hilara spin 
silk from glands in the fore tarsi, and make a bundle: with or with- 
out prey, which they offer to the female during mating. 

Dolichopodidae, long-legged flies, are bristly and usually metal- 
lic blue or green; they are abundant on damp vegetation, and prey 
on other insects, which they envelop in the labella of the proboscis 
and tear open by means of prestomal teeth. These mouth part's 
foreshadow those of Cyclorrhapha and support the view of AczCl, 
who excludes the Dolichopodidae from the Brachycera; yet the 
larvae cannot be certainly distinguished from those of Empididae. 

Cyc10rrhapha.-Series Aschiza.-The first division, series 
Aschiza, have the small frontal lunule shown in fig. 4 but no frontal 
suture dividing the irons from the face. The five families included 
are highly individual, and seem to be evolutionary offshoots at the 
base of the Cyclorrhapha. 

Syrphidae (hover, or flower, flies) are a large family of con- 
spicuous insects. They are smooth, bristleless, shining flies, often 

large and bulky, with an amazing ability to hover in one place with 
very rapidly beating wings. Nearly all adult Syrphidae feed from 
flowers, but the larvae inhabit, almost every kind of possible food 
material. The beneficial ones devour aphids. The rat-tailed 
larvae live in stagnant water and have a telescopic breathing tube. 

Platypezidae, with peculiar flattened tarsi, live as larvae in 
fungus; Pipunculidae, with a curious almost spherical head, have 
larvae parasitic upon plant bugs. Phoridae are tiny black flies with 
a characteristic wing venation: one or two strong veins near the 
leading edge and the rest weak and running parallel to each other 
across the wing. The larvae live in almost any decaying animal 
matter in a dry or even mummified state. Some live with ants 
or with termites, and are sometimes separated as a family, Termi- 
toxenidae. Lonchopteridae, in contrast, are small flies with pointed 
wings; only a few species exist. 

Series Schizophora.-Cyclorrhapha of this group have a frontal 
suture, or more properly ptilinal suture, from which is pushed out 
an inflated sac, called a ptilinum, when the adult fly is breaking 
out of the puparium, making its way out of the soil. The air 
in the ptilinum is used to inflate the crumpled adult body to full 
size, the ptilinum being drawn into the body in the process. The 
series is divided into two sections, the Acalypterae and the 
Calypterae. 

Section Acalypterae are so-called because the calypter, a flap 
at the base of the wing, is small and inconspicuous. This is a 
complex assemblage of species, nearly all small ($3 in.), that 
appear to be in active evolution, since so few clearly defined groups 
exist. Conopidae are an exception; they are large flies, wasplike, 
with larvae that are parasitic on adult bees, wasps and Orthoptera. 
Among other conspicuous families are Trypetidae, the large fruit 
flies, which include the Mediterranean and the Queensland fruit 
flies, and others that are dangerous enough to have legislation 
directed against them (see FRUIT FLY). Like the related Otitidae 
the large fruit flies often have patterned, or "pictured," wings. 
Chloropidae (fig. 8) include the frit fly (9.v.) of oats and the gout 
fly of barley as well as the eye gnats that carry conjunctivitis and 
the yellow swarming fly that invades houses in autumn. Agromy- 
zidae include many species with leaf-mining larvae that tunnel in 
leaves and sometimes damage ornamental shrubs. Drosophilidae 
are world-famous for the intensive research into the laws of hered- 
ity that has been carried out on several species including Drosoph- 

EGGS LARVA PUPA ADULT 
F R O M  E S S I G ,  ' C O L L E G E  E N T O M O L O G Y " ,  B Y  P E R M I S S I O N  O F  T H E  M A C M I L L A N  CO , P U B L I S H E R S  

F I G .  8.- LIFE STAGES O F  A CHLOROPID FLY (HIPPELATES P U S I O )  

ila melanogaster. Many Ephydridae, shore flies, are powerful 
predators both as adults and as larvae; some are equipped with 
raptorial legs for this purpose. The petroleum fly, previously 
mentioned, belongs to this family. In  all, there are more than 40 
families of Acalypterae, of which a majority breed in many kinds 
of decaying materials. 

Sectzon Ca1ypterae.-These are structurally the most advanced 
of all flies. Representative of this group are the housefly and the 
bluebottle-short. stout, bristly, active flies. They generally have 
large calypters, except in the Cordyluridae. They also have a 
characteristic cleft in the second antenna1 segment. The species 
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are very numerous and difficult to classify, especially the females, 
since often the only obvious differences are in the male genitalia. 

Only a few large families are recognized, and even these are 
subject to dispute. Oestridae are parasitic as larvae in the skin 
and in head cavities of mammals; the sheep nostril fly, Oestrus 
ovis, and the warble fly of cattle, Hypoderma, are well-known. 
These flies have virtually no mouth parts, and during their short 
adult life they do not feed. 

The other Calypterae are divided according to the presence or 
absence of bristles on a chitinous plate (sclerite) on the side of 
the thorax, the hypopleural bristles: the families Muscidae and 
Cordyluridae have none; Calliphoridae and Tachinidae have them 
present. Cordyluridae, predatory flies with small calypters, are 
exemplified by the yellow dung flies that may be seen rising in a 
cloud from cow dung. Muscidae includes the housefly (9.v.) and 
its many allies, most of which feed on fluids by mopping them up. 
A number, however, including the tsetse fly, Glossi?za, and the sta- 
ble fly, Stomoxys ,  have a hardened proboscis that can pierce skin. 

Tachinidae are very bristly flies with larvae that are parasitic 
in a number of other insects, and consequently they rank as bene- 
ficial to mankind. Calliphoridae differ from Tachinidae in not 
having a strong convexity of the postscutellum, a chitinous plate 
of the thorax, and in their habits. Typically they breed in car- 
rion, like the bluebottle, Calliphora, and play a useful part in dis- 
posing of animal remains. From this feeding habit many have 
progressed to infesting open wounds, then to attacking living 
tissues. 

The sheep maggot fly, Lucilia sericata, and others, cause much 
distress to and loss of sheep. The Congo floor maggot, Auch- 
rneron~yia luteola, seems to be a specific parasite of man in its 
larval stage, whereas Callitroga macellaria, the secondary screw- 
worm fly, causes a great loss of tissue and mutilation in man and 
other animals. Sarcophaga and its allies are the flesh flies, remark- 
able for their habit of producing living larvae, which can begin 
to feed at  once; they are sometimes placed in a separate family, 
Sarcophagidae. 

Disputed Groups.-There remain a few groups of Cyclor- 
rhapha, the position of which is in dispute. Braula coeca, a tiny, 
wingless, beetlelike fly clings to worker honeybees, and its larva 
lives on the wax of the honeycomb. According to A. D. Imms 
(1942 j it is placed next to Chamaemyiidae in the Acalypterae. 

Adults of Gasterophilidae have reduced mouth parts, and their 
larvae live as parasites in the intestines of mammals; Gasterophi- 
lzls, in horses and zebra; Gyrostigwha, in rhinoceroses; Cobboldia, 
etc., in elephants. Although this group seems so like the Oestridae, 
some authors have suspected mere convergence and removed them 
to Acalypterae; but F. Zumpt (1957)  put them back next to the 
Oestridae. 

Finally, there are three families of flies that are parasitic and 
bloodsucking as adults: Hippoboscidae, on mammals and birds, 
and Nycteribiidae and Streblidae, on bats. Adult females of these 
families nurture the larva until it is fully fed and drop it when 
it is ready to pupate. They have thus long been grouped together 
as the section Pupipara, and in spite of some criticism this still 
seems to be the best way to treat them. All Nycteribiidae are 
wingless, and so are some Hippoboscidae, including the sheep ked, 
Melophagus ovinus. 

For a discussion of basic anatomy, function and evolution of 
flies and other insects see INSECT; f i x  economic importance and 
control see ENTONOLOGY. See also separate entries on various 
flies under their common names, and references under "Fly" in 
the Index volume. 

BIBLIOGRAPHY.-Most of the literature on flies is specialized, dealing 
either with individual species, families, etc., or with regional dipteran 
fauna. Few popular works of a comprehensive nature exist. 

General: D. J .  Borror and D. M. DeLong, An Introduction to the 
Study of  Insects, ch. 27, "Order Diptera: Flies"; L. S. West, The House- 
jiy (1951) ; J .  Smart, Insects of Nedical Importa~zce (1943, and later 
revisions) ; J. R. Busvine, Insects and Hygiene (1951). 

Advanced: E. Lindner, Die Fliegen der Palaearktischen Region 
(Eurasian Diptera) (1924, with periodic revisions) ; P. Wytsman, 
Geneva Insectorurn, has many parts on families of Diptera, over a 
long period: notable examples are F. W. Edwards on Culicidae, and E. 
SCguy on Muscidae; E. KertCsz, Catalogus Dipterorum hucusque de- 

scriptorum (1902-lo), covers Nematocera, Brachycera and Aschiza, 
and can be brought up to date by using the Zoological Record; Willi 
Hennig, Die Larvenformen der Dipteren, 3 vol. (1948-52), has most 
comprehensive keys, giving detailed references to published illustrations; 
Alvah Peterson, Larvae of Insects: an Introduction to Nearctic Species, 
part ii, Diptera, etc. (1948-51) ; E. SCguy, La Biologie des DiptBres 
Encyclopidie entowzologique, xxvi (1950), provides an exhaustive anal- 
ysis of the published information on flies. For feeding habits of flies, 
with a complete bibliography, see J. A. Downes in Annual Review of 
Entomology, vol. 3, pp. 249-266 (1958). 

Regional: Some of the works listed below can be used with care in 
other regions, especially those marked with an asterisk (*). 

North America: C. H. Curran, *Families and Genera o f  North Amer- 
ican Diptera (1934), is a valuable general guide that can be used to 
some extent in most other regions; C. T. Brues, A. L. Melander and 
F. M. Carpenter, "Order Diptera," in Classification of Insects, Bull. 
Harvard Mus. Comp. Zool., 108:305-543 (1954). 

Europe: C. N. Colyer and C. 0 .  Hammond, *Flies o f  the British Isles 
(1951) ; F. W. Edwards, H. Oldroyd and J. Smart, British Bloodsucking 
Flies (1939) ; H .  Oldroyd, Diptzra: Introduction to the Families in the 
series "Handbooks for the Identification of British Insects" (1949- ) ; 
E. B. Basden, The Distribution and Biology of Drosophilidae in Scot- 
land, Trans. Roy.  Soc. Edinb. lxii, pp. 603-654 (1954) ; W. Lundbeck, 
Diptera Danica (1907-27) ; E. SCguy, "Diptera," part 28, in Faune de 
France (1934). 

Other Continents: For the other continents there are no really com- 
prehensive guides to the flies, but some information can be found in 
sections on insects in the various faunal series: for Asia, The Fauna of 
British India: Fauna o f  U.S.S.R.; for Oceania see R. A. Harrison. 
Acalyptrate Diptera of i e w  Zealanh (1958) ; for Africa see parts of the 
Ruwenzori Expedition 1934-5 (1939 et seq.) ; Exploration du Parc Na- 
tional Albert (1959 et seq.) ; for South America see Diptera o f  Patagonia 
and South Chile (1935 et seq.) ; for Hawaii see D. E. Hardy, Fauna of 
Hawaii, "10. Diptera: Nematocera, Brachycera" (1960). (H. OL.) 

FLYCATCHER, the name for songbirds of the family 
Muscicapidae, a large group numbering nearly 100 genera and 
many hundreds of species of small birds found only in the old 
world, where they are distributed throughout Europe, Asia, Af- 
rica, Australia, the Malays and the Southwest Pacific islands. 
They are closely related to the thrushes and old world warblers. 
They are mostly 5 to 7 in. long. Some are dull-coloured, like the 
common pied and spotted flycatchers (Muscicapa)  of Europe, the 
former grayish, the latter black and white; some are very dark, 
like the black flycatcher (hlelea?zovnis) of Africa. Some are 
bright, with breasts of orange or yellow or chestnut, or with ear- 
wattles of emerald, turquoise, purple, or red among African spe- 
cies. Bright breasts are also found in the yellow robins (Eopsal-  
tria) of Kew Caledonia and the scarlet robins (Petroica) of 
Australia and the Southwest Pacific. The blue fairy flycatcher 
(Erannornzs) is bright light blue with a long fan-tail. A great 
many species known as fantails (Rh ip idura ) ,  found throughout 
oriental-Malay-Australian-Southwest Pacific areas. are coloured 
with gray, brown, rufous or white. The paradise flycatchers 
(Tchi t rea)  of Africa and tropical Asia, are black and chestnut or 
white, which also make striking patterns for the long tail strearn- 
ers. Flycatchers inhabit tree tops or undergrowth in forests, or 
borders and open moods, both in lowlands and mountains, where 
they dart from a perch to catch insects on the ming. 

The name is also applied to an entirely different family of 
songless (but not voiceless) perching birds, the Tyrannidae, or 
tyrant flycatchers, including some four score genera and 400 spe- 
cies confined to the new world and widely distributed from Pata- 
gonia to northern Canada and Alaska, though only 11 genera and 
31 species occur north of the Mexican border. These include the 
well known kingbirds (Tyrannus )  and scissor-tailed flycatchers 
(~l/ luscivosa),  phoebes (Sayornis)  and peewees (il.lyioclzanes). the 
noisy crested flycatchers (iV1yiarchus) and the inconspicuous 
greenish least flycatcher and its relatives ( E m p i d o n a x ) ,  as well as 
the gorgeous vermilion flycatcher (Pyrocephalus).  They are found 
wherever there are trees, from which they dart forth to snap 
their flattened, hook-tipped bills and catch insects on the wing, as 
do the true flycatchers of the old world. In  the cooler parts of 
their range, flycatchers are migratory, due to winter shortage of 
flying insects. See KINGBIRD; PEEWEE; PHOEBE. (G. F. SS.) 

FLYING, COMMERCIAL : see AVIATION, CIVIL ; TRANS- 
PORT : Air Transport. 

FLYING BOAT: see SEAPLANE. 
FLYING BRIDGE, a type of ferryboat propelled by the re- 
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sistance of a rope or chain attached to a fixed buoy acting against 
the forces of the stream. The rudder is fixed obliquely which 
causes the boat to move at right angles toward the buoy. See 
also FERRY. 

FLYING DOCTOR SERVICES comprise a method for 
supplying medical service by airplane to areas where doctors are 
few and communications difficult. The plan for the first such serv- 
ice was conceived in 1912 by the Rev. John Flynn, superintendent 
of the Australian Inland mission of the Presbyterian Church. The 
large, isolated areas of the Australian outback which lacked high- 
ways, railroads and wire or wireless facilities for sending messages 
were imposing formidable hardships and retarding white settle- 
ment. Flynn's dream dawned into reality in May 1928 when the 
first base of what is now the Royal Flying Doctor Service of Aus- 
tralia began operating at Cloncurry, Queensland, under Dr. K. St. 
Vincent Welch. Flynn recruited an Adelaide electrical engineer, 
A. H. Traeger, to develop a low-powered, portable. pedal-driven! 
Morse radio transmitter-receiver with a range of 300 mi. This 
"transceiver," with the use of airplanes, made possible the world's 
first system of regular long-distance medical consultations and the 
flying of doctors to patients in emergencies. By 1962, 13 bases, 
run by state branches, covered two-thirds of the Australian conti- 
nent and part of Tasmania. St. Vincent l17elch traveled 20,000 mi. 
and attended 255 patients in his first year; by the 1960s doctors 
flew 500,000 mi. a year in 1,600 flights and conducted 10.500 radio 
consultations with patients at 1,300 outposts; the service also han- 
dled 250,000 radio messages annually. The Australian state gov- 
ernments contribute one-third of the finances; the rest comes from 
voluntary and outpost subscriptions and message charges. The 
flying doctor service is free. 

Other parts of the world regularly use aircraft for the assistance 
of the isolated sick. I n  Canada the Saskatchewan Air Ambulance 
service was inaugurated in 1947; by the end of 1961 it had flown 
more than 15,000 patients to city hospitals. h'ewfoundland oper- 
ates from the International Grenfell association at  St. Anthony an 
air ambulance service, likewise begun in 1947, covering north New- 
foundland and Labrador. The Royal Canadian Air Force operates 
a search and rescue service for Eskimos and Indians in the Arctic. 

I n  east Africa the African Medical and Research foundation, 
established in 1957 by joint British and American enterprise, was 
enabled in 1961 to begin a flying doctor service with a single air- 
plane provided by private United States benefaction. I n  collabora- 
tion with this body, the Flying Doctor Service of Africa, Ltd., 
registered in the United Kingdom, planned a pilot scheme to be 
based on Gusau, northern Nigeria. (E.  A. BE.) 

"FLYING DUTCHMAN," a spectre ship believed to haunt 
the waters around the Cape of Good Hope. Its appearance is con- 
sidered by sailors ominous of disaster. The con~monest legend 
declares that the captain, Vanderdecken, was condemned for 
blasphemy to sail round the cape forever, unable to "make" a 
port. This legend was adapted by Wagner in his opera Der 
giegende Hollander (produced 1843). 

A German form of the legend alleges that the captain, called 
Von Falkenberg, is condemned to sail forever round the North 
sea, in a ship without helm or steersman, playing at  dice for his soul 
with the devil. Sir Walter Scott's version, in Rokeby ,  is that the 
vessel was laden with bullion. A murder was committed on board 
and the plague broke out among the crew and closed all ports to 
the ship. The story has frequently been used in literature. 

See G.  Kalff, De Sage van den Vliegendea Hollander. Naar be- 
handeling, Oovsprong en zin Onderzocht (1923). 

FLYING FISH, the name generally given to fishes of the 
family Exocoetidae, in which the pectoral fins are greatly enlarged. 
The lower lobe of the caudal fin is very long and, with strong 
strokes of the tail, these fishes emerge rapidly from the water and, 
with the pectoral fins outspread, sail through the air at a great 
speed, for distances up to 2 0 0  yd. I t  is probable that the flight is 
an effort to escape from large piscivorous fishes, such as bonitos. 
There are numerous species of Exocoetidae, all of them from warm 
seas. 

The so-called flying gurnards (Dacty lopterus)  are not related 
to the flying fishes. They have relatively larger pectoral fins than 

Exocoetzrs, but appear to be less efficient fliers, perhaps because 
the caudal fin lacks the long lower lobe. There are three or four 
species from tropical seas. 

Pantodon, a little African fresh-water fish, has large pectoral 
fins and is said to fly; but perhaps the most interesting flier is 
Gastropeleczrs, a Characin of the rivers of South America, a deep- 
bodied fish ni th  a large rounded, sharp-edged ventral keel, formed 
by the greatly expanded coracoid bones, which serve for the at- 
tachment of the enormous muscles of the pectoral fins. 

This fish has been seen by Eigenmann to progress by rapid 
beats of the strong pectoral fins, ui th  the keel just cutting the 
surface of the water, and finally to emerge in a true, but not pro- 
longed. flight. 

The Catalina flying fish (Cypselurus cali,fornicus) of southern 
California waters. sometimes 18 in. long, one of the largest known 
species, is a strong flier, with enlarged ventral as well as pectoral 
fins. 

FLYING FOX or FOX BAT, the name applied to the 
fruit-eating bats of the genus Pteropus, which contains more than 

half the family Pteropidae. 
This genus is confined to the 
tropics of Asia, Madagascar, 
Australia and east to Samoa. I t  
comprises numerous species, a 
considerable proportion of which 
occur in the islands of the Malay 
Archipelago. The flying foxes 
are the largest of the bats, the 
kalong of Java (Pteropus 
va?npyrz~s) measuring about a 
foot in length, and the wings 
measuring j ft. across. Flying 

T O R Y  M U S E U M  
""- foxes are gregarious, nocturnal 

FLYING Cox (PTERoPus G I G A N T E U S )  
bats, suspending 
ing the day head downward from 

the branches of trees with their wings wrapped about them. 
They are good eating. something like hare. Toward evening these 
bats fly off in companies to the village plantations, where they 
feed on all kinds of fruit, doing much damage. 

The flying fox of India (P. giganteus) is a smaller species, but 
is found in great numbers wherever fruit is to be had in the Indian 
peninsula. 

FLYING LEMUR, a name for two species of Cynocephalus 
(9.a.) or Galeopithecus. belonging to the primitive mammalian 
order Dermoptera, found only in the Australian region. They are 
called Colugo by the natives. 

FLYING SQUIRREL, the name applied to two very differ- 
ent groups of nocturnal, tree-dwelling rodents, in both of which 
a parachute-like expansion of the skin of the flanks enables them to 
take long gliding leaps. They all have large, dark-adapted eyes, and 
are omnivorous, berries, seeds, nuts and insects being the chief diet. 

The first group, allied to the true squirrels (Sciuridae), com- 
prises about 11 genera forming the subfamily Petauristinae and 
occurs from Scandinavia to Japan and the Malay region, and in 
9or th  America from northern Canada to Honduras. The greater 
number of species occur in the 
Indian and Malayan regions ; here 
some, Petaurista species, reach 
large size, more than a yard in 
total length and may be foxy red, 
red spotted with white, or black 
in colour. The gliding mem- 
branes of these large species are 
more extensive than those of 
smaller forms; a fold connects 
the hind limbs with the tail. Fly- 
ing squirrels glide from a position 
high on one tree to a lower level 
on another tree or log, sometimes 
covering f t ,  Or  in a ;:,c;;RTESY O F  C H I C A G O  N A T U R A L  H I S T O R Y  

glide. Species of the North N O R T H  A M E R I C A N  F L Y I N G  S Q U I R R E L  

American genus Glaucomys are ( G L A U C O M Y S  V O L A N S )  
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smaller buff -coloured sciurids (see RODENTIA). 

The second group, more correctly called scaly-tailed squirrels,. 
is African and consists of certain members of the family Anoma- 
luridae, some of which, however, have no parachute. The flying 
species differ from those of the last group'in that the membrane 
is supported by a bone at  the elbow joint instead of by a cartilage 
at  the 11-rist. There are t ~ ~ o  flying genera, Anomalurzls and Idiz~rus, 
each containing several species. They are all similar in habits 
to the previous group and, like them, are very squirrel-like in 
appearance. 

The term "flying squirrel" is also applied to certain marsupials 
but these are more properly called flying phalangers. See PHA- 
L.4ZGER; ~~LIARSUPIALIA.  (J. E. HL.; X.) 

FLY RIVER, a large stream in southern New Guinea, the 
largest in Papua. I t  rises in the \'ictor Emanuel mountains near 
the centre of the island and flows first south and then southeast 
into the Gulf of Papua. I t  is more than 700 mi. in length and is 
navigable with a steam launch for a distance of more than joo mi. 
from its mouth. For approximately IOO mi. it forms the bound- 
ary between Papua and Setherlands New Guinea. The Fly river 
enters the Gulf of Papua in a great estuary nearly jo mi. across 
which is filled with a series of low shifting mud islands. The larg- 
est, Riwai, lies in the centre of the estuary and is inhabited. The 
effect of the tide is felt for a distance of I jo mi. up the river, and 
at  the point where it ceases the stream is 600 yd. wide and averages 
39 ft. in depth. About 300 mi. from its mouth the Strickland river, 
a tributary as large, and perhaps larger, than the Fly, enters from 
the north, having its source also in the Yictor Emanuel moun- 
tains. About 500 mi. from the mouth another large tributary, 
the Alice, comes in from the right. Perhaps j j o  mi. from the 
mouth the Fly river divides into two nearly equal branches, the one 
from the left, named the Palmer, being regarded as the tributary. 
There are no white settlements in the whole vast extent of terri- 
tory drained by the Fly river, and for the last 400 mi. of its course 
the land is too low and unhealthy for white occupation, though the 
natives are fairly numerous. The low country is inundated an- 
nually. The first hills are found about 480 mi. up the river, and 
from here on nights are cool and the climate healthier. Despite 
its great navigable length the river is commercially unimportant. 

The mouth of the Fly river was discovered by Capt. Blackwood 
in 1842 and named after one of his ships. I t  was first explored 
by Macfarlane and D'Albertis in 187 j-76. 

FLYSCH is a term long used by geologists to denote a par- 
ticular formation of Tertiary age (~,ooo,ooo to 70,000,000 years) 
occurring in the northern Alpine region. The term is now com- 
monly applied to similar deposits of other ages and other places. 

Although flysch is said to mean "slippery earth" in the local 
Sxiiss-German dialect, i t  is applied by geologists to a sequence 
of gray shales rhythmically interbedded with thin, hard, dark gray 
sandstones of graywackelike character. The total thickness is 
commonly many thousands of feet; the individual beds, however, 
are thin, a few inches to a few feet in thickness. Fossils, notably 
rare, indicate marine deposition. The flysch facies is now gen- 
erally believed to have accumulated in moderate to deep (up to 
1,000 fathoms) marine waters. The deposition of coarse angular 
sands, commonly graded-bedded and locally conglomeratic, is at- 
tributed to turbidity flow-catastrophic incursions of debris-laden 
muddy waters. The extraordinary coarse conglomeratic mud- 
stones found in some flysch are thought to be a product of sub- 
marine mudliox\-s. 

Flysch deposits characterize many ancient geosynclinal accumu- 
lations. Such deposits occur in old Pre-Cambrian formations of 
Canada. in the Lower Paleozoic of the Caledonian geosyncline in 
Great Britain, in the Late Paleozoic of the Armorican geosyncline 
of Europe and in the late Ordovician and in the later Devonian of 
the Appalachians, in the Alpine Tertiary, in the Tertiary of the 
Caucasus and the Himalayas and in the Tertiary'beds of the Car- 
pathian geosyncline. 

For identification and discussion of periods, formations and 
terms see GEOLOGY. 

See also ALPS. 
See Z. L. Sujko~vski, "Flysch Sedimentation," Bull. Geol. Soc. Amer., 

68:543-554 (1957). (F. J. P.) 
FLYWHEEL, a relatively heavy rotating wheel attached to 

a shaft, whose principal purpose is to store kinetic energy while 
there is more energy coming onto the shaft than is departing, and 
to give up some energy when the energy leaving the shaft is greater 
than that received. 

The amount of kinetic energy which can be stored in a flywheel 
or any rotating body is a function of the moment of inertia of 
the body and its angular speed. Thus a given flywheel stores energy 
only as its speed increases; it gives up energy as it  slows down. 
Almost all reciprocating machines (for example, automotive en- 
gines) need a flywheel in order to run smoothly. This can best 
be understood by considering the operation of a single-cylinder 
engine. In  a two-stroke cycle engine for a lawn mower or outboard 
motorboat. for example, the explosion occurs and the high gas 
pressures result in work being done as the piston moves down. 
R4ost of the work is done during the early part of the stroke and 
the amount gradually decreases. hioreover, on the return stroke 
of the piston, not only is no work done by the shaft but work has 
to be done on it to drive the piston to compress the gases for the 
next explosion. Since the law of conservation of energy says 
that energy is indestructible, the energy to compress the gases 
must be supplied from somewhere. This "somewhere" is the kinetic 
energy of the flywheel (and other rotating parts), and the flywheel 
got it from the excess work done while the pressure of the burned 
gases was high. Thus, the speed and energy of the flywheel in- 
crease while excess engine work is done; then, while the engine is 
not producing enough energy to do the job, the flywheel supplies 
the necessary additional energy, slowing down in the process. This 
speeding-up and slowing-down is ordinarily not noticeable because 
it happens so quickly. 

If a two-cylinder engine is used, so that the explosion occurs 
in one cylinder while compression takes place in the other, the 
work done is more uniform. but not constant. I n  this case, a some- 
nha t  smaller flywheel (same speed, speed variation, and power) 
will do the same job as before. The impulses overlap still more 
in an eight-cylinder engine, but a flywheel is nevertheless needed. 

Thk size and weight of the flywheel depend not only on how con- 
stant the rate of work is but also upon the amount of speed varia- 
tion that is permissible. If the speed must be nearly constant, as 
in driving an electric generator, a larger flywheel for a reciprocating 
engine is required than in most other situations. The larger and 
heavier the flywheel, the less will be the speed variation. 

In  such machines as punches and shears, the major part of the 
work. that is, the actual punching and shearing, is done in only 
a small fraction of an operating cycle. If a flywheel is used, the 
machine not only runs with less speed variation but the peak re- 
quirement of power from the motor is reduced. I n  these machines, 
the motor may be so small that the major source of energy during 
the cutting operation is the kinetic energy of the flywheel. 

(V. 31. F.) 
FOA, EDOUARD GEORGES (1862-I~oI), '  French 'ex- 

plorer whose travels increased the knowledge of west and central 
Africa, mas born at  Marseilles on Dec. 17, 1862. I n  1886-89 he 
explored the interior of Dahomey, and in 1891-93 made two ex- 
tended journeys in Nyasaland and the lower Zambesi valley. Fi- 
nally in 1894-97 he crossed Africa from the Zambesi mouth to 
Libreville on the Atlantic coast, covering unexplored ground in 
the upper Congo basin. He died at  Villers-sur-Mer, Calvados, on 
June 29, 1901. His works include Le Dakomey  (189 j )  ; Chasses 
azlx gralzds fat~aes pendant la traverse'e . . . du Zamb&ze a u  Congo 
Frangais (1899; Eng. trans. F.  Lees, 1899) ; and D e  l'0ce'an indien 
a I'Ocdart Atlantique (1900). 

See Rdsz~ltats szie~ztifiques des voyages en Afrique dlEdouard Fod 
(1908). (R. L. HL.) 

F.O.B., a contraction for "free on board," an expression used 
in commerce to denote that a price quoted is inclusive of all costs 
of carriage and delivering the goods on board the ship or other 
medium which is to take them to their destination. 

FOCA, a t o m  of Bosnia and Hercegovina, Yugoslavia, occu- 
pied by Italy in 1941 Pop. (1953) 3,992 I t  is famous for its 
silver filigree work and inlaid weapons. The soil produces excel- 
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lent walnuts. Close to the frontiers of Novipazar and Montenegro, 
Foca (Chocha) was the scene of almost incessant border warfare 
during the middle ages. No monuments of this period are left, 
except the Bogomil cemeteries and the beautiful mosques which 
are the most ancient in Bosnia. Foca was a trading station of the 
Ragusans in the 14th century, if not earlier. In the 16th century 
it  was the residence of the governor of Hercegovina. I t  was cap- 
tured by the Montenegrins in World War I. 

FOCH, FERDINAND (18j1-1929). French marshal, was 
born a t  Tarbes on Oct. 2 ,  18j1. His father's family had long 
been settled in the south of France, leaving the district of Ariege 
in the 17th century to establish themselves as woollen manufac- 
turers in the small town of Valentine where they took a prom- 
inent part in municipal affairs. On his mother's side, Marshal 
Foch came of a race of soldiers, his maternal grandfather having 
been a gallant officer of the Grand army. His father was a lawyer 
a t  Tarbes (Hautes-Pyritnites) who later became a revenue official, 
and he was frequently transferred from place to place, taking his 
son with him. The future marshal thus received his education 
successively a t  the LycCes a t  Tarbes and Rodez, the seminary at  
Polignan and the Jesuit college at  St. Gtienne. 

I t  was not long before his teachers were struck with his "geo- 
metrical mind," and it  was decided that he should enter the 
Qcole Polytechnique, to prepare for which he was sent to St. 
Clement's college at  Metz. After a few months there, however, 
the war of 1870 interrupted his studies. He enlisted in the in- 
fantry but the armistice came before he saw any fighting, and he 
returned to Metz to finish preparing for his examination. One of 
his fellow students has described how, in the midst of a lesson, 
they learned on March I I ,  1871, by the booming of the German 
guns, that the treaty of peace had made Metz a city of the Ger- 
man empire. None could foresee that the young student was 
destined, as marshal, to restore the city to France. 

H e  sat for his examinations at  Nancy, which was still occupied 
by Edwin von Manteuffel's troops, and was admitted to the Rcole 
Polytechnique, where he made his mark. In 1873 he was com- 
missioned and served successively at  Fontainebleau, Tarbes and 
Rennes. H e  then passed into the Bcole Supitrieure de Guerre 
where, after a tour of duty on the general staff, he was appointed a 
professor on Oct. 31, 1894. His lectures soon made a sensation. 
both by the evident soundness of the matter and the originality of 
the form. Even thus soon his pupils bore witness to the excellent 
qualities of their professor, who presently became one of the 
leaders in military doctrine, The lessons given between 1894 and 
1900, collected in volumes, constitute the chapters of Foch's 
great works: D e  la conduite de la guerre and Des principes de la 
guerre, which appeared in 1897 and 1899. 

I n  teaching six batches of staff college students Foch fortified 
his own military science as well; his years at  Paris were, in fact, 
of capital importance in the higher development of his intellect. 
When he vacated his post no one doubted that he would return 
ere long in another capacity. After holding two regimental 
commands of artillery and spending a year on the staff of the 
5th corps, he was, so to say, imposed on the government by the 
opinion of the whole army as the fittest selection for the command 
of the &ole de Guerre that he had made famous. I t  was Georges 
Clemenceau-at that time prime minister-who made the appoint- 
ment, giving him the rank of general, and from that day began the 
cordial relations between the great statesman and the great 
soldier which were to be revived later under memorable condi- 
tions. 

The general held his post as head of the Ccole for four years, 
during which time he threw himself with untiring zeal into the 
work of this famous centre for military study, giving it a per- 
manent stamp and forming a whole new generation of picked 
officers. When, in 1911, he was nominated to the command of 
the 13th division at  Chaumont, Foch was one of the very few out- 
standing figures of the army, and it was not surprising that after 
a brief period in command of the 8th corps the wish of everyone 
acquainted with the higher military personnel brought him to the 
head of the splendid 20th corps, stationed about Nancy, which 
was accounted one of the best elements of the "couverture." 

Thus in 1913 he entered, to the sound of trumpets, the town 
where he had passed his examinations to the tune of the German 
army fifes and whence, before long, he was to march out for 
World War I.  

General Foch, who had married Mlle. Julie Bienvenue, had a t  
that time three children-two married daughters and a young 
son who was destined to be one of the first to fall in the war. 
Although still attached to his Pyrenean home, the general spent 
his holidays on a small estate that he had acquired a t  Trofeun- 
teniou in Brittany. In the summer of 1914 France was so far re- 
moved from any idea of attacking Germany that Foch had left 
Nancy to spend a month in far-away Brittany. A week later 
events led to his recall. 

The Outbreak of War.-He was then a man of 63, but his 
rare moral: intellectual and physical vigour kept him singularly 
young. Foch was a man of thought and also, above all, a man of 
action. Gifted with an intelligence which was never allowed to 
be idle, ever widening the scope of his knowledge, reflective and 
delighting-to use his own striking phrase-to "phosphoresce," the 
great soldier was even stronger in will than in intellect. "Victory = 
Will. . . . Victory goes always to those who deserve it by the 
greater force of will. . . . A battle won is a battle in which one 
will not acknowledge oneself beatenn-these are but a few of the 
maxims found in his books, in which the word will occurs on every 
page. And in truth, although his gray eyes sparkled with intelli- 
gence, the forehead and, even more, the mouth revealed that will 
which he was able to communicate to all those who came in con- 
tact with him in the course of war. I t  was this will which gave 
such solidity to his character and protected it from all weak- 
nesses. What is more, it  stimulated both conscience and intelli- 
gence. He spoke of "these natures, hungry for reponsibility, 
which alone turn out great men," and his own was one of these 
natures that no sentimental considerations could either divert or 
check. For the rest, his clarity of mind translated itself by a 
realistic and somewhat ironic common sense. "What is it about?" 
was a favourite phrase of his in all circumstances, for he believed 
in clear vision before direct action. 

The 20th corps formed part of the and army and Foch was 
therefore one of the commanders of Gen. Edouard de Castelnau's 
army, which, on Aug. 19, 1914, was thrown into annexed Lorraine. 
I t  will be remembered that this army, after some successes, met 
formidable resistance in the region of Morhange and failed with 
heavy losses. Foch had had no part in forming the plan. which 
met with so cruel a check; he was but one of the executants. 
He had thrown his army corps resolutely a t  Morhange and, 
when repulsed, was still able to organize with perfect coolness 
its retreat on the solid positions of the Couronne de Nancy. Not 
content to await the enemy there he resumed the offensive and, 
on Aug. 20, threw himself on the German regiments which were 
waiting to attack in the "gap of Charmes," and in overthrowing 
them prepared the victory in Lorraine. H e  was preparing to 
take his part there when he was called to the Grand Quartier 
GitnCral, where Gen. Joseph Joffre entrusted him with the com- 
mand of an army. 

At that time the French were retiring in good order from 
Belgium and the Ardennes toward the region of the Marne. 
As a gap tended to open between the 4th and 5th armies. Joffre 
gave Foch the mission of forming a new army (the 9th) between 
them, co-ordinating his action with theirs. H e  was on the ground 
before the corps entrusted to him had arrived. In  a few days 
he forged out of them a solid and supple little army which was 
already well in hand when the celebrated order of Sept. 4 arrested 
the retreat and prescribed the battle which was to lead to the 
victory of the Marne. 

Foch, after passing the marshes of St. Gond, established him- 
self on the heights which dominate the Petit Morin and of which 
Fere Champenoise marks the crest. I t  was thought that his role 
would be limited to supporting Franchet d'Espereyls army on his 
left. But when the German armies, which instead of turning the 
left of the French armies as they had expected, were themselves 
turned on the right, they tried to penetrate the allied centre 
precisely in this region of Fere Champenoise and Foch had there- 
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fore suddenly to support the main strain of the battle, and that 
with troops inferior in number. The heights were for a moment 
carried by the Germans from Mondemont to Fkre Champenoise. 
I t  was then that, by a clever manoeuvre, Foch rapidly trans- 
ferred the qznd division from his left to his centre and thus was 
able to gain the upper hand and force the enemy back. The ex- 
treme fat~gue of his troops prevented him from pushing his 
successes, but he hung on to the retreating Germans and entered 
Chalons-sur-Marne behind them. His part in the victory of the 
Marne was capital and it was recognized by a glorious citation 
in general orders. (See MARNE, IST BATTLE OF.) 

His reputation was so increased after this great crisis that 
Joffre immediately entrusted him with a new mission-this time 
one without parallel. Scarcely had the operations of the Marne 
terminated when, the two armies mutually trying to outflank one 
another, the "race to the sea" set in from the Oise to the Flemish 
coast which was only to be closed by the arrival of the Belgian 
army and the formation of a continuous front right to Nieu- 
port. The British corps, for their part, had been moved into the 
region of Ypres, while Joffre detached from the now stable front 
between the Oise and the Vosges all the forces that he could spare 
to meet a great attack between the Oise and the sea. 

To co-ordinate the action of the heterogeneous troops hurriedly 
thrown into these regions, a leader of great authority was wanted 
at  once to take the higher direction of the operations of the French 
armies and to co-operate harmoniously with the Allied armies so 
as to assure the co-ordination necessary to victory. On Oct. 4, 
Foch was sent to the Nord to fulfil this mission with the title of 
deputy to the commander-in-chief. 

He dld not limit himself to giving the French armies, from 
Picardy to Flanders, the most energetic orders but put himself 
in close and cord~al  relations with Field-Marshal Sir John French 
and King Albert I, and established the essential liaison between 
the Allied armies. Ceaselessly finding the necessary reinforcements 
and dispatching them to the aid of the hard-pressed British and 
Belgian corps, he was able by his friendly and generous activity 
to impose his own resolute ideas and so make himself the soul of 
the battle of Flanders that, after the fierce fighting of the Yser 
and of I'pres. ended in mid-November by the definite check 
of the German invasion for the year 1914. In all this Foch had 
not merely confirmed his prestige as a strategist but had won for 
himself the friendly admiration of his Allies so completely that, 
even then, it could be foreseen that if, one day, circumstances 
required unity of command there could be no better choice for 
it than Foch. Did not David Lloyd George say: "He could not 
have done more for us had he been one of our own generals." 

Foch was left therefore in contact with the British and Belgian 
corps in the capacity of general commanding the Group of Armies 
of the North. He held the post for two years and thus presided 
over the two Artois offensives of May and Sept. 1915 and the 
battle of the Somme (9.v.) in the summer of 1916 which the 
German attack on Verdun prevented from assuming the amplitude 
and decisive character that had been intended. 

After brilliant initial successes the Somme battle seemed to 
sink in the autumn mud. The disappointment that it caused led 
to a movement of dissatisfaction with the higher leaders who had 
presided over it. Joffre having been relieved of his command, 
Foch was deprived of his also and relegated to Senlis for a mis- 
sion of inspection. The story was that he was fatigued. This was 
hardly the case, but he accepted this semidisgrace with resigna- 
tion and his valuable advice was always a t  the disposal of Gen. 
Louis Lyautey, who had become minister of war. 

When, in May 1917, Gen. Henri PCtain was called to the chief 
command, he himself suggested to the government that Foch 
could be usefully employed in the post of chief of the general staff. 
Having been sent into Italy on the morrow of Caporetto to es- 
tablish a much-needed understanding with Gen. Luigi Cadorna's 
headquarters, and having remained in constant and cordial rela- 
tions with Field-Marshal Sir Douglas Haig, there was little doubt 
that when the time came Foch mould appear as the single com- 
mander that so many people desired by the end of 191 7. When, in 
3farch 1918. the Germans launched their first grand offensive and 

the Allied line threatened to break, the necessity of this command 
became obvious to everybody. I t  was a t  Doullens that Foch, on 
March 29, received from the representatives of the French and 
British governments that mission of higher co-ordination that on 
April 14 became more precise in the form of the chief command 
of all the Allied armies fighting in France. Already he had grasped 
this command with a firm hand. As a result of the close co- 
operation of the Allies he stopped the Germans at  the gates of 
Amiens, and thereby brought about the final failure of their at- 
tempt to break the Anglo-French front and penetrate to the 
channel. 

Henceforward his whole energies were directed toward assuring 
this fruitful co-operation. Thus he brought strong French rein- 
forcements to help the British armies, attacked in March and 
April, and engaged British and U.S. divisions in the battle of the 
Aisne in May, twice checking German offensives that for a mo- 
ment were triumphant. And when the Germans came to a stand- 
still in the pockets that they had driven into the Allied front, he 
prepared the counteroffensives which, when the hour struck, were 
to shake and crumple the German front. 

The counteroffensive was on the point of being launched against 
the flanks of these pockets, from the Aisne to the Marne, when, on 
July 15, a new German offensive took place (see MARNE, 2 N D  

BATTLE OF). This met with a partial check which had the effect 
of deepening the pocket in which Foch intended to grip the enemy. 
The victorious attack of July 18 on the enemy's flanks forced him 
to retire and gave the signal for the grand Allied offensives. 

Foch was now determined to halt no more. H e  realized that 
the German armies were beginning to be exhausted but that if 
they were to be overthrown, the blows must fall thick and fast. 
The great offensive of Aug. 8 in the region of the Somme which, 
as it  gradually spread and became more violent, forced the Ger- 
mans to retire on to the Hindenburg line, was almost immediately 
followed by the new offensive against that strong position where 
French and English vied with each other in valour. Once the line 
had been forced, Foch launched his famous directive of Sept. 3 
which was in fact the program of the general attack. The stages 
of this semiconcentric attack are well known. I t  stretched from 
the Meuse into Flanders and was designed to draw the enemy 
from all parts back on to the region of the Ardennes where Foch 
hoped to pin them and grasp them. The directives, which issued 
from the headquarters of Bombon (and later, Senlis), are clear, 
resolute and pitiless. At this point PCtain, Haig and Pershing 
worked in closest harmony with their French colleague. The 
directives of Oct. 10 and 19 were followed by successes-hard won 
and unequal, it is true, but which on Nov. 5 culminated in the 
general retreat of the beaten and exhausted German armies. 

Foch, following them closely, had already prepared an operation on 
a large scale to make an end of them. While the Germans were to be 
thrown back into the difficult Ardennes region, a huge group of armies 
under the orders of Castelnau, with Gen. Charles Mangin as principal 
executant, were to attack on the Moselle and the Sarre and. reaching the 
Rhine, were to bar the line of retreat from the encircled Germans. It  
was at this point that the Germans asked for the Armistice. On Nov. 8 
Foch, who had been engaged in drawing up the conditions for three 
weeks past, received the German plenipotentiaries at Rethondes and by 
his masterful attitude brought them to accept all conditions on Nov. 
11, obtaining with the occupation of the left bank of the Rhine the re- 
sults which he had expected to gain from the supreme battle. 

The career of Foch was not at an end. Europe acclaimed him as the 
leader who had secured the victory. Marshal of France since Aug. 7 ,  
he now became a British field-marshal and later a marshal of Poland. 
He was elected a member of the Acade'mie frangaise, which body, 
emulating the Acade'mie des sciences, gave him a wonderful reception, 
and at Paris, on July 14, 1919, he passed under the Arc de tdomphe de  
l'e'toile at the head of the victorious troops. From New York to London 
and from Brussels to Warsaw he passed from triumph to triumph. He 
was not, however, content with a parade role, and, as president of the 
Inter-Allied military commission. he was repeatedly called upon to take 
measures in support of the action of the Allied governments. In Jan. 
1929 the marshal was taken ill and after a long wasting illness, he died 
suddenly on March zo. He lay in state beside the grave of the Un- 
known Soldier at the Arc de Triom~he. and was then laid to rest at the 
Invalides near the tomb of ~ a ~ o l e b n . '  (See WORLD WAR I.) 

(E. M. L. M.) 
B I B L I ~ G R A P H Y . - M ~ ~ ~ ~ ~ ~  Foch's own works are Des arincibes de 

la guerre ( ~ g o s ) ,  with English translation by Hilaire ~ e i l o c  (ig18) ; 



De la conduite de la guerre, 3rd ed. (1915) ; Prkceptes et jugements du per cubic metre.) Fogs, however, often appear to be denser than 
Markchal F O C ~  extraits de ses oeuvres, prdce'de's d'une Ctude sur la any ,-louds, because a large number of small drops is a more effec- 
vie militaire d u  mardchal par A .  Casset (Nancy, 1919) with English tive light-absorbing medium than a number of larger drops. translation by Hilaire Belloc (1919). See also A. H .  Atteridge, Marshal 
~ ~ ~ , j i ~ ~ ~ d  ~~~h (1919); A. L. G ~ ~ ~ ~ ~ ~ ,  L~ ~ ~ ~ , j ~ h ~ l  poch (19r9) ; Various theories of scattering and transmission of light have 
H. de Lacroix, Le  MarCchal Foch (1921) ; P. Painlev&, Comment been applied to fogs, with conflicting results. Measurements show 
j'ai nommC ~ o c h  ( 1 ~ 2 ~ )  ; R. Recouly, Foch, His Character and Leader- that the transmission is greatest in the visible spectrum, and the 
ship (1920) and Foch, M Y  Conversations wi th  the Marshal (1929) ; difference in transmission of visual colours is trivial. 
E. Mayer, La psychologie d u  commandement (1924) ; Maj. C. Bug- 
net, Foch Speaks ( 1 ~ 2 9 ) ;  Sir George Grey Aston, Marshal ~~~h There is a tendency for the climatological ~ r o b a b i l i t ~  of fog 
(1929). formation to decrease a t  low temperatures, largely because of the 

FOCSANI, a town of Rumania, in the region of Galatz; on very low water content of cold air masses and the unfavourable 
the Milcov river, which formed the ancient frontier between effects of snow cover and atmospheric circulation conditions where 
Moldavia and Walachia. Pop. (1956) 28,244. The chief build- very low temperatures prevail. Fogs of water drops become rare 
ings are the prefecture, schools, synagogues, and many churches, a t  temperatures below 15" F., and well inland practically none 
including those of the Armenians and Protestants. I t  is a com- occur between - I j0 F. and -28" F. Below -28" F., however, 
mercial centre of some importance, the chief industries being oil ice-crystal fogs frequently appear in the vicinity of towns and 
and soap manufacture and tanning. A large wine trade is carried airfields where there is moisture given off from combustion of 
on, and corn is shipped in lighters to Galatz. The annual fair is hydrocarbon fuels, and over water surfaces through evaporation. 
held on April 29. The vicinity is rich in iron, copper, coal and Ice fog has become a serious problem a t  some airfields in Alaska 
petroleum. Near Foc~ani  the Turks suffered a severe defeat from and northern Canada, where very low temperatures prevail for 
the Austrians and Russians in 1789. months each year. Otherwise in the polar night only a very 

FOCUS, a point a t  which converging rays meet, toward which thin frost haze can form; i t  persists widely over the arctic ice 
they are directed or from which diverging rays are directed; in the pack in winter. 
latter case it is called the virtual focus (see LENS; MICROSCOPE; The visual range in fog has been analyzed as an integral part 
TELESCOPE). In  geometry the word is used to denote certain of the general problem of visibility (9.v.)  which has defied both 
points, such as the focuses of an ellipse or the focus of a parabola satisfactory theoretical analysis and measurement. I t  is note- 

See ANALYTIC GEOMETRY; CONIC SECTION; ELLIPSE; HYPER- worthy that the routine observation of fog as a meteorological 
BOLA; PARABOLA; PERSPECTIVE. element has been confined, in all weather services and observa- 

FODDER: see FEEDS, ANIMAL. tories, to recording ( I )  the observer's opinion as to whether or 
FOG. A cloud in contact with the ground, fog is usually the not true fog exists a t  or in sight of the station a t  the time of ob- 

result of a condensation process taking place in air near and at servation, and ( 2 )  the observer's estimate of the horizontal visual 
the earth's surface, but a t  mountain-summit stations it may be range, in general or in each direction, in terms of the distance to  
merely the result of clouds formed in the free air and drifted onto the remotest object that can just be distinguished. The latter is 
the mountain slopes by the winds. (See CLOUD.) given in miles, yards, metres or in Izternational Visibility or other 

Phys ica l  Characteristics.-A fog is a cloud of particles, code numbers. Until the ~ g z g  International Meteorological code 
usually water droplets (water fog) but sometimes of ice crystals was generally adopted, many different codes for reporting the types 
(ice fog). There is no essential distinction between fogs and and intensities of fog were in use, and as a result the older statistics 
free-floating clouds in the atmosphere. Fogs seldom produce given in terms of dense, thick, moderate or light fog, mist, haze, 
precipitation, if any a t  only very small rates; in this respect they days with fog, etc., are often useless for climatological comparisons 
are similar to many of the free clouds seen in the sky that are not between stations or countries that used different codes. Signifi- 
giving precipitation. Fogs and those clouds which do not tend to cant distinctions have long been observed in some countries be- 
develop precipitation are said to be colloidally stable; that is, tween ground fog, high fog, stratus, steam fog, ice-crystal fog, 
there is no marked tendency within them for the size of some of smoke, dust, etc. These morphological categories are of meteoro- 
the droplets to grow rapidly a t  the expense of the other drops. logical value, particularly nowadays in connection with forecasts 
Clouds (fogs) of this type are characterized by relatively small- for air navigation, and most of them have been embodied as hy- 
sized drops, predominantly much less than IOO p in diameter (rain drometeors in the International Meteorological code. The code 
drops are 400-1,000 p ) ,  and also their drop-size spectrum (more in the 1950s still defined various intensities of fog in terms of 
or less bellshaped in general) has a smaller range than found in visual range. Careful observers will not file weather reports in 
colloidally unstable or precipitating clouds. But the size distribu- which the hydrometeor indicated under "weather" is inconsistent 
tion, median and modal size, etc., in fogs vary greatly from case with that indicated under "visibility." Nevertheless, i t  is a mani- 
t o  case, according to the method of formation, history of the fog, festly difficult task, often requiring arbitrary considerations, for an 
its age, the wind, temperature and radiation conditions, thicken- ordinary observer to decide whether he is enveloped in a thin 
ing or thinning tendency, admixture of smoke or other "foreign" water fog, or a light haze (British "mist"), or a light obscuration 
aerosols, effects of rain or snow falling into it from above, etc. by smoke or dust. Even the dense fog reported in cities may be 
Theory and certain experiments suggest that initially a fog formed caused as much by smoke as by water (called a smog). There- 
by  a simple adiabatic expansion should have a fairly uniform drop fore, a good deal of circumspection is in order when analyzing 
size, assuming sufficient uniformly effective condensation nuclei fog-frequency and fog-intensity statistics. The use of estimated 
are  present (often the case in nature). Since observations on fogs visual range as some kind of a measure of the density and consti- 
rarely show this uniform size, i t  must be assumed that consider- tution of a fog can be misleading, for the visual range, according 
able coalescence of droplets takes place with time, through colli- to accepted approximate "laws," depends on the liquid water or 
sions because of turbulence and the faster falling of the resulting solid-particle content, the size distribution, the type of particle, 
larger droplets. the type and intensity of illumination, the background contrast, 

Normally water fogs form and persist at relative humidities of the observer's eyes, etc. (See  VISIBILITY.) 
100%~ but many cases are reported with humidities between 95% Meteorology of Fog.-The treatment of fog phenomena from 
and IOO%, presumably because special nuclei effective somewhat the point of view of synoptic meteorology or weather forecasting 
below 100% are present, or because of pollution. However, has proceeded along lines largely independent of the study of the 
NaCl particles deliquesce a t  about 70% relative humidity and physical or chemical constitution of fog. Observations of fog 
this effect probably explains the fogs and hazes sometimes reported formation and morphology in relation to the wind direction and 
a t  sea with humidities from 75% to 95%. speed, pressure and temperature distribution, topographical rela- 

The concentration of droplets in fog rarely exceeds IOO per tions, antecedent weather, etc., long ago revealed the basic proc- 
cubic centimetre, and the liquid water contents are usually of esses which lead to saturation or fog dissipation. Sverre Petterssen 
the order of hundredths of a gram per cubic metre and less has given the best summarization of the fog processes in the fol- 
(whereas rain and many warm, unstable clouds have 0.1 to 3 g. lowing table: 



FOG 
F O ~ - p r o d u c i ~ z g  Processes Fog-dissipati~g Processes be added to the equation, and then a series of diagrams is required 

I .  Evaporation a. Rain that f rom:  is warmer than the 
I. ~ ,U~~;;ti~t~~~","~~$,"~~;~u~$~bee to express the prediction relationships. Forecasting by means of 

a i r  (ram-area fog or frontal  low freezing (excepting ice- such procedures alone is not always sufficiently successful to justify 
fog)  crystal fogs) 

b. W a t e r  surface that  is warmer b. Snow with air temperature above their use; it is suggested workers that the of the 
than the air  (stcam fog) freezing (melting snow) vertical gradients of wind and moisture content may improve the 

2. Cooling because o f :  2. Heating because o f :  
a, Adiabatic upslope motion (up- a. Adiabatic downslope motion results. There are limitations to the statistical method imposed by 

slope or orographic fog) 
b. Flow of air  across the isobars b. Flow of air  across isobars to- 

inadequacies of the weather observations available. Nevertheless, 
toward lower pressure (isobaric ward higher pressure (effect the application and development of this approach to fog forecast- 
fog) : effect negligible negligible) 

c. Fall ing pressure (isallobaric C. Rising pressure (unimportant) 
ing is steadily gaining ground in the leading weather services. Only 

fog ;  unimportant)  the complex California type of coastal stratus, which is involved in 
d. Radiation from the underlying d. Radiation absorbed by the fog 

surface (radiation fog) or the under ly~ng  surface 
e. Advection warmer air  over e. Advection of colder air  over a 

a colder surface (advection fog) warmer suriace 
3. Mixing:  3. Mixing:  20 

a.  Horizontal mixing unimportant  a. Vertical mixing (important in 
by itself, and strongly counter- dissipating fogs and in produc- r' 
acted by vertical mixing lng stratus clouds) c 

m 
Source:  Sver re  Petterssen,  Weather  Analysis  and Forecasting, hIcGraw-Hill, 

1940. 2 z 
I t  has been the fashion to classify fogs into types each identi- 

fied with a single process supposed to produce it. While the logic W, 
and clarity of such a scheme has obvious advantages for didactic k 1 O -  

purposes, it is difficult to apply that sort of classification in a 5 
strict way to real cases or  in the practice of weather forecasting, 2 
because several of the processes enumerated are commonly operat- 3 
ing together at the same time. The relative importance of the ;l; 
processes varies from case to case and with time in a given case; 
no two fogs are conditioned by precisely the same combination 
of factors. Thus, the forecaster, must apply a great measure of 
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judgment, acquired as much b y  experience as by theoretical un- TEMPERATURE (F) A T 8  P.M. 

derstanding of the processes. There are in the standard textbooks ',"0'0'~R~~U~~>~~.D~~~.0~0CDf~~~19'5"6: K E W '  
AS R E D R A W N  BY 

many useful generalizations about the characteristics and favour- The points plotted show a,l cases during 1900-05 when the wind at 8 
able processes and antecedents for advection fogs, radiation fogs, was less than 5.5 m.p.h, and the sky was clear; i f  fog occurred by the next 

upslope fogs, frontal fogs, etc,, based on the general impressions of mornina a dot was plotted, if no fog a cross. The line divides roughly the 
dots from the crosses. Below the line the chances were about equal that  fog 

forecasters and a few detailed analyses. But it has remained for form or  not  form if the line was used to forecast (for Kew)  
the studies of Joseph J. George and collaborators to show fully 
how complex the fog forecast-analysis problem is and how strik- a seabreeze sort of air movement from the cold shore waters onto 
ingly i t  differs from one air terminal to another. Previous studies the coastal plains-formed at  sea as advection fog and reinforced 
were usually restricted to detailed analyses of isolated single cases by nocturnal radiation over the land-has generally proved quite 
and did not provide sufficient material for quantitative generaliza- refractbry to statistical attempts. 
tion. George's method-taking a cue from early work of G. 1. The geographical and seasonal distribution of fog is determined 
Taylor-is to analyze a large number of past fog situations at  each by the relative occurrences of each process or  type of fog a t  given 
station, classifying them according to combinations of processes points over the earth. I n  general, the oceans of middle and high 
acting along the previous trajectory of the air fogging the terminal; latitudes have a large maximum frequency of fog in the summer 
probability diagrams are constructed to show the critical limits of because of advection of warm air over cold water. A few advection 
the most dangerous combinations of factors. The general pic. fogs appear over the cold lands in winter. The continents are the 
ture may be similar for all stations in a meteorologically homo- home of radiation fogs, which tend to have,a maximum frequency 
geneous region, but for practical use by the forecaster the data in autumn or  winter -in middle latitudes, in summer in high latitudes 
must be worked up at  each station, since the numerical values and in the rainy season in the tropics. Superimposed on these 
may differ considerably. George also showed that for aviation- regimes characteristic of land v .  sea, is a tendency for frontal fogs 
forecasting purposes it is infeasible to attempt to distinguish be- to occur in the circumpolar belt of cyclonic storms, which pass 
tween low stratus and fog, especially for the fog types (common through the middle latitudes in winter shifting to higher latitudes 
to the southeastern U.S. where he worked) in which the ceiling in summer. The annual march of fog frequency a t  most places in 
gradually lowers to the ground during the development of the the world can be explained by one of or some combination of these 
fog situation. H e  proposed what appears to be the first (but par- basic fog-type regimes, as R. G. Stone demonstrated in a study of 
tial) classification of fog types that is practical for use by fore- fog distribution in the U.S. The advection fogs are individually 
casters: ( I )  prewarm frontal and postcold frontal fog; ( 2 )  oro- apt to be widespread, dense and deep, especially over the colder 
graphic (upslope) fog; (3) advection fog;  (4) radiation fog; and ocean waters. Radiation fogs are usually shalio~v though dense; 
(5) radiation-advection fog. the sky is often visible (ground fog)-and they generally are re- 

The preparation of a statistical (or so-called objective) system stricted in coverage to valleys, marshes and low ground. However, 
of fog forecasting for a given airfield or station involves the care- the high (radiation) fogs of California and western Europe are ex- 
ful selection of the important parameters that will predict fog tensive: deep, dense and persistent for days, whereas ground (val- 
formation (or dissipation). ley) radiation fogs are usually nocturnal only. The  frontal fogs 

This is done a priori on basis of experience, known general with cold fronts are brief and infrequent, but the type formed un- 
principles, and detailed analysis of past cases. The forecasting der a warm front by falling rain is apt to be deep and extend for 
relationships of these parameters to the combined visibility and hundreds of miles, one of the most troublesome of all weather con- 
ceiling (i.e., fog) conditions of aviation-operational concern are ditions hindering aviation. 
then determined by means of scatter diagrams. Pure radiation Art i f ic ia l  Fog Dissipation.-Under discussion and experiment 
fogs are most amenable to such an approach, since usually only for many years, no practical use was made of artificial fog dissipa-. 
dew-point depression and temperature preceding clear nights need tion until JVorld IVar 11. Many proposed methods were unscien- 
be considered, as illustrated by the use of Taylor's well-known tific or not practical. The feasible methods are of two basic types: 
fog-prediction diagram (see figure). In  case of the other types of ( I )  to evaporate the drops by heating the foggy air, or by injecting 
fog. ~ ~ i n d  speed, trajectory of the air coming to the station, ter- a drying agent into it, and ( 2 )  to remove the drops physically by 
rain and  eathe her conditions along that trajectory: etc., must some means of inducing their precipitation. A practical heating 
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method (Fido; Fog. Intensive. Dispersal of) was developed by the 
British during TYorld TVar I1 and was successfully used to clear 
aerodromes in England. Oil was burned in rons of jets arrayed 
around the field. The amount of heat required depends on the 
latent heat needed to evaporate the water in a unit volume of the 
fog and the amount of foggy air to be cleared in a specified time. 
Even with a moderate wind, the equipment used cleared a large 
field up to roo ft. or more above the runways in a few minutes. 
Under windy conditions the equipment must have much more rapid 
heat output and a more flexible burner system so that the centre of 
heating can be shifted rapidly to the windward. Such develop- 
ments were improved and further tested after the war but high in- 
stallation and operating costs prevented their general use. Henry 
G.  Houghton and William H. Radford successfully demonstrated 
the precipitation of fog by means of a vertical curtain of fine salt 
spray through which the wind drifted the fog, leaving a small run- 
way clear to the lee. The use of chloride or chemically active agent 
may be precluded for airfields because of destructive effects on the 
aircraft and the installations, soil, etc. Precipitation by means of 
dropping electrified particles, or passing the fog through an electro- 
static (Cottrell) precipitator, or coalescing the drops by intense 
high-frequency sound, have been demonstrated in laboratory ex- 
periments but appear to be impractical for large-scale use. Mean- 
while air navigation interests place much faith in development of 
radio and radar beacons and powerful lights to make landing and 
take-off feasible and safe in fog. On the basis of successes in dis- 
sipating clouds by seeding with dry ice or silver iodide, it was sug- 
gested that some types of fog might be economically cleared from 
certain airports in this manner. 

BIBLIOCRAPIIY.-SV~~~~ Petterssen, Weather Analysis and Forecast- 
ing (1940) : A. Schmauss and A. Wigand, Das Atvzosphiire als Kolloid 
(1929) ; Henry G. Houghton and William H. Radiard, Papers in  
Phys.;  Oceanography and Met., Massachusetts Institute of Technology, 
vol. iv, no. 4 (1938) ; W. E. K. Middleton, I'ision Through the Atvzos- 
phere, 2nd ed. (1952); Hurd C. Willett, "Fog and Haze," Mon. Wea .  
Rev . ,  vol. 56 ,  p. 43j ff . ;  G. I. Taylor, Quart. J. R o y .  Met .  Soc., 43:241; 
R. G. Stone, Geogr. Rev., 26:111 ff.; W .  E. Hurd. "Fog at Sea." 
U. S. Hydrogr. Off. (1927) ; Joseph J. George, Bz~ll. Anzri.  Illet.  
Soc., 2 1  : 13 j, 261 J I ~ ~ o ) ,  "Objective Forecasting Studies." ibid., 33: 
199 (1940), "Fog.' Conzpendiuliz of :~feteorology,  American bleteoro- 
logical Society (19jz) ; Conrad P. ;Llook; Bull. Anzer. Met .  Soc., 
31:206; Irving Gringorten, ibid, 30:1o; 1.. J .  and M. B. Oliver, ibid., 
30: 23 ; L. Berkofsky, ibid., 31 :I j8 ; Sir W. K. Shaw, 1l.lanl~a1 o f  M e t e -  
orology, vol. z ,  2nd ed. (1938) ; W. Koppen and R. Geiger, H a f z d b ~ ~ c h  
der Kli7~tafologie, vol. I ,  part 3 ,  pp. 424-332. (R .  G. SE.) 

FOGAZZARB, ANTONIO (1832-191 I ) ,  Italian novelist 
who opposed to the literary realism of his time an idealism stress- 
ing romantic feeling and minute analysis of psychological problems. 
Born at  Vicenza. March 2 j .  1842, he was a pupil of the priest and 
poet Giacomo Zanella. ~vhose religious spirit continued to inspire 
his work. A poetic romance M i v a ~ d a  (1874) was his first pub- 
lished work; .llalonzbra (188 I ) ,  Daniele Cortis (188 j ) ,  I1 ~wistevo 
del poeta (1888) established his reputation as a novelist. Popu- 
larity came with the great success of Piccolo ~nondo antico (1895), 
which was acclaimed. even by critics unsympathetic to his re- 
ligious and philosophical ideas, as the best Italian novel since 
Manzoni's I Pvo?nessi sposi (182:). I t  tells the story of the con- 
trasted love of Franco and Luisa and of the pathetic death of their 
little daughter, against a background of the struggle in Lombardy 
between the Italian nationalists and the .Austrians. An even greater 
sensation was caused by I1 snnto (1go6), condemned as unorthodox 
and placed on the Index for its presentation of a mystical modern 
reformer of the church and its satire of the clerical world of its 
time. Other successful novels were Piccolo ?no~zdo  moderno 
(1900-01) and Leila ( I  91 I ) .  Fogazzaro also wrote short stories: 
plays and poems. He  became a member of the Italian senate in 
1896 and died in Yicenza, March 7; 1911. Many of his novels 
have been translated into English. 

Although Fogazzaro's literary importance lies in his idealistic 
portrayal of virtue and feeling. and his interest in the psychologi- 
cal problems of his characters, which was strongly opposed to the 
realism (verismo) of other writers of his time, he owed his con- 
temporary popularity to his talent for describing domestic in- 
teriors in aristocratic society and his intimate studies of the conflict 
between religious aspirations and sensual appetites. A liberal 

Catholic, he derived from Antonio Rosmini his sincere desire to 
revwe the church (see ROSMINI-SERBATI. ANTOXIO). This some- 
times led him to accept modernist ideas, which he reluctantly 
abandoned in obedience to the church's condemnation. His posi- 
tion is made clear in La pavola di Dolt Giuseppe Flores (pub- 
lished posthumously in 1920). A critical edition of Fogazzaro's 
~vorks by P.  Nardi was published in 14 volumes (1930-41). 

BIBLIOGR.~PHY.-E. Donadoni, Antonio Fogazzaro (1913) ; T .  Gal- 
larati-Scotti, La vita di Antonio Fogazzaro (1920) ; P.  Sardi, Fogazzaro 
(1930). (F. D I. )  

FOGBOW, a white rainbow, about 40" in radius. I t  has a 
reddish outer margin and an inner margin of bluish tinge, but the 
whole of the middle of the band is uncoloured. I t  occasionally 
accompanies fogs (q.v.1 and its origin resembles that of the normal 
rainbow, but the smallness of the water drops (under 0.05 mm.) 
causes the colours to be mixed and the resulting band to be nearly 
vhite. See HALO. 

FOGELBERG, BENEDICT (or BEXGT) ERLAND 
( I  786-18 jq) ,  Swedish sculptor. was born at Gothenburg on hug. 8, 
1786. His father sent him in 1801 to Stockholm, where he 
studied at the school of art .  He  then studied in Paris, first under 
Pierre GuCrin. and afterward under the sculptor Bosio. for the 
technical practice of sculpture. I n  1820 Fogelberg went to Rome, 
where the greater part of his remaining years were spent. H e  
died at Trieste on Dec. 2 2 .  1854. The subjects of Fogelberg's 
earlier works are mostly taken from classic mythology. Of these, 
"Cupid and Psyche." "A Bather" (1838), "Venus and Cupid" 
(1839) and "Psyche" (1854) may be mentioned. His "Odin" 
(1831)~ "Thorn (1842), and "Balder" (1842), though influenced 
by Greek art. are of greater interest. His portraits and historical 
figures, as those of Gustavus Adolphus (1849), of Charles X I 1  
(1851). of Charles XI11 (1852). and of Birger Jar.1, the founder 
of Stockholn~ (1853)~ are faithful and dignified works. 

FOGGIA, a town and episcopal see of Puglia, Italy, capital 
of the province of Foggia, 243 ft. above sea level, in the centre of 
the great Apulian plain 2 0 1  mi. by rail S.E. of Ancona and 123 
mi. N.E. by E .  of Naples. Pop. (1957 est.) 120,628 (commune). 
The name is perhaps derived from the pits or cellars under the 
pavement slabs of the open spaces (foveae) in which the grain of 
the neighbourhood is stored. The town is the medieval successor 
of the ancient Arpi. 3 mi. N.; the Sormans, after conquering 
the district from the Eastern empire, gave it its first importance. 
The date of the erection of the cathedral is I I 7 2 ; it retains some 
fine Sorman architecture but was much altered after the earth- 
quake of 1731. Only one single gate~zay of the palace of the 
emperor Frederick I1 (1223, by Bartolommeo da Foggia) is pre- 
served. There died his third wife. Isabella, daughter of Klng John 
of England. Charles of Anjou died there in 1285. After his son's 
death, it mas a prey to internal dissensions and finally came under 
Alfonso I of Aragon, who converted the pastures of the Apulian 
plain into a royal domain in 1445, and made Foggia the place at  
which the tax on the sheep was to be paid and the wool to be sold. 
I t  remained a great wool market. During IVorld War I1 the city 
was occupied by British troops in Sept. 1943. 

Foggia is a railway centre, on the main line from Bologna to  
Brindisi, where this is joined by the line from Benevento and 
Caserta. There are also branches to Rocchetta S. Antonio (and 
from there to either Avellino, Potenza, or Gioia del Colle), to Man- 
fredonia and to Lucera. 

See R. Caggese, Foggia e la Capitanata, well illustrated (Bergamo, 
1910) ; A. Haseloff, Bauten der Hohenstaufen i n  U?zteritalz'en, i, 67 ff. 
(Leipzig, 1914). 

FOG SIGNALS are employed for the purpose of guidance 
or warning when visual marks or  signals are obscured by fog 
or their visibility is materially reduced by atmospheric conditions. 
Permanent fog-signals intended for the guidance of the mariner 
are usually established in conjunction with coast and harbour 
lighthouses and lightships. Fog signals are used in railway working 
to narn engine drivers when the ordinary signals are obscured by 
fop: these commonly consist of detonators, fixed on the rail, 
n hich are exploded as the leading wheel of the engine passes over 
them. 



Coast fog-signals are of three kinds: ( I )  aerial-acoustic; ( 2 )  

submarine-acoustic, including submarine bells and oscillators, 
vhich are usually established on light-vessels as an auxiliary to 
aerial-acoustic signal; and (3) nireless or radio fog-signals. 
Aerial-acoustic signals may be divided into three classes; first, 
those sounded by compressed air. such as sirens, diaphones and 
reed-horns; second, explosive signals, including nitrated-gun- 
cotton charges, guns and rockets. the last two seldom used; and 
third bells and gongs. The use of wireless fog-signals has been 
largely extended since 1921 nhen the first permanent coast signal 
of this description was established, and they are of great impor- 
tance to aerial as well as to marine navigation. Aerial-acoustic 
signals are audible at  greatly varying distances and, under certain 
atmospheric conditions, may be heard at a considerable distance 
though at  the same time  holly inaudible in intervening areas. 
JVireless and submarine signals, on the other hand, are unaffected 
by the atmospheric conditions which impair the audibility of aerial 
sound-signals. (See  also LIGHTHOUSES: Fog Signals; RULE OF 

THE *ROAD AT SEA.) (S.  G. G.) 
FOHN, a warm, relaxing wind experienced on the northern 

side of the Alpine range most frequently in winter and early 
spring. Similar local winds occur elsewhere; e.g., Norway, Green- 
land and North America. In  the last case it is known as the 
chinook ( 9 . v . )  and descends the Rocky mountains to the western 
prairies as a warm, dry wind which evaporates a great deal of the 
winter snow. 

The fohn approaches the ridge from the south, is cooled during 
its ascent, and moisture may be condensed from it,  giving rain or 
snow. I t  descends the northern slope by some process still ob- 
scure, during which it becomes warmed and dried. and has im- 
portant local effects with reference to human activities. 

See also WINDS. MOUXTAIN AND LOCAL. (ML. FE.) 
FOIL. I .  A leaf (from Lat. fol ium) ; so used in heraldry and 

in plant names (e.g., the trefoil clover) and hence applied to any- 
thing resembling a leaf. In architecture the word appears for the 
small leaflike spaces formed by the cusps of tracery in windows 
or panels, and known, according to the number of such spaces, 
as quatrefoil, cinquefoil, etc. The word is also found in counter- 
foil, a leaf of a receipt or cheque book, containing memoranda or 
a duplicate of the receipt or draft kept by the receiver or drawer 
as a counter or check. Foil is particularly used of thin plates of 
metal, resembling a leaf, not in shape as much as in thinness. I n  
thickness foil comes between leaf and sheet metal. In jewellery 
a foil of silvered sheet copper, sometimes known as Dutch foil, is 
used as a backing for paste gems, or stones of inferior lustre or 
colour. This is coated with a mixture of isinglass and translucent 
colour, varying with the stones to be backed, or, if only brilliancy is 
required, left uncoloured but highly polished. From this use of 
foil, the word comes to mean, in a figurative sense, something which 
by contrast or by its own brightness served to heighten the attrac- 
tive qualities of something else placed in juxtaposition. The com- 
monest foil is that generally known as tinfoil. The ordinary com- 
mercial tinfoil usually consists chiefly of lead, and is used for the 
wrapping of sweetmeats, tobacco or cigarettes. A Japanese varie- 
gated foil gives the effect of damaskeening. Many thin plates of 
various metals, such as gold, silver and copper, together with alloys 
of different metals are soldered together in a particular order. a pat- 
tern is hammered into the soldered edges and the whole is ham- 
mered or rolled into a single thin plate, the pattern then appearing 
in the order in which the various metals were placed. 

2. An old hunting term, used of the running back of an animal 
over its own tracks to confuse the scent and baffle the hounds 
(from 0. Fr. foler, to tread). I t  is also used in wrestling, of a 
throw. Thus comes the common use of the word, in a figurative 
sense, with reference to both these meanings, of baffling or de- 
feating an adversary, or of parrying an attack. 

3. As the name of the weapon used in fencing the word is of 
doubtful origin. 

FOIL FENCING: see FENCING. 
FOIX, COUNTS OF. The counts of Foix were a distin- 

guished French family which flourished from the 11th to the I 5th 
century and during the 13th and 14th centuries were among the 

most ponerful of the French feudal nobles. Living on the borders 
of France and having constant intercourse with Aragon, they were 
in a position peculiarly favourable to an assertion of independence. 

The title of count of Foix was first assumed by Roger, grandson 
of Roger I, count of Carcassonne (d. 10121, when he inherited 
the tonn of Folx and the adjoining lands which had hitherto formed 
part of the county of Carcassonne. Roger died about 1064 and was 
succeeded by his brother Peter, who died six years later and was 
succeeded by his son, Roger 11. This count took part in the cru- 
sade of 1095 and was afterward excommunicated by Pope Paschal 
I1 for seizing ecclesiastical property; but subsequently he appeased 
the anger of the church by rich donations. When he died in 1125 
he was succeeded In turn by his son, Roger 111, and grandson Roger 
Bernard I .  The latter's only son, Raymund Roger, accompanied 
the French king, Philip Augustus, to Palestine in 1190 and dis- 
tinguished himself a t  the capture of Acre. He was afterward en- 
gaged in the wars of the Albigenses and, on being accused of heresy, 
lost his lands to Simon IV, count of Montfort. Raymund Roger, 
n ho came to terms with the church and recovered his estates before 
his death in 1223, was a patron of the Proven~al  poets and counted 
himself among their number. H e  was succeeded by his son, Roger 
Bernard 11. called the Great, who assisted Raymund VII, count of 
Toulouse, and the Xlbigenses in their resistance to the French 
kings and \\as excommunicated on two occasions. Roger Bernard 
I1 d ~ e d  in 1241. His son, Roger IV, who followed, died in I 26 j 
and n a s  succeeded by his son, Roger Bernard 111, mho, more 
famous as a poet than as a warrior, was taken prisoner both by 
Philip 111 of France and by Peter I11 of Aragon. This count mar- 
ried Margaret, daughter and heiress of Gaston VII, viscount of 
B6arn (d. I 290). This union led to the outbreak of a long feud be- 
tween the houses of Foix and Armagnac, which was continued by 
Roger Bernard's son and successor, Gaston I, who became count in 
1302 inheriting both Foix and Bkarn. Becoming embroiled with the 
French king, Philip IV, Gaston was imprisoned in Paris; but 
quickly regaining his freedom he accompanied King Louis X on 
an expedition into Flanders in 131 j .  H e  died on his return t o  
France in the same year. His eldest son. Gaston 11, became recon- 
ciled with the house of Armagnac and died at Seville in 1343. He 
was succeeded by his son, Gaston I11 (1331-91). surnamed Phoe- 
bus on account of his beauty, the most famous member of the fam- 
ily. Like his father he assisted France in its struggle against Eng- 
land, being entrusted with the defense of the frontiers of Gascony; 
but when the French king, John 11, showed a marked preference for 
the count of Armagnac, Gaston left his service and went to fight 
against the heathen in Prussia. Returning to France about 13 5 7  
he delivered some noble ladies from the attacks of the adherents 
of the Jacqr~erie at  Meaux and was soon at  war with the count of 
Armagnac. In 1362 the latter was defeated and compelled to pay 
a ransom; peace was made in 1377. 

Early in 1380 the count probably was appointed lieutenant of the 
king in Languedoc, but when Charles \-I became king later in the 
same year this appointment was cancelled. Gaston refused a t  first 
to heed the royal command and was supported by such towns as 
Toulouse; but as early as Sept. 1381, he abandoned the struggle 
against John, duke of Berry, who had been chosen as his successor. 
Left without legitimate sons, Gaston was easily persuaded to be- 
queath his lands to King Charles VI, a h o  thus obtained Foix and 
Bkarn when the count died at  Orthez in 1391. Gaston was very 
fond of hunting but was not without a taste for ar t  and literature. 
Several beautiful manuscripts are in existence which were executed 
by his orders and he himself wrote De'duits de  la chasse des bestes 
sauvaiges et des ozseaulx de proye. Froissart gives a graphic and 
enthusiastic description of his court and his manner of life. 

Almost immediately after Gaston's death King Charles V I  
granted the county of Foix to Matthew, viscount of Castelbon, a 
descendant of Count Gaston I .  Dying without issue in 1398. Mat- 
thew's lands were seized by Archambault, count of Grailly and 
captal of Buch, the husband of his sister Isabella (d. 1426), who 
became count of Foix in 1401. Archambault's eldest son, John 
( c .  1382-14361, who succeeded to his father's lands and titles in 
1412 and married Joan, daughter of Charles 111, k ~ n g  of Navarre, 
played an important part in the wars of his time, supporting at  dif- 



FOIX- 
ferent periods the kings of Aragon, France and England. The next- 
count was John's son: Gaston IV, who married Leonora (d. 14;9), 
a daughter of John, king of Aragon and Savarre .  I n  141; he 
bought the viscounty of Karbonne and, having assisted King 
Charles V I I  in Guienne. was made a peer of France in 1458, I n  
145 j his father-in-law designated him as his successor in Savarre,  
and Louis X I  of France gave him the counties of Rousilloll and 
Cerdagne and made him his representative in Languedoc and 
Guienne. But these marks of favour did not prevent Gaston IV 
from joining a league against Louis in 1471. His'eldest son. Gas- 
ton, the husband of Madeleine, a daughter of Charles VII of 
France, died in 1470; and when Gaston IV  died two years later, 
his lands descended to his grandson, Francis Phoebus (d.  1483j, 
who became king of Xavarre in 1479 and was succeeded by his 
sister Catherine (d. I S I F ) ,  the wife of Jean d'hlbret (d.  1j16).  
Thus the house of Foix-Grailly was merged in that of Xlbret and 
subsequently in that of Bourbon; and when Henry of Navarre be- 
came king of France in I 589 the lands of the counts of Foix- 
Grailly became part  of the French royal domain. 

BIBLIOGRAPHY.-At mid-20th century there mas still no good history 
of the dynasty of Foix. See C. de Vic and J. J .  Vaissete, Iiistoive 
ge'ne'rale de Langt~edoc, 16 vol., new ed. (Toulouse, 1872-~goj);  B. 
Nabonne, Gaston Phe'bus Seigneur du Biarpt, 1331-1391 (Paris, 1936), 
to be used cautiously; L. Flourac, Jean I c y ,  cowte de Foix, viconzte 
souvevaitt de Be'aun . . . , 1398-142j (Paris, 1881) ; H. Courteault, 
Gaston ZV conzte de Foix, viconzte souuerain de BCarn, p~ince de  
Xavarre, 1423-1472 (Toulouse, 189 5 ) .  

FOIX, PAUL DE (1528-1 j84), French prelate and diplo- 
matist, was ambassador to England from I j61 to 156j. He &as 
then sent to Irenice. and returned a short time afterward to Eng- 
land to negotiate a marriage between Queen Elizabeth and the duke 
of Anjou. H e  fulfilled several important missions during the reign 
of Henry I11 of France. I n  I j j 7  he was made archbishop of 
Toulouse, and in I 579 was appointed ambassador to Rome, ~vhere 
he died on May I j, I j84. 

There is some doubt as to the authenticity of Les Lettves de Sfessire 
de Pat11 de Foix . . . (1628). See Gallia Ch~is t iana  ( 1 7 1  j et seq.) ; 
"Lettres de Catherine de Sli.dicis," edited by Hector de la Ferrikre 
(Paris, 1880 e t  seq.) in the Collection de docz~~netzts inidits sz~u l'histoire 
de France. 

FOIX, a town of southwestern France, in the middle ages 
capital of the counts of Foix, and now capital of the de'partement 
of hriege, j I  mi. S ,  of Toulouse, on the Southern railway from 
that city to Ax. Pop. (1954) 6,093. I t  stands a t  the confluence 
of the Arget with the Ariege. Foix probably owes its origin to an 
oratory founded by Charlemagne, which later became an abbey, in 
which were laid the remains of St. Volusien, archbishop of Tours 
in the j t h  century. The county of Foix included roughly the east- 
ern part of the modern de'partement of Ariege; i.e., the basin of the 
Xriige. During the later middle ages i t  consisted of a number of 
small lordships subordinate to the counts of Foix, with a share 
in the government of the district. Protestantism early entered the 
county. and severe religious struggles ensued. The &tats  of the 
county can be traced back to the 14th century. The  old town is 
dominated by an isolated rock crowned by the castle (12th. 14th 
and I j t h  centuries). St. Yolusien is a Gothic church (14th cen- 
tury).  The town is the seat of a prefecture, a court of assizes and 
a t r~buna l  of first instance, and has a chamber of commerce. Iron- 
working is carried on. 

FOKINE, MICHEL (1880-1942), Russian-U.S. choreog- 
rapher who exerted a profound influence on the theatrical dance of 
his time. Born April 26, 1880. in St.  Petersburg. he trained in the 
Russian Imperial ballet. graduating in 1898. He  entered the bal- 
let of the llfaryinsky theatre and quickly established a reputation 
as an excellent dancer in such classic ballets as R a y m o n d a  and 
T h e  Sleeping B e a u t y .  

Dissatisfied with the rigid classic tradition enforced there by 
llIarius Petipa. Fokine believed that in ballet the dancing, mime, 
music, scenery and costumes should all contribute tonard the dra- 
matic expression of the theme. 

For charity performances and pupils' recitals he staged his early 
ballets T h e  T'ine (19o6), T h e  Animated  Gobel ins ,  later t~t led 
Paoil lon d'Arnzide (190;) and Chopiniana (1908), revised as Les  
Sy lph ides  The latter. an evocation of the romantic ballet, is 

recognized as one of the finest works in dance repertoire. T h e  
Dying S w a n  ( ~ g o j ) !  composed for Pavlova, is another well-known 
early ~vork. 

As principal choreographer of the Diaghilev Ballet Russe, 
Fokine had the opportunity to put his theories into practice, creat- 
ing such distinguished works as P e t r ~ l s h k a ,  T h e  Firebird,  Pvince 
l g o r  and Scilelzerazade. For Vaslav Sijinsky and Tamara Karsa- 
vina. brilliant interpreters of his work. he created L e  Spec t re  de 
la Rose .  His wife: Vera Fokina, danced in many of his ballets. 

From 1919 Fokine taught in S e w  York city, continuing to cre- 
ate new ballets and revive old ones for various companies. He  
died in S e w  Tork  city. Xug. 22!  1942. 

See Cyril LV. Beaumont: Uichel  Fokine and His Ballets, new ed. 
(1942). (LN. ME.) 

FOKKER, ANTHONY HERMAN GERARD (1890- 
19391, Dutch-U.S. airman and pioneer aircraft designer and 
manufacturer. n.as born a t  Kediri. Java. on April 6. 1890. He  was 
educated a t  Haarlem, Se th . ,  and began his aviation career a t  the 
age of 20. obtaining his international pilot's certificate in 1911. 
As the Setherlands offered insufficient opportunities, he went to 
Germany and established a small aircraft factory a t  Johannisthal 
near Berlin in 1912, in n-hich year he participated in a competition 
for the design of military aircraft a t  St.  Petersburg. The German 
government became interested in his designs and he received or- 
ders for aircraft and a three-year contract for the training of pilots. 

Shortly before IPorld \Par I Fokker set up a factory a t  Sch~verin, 
hlecklenburg, and many aircraft of his design played a part in 
that war. He perfected the interrupter gear which made it pos- 
sible to fire a machine gun straight ahead through the propeller. 
.After the war he left Germany and established the Fokker works 
a t  Amsterdam. He  also founded aircraft construction firms in the 
United States, where he became a naturalized citizen. During the 
later years of his life: he concentrated on the design and develop- 
ment of commercial aircraft. H e  died in S e w  Tork  citv on 
Dec. 23. 1939. His autobiography T h e  Flying D u t c h n t a n  waspub- 
lished in 193 I .  ( D .  CR.) 

FOLARD, JEAN CHARLES, CHEVALIER DE ( 1669- 
I j j ~ ) ,  ~ r e n c h  soldier and writer on tactical theory, was born a t  
Avignon on Feb. 13. 1669. His military ardour was first awakened 
by reading Caesar's Commentar ies ,  and he ran away from home 
and joined the army. He  was almost continuously on active serv- 
ice, in Italy, in Flanders and, in 1714, under Charles X I 1  of 
Sweden. Charles X I 1  he regarded as the greatest captain of all 
time. and it was a t  Stockholm that Folard began to formulate his 
tactical ideas in a commentary on Polybius. On his way back to 
France he was shipwrecked and lost all his papers, but he set to 
work at once to write his essays afresh, and in 1724 appeared his 
h'oi~. jel les  De'couvertes sur la guerre dans u n e  dissertat ion de 
Polybe,  followed (1727-30) by Histoire de Polybe  traduite  par 
. . . de Thuillier avec  ztn commenta i re  . . . d e  IM. de Folard,  
Clzevalier de l 'Ordre d e  S t .  Louis .  

Folard spent the remainder of his life in answering the criticisms 
provoked by the novelty of his theories. H e  died friendless and 
in obscurity a t  Avignon in 17 j 2 .  

Folard's military writings contain a great number of independ- 
ent ideas, sometimes valuable and suggestive. The  central point 
of his tactics was his proposed column formation for infantry. 
Struck by the apparent weakness of the thin line of battle of the 
time, he desired to substitute the shock of a deep mass of troops 
for former methods of attack, and further considered that in de- 
fense a solid column gave an unshakable stability to the line of 
battle. Controversy a t  once centred itself upon the column. 
\Vhile some famous commanders, such as Marshal Saxe and Guido 
Starhemberg, approved it and put it into practice, the weight of 
military opinion throughout Europe was opposed to it. History 
justified this opposition, even though the French Revolutionary 
armies won several victories with infantry columns. 

FOLD. I n  geology. folds are undulations or waves displayed 
by the stratified rocks of the crust of the earth. Stratified rocks 
are generally formed by the accumulation of material in hori- 
zontal and nearly horizontal sheets. Some stratified rocks are of 
sedimentary origin. deposited in rivers. lakes and seas; other 
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stratified rocks are of volcanic origin, deposited as lava flo'lvs or 
as layers of fragmental explosive material. In many places the 
sheets or strata. as they are more appropriately called, are no 
longer horizontal hut have been thrown into folds. Some folds 
are so gentle that the inclination of the strata is barely percep- 
tible; other folds are so pronounced that the strata of the two 
flanks may be essentially parallel, either steeply inclined as in 
isoclines (see fig. 3 )  or lying nearly flat as in recumbent folds (see 
fig. 2). 

Folds show a wide range in magnitude; some are miles or even 
hundreds of miles across; others, a few feet across, are visible in 
single outcrops; still others may be perceived only under the mi- 
croscope. The tops of the large folds have almost invariably been 
removed by erosion so that only the truncated inclined strata can 
be seen (fig. 3 1. 

For discussion of the significance of folds in the occurrence of 
oil and gas and in petroleum geology the reader is referred to the FIG. 3.-PLUNGING A N T I C L I N E S  A N D  S Y N C L I N E S  

article MINE PROSPECTING AND DEVELOPMENT. the fold between adjacent axes forms the flanks, limbs or slopes 

CREST 
of the fold (fig. I ) .  

An anticline is a fold that is convex upward (fig. I ) .  A syncline 
is a fold that is concave upward. An anticlinorium is a large 
anticline on which minor folds are superimposed. A synclinorium 
is a large syncline on which many minor folds are superimposed. 
A symmetrical fold (fig. 2) is one in which the axial plane is 
vertical. An asymmetrical fold (fig. z) is one in which the axial 
plane is inclined. An overturned fold or overfold has the axial 
plane inclined to such an extent that the strata on one limb are 
overturned (fig. 2). A recumbent fold is one in which the axial 
plane is essentially horizontal (fig. 2). Isoclinal folds have the 
two limbs essentially parallel to each other and thus approximately 
parallel to the axial plane (fig. 4).  I n  an area where the strata 

F IG.  I . -DIAGRAM IL L US T R A T I N G  T H R E E  FORMS OF FOLDS. W I T H  G E N E R A L  are generally horizontal, they may locally assume a steeper dip; 
D E S C R I P T I V E  T E R M S  a fold of this type, with only one limb, is called a monocline 

Origin of Folds.-The long linear folds, so characteristic of (fig. I ) .  
mountainous regions, are believed by many to result from com- Many folds are distinctly linear; that is, their extent parallel 
pressional forces acting parallel to the surface of the earth and at  to the axis is many times their width. But some are not linear 
right angles to the fold. Whether compressional forces are due and are more or less circular in plan. A dome is such a fold that is 
to contraction of the crust of the earth or to the drag of subcrustal convex upward (fig. 5) ; this means the strata dip outward from a 
convection currents or to some other cause is not known. Some central area. A basin is such a fold that is concave upward; that 
geologists believe that many folds are the result of strata sliding, is, the strata dip inward toward a central area. 
under the influence of gravity, from a vertically uplifted area. 
The large folds that are essentially circular in plan are due to 
vertical forces of unknown origin. Many smaller domes, those 
one-half mile to two miles in diameter, are caused by the rise of 
masses of rock salt (salt domes) or by the injection of mushroom- 
shaped masses of magma (laccoliths). (See SALT DOME; LACCO- 
LITH.) 

The push exerted by an advancing glacier may throw weakly 
consolidated rocks into folds. The compaction of sedimentary 
rocks over buried hills results in gentle folds. 

G e o m e t r y  of Folds.-The axial plane or axial surface of a 
fold is the plane or surface that divides the fold as symmetrically 
as possible (fig. I ) .  The axial plane may be vertical, horizontal or 
inclined a t  any intermediate angle (fig. 2). An axis of a fold is 
the intersection of the axial plane with one of the strata of which 
the fold is composed (fig. I ,  2). Examples.-Folded strata are characteristic of many of the 

Although in the simpler types of folds the axis is horizontal or mountain ranges the In the and 
gently inclined, it may be steeply inclined or even vertical, The ridge province of eastern North America, extending in a south- 

angle of inclination of the axis, as measured from the horizontal, westerly direction from Albany, N.Y., to central Alabama, the 

is called the plunge. The folds illustrated in fig. are plunging folds are symmetrical folds, asymmetrical folds and overfolds 

away from the reader at  an angle of about 20'. The portion of (fig. 2 ) ;  the axial plane dips southeasterly. Only the eroded 
stumps of these folds are now preserved (fig. 3, 4). The distance 
from the crest of one fold to the next is from one to ten miles, and 
the height of the folds-the difference in altitude of the same bed 
in the trough of a syncline and on the crest of an anticline (fig. 
I)-is two to five miles. 

Many of the folds in the Rocky mountains of western North 
America are similar to those in the eastern United States. But 
in the southern and central Rockies of Colorado and Wyoming 

SYMMETRICAL FOLD FOLD FOLD the distance from the crest of one major anticline to the crest of 
FIG. 2.-FOLDS. PROGRESSIVELY DECREAS ING FROM LEFT TO RIGHT the next is 10 to  50 mi. 
T H E  I N C L I N A T I O N  OF T H E  A X I A L  P L A N E  The Jura mountains of Switzerland and France offer a classic 



example of symmetrical and asymmetrical folds. The crests of missioned to do the statues of John Hampden and Selden for the 
the anticlines are one-half to two miles apart, whereas the height houses of parliament. He became A.R.A. in 1849, and R.A. in 
of the folds is one-half mile. When they were being folded, the 1858. He executed many commissions in London and Dublin, 
rocks of the Jura mountains slid northwesterly along the rigid and for India. He was responsible for the symbolical group 
basement, just as a rug on the floor might fold if one end were held "Asia," as well as the statue of the prince himself, for the Albert 
stationary and the rest .of the rug moved. memorial in Hyde park; and "Stonewall Jackson," in Richmond, 

Recumbent folds, similar to those shown on the right-hand end Va. The statue of Sir James Outram a t  Calcutta is probably his 
of fig. z, are comnion in the Alps. In  places many recumbent anti- masterpiece. Foley died at  Hampstead on Aug. 27, 1874. 
clines and synclines are piled on top of one another. Some of the See W .  Cosmo Monkhouse, The Works o f  J .  H .  Foley (1875). 
larger recumbent folds in the Alps are many miles across. See also FOLEY, SIR THOMAS ( 1  757-1833), British admiral, 
GEOLOGY. entered the navy in 1770, and served under Admiral (afterward 

Viscount) Keppel and Sir Charles Hardy in the Channel, and 
with Rodney's squadron was present at the defeat of De Lingara 
off Cape St. Vincent in 1780, and at  the relief of Gibraltar. Still 
under Rodney's command, he went out to the West Indies, and 
took his part in the operations which culminated in the victory 
of April 12, 1782. In  the Revolutionary War he was engaged 
from the first. As flag-captain to Adm. John Gell, and afterward 
to Sir Hyde Parker, Foley took part in the siege of Toulon in 
1793, the action of Golfe Jouan in 1794, and the two fights off 
Toulon on April 13 and July 13, 1795. At St. Vincent he was 
flag-captain to the second in command, and in the following year 
was sent out in command of the "Goliath" (74), to reinforce 
Nelson's fleet in the Mediterranean. In  the battle of the Nile 
the "Goliath" led the squadron round the French van, and this 

FIG.  5.- DOME. T H E  L E F T - H A N D  P A R T  O F  T H E  D I A G R A M  REPRESENTS 
maneuver contributed not a little to the result of the day. 

C O N D , T I O N S  B E F O R E  EROSION;  T H E  R I G H T - H A N D  HALF REPRESENTS CON. Whether this was done by Foley's o m  initiative, or intended by 
D I T I O N S  A F T E R  C O NS I DE R A B L E  EROS ION Nelson, has been a matter of controversy (see Journal o f  the 

Royal United Service Insti tution,  1885, p. 916). His next im- 
BIBLIOGRAPHY.-M. P. Billings, Structural Geology, 2nd ed., pp. 33- portant service was with Nelson in the Baltic. The "Elephant" 

92 (1954) ; L. W. Collet, The Structure of the Alps (1927) ; James carried Nelson's flag at  the battle of Copenhagen, and her captain 
Geikie, Structural and Field Geology, 5th ed., rev. by Robert CampbeII 
and Robert M,  Craig, pp, 127-143 (1940) ; E, S, Hills, OILtlbes o f  acted as his chief-of-staff. From 1808 to 1815 he commanded in 
Structural Geology, 3rd ed., pp. 75-113 (1953) ; F. .H. Lahee, Field the Downs. Sir Thomas Foley, who rose to be full admiral and 
Geology, 5th ed., pp. 173-208 (1952). (M. P. B.) knight grand cross of the Bath, died while commander in chief 

FOLENGO, TEOFILO (GIROLAMO) (1491-1 544), the most a t  Portsmouth in 1833. 
important of the Italian macaronic poets. who used an Italian vo- FOLGER, HENRY CLAY (1857-1930), U.S. lawyer and 
cabulary treated according to Latin rules of form and syntax, was capitalist, was born in New York city on June 18, 1857. He at- 
born in hIantua. Kov. 8, 1491. In 1509 he entered the Benedic- tended Amherst college, Amherst, Mass., graduating in 1879, and 
tine order (taking the name Teofilo, by which he is knoTvn) and studied law at  Columbia university, obtaining his LL.B. in 1881. 
lived in the convents of Brescia, hlantua and Padua until he was As a student he was employed by Pratt and company, a part of the 
33. In  I j 2  j he left the order, to which he was readmitted in 1534 Standard Oil group, and later became a director of the company. 
after having lived as a hermit for a time near Sorrento. He died In 1908 he became a director of Standard Oil Company of New 
in a convent near Bassano. Dec. 9. 1544. York and in 1911 became its president. The firm prospered under 

Folengo's masterpiece is the Baldus, a poem written in macaronic his direction and in 1923 he became chairman of the board. A 
hexameters and published under the pseudonym of Merlin Cocai. devoted Shakespearean scholar, Folger built a fine Shakespearcan 
Four versions of this poem (in 20 books) are known, published collection and erected a library to house it in Washington, D.C. 
in 1517> 1521. 1539-40 and 1552 (mod. ed. by A. Luzio, Le Mac- (H. J. SG.) 
cheronee, 1927-28). I t  narrates the adventures of Baldo! a de- FOLGORE DA SAN GIMIGNANO, a 14th-century Ital- 
scendant of Roland's cousin Rinaldo, in a comic style which avoids ian poet, of whose life little is known. Some of his anti-Ghibelline 
parody. The first r I  books deal realistically with the popular political sonnets, and a few of his sonnets on the pleasures of the 
world of Cipada (birthplace of Baldo. near Mantua), while the months and the days of the week, were translated by D. G. Rossetti 
last books contain a number of episodes which reveal the author's and by J. A. Symonds; 
rich vein of fantasy. Folengo Uses macaronic Latin in a masterly FOLIES-BERGERE. This Parisian music hall, variety- 
way, revealinga sound humanistic education, besides his familiarity entertainment theatre, destined to become one of the major tour- 
with his native dialect. His minor works are of little literary ist attractions of F ~ ~ ~ ~ ~ ,  opened in a new and spacious theatre 
value. The -Voschaea, inspired by the Batracornionzaclzia, deals on May I ,  1869, located in the rue Richer. Its designation was 
with the war between the flies and the ants; the Zanitonella de- taken, after litigation over the originally chosen name of Folies- 
scribes the love of two peasants; the Italian poem Orlandino Tr&ise, from the nearby rue Bergkre. The opening performance 
(1526) and the Caos del Triperun0 (1527; written in Italian, Latin included two operettas, a pantomime featuring the famous Paul 
and macaronic language, partly in verse and partly in prose) have Legrand as Pierrot, and a variety of specialty numbers. During 
only autobiographical interest. Folengo wrote also two poems on the siege of Paris the theatre became a hall for political meetings 
Christ's life (La Hmmanitci del Figlizrolo di Dio and Palermitana) but at  the conclusion of the war opened again under the manage- 
and a sacra rappvesentazione ('4tt0 della Pirzta). of which only a ment of Leon Sari. By the last decade of the ~ ~ t h  century, its 
very corrupt version is known. Of his three tragedies only the ti- repertory resembled that of a vast circus but without the equestrian 
tles are known. Folengo's Opere italiane were edited by U. Renda numbers. vaudeville sketches, playlets, musical numbers in great 
in three volumes (191 1-14). variety, ballets, eccentric dances, acrobats and balancing per- 

See G. Billanovich, Tra don Teoflo Folengo e Merlin Cocaio (1948) ; formers, tightrope walkers, magicians and sleight-of-hand artists, 
E. Bonora, Le ~Maccheronee di T .  Folengo (1956). (G. .4.) trained animal acts, elaborate choral numbers, spectacular and 

FOLEY, JOHN HENRY (1818-1874), Irish sculptor, was mechanical effects on a vast scale, operettas and musical comedies 
born a t  Dublin on May 24, 1818. H e  studied at  the schools of attracted Parisians and tourists alike. For other patrons the pur- 
the Royal Dublin society and the Royal academy, London. He suit of gallantry, intrigue and affairs of love in the promenades 
began to exhibit a t  the academy in 1840, and in 1844 was com- and the refreshment rooms was the chief attraction. 



FOLIGNO-FOLK DAICTCE 
Under the management of the Lallemands, their nephew, Edou- primitive tribes sought closer acquaintance with each other, they 

ard Marchand, introduced the first "girls" to the Folies. I n  1894 asked a single question in sign language: "What do you dance?" 
the vogue of the strip tease seized the music halls of Paris and And as these respective members performed their dances, each 
the Folies took it over and elaborated it to  the extent that, in the was acquainted with answers to the innumerable questions that 
20th century, its reputation for les girls overshadomred its many might have been posed. In the process of time, primitive tribes 
other beautiful performances. During the period of W'orld Vl'ar I evolved into the separate nations which comprise the modern 
the exhibition of feminine pulchritude in the nude became and world. Each nation then developed its particular folk dances 
continued to be the most sensational aspect of a Folies show. stemming from this common heritage of primitive man. See also 

Most of the great entertainers and music-hall artists of France FOLKLORE. 
have played a t  the Folies. The list includes, among many others, The folk dances of contemporary countries fall into two main 
Fernandel, Colette, Yvonne Printemps, Raimu, Yvette Guilbert, categories: those which have retained their ritualistic origins and 
Colette Fleuriot, Yvonne Menard, Maurice Chevalier, Mistinguett are therefore performed by smaller selected groups or individuals 
of the beautiful and highly-insured legs and Josephine Baker. on special, commemorative occasions; and those which are dis- 
Charlie Chaplin began his career at  the Folies in 1902 at  the age tinctly recreational in nature, evolved for general participation in 
of 14. By the mid-20th century the elaborate shows at  the Folies much the same manner in which ballroom or social dancing is en- 
required 10 months of planning and preparation, about 40 different gaged in by persons of all ages. The folk dances of all countries, 
sets, 1,000 to 1,200 individually designed costumes, in addition to therefore, share a common heritage and reflect the same basic 
the elaborate electrical and mechanical effects. The large and thematic sources developed first by primitive man. They are dis- 
splendidly equipped stage, complete with elaborate machinery and tinctive, however: with respect to the inevitable changes and adap- 
extensive lighting apparatus, allows the management to stage tations related to religious, historical, geographical, topographical, 
sumptuous and grandiose spectacles. climatic, sociological and other factors which have proved the 

Through touring the Folies-Berghre became widely known determining influences in the development of the specific folk 
throughout France and in many other European and South Amer- dances of a particular time and place. 
ican cities. Folk dances may be defined as the authentic, traditional dances 

See  Paul ~ e r v a l ,  The Folies-Bergire, trans. by Lucienne Hill (1954). of a given country, handed down from generation to generation in 
(H. C. HR.) the manner of all traditions, customs, beliefs, superstitions and 

FOLIGNO, a tourn and episcopal see of Umbria. Italy (ant. folkways without alteration except that which has occurred un- 
~ u l ~ i n i a e ) ,  771 f t .  above sea level, province of Perugia, from which conSciously through such repetition. In  other words, the genuine 
it is 25 mi. S.E. by rail. POP. (1951) 19,707. The cathedral has folk dances of all countries are those which have not been altered 
a ROmanesque f a ~ a d e  I133  In the same piazza as the deliberately. National dances, by the same token, are those tra- 
south facade is the Palazzo Trinci, completed in 1407. (Both ditional folk dances which are the most widely known and popular 
buildings were damaged during World War 11 but were later re- in sections of a country regardless of geographical barriers and 
~ a i r e d . )    here are a number of notable Renaissance churches and local variations. Not every country ackno\?ledges a so-called na- 
buildings, and several churches contain paintings b~ Umbrian tional dance. Illustrative, however, are the tarantella of Italy, 
masters. Raphael's "Madonna di Foligno," now in the Vatican, the ~~~b~ of sweden, the csdrdks of H ~ ~ ~ ~ ~ ~ ,  the ~~l~ of 
was originally painted for the church of S. Anna. Serbia and the Balkans, the Schuhplattlers of Bavaria and the 

Foligno changed hands often during the 13th century, and was Jarabe tapatio of Ilfexico. Ethnic, or ethnologic, dances differ 
destroyedby Perugia in 1281. From 1305 to 1439 it was governed from traditional and authentic folk and national dances in that 
by the ~ r i n c i  family as deputies of the Holy See, until owing to they result in art forms emanating from the folk dances of a cer- 
the defection of one of them, Corrade I I ,  Eugene IV sent a tain country, but representing a highly specialized development of 
force against Foligno, to which the inhabitants opened their gates, skill and subsequent theatricalized presentation, y h e  ethnic 
and ~ o r r a d o  was beheaded. Until 1860 Foligno belonged to the dances of a country are presented as spectacles with distinctive 
states of the church. I t  suffered from a severe earthquake in 1832. audience appeal rather than as communal experiences in which all 
Foligno is an industrial centre. Products include textiles, paper participate, ~ ~ ~ h , ~ ~ ~ ~ ~ ~ i ~ ~  as china, japan and spain have both 
and leather goods. folk dances in which various groups participate as well as ethnic 

FOLIO, a term in bibliography and printing, with reference dances fo r  theatre purposes, 
either to the size of Paper employed, or of the book, or to the Illustrative folk dances of various countries are examined 
pagination. I n  the phrase "in folio" it  means a sheet of paper briefy, 
folded once, and thus a book bound up in sheets so folded is a Great Britain.-Dances of England may be classified into 
book of the largest size and is known as a folio. Similarly: folio three categories: (1) Sword dances. of a ritualistic nature) 
is one of the sizes of paper adapted to be thus folded. In bookkeep- and originating from ancient pagan fertility rites, are performed 
ing the word is used for a page in a ledger on which the credit and traditionally bet\yeen Christmas and the xeTT Year. commemora- 
debtor account is written; in law writing, for a fixed number of tive of their association \Tith the presentation of plays 
words in a legal document, used for measurement of the length during this particular season of each year. Death and resur- 
and for the addition of costs. In  Great Britain a folio is taken to rection are symbolized in recurring figures in such traditional 
contain 7 2  words, except in parliamentary and chancery docu- slvord dances as "Sleight's," the "Flamborough" and the "Bead- 
ments, when the number is 90. I n  the Gnited States 100 words nell." ( 2 )  illorris dances are performed with both handkerchiefs 
form a folio. and sticks and originated from the more ancient sword dances 

FOLIOT, GILBERT: see GILBERT FOLIOT. associated with primitive sacrificial rites. The morris dances are 
FOLIUM: see CURVES. SPECIAL. linked with the season of LVhitsuntide as a spring agricultural 
FOLK DANCE. Folk dance began with primitive man when festival. and are related to primitive fertility rites in that they 

it served as his first and only means of communication. Through celebrate the conquest of spring over winter and the purging of 
dance, he endeavoured to understand, as well as to control by fields and villages from evil spirits. Morris dances are both 
means of magic, his supernatural world. He employed dance, processional and stationary in design and include such n.ell-known 
therefore, as a medium of understanding and of bringing about the &amples as '.Tideswell Processional." "The Blue-Eyed Stranger." 
solicitation and placation of his gods, the driving away of evil "Bean-Setting" and "Shepherd's Hey." (See MORRIS DANCE.) 
spirits, the destruction of enemies, the changes in the seasons. the (3)  Country dances are the recreational, social, general dances 
rising and setting of the sun, the waning and waxing of the moon, which evolved, no doubt, from the more ancient sword and morris 
the pursuit of his various occupations, precipitation and other dances of England but developed into folk dances for recreational 
factors conducive to the fertility of vegetation. animals and human purposes reminiscent of such expressions as "dancing on the 
beings, and the initiation of his youth into adulthood. green" or that particular centre of each English village upon 

G. Stanley Hall has stated that, whenever members of alien which groups gathered to celebrate any festive occasion. English 
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country dances are performed in circular, square and line forma- 
tions. They include such popular dances as "Rufty Tufty." "If 
All the World Were Paper," "The Ole Mole:" "The Black Sag." 
"Gathering Peascods" and "Row IVell. Ye Mariners." English 
sword, morris and country dances are performed in the 20th 
century in many villages, towns and cities on those occasions with 
which they are associated traditionally. 

The folk dances of Scotland may be classified into four main 
categories: sword dances: flings, reels and schottisches. Both the 
sword dance and the Highland fling may be traced to war as a 
basic theme. The sword dance was performed on the eve of bat- 
tle; around swords and scabbards crossed upon the ground. and 
the touching of either portended evil for the ensuing encounter. 
The Highland fling. however. was originally a dance of victory 
performed vigorously and exultingly on the scene after a successful 
battle. Both the sword dance and the Highland fling arepopular 
among modern competitive dance events in many Scottish folk 
festivals and Highland games. IYhile the sword dances and 
flings are primarily solo dances, the schottisches and reels are 
popular group dances for recreational purposes, arranged in forma- 
tions for two or more couples. A11 Scottish folk dances are highly 
stylized. They are executed with exactness in timing, sharpness 
of line and excitement of spirit. The precise use and contours of 
arms, legs, and feet are suggestive of a much later development of 
the classical ballet. 

The folk dances of Ireland are variations of three main types- 
jigs, reels and hornpipes. They are primarily step dances, so called 
because of the rapid, exact and nimble movement of the feet and 
the subsequent production of rhythmic patterns as they touch the 
floor with great speed and dexterity. Irish folk dances are recog- 
nized as one of the antecedents of contemporary tap dance. The 
folk dances of Ireland are danced in the form of solos, duos and 
group dances for two or more couples. They are stylized to pre- 
clude any distraction from the intricate rhythms of the feet and 
are danced with erect bodies. a minimum of movement and the 
absence of posturings and affectations which might detract from 
the effectiveness of their primary characteristic-the rhythmic 
patterns of the feet. 

C o n t i n e n t a l  Europe.-The folk dances of Scandinavia and 
of countries comprising the European continent are too great in 
number and too diversified in type to permit more than a few 
cursory generalizations. These countries share such common folk 
dance forms as the polka, the schottische, the waltz, the varso- 
vienne,  the march and the two-step. They share, also, the same 
thematic bases for their origins augmented by other influences 
which arose in the process of regional development into separate 
nations. The folk dances of Korway, Sweden, Denmark and Fin- 
land reflect the cold climate of these countries through the vigor- 
ous style of their execution as well as the legends and supersti- 
tions that are a part of their respective cultures. Many of the 
folk dances of the Slavic countries are characterized by sharp 
changes in dynamics and tempo consonant with racial tempera- 
ments. Those of Switzerland are both delicate and robust in style 
and execution and suggestive of a serenity of spirit. 

The folk dances of France vary from the simple, rollicking, 
follow-the-leader type of the farandole and the exuberant branles 
and voltas (which led to the waltz) to the more ordered gavottes, 
rigaudons, corztredanses and cotillions. Illustrative are the Branle 
Gascon, the Pont-Aven and the Quimper gavottes. Countryfolk 
of various nations have attributed special significance of religious 
origin to bridges, associating them with the spanning between this 
world and the hereafter. Commemorative of this association is 
such a simple popular French folk dance as Sur  le Pont  d'ilvignon 
and the frequent recurrence of pont, meaning "bridge," in other 
folk songs and dances. 

Mexico.-The folk dances of Mexico and of other Latin-Xmeri- 
can countries are distinguished by the influences of their heritages, 
with styles reflective of subtle, romantic temperaments, and of 
the climatic conditions of the countries themselves. Those of 
Mexico fall into two main categories reflective of the history of 
this country. One group reveals distinctly the early Aztec culture 
and is Indian in character. the other reflects the influences of the 

Spanish conquest. IlIustrative of the Indian influence is Los 
Matlutzchines, an impressi~~e ceremonial dance performed either 
in couples or by men only, depending upon the locale in which it 
appears; indicative of the Spanish influence are the Zapateados 
or step dances which include the Jarabes, the Jaranas and the 
Hzrapangos, danced in a variety of regional versions. 

Uni ted  States.-The folk dances of such areas as Hawaii reveal 
diversity directly traceable to the different lineages of the some- 
what cosmopolitan inhabitants. Most widely known, however, 
is the hula with its many variations from the religious and cere- 
monial of ethnic import to those for popular entertainment. 

Although the ultimate origin of the hula is somewhat obscure, 
it is fairly well established that it stems directly from ancient fer- 
tility rites. since fertility of plant. animal and human life was a 
primary theme of all dances of antiquity. Kow a general term for 
all the folk dances of Hawaii. the hula was originally regarded as 
a sacred and religious dance and was safeguarded from desecration 
through the observance of tabus and through the performance of 
priestly rites. 

The art of gesture was highly developed in the hula, through 
the movements of the hands and arms pantomiming the story of 
the accompanying song. while the movements of the feet and hips 
sustained the basic rhythm of the dance. 

Aside from Hawaii, the United States is thought by some to pos- 
sess no indigenous folk dances except those of the early Xorth 
American Indians who comprised its first inhabitants. However, 
there has been a constant interchange of folkways from decade to 
decade, peoples from each country developing their own distinc- 
tive folk dances in the process of their specific growth and devel- 
opment. Folk dances of the United States, therefore, may be 
traced to those of other homelands. They have evolved ultimately 
into four distinctive types, which may be designated as play-party 
games, round dances for individual couples, group dances in parallel 
lines, and circular formations and square dances for four or more 
couples. Play-party games are those simple folk dances stemming 
from early Puritan days when both dancing and the use of musical 
instruments were denounced. Ingenious pioneers found a way to 
dance. therefore, by calling their dances "games" and by supplying 
vocal accompaniments. "Paw-Paw Patch" and "Shoo Fly" are 
only two dances illustrative of a great wealth of American folk 
dance literature devoted to this particular type of dance for recrea- 
tional purposes. 

Round dances in the United States reveal their kinship with 
those of other countries in that they include polkas, schottisches, 
waltzes, varsoviennes, two-steps and marches. but they reflect. 
also, distinctive adaptations in steps, style and manner of execution 
with respect not only to their performance in the United States as a 
whole but in the various sections, as a logical outcome of different 
periods in development. For example, the varsovienne of the 
early settlements in Virginia is very different from the "Put Your 
Little Foot" of Texas and the southwest, and yet both are U.S. 
variations of a folk dance form common to many countries. One 
of the earliest group dances performed in both circular and line 
formations is the "Virginia Reel," which may be traced directly 
to the English "Sir Roger de Coverly." The latter is illustrative 
of innumerable dances brought to America by early English settlers 
in Virginia. where the dances underwent many changes and adapta- 
tions so that they now bear but a faint resemblance to their pro- 
genitors. "Hull's Victory" is illustrative of an American folk 
dance with war as a basic theme. 

Square dances are of two basic types: those that first evolved 
in the early settlements of New England and in some of the 
southern states. and those that were developed later in the south- 
western and western sections. Although sharing many of the 
identical steps and figures, the former have retained the quiet, 
smooth, dignified: conservative and uniform style of some formal 
English country dances and French quadrilles, while the latter 
reflect the kind of rugged individualism that prompted later gen- 
erations of pioneers to explore and develop new sections of the 
country. Marked differences in these two versions of the square 
dance include the substitution of "patter calls'' of a homespun 
nature for simple. shouted "prompt calls," and a much freer and 



FOLKESTONE-FOLKLAND 
more boisterous type of movement, permitting the individual 
dancer to "cut didoes" in interpolating improvised steps within 
the general framework of the orderly figures of a particular square 
dance. 

The list of American square dances is reflective of the par- 
ticular section in which they have developed. as "The Texas 
Star." "Life on an Ocean Wave,'! "Tennessee Running Set" and 
"Birdie in a Cage." 

The dances of the North American Indians, the first inhabitants 
of the Cnited States. present a sharp contrast to the dances evolved 
by those who settled later in the country. Their themes and pur- 
poses were those of primitive peoples everywhere. These primeval 
tribal dances provide for the folklorist one of the most authentic 
links with the past in those pueblos in New Mexico. Arizona and 
other southwestern states in which they are performed today in 
conjunction with rituals as old as the tribes themselves. Although 
the various tribes developed dances unique with respect to their 
history and mores, all shared such common ceremonial dances as 
those pertaining to x a r ,  solicitation for rain, fertility of crops and 
success in the pursuit of game, placation of gods, purging of evil 
spirits. etc. 

Many tribes, therefore, developed and still dance today their 
Eagle, Buffalo and Deer dances commemorative of prowess in 
hunting; Corn dances in which high jumps were sought to ensure 
tall growth of the corn; Snake dances in which live and poisonous 
snakes were handled and then released to ensure rainfall after a 
long drought; and innumerable fertility dances in which fruits, 
vegetables, pine branches and phallic symbols were all used either 
as part of the costume or carried in the hands. Although there 
were solo dances on the part of the medicine men and others of 
distinction. the majority of the dances of the Sorth American 
Indians were communal. A circular formation was deliberately 
employed to achieve unity and cohesiveness. 

In schools and colleges, folk dance is incorporated in the curricu- 
lum and taught, properly, as a folk art rather than as a medium 
of exercise only. Such an approach presupposes its presentation 
with all of the associated learnings such as origins, beliefs, customs, 
legends. costumes and festivals. I t  is used, therefore, as a means 
of promoting understanding and appreciation of peoples of other 
times and places. as well as a means of gaining skills, knowledge 
and wholesome recreation. 

Good courses of study, therefore, include both ceremonial and 
ritualistic dances along with those that are purely social and recrea- 
tional. 

Private folk dance organizations, civic and recreation centres 
and church groups also sponsor folk dancing. Cities as well as 
villages in all countries of the world incorporate folk dancing in 
the commemoration of special holidays and events. 

See also DANCE and under names of various dances. (A. S. D.) 
BIBLIOGRAPHY.-Anne Schley Duggan, Jeannette Schlottman and 

Abbie Rutledge, Tlze Teaching of  Folk Dance, Folk Dances o f  Scan- 
dinavia, Folk Dances oJ European Countries, Folk Dances o f  the British 
Isles, Folk Dances o f  the United States and ,Mexico, Folk Dance Library 
series, j vol. (1948) ; Violet Aliord (ed.), Handbooks o f  European 
Dances, 11 vol. (1948-52) ; S. Foster Damon, "The History o i  Square 
Dancing," vol. 62 ,  Am. Antiq.  Soc. PYOC. (1952) ; Lloyd Shaw, Cowboy 
Dances (1939) ; Richard Kraus, Square Dances o f  Today (Toronto, 
1950) ; many volumes and articles by Elizabeth Burchenal, 1908-38. 

(W. TY.) 
FOLKESTONE, a municipal borough, seaport and seas~de 

resort in the Folkestone and Hythe parliamentary division of Kent, 
Eng., 17 mi. S.E. of Canterbury by road. Pop. (19j1) 45.203. 
Area 6.3 sq.mi. Folkestone is an important port of the continental 
passenger service to Boulogne. The older part of the town lies 
in a small valley which opens steeply to the Dover strait. To 
the north, the town is sheltered by hills 400 to joo ft. high, on 
one of which, Castle hill, is an ancient earthwork. Along the cliff 
west of the old town a broad promenade with lawns and flower 
beds. nearly 2 mi. long, called the Leas. extends west to Sandgate 
and is connected with the shore road and gardens below. On this 
cliff stands the parish church of St. Mary and St. Eanswith, mainly 
Early English, built to receive the relics of St. Eanswith. The 
original church, attached to a priory, was founded near the site of 
a convent built by Eadbald, king of Kent and father of Eanswith, 

in A.D. 630. for his daughter The town contains a public library 
and museum, a technical school, the Leas Cliff hall (a  musical cen- 
tre).  a repertory theatre and the Royal Victoria hospital, built in 
1889-90 and several times enlarged. 

William Harvey, discoverer of the circulation of the blood, was 
a native of Folkestone and is commemorated by a memorial on the 
Leas. Sir Eliab Harvey, his nephew, founded the grammar school 
in 1674. Folkestone has its own court of quarter sessions. 

Folkestone harbour has a deep-water pier, which, before World 
War I ,  was lengthened to 1.480 it .  and has berths for eight steam- 
ers, with a railway platform and lighthouse. The area of the inner 
and outer harbours is a little over I 2 ac. There is a fishing industry, 
and in addition to passenger traffic a large general trade is carried 
on 

The railway line to Dover (7  mi.) passes through a series of 
cuts and tunnels in the chalk cliffs, by way of the Warren (on the 
east of the town overlooking East Wear bay) and Abbot's and 
Shakespeare's cliffs. In  1915 a serious landslide in the Warren 
closed the railway for four years. In  1920 the earl of Radnor 
presented the LVarren and East cliffs to the town and they have 
been developed as parks. The remains of a large Roman villa 
were excavated near the East cliff in 1924. 

Folkestone (Folcantan) was among the possessions of Earl God- 
wine when he was exiled from England; a t  the time of the Domes- 
day survey it belonged to Odo, bishop of Bayeux. From early 
times it has been a member of the Cinque Port of Dover, and had 
to provide one out of the 21 ships furnished by that port for the 
royal service. I t  shared the privileges of the Cinque Ports, whose 
liberties were exemplified a t  the request of the "barons" or bur- 
gesses of Folkestone by Edward I11 in 1330 The corporation, 
which was prescriptive, was entitled the mayor, jurats and com- 
monalty of Folkestone. I n  1629 the inhabitants obtained licence 
to erect a port. 

By the end of the 18th century the town had become prosperous 
by the increase of its fishing and shipping trades, and by mid-19th 
century it was one of the chief health and pleasure resorts of the 
south coast. In  1805 the threat of invasion by Napoleon caused 
three Martello towers to be built, east of the town. I t  was a n  im- 
portant embarkation point during World War I and one of the 
ports permitted to civilians. I n  World War 11, 7,000 houses were 
damaged by enemy air raids. 

FOLKLAND (folcland). This term occurs three times in 
Anglo-Saxon documents. I n  a law of Edward the Elder (c. i. 2 )  

it is contrasted with bookland in a way which shows that these 
two kinds of tenure formed the two main subdivisions of land- 
ownership: no one is to deny right to another in respect of folk- 
land or bookland. By a charter of 863, King Aethelbert 
exchanges five hides of folkland for five hides of bookland which 
had formerly belonged to a thane, granting the latter for the 
newly-acquired estates exemption from all fiscal exactions except 
the threefold public obligation of attending the fyrd and joining 
in the repair of fortresses and bridges. Evidently folkland was 
not free from the payment of gafol (land tax) and providing 
quarters for the king's men. In Ealdorman Alfred's will the tes- 
tator disposes freely of his bookland estates in favour of his sons 
and his daughter, but to a son who is not considered as legitimate 
five hides of folkland are left, provided the king consents. 

Two principal explanations have been given to this term. J. 
Allen thought that folkland was the common property of the na- 
tion (folc), out of which the king could carve dependent tenures 
for  his follov,,ers more or less after the fashion of continental bene- 
ficin. These estates remained subject to the superior ownership 
of the folk and of the king: they could eventually be taken back 
by the latter and, in any case, the heir of a holder of folkland 
had to be confirmed in possession by the king. 

Another theory was proposed by Sir Paul Vinogradoff in 1893. 
I t  considers folkland as landownership by folkright-at common 
law, as might be said in modern legal speech. In  opposition to i t  
bookland appears as landownership derived from royal privileges. 
The incidents recorded in the charters characterize folkland as 
subject to ordinary fiscal burdens and to limitations in respect 
of testamentary succession. Conversely, "bookland," land held 
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under a royal charter, was normally free from fiscal dues and 
could be bequeathed at its holder's will. This view of the matter 
was accepted by the chief modern authorities. (P. YI.) 

FOLKLORE. The word was coined by the English anti- 
quarian W. J.  Thoms in 1846 to denote the traditions, customs 
and superstitions of the uncultured classes in civilized nations. 
The meaning of x~ords, however, is prescribed not by definition 
but by usage. and the scope of folklore came to include what was 
deliberately excluded in the early definition. popular arts and 
crafts. i.e., the material as  ell as the intellectual culture of the 
peasantry. Mainly as the result of the work of the English anthro- 
pologists, Sir Edward Tylor. Sir James Frazer, and others, who 
directed attention to the use of the analogies presented by the 
practices and beliefs of the primitive cultures to illustrate and ex- 
plain the superstitions and traditional customs of the European 
peasantry, no sharp boundaries were drawn in practice between the 
field of folklore and that of social anthropology (q .v . ) .  

The S t u d y  of Folklore.- Interest in the traditions, ballads, 
stories and superstitions of the common folk is no novelty of 
recent date. One has only to think of the Caroline antiquaries 
such as John Aubrey whose manuscript notes upon the Remaines 
of Gentilislne and Judaisme were written in 1687, though first 
printed in their entirety in 1881. or of the renewed interest in 
popular poetry in the 18th century as evinced by such works as 
Thomas Percy's Reliques of Ancient English Poetry, an interest 
which reached its literary zenith under the influence of Sir Walter 
Scott in the early part of the 19th century. The customs of the 
folk no less than their songs attracted the attention of the 18th- 
century antiquary. John Brand's Observations on the Popzllar 
Antiquities of the British Isles was first published in 1777; in the 
early 19th century LY, Hone's Eaeryday Book (1826) and Year 
Book (1829) deserve mention. But the work of the German 
Grimm brothers, whose Kinder- und Hazcsmarchen was published 
in 1812 and Deutsche Mytkologie in 1835. laid the foundations 
for a study of folktales and popular superstitions upon a more 
scientific basis and envisaged its problems from a wider point of 
vie~v than that of the local antiquarian or literary romantic. 

The collections of material from different parts of Europe, 
which were the fortunate consequence of the example set by the 
Grimms. revealed that,  as .Aubrey had already noticed, there 
were many popular beliefs and practices to which parallels could 
be found in the records of classical antiquity. and that there was 
a large stock of tales! customs and beliefs ~vhich was common to 
all European countries. For a time speculation, which was led 
astray by a mistaken philological theory and by a belief, later 
proved erroneous, that the Vedas represented a primitive stage of 
"Aryan" culture, attempted to derive this common stock from the 
original ancestors from whom the various peoples who now speak 
languages belonging to the Indo-European family were thought 
all to have been descended. A prominent feature of the theories 
of this school, of which Max Miiller was the protagonist, was the 
view that mythology and folktales were vestigial relics of an alle- 
gorical religious literature connected with the worship of natural 
phenomena. But the work of Tylor. followed by that of Frazer, 
whose Golden Bough extended to the primitive cultures the results 
of J. W. Mannhardt's researches into the agricultural customs of 
the peasantry of Europe, and made popularly effective by the 
adroit pen of Andrew Lang, demolished these theories by demon- 
strating that analogies to these supposed survivals of "Aryan" 
religion among the European peasantry were to be found also 
among primitive peoples in all parts of the world. Popular super- 
stitions in Europe, it was later suggested, were not debased rem- 
nants of an elaborate archaic religious system, but vestiges of the 
stages of culture which the higher strata of civilized society had 
passed through but had outgrown. The world-wide distribution 
of similar or identical customs was explained by the hypothesis 
that the normal reactions of the human mind at  similar stages of its 
development to similar conditions of environment will everywhere 
produce similar results. 

Of the trend of the study of folklore in modern times two fea- 
tures may be noticed. First its materials were greatly enriched 
by the systematic collection and recording of data, particularly 

in the smaller countries of Europe. There the strong revival of 
national sentiment among the smaller nationalities supplied an 
effective stimulus, and the opportunities for collection proved 
exceptionally rich where the conditions of European civilization 
had been introduced relatively recently into what were previously 
peasant societies. Second. with greater knowledge the complexity 
of the material was more adequately appreciated, and a more cau- 
tious and more historical approach to its problems was general. 

The acceptance of Tylor's doctrine of survivals led for a time to 
an exaggerated emphasis upon similarities, which were sometimes 
superficial, to the neglect of differences, which m7ere often funda- 
mental. Survivals, it was held, could not be dated; it might there- 
fore be assumed that they belonged uniformly to an infinitely 
remote antiquity, and since no individual originator could be 
traced or named, some held that all popular songs, ballads and 
stories were "collective creations of the folk." How a ballad, or 
indeed any work of art ,  could actually be evolved by this com- 
mittee process was never satisfactorily explained, but the view, 
which possessed a certain sentimental attraction, received some 
support from the works of the French school of sociologists, Emile 
Durkheim and his pupils, who endeavored to interpret the data 
of folklore and social anthropology in terms of contemporary 
theories about the psychology of crowds. 

The modern tendency was to recognize that the survivals of 
which the material of folklore consists are not all of equal antiq- 
uity. Difficult though it undoubtedly is, the main task of the 
student is that of analysis and stratification. Many of the general 
ideas which find expression in popular customs and superstitions 
are doubtless the product of simple psychological reactions to 
environment! which are common to human nature in all parts of 
the world, but an examination of the detailed forms in which they 
have been given expression often reveals substantial differences. 
The distribution and, where possible, the chronological develop- 
ment of these specific forms demand the most careful attention. 
Only thus can the data be disentangled. For, if much is very old, 
much is relatively recent. Culture is affected by foreign contacts 
of all kinds, whether peaceful or warlike, and within a single so- 
ciety, the learning of one generation has a way of becoming the 
folklore of another. Much that is handed down eventually by 
oral tradition, perhaps in a debased and distorted form, has its 
origin in literature. The satisfactory analysis, therefore, of folk- 
lore material demands the use of every available instrument, his- 
torical, literary and philological, as well as that of comparative 
analogy. 

What is quite certain is that in this, as in other fields of scientific 
enquiry, there is no master key which will unlock all secrets with 
a single simple formula. 

Folktales  a n d  P o p u l a r  Stories.-The fields of folklore and 
social anthropology as mentioned above are not rigidly separated. 
Thus it is not uncommon to find in a scientific monograph upon 
the social and religious customs of some primitive people a chap- 
ter devoted to their folklore. This will usually be found in prac- 
tice to contain legends, stories, riddles and proverbs. Neither the 
storytelling faculty nor the ability to give forcible expression to 
moral and social truths or prejudices in picturesque apothegms are 
limited to any section of the human race. Though in particular 
cases a proverb may have been borrowed by one people from an- 
other, the generic similarity of many proverbs which have a wide 
distribution (e.g., "one s\vallow does not make the summer") may 
well be due to the coincidence of independent invention. 

The problem of stories is more complicated. Popular stories 
fall into three main categories; myths, legends and stories which 
are told primarily to provide entertainment. As distinct from 
these last, myths have a purpose. They are essentially aetiological, 
or, as R. Kipling would say, "Just-So Stories." Their object is 
to explain ( I )  cosmic phenomena (e.g., how the earth and sky 
came to be separated) ; ( 2 )  peculiarities of natural history (e.g., 
why rain follows the cries or activities of certain birds) ; (3)  the 
origins of human civilization (e.g., through the beneficent action 
of a culture-hero like Prometheus) ; or (4)  the origin of social or 
religious custom or the nature and history of objects of worship. 
I t  will be obvious that myths which fall into the first three cate- 
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gories are likely to present resemblances which may be explained 
as coincidences, identical questions having provoked similar replies, 
whereas the myths of our fourth class are likely to differ as widely 
as the particular customs or local deities which they seek to explain. 

Legend may be said to be distorted history. It contains a 
nucleus of historical fact the memories of which have been elabo- 
rated or distorted by accretions derived from myths or from stories 
of our third kind. In  so far as they are historical the similarities 
between the legends of different peoples must be due to coinci- 
dences of real circumstance; in so far as they are fiction? the simi- 
larities will be of the same kind as those of myths or fairy stories 
from which they have really been borrowed. 

The majority of the recorded stories of primitive peoples, with 
the possible exception of the animal tales to ~vhich the African 
peoples are peculiarly addicted, fall into the categories of myth or 
legend, perhaps because disinterested or unmotived flights of the 
inventive imagination and fancy, which are rare or rudimentary 
among primitive peoples, are essentially products of a relatively 
advanced civilization. But the problems presented by stories, 
which are neither myths nor legends, cannot be restricted to Eu- 
rope; for there is a large stock both of incidents and of plots 
which is common to all countries between Iceland and India. I s  
this to be accounted for by the coincidence of independent inven- 
tion or by diffusion? Theodore Benfey, whose Pantschatantra 
was published in 1859, maintained that India had provided the 
great reservoir of stories from which European folktales were 
derived. In Germany the work of Kohler and in England the writ- 
ings of Clouston helped to elucidate the debt of western Europe 
to oriental story books, and in France Emmanuel Cosquin devoted 
great learning to the maintenance of the extreme view that all 
European folktales had their prototypes in India. 

If we are unable to accept the Indianist position, we may be 
grateful for definite gains which these scholars achieved. First, 
they established the fact that certain kinds of similarity can only 
be accounted for by diffusion. While it is conceivable and often 
probable that a general idea or an isolated incident may have oc- 
curred independently to story tellers in different countries, it is 
to ask too much of coincidence to suppose that the same plot, 
i.e., an identical series of incidents arranged in the same logical 
order of interest, could be independently invented more than once. 
Second, they proved that an undoubted influence had been exerted 
upon the folktales of Europe by the big literary collections of 
Indian stories, which passed through Persian and Arabic transla- 
tions to the west. Factors in promoting this influence were the 
pilgrimage to Jerusalem, the crusades and the medieval contacts 
between eastern and western civilization which were occasioned 
by the material and intellectual expansion of Islam. In  medieval 
Europe translations of oriental story books like the History of 
the Seven Wise Masters provided entertaining literature for the 
cultured, and eastern tales were collected in preachers' handbooks 
of exempla, as they were called, in order to enliven and adorn 
popular sermons. Popular satire, again, as represented by the 
fabliaux of France and Germany adapted this material to its pur- 
pose. I t  was later used again by the writers of novelle who pre- 
sented it in some cases but little altered (e.g., G. Straparola and 
Basile) or in others (e.g., Boccaccio) transmuted by genius into 
the gold of literature. 

Thus from the middle ages onward there was constant inter- 
change of stories over the whole area, and there are some, though 
fewer, instances of a common property which goes back to classical 
times and even to the 5th century B.C. But it is difficult to believe 
that Indians have had a monopoly of invention, or that stories have 
not been spread mainly by exchange. The arguments which postu- 
late a necessarily Indian origin for stories which are recorded only 
in modern oral tradition in India are unsound. For there is no 
guarantee of their antiquity upon Indian soil, and indeed there 
are other reasons to suppose that many of them entered India with 
Islam. 

Further there exist particular plots, the distribution of the 
variants of which suggests that they have traveled from west to 
east, and not from east to west. 

See also FOLKLORE (AMERICAS IKDIAF); XEGRO, AMERICAN; 

FOLK DASCE; SOCI.AL .\NTHROPOLOGT. (W. R. H.;  X.) 
See M. Leach (ed.) ,  Funk  and Wagnal ls  Standard Dict ionary  o f  Fo lk-  

lore, :Wythology and Legcnd,  2 vol. (1949). 

FOLKLORE (AMERICAN INDIAN). Indian folklore 
exhibits a wide range of topics touching every aspect of traditional 
life and including secular and religious myths, folk tales and his- 
torical legends, as well as a rich folk science in star, plant and ani- 
mal lore. Much of it is sheer art,  expressing the love of telling 
stories, posing riddles and playing games-the joy of poetry, music 
and the dance that may accompany ritual. The folklorist has been 
interested in the kinds of tales. how and when they are told. where 
found and ~vhat  forms they take. This article is concerned only 
with the myths and folklore of North American tribes. 

Plains Indians themselves distinguish two classes of tales: the 
supposedly real or historical and the fictional. Such differences 
map be noted from lead lines: "A tribe was settled. . . ," "Spider 
was traveling. . . ." The eastern woodlands Indians distinguish 
among events "which truly happened" (myths) ; adventures with 
supernaturals ("they-went-to-hunt-for-meat tales") ; and tribal 
history. Animal stories are virtually universal. Perhaps the most 
striking aspect of Amerind literature is the wide distribution of 
the tales of creation. the deluge, the "trickster" cycle, contest 
or ordeal stories, twin-hero and other myths. 

Tales were traditionally told during the winter period of quiet 
"when the earth sleeps"; the storyteller filled an educational role, 
recounting night after night animal stories and trickster cycles to 
children. Creation myths and the origins of ceremonies were re- 
cited mainly in public to adult audiences. Definite rules governed 
the telling of stories-the host put up a feast. the narrator chose 
the topics and he continued so long as the children listened, stop- 
ping at  the first sign of drowsiness. Myths and tales were widely 
disseminated from village to village and tribe to tribe. W'arriors 
brought back "news" and captured bards from distant peoples. 
To this day, stomp-dance songs composed in Oklahoma reach New 
York and Ontario and the pan-Indian gatherings in the southwest 
have spread the modern "hoop dance" to metropolitan Indians 
of Chicago and New York. 

Remarkable concordances of language, myths and geographical 
region mark ofi certain folklore areas as follo\vs: Eskimoan; north- 
east Xlgonkian: Iroquoian of the Appalachian uplands; and south- 
eastern. The Plains, the far west and the southwest are more 
complex. however. Certain tales are common to the north Pacific 
and Arctic coasts, another series spans the territory between the 
north Atlantic and the middle Pacific coast and a third extends 
along the Rocky mountains. The tale of the animal bringing up 
the earth from the bottom of the water is told over an enormous 
area; though at  home in the watershed of the Great Lakes, its 
distribution includes the Mackenzie basin, the middle and south 
;\tlantic coasts and a few isolated spots on the Pacific coast. .4n 
early connection has been inferred for the beautiful allegory of 
the loon's necklace, or the man who recovered his eyesight, which 
occurs both in Greenland and Oregon. Likewise, close relations 
obtain between Algonkian tales and those of the Pacific coast. 
Stories of the rabbit that tried to rival the ways of other animals 
are told of Longfello\i;'s Hiawatha (Schoolcraft's "Nanabush"), 
and in Alaska they are told of the raven. 

A story continental in distribution, lacking only in California 
and on the Arctic coast, is that of the bungling host-a person who 
is fed by the magic powers of his host but fails ignominiously 
to imitate him. Legends of the stars have followed trade routes 
from the Great Plains up the Ohio and westward to the Pacific. 
An appealing plot is that concerning "Thrown-Away," an outcast 
orphan boy who is brought up magically to become a hero. Char- 
acteristically western are themes involving "Eye Juggler," an 
animal that plays ball with his eyes and finally loses them; an 
ascent to the sky by means of a ladder of arrows; and the contest 
between beaver and porcupine in which beaver invites porcu- 
pine to swim and porcupine invites beaver to climb. Migration 
legends form another pattern of distribution in the southwest and 
the Mississippi river basin. 

X series of complicated Xmerind tales has old world counter- 
parts. Among the Samoyed of Siberia, as on the northwest coast 
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of North America, children escape a pursuing cannibal by a magic 
flight. In  Siberia a throm71.n whetstone becomes a ravine, a flint 
cast away is transformed into a mountain and a comb becomes a 
thicket; in America the whetstone becomes the mountain. a bottle 
of oil a lake, and the comb a thicket. Indian lore was enriched 
by contact: the French voyageurs traded oral literature nith the 
ax and gun across Canada, and the Negro slave in the southeast 
introduced fairy and animal tales from Africa. 

Material collected in different parts of the continent presents 
marked differences as to themes, actors, plot and formal structure. 
I t  is not the selection of themes or even the actors that permits 
recognition of certain types of stories as characteristic of certain 
areas, but rather the fundamental ideas underlying the plots and 
composition or style. Elaboration of the tale may be extremely 
variable but the constant element is always some plot-such as 
"Throlvn-Away!' or the twins; "Turtle's War Party"; "Risahka 
and His Brother" or "Tar Baby"-that characterizes the mythol- 
ogy of a particular area. 

The majority of Korth American "test tales" have human heroes 
in a human setting and refer to social phenomena. In  the south- 
\Test the quest for "long life" is a consistent theme of Apache 
mythology-an example that M. E. Opler cited in applying such 
themes to a characterization of the culture. I n  the trickster 
mythology, P. Radin saw the presence of a personage and motif 
having a permanent appeal and an unusual attraction from the 
beginnings of civilization, possibly reflecting universal psychic 
experiences of mankind. In  part, the animals that appear in tales 
are determined by the particular fauna of each habitat. The same 
stories are told of all these creatures. Raven, the hero of a cycle 
in the northwest, is replaced farther south by the mink and then 
by the blue jay; the coyote ("Old Man Coyote") is the porno- 
graphic trickster on the plateau; the rabbit replaces him on the 
Plains and the spider in the southwest; a human trickster prevails 
among the Iroquois and Algonkin of the east. These tricksters 
are not to be equated with either animals or human beings but 
regarded, in Jungian terms, as the workings of a mythological 
imagination depicting man's struggle with nature and with himself. 

Most Amerind origin myths deal with the transition from a 
mythological period to the modern age, usually brought about in 
a series of disconnected incidents by the act of a particular culture 
hero. Usually~ the universe is assumed to be already present, and 
the plot is concerned with the discovery of elements, seasons, 
plants and animals that already exist or have been released on the 
earth for the use of mankind. Chaos does not precede the origin 
of the world. Four types of origin tales are noted: ( I )  accidental 
happenings (far north) ; ( 2 )  a decision by a council of animals 
(Plains and woodlands) ; (3) a contest between two beings, good 
and evil (California and east);  and (4)  the culture hero who 
travels about over the earth setting things right (east and north- 
west coast). 

An absence of moralizing is offset by a high incidence of ex- 
planatory elements in the tales, particularly on the western plateau. 
Among the southern Caddoan tribes, an explanation of the stars 
predominates; on the plateau, animal behaviour is stressed; the 
Iroquois, Blackfoot and Kwakiutl have numerous tales relating to 
ceremonies; and the southern tribes tell a great number of cos- 
mogonic tales. 

Grouping of the tales into long episodes is characteristic and 
deliberate. The disconnected tales of the northwest present a 
striking contrast to such long and systematic origin myths of 
the east as the Iroquois myth of the holder of the Heavens (the 
cosmology) and the Deganawidah epic (the origin of the Iroquois 
political systemj. The structure of southern Plains, Navaho and 
Pueblo myths is similarly complex and is built around the idea 
of emergence from the ground. Unlike the southeastern tribes, 
the northern Iroquois, and also the Cherokee, lack extensive mi- 
gration legends such as the Walawz Olz~rrz of the Delaware. 

Such historic sources as the Jesuit Relations record fragments 
of cosmogonic myths, journeys to the land of the dead and legends 
of the origins of supernatural power, which establish the tales as 
pre-Columbian. But the absence of written documents relating 
to the trickster cycle throws the investigation back on methods 

of inferring history from distribution. Efforts to describe tribal 
culture from folklore sources, first on the northwest coast, then 
on the Plains and later in the southwest, demonstrated that myths 
are not always exact tribal autobiographies and quite often novelis- 
tic tales outweigh realism. But in the pueblos of the Rio Grande 
dependence on tilling the soil, the necessity of irrigation and au- 
thoritarianism are mirrored in the tales which afford instances of 
disciplinary action consistent with modern political organization. 
Cases in which individuals have introduced new rituals and myths 
in postcontact times are found; e.g., among the Navaho, in the 
history of the ghost dance (q .v . )  and in the careers of the native 
prophets. 

Interest has been increasing in the contributions of the Indian 
to American folk culture. Storytellers are still found among older 
reservation Indians and the growth of mythology continues in the 
beliefs held regarding tribal history, particularly treaties and re- 
lations with the federal government. Such traditions sometimes 
can be verified. 

Music, poetry and the dance that comprise Indian ceremonial- 
ism have been collected since the mid-19th century. Musical 
scores have been printed and recordings are available on disks and 
tape for most areas. There is a t  least one successful attempt to 
render the native texts into English poetry. The choreography, 
which is inseparable from the songs and the ritual poetry, has 
been arranged according to the technique of Rudolf von Laban 
by modern students of the dance. The collected literature on 
the subject-much of it in native texts-is immense, but a com- 
prehensive program of tape recording might yet rescue from 
oblivion style lost in transcription. 

See also GHOST DAKCE; MAXITO; NATIVISTIC MOWRIENTS; 
P E Y O T I ~ M ;  PLAIXS INDIAXS; RELIGION: Primitive Religion; SUN 

DANCE; TOTEMISM: N o ~ t h  Ameuicu. 
B I B L I O G R A P H Y . - ~ ~ ~ ~ ~  Thompson (ed.), Tales of the Nor th  Arnerican 
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s g 4 j  and 1946, Folklore Research in Korth America," Journal o f  Anter- 
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Natives of North America and Mythology and Folk-Tales oi the North 
American Indians," Race, Language and Culture (1940) ; A. Grove 
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Ruth L. Bunzel, Z u n i  Origin M y t h s :  Ritzial Poetry, 47th Annual Re- 
port, Bureau oi American Ethnology (1932) ; Morris E. Opler, ".4n 
Application of the Theory of Themes in Culture," J. TVash. Acad. Sci. 
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Society," Jotirrtal of A1izerican Folklore (1943) ; Paul Radin, Literary 
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iiz Aiaerican Ilzdian 3Iythology (1956) ; C l ~ d e  Kluckhohn, "Myths and 
Rituals: a General Theory," Harvard Theological Review (1942) ; E .  
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Mythology (1935) ; H .  R. Schoolcrait, Indian Legeizds, ed. by  Mentor L. 
'CVilliams (19j6)  ; Alice Cunningham Fletcher, Indian Story and Soizg, 
From Xorth America (1900). (W. N. F.) 

FOLK-SONG. Any art if it is to have life must be able to 
trace its origin to a fundamental human need. Such needs must 
prompt expression among people even in their most primitive and 
uncultivated state. To this rule the art of music is no exception; 
Parry has pointed out that the universal law of evolution demands 
that we should be able to trace even the most elaborate compo- 
sitions of Beethoven or Wagner back to some primitive germ. 
This primitive, spontaneous music has been called "Folk-song," a 
rather awkward translation of the German word "Volkslied," but 
nevertheless a word which stands for a very definite fact in the 
realm of music. 

I t  has been said that if me did not know by experience of the 
existence of folk-song we should have to presuppose it theoretically 
to account for the art of music. 

Fortunately theory is borne out by practice. We find that unlet- 
tered and untravelled people have both the desire and the power 
to express themselves musically and these attempts a t  musical ex- 
pression are not Inere clownish nonsense, nor are they, as we are 
sometimes told, degraded reminiscences of "cultured" music, but 
are something szli generis; moreover, among these sporltaneous ex- 
pressions are to be found melodies which are the most treasured 
possessions of our art-such melodies as "Searching for Lambs" 
(England), "Ca' the Yo~i,es" (Scotland), "The Londonderry Air" 
(Ireland), "Innsbriick Ich musz dich lassen" (Germany), "Ma- 
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gali" (Provence), are ample proof of this, and these are only a 
few examples out of hundreds. 

Moreover, as we have already seen, the folk-song must of neces- 
sity bear within i t  the seed of all the future developments of the 
art. Such a tune as "The Lady in the Dark," from Playford's 
Dancing Master, exhibits in miniature the same ground plan as 
many a movement from a Beethoven Symphony: indeed this tune 
has been described as a "Symphony eight bars long." 

Folk-music has, of course, its limitations. To  start with, folk- 
music like all primitive art is an applied art, the vehicle for the 
declamation of a ballad or the stepping of a dance, and it is, 
therefore, bounded by the structure of the stanza or the dance- 
figure. Secondly, folk-music (at  all events that of the Teutonic 
and Latin races) is non-harmonic; there is nothing but the 
melodic line. 

But these limitations have their compensating advantages. A 
tune which is only eight bars long, and which has to be repeated 
as often as 2 0  times to accompany a ballad or a dance, must have 
certain peculiar qualities if i t  is not to become wearisome; and 
we find that the best folk tunes only show their true quality after 
several repetitions. 

Again, the purely melodic character of traditional song gives it 
a wide range of outline, impossible to melodies which are bound 
by the progressions of underlying harmonies. Melodies of an har- 
monic nature are almost always in the major or minor modes, but 
in folk-song other modes, chiefly the Dorian or Mixolydian, are 
frequent. 

The fact that these modes are also to be found in another great 
body of purely melodic music, namely the plain-song of the Ro- 
man Church, has led to the assumption that "modal" folk-songs 
must be "ancient," or even derived from mediaeval church music. 
On the propriety of dubbing a folk-song "ancient" or "modern" 
more will be said later; as to the supposed derivation from plain- 
song, surely the simple explanation is that folk-song and plain- 
song, being purely melodic, are based on the same principles; 
surely no similarity except that of mode can be traced between 
such tunes as "Seventeen come Sunday" and "Jesu dulcis me- 
moria." 

A further and very important limitation of folk-song must be 
mentioned, namely that it survives by purely oral tradition. By 
our hypothesis the inventors and disseminators of folk-music are 
unlettered, and are therefore unable to stereotype their inventions 
by means of reading and writing. I t  is on this that the whole 
nature of folk-song and all questions of its origin and develop- 
ment depend. 

I t  is sometimes held that the word "folk-song" should be used 
in what is called a "broad" sense so as to include not only genu- 
inely traditional music, but all those songs of a popular character 
which are habitually sung by the people of a country. But, in fact, 
the difference between these two classes of music is a real and 
scientific one, which is properly recognized by the Germans in 
their distinction between a "\.701kslied" and a "Volksthumliches- 
lied." What common denominator can be found which will cover, 
on the one hand, such a song as "Tom Bowling" and, on the other, 
the "Lazarus" tune in English Cozlnty Songs? In  the one case 
we can judge the date and even guess at  the composer; but who 
can date a folk-song? Indeed, a folk-song is neither new nor old; 
it is like a forest tree with its roots deeply buried in the past but 
which continually puts forth new branches, new leaves, new fruit. 

Collectors are often asked by would-be intelligent enquirers as 
to the age of some folk-song, as if the question of age were either 
important or relevant. Others (sceptics) suggest that the tradi- 
tional singer "made it  up himself." The answer to this, of course, 
is that quite possibly he did to some extent "make it up himself," 
although this in no way adds to, or takes away from, its scientific 
or artistic value. I t  is not the question of age or authorship that 
is important in a folk-song but that of spontaneity and beauty. 
When a collector nowadays hears a song sung by a traditional 
singer he may be pretty sure that, if the singer is a true artist, he 
will have unconsciously added something of his own to what he 
sings. A folk-song then is always grafting the new on to the old. 
This is the answer to the question: "How old is that folk-song?" 

A folk-song is neither new nor old because it  is continually taking 
on new life; i t  is an individual flowering on a common stem. 

This brings us to the vexed question of the "communal growth" 
of folk-song; and here it may be pointed out that much useless 
derision has been wasted over a supposed theory of "communal 
origin." No one has ever laid it down as an indisputable propo- 
sition that folk-song has a communal origin, though even this is 
not so impossible an idea as some people suppose. N o  one insists 
that some individual must have invented every word of our lan- 
guage. Who invented "father" or "plough" or "sun" or  any other 
of the words that belong to primitive life? If we admit commu- 
nal authorship in our language, is it not even more probable in  
such an intangible matter as music? 

However, i t  is not necessary to prove the communal origin of 
folk-song in order to argue in favour of its communal growth. 
I t  is yell known that when a runloured fact or story becomes 
spread about it soon is circulated in various altered forms and 
this in spite of the fact that everyone who repeats the story is 
anxious to repeat it  correctly. How much more then will a song 
become altered by oral repetition when each new singer is bound 
only by his artistic predilections? If he thinks he can improve the 
song, why should he not do so? If he finds it  too difficult why 
should he not simplify i t?  Thus a folk-song evolves gradually as 
it passes through the minds of different men and different genera- 
tions. . . 

Nor will this gradual change ever be a process of deterioration, 
because those versions of the tune which are distasteful to others 
will die a natural death. Here then is a clear case of the survival 
of the fittest. A tune which has been handed down from father to  
son through many generations will represent the united imagina- 
tions of thousands of men and women through hundreds of years 
of evolution. 

This then is the much discussed "communal growth" theory, 
and it is borne out by the facts. Collectors know well that nu- 
merous variants of the same tune have been found in different 
parts of the country and, conversely, that tunes have been found 
which are quite distinct from each other, but a t  the same time 
have features that point to a common stock. Thus Grimm's fa- 
mous apophthegm "a folk-song composes itself" is not, after all, 
a piece of misty emotionalism but represents the hard common- 
sense facts of the case. (R. V. W ) 

Cowboy Songs.-The ballad spirit, common t o  all peoples 
and particularly active in European nations and their descendants, 
survived until recent years and under exceptionally friendly con- 
ditions in the section of the United States lying west of the 
Mississippi river. Here a fairly large group of men, almost all of 
Anglo-Saxon descent, were removed from easy contact not only 
with printed matter but with entertainment of any sort. Each 
man spent many hours entirely alone when on night herd or 
when range riding, engaged frequently in work that absorbed only 
a part of his attention; and he and his small group, about the 
chuck wagon or in going up the trail, spent long terms ~ \ i t h  only 
such social amusements as they could provide for themselves. 
Situated thus. the ballad-making instinct revived. with the result 
that there came into being a considerable body of folk-songs 
which have been preserved and perpetuated by oral tradition, 
and have been designated loosely for present purposes Cowboy 
Songs. 

These songs are interesting chiefly as human documents, for 
the light that they throw on the conditions of frontier life. and 
for their reflection of the old time cattle baron and his crew. 
The nhole cycle of the cowboy's experience-its monotony, its 
fun, its heroes. its love affairs, its dangers. and the epics of the 
long dr~ves overland from Texas to Montana-is set forth in the 
songs made and sung by the men themselves. Further, the 
material offers to students of folk literature a picture of folk- 
songs in the process of manufacture and transmission. In  a strict 
sense the 5ongs of the cowboys are not ballads, yet, in the method 
of production. preservation and distribution. they show points of 
kinship to the accepted ballads of the Child collection. For ex- 
ample, the refrain of the ballad form is often present, adapted a t  
times to common cattle cries: there are occasional instances both 
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of simple and incremental repetition; some songs are introduced 
by the stereotyped "Come all ye." Also, a majority of the songs 
are without known authorship; some of them bear indication of 
communal composition, probably around the evening camp fires 
or  the larger gatherings of the general roundups or in song con- 
tests, where the champion of one ranch "sang down" the champion 
of another ranch by the process of singing a greater number of 
songs. Some are adaptations of songs already well known, changed 
t o  fit a new environment; all, of whatever origin, existed for a 
number of years in oral literature, each singer feeling the freedom 
of an  author, introducing his personal experiences, amending the 
phrasing, and giving that breath of real life that is prPjent in true 
folklore. 

During the time of their highest popularity these songs were 
not in print except in an occasional flewspaper, but later a few 
small books, now out of print. appeared containing the words of 
some of the songs along with original verses by the local poet 
sponsoring them. 

The  best known of the real cowboy songs were widely distrib- 
uted over the entire western United States, with 30 \:ersions of 
the same song coming into the hands of a single collector from 
locations as far  removed from each other as Idaho. California and 
Texas. I n  all, some hundreds of genuine cowboy songs were cur- 
rent among the frontiersmen, springing up as naturally, as unob- 
trusively, as did the prairie grass; and destined, except for the 
interest of scholars, to perish as noiselessly and as completely. As 
might be expected some of the cowboy's best poetic effort was 
expended on songs not suitable for publication. 

BIBLIOGRAPHY.-J. A. Lomax, Cowboy Songs atzd Other Frontier 
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Sailor Chanties and Coz'boy Songs; Texas Folk-Lore Society, Tezas 
and Southwestern Lore (1927)  ; J.  Frank Dobie, Songs and Ballads of 
the Frontier Folks; C .  Siringo, Cowboy Songs (privately printed and 
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FOLLEN, AUGUST (or, as he later called himself, ADOLF) 
LUDWIG (1  794-18 j 5): German poet, was born a t  Giessen on 
Jan. 21, I 794, the son of a district judge. He  studied a t  Giessen 
and Heidelberg. and after leaving the university edited the Elber- 
feld Allgelneine Zeitung.  

Suspected of being connected with radical plots, Follen was 
imprisoned for two years in Berlin. On his release .in 1821 he 
.c?;ent to Switzerland, where he lived until his death a t  Berne on 
Dec. 26. 1855  

Besides a number of minor poems Follen wrote Harjengriisse 
aus  Deutschland und der Schweiz (1823) and Malegys und Vivian 
(1829), a knightly romance after the fashion of the romantic 
school. The series of sonnets entitled An die gottlosen Nichts- 
wiiteriche, aimed at  the liberal philosopher Arnold Ruge, started 
a violent literary quarrel. 

Follen's best-known work is a collection of German poetry 
entitled Bildersanl dcutscher Dichtz~ng ( 182 7). 

FOLLEN, KARL (1795-18401, German poet and patriot, 
brother of A. L.  Follen, \\-as born a t  Romrod, Hesse-Darmstadt, 
on Sept. 5, I 795. He  studied at  Giessen. and after a year's serv- 
ice in the army (1813) began the study of jurisprudence, and in 
1818 established himself as Privatdocent ("unpaid but official 
lecturer") of civil law at  Giessen. Suspected of political intrigues, 
he removed to Jena, and thence, after the assassination of Kotze- 
bue, fled to France. After the political murder of the duc de Berry 
(Jan. 14, 1820), Follen was regarded as suspect, and took refuge 
in Switzerland; but the Prussian authorities imperatively demand- 
ing his surrender, he sought in 1824 the hospitality of the United 
States. There he taught German at  Harvard in 182 j, and in 1830 
was appointed professor; but he forfeited his post in 1835 by his 
antislavery agitation, and became Unitarian minister a t  Lexing- 
ton, Mass. (1836). He perished at  sea on the night of Jan. 13-14, 
1840. 

Follen was the author of several celebrated patriotic liberal 
songs. The best is perhaps Horch nrtf, ihr Fiirsten! D I L  I.'olk, horch 
a z ~ f !  It was published in A. L. Follen's collection of patriotic 
songs, Freie S t i~ izmen frischer Jztgertd. 

His wife Elisa Lee (1787-1860) published after his death 
his lectures and sermons. with a biography written by herself 
( j  vol.. Boston. 1836). 

FOLSOM, an early American Indian culture named after the 
t o m  of Folsom. N.Rf., near which the first artifacts were found. 
There, in 1926. a stone point was discovered in direct association 
with the remains of a giant extinct bison (Bison antiquzls figginsi, 
at that time classified as Biso~z  taylovi) by an expedition from the 
Colorado 31useum of Natural History. led by J. D. Figgins. The 
acceptance by archaeologists and paleontologists of this associa- 
tion of Folsom culture remains with an extinct Pleistocene bison 
required a new interpretation of the problem of the peopling of 
the new world. Previously the earliest Americans were thought 
to have arrived three or four millenniums prior to European con- 
tact. Early estimates of approximately ~ o , o o o  years for the age 
o f  the Folsom culture (which, however, by no means represents 
the earliest culture in the new x~orld) ,  based primarily on geo- 
logical dating methods, are supported by later estimates based on 
the radiocarbon analysis of bone and shell samples from a site near 
Lubbock. Tex., containing Folsom artifacts. 

The single type of artifact most characteristic of the F,olsoni 
culture is a thin lanceolate stone projectile point with a deeply 
concave base and a long narrow flake removed lengthwise from its 
tn.0 flat surfaces. This gives the Folsom point a fluted or "hollo~v- 
ground" appearance. Folsom points seem to represent a relatively 
late refinement of the fluting technique, which may have been in 
use in Sor th  America as early as 1z.000 years ago. They are be- 
lieved to have been used on a thrusting spear. 

The Folsom culture is best known from excavations by a Smith- 
sonian institution field party in 1934 and 193 j. under the direction 
of F.  H .  H.  Roberts. Jr.! at the Lindenmeier site in northeastern 
Colorado. There a deeply buried Folsom campsite had been par- 
tially exposed by erosion. Excavation of the uneroded portion 
yielded an extensive inventory of nonperishable tools associated 
with hearths and the remains of extinct bison and camel. Char- 
acteristic stone tools from the Lindenmeier site include snub-nosed 
scrapcrs, end scrapers, side scrapers, drills, gravers and various 
types of knives. There are also sandstone shaft polishers and 
rubbing stones, some bone punches or a d s  and several bone frag- 
ments of problematical use decorated with engraved lines. The 
kinds of tools and the condition of the animal bone at  the Linden- 
meier site indicate that the Folsom people subsisted primarily by 
hunting large bison. and that they were not dependent to any 
great extent on wild plant foods. While Folsom remains have 
been found in localities as widely scattered as southern Alberta, 
Can., and southern Texas, the centre of activity of the Folsom 
culture was the southern high plains region, particularly the east- 
ern portions of what are now Colorado and New Mexico. The 
distinctive culture of the Folsom hunters appears to have been 
replaced by the Plano hunting cultures before 8.000 years ago. 
See also ARCHAEOLOGY: Pr~lz is tory:  T h e  N e w  IVorld Prior t o  
Urban Civilization; IYDIAN. NORTH AMERICAK: Prehistory. 

BIBLIOGR.APHY.-H. M. Wormington, Ancient Man in North America, 
4th rev. ed. (1957) ; F. H. H. Roberts. Jr., 'l.4 Folsom Complex," Snzith- 
son. Misc. Coll., 94:4 (1935), "-4dditional Information on the Folsom 
Complex," Snzithson. Misc. Coll., 95: 10 (1936). ('4. J .  J . )  

FONBLANQUE, ALBANY WILLIAM (1 793-1872), 
English journalist, was born of a French Huguenot family. His 
father was an Equity barrister and M.P. for Camelford. Fon- 
blanque began journalistic work in 1812, and attracted attention 
by the boldness of his opinions and the superiority of his style 
to the ordinary work of the day. I n  1830 he became editor\of 
The  Examiner, and remained in control until 1847. Fully main- 
taining the level of political independence set by the Hunts,  he 
inspired the admiration even of his opponents by his wit, and 
T h e  Exanziner was the standard of literary merit in the journal- 
istic world. 

See the Life and Labours of Albany Fonblanque, ed. by  his nephew, 
Edward Barrington de Fonblanque (1873). 

FOND DU LAC, an industrial city, seat of Fond du Lac 
county, \\;is., U.S.. is located at  the south end of Lake \%'innebago 
in a daiiy farming and resort region, 150 mi. N.J\'. of Chicago. 



Platted by speculators in 1835, Fond du Lac attracted many 
German immigrants. Sawmills and wood product manufacturing 
prospered before the pine forests were removed. The town was 
incorporated as a village in 1847 and chartered as a city in 1852. 
A council-manager form of government mas adopted in 1957. 
(For comparative population figures sre table in WISCOKSLV: 
Popz~lation.) 

Principal products include machine tools. refrigerators and out- 
board motors. Recreation centers on the lake where motorboat 
races attract entries from many states. The Episcopal Cathedral 
Church of St. Paul, with its wood carvings from Oberammergau, 
is a famous institution. One-third of the children attend parochial 
schools. A vocational school and an extension of the University of 
Wisconsin provide education beyond high school. (W. D. W.) 

FONDI, a town of Lazio, Italy (anc. F u ~ z d i ) ,  province of 
Latina, 12  mi. N.W. of Formia, and 69 mi. S. of Rome by rail. 
Population (1957 est.) 21,529 (commune). I t  lies 25 ft. above sea 
level a t  the north end of a plain surrounded by mountains, which 
extend to the sea. I t  occupies the site of the ancient Fundi, a 
Volscian town, belonging later to Latiufrz ad~ectum, on the Yia 
App~a,  still represented by the modern high road which passes 
through the centre of the town. I t  is rectangular in plan, and por- 
tions of its walls are preserved. The gate on the northead still 
exists, and bears the inscription of three aediles who erected the 
gate, the towers and the wall. In the neighbourhood are remains 
of ancient villas. and along the Via Appia still stands an ancient 
wall of opus reticzllatum, with an inscription. in large letters, of 
one Varronianus, the letters being at  intervals of 25 ft. 

The modern tonn is st111 enclosed by the ancient walls. The 
castle on the south-east side has some I 5th-century windows 
with beautiful tracery. Close by is the Gothic church of S P~etro 
(formerly S. Maria), the cathedral until the see was united with 
that of Gaeta (1818). I n  the Dominican monastery the cell 
which St. Thomas Aquinas sometimes occupied is shown. 

The ancient city of Fundi in 338 B c. (or 332) received (with 
Formiae) limited, and in 188 B.C. full citizenship, because it had 
always secured the Romans safe passage through its territory. 
This was strategically important for the Romans, as the military 
road definitely constructed by Appius Claudius in 312 B.c., still 
easily traceable by its remains, and in part followed by the 
high-road, traversed a narrow pass. which could easily be blocked, 
between Fundi and Formiae. The family of Livia, the consort 
of Augustus, belonged to Fundi During the Lombard invasions 
in 592 Fundi was temporarily abandoned, but it came under 
papal rule by 754. Pope John VII I  ceded it with its territory 
to Docibile, duke of Gaeta, but sometimes it appears as an inde- 
pendent countship. though held by members of the Caetani fam- 
ily, who about 1297 returned to it. In  1jo4 it was given to 
Prospero Colonna. I n  1534 Khair-ed-Din Barbarossa tried to 
carry off Giulia Gonzaga. countess of Fondi. and sacked the 
city. I n  1721 it \+as sold to the Di Sangro fam~ly. in nhich it 
still remains. I ts  position as a frontier town between the papal 
states and the kingdom of Naples, just in the territory of the 
latter-the \;ia Appia can easily be blocked either north-west 
a t  the actual frontier called Portella or south-east of it-afiected 
it a good deal during the French Revolution and the events which 
led up to the unification of Italy. 

The Lago di Fondi, in the middle of the plain, and the marshes 
surrounding it, compelled the Via Appia to make a considerable 
dCtour. The lake was also known in classical times as lacus 
Amyclartz~s, from the town of Amyclae or Amunclae, founded, 
according to legend, by Spartan colonists, and probably 
destroyed by the Oscans in the jth century B.c.; the bay was 
also known as more Amuncla~tzlnz. The ancient Speluncae 
(mod. Spevlonga) on the coast also belonged to the territory of 
Fundi. Here was the imperial villa in which Sejanus saved the 
life of Tiberius, who was almost crushed by a fall of rock. Con- 
siderable remains of it, and of the caves from which it took its 
name, still exist I m.  S.E. of the modern village. Wine of the 
liger Caeczibtis, the coast plain round the Lago di Fundi, was 
praised by Horace. The plain of Fondi is the northernmost point 
in Italy where the cultivation of oranges and lemons is regularly 

carried on in modern times. 
See T.. Ashby, in Enslish Historical Review, xix. (1904) 557 seq. 

for a notice of Italian works on the subject. (T. A.) 
FONSAGRADA, a town of N.W. Spain, in Lugo province; 

38 mi. E.N.E. of Lugo by road. Pop. ( r g j o )  14.584 (mun.).  
Fonsagrada, over 3.000 it .  above sea level, is the market for the 
agricultural and dairy produce of the fertile valleys in the sur- 
rounding mountains, but its trade is mainly local, owing to the 
lack of com~nunications beyond the Lugo-Rivadeo road. Insur- 
gents captured the town early in the civil war of 1936-39. 

FONSECA, MANUEL DEODORO DA (1827-1892). 
professional soldier and first president of Brazil. was born in 
,\lagoas (Marechal Deodoroj on Aug. 5; rSz7. The son of an 
army oficer. Fonseca s-as trained from childhood for a military 
career. H e  distinguished himself for personal valour and military 
prowess in the Paraguayan war (1864-1870) and rose rapidly in 
the army thereafter. His rise to prominence occurred during a 
period of increasing political activity by army officers. many of 
whom favoured a republic. Although Fonseca was not an ardent 
republican, he defied the emperor, insisting that his fellow officers 
had the right to express their political views publicly even when 
they opposed the empire. The imperial government, severely 
weakened by other problems, could not withstand the direct mili- 
tary challenge to its authority. On Nov. I j. 1889, Fonseca led 
the bloodless coup d'e'tnt that toppled the empire and set up the 
republic. H e  served as provisional president until Feb. I 891. when 
he Tvas elected president by the constituent assembly. Arbitrary 
and autocratic. Fonseca lacked the capacity for political compro- 
mise. Unable to work harmoniously with his ministers or the 
congress, he resigned in Nov. 1891 and retired from public life. 
He died at  Rio de Janeiro on .lug. 23, 1892. 

Despite Fonseca's personal limitations as a political leader. 
his short regime established the institutional framework within 
~vhich the republic functioned for nearly 40 years. Cnder his 
leadership a constitution patterned somewhat after that of the 
United States Lvas issued (Jan. 1891); the highly centralized gov- 
ernment of the empire was replaced by a federal system in which 
the states enjoyed almost complete political and economic 
autonomy; and the army was confirmed as a major element in 
the Brazilian political process. (R. E. P.) 

FONSECA, GULF OF (GOLFO DE FONSECA), a sheltered in- 
let of the Pacific ocean in Central America, shared by Nicaragua 
on the south, by Honduras on the east and northeast and by El  
Salvador on the north and northwest. The gulf is about jo  mi. 
long and about 30 mi. wide at  the mouth between .4mapala and 
Cosigiiina points; it is regarded as one of the world's finest natural 
harbours, being protected from the winds and waves of the Pa- 
cific by the islands of Conchagiiita, ilIeailguera and the rocky 
Farallones. I t  is surrounded by volcanic shores with huge sugar- 
loaf islands, some of ~vhich are under cultivation, dotting the sur- 
face, and receives the Choluteca. Goascoran and Estero Real 
rivers and the Rio Kegro. The chief ports are La Uni6n ( q . ~ . ) ,  
Amapala and Puerto Morazin (on the Estero Real. Nicaragua). 
The Gulf of 1;onseca  as discovered in I j 2 2  by Gil Gonzalez de 
Xvila and n.as named by him after his patron, Archbishop Juan 
Rodriguez de Fonseca, persecutor of Columbus. Under the 
Gryan-Chamorro treaty (1916) with Nicaragua, the U.S. acquired 
a perpetual option to the site of an interoceanic canal in Kicaraguan 
territory; a t  this time Sicaragua also granted the U.S. the right 
to establish a naval base on Corn Island if and when the Sica-  
raguan canal should be constructed. Ho~vever, both Honduras 
and El Salvador protested to this latter grant, asserting that the 
waters of the guli were not open sea but the joint property of El 
Salvador, Honduras and Xicaragua. (L. \YE.) 

FONT, the vessel used in churches to hold the wa'ter for 
Christian baptism. In  the apostolic period baptism was adminis- 
tered a t  rivers or natural springs, Lat. fons (cf. Acts viii. 36), and 
no doubt the primitive form of the rite was by i??z~rzersion in the 
water. I?zfz~sio?z-pouring water on the head of the neophyte- 
was early introduced into the west and north of Europe on ac- 
count of the inconvenience of immersion, as well as its occasional 
danger; this form has never been countenanced in the Oriental 



churches. Aspersion, or sprinkling, was also admitted as valid, 
but recorded early examples of its use are rare (see BAPTISM). 
These different modes of administering baptism have caused 
corresponding changes in the receptacles for the water. After 
the cessatio~l of persecution, when ritual and ornament began 
to develop openly, special buildings were erected for administering 
the rite of baptism. This was obviously necessary, for a large 
piscine (basin or tank) in which candidates could be immersed 
would occupy too much space of the church floor itself. These 
baptisteries consisted of tanks entered by steps (an ascent of 
three, and descent of four, to the water mas the normal but not 
the invariable number) and covered with a domed chamber (see 
BAPTISTERY). 

By the 9th century, however, the use of separate baptisteries 
had generally given place to that of fonts. The material of which 
these were made was stone, often decorative marble; as early 
as 524, however. the council of Lerida enacted that if a stone font 
were not procurable the presbyter was to provide a suitable vessel, 
to  be used for the sacrament exclusively. which might be of any 
material. In the Eastern Church the font never became an im- 
portant decorative article of church furniture. 

Few if any fonts older than the I ~ t h  century survive. These are 
all of stone, except a few of lead; much less common are fonts o f '  
cast bronze (a  fine example, dated 1112, exists a t  the Church of 
St.  Barthelemy, Liege). The most ancient are plain cylindrical 
bowls, with a circular-sometimes cruciform or quatrefoil-out- 
line to the basin, either without support or with a single central 
pillar; occasionally there is more than one pillar. The basins are 
usually lined with lead to prevent absorption by the stone. 
The church of Efenechtyd, Denbigh, possesses an ancient font 
made of a single block of oak. 

Fonts early began to be decorated with sculpture and relief. 
Arcading and interlacing work are common; so are symbol and 
pictorial representation. A very remarkable leaden font is pre- 
served a t  Strasbourg, bearing reliefs representing scenes in the 
life of Christ. At Pont-8-Mousson on the Moselle'are bas-reliefs 
of St. John the Baptist preaching, and baptizing Christ. Carya- 
tides sometimes, take the place of the pillars, and sculptured 
animals and grotesques of strange design not infrequently form 
the base. Most remarkable is the occasional persistence of pagan 
symbolism; an interesting example is the very ancient font from 
Ottrava, Sweden, which, among a series of Christian symbols and 
figures on its panels, bears a rcpresentation of Thor (see G. 
Stephens' brochure, Tllz~nor the Tlzz~nderer).  

I n  the 13th century octagonal fonts became commoner, and in 
the 14th and succeeding centuries they became the rule. In  
England no fonts can certainly be said to date before the Itorman 
conquest, although it is possible that a few very rude examples, 
such as those of Washaway, Cornwall and Denton, Sussex, are 
actually of Saxon times; of course cannot count as "Saxon 
fonts" those adapted from pre-Norman sculptured stones origin- 
ally designed for other purposes, such as that a t  Dolton, Devon- 
shire. On the other hand, Norman fonts are very common, and 
are often the sole surviving relics of the Norman parish church. 
They are circular or square, sometimes plain, but generally cov- 
ered with carving of arcades, figures, foliage, etc. Some of the 
best examples of "Norman" fonts in England (such as the notable 
specimen in b'inchester cathedral) were probably imported from 
Belgium. Fonts of the Perpendicular period are very common, 
and are generally raised upon steps and a lofty stem, which, to- 
gether with the body of the font, are frequently richly ornamented 
with panelling. I t  was also the custom during this period to orna- 
ment the font with shields and coats of arms and other heraldic 
insignia, as a t  Herne, Kent. 

I n  1236 it  was ordered by Edmund, archbishop of Canterbury, 
that baptismal fonts should be kept under lock and key, as a pre- 
caution against sorcery. The ordinary position in the church was 
and is near the entrance, usually to the left of the south door. 

B I B L I O G R . ~ P H ~ . - F ~ ~ ~ C ~ S  Simpcon, A Series o f  Antient Baptislttal 
Fonts (1828) ; E .  E. Viollet-le-Duc, Dict. raisoiznd de l'architecture, 
vol. v (18j8-68) ; J.  H. Parker, Glossary oJ Architecture; Francis 
Bond, Fonts and Font-Covrrs (1908) ; E .  S. Prior and -4. Gardner, 
A n  Accouttt o f  Llfediaeval Figure-Sculpture in Englatzd ( 1912 )  ; E. T. 
Green, Baptisinal Fonts, Classified and Illzlstrated ( 1 0 2 8 ) .  

FONTAINE, PIERRE FRANCOIS L ~ O N A R D  ( I  762- 
1853)~ French architect and decorator, who supervised work on 
the Louvre for many years. was born at  Pontoise on Sept. 20, 1762, 
and died in Paris on Oct. 10, 1853. Several of his family were 
distinguished architects. 

In 1779 Fontaine went to Paris to study under Peyre the 
younger, and won the second Grand Prix de Rome in 1785. FVith 
this grant he went to Rome. After the French Revolution he was 
employed by Napoleon for the restoration of the palace of Malmai- 
son, and thereafter executed the principal architectural works in 
Paris for Sapoleon I. Louis XL.111 and Louis Philippe. H e  was 
employed with his collaborator. Charles Percier. on the arch of the 
Carrousel, the restoration of the Palais-Royal. the grand staircase 
and several wings of the Louvre and the project for the union of 
the Louvre and the Tuileries. 

The neoclassical Expiatory chapel (1815-26) in Paris is con- 
sidered by many authorities the outstanding work of Percier and 
Fontaine. Together they published Palais, maisons, et azltres 
e'dijces de R o m e  moderne (1802); Descriptions de ce're'monies e t  
de f t tes (1807 and 1810); Recueil de de'corations inte'rieures 
(1812) ; Choix des plus ce'ldbres maisons de plaisance de R o m e  e t  
des environs (1809- I~) ;  Le ParallBle des principales residences 
des soverains d'Europe (1833). 

A history, L'histoire du  Palais Royal,  was published by Fontaine 
alone. 

See M. FouchC, Percier et Fontaine (1905). 

FONTAINEBLEAU, a town of northern France, capital of 
an arrortdissement in the de'partement of Seine-et-Marne, 37 mi. 
S.E. of Paris by rail. Pop. (1954) 17,218. I t  stands in the forest 
of Fontainebleau, nearly 2 mi. from the left bank of the Seine. 
The Tambour mansion, and a portion of the cardinal of Ferrar's 
house, both of the 16th century, are still preserved. Fontaine- 
bleau is the seat of a subprefect and has a tribunal of first in- 
stance. 

The town has quarries of sand and sandstone, saw~mills, and 
manufactories of porcelain and gloves. I t  is a summer resort, 
and the president of the republic frequently resides in the palace, 
one of the largest of the royal residences of France, situated to the 
southeast of the town. 

The exact origin of the palace and of its name (Lat. Fons 
Bleaudi) are unknown, but the older ch2teau was used in the latter 
part of the 12th century by Louis VII. Francis I caused most of 
the buildings of the Cour Ovale to be erected. After Francis I .  
Fontainebleau owes most to Henry IV, Louis X I I I ,  Il'apoleon I ,  
Louis XVIII,  Louis Philippe and Napoleon 111. The park covers 
about 2 0 0  ac. and is traversed by a canal dating from the reign of 
Henry IV. On the north it is bordered by a vinery producing white 
grapes. 

The forest of Fontainebleau is one of the most beautiful wooded 
tracts in France, and has been for generations the haunt of land- 
scape painters. I t  covers 42,200 ac., with a circumference of 56 mi. 
Nearly a quarter of this area is of a rocky nature, and the quarries 
of sandstone supplied a large part of the paving of Paris. Oak, 
pine, beech, hornbeam and birch are chief trees. 

BIBLI~GRAPHY.-P~~O~,  Monographic de Fontainebleau, with text by  
Champollion Figeac (1866) ; Guide artistique et historique au  palais de 
Fontaznebleau (1889) ; E .  Bourges, Recherches sur Fontainebleau 
(1896) ; E .  Plouchart, Fontainebleau (192 j ) .  

FONTAN, LOUIS MARIE (1801-1839), French man of 
letters, was born a t  Lorient. He wrote a number of plays, of 
which Perkins Warbec  (1828), written in collaboration with 
Halevy and Drouineau, was the most successful. He was re- 
peatedly in trouble with the authorities under the Restoration 
and spent some time in prison before the revolution of 1830 
brought him release. 

Fontan's Jeanne la folle, performed in the same year, gained a 
success due perhaps mainly to sympathy with the author's political 
principles. A drama representing the trial of Marshal Ney, written 
in collaboration with Charles Dupenty, Le ProcBs d'un markchal 
de France (printed 1831), was suppressed on the night of its 
production. 

Fontan died in Paris on Oct. 10, 1839. 
A sympathetic portrait o i  Fontan as a prisoner, and an analysis of 
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his principal works, are to be found in Jules Janin's Histoire de la lit- 
te'rature dramatique, vol. i. 

FONTANA, DOMENICO ( I  543-1607), Italian architect 
who worked on St. Peter's cathedral and other famous buildings 
of Rome and Naples, was born a t  hlelide (Mili) on Lake Lugano 
in I 543! and died at  Saples .  in 1607 For Cardinal hlontalto 
(afterward Sixtus V) he erected a chapel in the church of Santa 
Maria Plaggiore and the Villa Negroni, Rome. On the election of 
Sixtus Y, Fontana became his chief architect. 

Among his works were the Laleian palace, the palace of Monte 
Cavallo (the Quirinal), the Vatican library and other buildings, 
executed in the baroque style. IVith Giacoma della Porta he com- 
pleted the dome of St. Peter's cathedral (1585-go) from llichel- 
angelo's model. 

I n  the course of building an aqueduct, Fontana came across re- 
mains of the ancient city of Pompeii (q.v.). which was excavated 
many years later. His most famous undertaking was the removal 
of the Egyptian obelisk (brought to Rome in the reign of Caligula) 
from its place in the circus of the Vatican and its erection in front 
of St. Peter's in I 586. 

Fontana was accused of misappropriating public money, and 
was dismissed from his post in 1592 by Clement VIII.  He then 
became architect a t  h'aples to the viceroy, the count of Miranda, 
and built the royal palace. 

Fontana's projected new harbour and bridge were carried out 
after his death. 

FONTANA, LAVINIA ( I  j 52-1 614), Italian portrait 
painter, was the daughter of Prospero Fontana ( q . ~ . ) .  She was 
greatly employed by the ladies of Bologna, and, going then to 
Rome, painted the likenesses of many illustrious personages. She 
enjoyed the patronage of the family (Buoncampagni) of Pope 
Gregory XII I .  The Roman ladies, from the days of this pontiff 
to those of Paul V, elected in 1605, showed no less favour to 
Lavinia than their Bolognese sisters had done. I n  her subject 
pictures she was not so successiul. 

Examples of her work are to be seen at  Bologna, Rome, Florence, 
Venice! Milan; the "Virgin Lifting a Veil From the Sleeping In- 
fant Christ," in the Escorial, Madrid; and the "Queen of Sheba," 
a group of the Mantua courts, in the Dublin museum. Two self- 
portraits are a t  the Pitti, Florence, and one in the Academy of St. 
Luke, Rome. 

Her husband, whose name is given as Paolo Zappi Giovanni of 
Imola, belonged to a distinguished family. He studied painting 
with Lavinia's father, and is said to have painted the draperies 
in many of Lavinia's pictures. 

She was elected into the Academy of Rome, and died in that 
city in 1614. 

FONTANA. PROSPER0 (1512-IW), Italian painter of 
the Mannerist sihool, was born in '~blogna,-and becameB pupil of 
Innocenzo Francucci da Imola. He  la te r  worked 'for - ~ i o r ~ i o  
Vasari and Perino del Vaga in Genoa, Florence and Rome. He  
has left a large quantity of \\ark in Bologna where he lived after 
1540. A representative mork of his early period is the "Entomb- 
ment" in the Bologna Pinacoteca, painted under the influence of 
his first master and comparatively careful in execution. To his 
later period belongs the "St. Alessis Distributing Alms," in S. Gia- 
como Maggiore at  Bologna (1576)~  with many figures in architec- 
tural setting, in the mannered style of Vasari's pupils. He d ~ e d  
in Bologna in I 597. 

I n  portraiture Fontana was outshone by his daughter and pupil, 
LAVINIA FOXTAKA ( I  552-1614; q.v.). She was greatly employed 
in Bologna and in Rome. She enjoyed the patronage of the family 
of Pope Gregory XI11 and painted the likenesses of many illus- 
trious personages. 

FONTANE, THEODOR (1819-1898), German poet and 
novelist, was born at Neu-Ruppin on Dec. 30, 1819. He made 
repeated visits to England, interesting himself in old English 
ballads, and as the first fruits of his tours published Ein  Sonlmer 
zn Loizdon (18 j4) ;  Ails England, Stzldien 2md Briefe (1860) and 
Jenseit des Peecd ,  Bilder zrnd Brief  e azls Sclzottland ( I  860), 
and a volume of ballads Jliiizner und Heldeiz (1860). Fontane 
ranks with Uhland as one of the great ballad writers of the 
19th century. He  drew his material from English, Scottish and 

above all I'russian sources; sometimes, as in Die Briick'am T a y  
from contemporary events. Among the most famous are Archi- 
bald Dozrglas, Scitloss Eger, and one on "der alte Dessauer." 
Fontane was particularly attached to his native Mark of Branden- 
burg: the fascination which it had fo r  him may be seen in his 
delightfully picturesque T17anderzrnge?z dzlrcl~ die Jt lark Branden- 
bzlrg (1862-82, 4 ~01s . ) .  In  1870 he was for three months a 
prisoner of ~ v a r  at Vaucouleurs. His fine historical romance Vor  
den5 Stzlrnt (1878) was follo\~ed by a series of novels of con- 
temporary life: Irrz4nge?z, Il7irrrlngcn (1888) ; St ine  (1890); Liiz- 
-a'ederbringlich (1891) ; Efli  Briest (189 j )  ; Der Stechlin (1899), 
in which Fontane adapted the realistic methods and social crit- 
icism of contemporary French fiction to the conditions of Prus- 
sian life. H e  died on Sept. 2 0 ,  1898 at Berlin. 

Fontane's other works include: Kriegsgejangen, Erlebtes 1870 
(1871) ; Drr Krieg gegen Frankreich 1870-71 (1874-76) : Fontane's 
Grsiimmclte Romntze und Erzahlu7zgen were published in 12 vols. 
(18qc-91, and ed., r g o j ) .  For his life see the autobiographical works 
~ t f r i n e  Kindcrjnlzye ( 1894). and V o n  Zzanz ig  bis Drrissig (1898) ,  also 
Buieir apz stine Familie (1905). See also monographs b y  F. Servaes 
( IQOO) ,  Zillman (Stuttsart, 191g), Wandrey (Munich, r g ~ g ) ,  and K. 
Hayens (London, 1920). 

FONTANES, LOUIS, R ~ A R Q U I S  DE ( I  j j7-1821), French 
poet and politician, was born at  Niort (Deux Sevres) on hlarch 6, 
1757 H e  wrote a number of poems, including a version of Pope's 
Essay on  ,\Ian. Fontanes drew up the protest of the citizens of 
Lyons against Collot d3Herbois, and was for some time in hiding. 
On the fall of Robespierre he was made professor of literature in 
the ~ c o l e  Centrale des Qz~atre-Nations,  and he was one of the 
original members of the Institute. He  was exiled by the Directory 
and made his way to London, where he was associated with 
Chateaubriand. H e  soon returned to France, and his admiration 
for Xapoleon, who commissioned him to  write an e'loge on Wash- 
ington, secured his return to the Institute and his political pro- 
motion. H e  was president of the legislative chamber from 1804 to  
1810. Fontanes has been accused oi  servility to Napoleon, but he 
remonstrated with him on the judicial murder of the duc d'Eng- 
hien, and as grand master of the university of Paris (1808-1815) 
he supported monarchical principles. He  was made a marquis in 
181 j. He  died on hlarch I 7,  1821, in Paris. 

See his Oeuvres ( 2  vols. 1839), ed. Sainte-Beuve. 

FONTENAY-LE-COMTE, town of western France, capital 
of an arrondissement in the dkpartement of Vendke 30 mi. N.E. of 
La Rochelle by rail. Pop. (19 54) 7,995. 

Fontenay existed in the time of the Gauls. The affix of "comte" 
was added when i t  was given to the count of Poitou, under whom 
i t  became capital of Bas-Poitou. Ceded to the English by the 
treaty of Bretigny in 1360 it was retaken in 1372 by Bertrand du 
Guesclin. I t  sufiered repeated capture during the Religious LVars 
of the 16th century, was dismantled in 1621 and was occupied both 
by the republicans and the Vendeans in the war of 1793. From 
1790 to 1806 it \\as capital of the department of i7endi.e. A 
straggling town, it is situated on both banks of the Vendhe, a t  the 
head of navigation. The church of Notre Dame (15th-18th cent ) 
is rich in sculpture, and there are several old houses. The HBtel de 
Terre Neuve (1595-1600) contains collections of furniture and 
tapestry. The Fontaine des Quatre-Tias, given to the town by 
King Francis I., commemorates the birth of many prominent men. 
Fontenay-Le-Comte is the seat of a subprefect and has a tribunal 
of first instance. I t  manufactures felt hats, oil and soap; timber- 
sawing, flour-milling and tanning are also carried on. There is 
trade in grain, fruit, horses, mules, timber, etc. 

FONTENELLE, BERNARD LE BOVIER DE (1657- 
I; 5;). French scientist and man of letters, described by Voltaire 
as the most universal mind produced by the era of Louis XIV. 
Font,enelle was born at Rouen on Feb. 11, 1657, of middle-class 
parents. his father being an advocate and his mother a sister of 
Pierre and Thomas Corneille; he \i7as educated at  the local Jesuit 
college. proceeded to study law. made an unsuccessful start  as a 
barrister and thereafter devoted himself to literature and philoso- 
phy. TITO of his early publications mere libretti for tragic operas 
(Psyclze', 1678; Belle'ropl~on, 16jg) ,  and despite later preoccupa- 
tions he still nrote  occasionally for the theatre in the 1730s and 
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1740s. Though he visited Paris in his youth he did not settle 
there until he had passed 30, by ahich time he had become famous. 
His literary activity during the six years 1683-88 won him a great 
reputation. The Lettres galantes (1683; expanded edition 168j) 
contributed to this, but the Nouveaux Dzalogues des morts  (1683; 
2nd part, 1684) enjoyed a greater success and are more interest- 
ing to a modern reader. Conversations, modeled on the dialogues 
of Lucian, between such figures as Socrates and Montaigne, 
Seneca and Scarron, serve to place in circulation new philosophical 
ideas. The work of popularization was carried further by the 
Histoire des oracles (1686; critical edition by L. Rlaigron 1908; 
reprinted 1934), based on the Latin treatise D e  oraculis etlznicorzl?n 
of the Dutch writer Anton van Dale (1683). Here Fontenelle uses 
a technique later to become popular with the 18th-century plzilos- 
oplzes: it is to make criticisms of pagan religions in such a way 
that the reader \\-ill inevitably turn them against Christianity. The 
same antireligious bias is seen in his amusing satire Relation de 
l'ile de Bor?ze'o (published in the Dutch periodical LVotlvelles 
de la Re'publique des Lettres,  1686), nhere the civil war between 
the anagrammatic princesses MrCo and ECnegu symbolizes the 
dissensions between Catholics (Rome) and Calvinists (Genkve- 
Geneva ) . 

Fontenelle had not abandoned belles-lettres. His Poksies pas- 
torales (1688) contains an interesting "Digression sur les anciens 
et les modernes," in which he shows himself an unashamed sup- 
porter of the moderns even to the extent of regarding many of 
Descartes's ideas (though not his method) as superseded. I t  was 
as a nholehearted Cartesian, however, that Fontenelle had pub- 
lished his most famous work, the Entretiens sur la pla~ralitd des 
mondes  (1686; critical edition by R. Shackleton, 195 5). I t  is not 
an exaggeration to say that these charming and sophisticated dia- 
logues were more influential than any other work in securing popu- 
lar and fashionable acceptance of the Copernican system, still 
far  from commanding universal support in 1686. Fontenelle's 
basis of scientific documentation was meagre: his main authority 
n a s  Bishop John LYilkins' T h e  Discovery o j  a Wor ld  i n  the J!Ioone 
(1638), and some of his figures were wildly erroneous even by the 
standards of his own day. He v7as unfortunate in the moment of 
his publication: the Cartesian theory of vortexes, on which his 
nork was based, \\as refuted the next year in Newton's Principia. 
But the Elztretie~zs were nevertheless exceedingly successful. Their 
author n7as elected to the Academie Franlaise in 1691 and became 
perpetual secretary to the AcadCmie des Sciences in 1697. He n7as 
also elected to the AcadCmie des Inscriptions in I 701. 

The secretaryship of the AcadCmie des Sciences became in Fon- 
tenelle's hands a highly influential office and afforded him his main 
occupation for the rest of his life. I t  mas his duty to publish the 
memoirs presented to the academy and to write its history, nhich 
he did (sometimes tendentiously) in his Histoire de I'Acaddnzie 
royale des sciences, covering the years from 1699 to 1740 in a 
series of volumes that appeared annually from 1702. His account 
of the earlier years, from the foundation of the academy in 1666, 
did not appear in the series till 1733; but his Histoire du  renouvel- 
lement  de Z'Acade'i~zie nas  published separately in 1708. In~tially 
quite undistinguished as a scientist, he later became highly compe- 
tent, though without ever being original. H e  frequently revised 
and amended his Entretiens; he kept abreast of new develop- 
ments in all branches of science and corresponded with scientists 
in most European countries. He developed his talent for lucid 
popular exposition so that in some of his obituary notices read to 
the academy (notably those of Newton and Leibniz) it  reached 
almost the point of genius. 

Fontenelle lived meanuhile a gay social life. Having knonn the 
salon of Madame de SCvignC, he lived to grace that of Madame 
Geoffrin. H e  lvas a close friend of Montesquieu, whom he intro- 
duced into Parisian society. He was ael l  knonn to Voltaire, who 
mocked him in his Micro7ne'gas. He mas ~ i i t t y ,  good-humoured, 
inclined to cynicism and exceedingly cautious, perhaps as a result 
of having been denounced to Louis XIV's government as an atheist 
after the publication of the Relation de l'ile de Borndo. Many 
of the characteristic ideas of the Enlightenment are found in em- 
bryonic form in his works. His most original contribution is in 

his approach to historiography, shown in his D e  1'07-igine des fables 
(1724; critical edition by J. R. CarrC. 1932), where he argues for 
the polygenesis of fables and tentatively addresses himself to com- 
parative religion. He attended a ball a t  the age of 98 and died 
on Jan. 9, 17 57.  a month short of his century. 

BIBLIOGR~PHT.-The most serviceable collected editions of the 
Oeuvres d e  Foatenelle, 3 vol. ( 1 8 1 8 ) ,  and 5 vol. ( 1 8 2 5 ) ~  do not include 
the Hzstoire de lJAcade'nzie royale des sciences. See also L. Maigron, 
Fontenelle, l'honzme, l'oeuvre, l'influence (1906) ; J .  R.  Card, La 
Philosophie de Fontenelle, ou le sourire de la raisolt (1932).  (RT. S ) 

FONTENOY, a village of Belgium, province of Hainaut, 
4 mi. S.E. of Tournai, pop. (1955 est.) 684; the scene of the 
battle of Fontenoy, in which on Rlay 11, 1745, the French army 
under Marshal Saxe defeated the Anglo-Allied army under the 
dulie of Cumberland. The object of the French (see also Aus- 
TKIAN SUCCESSIO~~, WAR OF THE) was to cover the siege of the 
then important fortress of Tournai; that of the Allies, who slowly 
advanced from the east, to relieve it. Informed of the impending 
attack, Louis XV., with the dauphin, came with all speed to wit- 
ness the operations, and by his presence to give Saxe, who was in 
bad health and beset with private enemies, the support necessary 
to enable him to command effectively. Under Cumberland served 

PLAN O F  T H E  BATTLE O F  FONTENOY.  MAY 1 lTH.  1745 

the Austrian field-marshal Konigsegg, and, a t  the head of the 
Dutch contingent. the prince of Waldeck. 

The right of the French position (see map) rested on the river 
a t  Antoing, which village was fortified and garrisoned; between 
Antoing and Fontenoy three square redoubts were constructed; 
and Fontenoy itself was put in a complete state of defence. On 
the left rear of this line, and separated from Fontenoy by some 
furlongs of open ground, another redoubt was made at  the corner 
of the wood of Barry and a fifth towards Gavrain. The infantry 
was arrayed in deployed lines behind the Antoing-Fontenoy re- 
doubts and the low ridge between Fontenoy and the wood; behind 
them mas the cavalry. Marshal Saxe himself, who was suffering 
from dropsy to such an extent that he was unable to mount his 
horse, slept in a wicker chariot in the midst of the troops. At 
early danm of May 11, the Anglo-Hanoverian army with the 
Austrian contingent formed up in front of VCzon, facing towards 
Fontenoy and the wood, while the Dutch on their left extended 
the general line to PCronne. The total force was 46,000 against 
52,000 whom Saxe could actually put into the line of battle. 
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I t  was resolved that the Dutch should attack the front Antoing- 

Fontenoy, while Cumberland should deliver a flank attack against 
Fontenoy and all in rear of it, by way of the open ground between 
Fontenoy and the wood. A great cavalry attack round the tsood 
was projected but had to be given up, as in the late evening of 
the 10th the Allies' light cavalry drew fire from its southern edge. 
Cumberland then ordered his cavalry commander to form a scrcen 
facing Fontenoy, so as to cover the formation of the infantry. 
On the morning of the I I th another and most important modifica- 
tion had to be made. The advance was beginning when the re- 
doubt a t  the corner of the wood became visible. Cumberland 
hastily told off Brigadier James Ingoldsby to storm this redoubt 
which, crossing its fire with that of Fontenoy, seemed absolutely 
to inhibit the development of the flank attack. At 6 A.M. the 
brigade moved off, but it was irresolutely handled; and after wait- 
ing as long as possible, the British and Hanoverian cavalry rode 
forward and extended in the plain, becoming the target for a 
furious cannonade which drove them back. Thereupon Sir John 
(Lord) Ligonier, whose deployment the squadrons were to have 
covered, let them pass to the rear, and pushed the British infantry 
forward through the lanes, each unit on reaching open ground 
covering the exit and deployment of the one in the rear, all under 
the French cannonade. This went on for two hours, and save 
that it showed the magnificent discipline of the British and Hano- 
verian regiments, was a bad prelude to the real attack. 

I t  was now 9 A.N., and while the guns from the wood redoubt 
battered the upright ranks of the Allies, Ingoldsby's brigade Isas 
huddled together, motionless, on the right. Cumberland himself 
galloped thither, and under his reproaches Ingoldsby lost the last 
remnants of self-possession. To  Ligonier's aide-de-camp, who de- 
livered soon afterwards a bitterly formal order to advance, In- 
goldsby sullenly replied that the duke's orders were for him to 
ad

v

ance in line with Ligonier's main body. By now, too, the Dutch 
advance against Antoing-Fontenoy had collapsed. 

But on the right the cannonade and the blunders together had 
roused a stern and almost blind anger in the leaders and the men 
they led. Ingoldsby was wounded, and his successor, the Hano- 
verian general Zastrow, gave up the right attack and brought his 
battalions into the main body. Meantime the young duke and the 
old Austrian field-marshal had agreed to take all risks and to storm 
through between Fontenoy and the wood redoubt, and had 
launched the great attack, one of the most celebrated in the history 
of war. The English infantry was in two lines. The Hanoverians 
on their left, owing to want of space, w-ere compelled to file into 
third line behind the redcoats, and on their outer flanks were the 
battalions that had been with Ingoldsby. A few guns, man-drawn, 
accompanied the assaulting mass, and the cavalry followed. The 
column may have numbered 14,ow infantry. All the infantry 
battalions closed on their centre, the normal three ranks becoming 
six. (If the proper distances between lines were preserved, the 
mass must have formed an oblong about sooyd.X6ooyd.). 

The duke of Cumberland placed himself at the head of the 
front line and gave the signal to advance. Slowly and in parade 
order, drums beating and colours flying, the mass advanced, 
straight up the gentle slope, which was swept everywhere by the 
flanking artillery of the defence. ??'hen the first line reached the 
low crest, the fire became a full enfilade from both sides, and a t  
the same moment the enemy's horse and foot became visible be- 
yond. A brief pause ensued, and the front gradually contracted as 
regiments shouldered inwards to avoid the fire. Then the French 
advanced, and the Guards Brigade and the Gardes Fran~aises met 
face to face. Captain Lord Charles Hay, lieutenant of the First 
(Grenadier) Guards, suddenly ran in front of the line, took off 
his hat to the enemy and drank to them from a pocket flask, 
shouting a taunt, "We hope you will stand till we come up to you, 
and not swim the river as you did at  Dettingen," then, turning 
to his own men, he called for three cheers. The astonished French 
officers returned the salute and gave a ragged counter-cheer. 
Whether or not the French, as legend states, were asked and re- 
fused to fire first, the whole British line fired one tremendous series 
of volleys by companies. Fifty officers and 760 men of the three 
foremost French regiments fell a t  once, and at so appalling a loss 

the remnant broke and fled. Three hundred paces farther on 
stood the second line of the French, and slowly the mass advanced, 
firing regular volleys. I t  was now well inside the French position, 
and no longer felt the enfilade fire that swept the crest it had 
passed over. Spasmodic counter-attacks on its flanks were re- 
pelled but these gained a few precious minutes for the French. 
I t  was the crisis of the battle. The king, though the court medi- 
tated flight, stood steady with the dauphin at  his side-Fontenoy 
was the one great day of Louis XV.'s life-and Saxe, ill as he 
was, mounted his horse to collect his cavalry for a charge. The 
British and Hanoverians were now at  a standstill. More and 
heavier counter-strokes were repulsed, but no progress \\-as made; 
their cavalry was unable to get to the front, and Saxe was by now 
thinking of victory. Captain Isnard of the Touraine regiment sug- 
gested artillery to batter the face of the square, preparatory to  a 
final charge. The nearest guns were planted in front of the assail- 
ants, and used with effect. The infantry led by Lowendahl, fas- 
tened itself on the sides of the square. On the front, waiting for 
the cannon to do its work, were the Maison du Roi, the Gendar- 
merie and all the light cavalry. The left wing of the Allies was 
still inactive, and French troops were brought up from Antoing 
and Fontenoy to support the final blow, about 2 P.M, I n  eight 
minutes the square was broken. As the infantry retired across the 
plain in small stubborn groups all attempts to close with them 
were repulsed by the terrible volleys, and they regained the 
broken ground about VCzon, whence they had come. Cumberland 
himself and all the senior generals remained with the rearguard. 

The losses a t  Fontenoy were exceedingly severe in the units 
really engaged. Eight out of nineteen regiments of British infantry 
lost over 2 0 0  men, two of these more than 300. The Hanoverian 
regiments suffered as heavily in proportion. The total loss was 
about 7,joo, that of the French 7,200. 

Fontenoy was in the 18th century what the attack of the Prus- 
sian Guards a t  St. Privat was in the next. a locus classiczrs for mili- 
tary theorists. But the technical features of the battle are com- 
pletely overshadowed by its epic interest. 

FONTEVRAULT-L'ABBAYE (Lat. Fons E braldi) , a 
town of nestern France, in the de'partcment of Maine-et-Loire, 10 

mi. S.E. of Saumur by road, near the confluence of the Loire and 
Vienne. Pop. (1954) 1.296. The interest of the place centres in 
its abbey, ~ h i c h  in 1811 became a convict prison. The church 
(12th century) has a beautiful nave formerly covered by  four 
cupolas destroyed in 1816. There is a fifth cupola above the cross- 
ing. In  a chapel in the south transept are the effigies of Henry I1 
of England, of his wife Eleanor of Guienne. of Richard I of Eng- 
land and of Isabella of Angoul6me. wife of John of England- 
Eleanor's being of oak and the rest of stone. Cloister, refectory 
and chapter-house date from the 16th century. The second court 
of the abbey contains the Tour d'Evrault (12th century), long 
called clzapelle fune'raire, but in reality the old kitchen. Details 
and diagrams will be found in Viollet-le-Duc's Dzctionrtaire de  
l'architecture. There are three stories, the whole being sur- 
mounted by a pyramidal structure. 

The Order o j  Fontevrault was founded about 1100 by Robert 
of Arbrissel. The establishment was a double monastery, contain- 
ing a nunnery of 300 nuns and a monastery of 2 0 0  monks, sep- 
arated completely so that no communication was allowed except 
in the church; there were, moreover, a hospital for 1 2 0  lepers and 
other sick, and a penitentiary for fallen women, both worked by 
the nuns. The basis of the life was the Benedictine rule; the 
abbess ruled the monks as well as the nuns. At the beginning the 
order had a great vogue, and at  the time of Robert's death, I I I 7, 
there were several monasteries and 3,000 nuns; afterwards the 
number of monasteries reached 57, all organized on the same plan. 
The institute never throve out of France; there were attempts 
to  introduce it  into Spain and England: in England there were 
three houses-at Ambresbury (Amesbury in Wiltshire), Nuneaton, 
and Westwood in Worcestershire. The nuns in England as in 
France were recruited from the highest families, and the abbess 
of Fontevrault, who was the superior-general of the whole order, 
was usually of the royal family of France. 

See P. HClyot, Hist. des ordres religieux (1718)  ; Max Heimbucher, 



450 FONTEYN-FOOD AND AGRICULTURE ORGANIZATION 
Orden  z ~ n d  Kongregat ionen (1907) ; the arts. "Fontevrauld" in \t7etzer 
and IVelte, Kirchetzlexicon (ed. 2 ) ,  and in Herzog-Hauck, Realency- 
k lopadie  (ed. 3 )  ; Edouard, Fon tevraz~ l t  et  ses nzonz4ments (18 i j )  ; 
for the later history see art. by Edmund Bishop in Downs ide  Rez'iew 
(rS86).  

FONTEYN, MARGOT (DAME MARGOT FOXTEYN DE ARIAS) 
(1919- ), English prima ballerina of the Royal Ballet. London, 
was born at  Reigate, Surrey, on May 18, 1919. She studied as a 
child in Hong Kong and later in London with Serafima Astafieva 
and at  the Sadler's I17ells school. Her debut was with the Yic- 
IVells ballet in 1934. The following year she took over many clas- 
sical roles from Alicia Markova, among them GiseZle. I n  1939 she 
danced Aurora in a revival of T h e  Sleepi~zg Beauty .  Apart from 
the classical repertoire she created many roles in ballets by Fred- 
erick Ashton? among them Horoscope,, Symphonic  I'ariations, 
Daphnis and Chloe, O n d i n e ,  and has given outstanding perform- 
ances in revivals of Fokine's Firebird and Petrouchka. Her danc- 
ing stands out for its exceptional musical quality; she is able to 
combine minute detail into a perfectly integrated tvhole. In 19 j j  
she married Roberto Emilio Arias. Panaman ambassador to Great 
Britain. She was created dame of the British empire in 1956, and 
had become president of the Royal Academy of Dancing in 19 54. 

(A. L. HL.) 
FOOCHOW ( F c - c ~ o u .  MINHOW), former treaty port and 

capital of Fukien (9.v.) province, China. Pop. (1953) 553,000; 
(1957 est.) 616!000. I t  is 35 mi. above the mouth of the Min 
Chiang near the head of a narrow delta, on the north bank of the 
river. The Min is the largest of the many Fukien drainage basins, 
and Foocho~v is the natural outlet for the area. The hinterland 
is rough and hilly with no good passes through its ranges and the 
Min is navigable by small boats only. Foochow is thus oriented 
to the sea, with a long history of coastal and foreign trade. The 
Foochow dialect is not intelligible beyond the Min river valley. 

Foochow was one of the original five treaty ports and was 
opened in 1861. I t  became the chief centre of the China tea 
trade during the mid-19th century. and exported the noted black 
bohea tea which vias grown inland. The former foreign settle- 
ment o l  Nan-t'ai was established on an island in the river. and is 
linked to the south commercial riverside suburb by the IVanshoxv 
("ten thousand ages") and Iciangnan bridges. The decline of the 
tea trade. after 1880. commenced the decline of Foochow as an 
international port. Later the decrease in lacquerware exports and 
the loss of a good share of the camphor trade caused a further 
weakening of Foochow's commercial position. 

Sand bars at the mouth of the hlin Chiang prevent entry of 
large ships and shallows below the city caused the port proper to 
be located about 10 mi. downstream at  Pagoda anchorage. Foo- 
chow remains a significant coast\\-ise trading centre, but it cannot 
compete with d e e p ~ ~ a t e r  ports having a large hinterland. Foo- 
chow's trade patterns continue to revolve around the exports of 
tea, timber products, lacquerware and leather products. 

A rail connection to the .\may-Ying-t'an line was under con- 
struction in the late rgjos, and Foochow is a highway transport 
centre for the Fukien region. The Chinese Communists, after 
19j2. began developing major industrial activities in Foochow, 
augmenting existing manufacturing. (J. E. SR.) 

FOOD, the general term for what is eaten by man and other 
creatures for the sustenance of life. The scientific aspect of 
human food is dealt with under DIET A X D  DIETETICS; SUTRITIOK. 
See also FOOD PREPARATION and the different staple foods dealt 
with under their own headings; also the articles which follow. 

FOOD, CARE AND STORAGE OF (IN THE HOME). 
The prevention of food spoilage has always been one of man's 
major problems. Effective food care is based on recognition of 
the two primary causes of food deterioration: decomposition 
brought about by bacteria, molds and yeasts; and chemical changes 
within the food resulting from the action of enzymes norlllally 
present. Efficient methods of food care begin with the judicious 
selection of food. after which must be provided environmental 
conditions that will maintain optimal food qualities for as long 
as possible. 

Temperature is the cardinal factor influencing the storage life 
of food, all deteriorative changes being decreased by lowered tem- 

peratures. Home refrigerators maintain temperatures of approxi- 
mately 50" F., a temperature a t  which food storage life is almost 
tripled as compared with that a t  70' F. Moisture content also 
is a critical factor. I t  is necessary to exercise extreme care to 
keep microbial contamination to a minimum. Air around stored 
food should be kept to the minimum, to reduce chemical changes. 
Foods whose pigments are sensitive to light should be held under 
light-restricted conditions. Fresh fruits and vegetables are best 
stored under refrigeration. Thorough washing (with clean water) 
of leafy and firm-textured vegetables and fruits is essential. These 
should be placed in moistureproof containers or bags and stored 
in the refrigerator. Berries should be spread out and held at  cool 
temperatures; they should not be washed until jusb before using, 
since they are subject to mold growth. 

Sewly purchased meat cuts such as steaks, chops and poultry 
should be wiped with a clean, damp cloth, loosely rewrapped in 
a nonmoisture-absorbing material and refrigerated. The more 
extensive the area of cut surface, the shorter the length of storage 
life. Raw ground meat should not be held longer than one to two 
days in a refrigerator; thick roasts and steaks refrigerate well for 
six to eight days. Fresh fish should be cleaned, wrapped in a mois- 
tureproof, vapourproof covering and refrigerated. Storage of 
fresh fish or shell fish should not exceed two days. 

Butter should be refrigerated in a vapourproof container to 
prevent the absorption of odours from other foods. and 
cream are best stored in the delivery containers, kept covered and 
held at loo-joo F. Cheeses should be kept in tightly covered 
containers in the refrigerator. 

Shell eggs should be cleaned, if necessary, p'laced large end up 
in a covered container and stored in the refrigerator. 

F rozen  Foods.-The initial freezing of food is carried out at 
temperatures of o O  to - 10' F . ;  after the food is frozen it should 
be stored at o0  or lower. Fluctuation of temperature in the freezer 
cabinet should be avoided. Packaging materials for frozen foods 
are designed to be as nearly moistureproof and vapourprooi as 
possible. Aluminum foil. or the plastic films which are moisture- 
proof, vapourproof and adhere tightly to food, provide protective 
covering. 

Frozen fruits and vegetables may be stored in the freezer as 
purchased, in their original containers, for up to one year. I n  
storing meats, poultry and fish it is essential to use moisture and 
vapour-resistant packaging material that adheres tightly to the 
food. \:acuum sealing is desirable, since it greatly retards the 
development of rancidity. Butter may be wrapped in nonpenetra- 
tive wrappings, frozen and held in frozen storage for six to eight 
months. Firm cheeses, packaged in moistureproof cartons, may be 
held in freezer storage for one to two years. 

Canned a n d  Bot t l ed  Foods.-Transparent glass containers 
shouId be stored in a darkened area. Canned food is best stored 
in a cool. darkened room at  temperatures of 4 j O to j jO F. If the 
entire contents of a can or bottle are not needed at  one time, the 
unused portion may be saiely left in the container a t  refrigerator 
temperatures. 

Baked Foods a n d  Leftovers.-Rlaintenance of good quality in 
baked products is dependent upon retaining the moisture in the 
food. These products should be carefully wrapped in moisture- 
proof \Trappers, such as aluminum foil, and kept a t  cool tempera- 
tures. 

Leftover dishes containing vegetables, eggs, cheese, milk, meat 
or fish require fastidious care. They should be carefully cov- 
ered in tight containers, held at refrigerator temperatures and 
stored for only short periods of time. 

B ~ ~ ~ L I O G R A P I I Y . - ~ .  B. Jacobs, T h e  Chcnzistry and  Techtzology o j  
Food and Food Products ,  vol. i and iii (19 j ~ )  ; M. R I .  Justin, L. 0. Rust 
and G. E.  Vail, Foods ,  4th ed. (1956) ; B. Lowe, Experinzental Cookery ,  
4th ed. (19;s).  (E. M.  MR.) 

FOOD, MINISTRY OF: see WAR CONTROL O F  FOOD. 
FOOD, PURE: see HEALTH AND SAFETY LAWS. 
FOOD AND AGRICULTURE ORGANIZATION. 

The FAO. first of the permanent specialized agencies of the United 
Tations to be founded after IYorld War 11. came into formal being 
in Oct. 1945 with the signing of its constitution at  a conference 
held in Quebec, Que. The immediate factor leading to its founda- 
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tion, was, the Conference on Food and Agriculture convened at the 
request of Pres. Franklin D. Roosevelt a t  Hot Springs, Va., in 
1943. 

The ideas underlying foundation of the new organization came 
from two sources. First was the International Institute of Agri- 
culture (q .v . ) ,  founded in Rome in 1905, a forerunner whose 
functions F A 0  took over soon after its first conference. The IIA 
was designed to protect farmers against the effects of sudden 
slumps and gluts, thus being concerned with information about 
market trends and agricultural statistics. Second was the League 
of Nations, which in the period immediately before World War I1 
had been interested in problems of nutrition and their relationship 
to health. Both the IIA and the League, however, had been 
principally concerned with the more advanced countries, whereas 
in the foundation of the F A 0  several of the new and so-called 
"underdeveloped" countries took great interest and played an ac- 
tive part. 

Since F A 0  was in part an answer to the question of feeding vast 
populations in the countries whose economies had been seriously 
disrupted by World War 11, it was natural that the first few years 
should be devoted to trying to help bring about a rapid increase 
in the world's over-all supplies of food (see also FOOD SUPPLY OF 

THE WORLD). At the same time, the member countries had an eye 
on the possible emergence of surpluses of some commodities in 
certain countries, should the distribution system break down or 
should needy governments not be able to pay for the food they 
required. Finally, an appreciation of the rapid rise in population 
in virtually all parts of the world in the immediate postwar period 
added urgency to the organization's work. 

Sir John (later Lord) Boyd-Orr of Great Britain was the first 
director-general of FAO, 1945-48. His proposal, for a world food 
board of wide powers, though not accepted by governments, re- 
sulted in establishment in 1947 of the Council of FAO, originally 
seen as a World Food Council, which subsequently became an in- 
terim governing body of 24 governments elected by the conference. 
During the following administration of Norris E. Dodd (U.S.), 
1948-53, a proposal for an international commodity clearinghouse 
failed of approval. Dodd was followed by Philip V. Cardon (C.S.), 
1953-1956, and following his resignation for ill health, by B. R. Sen 
(India). 

In  1951 the organization was transferred from its temporary 
headquarters, Washington, to a permanent seat provided by the 
Italian government in Rome. A regional office for Sorth America 
remained in Washington; other regional offices were set up in 
Cairo (for the near east) ; Bangkok (far east), with a suboffice in 
New Delhi; and Santiago (Chile), Rio de Janeiro and Mexico City 
(for western, eastern and northern Latin America respectively). 
There was also a suboffice in Geneva, principally concerned with 
economics and forestry work, and an office in New York for special 
liaison with United Nations headquarters. 

In its early years F A 0  sent advisory or exploratory missions 
to such countries as Poland, Greece and Venezuela. Certain funds 
and related agricultural projects remaining from the operations 
of UNRRA were handed over to FAO, including campaigns for the 
introduction of American varieties of hybrid corn (maize) into 
Europe, and for the eradication of rinderpest in Ethiopia. The 
hybrid maize campaign in particular was regarded as one of FAO's 
notable successes; it was eventually handed over, except for cen- 
tral co-ordination, to the various member countries. 

With the creation of the United Nations Special Fund for Tech- 
nical Assistance, further extrabudgetary sums became available 
for FAO's field operations and from 1950 onward an increasing 
number of countries received technical assistance from FA0 un- 
der the terms of that fund. The range of projects covered all of 
FAO's activities in agriculture, nutrition, forestry, fisheries and 
economics. 

Most of the experts working under the technical assistance 
program were on individual assignments, advising governments 
concerned on specific problems. F A 0  also helped its member gov- 
ernments through regional projects, including widespread plant 
and animal disease control schemes, such as the desert locust con- 
trol program in the Arabian peninsula; projects for the eradication 

of rinderpest already referred to;  and creation of a European 
commission for the control of foot-and-mouth disease. A broad 
educational program was also in continual operation, with training 
centres and seminars in many subjects and a fellowship program 
run in connection with the assignment of technical assistance ex- 
perts. 

These programs were implemented by various publications and 
reports of a technical nature. including the Plant Protection Bul- 
letin, comprising the work of a world reporting service on plant 
diseases and quarantine regulations. A parallel informational 
service for animal diseases included an annual over-all summary 
of developments in the subject field as well as periodical reports. 
The FAO-sponsored monthly bulletin of agricultural statistics 
and allied yearbooks on production and trade in agriculture, fish- 
eries and forest products were standard works in their fields. 

Member nations met in full conference every second year, when 
the budget for the following two years was decided on. T o  this 
sum was added FAO's share of the UN technical assistance fund, 
varying from year to year but being of the same order of magnitude 
as the regular budget, the latter amounting to $17,ooo,ooo for the 
biennium 1958-59. (P. B. Cs.) 

FOOD POISONING, BACTERIOLOGICAL. The con- 
cept that illness may result from eating spoiled and putrefying 
food is an old one. To explain this concept numerous theories 
have been formulated (for example, that of ptomaine poisoning 
propounded by Francesco Selmi in 1870). Spoilage and putre- 
faction are not in themselves harmful. Instead, they often enter 
into the making of cheese, wines and sauerkraut and the aging of 
meat. I t  is equally clear, however, that illness may result from 
eating food containing any of a number of harmful agents. Such 
agents may be inorganic chemical substances, poisonous plants 
and animals, certain animal parasites and microorganisms, includ- 
ing bacteria, or their toxic products. Of these agents, bacteria 
and their products are undoubtedly responsible for the greatest 
proportion of food poisoning. The resulting diseases, nhich com- 
prise several different types of Illness, may conveniently be di- 
vided into t n o  classes: ( I )  infections, in that living bacteria are 
necessary for the development of disease. and (z I intoxications, 
in that products produced by the bacteria are responsible. 

FOOD POISONING CAUSED BY LIVING AGENTS 

Salmonella.-Salmonella is a generic name applied to a group 
of bacteria, of more than 2 0 0  types or species, commonly known 
as the paratyphoid bacteria. Some of these organisms were im- 
plicated in outbreaks of food poisoning as early as 1888. The 
bacteria comprising the salmonella group resemble the typhoid 
bacterium in size, shape. staining properties. physiology. im- 
munology and habitat in the intestine. They are not limited to 
man but live and grow in the intestinal tracts of animals as well. 

Some of the salmonella group produce a typhoidlike febrile 
disease in man which can be diagnosed only by isolating the spe- 
cific organism. Others commonly produce the more usual gastro- 
enteritis. I t  is knonn that they have to be living to cause either 
of these diseases, since bacteria-free filtrates of cultures or heat- 
killed organisms have failed to produce illness \\hen fed to human 
volunteers. Typical food poisoning is initiated \\ithin 7 to  72 
hours after ingesting the organisms and is characterlzed by nausea, 
vomiting, abdominal pain and diarrhoea. I t  may start with a 
headache and a chill or viith varying degrees of abdominal pain 
accompanied by diarrhoea. Therefore. the stools are usually 
foul-smelling and may be ~ ta te ry .  In severe cases the temperature 
rises, prostration, muscular neakness, faintness and thirst are 
present, and the white blood cell count Increases. The severity 
of the disease differs in different outbreaks and among various 
individuals in the same outbreak. Convalescence usually is rapid 
and may vary from a few hours to a neek. 

Salmonella food-poisoning outbreaks have been described in 
civilized countries throughout the world. The number occurring 
annually cannot be estimated since all are not reported. The foods 
involved are often derived from infected animals or are contami- 
nated during their preparation or storage by infected animals or 
men. Contaminated foods have no abnormal odour or flavour. 
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Salmonella infections may be treated with such antibiotics as 

streptomycin and chloromycetin. Care must be used in adminis- 
tering the latter drug since a few cases of aplastic anaemia have 
followed its use. Meat from animals ill with salmonella infection 
is condemned by government inspection at  abattoirs in the United 
States where meat is sold in interstate commerce. Milk from in- 
fected co~vs may be rendered safe by adequate pasteurization, 
which kills salmonellae. Uncooked animal products may be con- 
taminated 11-ith salmonellae, since healthy animals may be car- 
riers. The salmonellae are probably present only in small num- 
bers under such circumstances, and if food is properly refrigerated 
and cooked. no ill effects follo\v. Foods should be stored in places 
inaccessible to mice and rats, which may carry salmonellae. 

Streptococcus Faeca1is.-An alpha-type streptococcus I&-as im- 
plicated in outbreaks of food poisoning in 1 9 2 1  and Jvas occa- 
sionally reported thereafter. If it were more generally sought in 
specimens of food during outbreaks, it might possibly be found 
more often. This streptococcus, identified as Streptococczrs 
faecalis, is a bacterium commonly found in the intestinal tracts of 
healthy humans and animals. On the surface of blood agar plates 
it produces pin-point colonies surrounded by a greenish-coloured 
zone caused by chemical changes in the haemoglobin of the blood. 
Whether other related streptococci produce food poisoning still 
remained undetermined in the early I g 50s. 

The symptoms of this type of food poisoning are usually mild. 
They are characterized by nausea and sometimes by vomiting, 
colicky pains and diarrhoea, which begin ~ ~ i t h i n  j to 18 hours after 
eating the contaminated food. Recovery usually occurs nithin 
2 4  hours. 

Experimental animals, with the possible exception of cats, are 
usualiy not affected after being fed living cultures. Human volun- 
teers, on the other hand. have been made ill by living cultures 
but not by heat-killed cultures or sterile filtrates from unheated 
cultr~res. The foods involved are numerous and include dairy 
products, meats, poultry and cream-filled bakery goods. In some 
outbreaks. the contaminating bacteria were found to have had time 
to grow because the food Ivas stored at  \?-arm temperatures for 
several hours. S o  specific treatment had been found at  mid-20th 
century. The control of streptococcus food poisoning requires 
sanitary methods in handling foods and adequate refrigeration of 
perishable foods. 

O t h e r  In fec t ious  A g e n t s  T r a n s m i t t e d  by Food.-Ifany in- 
fectious agents may occasionally and more or less accidentally 
cause food poisoning by being transmitted in food. These include 
the causative agents of typhoid fever, bacillary dysentery, amoebic 
dysentery, scarlet fever, diphtheria, brucellosis, trichinosis, it7eil's 
disease, infectious hepatitis. poliomyelitis and a number of other 
animal parasites. C l o s t v i d i z ~ ? ~  pevjringens and Bacillus cereus 
have been found in large numbers in foods implicated in outbreaks 
wl-here the symptoms were mild, resembling those for Streptococcus 
faecalis. In  addition, many bacteria have been incriminated pos- 
sibly as the cause of food poisoning because they have been found 
in the stools of patients, but convincing proof of their role is 
lacking. 

FOOD POISONING CAUSED BY TOXINS O F  
MICROORGANISMS 

Staphylococcus.-Staph>lococci are common in the air, in soil, 
on the skin and in the nose and throat. These small. spherical 
bacteria grovc in grapelike clusters. and the toxin produced by 
some of them is responsible for the food poisoning. 

Staphylococci multiply under conditions which tend to kill 
such bacteria as typhoid bacilli. For example. they grow abun- 
dantly in concentrations of salt and sugar which kill or prevent the 
growth of typhoid bacilli. Therefore, a food partially preserved 
with a curing solution containing salt and other ingredients may 
not be a good medium for spoilage germs but may be an excellent 
one for food-poisoning staph]-lococci. The growth of sfaphy- 
lococci in food ni th  or nithout the production of toxin is not de- 
tectable by taste or smell. 

Nenspaper accounts of outbreaks of staphylococcus food poi- 
soning uzually refer to them as ' ptomaine poisbningH outbreaks. 

This. however, is a meaningless term because the word "ptomaine" 
does not represent a chemical entity. Staphylococcus food poison- 
ing is probably the most frequent type of food poisoning (nearly 
every adult has suffered attacks of nausea and vomiting), but no 
reliable statement of its prevalence may be made because: ( I )  
it may not be reported because it is mild or affects only one or a 
few persons; ( 2 )  it may be erroneously attributed to other causes. 

The foods involved have increased in number. Those already 
incriminated are milk, cheese and other milk products, custard- . 
filled bakery goods. gravies and meats. including cured meats. The 
symptoms usually appear suddenly ~vithin one to five hours after 
eating contaminated food. They may begin and end with nausea, 
vomiting, abdominal cramps and diarrhoea. In  severe cases the 
patient is weak and prostrate. his vomitus or stools may contain 
blood and he nlay even go into shock. Only rarely does a patient 
die, and ordinarily recovery occurs in a few days. There is usually 
no fever or other sign of infection such as occur in salmonella 
food poisoning. A few resistant persons do not become ill after 
eating food conta,n~inated with staphylococci. 

The toxin responsible for staphylococcus food poisoning is 
formed in food before it is eaten. Under experimental conditions 
toxin has rvithstood boiling for as long as 30 minutes. Food has 
to be subjected to the folloxving conditions to become contami- 
nated: ( I )  to be contaminated with a toxin-forming staphylococ- 
cus; (2) to contain favourable nutritive requirements, such as 
the proper amount of moisture and degree of acidity or alkalinity; 
(3) to be maintained at a temperature suitable for growth of the 
staphylococci: and (1 to be kept under these conditions long 
enough to permit the organisms to grow and form toxin. 

The treatment of severe st;iphylococcus food poisoning is im- 
portant. Since vomiting and diarriioea are present, it is unneces- 
sary to remove uuabsorbed poison from the gastrointestinal tract 
by emptying the stomach or by givinq cathartics; but saline solu- 
tions should be given subcutaneously or intravenously because of 
the acute prostration and symptoms of shock with loss of fluids 
and disturbances in salt balance. No specific drug or serum 
therapy is of value. Prevention of staphylococcus food poisoning 
depends upon adequate refrigeration of perishable foods since con- 
tamination itself cannot be prevented. Staphylococci do not grow 
at temperatures maintained in mechanical refrigerators, but grow 
slolvly at room temperature (68' F.) and rapidly at  body tem- 
perature (98.6' F.). In  the cold months of the year they can 
grow in heated kitchens and buildings. In  five hours on a sum- 
mer day (82"-86" F.) ,  they produced sufficient toxin to cause 
illness in human volunteers. 

Botulism.-This disease is caused by the production of a toxin 
in food by the botulinum microorganism. Clostridizliiz botz4li~zz~iiz. 
This organism is rod-shaped and ordinarily lives in the soil. I t  
will not grow in the presence of free oxygen on agar surfaces 
which support the growth of many bacteria and! hence, is called 
anaerobic. I t  produces spores that are resistant to heat, so that 
they succumb only to prolonged boiling. Five types (A, B, C. D 
and E )  of CL. botuli?zuin have been described. Each type pro- 
duces a specific toxin but causes similar symptoms in man or 
animals or both. Antitoxins which are usually specific may be 
produced by immunizing animals. For example, type A antitoxin 
will neutralize only type A toxin and not any of the other types. 
Types A and B, rarely type E, CL. botzllint~rn have been found in 
outbreaks of food poisoning involving man. Type C has been 
found in naturally occurring outbreaks in wild rvaterforvl and in 
outbreaks on mink farms, and type D has been associated with 
poisoning in horses and mules in South Africa. The outbreaks of 
type E botulism in man have been associated with canned fish 
products. The toxin for type A CZ. b o t z ~ l i n z ~ m  has been crystal- 
lized and is a protein. The toxins are readily inactivated by heat 
and are destroyed in less than one minute a t  the temperature of 
boiling water ( 2  I 2 F.).  

In  the Cnited States, underprocessed canned foods are responsi- 
ble for outbreaks. The commercial canning industry early recog- 
nized the dangers of botulism and took steps to control its proces- 
sing of foods to avoid this disease. By mid-20th century there 
had not been an outbreak of botulism from this source since 
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1925. Most botulism in the United States is caused by home- 
canned foods, usually by the cold-pack method, in which the 
processing time and temperature have been inadequate to destroy 
the spores of C1. botulinum. The pressure-cooker method, on the 
other hand, if operated according to the directions which come 
with the cooker, successfully destroys the spores and is especially 
recommended for preserving low-acid foods. 

Of 483 outbreaks of botulism occurring between 1899 and 1949, 
98 outbreaks were traced to string beans, of which only 3 were 
commercially packed in the United States. Next in importance 
were corn (49 outbreaks), spinach or chard (24) and beets (24). 
With regard to meat products, there were five outbreaks from 
ham, six from sausage and five from other meats. Fish and sea 
foods resulted in seven outbreaks from tuna, eight from salmon, 
five from clams and four from sardines. Five outbreaks were at- 
tributed to home-canned cheese and two to commercially packed 
canned milk. In  the U.S.S.R. outbreaks have been reported from 
eating salt herring, salt salmon, smoke-dried herring, dried stur- 
geon and smoked sturgeon. Shallots raised and canned in Saples, 
I t . ,  were responsible for some cases of botulism in the United 
States, where the food was marketed. 

Most outbreaks of botulism are dramatic in that symptoms may 
appear suddenly and progress rapidly to death. Symptoms usually 
appear within 1 2  to 36 hours after ingesting the toxin, although 
as short a period as 2 to 4 hours is mentioned in the literature. In 
one outbreak one individual was active for eight days before 
hospitalization and died on the tenth day. Typical symptoms, 
involving the nervous system, are double vision, difficulty in swal- 
lowing and in speech, and laboured breathing. Death usually 
results from respiratory paralysis. In  addition, patients may de- 
velop acute digestive disturbances with nausea and vomiting. 
These disturbances may be related to the degree of spoilage and 
to the amount of contaminated food consumed. 

Experimental work has shown that spores of Cl. botulinum 
heated to destroy the toxin may be fed to susceptible animals 
without producing ill effects. Apparently spores living in the soil 
are toxin-free, since soil and dust contaminating fresh fruits and 
vegetables with their content of botulinum spores cause no ill 
effects when eaten by man. 

The treatment of botulism is unsatisfactory. Damage done by 
the toxin, which is evident when sympton~s are well advanced, can- 
not be repaired by the administration of antitoxin. I t  is advisable, 
however, to give combined type h and type B botulinum antitoxin 
to all patients to prevent further damage to the tissues. Antitoxin 
should also be given to those who have eaten food containing 
the toxin, even though they may not have developed symptoms, 
when the disease is discovered in others. The mortality varies 
for different outbreaks but the average is 65%. 

The control of botulism obviously rests on adequately processing 
canned foods to destroy the spores of CL. botulinum. Fortunately, 
foods in which C1. botulinz~m has grown have an abnormal odour 
and taste and the cans containing it are sometimes swollen. Foods, 

of the water. Simmering is cooking in a liquid somewhat below 
the boiling point, 180"-211" F., when bubbles form slowly and 
break below the surface. 

Steaming.-Steaming, or cooking in steam, may result from 
added water or from water present in the food itself; in the latter 
case, the term waterless cooking sometimes is applied. The tem- 
perature of steam is equal to that of the liquid from which i t  is 
evolved. If the steam is confined, as in pressure cooking, the 
temperature rises and, a t  sea level, temperatures of 228", 240" and 
250' F. are possible in a pressure saucepan or cooker at  pressures 
of 5 lb., 10 lb. and 15 lb. respectively. 

Bro i l ing  a n d  Baking.-Air is the principal cooking medium in 
broiling and baking or roasting. Broiling is cooking by direct heat ;  
the term grilling sometimes is applied to the same procedure. Bak- 
ing is cooking by dry heat, as in an oven; roasting is the same proc- 
ess as baking but the term usually is applied specifically to meats. 
Nearly all oven cooking is done at  temperatures between 250" and 
500' F., 350" F. being referred to as a moderate oven temperature 

Frying.-Fat is the cooking medium in frying. The amount 
of fat varies from a small amount in sautking or pan-frying to 
enough to cover the food in deep-fat frying. The cooking tem- 
perature is not limited by a boiling point but by the smoking tem- 
perature of the fat ;  i.e., the temperature a t  which the fa t  
decomposes and fumes become visible. Because the decomposi- 
tion is irreversible and reduces the usefulness of the fat, heating 
a fat to its smoking point is best avoided. Temperatures of 
350'-390" F. are used in deep-fat frying. 

Braising.-In braising, food such as meat is first browned in a 
small amount of fat in an open pan, then is cooked further, often 
on a bed of vegetables, with the pan covered. A small amount 
of liquid may be added after the browning is completed. T h e  
term fricasseeing may be applied to the making of a stew by brais- 
ing small pieces of poultry, rabbit or veal. The braising of a large 

of meat sometimes is called pot-roasting. 
Electronic  Cooking.-In electronic cooking, radiant energy in 

the form of high-frequency radio waves causes molecular activity 
which generates heat within the food. Because the heat is pro- 
duced within the food itself, rather than being transferred from 
a warmer source, interior heating is complete before exterior 
browning and crust formation occur. Many electronic ranges 
combine this rapid type of heating with a final browning under a 
broiler unit. 

O t h e r  H e a t i n g  Processes.-Some processes involve heating 
but are not in themselves methods of cooking. These include: 

Blanching, a boiling-water or steam treatment followed by plunging 
into cold water, used to preserve the colour of vegetables and white 
meats, to remove excess salt and to aid in removal of skins from nuts 
and fruits. 

Blazing,.pouring an alcoholic beverage over a food and igniting it. 
Caramelizing, heating sugar until a brown colour and characteristic 

flavour develop. 
Glazing, treatment of the surface of a food to present a lacquerlike 

finish .. - -. . . - 

therefore, which exhibit these characteristics or are in swollen Parboiling, boiling a food until partially cooked, preliminary to  
containers should be discarded. ( G .  M. DK.) 

FOOD PREPARATION. Persons using recipe books 
printed on the other side of the Atlantic should note that, while 
the British pint is equal to 20 fluid oz., the U.S. pint is only 16 
fluid oz. Since American recipes usually give amounts by volume 
and British recipes give amounts by weight, knowledge of these 
differences is important. Also, the same word may have a dif- 
ferent meaning (e.g., biscuit) and, in some instances, there' are 
considerable differences in the type of ingredients used or in the 
methods of preparation (e.g., cake making), or both. 

METHODS O F  COOKING 
Boi l ing  a n d  Simmering.--Water is the principal cooking 

medium in boiling and simmering. Boiling is cooking in water 
in which bubbles rise continually and break on the surface. At 
sea level, water boils a t  212' F. (100° C.),  but at higher altitudes 
water boils a t  lower temperatures,'the decrease in boiling tempera- 
ture being approximately 1 degree C. for each 1,000 f t .  Water- 
soluble substances, such as sugar and salt, raise the boiling point 

completion of cooking by another method. 
Rendering or trying or trying out, heating a fatty food to separate 

the free fat from the other tissue. 
Scalding, either heating milk or other liquid to just below the boiling 

point or pretreatment of vegetables with boiling water before freezing. 
Scallouing, baking pieces of food with a sauce or other liquid and a - - 

topping o f  crumbs. 
Steeping, allowing a substance to stand in liquid below the boiling 

point in order to extract flavour, colour or other components. 
Toasting, browning by direct heat. 

APPETIZERS AND SOUPS 

Appetizers.-Small portions of highly seasoned food served 
before a meal to stimulate the appetite are called appetizers; e.g., 
fruit or vegetable juices; fruit cocktails consisting of various com- 
binations of fruit; and sea food cocktails in which pieces of shell- 
fish are served with a sauce. Hors d'oeuvres and canapCs are also 
served as appetizers. An hors d'oeuvre can be selected from a 
large number of dishes, typical examples being various kinds of 
cold dressed vegetables, anchovies, sardines, smoked herrings, 
cubes and balls of cheese, stuffed eggs and other dainty relishes. 
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CanapCs, which are eaten with the fingers, consist of small crackers 
or pieces of bread, either plain, toasted or fried, spread with vari- 
ous combinations of butter, cheese, smoked meats and fish, etc., 
and decorated and glazed. 

SOUPS.-The foundation of all good soups, whether thick or 
thin, should be a well-made stock, the basic ingredients being 
meat and/or meat bones, vegetables, seasoning and water. White 
stocks are made without first frying the ingredients, brown stocks 
by frying before adding the liquid. Bouillon is a plain clear soup, 
usually unclarified beef broth, while a consommC is a clear soup 
which has been clarified by the use of egg white. ConsommC can 
be served hot or chilled, in the latter case usually jellied. 

Thick soups range from plain vegetable purke soups to rich 
cream soups. Vegetable purCe soups are made from fresh or dried 
vegetables and may be served with or without additional thicken- 
ings. Flour or some other starchy material, such as rice flour, 
is used for thickening soups and may be added at  the beginning 
of the process, with butter or other fat,  or toward the end, when 
it is blended with milk or other liquid. Potato and lentil soups 
are examples of thickened vegetable soups. Thickened meat soups 
include kidney, oxtail and some curry soups such as mulligatawny. 
Cream soups are made by adding cream or egg yolk and thin cream 
to the soup just before serving. Some cream soups tend to curdle, 
particularly those with a relatively high acid or tannin content, 
such as tomato and onion respectively, but the presence of starch 
and precautions taken when adding the milk help to prevent this 
occurrence. Tomato, mushroom and chicken are examples of 
popular cream soups. 

Many soups are served with appropriate garnishes, the most 
usual being croutons (small cubes of bread either toasted or fried), 
tiny dumplings, grated cheese, lemon slices, shredded nuts, chopped 
hard-cooked egg, sieved egg yolk, cooked egg custard, thin strips 
or cutouts of vegetables and tiny meat balls. 

ENTREES 

Meat.-The animal flesh consumed by man consists largely of 
muscle tissue A muscle is made up of bundles of fibres, each fibre, 
bundle of fibres and muscle being surrounded by connective tis- 
sue, the amount and kind of which influences the method of 
cooking a piece of meat. Fat is deposited around, between and 
within muscles and produces a mottled effect, called marbling, 
which contributes to juiciness and flavour of the cooked meat. 
The term cut or joint is applied to a piece of muscle tissue with 
the accompanying fat and bone. The large wholesale cuts into 
which a carcass is first divided are subdivided into the retail cuts 
which the consumer buys. In  general. divisions are made in such 
a way as to separate tender from less tender parts. Composition 
of meat varies, with protein constituting 1570-20% of the edible 
portion and fat 5%-30y0. The carbohydrate content is not ap- 
preciable. 

During cooking most of the constituents of meat are changed. 
Pigments are decomposed, causing a change in colour. Proteins in 
the muscle fibres are coagulated by heat, causing a progressive 
increase in firmness. Some of the connective tissue, collagen, is 
changed to gelatin, alloming easy separation of muscle fibres. 
Another type of connective tissue, elastin: is relatively unchanged. 
Fat  melts and some liquid evaporates which, together with changes 
in protein, causes shrinkage. Flavour is changed through volatili- 
zation of some constituents of meats and through changes in 
others because of surface browning. 

Tender cuts, those containing a minimum amount of connective 
tissue, may be cooked by dry heat, less tender cuts by moist heat. 
Dry-heat methods include roasting, broiling or grilling, pan-broil- 
ing and frying. Roasting is cooking by radiated heat in an un- 
covered container in an oven or, less commonly, on a spit over a 
source of heat, and is used for relatively large cuts. A layer of 
solid fat may be placed on top of a very lean roast to prevent dry- 
ing, or strips of fat (larding) may be forced into the muscle. Salt 
may be added either before or after the cooking. If a meat 
thermometer is used, the bulb should be centred in the largest 
muscle. A temperature of 300'-33'0" is usual, as higher tempera- 
tures cause excessive shrinking and toughening. Searing or seal- 

ing, the use of a preliminary high temperature to "seal in" meat 
juices, has been found to increase, rather than decrease, cooking 
losses, but the method is still preferred by some because of the 
additional flavour and crispness produced. 

The time required for roasting depends upon oven temperature, 
the initial temperature, weight, shape and composition of the 
meat and the desired degree of doneness. The most accurate 
means of determining doneness is measurement of internal tem- 
perature with a meat thermometer, but time-weight tables are use- 
ful guides in scheduling meal preparation. Broiling is a dry-heat 
method in which smaller tender cuts, such as steaks and chops, 1-2 
in. thick, are cooked by direct heat, as under an electric unit or a 
flame (grills). Pan-broiling is cooking in a hot, uncovered heavy 
skillet or frying pan and pouring off the fat as it accumulates. 
Cuts which are less than an inch thick are frequently either pan- 
broiled or fried. Moist heat methods include braising and cook- 
ing in water. Braising is used for large, less tender cuts; pot 
roasts; and for smaller cuts, such as chops. The meat may be 
floured or coated with egg and crumbs prior to browning if a 
thick crust is desired, and the liquid added after browning may be 
water, milk, cream, meat stock, tomato juice or sour cream. Cook- 
ing is continued until the meat is tender. Overcooking in a moist 
atmosphere may change so much connective tissue to gelatin as to 
cause the meat to fall apart into stringy fibres. For cooking in 
water, more water is used than for braising. S t e ~ s  are made by 
this method, and the meat may be browned before the liquid is 
added if a brown stew is desired. After the liquid is added, cook- 
ing is continued at  a simmering temperature because boiling causes 
stringiness of the meat, which is usually either from a less tender 
cut or from a thin irregular piece of meat. A relatively large 
amount of liquid is used in the preparation of clear soups or in 
the cooking of certain cured meats as corned beef. 

Differences in methods of preparing meats from different ani- 
mals are due to their distinctive characteristics. Beef is roasted 
or broiled to rare, medium or well done (internal temperatures 
of 140°, 160" and 170" F., respectively). Veal, obtained from 
the calf, is treated somewhat differently because of its lack of fat 
and relatively high proportion of connective tissue; in order to 
prevent excessive drying and to soften connective tissue, braising, 
rather than broiling, is recommended for small pieces. Fat from 
another source may be added to roast veal to compensate for the 
fat deficiency and to supplement the mild flavour. Long, slow 
cooking is especially important in order to soften the connective 
tissue and, for this reason, veal is roasted at  a temperature not 
exceeding 300' F.  and is not served rare. Fresh pork is cooked 
well, both for sterilization and for development of the full flavour. 
Although sufficiently tender and low in connective tissue to be 
broiled, smaIl cuts are more successfully braised because slow 
cooking develops more flavour than does rapid cooking. Cured 
pork can be cooked to a somewhat lower internal temperature 
than fresh pork. Because of the tenderness of lamb, parts of the 
carcass which for other kinds of meat are cooked by moist heat 
may be cooked by dry-heat methods. Lamb roasts and chops are 
prepared either well or medium-cooked. The fell (the paperlike 
membrane covering the lamb carcass) usually is left on a leg dur- 
ing roasting. Mutton is stronger in flavour and less tender and 
moist-heat methods are therefore preferable. 

Such special parts of the animal as edible organs and glands, 
oxtail and pigs' feet are termed variety meats or offal. Brains 
and sweetbreads, which are particularly tender, are precooked 
in acidulated water for increased firmness. Heart and tongue, the 
least tender of the variety meats, are simmered in water for rela- 
tively long periods. Most liver is tender enough to be fried or 
broiled and also may be braised. 

For meat pies and puddings, see below, Desserts. 
P o u l t r y  and Game.-Fowl or pouttry may be cooked by 

all the methods described above. A large bird may be eviscerated, 
stuffed and roasted, provided it is not old and tough. Halves or 
quarters of very young chickens may be broiled. Pieces of young 
birds frequently are fried. Braising is used for pieces of practi- 
cally any fovil. Large. less tender birds may be cut into pieces 
and simmered for stew or for stock. 
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Wild game also is cooked by the same methods. Venison, a dry 

meat which needs to be prepared with added fat, is improved by 
marinating, and braising is preferable to broiling. Rib and loin 
cuts may be roasted, provided they are from a rather young animal 
and the roast is overlaid with fat. Ducks and geese usually are 
stuffed and roasted. Pheasant and quail have a tendency to be 
dry-fleshed and frequently are braised. Squabs and partridges 
are broiled, roasted or braised. 

Fish.-Fish are classified as to source, fresh water or salt w-ater; 
as to general type, finfish or shellfish; as to oiliness of the flesh; 
or alternatively as roundfish, flatfish, crustaceans, mollusks and 
miscellaneous. In  nonoily fish. fat is localized in the liver rather 
than scattered throughout the flesh as in oily fish. Because of 
extreme perishability, fresh fish should be chilled as quickly as 
possible after being caught and kept cold until used, which should 
be as soon as possible. 

Fi?zfish.--Fresh finfish can be purchased whole, in large unboned, 
unskinned pieces, in crosswise slices (steaks) and in boned length- 
 vise pieces (fillets). Because the connective tissue of fish is 
readily softened, tenderness is characteristic and cooking periods 
should be short. Cooking methods are substantially the same as 
those described in the section on meat. Broiling or grilling can 
be used for pieces of any type, except large, whole fish, the distance 
from the surface of the fish to the source of heat being varied 
according to the thickness of the piece. Fish is so easily broken 
that it is commonly broiled in a flat container rather than on a 
broiler rack and need not necessarily be turned during cooking. 
Baking is particularly satisfactory for a whole medium-sized iish 
or for pieces of large fish, as these may be stuffed. I t  is advisable 
to remove the backbone before stufling the fish to facilitate serv- 
ing, and the open edges of the fish can be sewn or held together 
~vi th toothpicks. Fillets can be stuffed by spreading and rolling 
and then baked, or they can be cooked in an uncovered baking 
dish together with suitable ingredients such as sliced onion or 
other vegetables, sour cream and wine. Small, whole fish are 
frequently fried and pieces of large fish can be dipped into milk 
or egg and coated with flour or bread crumbs, or dipped into a 
batter mixture before frying, if a thick crust is desired. Marinat- 
ing fish in French dressing before frying provides additional 
flavour. Cooking fish by poaching involves gently simmering in 
salted water or in a court bouillon, which should be prepared 
before the fish is placed in it. I n  its simplest form it consists of 

m e  or sufficient water to cover the fish, a tablespoon of white n' 
wine vinegar, a bay leaf, a sprig of thyme, a little parsley, an onion 
pierced with a clove and a carrot sliced in txo. These ingredients 
are simmered together for 4 to 1 hr. and strained before use. Be- 
cause of the tendency for the fish to fall apart, it can be wrapped 
in cheesecloth or held in a frying basket or in a special rack during 
poaching. Steaming is similar to poaching except that the fish is 
held out of the water and cooked by circulating steam. Planking 
is a variation of either baking or broiling when the fish is cooked 
on an oiled hard\\-ood plank and, during the last few minutes of 
cooking. may be surrounded by mashed potatoes. 

Shellfish.-Shellfish, like finfish, are toughened by overcooking. 
Lobsters are purchased alive, dropped into boiling, salted miter 
and then simmered until the lobster is just tender. The cooked 
lobster is then split through the centre from head to tail and the 
intestinal tract removed. The meat can be removed and com- 
bined with other foods in a variety of dishes or it can be served hot 
in the shell with melted butter. Lobsters also can be split and 
broiled. Hard-shelled or mature crabs arc cooked and used sin~i- 
larly; soft-shelled crabs are broiled or fried. Clams and oysters 
often are served raw: IT-ith sauces: as well as cooked in a variety 
of JTays. Oysters can be fried in deep fat, cooked in milk. baked 
with crumbs and butter or broiled in the shell, ivhile clams can 
be steamed in the shell. K e ~ v  England clam chowder contains 
chopped clams, together with potatoes. onions, milk. fat and sea- 
sonings; Manhattan clam cho~vder contains no milk but consists of 
clams. tomatoes or tomato juice and celery and spices. Scallops 
are fried frequently or broiled or stexTed and served in a cream 
sauce. Fresh shrimp can be cooked in the shell but the black in- 
testinal vein running the length of the body is most easily removed 

before the shrimp is cooked. Shrimp can be simmered, fried in 
deep fat or sautied. 

Lemon butter, wedges and butterflies of lemon, parsley sauce 
and tart sauces, such as hollandaise and tartare, are common ac- 
companiments ior fish. 

Stuffings a n d  Gravies.-Variety can be introduced into every- 
day meals through the use of stufiings containing interesting 
combinations of ingredients. Stuflings may be classified most con- 
veniently according to their basic ingredients, of which bread is 
the most commonly used. Bread stufiings contain crumbs or srnall 
pieces of dry bread, seasonings, liquid and fat. Ingredients such 
as chopped celery, onions, sausage, bacon, oysters, giblets, mush- 
rooms, nuts and fruits comnlonly are used and corn bread is a 
modification. Bread stufhngs are used for poultry, game birds, 
fish and thin pieces of meat which are rolled with stuffing, such 
as flank steak and breast of mutton. Rice, brown or white, may 
form a basis for a stuffing for green peppers or various rolled 
meats. An excellent stuffing for game birds is of wild rice and 
mushrooms, and chestnut stufling, either with or without bread, 
is a favourite for turkey. Mashed potato stuffings are  sometimes 
used for goose. Mixtures containing meat may be used for 
stuffing vegetables, such as marrow, squash and tomatoes: as ~vell 
as for accompanying other meats. These mixtures usually are 
called forcemeats. 

Gravies are served with meat and potatoes and are made from 
meat drippings, added liquid and thickening. Gravy is best made 
in the pan in which the meat has been roasted, provided the drip- 
pings have not been allowed to burn and excess fa t  is removed. 
The amount of liquid used depends upon the drippings available 
for flavour, and the amount of thickening depends upon the kind 
of meat the gravy is to accompany; e.g., thin gravies are served 
with beef and thicker gravies with mutton and lamb. Fa t  and 
flour: approximately equal in amount, are blended with the 
drippings and allowed to brown if a dark gravy is desired. 
Brov-ned flour has slightly less thickening power than unbron-ned 
flour. The liquid, preferably meat stock or vegetable water, is 
then stirred in gradually and boiled for several minutes to cook 
the flour and dissolve the hardened meat drippings. Separation 
of fat from a gravy indicates too high a proportion of fat  to liquid. 
If separation is caused by excessive evaporation of water, it may 
be corrected by replacement of the nater.  

Sauces. which often are served instead of gravies, are rich 
and concentrated in flavour and are usually thickened. The liquid 
used may be milk. cream. sour cream. stocks and/or wine. Mush- 
rooms, herbs and other seasonings can be added to give a variety 
of flavours. 

VEGETABLES AND SALADS 

Vegetable  Cookery.-\:egetables are cooked primarily to make 
them more digestible and more palatable. Softening of the cellu- 
lose and modification of the starch granules and pectic substances 
cause a change in texture; and collapse of the cellulose causes a 
decrease in the bulk of green leafy vegetables. Succulent vege- 
tables containing a high proportion of, water require very little 
added water, a-hereas vegetables which tend to absorb water, such 
as those with relatively high starch content, require a larger 
amount of added water. 

Pigments in vegetables may be green, yellow, white or red. 
Since a vegetable may contain more than one pigment, the cook- 
ing method which best preserves the colour depends upon the 
pigment which predominates. The yellov pigments are insoluble 
in TT-ater and relatively stable under ordinary conditions of cook- 
ing: thus. the colour of carrots is retained easily. Red pigments. 
which predominate in red cabbage and beetroots, are red in an acid 
solution and blue to blue-green in an alkaline solution; they are 
very water soluble. Red cabbage can be cooked with a slice of 
apple for preservation of the colour. IVhite pigments become yel- 
low in an alkaline medium but remain 77-hite in an acid solution: 
the addition of a small amount of cream of tartar or other acid to 
the cooking water helps to preserve the colour of. e.g., onions 
and cauliflower. The predominating pigment in green vegetables 
is not water soluble, but is intensified in alkaline solution and 
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changed to olive green in an acid solution. In  spite of the effect of 
alkali on the green colour, bicarbonate of soda (baking soda) 
should not be added to green vegetables during cooking as it 
adversely affects texture, flavour and nutritive value. 

Excessive loss of aromatic compounds through volatilization 
and loss through solubility in the cooking water of other flavour 
components causes a general weakening of flavour. Sulfur-con- 
taining aromatic compounds responsible for the distinctive flavours 
of strong-flavoured vegetables, such as cabbage, decompose during 
cooking, with a strong disagreeable flavour resulting when these 
vegetables are overcooked. The sulfur compound in onions and 
leeks merely volatilizes during cooking, with a weakened flavour 
resulting. 

Preparation before cooking varies according to the type: root 
vegetables are washed and usually peeled or scraped; green vege- 
tables are washed and crisped in the refrigerator if necessary and 
frequently shredded; the others are prepared variously. 

Suitable methods for cooking vegetables are boiling, steaming, 
baking, panning and frying. The following are general rules for 
boiling vegetables: (1) The smallest possible amount of water 
should be used; an exception is the occasional recommendation 
that a larger amount of water be used for strong-flavoured vege- 
tables. ( 2 )  The salted water should be brought to the boil before 
the vegetable is added. (3)  Green vegetables should be cooked 
in fast-boiling water and cooked only till tender and not over- 
soft. Root vegetables should be cooked in gently boiling water, 
as these tend to break up rather easily. As a rule the pan should 
be covered to promote rapid cooking and minimum loss through 
volatilization. Desirability of cooking vegetables whole rather 
than in pieces depends upon the type, upon the amount of water 
and whether this is used later. The advantage of smaller pieces 
is that cooking time is shortened, thus canceling out the disadvan- 
tage of increased surface area from which loss of soluble nutrients 
could occur. Steaming is suitable for cooking root vegetables and 
some of the miscellaneous group, but not for green vegetables, 
as the colour will be affected adversely. A steamer made for the 
purpose has a lower portion for the boiling water and one or more 
perforated upper portions for the food. Alternatively steaming 
may be carried out in a saucepan with a rack. Steaming at a high 
temperature in a pressure saucepan shortens cooking time and is 
very useful for vegetables which require a relatively long cooking 
period and are not susceptible to undesirable colour changes, such 
as potatoes. In  baking, water-soluble nutrients are well retained, 
but the relatively long cooking period required is damaging to the 
colour of green vegetables. Potatoes and squash are particularly 
satisfactory for this method. A few vegetables such as potatoes 
and parsnips are suitable for roasting. Panning is cooking in a 
small amount of fat in a tightly covered pan. Finely shredded 
green vegetables. such as cabbage, can be cooked by this method, 
since the very short cooking time required does not permit de- 
velopment of a strong flavour. The conservative method is simi- 
lar, except that a little liquid is added as well and the cooking 
may be in a pan on top of the stove or in a casserole in the oven. 
Root vegetables are either sliced or shaped in small pieces when 
cooked by this method. SautCing is a quick method using a little 
fat,  but usually without covering the pan; mushrooms are fre- 
quently sautCed. A few vegetables are fried, the most popular 
being potatoes, which when deep-fat fried are called chips. To- 
matoes are sometimes shallow-fat fried and are one of the few 
vegetables which can be broiled. 

All vegetables should be seasoned carefully with salt and some- 
times pepper. Depending upon the method of cooking, some vege- 
tables can be served without any further additions, but others 
are improved by the addition of butter or other fat. A few vege- 
tables are served with or in white sauce. while others can be served 
with such sauces as hollandaise or cheese sauce. 

Salads.-A salad may occupy any one of four positions in a 
meal. I t  can be served as the first course, in which case it func- 
tions as an appetizer. This type of salad is frequently a fruit 
salad and sharp in flavour, fresh fruit being preferable to canned 
fruit. As a main dish, a salad can be served for both luncheon and 

fish, hard-cooked egg or cheese, together with raw or cooked vege- 
tables. A salad served as an accompaniment to the main course 
is smaller and less substantia1,than a main-dish salad and should 
emphasize tartness of flavour rather than sweetness. Such salads 
often are tossed in a French dressing. A dessert salad is made 
from a selection of fruits. 

Great variety is possible in salad making. Green salads can be 
made with lettuce, water cress, fresh spinach, escarole or chicory, 
endive and other suitable ingredients, either singly or in combina- 
tion, and usually are tossed. Other raw vegetables frequently 
used are: cabbage, carrots, cauliflower, celery, cucumber, onions, 
peppers, radishes and tomatoes. A typical mixed salad has a basis 
of lettuce with spring onions, radishes, cucumber, tomatoes and 
cooked beetroot. Single items, such as tomato, or a combination 
of two or three, for example, tomato and chicory, can be sliced 
and dressed. Besides beetroot, cooked vegetables commonly used 
in salads include: asparagus, beans, carrots, cauliflower, peas and 
potatoes. Potato and Russian salads are made predominantly 
from cooked vegetables with the addition of suitable dressings. 
Fruits used in salads may be fresh, frozen or canned. Both fruits 
and vegetables can be combined with gelatin mixtures and molded, 
while fruits occasionally are used in frozen salads. 

Many dressings can be made to add to and accompany salads, 
most of them being variations and modifications of two classical 
recipes, French dressing and mayonnaise. The basic ingredients 
of French dressing are oil, wine vinegar, salt and pepper, while 
in mayonnaise oil is emulsified with egg yolk, and vinegar and 
seasonings added to taste. 

BREADS 

Yeast Breads.-The dough for yeast breads requires a fermen- 
tation or rising period prior to baking, during which the yeast cells 
grow and produce the leavening gas. Essential ingredients are 
flour, liquid and yeast: flour provldes structure and enzyme ac- 
tivity; liquid assists the flour in the development of structure, 
holds other material in solution and makes possible the best con- 
sistency for yeast growth; and yeast provides the leavening agent. 
Salt is an important additional ingredient, as it helps to control 
fermentation and contributes to the production of an acceptable 
flavour. A small amount of sugar often is added as it slightly 
shortens fermentation time, and shortening, when added, has a 
tenderizing effect and improves keeping quality, but these are not 
essential. Characteristics of yeast breads may be varied through 
the use of flours other than refined wheat flour, e.g., whole-wheat, 
soy, rye; through the use of different liquids, e.g., water or milk 
or a mixture of the two; by use of different forms of sweetening, 
such as molasses or honey; and through the addition of nonessen- 
tial ingredients, e.g., eggs, caraway seeds. dates and raisins. Vari- 
ations in the handling of the dough also affect the characteristics 
of the final product. 

During the mixing or kneading, protein in the flour is hydrated 
by the liquid and forms the elastic network which gives structure 
and permits retention of the leavening gas. The dough then is 
set aside until double in volume, at  which stage the dough is 
punched down or knocked back to expel excess gas and to equalize 
distribution of yeast cells and their food. In  the making of loaves 
of bread, one further fermentation period is usual before shaping 
the loaves. Yeast rolls can be shaped after either the first or the 
second fermentation. After shaping the dough, another fermen- 
tation or proving period completes the preparation for the oven. 
During baking. the gas expands, protein is coagulated by heat, thus 
giving a permanent structure. the yeast cells are destroyed. the 
starch is cooked and the surface of the product is browned. 

Temperature is important throughout the entire breadmaking 
process. Care must be taken during mixing to prevent premature 
destruction of yeast cells by excess heat, and for satisfactory fei- 
mentation the dough should be kept in a slightly warm place, about 
80" F.. free from draughts. The optimum baking temperature 
varies with the ingredients, ranging from 400" to 475' F. 

Biscuits ( A m e r i c a n ) ,  Scones a n d  O t h e r  Quick  Breads.- 
All these use a source of leavening other than yeast. Most are 
leavened by carbon dioxide produced chemically from baking pow- supper: it is frequently served with or contains pieces of cold meat, 
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der or baking soda and a form of acid, but popovers are leavened 
by the action of steam. 

Biscuits.-American biscuits are made from flour, shortening, 
liquid, salt and baking powder. The dough for rolled biscuits fre- 
quently is lightly kneaded in order to increase the volume, develop 
a cylindrical shape and a "flaky" or layered interior. After it is 
rolled, the dough is cut as desired and baked at 42.5'-450' F. 
Dough for drop biscuits contains more liquid than that for rolled 
biscuits and is simply dropped on a baking sheet. 

Scones.-These are the English equivalent of the American bis- 
cuit and are very similar. They usually are slightly sweetened 
and are better if not kneaded after mixing. Seedless raisins (Sul- 
tanas), dates or cheese are added for variation. 

Other Quick Breads.-Other quick breads are corn bread, grid- 
dle cakes, muffins, popovers and waffles, all of which are quickly 
made and often served hot. 

DESSERTS 

Cakes.-Cakes are of two general types, shortened and unshort- 
ened, the former containing fat. 

American cakes usually are made by one of three methods. In 
the conventional method the sugar and fat are creamed together, 
the egg added and a mixture of flour, salt and baking powder mixed 
in alternately with the liquid, beginning and ending with dry in- 
gredients. In  the quick, dump or one-bowl method, all the ingre- 
dients except the leavening agent are put into a bowl and mixed 
vigorously, preferably with a power mixer, the leavening agent 
added and mixing con~pleted. As a modification of the method, 
the eggs and part of the milk may be added as a separate stage. 
The mufin method involves adding the tombined liquid ingredients 
to the combined dry ingredients but, although rapid and easy, 
this method unmodified produces a cake which tends to be coarse- 
textured and to have poor keeping quality. Chiffon cake is made 
by a modification of the muffin method in which the egg white 
is beaten separately and blended with the other mixed ingredients. 
Shortened cakes made by these methods can be baked in flat layer 
pans, in loaf pans or in individual cups and can be baked at  oven 
temperatures of 350"-400" F. 

English cake recipes using fat are of two main types. The 
rubblng-in method can be used for most mixtures where the 
amount of fat is not more than half the amount of flour by weight: 
the fat is rubbed into the sifted flour, salt and leavening agent un- 
til the mixture is like fine bread crumbs; sugar and other dry 
ingredients such as dried fruit are added next, followed by beaten 
eggs together with any other liquid in the recipe. The ingredients 
must be mixed thoroughly 7%-ithout beating or overmixing for satis- 
factory results. The creaming method is used xhen the proportion 
of fat to flour is half or more by weight, thus producing rich cakes: 
the fat and sugar are creamed ~ i ~ e l l  together, the egg beaten into 
this mixture and the sifted flour and salt, together with raising 
agent if necessary, folded carefully in, followed by dried fruit and 
any iiquid in the recipe. Baking temperatures vary from 290" F. 
for very rich fruit cakes to 42.5' F. for small buns. 

Spongecake and angel food cake are examples of unshortened 
mixtures. These cakes depend largely upon incorporated air for 
leavening and, unless modified recipes are used, chemical raising 
agent is not necessary, sufficient air to produce a light product 
being incorporated by whisking the eggs. In angel food cake, 
only the white of egg is used, beaten with cream of tartar, which is 
acidic and tends to stabilize the egg white foam; the blended 
flour, sugar and salt then are gently folded in and the desired 
flavouring added. A portion of the sugar may be beaten xith 
the egg whites. When making spongecakes, two methods are pos- 
sible: in the first, the unseparated eggs are whisked with the sugar 
and any flavouring and the sifted flour is then cut and folded into 
this thick light mixture; in the second, the egg yolks are beaten with 
lemon juice and all or part of the sugar and the egg whites are 
beaten separately with or without part of the sugar, the flour and 
salt being added to the yolk mixture and the whole combined 
with the beaten whites. Baking temperatures for unshortened 
cakes range from 300" to 450' F.. the higher temperatures being 
used for thin products such as Swiss rolls. Cake or pastry flours 

give lighter, finer-grained and more tender cakes than do stronger 
flours, which are used for breadmaking. 

Cookies (Engl i sh  Biscuits) .-These usually are mixed by the 
creaming, quick-cake or rubbing-in methods and are of four gen- 
eral types. Drop cookies are made from a dough that is too soft 
to be rolled out on a board and is therefore dropped on to a baking 
sheet by spoonfuls. These cookies tend to be some~vhat cakelike 
in texture. Rolled cookies are made from a stiffer dough which 
can be rolled out, cut and transferred to a baking sheet. This type 
of cookie tends to be crisp. Refrigerator cookies are made from 
a stiff dough formed into a cylindrical shape and chilled to facili- 
tate slicing. These mixtures produce very crisp cookies. Bar 
cookies are made from mixtures which are baked in a continuous 
thin layer and cut into bar-shaped pieces after baking. Cookies 
are baked a t  temperatures of 350"-400" F.  

Shortbread.-Shortbread is sufficiently distinctive to stand in 
a class by itself. The ingredients-butter, fine sugar and flour o r  
a mixture of flour and rice flour-are worked together without 
addition of any liquid and the result, if correctly made, is a very 
short product. 

P a s t r y  a n d  Pies.-Pastry.-Plain pastry (similar to  short- 
crust pastry) is made of flour, shortening (fat) ,  salt and liquid. 
The fat is cut into the dry ingredients in pieces, or cut and rubbed 
in until the mixture looks like fine bread crumbs. The  liquid then 
is blended gradually either into all the mixture, with a minimum 
of mixing, or into a part of the mixture; this paste is blended in 
turn with the remaining fat and flour. If liquid f a t  is used, it  is 
added to the dry ingredients with the other liquid. Soft flours, 
such as pastry and cake flours, give a shorter pastry than the 
stronger, all-purpose flour. Shortness is directly proportional to 
the amount of fat used and indirectly proportional to  the amount 
of water added and the amount of manipulation involved. Flaki- 
ness is an internal layering obtained by leaving the fat  in pieces and 
by using the maximum amount of water possible without produc- 
ing toughness; the use of a minimum amount of water or the use 
of oil or melted fat tends to produce a pastry which is short but 
mealy rather than flaky. After the dough is mixed, it  is rolled 
until gentle pressure with the fingers dents it only slightly and 
then placed in position with care to avoid stretching; otherwise the 
crust will shrink during baking. Pastry ~%hich  is to be baked as a 
single shell for later filling is pricked with a fork before baking 
so that steam can escape. Plain and short-crust pastries can be 
modified by the addition of egg yolks, sugar and ingredients such 
as sesame seeds and chopped nuts. 

The making of flaky and puff-type pastries, in which the pro- 
portion of fat  to flour is high, involves special methods for the 
incorporation of the fat. In  order to obtain the maximum amount 
of flakiness and rise, most of the fa t  is added to the dough during 
the rolling process, thus forming alternate layers of fat  and dough. 
Careful manipulation and cool conditions are essential for good 
results. Hot-water crust is made by boiling the fat  and water to- 
gether and nhipping this mixture into the flour. The action should 
be as quick as possible as the paste must be molded while it is soft. 
Strong flours should be used for flaky, puff and hot-water pastries. 

Dessert Pies.-Pies for dessert are of t ~ o  general types. single- 
crust and double-crust. A single-crust pie frequently consists of 
a baked pastry shell filled with a starch-thickened mixture and 
topped with meringue: the crust is baked at  a temperature of 
425'-450" F. until dry and slightly bronned. and the cooked 
filling is added to the cooled shell. Typical fillings are chocolate, 
lemon and vanilla flavoured mixtures. A meringue, consisting of 
beaten egg white, sugar and flavouring, is then spread over the 
filling and browned slightly in the oven. Another type of single- 
crust pie has an uncooked filling, in which case a baked shell is 
filled with a mixture containing some gelatin and the pie chilled 
until the mixture has set. These mixtures frequently contain fruit. 
Chiffon pies are those filled with gelatin mixtures to which whipped 
cream or beaten egg ~ ~ h i t e  has been added. Custard and pumpkin 
pies are examples of single-crust pies in m-hich crust and filling 
are baked simultaneously. For minimum soaking of the crust, 
baking of such pies is begun at  a relatively high temperature, e.g., 
425" F., and then finished at  a lower temperature, 350' F. Single- 
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crust pies also can be made in a deep dish with a top crust. Raw pudding. Usually steamed or baked, many are served with sauces. 
fruit ,  the filling generally used, is put into the dish with layers of Milk puddings vary from very plain recipes containing just 
sugar, a little water is added and the whole covered with short- milk, sugar, cereal and flavouring, to quite elaborate dishes which 
crust pastry. The pastry is pricked or slit to aIIow steam to escape may have eggs and cream added and be topped with meringue. 
and then baked. Such pies usually are served with a sprinkling The richer puddings usually can be served hot or cold, while the 
of sugar on the crust, added after cooking. In  two-crust (usually plain varieties frequently are served hot mith stewed fruit or jam. 
fruit) pies an unbaked shell is filled with fruit, a thickening agent, These puddings can be cooked in a double saucepan or baked. 
sugar and spices or other flavouring; a flat piece of pie dough Meat puddings are of the suet crust type and are made in the 
then is laid over the filling and the two crusts are sealed together. same way as fruit puddings, beefsteak and kidney being the most 
T h e  top is pricked to allow for the escape of steam during baking. common filling. Dumplings, cooked and served with boiled beef 
If  this is not done, sufficient internal pressure may develop during and some soups, are made from a plain suet mixture and Yorkshire 
baking to cause the fruit juice to boil out. A lattice-work of pastry pudding is made from a batter and baked, usually as an accompani- 
strips may be used in pIace of the continuous top crust. ment to roast beef. 

Pies can be made with a single crumb crust in place of pastry. Cold Sweets.-Fruit desserts are those predominantly or wholly 
Crumbs of crackers or cookies or breakfast cereal are mixed with composed of fresh or cooked fruit;  e.g., mixed fruit compote, fruit 
butter, pressed into a piepan and either baked or chilled. Starch- salad, stewed fruit and fresh fruit. Gelatin, an important ingre- 
thickened or gelatin mixtures are typical fillings. Crumbs also dient in many well-known desserts, e.g., jellies of fruit juice and 
may be used to add variety as toppings for fruit pies and in deep- fruit, and cream mixtures, such as bavaroise, is also often added 
dish desserts, such as apple crunch or crumble. to such desserts as cold souffles, mousses and ice cream to give 

I n  Great Britain, a dish with a bottom layer of pastry, with or additional structure and smoothness. Eggs are used both as a 
without a top crust, is usually called a tart. Specific examples thickening agent in custards and creams and as a foaming agent 
are appIe, with a doubIe crust; jam, which is baked open or nith to give lightness in souff%s and similar dishes. Custard, a mix- 
a lattice finish; and bakewell tart, which has a cake mixture-type ture of egg, milk, sugar and flavouring, may be either a stirred 
filling. sauce or baked or steamed to form a set dish, caramel cream or 

Meat  Pies.-Meat pies are either deep-dish or raised. In both custard being a well-kno~vn example of the latter. Egg whites 
cases, the pastry has to withstand a comparatively long cooking often are used separately; e.g., in hard meringues, which consist of 
period, and flaky pastry and hot-water crust are the two most beaten egg whites, sugar and flavouring, baked very slowly until 
commonly used. Flaky pastry is used for deep-dish meat pies, dry and then filled with fruit and/or cream. 
such as steak and kidney, veal and ham, and chicken pies. The Starch of various kinds is an important thickening agent in many 
usual procedure is to put the pie into a moderately hot oven to desserts and blancmange, made from cornstarch, milk, sugar, but- 
cook the pastry and then to cover the pastry with wet greaseproof ter and flavouring, depends entirely on starch for its structure. 
paper, lower the oven temperature and continue cooking until the Starch-thickened mixtures, or mixtures thickened with both starch 
meat is cooked. If cooked meat is used, as in chicken pie, the pie and egg, are also used as fillings for cream puffs and eclairs, while 
should be ready when the pastry is cooked. These pies can be whole grain cereals such as rice can be creamed and served with 
served hot or cold. A raised pie is a meat or savoury pie in which fruit or other flavouring. 
the filling is encased with pastry without requiring a dish for sup- Many popular desserts are combinations of several individual 
port. Hot-water crust is suitable for these pies, since it  can be items, trifle and charlotte russe being good examples. 
molded by hand if used quickly after making. Pork and game are Chilled Desserts.-Many of the types of desserts mentioned 
well-known examples of such pies, usually served cold. With both above can be chilled to advantage. Whipped cream, beaten egg 
types of pie, it is usual to decorate with pastry leaves and glaze with whites and gelatin are common constituents of such desserts, but 
egg before cooking. various combinations of fruits, nuts, coconut, cookie crumbs and 

Puddings.-Most of the products which can be classified as other ingredients also can be used. In  frozen desserts, firmness 
puddings have a farinaceous substance as one of the main basic is produced by ice crystals; smoothness and other characteristics, 
ingredients and are oftener served hot than cold. The majority by the ingredients and the method of preparation. This group 
are suitable for the dessert or sweet course of a meal, but a few consists mainly of ices. The simplest form is the water ice con- 
are not sweet and are served as or with the main course. Puddings sisting of fruit juice or other flavouring, water and a sweetening 
can be subdivided into four main classes: those made with (1) agent. A sherbet is modified by the addition of gelatin or beaten 
suet as the form of shortening; (2) milk and eggs; (3) a cake mix- egg whites to give increased smoothness of texture and may have 
ture; and (4) cereal and milk. Depending upon the type, pud- milk or cream substituted for water. A sorbet (frappe in the US.) 
dings are baked, boiled or steamed. is a soft water ice with fruit or liqueur flavour and only half 

Suet puddings are of two main kinds: those with a suet crust frozen. The usual basis of an ice cream is either cream or custard 
and a filling, usually fruit, and those made of a suet mixture. The or a mixture of the two; flavouring, such as fruit puree or choco- 
crust is made of flour, suet, salt, leavening agent and water rolled late, sugar and often a little gelatin (to give additional smooth- 
out and used to line a pudding basin. Uncooked, prepared fruit ness) are added. A half-frozen ice cream is usually known in 
is then packed into the basin with layers of sugar and the top Great Britain as a frappi. Both ices and ice creams are stirred 
covered with a remaining piece of rolled dough. The pudding during the freezing process. Desserts that are frozen without 
is steamed 2-3 hr. and turned out onto a dish. Puddings with suet stirring are mousses, parfaits and cold souffles, which are light ice 
crust and dried fruit sometimes are baked. The second type of suet cream preparations made from custard, cream, fruit or sirups, 
pudding, in which all the ingredients are mixed together, ranges whisked egg whites and flavouring. Bornbes and ice puddings are 
from the very rich variety such as Christmas or plum puddings combinations of a t  least two different frozen mixtures packed in 
to  plain leavened mixtures which are served with sauces, such as a mold and refrozen. 
treacle or ginger puddings. Bread crumbs often are used instead Confections.-Homemade candies or s

w

eets are of two general 
of flour to give a light product. Long cooking is essential for types, crystalline (e.g., fondant and fudge) and noncrystalline or 
these mixtures, which usually are boiled or steamed in basins. amorphous (e.g , caramels, taffy, brittle and all kinds of toffee). 

Puddings made primarily from eggs and milk include batter Crystalline.-In the making of crystalline candies, sugar in 
puddings, which can be served with fruit or jam; pancakes and crystalline form is dissolved in excess water, combined with choco- 
various fruit fritters; and custard-based dishes such as queen late or other ingredients and cooked until properly concentrated. 
of puddings and bread-and-butter pudding. Most of this group The degree of concentration may be checked either by taking the 
are baked or fried. temperature of the sirup or by testing the sirup in cold water. 

A wide variety of puddings are made with a cake-mixture base During cooling of the concentrated sirup, the amount of sugar that 
and frequently are cooked with jam, syrup and/or fruit; e.g., can remain in solution decreases. Thus, a t  a temperature only 
steamed jam pudding, pineapple upside-down pudding and Eve's slightly higher than body temperature, beating initiates recrystal- 
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lization of so much of the sugar that a solid mass is formed. 
Vigorous beating during crystal formation tends to keep the . 
crystals small and the texture of the candy smooth. Certain added 
ingredients also contribute to smoothness by interfering with crys- 
tal formation, e.g., cream of tartar and other materials that act 
chemically; if used to excess or if allowed to act too long, as in 
very slow cooking, acids may interfere with crystallization to such 
an extent that the candy fails to harden. Butter and other fats 
and corn sirup act mechanically to keep crystals small. If a crys- 
talline candy is cooked to or beaten at  too high a temperature, a 
grainy product is likely to result, but this can be redissolved in 
water, cooked to the proper end point and finished satisfactorily. 

Noncrystalline.-Noncrystalline candies are cooked at  higher 
temperatures and the sugar solidifies so rapidly during cooling that 
crystals are not formed. These candies are not beaten and high 
proportions of substances which interfere with crystallization are 
sometimes added, e.g., caramels are not agitated after cooking 
and have a high proportion of fat and of milk solids. Taffy is 
pulled when it is cool enough to be handled and this incorporates 
air, thus lightening the colour. Brittles are not manipulated ex- 
cept that they are sometimes stretched during cooling in order 
to make them as thin as possible. 

Other confections include glazed apricots, prepared by cooking 
dried apricots slowly in a heavy sirup, glazed nuts, similarly pre- 
pared, and marzipan, a sweetened, flavoured paste of ground 
almonds frequently tinted and shaped for use as a decorative con- 
fection. Fondant can be used, with or without nuts, as stuffings 
for dates, prunes and apricots and also can be shaped and dipped 
in a special chocolate coating. I t  also can be melted, flavoured 
and tinted and either poured out in small amounts to form flat, 
round mints or used as a dip for balls of firm fondant. 

BEVERAGES 

Coffee.-Coffee is available in four forms: powdered, frozen 
liquid concentrate, whole bean and ground. Powdered coffee and 
the frozen concentrate are dissolved in hot or boiling water; 
coffee beans are ground and then used as ground coffee. The bev- 
erage may be prepared from ground coffee by several methods but, 
regardless of the method used, the aim in coffee-making is ex- 
traction of the desirable flavouring substances with a minimum 
amount of the tannins and other bitter-tasting substances. Sub- 
boiling temperatures are preferable to boiling because (1) the 
desirable flavour constituents are volatile and thus easily lost 
during boiling and (2) the bitter components of coffee are increas- 
ingly soluble in water as the temperature rises. Caffeine, the 
stimulating substance in coffee, is soluble in hot water and there- 
fore extracted with the other constituents, but decaffeinated 
ground coffees are available. There are three general methods of 
making coffee. Steeping requires no specialized equipment, the 
coffee being heated with water in a coffeepot or a covered sauce- 
pan and kept just below boiling point until the desired strength 
is obtained. In  a percolator a small amount of water is forced 
upward through a tube and then filtered downward through the 
coffee grounds; the process is repeated until enough water-soluble 
material has been extracted to give the desired strength and 
colour. In  the drip method boiling water is poured onto the 
grounds and allowed to filter through the coffee into a serving pot. 
Fineness of grind is important in this method as the water is in 
contact ni th  the grounds only once and for a short time. I n  
vacuum-type coffee-makers, coffee is made by a variation of the 
drip method or by a method in which the extraction takes place 
as steam is forced up through the grounds. Automatic electric 
coffee-makers are either percolator or vacuum in type. After- 
dinner coffee usually is served very strong in a small cup called a 
demitasse. 

Teas.-Green, black and oolong teas differ because of their dif- 
ferent treatment during processing. Black tea is subjected to a 
fermentation process not used for green tea, resulting in a mild- 
ness of flavour as compared with the pungent flavour of green tea. 
Oolong is partially fermented and its flavour compromises be- 
tween those of green and black teas. Terms such as pekoe and 
orange pekoe are grade designations based on size of leaf, the 

smaller leaves being graded higher. The only general method for 
making tea is steeping: boiling water is added to the tea leaves, 
which are allowed to steep for approximately three minutes, 
after which the tea bag or ball is removed or the infusion is poured 
off the leaves. If a very strong beverage is desired, it  is best 
obtained by using more tea leaves rather than by steeping for a 
longer time, as longer steeping results in the undesirable extraction 
of more tannin. Iced tea is made by pouring freshly made tea 
over ice: because of the dilution by melting ice, a particularly 
strong infusion of tea is used. However, if the infusion is too 
strong or if it is prepared by long steeping, the chilled product may 
become cloudy because of precipitation of tannins, which are less 
soluble in cold than in hot water. The stimulant in tea, theine, is 
the same as caffeine in coffee and is found in green and black tea 
in similar amounts. 

M i l k  Beverages.-Cocoa and chocolate beverages contain milk 
and usually are served hot. Since cocoa contains starch, the mix- 
ture should be cooked for several minutes at  some stage in the 
preparation, unless the precooked variety is used, in order to avoid 
a raw flavour and a sediment in the finished product. Cocoa and 
chocolate contain theobromine, a stimulant similar to caffeine. 

Other milk beverages include cafk au lait, a mixture of strong 
coffee and hot milk, and numerous cold mixtures of milk and 
fruit juices. 

CHEESE, EGGS AND FRUIT 

Cheese.-Characteristics of various cheeses, the most pro- 
nounced of which are caused by differences in moisture content 
and methods of ripening, affect their use in food preparation. 
Moisture content may be as high as 75% for a soft cheese, as cot- 
tage cheese, or as low as 30y0 for a hard cheese, as Parmesan. 
Ripening may be brought about by acid-forming bacteria, as in 
Cheddar, by gas-forming bacteria, as in Gruykre, or by mold, as in 
Roquefort, and it is during ripening that the characteristic flavour 
and texture develop and that the cheese becomes easier to blend 
with other ingredients in cooking. 

When cheese is heated, the fat melts and, as the temperature 
increases, the protein coagulates and the fat tends to separate; 
heating above 160" F. tends to toughen the protein and cause 
stringiness. In  the preparation of a cheese sauce, grated cheese 
is mixed into a white sauce which has been cooled to approxi- 
mately 125' F.; if the cheese fails to melt, the sauce may be 
heated over hot water until the cheese is blended. In  the prepa- 
ration of baked cheese mixtures, such a s  macaroni and cheese, high 
temperatures and overcooking should be avoided. 

Eggs.-In addition to adding colour, flavour and nutritive value, 
eggs also contribute thickening, as in custards; structure, as in 
chou paste (cream puffs) and to some extent cake mixtures; leav- 
ening, as in angel food cake and sponges; emulsification, as in 
mayonnaise; and binding, as in croquettes and meat loaves. 

Eggs are frequently used alone, either poached, fried, scrambled 
or cooked in the shell. Poached eggs are broken into simmering 
water and cooked until the white coagulates; fried eggs are broken 
into a skillet and cooked in fat. For scrambling, the eggs are 
broken and slightly beaten, a little milk and seasoning added and 
the mixture heated slowly with a little butter and stirred gently 
until just coagulated. Boiled eggs are cooked in the shell in sfm- 
mering water until the required degree of coagulation is obtained. 
The formation of a dark ring around the yolk can be prevented 
by not overcooking and by immediately placing hard-cooked eggs 
in cold water. 

The changes which occur during the cooking of eggs are largely 
due to the coagulation of protein at  relatively lorn temperatures, 
140"-160" F. in the case of undiluted egg and a little higher with 
diluted egg mixture, such as custards. Overcooking eggs causes 
overcoagulation, with the result that the protein is toughened and 
liquid and solid separate in custards or other mixtures in which 
liquid has been added. 

Fruit.-The changes which occur during the cooking of fruits 
affect texture, flavour and colour. Alterations in texture are due 
to several factors: softening of cellulose, the substance of which 
plant cell walls are composed; changes in the pectic substances 
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which bind the  cells together;  cooking of the  starch which is pres- 
en t  in some fruits;  and changes in moisture content. Flavour is 
due  t o  the  presence of sugar, organic acids, aromatic compounds 
a n d  mineral salts, and the  loss of aromatic compounds through 
volatilization is an  important problem of f ru i t  cooking. Losses of 
sugar, acid and salt a re  mainly the  result of their  solubility in 
cooking water. 

T h e  colour of fruits is due chiefly to  a group of yellow pigments, 
carotenoids, and t o  red pigments, anthocyanins: the  yellow pig- 
ments  a r e  so stable tha t  their preservation during cooking is no 
problem, bu t  the  red pigments, although maintaining their colour 
in t he  presence of acid, a re  water-soluble and tend t o  leach out 
into the  cooking water and, in some cases, to  form blue or black 
compounds with t in and iron. Another group of compounds, 
tannins, also found in fruits but  not  classified as  pigments, may 
react  with iron to  form dark-coloured compounds and therefore 
iron knives and pans of tin, iron or chipped enamel should not be 
used in t he  preparation of fruits. 

Frui t s  can be  cooked in water o r  a sugar solution, baked, broiled 
o r  fried. T h e  amount of water used in cooking fruit  depends 
upon the  kind used; e.g., berries require less added water than 
apples since they have a higher natural  water content. Cooking 
f ru i t  in a sugar solution tends t o  make i t  lustrous but,  if the sugar 
solution is too  concentrated, sufficient moisture m a y  be  drawn 
f rom the  fruit  to  cause shriveling; on  the  other hand, if the sugar 
solution is very dilute or no sugar is added to  the cooking water 
t he  f ru i t  m a y  become mushy. If  the  fruit  is to  be  sieved, as for 
applesauce, i t  should be  allowed to  become mushy b y  cooking in 
water and  the  sugar, if needed, added af ter  sieving, but  if the fruit 
is desired for  garnish, as in the  case of coloured and spiced pieces 
of apple, a sugar sirup should be  used. Frui ts  cooked in a sugar 
sirup a re  usually referred t o  as  stewed or coddled fruits. Fruits 
which a re  sometimes baked include apples, bananas and pears: 
apples are  frequently cored, stuffed with a mixture of sugar, but- 
ter ,  seasonings, raisins and nuts  and baked whole; bananas and 
pears are  halved, dotted with but ter  and sprinkled with fruit 
juice and cinnamon o r  other seasoning. Some fruits  can be 
broiled; e.g., grapefruit, canned and fresh pineapple rings and 
canned peach halves. Apples and bananas a r e  sometimes fried and 
also made into fritters. 

Cooked fruit  can be  used in a variety of ways during a meal: 
a s  a n  appetizer, e.g., broiled grapefruit ;  as  pa r t  of the main 
course, e.g., fried apples; as  a garnish, e.g., cinnamon apples; 
o r  as  dessert, e.g., baked fruits  and various fruit  puddings. 

T h e  principal goal in the  cooking of dried fruits  is the  replace- 
men t  of water removed during drying. Rehydration can be 
achieved satisfactorily b y  slow cooking of the  fruit  in water or by 
a short  soaking period followed b y  slow cooking. Sugar, if needed, 
should be  added when the  fruit  is nearly done. Long soaking of 
the  f ru i t  prior to  cooking tends to  produce a n  undesirably watery 
product. 

HERBS AND SPICES 

Seasoning is a n  extremely important pa r t  of food preparation: 
real skill in the  seasoning of foods requires experience, imagination, 
di2crimination and restraint, for  overseasoning can be  even more 
serious than underseasoning. Herbs  and spices provide a n  endless 
means for  enhancing the  natural  flavours of food. 

Herbs.- Herbs are plants with succulent, distinctly flavoured 
leaves, which can be  used fresh o r  dried, preferably in a finely di- 
vided form and always in small amounts. Mea t  dishes, vegetables, 
salads, soups, sauces, fish, poultry and  egg dishes m a y  all benefit 
f rom additions of herbs. T h e  following are  some of the more 
commonlv used herbs. 

Basil, an aromatic potherb whose leaves have a strong flavour re- 
sembling cloves, is always included in the making of turtle soup. 

B a y  leaves, from a species of laurel tree, are used in soups, with 
meats and fish and one or part of a bay leaf is always included in 
the bouquet garni and in court bouillon. 

Chervil.  whose delicate flavour resembles both parsley and fennel, 

Dill is commonly used in pickling as well as in meat and vegetable 
dishes, soups, salads and sauces; the leafy tops are used as well as the 
dried fruit, usually known as dill seed. 

Fennel, related to the parsley plant and with a flavour similar to 
aniseed, is commonly used for flavouring fish sauces, soups and salads. 

Marjoram is one of the sweet herbs which, when dried, are in- 
cluded in mixed herbs for flavouring stews, meat dishes and soups, etc. 

Mint is mainly used when fresh but sometimes in a dried form; 
the serving of mint sauce with lamb, hot or cold, is an English custom, 
as is the addition of mint leaves to the cooking of new potatoes and 
green peas. 

Oregano is widely used in meat dishes, with eggs, beans, cheese dishes 
and fish, and is essential to Latin cookery. 

Parsley, a lacy green herb with a slightly sharp flavour, is used as a 
garnish, in sauces and salads, can he fried and is used fresh to a greater 
extent than dried. 

Rosemary is a mint-flavoured herb used with lamb and other meats 
and in stuffings. 

Sage, a commonly used seasoning in bread stuffings for poultry 
and other meats, is also used in soups and sauces. 

Sorrel is an essentially French herb used for making sorrel soup and 
for flavouring omelets and sauces. 

Tarragon is used fresh in salads and for flavouring in chicken dishes, 
omelets, sauces and stews, as well as in tarragon vinegar. 

Thyme,  a pungently flavoured herb widely used in stuffings, sauces, 
soups and meat dishes, is traditionally used in the preparation of jugged 
hare. 

Mixtures of herbs can be  bought, such as  poultry seasoning with 
sage usually predominating and mixed herbs, usually consisting 
of thyme, sage, marjoram and parsley. 

Spices.-Spices are  aromatic parts of plants, mostly tropical, 
which are dried and used in food preparation either whole or in a 
pulverized form. A spice may  represent the  root, bark,  fruit, 
flower, bud or seed of the plant. 

Allspice is the dried fruit of the pimento tree, its name being derived 
from the similarity of its flavour to that of a mixture of cinnamon, 
cloves and nutmeg and is used primarily in baked cakes and cookies. 

Anise (aniseed) is an extremely small seed, the oil of which is used 
in confections, sauces, creams, sweet puddings and cakes, as well as 
pickling. 

Whole caraway seeds are used in breads, cakes, meat dishes, salads 
and in some cheese. 

Cardamon seeds resemble anise in flavour and are used similarly, and 
in curry. 

Celery seeds are used in pickling and in soups, as well as in fish and 
meat dishes. 

Cintzamon, the bark stripped from young branches of the cinnamon 
tree, is available either in the ground form or in rather large pieces and 
is used extensively in cookies, cakes and with fruits. 

Cloves are the unopened flower buds of the clove tree, available 
either whole or ground, and are used for flavouring soups, stocks, meats - .  
and desserts. 

Powdered coriander seed is used mostly in pickling and is a constitu- 
ent of curry powder. 

Cumin seed is ground and used in soups and meat dishes and is 
a constituent of curry paste. 

Ginger is an example of a spice obtained from the rhizome of a plant 
and is available both in pieces as stem or crystallized ginger and in the 
ground form; it is used in baked products such as cakes and cookies, 
in certain meat dishes and in oriental cookery, being a common ingredi- 
ent of curry powder and pastes. 

Mace is the covering of the nutmeg, with a similar delicate flavour, 
and is used for flavouring the same kind of products as is the nutmeg, 
as well as in preserving. 

Mustard seeds are of two varieties, black and white (yellow) ; the 
ground form is used mainly for making a condiment or relish, although 
it is also used in flavouring meat and cheese dishes. 

Nutmeg is available either ground or as whole seeds and is used 
widely in the preparation of desserts, soups, beverages and baked prod- 
ucts. 

Both black and white pepper are obtained from the same plant, black 
pepper from the dried immature fruit and white pepper from the dried 
mature fruit with the hull removed; pepper is used as a condiment 
and as a seasoning in all savoury dishes. 

Saffron, the dried stigma of a plant related to the crocus, is used 
occasionally for flavouring and colouring of special type cakes. 

Sesame seeds are small, light-coloured seeds with a nutty flavour, 
and are used in breads and confections. 

Turmeric (curcuma) is another example of a dried rhizome or root 
and is from a plant of the ginger family; the yellow powder is used 
extensively in curry powder and in prepared mustard. 

Vanilla, obtained from the dried pod of a plant, is a very delicate 
flavouring that can be used for all kinds of sweet dishes. 

is used i i  salads, soups, sauces and meat dishes and sometimes in the Others.-curry powders and pastes are made up of various 
fresh green state. 

Chives, related to onions and similar in flavour, are used in salads combinations of many spices and herbs, each combination varying 
and soups. considerably in flavour. Curry,  as a dish, is of immemorial use in 
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India. 

T R O  important sources of flavour which cannot be classified 
as either herbs or spices are garlic and horse-radish. Garlic is 
the bulb of a plant, the small sections of which are known as 
"cloves" of garlic, and is used extensively in flavouring meat 
and vegetable dishes and salads, but needs to be used with care 
and discrimination. Horse-radish is a root with a somewhat pep- 
pery taste used grated and usually served as a cream sauce, par- 
ticularly ni th  roast beef. 

See also FOODS, NATIONAL. 
B I B L I O G R . ~ P H Y . - A ~ C ~ ~ ~ ~ ~  Home Economics Association, Handbook 

of Food Preparatio~z (1955) ; I .  M. Beeton, Household Management,  
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F .  M. Farmer, Bos ton  Cooking-School Cook  Book ,  9th ed. rev. by W. L. 
Perkins (1951) ; B. Lowe, Experimental  Cookery  (1955) ; National 
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FOOD PRESERVATION. As foods in their natural state 
remain sound and edible for only a comparatively short time, food 
preservation has engaged the attention of mankind from the earli- 
est times. Prehistoric man preserved his cereals by parching, 
vegetables and fruits by drying, milk in the form of fermented 
products or as cheeses, and fruit juices as cider or wines; and the 
hunter learned to dry or salt his game or fish. The ever-increasing 
spread of man over different parts of the world, into widely dif- 
ferent climates, and still more the increase in urban populations, 
have rendered the development of efficient methods of preserva- 
tion a matter of vital necessity. For many centuries the art of 
preservation was at  a standstill or developed only slowly and was 
purely empirical, fermentation, drying, smoking or curing with 
salt being the principal methods. As the biological causes of food 
spoilage became better understood, rapid advances followed and 
appropriate methods were soon developed for dealing with the 
causative agents. 

Since most foods either carry or eventually acquire bacteria, 
molds or yeasts, microorganisms are the major cause of food spoil- 
age. Other factors leading to deterioration or spoilage are the 
enzymes (ferments) naturally present in some foods, and various 
chemical reactions, particularly oxidation. Some factors which 
lead to spoilage in one food might be regarded as desirable in an- 
other instance and may be, indeed, essential for the protection 
of certain foods. For example; yeasts are applied in making wine, 
bacteria in the manufacture of sour milk and pickled products 
and molds in cheese making. Enzymes are used in both cheese 
making and in brewing, and the browning of roasts and bread crust 
is a type of chemical reaction that in many other foods leads to 
deterioration and spoilage. 

There are several major processes for food preservation. The 
growth of microorganisms (and enzyme activity) in foods may be 
retarded by cooling or almost entirely prevented by freezing. 
Since water is necessary for the growth of microorganisms, dried 
(dehydrated) foods will keep for long periods. Or the enzymes 
and microorganisms present in foods may be completely or almost 
completely destroyed by the application of heat as in thermal 
processing (canning). I n  canned foods reinfestation by micro- 
organisms must be prevented, hence the need for herme.tically 
sealed containers. Finally, both enzyme action and microbial 
growth can be prevented by the addition of certain chemicals or 
through chemicals produced in fermentations. Smoking, salting 
and candying are the age-old examples of this type of food preser- 
vation, but the use of chemical preservatives and inhibitors, in- 
cluding antibiotics, is more important today. The preservation of 
food with ionizing radiations ("cold sterilization") will doubtless 
be added to this list when the principles involved and the opera- 
tional details are sufficiently developed to allow large-scale com- 
mercial application. Often several of the principles are applied 
in combination. For instance, cabbage is preserved as sauerkraut 
in the presence of salt and by the chemicals produced by the 
microorganisms during fermentation: and much of this product is 

later marketed in cans after heat sterilization. Some frozen food 
products are heated before freezing in order to inactivate the 
enzymes or to reduce the number of viable organisms present. A 
combination of dehydration and freezing is used in the processing 
of dehydro-frozen foods. 

The modern objective of food preservation includes more than 
the mere prevention of spoilage. Quality. economy and conveni- 
ence are in most instances important in the production and market- 
ing of processed foods. Colour or appearance, flavour, texture or 
consistency and freedom from defects are the major quality 
factors. Nutritive value has also come to be recognized as a 
quality factor. Most countries have detailed and exacting re- 
quirements governing food processing from the standpoint of sani- 
tation and quality, but the extent to which such regulations are 
enforced varies greatly. However, quality requirements for any 
food are also firmly ingrained in the consumer's mind and thus 
will govern his purchases. Therefore, quality must be retained 
by the processed food during preservation and in the period be- 
tween its manufacture and consumption. Saturally, the emphasis 
given to quality factors will depend on the cultural and economic 
state of development and is more important where there is high 
purchasing power and an abundance of food alloxving a choice. 
Yet quality requirements (or "conforming to common usage") 
exist even in the most primitive cultures. I n  hardly any other 
field of'human activity does tradition play as important a part as 
in our choice of food. 

Convenience is a factor in food processing which has gained 
much importance. Whereas, not many years ago; most canned 
and otherwise preserved foods represented starting materials for 
the preparation of meals, today it is common for some or most of 
the preparation and compounding into the final complete dish to 
be done by the food processor. I t  is clear that the modern food 
processor, with his scientific control, large-scale operation and use 
of raw materials in their prime, has many advantages over the 
cook or housewife. Such preserved, partially prepared or complete 
dishes, or even complete meals, offer in the home easy preparation 
in a short time. Although price is still a major consideration in 
determining the marketability of a processed food, the gradual 
increase in the world-wide standard of living and the employment 
of a large proportion of the population (including women) in 
many countries tend to increase the consumer's willingness to pay 
the processor for some of the preparation and cooking. I n  spite of 
some of the early objections to processed foods it is now generally 
conceded that the increasing availability and use of processed 
foods has had a profoundly beneficial effect on the diet pattern 
in many countries; and that in most instances it has led to sub- 
stantial improvements in the national nutrition. This is particu- 
larly true where fresh fruits and vegetables are available only 
during part of the year or where foods transported from long dis- 
tances rnake up a significant part of the diet. (See FOOD SUPPLY 
OF THE ~VORLD. )  

D r y i n g  a n d  Dehydration.-Desiccation or drying is nature's 
major method of preservation. Prehistoric man must have ob- 
served that dry cereals, berries and nuts kept well, and that meat 
and fish, when dried, could be kept for extended periods without 
spoilage. Many traditional sun-dried products are still used to- 
day, and the storage of dry cereals was a major factor in stimulat- 
ing urbanization and the development of civilizations. "Drying" 
usually ,indicates a sun-dried product, whereas "dehydration" is 
used mostly ior foods from which the water has been removed by 
artificial means. However, there are exceptions to the use o i  this 
terminology, particularly where artificial drying is used to supplc- 
ment sun drying. 

Food preservation by drying and dehydration depends on the 
fact that microorganisms cannot grow on dry materials and that 
enzyme action and various other deleterious chemical reactions are 
similarly retarded or prevented ~vhen the water content of a food 
is low. Previously it was thought that a moisture content of about 
10:; was sufficiently low to prevent both spoilage and deteriora- 
tion of foods. But of late the upper limit of moisture content has 
been gradually reduced for most dried foods. This change was 
due, to a large extent, to the increased emphasis on quality reten- 



FOOD PRE: 
tion, and was made possible by the development of more efficient 
means of artificial drying. The amount of permissible residual 
water is different for various products. The temperatures to 
which the product will be exposed during storage and the length 
of time between manufacture and consumption are major factors 
in determining the maximum permissible moisture content of a 
dehydrated food. 

With the exception of eggs and milk, dehydrated foods were 
never as important in the United States as in Europe. During 
World Wars I and 11, great efforts were made to increase produc- 
tion and to improve the quality of dehydrated foods, since they 
offer great economy both in tin requirements and in storage bulk 
and shipping weight. Considerable activity in research and de- 
velopment after World War I1 continued in the United States and 
elsewhere and resulted in many new and improved dehydrated 
products. 

Sun drying is used with many fruits such as apples, pears, plums, 
peaches, apricots, figs, currants and various raisin grapes. In order 
to prevent excessive darkening, most of these fruits are treated 
with sulfur dioxide before drying, most of the chemical being lost 
from the fruit during the subsequent processing. Some fruits, 
such as figs, must be fumigated with chloropicrin, ethylene oxide, 
methyl bromide or other agents in order to prevent infestation by 
insects. The water content of most dried fruits is in the range of 
5% to IS%, with different requirements for various fruits. Meat 
is not now sun-dried in western Europe and the United States but 
this ancient method of preservation is still used in many other parts 
of the world. The sun drying of fish is common all over the world, 
and usually is done in conjunction with salting, brining and smok- 
ing, in various combinations. 

Artificial drying (dehydration) depends on the efficient transfer 
of water vapour into a stream of air or other gases that are not 
saturated ni th  water vapour. Thus the volume, temperature and 
relative humidity of the drying gas and the surface of moist ma- 
terial exposed to it will govern the drying efficiency. The design 
of food drying equipment is a highly specialized branch of en- 
gineering. Since every food particle has a different and typical 
attraction to moisture, most types of dehydrating equipment will 
be suitable for a limited number of products only. Cabinet dryers 
are drying chambers usually divided into several compartments, 
each holding several stacks of trays mounted on carriages. The 
cabinets are commonly heated by steam coils. I n  the old-fashioned 
kiln dryer or "evaporator" (still used with apple pomace, hops, 
etc.) the product to be dried is placed in an upper room which 
has a slatted floor and a current of hot air is supplied from be- 
low. Tunnel dryers are extensively used-the drying takes place 
in tunnels 30-50 ft. long and about 6 it .  square. The material to 
be dried is loaded on slatted wooden or metal trays stacked on 
carriages which fit the tunnel snugly so that the air passes between 
the trays. The carriage loaded with the fresh material is intro- 
duced a t  one end of the tunnel and the dry material is removed 
at  the other end. 

Belts of stainless steel are sometimes used instead of trays and 
carriages. Drum dryers are commonly used for drying milk, 
pulped fruit, potato flour, mixtures for prepared foods and other 
products. I n  the most common type of double horizontal drum 
dryers the material to be dried is placed in the top "well" between 
two identical, closely placed, heated drums 3 to 6 ft .  in diameter. 
The drums are slowly rotated so that the material to be dried is 
picked up by the drums and carried toward the outside. The 
drying is completed by the time the material on the drum reaches 
the scraper or "doctor blade" which shaves off the product. The 
material to be dried may also be fed from a pan under a single 
drum or sprayed on the drum. 

Spray dryers are extensively used in the large-scale drying of 
milk and other dairy products, whole eggs, egg yolks, fruit and 
vegetable juices, purees, soluble coffee and tea and many other 
foods. This method of drying often allows economical large- 
scale production with the least damage to flavour. The material 
to be dried is finely atomized, usually into the top of a large cone- 
shaped chamber in which heated air or gas is circulated. The 
water in the droplets evaporates in the heated air and the solid 

particles are trapped by a collector which usually consists of a 
smaller cone-shaped structure. Spray drying is the quickest means 
of drying but the method is applicable only to a limited number of 
foods and the installation costs are high. Vacuum dryers provide 
rapid drying at  lower temperatures and may be of the tray or 
continuous belt type. A specific form of vacuum drying is freeze- 
drying (lyophilization), which was developed for purposes other 
than food production during World War I1 but is now used for 
foods to a limited extent. Here the product is dried by sublima- 
tion of the water without raising the product temperature, a point 
of much importance in the food processors' effort to preserve 
flavour. Both vacuum drying and freeze-drying are expensive in 
comparison with other methods of dehydration and therefore are 
applied mostly to food products of special requirements or of high 
price. 

Often it is most expedient to use a combination of various dry- 
ing procedures. For instance, some vegetables are most eco- 
nomically dehydrated in tunnel dryers which remove the bulk of 
water. This is followed by drying in cabinet dryers, and lastly by 
removing additional moisture in bins through which air, dried in 
silica gel, is circulated. For storage and distribution, many dehy- 
drated products are packed in cans in an inert atmosphere or under 
vacuum. The use of in-container dehydration by small packets of 
moisture-absorbing agents placed in the container with the dehy- 
drated product allo\vs attainment of new and hitherto impracti- 
cally low levels of moisture content. 

Sa l t ing  a n d  Pickling.-Salt is one of the oldest preservatives 
used for enhancing the keeping quality of fish, meat and vegetable 
foods. However, the preservative function of salt is not the same 
for all food products and some of the principles involved are not 
yet entirely understood. (See FISH CURING; PICKLING.) 

Meat and fish are treated directly with dry salt crystals or are 
soaked in a strong brine. Salt is almost universally used for en- 
hancing the keeping quality of butter, the proportion applied 
(in the U.S. and Canada) being in the range of 2.07' to 2 . 5 % .  

Salt is used extensively in the manufacture of various types of 
cheese. In  the preservation of vegetables the main function of 
salt is to govern the type of microorganisms which will grow in 
the product and the extent of the changes which the growing 
microorganisms will be able to produce. The effectiveness of salt 
in the control of microorganisms has been explained by a number 
of somewhat contradictory theories. Whatever may be its action, 
the fact remains that salt, particularly in combination with acids, 
has a selective action on microorganisms. This effect is exten- 
sively used in the manufacture of pickles, sauerkraut, cured olives 
and many other products. Pickles and sauerkraut are typical of 
foods stabilized by directed fermentation. Other examples in this 
classification are meat, buttermilk, yogurt, cheese and the many 
foods which in their original forms were susceptible to spoilage 
before the advent of food processing and therefore were allowed 
to be fermented by the ever-present yeasts. Honey beer (mead), 
the common malt-hop beer and the innumerable types of fer- 
mented fruit juices and wines are in this category. 

Smoking.-Preservation by smoking is applied almost exclu- . 
sively to meat (particularly ham) and fish and is often used in 
conjunction with other methods of preservation. The preserving 
action of smoking arises from the drying action of heat as well as 
from chemicals (e.g., wood creosote) deposited on the food dur- 
ing smoking. However, increased palatability is undoubtedly the 
major reason for the smoking of fish and meat in countries where 
other methods of food preservation are easily available. Smoke 
usually is produced by the slow burning of sawdust from such hard- 
woods as hickory, maple and birch. 

Chemical Preservatives.-The use of chemicals is an old and 
well-recognized practice in both household and commercial preser- 
vation of foods. A large number of chemicals having real or sup- 
posed preservative properties have at different times been added to 
foods. This subject is inseparable from the problems presented by 
food adulteration and from the occurrence in foods of the toxic 
residues from chemical agents used to protect plants or animals 
against pests and diseases. JVhereas in most countries willful 
adulteration has come to present less of a problem, the complica- 
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tions introduced by the multitude of protective chemicals neces- 
sary in agricultural production are serious. 

Chemical food preservatives are substances which. under defined 
conditions, delay the growth of rqicroorganisms without necessarily 
destroying them. Since the concept of food preservation now in- 
cludes retention of quality as well as prevention or delay of spoil- 
age, a distinction has to be made between the use of chemicals 
which will prevent deterioration of quality during manufacture 
and distribution on the one hand and those added for preventing 
microbial spoilage on the other. The first group includes some 
natural food constituents such as ascorbic acid (vitamin C),  which 
is added to frozen peaches to prevent brouning, and a long list 
of chemical cumpounds foreign to foods and classified as antioxi- 
dants. bleaching agents, acidulants, neutralizers, stabilizers, firm- 
ing agents, humectants, etc. The second group again includes 
some natural food constituents which, when added to foods, will 
retard or prevent the growth of microorganisms. Sugar is used 
partly for this purpose in making jams, jellies and marmalades 
and in candying fruit. The use of vinegar in pickling and of 
alcohol in brandying is in this category as is the use of salt. Finally 
there is the group of chemicals foreign to foods and added strictly 
to prevent the growth of microorganisms, the chemical preserva- 
tives. 

Sodium benzoate and other benzoates are among the principal 
chemical preservatives. The use of benzoates in certain products 
and in prescribed quantity (usually not exceeding 0.1%) is per- 
mitted in most countries, some of which, as the United States, 
require a declaration of its use on the label. Since free benzoic 
acid actually is the active agent, benzoates must be used in an acid 
mediom in order to be effective. The ability of cranberries to 
resist rapid deterioration is attributed to their high benzoic acid 
content. Benzoic acid is more effective against yeasts than against 
molds and bacteria. The effectiveness of benzoic acid can be in- 
creased by the introduction of a side chain or by other mod- 
ifications of the molecule. Other organic compounds used as 
preservatives include vanillic acid esters, monochloroacetic acid, 
propionates, dehydroacetic acid and glycols. 

Sulfur dioxide and sulfites are perhaps the most important in- 
organic chemical preservatives. Although special laws forbidding 
the use of sulfur compounds were passed as early as 1400, a more 
tolerant view is now taken. Sulfites are more effective against 
molds than against yeasts and are widely used in the preservation 
of fruits and vegetables. Sulfur compounds are extensively used 
in wine making and. as in most other instances when this preserva- 
tive is used, much care has to be exercised to keep the concentra- 
tions low in order to avoid undesirable effects on flavour. Sodium 
sulfite has been used as a preservative for meat although there 
is some doubt about its effectiveness. However, when incorporated 
with chopped meat which is in an incipient state of decomposi- 
tion, it serves to bring out a red color thus tending to make the 
meat appear fresh. Oxidizing agents such as nitrates and nitrites 
are commonly used in the curing of meats. 

Most governments attempt to control the addition of foreign 
substances to foods and the occurrence of toxic residues in foods. 
In  the United States, the federal, state and city governments have 
regulations concerning this matter, but it is the Federal Food. Drug 
and Cosmetic act of 1938, amended and extended from time to 
time, which regulates the application of chemical preservatives in 
foods. Regulations concerning the use of food additives, includ- 
ing chemical preservatives, change frequently as new compounds 
become available or as the desirable or undesirable properties of 
agents in use become better understood. 

The period after World War I1 saw an increasing use of anti- 
biotics in food preservation; some European food preserving agents 
presumably containing antibiotics appeared on the market in the 
late 1940s. The use of antibiotics was given legal approval in the 
United States for the temporary preservation of poultry. and ice 
containing antibiotics was successfully applied in the cooling of 
fish. When the mode of action and absence of deleterious effects 
of residues and decomposition products are better understood, 
antibiotics may be more extensively used in food preservation. 

T h e r m a l  Processing.-In thermal processing (called canning 

in the United States) the food is packed in hermetically sealed 
containers and heated sufficiently to destroy all living organisms 
or, a t  least, to assure that the conditions inside the container are 
such that no growth of residual organisms will occur. Many 
hundreds of different products are preserved by thermal processing 
in cans or tins and in hermetically sealed glass containers. I n  
nonacid products the temperature must reach 240' F. inside the 
container and be maintained for several minutes. Even more ex- 
tensive heating is required in some instances. Cured meats with 
salt and nitrate can be processed at  somewhat lower temperatures, 
while for canned fruits the temperature of boiling water suffices. 
The flavour of some products, particularly liquid foods, is often 
detrimentally changed by heat sterilization and in such instances 
pasteurization is used since it involves only sufficient heat to 
destroy pathogenic bacteria without altering the flavour; pasteuri- 
zation also will reduce the number of other organisms present 
sufficiently to enhance the keeping quality of the product. A com- 
mon heat treatment is 145' F. for 30 min. or 160" F. for 1 5  sec. 
Milk is one of the most important foods pasteurized in large 
quantities. In  the pasteurization of fruit juices, wine, beer, etc., 
treatment at  different temperatures and for other periods of time 
is effective on account of the presence of alcohol and acids, which 
in combination with the heating prevent the growth of microorgan- 
isms. 

(See CANNING, COMMERCIAL.) (Z. I. K.) 
Cold Storage.-The only method by which fresh foods may be 

preserved for a considerable period in the raw state is by subject- 
ing them to as low a temperature as possible without causing 
damage by freezing. Storage at  temperatures above freezing, in 
the neighbourhood of 35" F., is known as cold storage. Storage a t  
such temperatures makes possible the holding in good condition 
of many fresh foods for considerable periods, and their shipment 
to distant markets and consumers. This has helped immeasurably 
to improve the variety and quality of foods in the markets of many 
parts of the world, notably in Europe and the Americas. Some 
cold storage is accomplished by means of ice which, in most cases. 
is produced artificially in ice-making plants. The great majority 
of cold storage is accomplished by the direct use of refrigerants 
in one or another of the mechanical or chemical refrigerating cycles, 
as in household refrigerators. Cold storage equipment ranges from 
the smallest of home refrigerators to marine, rail or motor truck 
refrigerated transportation and commercial warehouses. 

Freezing.-It has been found that many varieties of food- 
stuffs can be preserved for considerable periods with excellent 
results when frozen and kept in low-temperature cold storage. 
Under proper conditions the original flavour, appearance, nutritive 
value and texture of many foodstuffs are preserved more truly than 
by any other method of preservation. The remarkable similarity 
of the preserved product to the fresh or unpreserved food makes 
this method one that is most desirable. Coupled with this is the 
advantage that there is somewhat less labour involved in the 
preservation of foods by this method than by any other, especially 
in the case of home preservation in relatively small quantities. 

History.-Freezing, as a method of preservation of foodstuffs, 
is not new. I t  has been used probably for as long as man has 
inhabited arctic regions where fish, game and other meats obtained 
in cold weather could be frozen and kept in that state for weeks 
and even months by natural means. 

As early as 1842 a patent was granted to H. Benjamin in England 
for freezing foods by immersion in an ice and salt brine. Other 
patents followed at  intervals during the century, both in the 
United States and in Great Britain, covering the freezing of meats 
and fish by special applications of ice and salt mixtures, either by 
direct or indirect contact. Indirect contact was obtained by plac- 
ing the ice and salt in pans over the product to be frozen or by 
placing the products in tightly closed metal containers which 
were immersed in the ice and salt mixture. 

I t  was not, however, until the development of mechanical re- 
frigeration that it became possible to apply this method of preserva- 
tion extensively. Mechanical refrigeration first made possible the 
freezing and transportation of meats over long distances, chiefly 
by sea. The first shipment of meat from Australia to Great 
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Britain, about 1880, by refrigerated ship was not frozen before 
loading, nor was it intended that it be frozen. However, it did 
freeze and the results led to freezing as a standard practice. 

Early in the 20th century attempts were made to preserve foods 
other than meats and fish by freezing. H. S. Baker, Sr., is credited 
with freezing fruits in Colorado about 1908. Large crops that 
could not be immediately marketed or processed by the commer- 
cial canners presented a potential waste unless they could be held 
and processed gradually over an extended period. Freezing part 
of the crop for use later appeared to be a solution, and experiments 
showed that this could be done. Only certain fruits were frozen 
at  first by what was known as the cold-pack method. These were 
chiefly strawberries and cherries. The method consisted of plac- 
ing alternate layers of berries and sugar in large barrels or smaller 
metal containers which were then placed in cold storage rooms 
where the temperature was maintained a t  - 10" or - I jo F.  Held 
a t  this temperature (or slightly higher) fruits kept well and later, 
after thawing, could be used for making preserves or  directly in 
desserts such as ice creams, pies, etc. 

Some exuerimental work was done bv scientists in E u r o ~ e  on the 

With most other meats and poultry it is desirable that they be 
frozen as quickly as possible after slaughtering. Chilling to about 
l o o  F. before cutting the meat for freezing is desirable, as it 
facilitates the cutting and helps to preserve the meat in the best 
pos.sible condition. The reason for haste in freezing such meats 
is that the process causing rancidity of the fatty tissues sets in 
shortly after slaughtering. If rancidity starts even imperceptibly 
prior to freezing, it will rapidly become evident in the taste of the 
fat. as freezing and storing at  o0 I?. retalds its development but 
does not completely inhibit the process. The table shows the 
periods during which different meats and dairy products, as well 
as other foodstuffs, may be stored with reasonable expectation 
of good results. Many cases are on record of foods stored satis- 
factorily over much longer periods than those indicated in the 
table. 

Sa fe  Storage Periods for Var ious  Food Products 

united States department of agriculture, the state colleges of Ground meat (unsalted), lean 
Washington and Oregon and the growers and packers of the cheese . 

American northwest. Much credit can be given to Clarence Birds- I Beef liver fish s v  *On I : : i: 1 1 1 1 
eye for the development of methods of freezing foods in small 
containers suitable for the retail trade. He  began his work about B i r s s d s f o r H O m e  Use," Ezlenr io f l  

1o17, but it was not until 1029% after much ex~erimental work 

Foodstuff 

freezing priservation of foods. I n  1 ~ ; 6 ,  R. Plank, E.  ~h'renbaum 
and IS. Reuter are credited with showing in Germany the advantage 
of quick freezing; i.e., freezing in a few hours as contrasted with 
several days. After that developments were rapid both in Europe 
and the United States. Most of the early investigations and 
development of procedures for freezing were carried on by the 

had'been done by General Foods' corporation, that the first Birds 
Eye commercial pack was placed on the market. This experi- 
mentation included work on vegetables as well as fruits: and it 
was found that many vegetables were admirably adapted to 
preservation by this method. Many obstacles were in the way of 
the acceptance of frozen foods b y  the public a t  large, chiefly the 
lack of adequate facilities in the retail market for handling frozen 
foods, coupled with a lack of knowledge on the part of the pro- 
spective consumers of the desirability of such foods and of how 
to use them. 

Types of Frozen Foods.-Meats, including game and fish, were 
the first foods to be frozen for preservation. Dairy products, 
such as butter and cream, probably followed, except for possible 
isolated experiments. Early work on the freezing of fruits and 
vegetables indicated that, almost without exception, fruits and 
vegetables could be frozen and kept in storage in the frozen con- 
dition for considerable periods. On thawing it was found, in fruits 
and vegetables more than in meats, that the cell structure was 
broken down, causing a reduction in greater or lesser degree of 
the firmness or crispness of the fresh foodstuff. This structural 
change makes for rapid spoilage after thawing. making it necessary 
to hold such foods in the frozen state until nearly the time for 
using. However, when properly prepared aqd frozen, fruits and 
vegetables are much like the fresh product, even after months of 
storage, while there are some claims that meat is improved by 
being frozen; this, if true, is a result of the tenderizing eifect. 

Follox~-ing World War I1 there appeared a new kind of frozen 
food product in the form of prepared dishes in considerable 
variety. Such dishes, requiring only to be thawed and heated be- 
fore serving, gained ready acceptance. By the mid-~gjos  more 
than ~oo,ooo,ooo lb. of such dishes were being frozen annually in 
the cnited States. and consumption increased thereafter. IVith 
the increasing production of frozen fruits and vegetables there nras 
an intensified effort to develop new varieties which would be more 
desirable for freezing from the standpoints of growing, processing 
and acceptability as foods. 

IJrocessi~tg of Foods for Freezing.-Meats in general require no 
special treatment prior to freezing. In  the case of beef and veni- 

Approximate storage period , 
(months1 I 
-- 

At oo F. I At F" F. I At 10" F I 

son a period of several days of aging in a room chilled to about 
:so F. prior to freezing may improve the favour and tenderness. 

Beef, fruit juices . , . . 
-~ruits, vegetables, veal, venison 
Lamb, poultry, rabbits, game 

In the case of fruits it is important that the maturity of the 
product when harvested for freezing be that which is best for 
eating the fruit fresh and that only fruit uniformly ripe and free 
from blemishes be frozen. I t  is also important that a minimum of 
time elapse between harvesting and freezing, as deterioration sets 
in and develops rapidly a t  room temperatures. Harvesting in the 
cool of the morning is advantageous as the fruit is then naturally 

-- 1oto12 I 6 t o 8  
8 t l  10 ' 3 to 6 

cool and does not deteriorate rapidly after being picked. 
Fruits may be frozen in a sirup or a dry sugar pack. Sirups 

for this purpose are most easily made from sugar and water in 
concentrations of from 2 0 7 ~  to 6 j %  sugar, depending on the 
acidity of the fruit to be preserved and the taste of the individual. 
When the fruit has been prepared as for serving, it is placed in 
containers and cold sirup added in sufficient quantity to cover 
the fruit. This is to exclude air and prevent both oxidation and 
desiccation. Dry sugar may be used in place of a sirup when the 
fruit is sliced or cut so that the sugar will draw out enough juice 
to form a sirup and coat the fruit thoroughly. The handling of 
the fruit should be as rapid and as careful as possible, especially 
in the case of fruits that oxidize rapidly. Oxidation is evidenced 
by discoloration and is also accompanied by a somewhat un- 
pleasant flavour. Browning of fruits, such as peaches and apples. 
before, during and after freezing may be prevented by treatment 
with a small amount of ascorbic acid. 

The same precautions should be taken with vegetables as with 
fruits in the choice of quality. maturity, variety, harvesting, speed 
in handling and prevention of oxidation and desiccation. After 
preparing the vegetables as for cooking for the table they must 
be blanched or scalded in boiling water for from I min. (for peas) 
to as much as ro min. (for corn on the cob). 

The purpose of blanching is to inactivate the enzymes by heat, 
so preventing the deterioration which ~vould take place even a t  
very low temperatures lvere the enzymes to remain active. I t  is 
possible to freeze and store most vegetables for a short period 
without blanching; but for normal periods of storage at o o  F. 
blanching is essential. ii'ithout it all vegetables soon acquire a 
haylike flavour and deteriorate in colour. With proper blanch- 
ing. however, frozen vegetables retain their colour, flavour and 
general appearance remarkably well. 

A\fethods of Freezing.-There are several methods by which 

hirds, eggs . . . . 8 t o o  t o  
Fresh pork, ham, creamery 

butter, cheese 1 6 to 8 4 to 6 2 to 3 1 
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foodstuffs can be frozen. Essentially the problem is that of remov- 
ing heat in a relatively short time. and lowering the temperature 
of the product below its freezing point, commonly to o" F. or 
somewhat lower, which is the recommended storage temperature 
for frozen foods. 

One of the earliest methods of freezing foods was by immersion 
of the product either directly or within a container in a mixture 
of ice and salt or a brine chilled by mechanical refrigeration. A 
method known as the "Z process" was developed in Europe for 
freezing fish by M. T .  Zarotschenzeff. This consisted in passing 
the foodstuffs either packaged or unpackaged through a chamber 
in which they come in contact with an atomized, secondary liquid 
refrigerant, such as a brine. I n  the United States, R. B. Taylor 
and L. H. Bartlett developed a method for freezing foodstuffs 
naturally small in size or cut in small pieces, such as berries, peas, 
sliced peaches, cut beans, etc. Their method consisted in im- 
mersing'the foods directly in a solution of glucose, sucrose or 
sodium chloride or combinations of the three. The disadvantage 
of direct immersion in brine is that brine tends to penetrate into 
the foodstuff. l h e  Taylor and Bartlett method tends to eliminate 
this effect or to produce a pleasing result in spite of some pene- 
tration. 

With development of mechanically refrigerated cold storage, 
foodstuffs xvere at  first simply placed in rooms at low enough 
temperatures to freeze them in due course in the still air. Still- 
air freezing is the slowest of all methods for any given temperature, 
because of the poor heat transfer that exists where the only cir- 
culation of air is that caused by natural convection currents. 
Fans placed in such rooms will help the air currents and improve 
the freezing rate some\vhat. A systematic use of air in motion is 
obtained in numerous freezers developed chiefly betw'een I930 and 
I940  Blo\vers are used to circulate air over refrigerated coils 
which chill the air, then over the foodstuffs and back to the blower 
to repeat the cycle. \Vith velocities of joo ft .  per minute or 
more the rate of heat transfer is increased and freezing can be 
accomplished in a much shorter time than in still air. This is 
known as blast freezing. 

Contact freezing is obtained by placing the foodstuffs either 
in packages or loose in metal trays on refrigerated surfaces: which 
may be either pipe coils made in the form of shelves, or refrigerated 
plates. Here the heat transfer by conduction through the metal 
surfaces is much better than that through air;  the method is 
effective in proportion to the area of the foodstufl in contact with 
the refrigerated surface. 

Storage of Frozerz Foods.-Generally speaking it has been found 
that the lower the storage temperature the better and longer mill 
foodstuffs keep in the frozen state. Deterioration takes place in 
the forms of oxidation, desiccation and enzymic action even at 
very loxv temperatures. However, it has been found that for most 
foodstuffs a temperature of o O F. (-17.8" C.) is satisfactory for 
normal periods of storage. Many foods will keep for several years 
very well at this temperature if properly processed and packaged 
before freezing. Therefore, o O F. has become accepted commonly 
as a satisfactory storage temperature, though much storage of 
commercially frozen foods is at lower temperatures. However, the 
lo~ver the temperature the more costly the storage, both from the 
point of view of the insulation of the space and the power to 
maintain that temperature. 

An important factor in the proper storage of foodstuffs is the 
packaging, ~ i ~ h i c h  must be such as to resist injury during the period 
of storage and which must also be of a vapourproof nature to pre- 
vent as far as possible desiccation and oxidation of the foodstuff 
within. 

L o c k e r  Plants.-Plants or concerns devoted to the storing of 
frozen foods for individuals for private use and in relatively small 
amounts came to be known in the L.S. and Canada as locker 
plants. This enterprise began when farmers and hunters started 
early in the 20th century in the American north~vest to store game 
or meat slaughtered on the farm in low-temperature cold-storage 
plants \\here it troze and kept qulte nell over extended periods 
.As this practice gren ~t became necessary for the cold-storage 
operator>, nho rented space for this type of storage, to make pro- 

vision for separating the produce of one patron from that of an- 
other. For this purpose boxes were first used, and later locked 
closets or simply lockers, which gave the industry its name. Before 
long fruits and vegetables were being stored along with meats and 
the trade grew to the point where it was recognized as a business 
distinct from cold storage in the usual sense. I n  the late 1920s, 
it is believed, though there are no accurate records, the first locker 
plants were established to cater to this trade exclusively. The 
earliest growth of the locker plant industry in the L.S. was in 
the northwest, and from there it spread to the mountain states 
and on into the midwest where it grew rapidly in the heavy meat- 
consuming communities. During World \Var I1 public interest in 
frozen foods increased and the demand for locker plant facilities 
grew far beyond the supply, and in the years following the war 
expansion of the locker plant industry was rapid. However, in 
this same period a vigorous competitor for locker plants appeared 
in the form of the home freezer, similar in principle to the re- 
frigerator for fresh foods, but maintaining the necessary o O F. 
temperature. As the number of home freezers grew, the demand 
for locker space fell off so that after the mid-1950s the number 
of locker plants diminished increasingly. 

Transportation.-'4long with the growth of the frozen food 
industry and the wide-spread distribution of frozen products came 
the problem of transportation. This was solved satisfactorily by 
refrigerated railway freight cars and refrigerated motor trucks. I n  
the former, ice with salt has been widely used, although some cars 
are equipped with self-contained, completely automatic, diesel- 
powered refrigerating systems. Most motor trucks for frozen food 
transportation have self-contained refrigerating systems, powered 
mostly by gasoline engines, but many carry tanks containing some 
salt solution whose freezing point is around - jo F. The solution 
in these tanks is frozen by electrically driven refrigerating systems 
on the trucks that are connected to power sources when the trucks 
are a t  their bases, or by refrigerant supplied from a stationary sys- 
tem through demountable hose connections. Low-temperature 
refrigeration is thus provided until the solution is once more 
thawed. 
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nology of Food and Food Products (1951) ; D. K. Tressler and C. F. 
Evers, T h e  Freezing Preservation o f  Foods (1957) ; H .  W. von Loesecke, 
Drying and Dehydration (1955) ; E. C. Bates and T. N. Morris (eds.), 
Food Science, A Sywzposium on Quality and Preservation o f  Food 
(1951) ; D. K. Tressler, M. A. Joslyn and G. L. Marsh, T h e  Chentirtry 
and Technology o f  Fruit and Vegetable Juice Production (1954); 
W .  A. Gortner, F. S. Erdman and N. K. Masterman, Principles of Food 
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FOOD PRESERVATION (IN THE HOME). Food 
preservation, or the prevention of food spoilage, is of importance 
in providing adequate supplies throughout the year and making 
possible the transport of foods from areas of production to cen- 
tres of need. Home food preservation makes it possible to save 
locally produced foods and provide more and a greater variety of 
foods. 

The causes of food spoilage fall into two major classes: changes 
brought about by reactions normal to the food and changes due to 
outside sources. The first group includes such factors as the 
sprouting of grain or potatoes, development of a woody or starchy 
texture in begetables, liquefaction of fresh meats or eggs and sof- 
tening of fruits. These are caused by the continuance of certain 
chemical reactions promoted by enzymes normal to the particular 
product. The second class is comprised largely of microorganisms 
which are present everywhere and which are divided into three 
classes: yeasts, molds and bacteria. I n  a favourable situation 
they are in the actively growing or vegetative stage. \$'hen the 
environment becomes unfavourable, many types change to the 
spore or resting form and are much harder to destroy. The pro- 
cedures used in home food preserving are based on inactivation of 
enzymes and destruction of microorganisms. 

Yeasts are one-celled plants which live chiefly on solutions of 
sugars and other carbohydrates. Their growth is favoured by 
moisture and marmth and is usually shown by production of gas 
bubbles. Though this fermentation is desirable when making 
wines, in preserves it can cause development of undesirable fla- 
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vours and odours. Yeast growth slows or stops entirely at tem- 
peratures below 37" F. (3" C.) or when the moisture content of 
the food is reduced sufficiently, and the cells are destroyed at  
high temperatures, 150"-180" F. (65"-82" C.), although some 
spores are more resistant to heat. 

Molds reproduce by spores which are carried in the air. The 
different species can grow on a wide variety of organic materials. 
The spores develop into actively growing colonies, forming fuzzy, 
coloured patches or clumps which are easily seen and can be re- 
moved from the surface of the food. However, if growth has 
continued for some time unpleasant flavours will have permeated 
the food. Like the yeasts, molds are inhibited by low tempera- 
tures and most of them are destroyed by heating to 150"-180" F. 
(65"-82" C.), though one species found in Great Britain can 
withstand temperatures up to 212' F. (100" C.). 

Bacteria are the most difficult to control and the most danger- 
ous. Yeasts and molds cause souring and off-flavours, but some 
bacteria can cause illness and possibly death. Bacterial groxth 
may or may not produce visible signs and many bacteria cause 
spoilage without any readily apparent change in the food. Bac- 
teria can grow over a much u-ider temperature range than yeasts 
and molds. Most of them grow at  temperatures of 60"-100" F. 
(16"-38" C.) but psychrophilic or cold-loving bacteria can grow 
at  considerably lower temperatures, while thermophilic or heat- 
loving bacteria can grow at  temperatures as high as 160" F. (71' 
C ) .  The vegetative cells are killed at  the boiling point of water 
(212" F., 100" C.) but some spores require temperatures as high 
as 240" F.  (116" C.) maintained for more than 30 minutes for 
their destruction. 

BOTTLING AND CANNING 

Canning refers, in Great Britain, to preserving food in metal 
containers, while bottling is used for similar preservation in glass 
jars or bottles; in the United States canning refers to both. Since 
glass containers are used much more frequently than metal cans 
for food preservation in the home, the term bottling will be used 
in this article and will include canning unless otherwise stated. 
Bottling depends on heating the food to inactivate enzymes and 
destroy microorganisms and on hermetic (airtight) sealing to pre- 
vent recontamination. In  bottling the jars are sealed while hot 
and, provided that no air can enter while the jars are cooling, the 
pressure inside the cold jar will be less than that of the surround- 
ing atmosphere so that the lids will remain firmly in place. Metal 
cans, however, are sealed before processing. 

Foods f o r  Bottling.-A very v,ide variety of foods can be 
preserved successfully by bottling but, since the method itself in- 
cludes cooking, any food ordinarily eaten or preferred in the raw 
state cannot be preserved in this way. Also, the amount of heat- 
ing necessary to sterilize some foods causes serious overcooking 
and the development of off-flavour and mushy texture. Foods 
selected for bottling should be fresh, clean and sound and of the 
proper variety and maturity. Certain varieties of fruits and vege- 
tables, as well as certain kinds of protein foods, yield a more 
palatable bottled product than others. 

T a o  essentials in the selection of an adequate processing pro- 
cedure are that the temperature be high enough to destroy any 
microorganisms present that can grow in the food being preserved, 
and that this temperature be attained throughout the entire mass 
of food being bottled. Foods may be divided into two general 
classes in selecting processing methods: fruits, most of which are 
acid in reaction, and vegetables and meats, fish and poultry, most 
of which are neutral or nearly so. Not only are microorganisms 
more easily destroyed in an acid medium than in a neutral one 
but the acid prevents any dangerous bacteria from developing, 
so that acid foods require less heat and lower temperatures for 
safe processing than do neutral or nonacid foods. Another im- 
portant factor is the consistency of the food. Products which 
are bottled as distinct pieces surrounded by liquid will heat through 
to the centre of the container more rapidly than foods which 
pack down and fill the container solidly. In  the same way, larger 
containers will take longer to heat through to the centre than 
smaller ones. 

Processing Methods a n d  Equipment.- The temperatures 
used in bottling depend chiefly on the acidity and the consistency 
of the food. Acid liquid foods, such as fruit juices, need only be 
processed at 140' F. (60' C.) for 30-40 minutes or for a corre- 
spondingly shorter time at  a higher temperature. Low tempera- 
tures are particularly useful for fruit juices in which the flavour 
may be changed by high temperatures. With the exception of 
fruit juices and similar products, all foods should be heated at  
least to the boiling point. In  acid products, this is sufficient to 
destroy any microorganisms present. Nonacid foods require long 
holding at the boiling point (more than five hours) or, preferably, 
temperatures above boiling to be sure that the products are sterile. 
I t  is particularly important to destroy any spores of Clostridium 
botulinzlm, which can produce a deadly poison. These spores are 
very resistant to boiling in a nonacid medium but are killed by 
heating for approximately 10 minutes at  240' F. (116" C.). In  
an acid food they are destroyed more readily by boiling and any 
survivors will fail to develop. I t  should be borne in mind that al- 
titude has a considerable effect on the temperature attained in 
processing; water boils a t  sea level a t  212' F. (100" C.). At 
higher altitudes the boiling point of water is lower; the decrease 
amounts to approximately 2" F. or 1" C. for each 1,000 ft. of ele- 
vation. This may be compensated for by increasing the processing 
time or by raising the boiling point of water; e.g., by using a pres- 
sure cooker. A pressure cooker, or pressure pan, is a heavy pan 
which can be sealed so as to retain steam under pressure. The lid 
has a pressure indicator or control, a pet cock or vent which can be 
opened and a safety plug to prevent the pressure from rising above 
safe limits. 

The temperature obtained is calculated on the basis of steam 
pressure, not air pressure, and the air in the cooker must there- 
fore be replaced by steam to obtain the correct temperature. 
The pressure should be kept constant during processing, thus re- 
ducing loss of liquid from the bottles. 

Various methods of processing fruit can be used. The prepared 
fruit may be heated sufficiently to kill the microorganisms, then 
put into sterile containers and sealed. This method is adequate 
for acid foods and may be more convenient with solid fruits, soft- 
ening the structure so that the pieces fit into the containers more 
readily. The containers and lids must be very carefully sterilized, 
filled with boiling hot fruit and sealed immediately so that the 
contents will not be contaminated. More frequently the food is 
placed in the container before processing, fruit being covered 
with sugar sirup or water and vegetables with dilute brine. Foods 
may be raw or partially cooked before being placed in the con- 
tainer. 

In most cases the processing time required for a given hot- 
packed food is essentially the same as when raw-packed. In  
fact, in foods which soften during preheating to the stage where 
a more solid pack is obtained in hot-pack than in raw-pack, the 
processing time for the hot-pack will be longer than for the raw- 
pack. However, when dealing with large, solid pieces or highly 
starchy foods, preheating does reduce the time required for the 
material in the container to attain the correct processing tempera- 
ture. 

When the food is placed in metal cans, which are sealed before 
processing, a small free space should be left at the top to allow 
room for the expansion of the food during heating. Any empty 
spaces between the pieces of food should be filled with liquid. 
If the cans are to be processed above 212" F. (100" C.),  provision 
must be made for exhausting, i.e., driving out most of the air, 
before they are sealed. 

Bottled fruit may be processed in a water bath or a pressure 
cooker. A water bath is recommended for fruit processed in 
metal cans. Nonacid foods should be processed under pressure in 
order to increase the temperature abovC 212" F. (100' C.). 

Storage a n d  Use of Bott led a n d  Canned  Foods.-Bottled 
or canned foods should be stored in a cool place as high storage 
temperatures lead to more rapid loss of vitamin content and de- 
terioration of flavour. 

Glass containers should be stored in the dark to avoid fading 
of the food colours. 



FOOD PRESERVATION (IN THE HOME) 
Acid foods may be used cold straight from the can if desired. 

Nonacid foods should be heated thoroughly before consumption, 
as the botulism toxin is destroyed by boiling for 20 minutes. 

Some loss of nutritional value occurs during canning, qostly of 
vitamins which are destroyed by heat and/or oxidation. However, 
if the containers are properly vented to remove air, oxidation will 
be kept to a minimum. Many vitamins and minerals are water 
soluble and a large part of the original amount in the food will be 
in the liquor surrounding the solid food. If this liquid is used, 
total nutrient losses from properly processed foods will not usually 
be greater than those caused by normal cooking procedures, with 
the exception of greater loss of thiamine (vitamin B1). 

FREEZING 

Freezing as a method of food preservation depends on the 
marked reduction in rate of most chemical reactions at low tem- 
peratures. When food is frozen the low temperature and solid 
state of the water entirely inhibit the natural ripening processes or 
markedly reduce their rate. Growth of microorganisms ceases 
for the same reason. Some of the microorganisms will be killed 
by freezing but the products cannot be regarded as sterile since 
others survive and are capable of multiplying when the food is 
thawed. Foods can be preserved by freezing in a state close to 
that of the natural raw product. With the exception of vegetables, 
foods do not need any heat treatment before freezing, thus short- 
ening the time required for preparation. 

Since frozen foods must be held at  a much lamer tempera- 
ture than canned foods, however, frozen storage is more expensive. 
The cost of suitable freezing cabinets seriously limited this as a 
method of preserving foods a t  home in Great Britain. There is 
little danger of food poisoning or food-borne illness from frozen 
foods, provided they have been properly handled. However. the 
gronth of nlicroorganisms when the food is thawed may be even 
more rapid than it would have been in the original fresh material 
as the formation of ice crystals during freezing tends to break up 
the structure of the food, softening the texture and making pos- 
sible a more rapid penetration of microorganisms. For this reason 
foods should be kept solidly frozen until desired for use, then 
thawed and used immediately. 

Guides f o r  Success.-Only foods of high quality should be 
frozen. Unless the starting material is fresh, sound and adapted 
to freezing, the final product will not justify the time. effort and 
money. Some softening of the texture or firmness of the food d l  
occur due to the nature of the freezing process and this should be 
kept in mind in any further preparation or cooking before the food 
is eaten. 

Foods for freezing should be handled quickly and in small 
amounts so that they can be frozen as soon as prepared. The freez- 
ing capacity of the unit must also be kept in mind. The number 
of packages frozen at  one time should be small enough to allow 
each package space for air circulation and contact with a primary 
freezing sarface (in contact with the coils carrying the refriger- 
ant).  If the unit is filled with unfrozen food the rate of heat 
transfer from the centre of the load is so s lo r  that foods in the 
centre may spoil before they freeze. All foods should be wrapped 
in moisture-vapour-proof materials and sealed tightly. The low 
temperature in the freezer produces a very dry atmosphere and 
unprotected foods mill dry out rapidly, leading to a condition 
known as freezer burn. However, moisture-vapour-proof must 
not be confused with waterproof; many waterproof materials ~vill 
hold nater in the liquid stage, but are not impervious to the passage 
of water in the vapour or gaseous phase. Packages should be 
made as solid as possible as oxygen in the air leads to undesirable 
changes in flavour and colour and loss of some nutrients. HOTIT- 
ever, nhen foods are packed in rigid containers some head space 
must be allowed since water increases in volume as it freezes. 

Products should be frozen and stored at 0' F. (-18' C.) or 
l o ~ ~ e r ;  higher temperatures materially shorten the storage life of 
the food. Variations in temperature should be kept to a minimum. 
Every time the temperature rises slightly the food loses a little 
moisture which, as the temperature falls again, does not re-enter 
the food but freezes inside the package. This leads to in-package 

drying, with eventual loss of desirable colour, flavour and texture. 
Frozen foods should be used while still in excellent condition. 

Each type of food has a definite period of storage life during 
which it will remain of high quality; if stored beyond this time the 
food may become inedible due to development of off-flavours and 
odours, destruction of colour and deterioration of texture. 

Foods f o r  Freezing.-Most foods can be frozen successfully 
with the exception of those high in starch, those usually eaten 
raw for their crisp texture and those containing emulsified fat. 
Starchy foods tend to become sticky or gummy. Crisp raw foods 
and those high in water content become limp and soggy due to rup- 
ture of the cell walls by ice crystals and collapse of the tissue with 
excessive loss of fluids on thawing. Freezing usually breaks emul- 
sions so foods containing emulsified fat may curdle and separate. 

Fruits may be frozen either with or without added sugar or sirup. 
In  many cases, however, the addition of sugar or sirup improves 
the retention of the fresh flavour and natural colour of the fruit. 
Light-coloured fruits which tend to turn brown when cut require 
treatment to prevent discoloration. Effective measures include a 
light blanching or scalding of the cut fruit, dipping the pieces in a 
solution containing sulfur dioxide, or addition of vitamin C (ascor- 
bic acid) to the liquid in which the fruit is packed. 

Vegetables should be blanched or scalded, then cooled thor- 
oughly, before packaging. The activity of the enzymes in vegeta- 
bles is decreased but not stopped by freezing. Scalding is 
necessary to inactivate the enzymes, or the vegetable colours de- 
teriorate and undesirable flavours develop. 

Whole egg meats and egg yolks require treatment to avoid gel- 
ling of the yolk material. Egg yolks contain lecithoproteins which 
coagulate at  low temperatures and should therefore be mixed 
thoroughly with a small amount of sugar or salt before freezing to 
prevent this. 

Many prepared and precooked foods may be frozen. Good 
foods for freezing are those that require long preparation, little 
more work when prepared in quantity than when prepared in small 
amounts and little attention between the freezer and the table. 
Mixtures should be seasoned cautiously, as some seasonings in- 
tensify or increase in flavour in frozen storage while others tend 
to disappear. 

Frozen foods which have been carefully prepared and properly 
wrapped, frozen and stored will retain a large part of the nutri- 
tive value of the original food. However, some vitamins and 
minerals may be lost during washing and scalding of vegetables 
and excessive length of storage will lead to loss of nutrients as well 
as decreased eating quality. 

JAMS AND JELLIES 

Jams, jellies and other conserves depend on heat and high sugar 
concentration for preservation. Since they are made from fruit 
and are therefore acid foods, the boiling required to prepare them 
is sufficient to produce a sterile product. The high sugar concen- 
tration usually found in this type of food will prevent the growth 
of most microorganisms, although some can thrive in such an en- 
vironment. 

All the various kinds of jams and jellies are made of fruit and 
are characterized by a thick or gelled consistency which makes 
them relatively solid although still soft enough to spread easily. 
Jams contain crushed or pieces of fruit while jelly is made from 
the strained fruit juice; marmalades consist of slices of fruit and 
peel, usually citrus, suspended in jelly; preserves or conserves are 
whole or large pieces of fruit;  while butters and cheeses are made 
from mashed or sieved fruit pulp. 

Ingredients.- The traditional methods of making jam and jelly 
depend on the presence of three ingredients-pectin, sugar and 
acid-in addition to water, and on the balance among these four. 
Pectin. the primary gelling material, is present in varying amounts 
in all fruits and must usually be extracted by heat. Slightly under- 
ripe fruits contain a larger amount of pectin than do ripe fruits, 
while in overripe fruits most of the pectin has been converted to 
pectic acid, which has no gelling power. The pectin deteriorates 
if the fresh fruit is cut up or crushed and left in a warm place. 
Commercial pectins are also available and their use reduces the 
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amount of cooking necessary to reach the gel stage and increases 
the amount of sugar that can be added to a given amount of fruit. 

Sugar is added in relation to the amount of pectin in the fruit. 
The mixture of fruit and sugar is usually cooked to a sugar concen- 
tration of 607,-63%, indicated by a temperature of 219"-223" 
F. (104°-106" C.), to ensure good keeping quality. A gel may 
be obtained from a fruit very rich in pectin with a lower sugar 
concentration, but this may not have good keeping qualities unless 
hermetically sealed while hot. The sugar usually used is sucrose 
from sugar cane or beet. When purified, the sugar from these 
two plants is identical and can be used interchangeably. When 
sucrose is boiled with acid it is gradually converted into a mix- 
ture of equal parts of two different sugars, glucose and fructose, 
together often called invert sugar. This is an advantage, as 
there is less tendency for the sugar to crystallize out during 
storage when there is a mixture of sugars present than when 
any one predominates. Prolonged boiling of jam or jelly made 
from a very acid fruit may produce too much invert sugar; this 
usually separates out without any definite crystalline form. 
Separation of sucrose, which forms crystals like granulated sugar, 
is likely to occur when a fruit low in acid is added to a high pro- 
portion of sugar and boiled only for a very short time. 

Acid is the third major ingredient. Both sugar and acid are 
necessary to change the pectin from a liquid to a semisolid. The 
majority of fruits used for jam making contains sufficient acid 
but if more is required it is often added in the form of lemon 
juice or citric or tartaric acid. 

P r e p a r a t i o n  a n d  Storage.-Jams are usually made in two 
stages. In the first, the prepared fruit is cooked slo~vly, with suf- 
ficient water to prevent burning, while the skins are softened and 
the pectin extracted from cells; in the second, sugar is added and 
the mixture boiled to evaporate excess water until the gelling 
point is reached. This occurs most readily when the sugar content 
is about 65 Jo; roughly 5% of this \\-ill come from the fruit, the 
remainder from the added sucrose. This means that for maximum 
setting quality, the yield will usually be about 10 lb. for each 6 lb. 
sugar used. Even if a high proportion of fruit to sugar is used, a 
satisfactory gel can be obtained with a lower sugar concentration. 
A rough test for the gel stage may be made by pouring some ,of 
the boiling jam from a spoon. If the drops run together on the 
edge of the spoon and break off as a "sheet," rather than running 
off as a thick sirup, the product should set when cold. 

Jellies are usually made from fruits that have good setting quali- 
ties and form a clear bright product. The fruit is cooked slowly 
with water and strained. A test that can be used in the home to 
estimate the amount of pectin in the extracted fruit juice is to mix 
a small amount of juice with an equal volume of alcohol. The 
formation of a solid clot indicates abundant pectin. Sugar is added 
in relation to the amount of pectin that the juice contains. A 
juice containing ample pectin can be mixed with an equal volume 
of sugar; one lower in pectin should have less sugar added. Boil- 
ing the jelly mixture results in evaporation of water and increased 
concentration of pectin and acid as well as sugar. This is the 
reason for adding less sugar to a juice containing less pectin; 
longer boiling will be required to reach the proper amount of sugar 
and the pectin will be concentrated sufficiently to gel the product. 
The gel stage can be tested as for jams. Jams and jellies can be 
made qithout cooking but the resulting product is not sterile so 
must be kept in a refrigerator to prevent spoilage. 

Marmalades are made in the same way as jams, but as most 
citrus fruits are rich in pectin a smaller proportion of fruit to 
sugar is normally used and extra acid is required except for lemon, 
lime or bitter orange marmalade. Citrus fruits need thorough 
cooking to soften the peel before the sugar is added and so more 
water is required than in jams. Cooling the mixture to 176' F. 
(80" C.) before pouring it into glasses or jars helps to prevent 
the pieces of fruit from rising to the top of the containers. 

Fruit butters are made by cooking the sieved or purCed fruit 
with sugar until thick and clear; spices are sometimes added. 
Fruit cheeses are made in the same way and boiled to give a cheese- 
like consistency when cold. 

After these preserves have been cooked to gel stage, they should 

be poured into clean jars. Those with a high sugar concentration 
may be covered by pressing a prepared tissue on the hot surface, 
or by sealing with melted paraffin, and covering the containers to 
keep out dirt, insects and microorganisms. Those with lower 
sugar concentration need covering while very hot with an airtight 
seal, otherwise they may ferment in storage. Fruit cheeses and 
sometimes jellies are put into containers suitable for turning them 
out before serving. 

A wide variety of fruits and other plant materials may be used 
in making products of a gelled consistency. They are usually used 
to add variety and interest to more staple foods rather than by 
themselves. Success can be achieved by careful following of direc- 
tions and by experience, since many of the factors governing the 
gelling of these products are not easily measured. 

PICKLING 

Food preservation by pickling depends on the presence of acid 
or salt, or both, in the mixture. The growth of harmful micro- 
organisms is usually inhibited by a sufficient concentration of acid 
or salt. Either vegetables or fruits may be made into pickles but 
the methods and type of finished product are quite different. 

Vegetables used for pickling are usually high in water content, 
some of which must be removed. This is achieved by the addition 
of salt, since the salt solution will be more concentrated than 
the vegetable cell sap and some of the water will be drawn out 
of the vegetable to equalize the concentration. It7hen natural 
fermentation is desired, as in making sauerkraut, salt is added in 
amounts of 2%-4% of the weight of vegetable. This amount of 
salt will check the growth of undesirable bacteria but allow the 
multiplication of acid-producing bacteria. When the acidity be- 
comes high enough the product will keep in a cool place if pro- 
tected from molds and yeasts. A fermentation process continued 
for several months is used commercially in the curing of vegetables 
prior to packing them in vinegar. In  the home a quick brining 
process is generally preferred. The prepared vegetables are usu- 
ally held for 12 to 48 hours in a 10% brine or sprinkled with salt 
and subsequently rinsed to remove any excess of salt. To produce 
a clear pickle, the drained vegetables are pdcked in jars and cov- 
ered with spiced vinegar. In  a mustard pickle or piccalilli the 
vegetables are mixed in a sauce containing vinegar, mustard and 
turmeric. In fruit pickles, preliminary brining is not necessary 
and the prepared fruit is heated with sweetened spiced vinegar. 

Whereas in pickles the fruits or vegetables are kept in recog- 
nizable pieces, in chutneys they are cooked to a pulp. The main 
ingredient is usually a fruit, wlth onions, garlic or sirnilar vege- 
tables for flavouring. Vinegar forms the chlef preservative with 
sugar, salt and spices. Chutneys are cooked slo

w

ly to a smooth, 
jamlike consistency. 

Sauces are made from essentially the same ingredients as chut- 
neys but are sieved and should be of a pouring consistency. 

Pickles, chutneys and sauces should be stored in jars or bottles 
and sealed to prevent evaporation. The covers used must also 
resist attack by acetic acid. Some of the sweeter pickles and 
sauces contain insufficient acetic acid to prevent spoilage and 
should be processed In a water bath and hermetically sealed while 
hot. Pickles, chutneys and sauces, like jams and jellies, are 
usually used to give variety and flavour to a meal. In  general, 
their nutritive value tends to be rather low, especially in the 
water-soluble vitamins and minerals. 

SIRUPS 

Fruit sirups can be made from soft fruit that is too ripe to 
be used for most methods of preservation. The juice is extracted, 
with the minimum addition of water, sugar is added and the re- 
sulting sirup is preserved by means of heat or with chemical 
preservatives. Black currant, rose hip and citrus-fruit sirups may 
be useful sources of vitamin C. 

CANDIED FRUITS 

Candied fruits are made by cooking whole fruits or fairly large 
pieces of fruit in sirup until the fruit is clear and plump. To 
avoid shrinking the fruit the sugar concentration must be increased 
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gradually. If the fruit is put directly into a heavy sirup, the eggs are frequently thought of as the one typically American dish 
water in the fruit nil1 be drawn out because of the difference in but bacon and eggs are commoner. Prepared cereals are fre- 
concentration of the solutions inside and outside the fruit and quently served for breakfast; griddle cakes and maffles are popu- 
the fruit cells nil1 collapse, shriveling and toughening the pieces. lar but are more likely to be served for special occasions. Un- 
Finally, the pieces are drained from the thick sirup and dried ripened curds and aged cheddars head the list of cheeses; cheddars 
s 1 0 ~ ~ ~ l y  until no longer sticky. are often softened by processing. Fruits of all types abound and 

BIBLIOGRAPHY.-M D. Sweetman and I. MacKellar, ~~~d selection fresh citrus is popular for breakfast. vegetables are mainly 
and Preparation, 4th ed. (1954) ; Department of ~ o o d  Economics and cooked in water and seasoned only with butter. Boston baked 
Nutrition, Kansas State College of Agriculture and Applied Science, beans are well known. Salads of fruits and vegetables are endless 
Practzcal Cookery and the Etzquette and Servzce o f  the Table (1956) ; in variety and range from a simple accompaniment to a meal to 
W. A. Gortner, F. S. Erdman and N. K. Masterman, Pfinciples o f  Food the main course itself, especially for  the midday meal. Ice creams Freezing (1948) ; T K. Morris, Prilzczples o j  Fruzt Preservation, 3rd ed 
(1951) ; Ministry of Agriculture, Fisheries and Food, Dolqzestzc Preser- in a great variety of flavours and apple pies are popular desserts. 
vation o f  Fruit and Vegetables, 9th ed. (1958) ; Ministry of Agricul- Black coffee of medium roast is the main beverage. The  U.S. also 
ture, Fisheries and Food and the Central Office of Information, has a rich heritage of national foods from other countries, and 
Domestic Preservation o f  Meat  and Poultry (1958). 

Numerous bulletins and pamphlets are also available from govern- in Italian and Chinese 
ment agencies, educational institutions and manufacturers, on specific are common in all larger cities. 
foods, equipment and processes suitable for home food preservation 

(P. C. P ; B. A. CR.) GREAT BRITAIN 

FOODS, NATIONAL. There are many similarities in in- Cooking is generally simple n-ith the emphasis on roasting and 
digenous foods and therefore in prepared dishes among different baking and few seasonings or sauces detract from the natural 
countries and cultural groups. All countries use frying, baking, flavour of foods. 
grilling and steaming; combinations of meat and vegetables for Breakfast is traditionally of fried bacon and eggs, followed by 
main dishes are popular all over the world; custards are universal; toast with butter and marmalade, but smoked haddock and herring 
and every country has sweet cakes and flaky pastry; yet each (as kippers) are popular alternatives. 
individual dish is distinctly different from the others. The idea The midday meal is frequently of roast meat with boiled vege- 
of a foreign food may be said to be attributed mainly to the tables and a dessert of fruit pie and custard. Roast beef with 
particular combination of ingredients and the use of unfamiliar Yorkshire pudding is famous, the latter being made from a thin 
flavouring, but also to the variety of fruits and vegetables and batter baked in a little hot fat often around the meat. Except in 
the treatment of food materials. Yorkshire, where it is eaten first, it is served with the meat and 

The eating patterns of countries may vary considerably and are roast potatoes. A variation of Yorkshire pudding is called toad- 
influenced by economy, geographical location and religious beliefs. in-the-hole, when sausages are baked with the batter to  form a 
Thus lack of refrigeration enforces greater emphasis on salted main dish. Roast lamb is served with mint sauce, roast pork 
or dried foods where production is seasonal; a preponderance of (stuffed ni th sage and onion forcemeat) with applesauce. Grilled 
cereal grains is inevitable in the diet of overpopulated and under- lamb chops, rump steak, steak and kidney pie and steamed steak 
developed areas; and access to the sea encourages the use of sea and kidney pudding are other favourites. Many counties are well- 
foods. So-called typical dishes may alter with new knowledge and known for their special dishes, including Lancashire hot pot- 
facilities, changing economy and the advent of other culture lamb or mutton chops stewed in a casserole with layers of sliced 
groups. On the other hand, some dishes continue throughout potatoes, onions and mushrooms-Cornish pasties and Melton 
changing times because of high palatability. Blowbray pork pie. Popular are boiled cod with parsley sauce and 

UNITED STATES 
fried fillets of fish, especially plaice-indeed, "fish and chips" 
(fried fish and fried potatoes) has become a byword, particularly 

I n  the mainly urban population highly developed, competitive in northern England. 
food industries market every conceivable item with few seasonal Both white and whole meal brown breads are eaten and there 
restrictions. Food may be bought partly or totally prepared, are many types of richer yeast doughs; e.g., Bath buns, Sally 
packaged flour mixes abound and canned and frozen precooked Lunns, 'l-orkshire teacakes, Chelsea buns, lardy cake and bara 
foods need only heating. brith, the national bun loaf of Wales. Fruit pies and plate tarts, 

Among meats. beef is the most popular, although large amounts particularly made with apples, are common for dessert, and so are 
of fresh and cured pork are used; other meats are of minor im- steamed puddings. The plum pudding traditional a t  Christmas 
portance. Cooking of meat is generally plain; grilling. broiling time is a rich steamed pudding ~qi th dried fruit, currants, sultanas, 
and roasting being the usual methods, but less tender cuts are raisins, suet and brown sugar. The Christmas cake is a rich fruit 
often braised or stewed with vegetables. Juicy grilled or broiled cake first covered ni th almond paste and then white icing. But- 
steaks and medium-rare rib roast of beef are well liked but are tered scones are popular for afternoon tea and in Scotland they 
relatively expensive; ground beef is used in a great variety of are baked on a griddle or may be dropped scones such as small 
ways and grilled hamburgers compete with "hot dogs" (wieners thick pancakes which are buttered ~5ithout splitting. 
or frankfurters) for the most popular lunch. Roast turkey with Oatmeal is used frequently in Scotland, where porridge, oat- 
cranberry sauce is the traditional Thanksgiving main course, with cakes and haggis (q.v.) are particularly famous. Herrings are 
pumpkin pie for dessert; chicken and turkey-particularly chicken split open and dipped in oatmeal before frying. Scotch shortbread 
-are served around the year. Fried chicken is thought of as a is a rich biscuit of butter, flour and sugar. 
typically southern dish but is common throughout the country; Potatoes and cabbage appear often in Irish cooking. Irish stew 
a i t h  the widespread use of charcoal and other broilers, broiled consists of mutton cooked with potatoes, onions and stock until 
chicken became popular. Barbecued beef-often but not neces- almost all the liquid has been absorbed. Mashed potatoes replace 
sarily cooked over an open fire-is a typical western food. Fish flour for scones baked on a griddle, which are split open, buttered 
is used in only limited quantity but certain dishes are associated and eaten hot. A common country dish is boiled bacon or pig's 
with certain parts of the country-for example, clam chowder and cheek with cabbage. Carrageen moss is an edible seaweed made 
lobster with Sew England and various shrimp dishes, including into a sweetened jelly and eaten \ ~ i t h  cream. 
shrimp creole, with the south Atlantic and Gulf states. Throughout Great Britain tea with milk is the most popular 

The commonest bread is commercially baked of white flour, the beverage. The midmorning habit of "elevenses," consisting bf 
loaf being very white and soft with moist cakelike qualities, but coffee and biscuits, appears to have originated there. 
other types are available in almost all grocery stores. Among 
hot breads, corn bread, made of ground corn (maize), is thought THE BRITISH COMMONWEALTH 

of as southern but is served throughout the nation. Milk and eggs A u s t r a l i a  a n d  N e w  Zealand.-English cooking combined 
are used a great deal. Among breakfast combinations, ham and with indigenous foods characterizes the dishes, together with both 
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American and Chinese influences. 

In  Australia cooking is plain with plenty of meat, a variety 
of vegetables and few sauces. Bacon and eggs for breakfast are 
popular and so is the roast beef of Great Britain. Fish is plentiful 
and shellfish, crayfish, lobster, prawns and oysters are favourites. 
The barramundi, a fish from Queensland, is stuffed with prawns 
and crayfish and baked in wine and butter for a special occasion. 
Oysters with steak are not unusual and a carpetbag steak con- 
sists of a tmo inch thick steak cut to form a pocket and stuffed 
with oysters and mushrooms. A fried egg is also often served 
with grilled steak and roast pork with cloves and pineapple is 
another favourite dish. 

There are plenty of salads and vegetables all the year round. 
Salads, which are often combinations of vegetables and fruit, are 
eaten either as a main course or with the main dish. Azbbergines 
("eggplant") capsicums and pumpkins are \ire11 liked, the latter 
being used as both a vegetable with meat and as a filling for a 
dessert pie. 

World-famous among sweets is Pavlova: a meringue shell, crisp 
on the outside and like marshmallow inside, filled with whipped 
cream and fruit, often passion fruit; it is a typical festive dish. 
Apple blossom pie is also a national dish: a sweet pastry crust is 
filled with three layers, first a mixture of apples and passion fruit, 
then a layer of condensed milk, egg yolk and lemon juice, and 
topped with pale pink jelly whipped with beaten egg white and 
decorated with whipped cream. Sponge cakes filled with whipped 
cream and raspberry jam and chocolate cakes with fudge frosting 
are popular a t  tea time and lamingtons (sponge squares dipped in 
chocolate icing and rolled in dessicated coconut) are well-known 
favourites. I n  Nelv Zealand the national skill is particularly dis- 
played at  tea time in the scones, fruit or nut loaves, biscuits and 
cakes. Cakes and biscuits are frequently made with whole meal 
flour, while nuts, dried fruit, brown sugar and treacle are common 
ingredients. Typical are the crisp round biscuits called anzacs, 
and a light sponge filled with cream and passion fruit pulp is also 
very popular. 

Canada.-Both French and American as well as British cook- 
ing has influenced the national dishes, with original salad mixtures, 
fish dishes, crisp cookies and maple sirup as a characteristic 
flavouring. Gammon rubbed with mustard and brown sugar and 
baked in pineapple juice is a popular meat dish, as is roast turkey 
with chestnut stuffing. Salads are often sweet and savoury mix- 
tures; e.g., oranges and tomatoes mixed with tomato sauce and 
orange juice, or celery, pears, peanuts and capers dressed with 
mayonnaise and lemon juice and served on lettuce leaves. Blue- 
berry, pumpkin and lemon chiffon pies are popular desserts. Pop- 
overs are made from a light batter baked in small tins, sometimes 
with fruit, and are served with butter and maple sirup. Both 
maple and pumpkin sirups often accompany pancakes and waffles. 
Maple nut cakes, coconut cookies and brownies are typical. 

South Africa.-Many of the national dishes are of Afrikaans 
origin or developed from those brought from Malaya by early 
settlers. Sosaties consists of cubes of lamb grilled on a skewer, 
but first soaked in a marinade of browned onions, curry powder, 
vinegar, chutney, orange or lemon leaves and seasonings, which is 
afterward strained and served as a sauce with the meat. Boiled 
rice and chutney are accompaniments. In  another dish, bobotie, 
minced cooked meat is flavoured with onions, chopped almonds, 
raisins and curry powder, covered with an egg and milk mixture, 
and baked. Koesisters, plaits of pastry dough fried in deep fat 
and soaked in chilled sirup, are eaten as biscuits with coffee. A 
delicious sweet is ~ne lk t e r t ,  a thickened cinnamon flavoured custard 
baked in a pastry crust. 

EUROPE 

France.-The French above all have developed cookery into 
an art. Herbs, spices and wines are delicately blended to give 
subtle, tantalizing flavours and sauces are often used to enhance 
the natural flavour of foods. 

Specialities of the soup course are broths and bisques. A 
clear, ~vell-flavoured stock, devoid of fa t  as in a consommC, is 
typical of the broths which are served with crisp croutons of 

fried bread; the famous French onion soup consists of onion 
rings, cooked in butter, in a well-flavoured stock. Shellfish are 
widely used for bisques, which are often enriched by folding in 
whipped cream immediately before serving. The classic Mediter- 
ranean fish soup, bouillabaisse, prepared to perfection in Mar- 
seilles, is made from eight or more different fish. 

A substantial white bread loaf with a crisp crust is often baked 
in a characteristic long shape. Croissants (sweet crescent-shaped 
flaky rolls) are eaten at  breakfast and often with hot chocolate. 

A frequently used meat is veal that combines well with ham, 
mushrooms and other vegetables or elaborate sauces, whereas 
escalopes of veal can be quickly and simply prepared by coating in 
egg and crumbs and frying in butter. Veal, chicken or fish may 
be cooked in their own juices in parchment paper; seasonings 
and often herbs are added to the individual portions, which are 
securely wrapped for cooking and then served still in the covering. 
Typical of the popular grilled fillet of beef are tournedos, small 
fillets of about three ounces served on rounds of fried or toasted 
bread, which absorb the juices, and accompanied by a particular 
sauce or garnish which gives the dish its name. Stews are numer- 
ous and varied, red and white wine being used as well as stock. 

Salads are very popular and generally consist of a single vege- 
table with a vinaigrette, oil and vinegar, dressing. Plain dressed 
lettuce is always served with poultry and game. Salads with 
mixtures of raw and cooked vegetables and also meat, poultry 
and fish salads are also found. Vegetables are varied and often 
served as a separate course, young tender vegetables being cooked 
quickly and flavoured with browned butter. Potatoes are cooked 
in numerous mays, including mashed with butter and milk to give 
a typical soft purCe, cooked, sliced and fried with onion rings. 
Potato duchess, made by adding egg, butter and seasoning to 
mashed potatoes, is used to garnish meat dishes by piping the mix- 
ture through a bag with a star pipe and then browning in the oven. 

Pastries and cakes are artistic and often require considerable 
skill. The puff pastry for fruit or cream tarts begins with a thin 
pastry dough which is ,  rolled out and spread with a layer of 
softened butter; the process is repeated several times and cases 
of various shapes are cut before baking. The French dessert 
course is of a light and airy nature. SoufflCs are numerous and so 
delicate in texture that they must be served directly from the 
oven. ~ c l a i r s  and tiny profiteroles are made from a rich roux 
into which eggs are beaten and which is piped through a plain 
pipe in a bag and then cooked in a hot oven. They are then filled 
with cream and coated with icing or sweet sauce. A rich spongy 
yeast dough with currants is used to make babas, often round cakes 
which are soaked in rum sauce for serving. Caramel is a popular 
flavour and cream caramel custard a favourite dessert. Crepes 
suzette are rich thin pancakes spread with sweetened orange-fla- 
voured butter, rolled up, covered with liqueur and set alight just 
before serving. Petits fours may be tiny decorated cakes, crystal- 
lized fruits or bonbons. 

The French excel in using eggs in many ways, frequently as a 
main dish, but milk is not used extensively except for making 
cheeses, of which there are several hundred kinds. Roquefort, a 
salty cheese made originally from ewe's milk and treated with a 
greenish-blue mold, originated in France; soft-ripened Camembert 
is another typical cheese. 

Coffee and chocolate are the favourite beverages. Strong coffee 
may be diluted with an equal quantity of hot milk to produce the 
familiar cafe' au lait. The origin of the use of bitter roasted 
chicory is attributed to the French, although it  is not used con- 
sistently. 

The  Netherlands.-A characteristic of Dutch cookery is that 
typical dishes are based on nourishing ingredients; this is probably 
because the evening meal is generally the one liot meal of the day. 
Cheese and boiled eggs are eaten for breakfast with a variety of 
breads and butter and jam. The midday meal is of a sandwich 
type; e.g., breads and rusks topped with liver sausage, ham or 
rare-cooked beef, to which a fried egg or an omelette may be 
added. Dinner is of three courses: (1) soup, of which those 
made with eels, beans and peas are all famous; ( 2 )  a main dish of 
meat or fish with potatoes and several vegeta.bles; and (3) a sweet 
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or fruit. Methods of cooking are simple, so that food takes little 
time to prepare, but the former Dutch possessions overseas have 
influenced national dishes in the use of rice and spices. 

Vegetables are cooked by steaming with butter and are often 
flavoured with spices, particularly nutmeg and cinnamon. Dried 
peas and beans-staple articles of diet-are soaked overnight in 
water, then simmered gently until tender; they may be served with 
fried bacon, fried onions or gravy. Among other popular vege- 
tables are beetroot served with apples and nutmeg, stuffed cabbage, 
endive with a nutmeg-flavoured sauce and red cabbage with apples 
and nutmeg. Much fish is eaten, particularly herrings and plaice. 
Salted and smoked herrings are famous and uncooked smoked her- 
rings are a national dish. Beef, often cooked rare and sometimes 
eaten raw, pork and veal are the preferred meats, of which joints 
may be stuffed or boned and rolled. Small fritters made of yeast 
dough served hot with ~nelted butter and sugar are frequent fea- 
tures a t  fairs and carnivals. Pancakes filled with jam or served 
with treacle or brown sugar are well liked. A popular pudding 
called John in the sack is made from a yeast dough mixed with milk 
and egg, with raisins, currants and citrus peel added. It is then 
put to rise before being wrapped in a cloth and boiled. This is 
served with butter and brown sugar or treacle. Dutch Edam and 
Gouda are mild smooth-textured cheeses which may be flavoured 
with carraway seeds or cloves. Tea without milk and coffee with 
cream are the main hot beverages. 

Belgium.-Although influenced by French and Dutch cuisine 
Belgium has a number of typical national dishes. One of these is 
the waterzoie, a chicken broth which includes dry white wine. A 
similar soup is also made with several different kinds of fish. The 
carbonnade jlanznzande, one of the best known Belgian dishes, is 
essentially a beef s tev cooked in a brown sauce made with beer 
and served with plain boiled potatoes, so that the sauce can be 
appreciated fully. The popular fricandels are minced meat balls 
made ni th fresh pork which, after frying. are poached with pota- 
toes in white wine. beer or stock. A typical dish from the Arden- 
nes is rabbit with prunes: the meat is steeped in a marinade of red 
wine vinegar and herbs and simmered in red wine ~ ~ i t h  previously 
soaked prunes. Chicory, asparagus and hop shoots are favourite 
vegetables. Chicory is often eaten raTv as a salad. or cooked slo~vly 
in the oven in a covered dish with butter and seasoning. Cooked 
heads of chicory are also wrapped individually in a slice of ham 
and covered ni th cheese sauce to make a main dish. Among the 
desserts are rich waffles made from yeast dough enriched nith eggs, 
butter and cream, and a flaky pastry tart TT-ith a sweet filling of 
cream cheese, sugar, butter and eggs. Brown spicy biscuits 
(cookies) cut in animal shapes and iced in white and pink are 
traditional for the feast of St. Nicholas. 

Germany.-Characteristics of German cooking are the use of 
sweet sauces and garnishes for meat and poultry, substantial beer 
soups. many kinds of sausage and fermented cabbage (sauerkraut), 
consisting of layers of shredded white cabbage sprinkled n-ith salt 
and carranray seeds and pressed down in a special kind of tub for 
three to four weeks. Plenty of bread, particularly pumpernickel, 
a dark whole meal rye bread. is served at  all meals. 

iYeissbie~,suppe consists of a light-coloured beer flavoured with 
cinnamon and lemon and thickened with potato flour. .4 favourite 
fish dish is carp cooked in beer. Both fresh and salt herrings are 
used a great deal. Rollmops are filleted raw herrings spread with 
chopped shallots, capers and sliced gherkins, rolled up and skew- 
ered. They are put in a jar with a few mustard seeds and pepper- 
corns and covered with wine vinegar, and are ready to eat in a few 
days. Pork, beef and veal are the favourite meats, pickled pork 
with sauerkraut being a famous dish; pork chops with plums, 
stewed in mine, or roast loin of pork stuffed with prunes are also 
typical. Roast goose is stuffed with apples, chestnuts and raisins, 
mixed with the liver and giblets. An orange cake with rum icing 
is popular, and a rich sweet pastry mixed with eggs is used for an 
open tart with apple puree and chopped almonds. Cinnamon, nut- 
meg and almonds are used to flavour small cakes and biscuits. 
Cheeses include the strong-smelling Limburger and also Tilsiter. 
Light beer, frequently drunk with meals, and medium roast coffee 
are the usual beverages. 

Austria.-Austrian soups are rich and substantial and often 
a meal in themselves, with the addition of forcemeat balls, dump- 
lings, rice sausages and vermicelli or noodles. Beef broth with 
liver dumplings is typical. Fresh-water and salt fish are both 
popular. Dishes, of which paprika is a frequent ingredient, are 
often highly seasoned. Pork, veal and venison are eaten exten- 
sively and veal or beef goulash is popular. A favourite dish is 
Wiener schnitzel: very thin slices of veal from the fillet or leg 
are floured, coated in egg and white bread crumbs, fried quickly 
and served at  once with a garnish of lemon slices. Goose is 
commoner than chicken and a characteristic dish is kalte Gans,  
cold roast goose with cucumber salad flavoured mith chopped dill 
or caraway seeds. These two flavourings are used in many dishes 
and sauces. Pheasant Zigezlnerart is stuffed with previously 
cooked snipe, fat salt pork and truffles. 

Austrian pastries are world-renowned, with Apfe l  strudel the 
particular speciality: a plain pastry dough is pulled to paper thin- 
ness on a floured cloth, covered with fried bread crumbs, sliced 
apples, currants, sugar and cinnamon, then rolled up and baked 
before cutting into slices. Other fruits are used as ~vell and also 
sour milk or cream with eggs, sugar, raisins and currants. Yeast 
doughs are used for sweets and cakes. Gzlgelhupf is made in a spe- 
cial fluted tin and served with coffee or chocolate topped with 
sweetened whipped cream. 

Hungary.- The use of paprika to give the characteristic bright 
red colour to soups, fish and meat dishes. is typical of Hungarian 
cookery. So too is the use of fresh green and red peppers, sour 
cabbage and sour cream. Hungarian goulash is a national dish 
which may be either a soup or a stew. As a stew equal quantities 
of beef and onions are cooked slowly with a liberal sprinkling of 
paprika, very little liquid, tomato purCe and a flavouring of cara- 
way seeds. This is served with potatoes, rice or very small dump- 
lings. Chicken paprika 1s a simllar and another characteristic dish. 
Cherry cake and a poppy-seed cake are typical sneets. Lipto 
(Liptauer) cheese is made from sour milk and flavoured with 
capers, anchovies, onion and paprika. 

Poland.-Among the Slavonic nations Poland has a distinctive 
cookery of its oun  dating back for many centuries. Basically 
Slavonic, it is tempered by a sense of balance and proportion com- 
mon to \i7estern cultures. There is a choice of soups of which the 
cold cl~lod?zik (a salt cucumber soup with sour cream) is perhaps 
the most original. Fresh-mater fish are prepared in many ways, 
the most popular being karp po polskzl (carp stuffed with veal 
forcemeat). Potrawka z rakow is a tasty dish of crayfish v,ith 
groats or rice, flavoured with dill. Beef, pork and venison are the 
commonest meat dishes; 27-azy z kacza (rolled and stuffed filet 
steaks with buckwheat groats) and bigos (sour cabbage with 
meat. game, mushrooms, apples and tomato pzlre'e) are perhaps 
the most popular. Flaki popolsku (tripe prepared mith dumplings, 
grated cheese, paprika and marjoram) is a delicacy. There is 
a great choice of vegetables, desserts and pastries. Black coffee 
or China tea (without milk) are the hot beverages. 

Italy.-Italian cooking is varied. each region or province often 
having its onn  specialities or variations of a national dish; e.g., 
in Bologna spaghetti is served with a rich sauce of minced beef, 
tomatoes and mushrooms. 

Among soups is the famous minestrone: made with fresh young 
vegetables, it is very thick and served either hot or cold, sprinkled 
with grated Parmesan cheese. 

Pastas made from eggs ni th  either flour, semolina, maize or 
potato flour appear in many shapes-shells, spirals, tubes and 
noodles, for instance. The name often varies with the thickness 
or length of the paste. Pasta is properly cooked a1 dente (liter- 
ally "to the tooth"), not sticky or mushy. and may be served a i t h  
chee,se alone, or v i th  some kind of tomato or meat sauce. Ravioli 
are small cushions of broad noodle paste either plain or filled; 
e.g., with spinach and forcemeat. Rice is used for risottos, the 
best-knonn perhaps being alla Milanese, %hen the rice is cooked in 
butter with beef marrow, stock, wine and saffron and served with 
grated cheese. 

Vegetables are important in the menu and include globe arti- 
chokes, asparagus, beans, peas, small marrows, sweet peppers or 
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capsicums (yellow, red and green) and also celery and aubergines. 
Fennel1 and oregano are herbs frequently used. Raw salads with 
oil and wine vinegar are served as an hors d'oeuvre or antipasto. 
Potatoes are used in soups and gnocchi. 

The Neapolitan dish pizza may be either savoury or sweet: 
bread dough $in. thick is covered with tomatoes, crisscrossed with 
anchovy fillets and baked, then sprinkled with cheese and browned. 
As a sweet, short or puff pastry is used and one version is spread 
with honey, spice and nuts and rolled before baking. 

Fish of all kinds are used, including eels, lobster, crayfish, 
scampi, crabs, scallops, clams, oysters and mussels. The fish 
dishes of Venice have been famous for centuries. 

Beef, veal, lamb, chicken and pork are generally roasted, grilled 
or fried. 

Sweets are not usuaIly served, fresh fruits being more popular, 
but zabaglione is a famous dish made from egg yolks, sugar and 
Marsala wir:e beaten together over hot water to form a light and 
frothy mixture. 

There are many varieties of cheeses, notable among them being 
mozzarella, a soft creamy cheese made from buffalo milk, the 
well-known Gorgonzola and be1 paese. 

Coffee is the favourite hot beverage, an unusually dark roast 
producing a distinctive flavour. 

Spain.-Spanish food is characteristically rich, colourful and 
highly seasoned. Oil is used a great deal for frying and baking 
and garlic, chili peppers, paprika and cumin are common season- 
ings. Mixing many foods into one dish is illustrated by the well- 
known paella which may consist of chicken, lobsters, crabs, mus- 
sels, clams, scallops, scampi, globe artichokes, french beans, peas 
and rice, flavoured with garlic and saffron. Colour is added to 
dishes by using tomatoes and sweet red and green peppers. 

Substantial soups with many ingredients, mainly vegetables, 
are common and may be thickened with rice and vermicelli. A 
typical soup has little forcemeat balls added to a good meat stock. 
Another, la fabada, which is a meal in itself, includes salt beef, 
ham, black pudding, haricot beans and special local sausages, the 
meat and sausages being served separately after the soup. Chicken, 
pork, lamb and mutton are common meats. Salads are very popu- 
lar, including both raw and cooked vegetables, e.g., pimentos and 
aubergi~zes, tomatoes and runner beans, as well as crisp leaves of 
lettuce or endive with an olive oil dressing. A great many olives 
are also eaten. Sweets for dessert often are not served but sweet- 
meats such as all sorts of crystallized fruits and turrdn (a kind 
of very sweet nougat flavoured with vanilla and nutmeg) are uni- 
versal. Churros, which are eaten for breakfast with chocolate or 
coffee, are fritters made of chou paste piped into hot fat, where 
they puff up into long curls; they are sprinkled with sugar for eat- 
ing. 

Portugal.- The food is similar to that of Spain, but simpler 
and less exotic. Eggs, fried, scrambled and as omelets, are staple 
food and fresh raw fruit such as oranges, watermelons and many 
varieties of grapes are eaten as dessert. 

Mexico.--Mexican cookery is often considered synonomous 
with that of Spain, but the food is more highly spiced with hot 
chili peppers and dishes are frequently made from tortillas. The 
tortilla, the bread of Mexico, is a thin unleavened cake cooked 
quickly on a hot ungreased griddle. The flour is made from finely 
ground lime-treated corn or  maize but white flour also may be 
used. Enchiladas are rolled tortillas filled with minced beef, 
chopped onion and grated cheese and baked in a spicy tomato 
sauce. Another popular use of the tortilla is a tostado, a crisp en- 
velope made by sautking the tortilla in a little hot fat and folding 
once to hold a mixture of lettuce, green peppers, onions and cooked 
meat. Tamales are also very common; they are made of corn- 
meal mixed with minced meat and seasoned with chili peppers, 
small portions of which are wrapped in cornhusks and steamed. 
Butter beans and rice are mainstays of Mexican cookery. Beans 
are often just boiled, mashed and sautied, or may be baked in a 
casserole with bacon, onions, tomatoes and treacle. Verdzrlagas 
(vinelike greens) and nopales (prickly pear cactus), wild plants 
indigenous to IlIexico, are chopped and cooked in mater, which is 
discarded; bacon fat ,  garlic and onion are then added and the mix- 

ture simmered in a tomato sauce, which may be enriched with 
eggs. Chili peppers range from very mild to peppery hot; one dish 
is of stuffed long mild chilis dipped in batter and fried. A popu- 
lar salad is made of mashed avocados mixed with chopped raw 
tomato and onion. Mango and papaya are common fruits often 
eaten at breakfast. Chocolate is a popular beverage, characteris- 
tically flavoured with cinnamon. Typical candies are made from 
cactus and sweet potato. 

Scandinavia.-Cooking is influenced by the cold climate and 
short growing season, particularly in the north, and by accessi- 
bility to the sea. 

Norway.-Quantities of fish and salted meats are eaten. Fish 
are frequently bought alive so that they are eaten very fresh. 
Smoked meats are also common, particularly smoked mutton which 
is eaten both raw and cooked. Smoked reindeer tongues are a 
delicacy. Chicken is stuffed with butter and parsley for roasting. 

Many varieties of hors d'oeuvre are served with rye bread, in- 
cluding salted herrings, smoked salmon, anchovies and shellfish. 
This is not unlike the smijrgasbord of Sweden which characteris- 
tically consists of a variety of both hot and cold dishes eaten with 
bread and butter and intended as a prelude to the main course. 

Sweden.-Herrings are a basic food, eaten salted and raw with 
a dressing of vinegar. The crayfish season in August is a good 
reason for kraftor parties, a t  which these miniature lobsters are 
eaten and schnapps is drunk. Dill is a frequent flavouring herb, 
dill sauce being popular with fish and lamb. A typical Swedish 
jam is made from lingonberries, which resemble cranberries. The 
characteristic Swedish limpa bread, a yeast dough with a cakelike 
consistency, contains a high proportion of rye flour and is flavoured 
with treacle and orange peel. 

Denmark.-Soups are substantial enough to form a complete 
meal; e.g., gztle a r t ~ r  made with pork and yellow split peas. Flour 
dumplings and forcemeat balls are often added. A sweet butter- 
milk soup is made with ground rice, lemon, cinnamon and chopped 
almonds. Much fish is eaten, particularly cod, which is boiled and 
served with mustard sauce, and also mackerel, plaice, salmon and 
shrimps. Beef, veal and lamb are roasted and stewed, and pork, 
chicken, duck and goose are also common: duck is stuffed with 
apples and prunes and roast goose, served with stewed red cabbage, 
is traditional on Christmas Eve. Stewed rhubarb and red currants 
are common with hot meats and poultry. Among vegetables cara- 
mel potatoes are outstanding. Potatoes are boiled in their skins, 
peeled, rolled in sugar and fried in butter. For salads cucumber 
and beetroot are well liked. A favourite summer sweet is rodgrod, 
a fruit jelly made with fresh currants and raspberries and thickened 
with potato or corn flour. Other sweets are apple cake, pancakes 
and doughnuts. The world-famous Danish pastries consist of a 
yeast dough, enriched by rolling in butter as for flaky pastry, 
formed into different shapes with fillings such as almond paste, va- 
nilla crime or prunes, and then baked. They are often eaten for 
breakfast. Danish blue cheese is well known and other distinctive 
varieties include Danbo, Fynbo, Elbo and Samsoe. I n  Denmark 
cheese is always cut in very thin slices. 

The Danish sm8rrebi-@d are open sandwiches with hundreds of 
different toppings on thickly buttered bread, usually of rye. Typi- 
cal is the Andersen sandwich of buttered dark or light rye bread 
with a topping of crisp fried bacon, liver paste and tomato slices, 
garnished with horseradish and jellied consommC. Another is tar- 
tar med aeg, chopped raw steak spread on buttered bread, in the 
centre of which a raw egg yolk is circled by a ring of raw onion. 

Greece.-Lamb is the favourite meat and grilling the usual 
method of cooking. At Easter whole animals are roasted. Small 
pieces of meat (souvlakia) are marinated in oil with onions and 
herbs, then placed on a skewer alternately with tomato, onion, 
mushroom and bacon before grilling. This is served with boiled 
rice. A famous national dish, moussaka, is made of alternate 
layers of minced meat, first fried in oil, and sliced vegetable such 
as aubergine or potato, covered with a cheese sauce and baked in 
the oven. A typical soup, avgolemono, consists of chicken stock 
in which rice is cooked, enriched with eggs and flavoured with 
lemon juice. Olive oil is the popular cooking fat. Baked fish, us- 
ing bream or mullet with onions, tomatoes and garlic, is another 
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national dish. Grilled eel, fried octopus or mussels and fish soups 
are also liked. 

Rice dishes are popular, the pilafs being very like those of Tur- 
key, whose cookery has obviously influenced that of Greece. Vege- 
tables are stuffed with cooked rice and raw minced meat flavoured 
with herbs ; vine leaves (dolmas), cabbage, lettuce, pimentos and 
courgettes are also prepared in this way. A salad of shredded 
white cabbage with olives, capers, beetroot and beans, dressed with 
a vinegar and oil dressing is frequently served with soztvlnkia. A 
shortbread, kotirabiedes, is made from butter, flour and icing sugar 
worked together and baked very slowly, cut into fingers and coated 
in icing sugar. This is eaten on festive occasions. An unripened 
Fedde cheese is eaten with bread for breakfast and enclosed in 
pastry for snacks. Sweet black tea and Turkish coffee are the 
favourite hot beverages. 

ASIA 

T u r k e y  a n d  the A r a b  World.-In Turkey mutton, rice, vege- 
tables and oil are characteristic ingredients. Kebab, a famous dish, 
consists of small pieces of fat breast of lamb marinated in vinegar 
with oil, onions, cloves and parsley, then grilled on skewers and 
served with pilaf (rice cooked so that it absorbs all the liquid and 
is quite dry with every grain separate). Aubergines are a popular 
vegetable and vine leaves or spinach stuffed with forcemeat of un- 
cooked minced mutton, rice, herbs and spices are also favourites. 
Sesame seed paste is very popular. Tihini may be seasoned with 
lemon and served with fish or vegetables or sweetened for a spread 
on crackers. The well-known sweet halva is made of crushed 
sesame and sugar sometimes flavoured with chocolate and contain- 
ing almonds. Two unique breads may be found. Balady bread, 
a mainstay of the Egyptian diet, is baked in small, round, very flat 
"loaves" which easily open into an envelope for fiIling. Fool 
medames, well-seasoned beans baked very slowly overnight. are 
the commonest sandwich filler. A similarly shaped loaf turns out 
to be a hollow ball of crisp texture. Baklava, a flaky pastry with 
almonds and honey, is a favourite dessert. 

India.-The economy and religious practices of India preclude 
the use of much meat and therefore grains constitute the main- 
stay of the diet-particularly rice, dhal (a split pulse resembling 
lentils) and chapati, the bread of India. I t  is eaten with everything 
except rice and is made from wholemeal flour mixed to a stiff dough 
1~1th water, rolled out thinly like a pancake and baked on a griddle. 
Other characteristics of Indian cooking are the use of ghee (clari- 
fied butter from buffalo milk) instead of oil, and the use of spices, 
especially the distinctive curry flavour. For best flavour the spices 
from nhich curry powder is made need to be freshly ground, the 
ingredients including turmeric, cummin and coriander seeds, ginger, 
pepper, cardamon, fennel, chilies, mace, cloves, mustard and poppy 
seeds in varying proportions. Curries may be made ni th meat and 
vegetables or vegetables only. Lamb and chicken are eaten ex- 
tensively. beef by some groups. The large Dublin Bay prawns or 
Normegian lobsters are a favourite fish. Dopiaza curries have a 
small quantity of rich sauce that has been reduced during the cook- 
ing; kofta curries are characterized by the forcemeat balls made 
from minced or pounded chicken, pork, lamb, beef or fish. LIany 
kinds of vegetables are used for curries (chankees) and mashes 
(bhurthas), the chief ingredients of which are onions, green chilies 
and lemori juice. 

Aubergi~tes, yams, okra, capsicums. potatoes, beans and peas are 
popular vegetables and are frequently cooked in butter flavoured 
a i t h  cummin. Rice is always served with curry. as are side dishes 
of various fruit chutneys and Bombay duck, a small phosphores- 
cent fish which is dried, salted and toasted and sprinkled over the 
curry dish. Milk is used a great deal for cooking, making sneets 
and yoghurt or soft cheese. Curds (dalzi) are made from soured 
milk allowed to stand and may be served as a sweet with sugar or 
~v i th  salt and rice. Curds are mixed with sugar, ground almonds 
and butter, spread in a dish and decorated with lightly fried 
sliced blanched almonds. Tea and coffee are both taken as hot 
beverages. 

U.S.S.R.-The distinction of Russian cookery is a combination 
of western and eastern (mainly Armenian, Georgian and Turkish) 

influences. There is a great variety of hors d'oeuvres (zakuski), 
the most famous, though expensive, being caviar; a typically Rus- 
sian way to serve it is on hot bliny (buckwheat pancakes) with 
sour cream. The true russki salat comprises not only cold vege- 
tables but also meat, poultry, game or fish; it  is served with may- 
onnaise or d la vinagrette. Soups are traditionally Slavonic, the 
most popular being shchi (cabbage soup) and borshch (beetroot 
soup or meat stock with other vegetables) ; borshchok is a clear 
beetroot consommC served with piroshki (pancakes stuffed with 
forcemeat or chopped cabbage with mushrooms). Kulebiak is a 
roll stuffed with fish (salmon or sturgeon), or with cabbage and 
mushrooms. There are many game and meat dishes served with 
sour cream and a choice of vegetables, including pickled cucumber 
and sour cabbage. 

The Russians drink mainly China tea without milk, often with- 
out sugar but with cherry or strawberry jam. 

China.-Chinese cooking, whose subtle flavour can be com- 
pared to those of French ar t  cztlinaire, is characterized by the gen- 
erous use of rice, of the soybean such as bean sprouts, of bean curd 
instead of milk and as a sauce, of fresh root ginger, of many dried 
foods and by the fact that butter, milk, cream and cheese are 
never used. Spices and herbs are rarely found but garlic and onion 
are used for strong flavourings. Several dishes, often in n~ultiples 
of eight, are accompanied by Auffy white rice, a little being taken 
from each dish in turn, with bites of rice in between. 

All food can be eaten with chop sticks or a spoon and fork and 
a knife never appears at  table, since the food is cut up during the 
preparation. 

Chinese birds' nest soup is unique: a hardened gelatinous sub- 
stance, regurgitated by certain birds in nest making, is softened by 
soaking and then cooking, and is added to a chicken broth, thick- 
ened mith rice flour. Other typical soups are light and delicate in 
flavour, two may be served during a banquet to clear the palate. 
Fish is a favourite food, particularly fresh-water varieties and lob- 
ster and prawns. Pork, chicken and duck are the supreme meats, 
but beef, lamb and mutton also are sometimes eaten. Both fish 
and meat may be prepared ill a sweet-sour sauce of sugar and 
vinegar with mixed fruits. The meat is often dipped in batter 
and shallow fried in peanut or soybean oil before being added to 
the sauce. Rice and noodles are staple foods and maize and millet 
are also used. Large quantities of vegetables are eaten. They are 
cooked quickly in a small amount of liquid and crisp vegetables 
garnished with slivers of meat form many main dishes. Mush- 
rooms, particularly a large black variety, bamboo shoots, water 
chestnuts and bean sprouts are typical vegetables. Monosodium 
glutamate is frequently added to savoury dishes and this and 
soybean sauce, which replaces salt, are common flavourings. 
Peaches, pears, persimmon, mango and litchi are enjoyed among 
fruit. 

Almond biscuits and almond paste soup served either hot or cold 
are typical desserts. as is a tart made of rich, very flaky pastry 
with a slightly sweet bean paste or other filling. 

Shao hsing is Chinese yellow rice wine used in cooking as well 
as to accompany meals. Tea, either green or  semifermented, is 
served at  every meal. Jasmine tea, nhich contains the flowers as 
well as the leaves. is served in small handleless cups without milk 
or sugar. 

Japan.-Cooking is plain and simple and grilling and baking 
are common methods. The Japanese excel in the artistic decora- 
tion of dishes and the utensils for serving add to the attractiveness 
of the table. 

Many courses of small portions are served. Rice takes the place 
of bread and noodles made from flour and egg yolks accompany 
main dishes. Black noodles are made with soybean flour. Stock 
for soups is frequently made from dried tunny fish. A popular 
soup is made by adding well-beaten eggs to hot stock so that soft 
curds are formed. The Japanese are great fish eaters. one hot and 
one cold dish often being served at  a meal. Dried fish is frequently 
used and some fish is eaten raw with a typical salad of brined 
sliced cucumber and lettuce. 

Sukiyaki is known throughout the ~vorld as a Japanese main 
dish: it consists of beef and vegetables which are cooked at  the 
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tab le  o v e r  a spirit l a m p .  VegetabIes such  as th in ly  sliced spring 
onions,  b a m b o o  shoots and leeks are browned singly i n  a little f a t ,  
mois tened  w i t h  s tock ,  covered w i t h  v e r y  t h i n  slices o f  beef  and 
s immered  a f e w  minutes .  T h e  dish is  seasoned w i t h  shoya-a 
sauce m a d e  f r o m  soybean seeds, wheat  and salt-and served w i t h  
tufu ( c u b e s  o f  pressed soybean c u r d ) .  Pork and chicken can b e  
used instead o f  b e e f .  

S a k e  is  t h e  national drink and is  m a d e  f r o m  rice b y  a fermenta- 
t i o n  process. T e a  is drunk  w i t h  all meals and t h e  tea  ceremony 
(q.v.), w h e n  a bowl o f  t ea  is o f fered  t o  each guest i n  turn w i t h  
sweet  and salty  biscuits ,  is  a n  impor tant  cus tom.  

BIBLIOGRAPHY.-Countess Morphy (Marcelle Azra Forbes), Recipes 
o f  All Nations (1935) and Kitchen Encyclopaedia (1934) ; Henry Smith, 
The Master Menu and Recipe Book ( 1 9 5 2 )  and Classical Recipes o f  
the World (1954) ; Good Housekeeping Institute, International Kitchen 
(1958) .  (Co.  M . ;  W. M .  CL ) 

FOOD SUPPLY OF THE WORLD. Since t i m e  i m m e -  
mor ia l ,  food  production has been  t h e  chief  occupation o f  mankind.  
I t  still engages m o r e  t h a n  h a l f  t h e  world's labour force.  Proc- 
essing f o o d s t u f f s .  their national and international exchange, trans- 
portat ion and retail distr ibution occupy  m a n y  additional hundred 
mil l ions o f  people. H o w e v e r ,  t h e  proportion o f  labour engaged 
i n  food  production is  d i f f eren t  i n  various countries a t  di f ferent  
levels  o f  economic deve lopment ,  t h e  proportion tending t o  decline 
w i t h  economic  progress. Similarly,  t h e  share o f  expenditure for  
food  i n  t h e  budget  o f  individual households declines w i t h  elevation 
f r o m  lower t o  higher income level .  

I n c o m e  level is also one o f  t h e  decisive factors i n  determining 

and coarse grains are exported f r o m  t h e  U.S . ,  Canada,  Australia 
and Argentina; rice, main ly  f r o m  Burma.  Thailand.  Formosa and 
Indochina, w i t h  smaller amounts  coming f r o m  t h e  U . S .  and I t a l y ;  
m e a t ,  f r o m  Argentina, Denmark .  Ireland. Australia and N e w  
Zealand; cheese and but ter ,  f r o m  D e n m a r k ,  t h e  Netherlands.  Aus- 
tralia and K e w  Zealand. T h e  m a i n  destination areas are Great 
Britain, t h e  German Federal Republic and other countries o f  
northwestern Europe,  southeast Asia ( I n d i a .  Pakistan.  Malaya,  
Cey lon) .  Japan and some countries o f  Lat in  America.  Products 
o f  plantation agriculture- tea. co f fee ,  cocoa, spices, etc.-move 
f r o m  t h e  tropical zones o f  Lat in  America,  A fr ica  and southeast 
Asia t o  industrially developed areas i n  temperate zones.  Inter- 
national trade i n  these commodit ies ,  as also i n  wheat ,  m e a t  and 
dairy products, is primarily intercontinental and transoceanic. 
Trade  i n  rice belongs chief ly  t o  the  intra-Asian exchange. 

Foods tu f f s  (including beverages and tobacco) represent ap- 
proximately 2 j% o f  t h e  value o f  foreign trade,  b u t  their  impor-  
tance i n  international balances o f  payment is  m u c h  larger than  is  
suggested b y  this  rate. E v e n  a small deficiency i n  f o o d s t u f f s  rep- 
resents a v e r y  serious problem for economically underdeveloped 
areas. O n  t h e  other hand ,  cash crops are t h e  foundat ion  o f  local 
economy i n  certain areas: sugar cane i n  Cuba.  Brazil, Puerto Rico 
and Hawaii;  tea i n  Cey lon ,  India and Indonesia;  co f fee  i n  Brazil, 
Colombia. Guatemala,  Venezuela and t h e  Sudan,  e tc . ;  cocoa i n  
Brazil, the Gold Coast ,  Nigeria and o thers ;  bananas i n  Central 
America; pineapples i n  Hawai i ;  and coconuts i n  Cey lon  and t h e  
P h i l i ~ ~ i n e s .  - 

t h e  per capita consumpt ion  o f  food b o t h  quanti tat ively,  as meas- 
ured b y  t h e  average daily calorie in take ,  and quali tat ively.  as char- 
acterized b y  t h e  var ie ty  and proportion o f  protective foods- 
m e a t ,  dairy products, l e a f y  vegetables, v i tamin  C-rich foods and 
others.  Least  elastic is  t h e  demand for  cereals and root crops, 
whi le  t h a t  for  m e a t ,  dairy products, f ru i t  and vegetables tends t o  
increase w i t h  t h e  rise i n  standard o f  living. Income level divides 
m a n k i n d  i n t o  "cereal eaters" and " m e a t  eaters." 

S u t r i t i o n  patterns i n  d i f f eren t  parts o f  t h e  world h a v e  developed 
around local food production, each people adjust ing habits and 
tas tes  t o  domestically  produced f o o d s t u f f s .  I n  sheep-raising coun- 
tr ies ,  such  as Australia and N e w  Zealand, t h e  per capita consump- 
t i o n  o f  m u t t o n  and l a m b  is m a n y  t imes  greater t h a n  i n  t h e  United 
S ta tes ,  while t h e  per capita consumption o f  pork i n  t h e  U.S .  is 
m a n y  t i m e s  greater t h a n  i n  those countries. I n  sparsely popu- 
lated cattle-raising countries such as Argentina and Uruguay,  
m e a t  consumpt ion  is among t h e  highest i n  t h e  world,  while mi lk  
and dairy  products predominate i n  Switzerland,  t h e  Netherlands, 
Be lg ium,  Luxembourg  and t h e  Scandinavian countries-all areas 
w i t h  in tens ive  husbandry.  I n  regions where agriculture is  concen- 
trated o n  production o f  grains, cereals const i tute t h e  bu lk  o f  the 
diet .  

T h e  over-all v o l u m e  o f  food production i n  various parts o f  the  
world is  determined b y  t h e  abundance or scarcity o f  arable land 
i n  relation t o  population, fert i l i ty  o f  t h e  soil, climatic conditions 
and t h e  level o f  agricultural techniques. T h u s ,  i n  certain areas 
there  are deficiencies i n  food production, and i n  others there are 
surpluses. ( T h e  t e r m s  "deficiency" and ,'surplus" are usually 
applied t o  staple foods  such as cereals, roots and sometimes sugar, 
rather t h a n  t o  crops tha t  can be raised only  under special climatic 
condit ions,  such as tea ,  c o f f e e ,  cocoa beans,  southern fruits or 
various oil-bearing seeds and nuts . )  

Staple crops are largely consumed wi th in  t h e  producing areas. 
I n  underdeveloped countries w i t h  prevailing subsistence economy, 
a large part o f  t h e  harvest  is  consumed directly o n  t h e  f a r m  with-  
o u t  passing through domestic  marke ts .  O n l y  a comparatively 
small proportion o f  such crops reaches t h e  international trade: 
about  15% o f  wheat ,  less t h a n  10% o f  corn. 2%-3% o f  rice- 
about  5%-6% o f  all grains combined.  Export  rates ( t h e  ratio 
o f  expor t  t o  o u t p u t )  for  t h e  m o r e  perishable f o o d s t u f f s  such as 
staple vegetables,  m i l k  and m e a t  are still lower. T h e y  are m u c h  
higher f o r  sugar (407c), c o f f e e  and tea  ( 7 0 % - 7 j % )  and cocoa 
( m o r e  t h a n  9 0 % ) .  

I n  international trade staple foods  m o v e  f r o m  a f e w  surplus 
areas t o  def iciency regions widely spread over t h e  world.  W h e a t  

THE WORLD'S LARDER 

T h e  food supply o f  t h e  ~ v o r l d  m a y  b e  represented as a giant 
larder, f r o m  which  people draw their everyday  food while i t  is  
replenished b y  t h e  never-ending work  o f  t h e  tillers o f  t h e  soil i n  
all parts o f  t h e  world. S o m e  stocks are replenished once or twice 
a year a f ter  t h e  harves t ;  others come i n  continually. 4 part o f  
t h e  supply is carried over for  periods longer than  a year. Because 
o f  fluctuations i n  weather conditions and other factors,  t h e  annual 
world consumption o f  single food products is n o t  necessarily equal 
t o  the  annual o u t p u t ,  b u t  i n  t h e  long r u n  the  t w o  i tems  tend  to  
balance one another. 

However,  n o t  all world supplies o f  f o o d s t u f f s  are used as h u m a n  
food.  Some amounts  are needed for  seed. and some are wasted i n  
the  process o f  storing, transporting and marketing o n  t h e  long w a y  
f r o m  the  f a r m  t o  t h e  ul t imate consumer.  A substantial part o f  
food crops is f ed  t o  l i ves tock;  another part is  diverted t o  industrial 
purposes. O f  t h e  former ,  on ly  a fract ion reappears for h u m a n  
consun~pt ion  i n  t h e  f o r m  o f  m e a t ,  f a t  and dairy products:  about  
10 lb.  o f  grain go in to  the  production o f  I l b ,  o f  m e a t .  For all 
these reasons, t h e  actual net  supply o f  f o o d s t u f f s  available at t h e  
retail level f o r  h u m a n  consumption,  including f o o d s t u f f s  consumed 
directly b y  producers, f o r m s  only  a part, though t h e  largest and 
mos t  important  part, o f  t h e  annual gross ou tput  o f  f o o d s t u f f s  de- 
scribed here as t h e  ivorld's larder. 

T h i s  larder m a y  b e  visualized as divided in to  three  compart- 
ments  for d i f f eren t  t ypes  o f  foods.  T h e  largest and m o s t  impor-  
tan t  is that  for  cereals; next  is a huge one for potatoes, other 
tubers and roots. sugar, pulses ( l e g u m e s ) .  oilseeds and frui t  ; t h e  
third one is stocked w i t h  meat :  poultry,  dairy products and fish. 
For the  distribution o f  t h e  d i f f eren t  t y p e s  o f  food  i n  the  world's  
larder, see T a b l e  I .  

I n  round numbers ,  t h e  annual a m o u n t  o f  food produced i n  t h e  

TABLE I.-The World's Larder, 1g54* 
(In ooo,ooo metric tons) 

Quantity 

3 50 
55 

45 
10 
3 

255 
10 

2 7  
1,500 

Item jQuantity!~ Item 

*Excludes the U.S.S.R. 

Cereals . , . , , 

Breadgrains . , . , 

Rice, paddy , . , , 
Coarse grains . . . . 

Other crops , . . 
Tubers and root; . . , 

Pulses. , , , , . 
Oilbearing crops . , . 
S u g a r .  . , . . . 
F i u i t .  . . . . . 

,- 
635 1 Animal foodstuifs . . . 
172 
162 
301 
500 
300 

25 
60 
40 
.ij 

Meat , . . .  
Beef, veai, pork, 
mutton and lamb . . 

Poultry meat, offals . . 
Edible pig f a t  . . . . 
M i l k .  . . . . . 
Eggs . . . . . . 
Seafood . . . . . 

Total, approximate 
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world, which approaches and in some years exceeds 1,500.000.000 
metric tons or approximately 3,000.000,000.000 lb.. would provide, 
on the average, a little more than 1,100 lb. annually or 3 lb. daily 
for each person in the world. These figures do not include tea, 
coffee, cocoa beans, various vegetables and fruit, and numerous 
other foodstuffs raised locally in comparatively small quantities 
for which statistics are not available. S o r  do they take account 
of the loss from extraction for cereals or oilseeds, waste in storage 
and distribution, or the part of crops used for seed and industrial 
purposes. Furthermore, some of the crops listed in the first com- 
partment of the larder are used for feed and so reappear, in much 
reduced amounts, in the tonnage of animal foodstuffs in the third 
compartment. There is also a great difference between the world 
per capita amount of available food and the quantity actually 
consumed by the population in different regions, individual coun- 
tries and different income groups in each area. 

Before discussing the output of different foodstuffs by region, 
we will briefly survey the shelves of the world's larder. 

Cereals.-The most important cereals are rice and wheat, used 
chiefly for food, but also as feed for animals. In food, cereals 
are to some extent interchangeable and in feed almost completely 
so. Grains used for feed in economically advanced countries are 
consumed as food in underdeveloped parts of the uorld where 
cereals supply from 70% to 75% of the daily calories. 

Rice is the staple food of the Asian peoples. almost half of man- 
kind. Although Asia accounts for more than nine-tenths of the 
world's output of rice. it must supplement its production with im- 
ports, particularly in years of unfavourable harvest. Rice is an 
economical crop: it yields more food per acre than any other 
grain. and only 37, to j %  of the yield need be reserved for seed, 
as compared with from 8% ttb I j% for wheat. Indeed. .4sia 
could not support its teeming millions with any other crop. In  
the history of Asia failure of the rice crop time and again has re- 
sulted in famine and starvation. 

In contrast to rice, \\heat is raised in all parts of the world, oc- 
cupying a larger part of arable land than any other crop. Wheat 
enjoys an almost exclusive position among all grains because wheat 
dough raised with yeast retains large quantities of gases in the 
bread-making process. Rye. the only other bread grain, possesses 
this property to a lesser extent. Rye bread has not so fine a 
texture as wheat bread and is less digestible. Because of the 
general consumer preference for wheat. even in areas where it 
cannot be gronn in sufficient quantity, the export rate of wheat is 
higher than that of any other grain. In  the past century wheat 
invaded the areas \\here rye bread had predominated and made the 
latter a poor-man's bread. Rye is less exacting to grow, being 
much more winter-hardy, ripening earlier than wheat, and on low 
fertility soil yielding more than any other small grain. Because 
of these advantages and because rye can be raised as a cover crop 
and is also appreciably cheaper than wheat. ~t has more or less 
maintained its position in agriculture of Europe and the U.S.S.R. 

Maize is the grain contribution of the western hemisphere to 
the old world. I t  ranks first in acreage in  the Cnited States and is 
also important in Latin America. Asia. Africa and southeastern 
Europe. As direct food. it serves only 50.000,000 to 60,000,ooo 
people but hundreds of millions consume it in the form of pork, 
beef or dairy products. Most of the corn produced on farms of 
the C.S. leaves them on the hoof. Processing of corn by animals 
is, hoaever, expensive: a bushel of corn consumed as >\hole corn 
meal meets the daily requirements of 2 3  persons for food energy 
and protein, but if consumed in the form of eggs meets the require- 
ments of only z persons for energy food, and of 8 for protein. 

Sorghum and millet can withstand long periods of dry weather 
by reverting to a dormant state and then growing again with the 
monsoons or as soon as the soil obtains enough moisture. Further- 
more, these prolific crops have a short growing season and respond 
to the most primitive cultivation methods. All these characteris- 
tics have enhanced their importance in the monsoon area of Asia 
and the subtropical zones of Africa where they are consumed in 
the form of flatbread, grits, porridge and confectionery. While the 
chief use of sorghum and millet in other parts of the ~ i ~ o r l d  is for 
feed, a bread variety of millet (proso) is staple food, eaten mostly 

IF THE WORLD 
as thick porridge. throughout the U.S.S.R. 

Oats in the form of porridge ranks high among breakfast cereals 
in many countries of Europe, mostly in the north, and in the U.S. 
As a well-balanced feed, it has maintained its position in the world, 
though motorization of highway transport and mechanization of 
field work have reduced its use as staple feed for horses. 

Other Food  Crops.-Of other food crops, roots and tubers are 
the bulkiest. I n  their raw state they are largely composed of 
water and carbohydrates and contain only small amounts of pro- 
tein and still less fat. They are highly perishable and therefore of 
limited transportability but constitute important energy food in 
many parts of the world. Also, when hunger arises the farmers 
often turn to these crops, since they can be raised in abundance 
rather quickly and at  relatively low cost. They are also used ex- 
tensively as feed for animals. 

Potatoes, sweet potatoes and yams, and cassava predominate in 
this group. Though potatoes originated in the Andes, they are 
grown today in many areas but mostly in the cool, moist regions 
of northern and central Europe and the U.S.S.R. I n  the U.S. 
potatoes are harvested in some area during any of the four seasons. 
Sweet potatoes and yams are widely grown in Asia, particularly in 
China, Korea and Japan. In  Japan they are one of the basic 
foods. Cassava is widely cultivated in Africa, Asia' and Latin 
America. 

Dry beans, broad beans, dry peas, lentils and chick-peas are the 
main pulses. They contain more protein than the cereals or roots 
and tubers and can therefore serve as substitutes for animal pro- 
teins, particularly in the world's poor regions: less land and labour 
is required to raise pulses than to provide feed and maintain ani- 
mals for the same quantities of protein. In  the diet of people 
in North America. western Europe and Oceania they are used 
merely as vegetables to supplement meat courses. Though pulses 
have been raised for several thousand years in many parts of the 
world their nitrogen-producing quality was discovered only late 
in the 19th century. Because their decaying roots release nitro- 
gen in the soil, pulses are often grown for rotation purposes and 
also for enriching poor soil. 

Oil-bearing crops include oilseeds, nuts and some oil-containing 
fruit. They supply a \\ide variety of oils for both human con- 
sumption and industrial purposes, and their fat-free residues after 
extraction of oil provide valuable feed concentrates. The impor- 
tance of edible oils varies from country to country. Being cheaper 
than animal fats, they are widely used in butter substitutes by low- 
income groups even in wealthy countries where preference for but- 
ter has become traditional. 

Sugar. an essential energy food, is provided by the sugar beet 
and sugar cane. The former is a root crop grown in temperate 
climates and the latter is a tropical stalk crop. but in processed 
form both supply an identical product. Their relative position in 
the world changed several times during the 19th century, but after 
the 1920s sugar cane dominated the field. Because these crops 
contain a large amount of water and are therefore bulky. their 
processing is usually carried out in the growing area. I n  the case 
of the sugar beet, extraction and refining are carried out in a 
single operation. I n  contrast, raw sugar extracted from the cane 
is often shipped for refining to factories closer to consumer mar- 
kets. 

A n i m a l  Foodstuffs.-Meat is important in human diet because 
it contains protein of highest quality, many mineral elements 
(phosphorus, iron, copper and others), some of the vitamins, and 
fats. Moreover, it stimulates the flow of digestive juices in the 
stomach. Another important nutrition element, calcium, is pro- 
vided mainly by milk. Since milk contains the greatest assortment 
of nutritive elements of any single food, it is considered a complete 
food in itself. 

The number of domestic animals about equals the number of 
people in the world (z,~oo,ooo,ooo and 2,700,000,000, respectively, 
in 1954). As there is such a large domestic animal population, 
man has had to assume the responsibility of feeding it. Thus a 
substantial part of the world's farm land is devoted to pasturage, 
and where the herds have outgrom7n the available pastures crop- 
land is taken over for feedstuffs. I n  the United States, for exam- 
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ple, about three-fifths of all land is used for hay and pasture, and 
two-thirds of all cropland for producing feed and forage crops. 
I n  such a densely populated country as the German Federal Re- 
public permanent meadows and pastures occupy nearly 4070 of 
all agricultural land. I n  New Zealand more than g j %  of all 
agricultural land is in natural and sown pastures. Even in Argen- 
tina, with its vast open stretches, pastures compete with crop 
fields for land. Moreover. a considerable proportion of all crops 
raised in the world is fed to livestock. I n  Canada not only about 
80% of the barley and 90% of the oats but also about half of 
the wheat is used for animal feed. I n  Denmark, only about 10% 

of all grain goes for direct human consumption. The rest, except 
for what is withheld for seed and industrial purposes or wasted, 
is used for feed. In contrast, in poor underdeveloped regions such 
as India, Pakistan or China, man cannot share with animals even 
the coarse grains and uses his harvest almost exclusively as food. 

Seafood in general and fish in particular is a less expensive 
source of protein than meat and could therefore be a very impor- 
tant food. especially in areas generally deficient in animal food- 
stuffs. Yet because of the tenacity of food habits, perishability 
of fish, inadequacy of handling techniques and, most of all, lack 
of knowledge of marine resources and insufficient recognition of 
their food value, fish plays a secondary role in human diet except 
in a few countries, such as Japan, Thailand, the Philippines and 
the northwestern countries of Europe. For the world as a &hole, 
fish represents only 2 %  of all foodstuffs consumed and 3% of the 
proteins. 

Fish is a unique food source in the sense that it replenishes 
itself without such etiorts as are required to produce all other 
kinds of food. The distribution of fish on our planet depends, 
like that of plants, on climatic and physical conditions. The 
ocean offers a wide range of environmental conditions for vegetal 
and animal life, the most significant of which are temperature, 
salinity and currents. In  the ever-moving waters, fish. too, are 
always moving, gravitating tonard sources of food. Plankton, the 
small floating or drifting animal or vegetable matter which is the 
chief pasturage of the sea. is more abundant in cold waters than 
in warm, in shallow layers of water exposed to sunlight than in the 
depths and in coastal waters rather than in the open sea. 

Fish find the most abundant and variegated plankton on con- 
tinental shelves, and it is there that both marine life and fisheries 
are concentrated. The richest and most productive fishing 
grounds, supplying nearly 9 j %  of the world's fish catch, are in 
the northern hemisphere. Since fishing is not limited by national 
boundaries and fish have no nationality until caught, fishermen 
of any nation can exploit the world's fishing grounds, no matter 
how far from their own land. The only limitation to foreign fish- 
ing is on coastal waters, usually a 3-to-12-mi.-wide strip. while 
a few small countries claim a zoo-mi. limit for their coastal waters. 
On the other hand, a fisherman has no exclusive riehts on his cus- " 
tomary fishing grounds as has the farmer on his land. He may 
arrive with all his gear at the fishing banks, only .to discover the 
season's harvest nearly captured by others with faster equipment. 

In  contrast to the small use of fish as food, the world's demand 
for fish meal for livestock and poultry feed grew continually. 
Before the value of its highly concentrated protein was recognized, 
small fry and little-known species had been simply thrown over- 
board by the fishermen. This practice was not completely elimi- 
nated, but, increasingly, the industry used inedible species and the 
waste from processing the edible catch. Even a part of the catch 
previously consumed in fresh or canned form came to be diverted 
to fish meal production, which was also stimulated by improved 
reduction techniques. Whenever there is difficulty in marketing 
the edible catch, fish meal plants present a ready outlet. 

OUTPUT BY REGION 

Food  Crops.-Though rice occupies far less of the world's land 
than wheat (the ratio is 7  to IO), the world's harvest of rice in 
normal years is slightly larger than that of ahea t :  in 1 9 j 4 ~  162,- 
ooo,ooo and I jz,ooo.ooo tons, respectively. Next in line is maize, 
with other coarse grains, barley, millet and sorghum, and oats close 
runners-up. Among roots and tubers, potatoes tanked first, with 

167,000,000 tons produced in 1954. 
Asia accounts for about 40% of the total output of major food 

crops in the world (exclusive of the U.S.S.R.). Not only is it 
the almost exclusive producer of rice but it also raises nearly 
70% of millet and sorghum, sweet potatoes and yams, about 60% 
or more of pulses and half the oilseeds. This huge output is not 
sufficient, however, to feed its vast population. Were it not for 
surplus production of rice in a few smaller countries within this 
region, the largest countries of Asia-China and India-would 
increasingly depend on food supplies from other continents. 

Europe leads in the output of potatoes, with about 80% of the 
world total (exclusive of the U.S.S.R.. also an important pro- 
ducer), but it is deficient in many other crops and must import 
them in large quantities for both food and feed purposes. Wheat 
is the main European crop, the chief producers being France, Italy 
and Spain, followed by the German Federal Republic and Great 
Britain. 

Sorth America accounts for nearly 60% of the world's maize, 
more than half the oats and 2j%-30% of the wheat. The U.S. 
ranks first in these crops. Canada is another important producer 
of wheat. 

Some three-fifths of the world's sugar is produced in Europe 
(beet sugar) and Latin America (cane sugar). Chief European 
producers are Germany, France. Poland, Czechoslovakia and Great 
Britain. In Latin America. Cuba leads, followed by Brazil and 
Puerto Rico. (See Table 11.) 

TABLE 11.-Output of Major Food Crops by Region, I954 
(In ooo,ooo metric tons) 

Cereals . 
Rice, paddy 
\\heat . . 
Rye . . 
Corn . . 
Barley . . 
Oats . . 
M~lle t  and 

sorghum . 
Tubers and roots 

Potatoes . 
Sweet potatoes 

and yams 
Cassava . 

Pulses 
Oilbearing crops 

Oilseedst . 
Other5 . 

Sugar . . 
Refined . 
Crllrle 

*Excludes the U.S.S.R. 
tIncludes the Sudan, Egypt, Somaliland, Ethiopia and Eritrea, Libya in Africa, and 

Iran, Iraq, Israel, Jordan, Lebanon, Saudi Arabia, Syria, Turkey, Afghanistan and small 
adjoining territories in Asia. 

$Cottonseed rapeseed, peanuts, sesame and sunflower seed. 
$Olives, cop;a, palm kernels. 

Animal Foodstuffs.--North America and Europe were the 
main producers of meat, each accounting for about 30% of the 
world's total in 1954 (exclusive of poultry meat and edible otials). 
Asia and Latin America produced about equal amounts (14% to 
I 5% each). The rest came from Oceania, Africa and the near 
east. 

Half the meat produced in the world is beef and veal. which 
rank first in the meat output of the new world, Africa and Oceania. 
In  Latin America, their share is about i j% of the total meat pro- 
duced. Pork is next in importance, while mutton and lamb ac- 
count for less than 10% of the aorld's meat output. Pork 
predominates in the meat output of Europe and especially in that 
of the far east. 

Poultry meat is a comparatively expensive food for areas short 
of grain. In such areas-Asia and some European countries- 
chickens are kept chiefly for egg production. Stimulated by grow- 
ing demand for lighter protein fare, the world output of poultry 
meat expanded from 3,100.ooo tons before World War I1 to 
j.2oo.000 tons in 1954-55 About 60% of it was produced in 
Sorth America (58% in the United States) and about 1 7 %  in 
Europe. 

Europe produces half the world's milk, North America three- 
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tenths of it. The world's largest single producer of milk is the 
U.S. Considering the vast population of the far east, its output 
of animal foodstuffs and particularly of milk is pitifully low. Half 
of its milk comes from buffaloes; a little less than half from cows. 

In countries with a well-developed dairy industry, the yield per 
cow has shown a steady increase. I t  is still very low in areas 
with poor and unproductive livestock breeds. The annual yield 
per cow ranges from 6,280 to 7,780 lb. in Switzerland and the 
Netherlands to 1 , 2 2 0  lb. in Egypt (1954). 

While before World War. I1 half the milk produced in the world 
was used for butter and cheese production, consumption of milk 
in liquid form increased in postwar years. Production of pow- 
dered milk expanded more rapidly than that of condensed and 
evaporated milk. 

World production of eggs is concentrated in North America 
(about 40%) and Europe (30%). Better ,breeding and feeding, 
a better selection of the laying strains and many improvements 
in the care of laying hens after World War I1 brought an increase 
in egg production of 50% in the world as a whole, 75% in North 
America and 25% in Europe. (See Table 111.) 

TABLE 111.-Outpu1 of Animal Foodstuffs by Region, 1954 
(In ooo,ooo metric tons) I I i ~ ~ r t h  Latin 1 1 ::; 1 

Product World* America America 

Meat 

Mutton and 
lamb . . 4.1 0.4 

Other meat . , 9.0 4.0 
Poultry . , 5.2 3.2 
Offals, horsemeat 3.8 0.8 

Edible pig fat . 3.2 1.1 

hlilk . . . 253.2 ' 63.8 
Cow . , . 225.2 ' 63.8 
Goat . . . 7 . 7  1 - 

Asia 

*Excludes the U.S.S.R. 
tIncludes the Sudan, Egypt, Somaliland, Ethiopia and Eritrea, Libya,in Africa, and 

Iran, Iraq, Israel, Jordan, Lebanon, Saudi Arabia, Syria, Turkey, Afghamstan and small 
adjoining territories in Asia 

tInformation not available. 

The Food and Agriculture Organization of the United Nations 
(F.A.O.) estimated the world's seafood catch at more than 27,- 
ooo.ooo tons for 1953. The major world producer of fish was 
Japan, followed by the U.S., Norway, Great Britain and Canada. 
In Japan, coastal fishing is carried on in numerous tiny villages, 
while deep-sea fishing is concentrated in a few ports equipped with 
the necessary facilities. The U.S., with its two coasts stretching 
over thousands of miles, has a greater variety of marine life than 
any other nation. Great Britain and Norway, where fishing is a 
traditional trade, have excellent fishing grounds off their coasts, 
efficient fleets and experienced fishermen. In Canada, particu- 
larly in Newfoundland, fishing is an important industry, and the 
entire economy of Iceland is keyed to fishing and export of fish. 

Marine fishing supplies nine-tenths of the world's catch; the 
rest comes from fresh waters, of which about 70% originates in 
Asia. Cod, herring and related species constitute about 45% of 
the marine catch, the remainder consists of salmon, trout, tuna, 
numerous other species and variety of molluscs, crustaceans and 
other aquatic flora and fauna. Whales and other aquatic mam- 
mals are not included in the estimate of F.A.O. 

About 45% of the world's live weight of total catch is marketed 
in the fresh or frozen state; about a j% is cured by salting, drying 
or smoking; about 7% is canned; and the rest, together with offals 
from dressing, is used for making fish meal. In international 
trade, fish products move in greater quantities than meats-2,800,- 
ooo and 1,500.ooo tons, respectively. However, the value of fish 
in international trade is less than half that of meat. 

POSTWAR CHANGES IN WORLD FOOD 
PRODUCTION 

In  1945 the world found itself with a greatly reduced food pro- 
duction, yet with an increase in population of more than 200,000,- 

ooo, in comparison with the prewar period. In  war-tom countries 
agriculture was disorganized and beset with many difficulties. The  
soil needed reconditioning after years of inadequate fertilization, 
and livestock had been decimated for lack of feed. Obsolescence 
of equipment, lack of new7 machinery and parts, a shortage of fer- 
tilizer, quality seed, labour and draught animals, and other difficul- 
ties were aggravated by unsettled political conditions in many 
regions. Even in areas where there had been no direct fighting or 
enemy occupation, agriculture had suffered from such indirect 
effects of the war as cutting off of normal sources of supplies and 
outlets, shortage of manpower, lack of goods to offer farmers in  
exchange for their produce, etc. Food production expanded rapidly 
during the war only in North America, particularly in the U.S., 
despite the decline in the agricultural labour force. The uninter- 
ruptedly rising output of food crops in North America so far  ex- 
ceeded the growth of population that this continent became the 
world's chief supplier of grain. 

With world agriculture out of balance, the problem of food 
supply became acute in the early postwar years. In  1946-47, 
when efforts in many countries were concentrated on the increase 
of food production, output of food in the world as a whole still 
lagged 7% behind the prewar level. There was even 15% less 
food per capita than in prewar years. Only international help 
through the United Nations relief, large direct shipments of food 
from the U.S., and rationing and price control in  many countries 
staved off famines. 

The problem of an insufficient food supply was attacked in vari- 
ous ways. Some countries continued or intensified the wartime 
policy of shifting from nonfood crops to those of high-calorie con- 
tent, forbade the use of cereals for feed, raised the extractiori and 
milling rates of grain, etc. I n  others, governments assumed con- 
trol of agricultural production and distribution of foodstuffs. The 
policy of farm price support and subsidies to farmers for obtaining 
quality seed, fertilizer and equipment became widespread. Agri- 
cultural extension service was established in the majority of coun- 
tries. The most important factor, however, was a broader 
application of science in agriculture. 

New scientific methods revolutionized world agriculture, and 
while progress was particularly marked in advanced countries, 
especially in the US., gains were also made in underdeveloped 
regions. Arable land was expanded by bringing millions of addi- 
tional hectares under irrigation in Asia, Latin America and the 
middle east. Commercial fertilizers were used in countries which 
had never used them before or had applied them only on export 
crops. Between 1938 and 1954-55, world consumption (exclusive 
of the U.S.S.R.) of nitrogenous fertilizers increased from 2,400,000 
tons to 5,800,ooo; of phosphoric acid, from 3,500,ooo tons to  
6,700,ooo; of potash fertilizer, from 2,500,000 tons to 5,400,ooo. 
India, Pakistan and the Philippines built plants for domestic pro- 
duction of nitrogenous fertilizers. Power mechanization was in- 
creasingly applied to increase yields by more timely operations, 
to extend the zone of cultivation or to plow up land with deep- 
rooted weeds, as in India and some African territories. I n  the 
world as a whole, exclusive of the U.S. and the U.S.S.R. where 
tractorization was a feature of agriculture before the war, the 
number of tractors increased from about 400,000 in 1938-39 to 
more than 2,300,000 in 1954-55. In  many underdeveloped coun- 
tries, governments and co-operatives established tractor pools to  
bring mechanized farming within reach of villages. 

Synthetic insecticides and pesticides, introduced during the 
decade after World War 11, came into wide use not only in ad- 
vanced countries but also in underdeveloped regions. Their gen- 
eral use greatly reduced the losses from pests and plant diseases 
and in some cases was responsible for sharply increased yields. 

Perhaps most significant was the spreading use of high-quality 
seed. Plant breeding was not a new development, but the hold 
that it took on farmers in underdeveloped regions and the ever- 
increasing recognition of its potentialities everywhere were new. 
Where plant breeding had been concentrated before on export and 
industrial crops, it became centred on food crops. Rice received 
primary attention in southeast Asia, maize in Latin America. 
Hybrid corn, the great achievement of United States agriculture, 
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caught the imagination of farmers in Europe and the U.S.S.R. 
Some provinces of northern Italy had up to 95% of their maize 
area under hybrids. 

New agricultural methods also invaded livestock production and 
fisheries. Attack on chief animal diseases and internal parasites 
was carried out in many countries. For example, application of 
better and cheaper vaccines on a very wide scale achieved good 
results in the fight against rinderpest in the far east and Africa. 
Spraying with insecticides of a large area in southeast Africa nearly 
eliminated the danger from the tsetse fly. Artificial insemination 
was used in many underdeveloped regions, and use of antibiotics 
in animal feeding made great progress, particularly in the U.S. 
and Europe. 

South and southwest Africa, Angola, Peru, Chile and several 
other countries emerged as considerable fish producers in the post- 
war decade. Much progress was achieved in better fish preserva- 
tion, in equipment of fisheries, etc. 

The list of technical innovations introduced in world agriculture 
in the decade could be extended, but even this brief enumeration 
may provide a picture of the changes in this sector of economy. 
Simultaneously, many institutional changes were made in land 
ownership, land tenure and land taxation, in order to raise farm- 
ers' income, encourage the improvement of holdings and stimulate 
intensification of production. Agrarian reforms, varying in ex- 
tent, were carried out, fully or partly, in Japan, India, Burma, 
Pakistan, China and Formosa in the far east; in Turkey and Egypt 
in the middle east; in Bolivia, Guatemala and Puerto Rico in Latin 
America; in Finland, Italy, Spain and eastern European countries. 
These reforms involved changes in the tenancy system to provide 
security to the tenants, establishing the right to compensation 
for improvements, elimination of personal services to landlords, 
etc. Attack on excessive fragmentation of land, an old obstacle 
to the increase of agricultural productivity, was launched in many 
countries not only in Europe but also in Asia. In  Japan, for 
example, nearly 207~ of all cultivated land was consolidated by 
the end of 1954. India and Pakistan initiated an active policy 
against land fragmentation. Collection of taxes through inter- 
mediaries leading to exploitation and village poverty was abolished 
in such countries as Japan, India, Pakistan and Mexico, among 
others. 

These and other measures revitalized world agriculture so that 
ten years after the end of World War I1 the food output of the 
world as a whole exceeded the prewar level by 2 0 %  ; the increase 
was as large as 29% in the world, exclusive of the U.S.S.R., China 
and eastern Europe. Because of increased population, however, 
the output per person was only 1% higher than before the war. 

The development was highly uneven. In  many regions produc- 
tion did not keep pace with the growth of the population. Thus in 

TABLE 1V.-Index Numbers of Food Production by Region, 1946-55 
(Prewar average= roo) 

Region / 1946-47 1 19.50--51 1 IOU--FL: / 
1 Total food production I I 1-1 

World 
World, exc1usi;e of'the u.s.S.R.' 

China and Eastern Europe . . . . .  North America . . . .  Latin America . . .  Western Europe . . . .  Middle East 
Asia . . . . . .  
A f r i c a .  . . . . .  
Oceania . . . . .  
Food production per capita I 

World 
World, exclusi;e of'the u.s.s.R.' 

China and Eastern Europe . 
North America . . .  . . . .  Latin America . . .  Western Europe 

. . . .  Middle East 
Asia . .  
Africa. . . .  
Oceanla . . . .  

Latin America food production in 1954-55 was 39% higher than 
before the war but with the 45% increase in population, the per 
capita food production was 6y0 below the prewar level. The worst 

IF THE WORLD 
food situation was in Asia, where food supplies have always been 
very low and where the rapid growth of the population outstripped 
the modest advances in agriculture. Moreover, this continent 
faced much greater difficulties than other parts of the world in ex- 
panding its food production because of continuing political dis- 
turbances and lack of capital, equipment and technical knowledge. 
Though the index of per capita food production in 1954-55 was 
about the same in Oceania as in Asia $87 and 86, respectively, in 
comparison with prewar years), actual food conditions in the two 
areas are entirely different. (See Table IV.) Oceania's agricul- 
ture is highly developed and geared to export of large quantities 
of agricultural surpluses. The decline in per capita output of food- 
stuffs does not, therefore, affect the exceptionally high nutritional 
standards of this area; it  only reduces surpluses available for ex- 
port. On the other hand, food shortage in Asia presents Asian 
peoples with a dilemma: they must either make further cuts in 
their meagre diets or seek ways to increase production. 

While food deficiency remains a grave problem for a large part 
of the world population, burdensome surpluses of foodstuffs, espe- 
cially of grain, have accumulated in the United States and some 
other countries in postwar years. The traditional exporters of rice 
in Asia, Burma and Thailand became loaded with surpluses because 
domestic production of the importing countries began to satisfy 
the requirements for rice to a greater degree than before the war. 
For the same reason Latin America was faced with surpluses in 
sugar. The abnormality of such a situation was somewhat miti- 
gated by the fact that most of the stocks were in the hands of 
governments trying to avoid dumping of surpluses on the world 
market in order not to cause a catastrophic drop in farm prices: 
the experience after LVorld War I had taught the world that unor- 
ganized unloading of surpluses disorganizes world agriculture and 
ruins millions of farmers. 

FOOD SUPPLY AND NUTRITIONAL PATTERNS 

With due reservation for a considerable margin of error, the 
food balance sheets prepared by the F.A.O. for individual coun- 
tries provide a telling picture of the net food supply available in 
each country at the retail level and can serve as a basis for com- 
paring the nutritional patterns in different countries. These pat- 
terns may be measured in pounds and ounces of foodstuffs 
consumed, or in calorie value of different foods per person in 
average national daily diets, and characterized by the composition 
of the daily calorie intake. 

According to the F.A.O. estimates, total daily calorie intake per 
person varies from country to country, ranging from less than 
2,000 calories in some underdeveloped areas (the Philippines, 
India, Peru and others) to more than 3,000 in prosperous coun- 
tries such as the United States, Canada, Great Britain, Switzer- 
land, Denmark, Australia and New Zealand. 

Apart from this general correlation between the level of pros- 
perity, roughly measured by the per capita income and daily in- 
take of calories, the pattern of nutrition in different countries 
depends on climate, composition of the population and national 
food habits. The daily number of calories per person in most 
countries with a per capita income of more than $500 either ex- 
ceeds 3,000 calories or is very close to it  (2,973 in Sweden; 2,928 
in Belgium-Luxembourg). The unique position of Ireland in this 
group with its daily 3,483 calories per person is accounted for 
partly by the cool moist climate of the island and partly by the 
large proportion of starchy foods (potatoes) in its diet. Similarly, 
Uruguay with its very high consumption of livestock products 
consumes daily nearly 3,000 calories per person although its per 
capita income ($300) does not permit it to rank among the most 
prosperous nations. As one moves down the scale of per capita 
incomes, the daily food supply in terms of calories diminishes and, 
at the bottom of the scale, falls below the physiological require- 
ments, as in the Philippines and India. (See Table V.)  

More revealing than total calorie intake is the composition of na- 
tional diets. The more prosperous a country, the less important 
are the cereals and starchy roots in its diet. The calorie content of 
meat and dairy products in the daily intake per person varies from 
more than 1,000 calories in New Zealand (1,163) and the U.S. 
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TABLE V.-National Income and Net Food Supply i n  Selected Countries, 1954-55 mate, age, sex, type of work per- 

(Per capita of population) formed and various other factors. 

Country* 

United States . . . . , . 
Canada . . . , . . , 

Switzerland . . . . . . 
Sweden . . . . . . 
Sew zealadd . , . . . . 
Aust ra l ia .  . . . . . . 
United Kingdom . . . . . 
Norway . . . . . . 
~ e l g i u m - ~ u x e m b o u r ~  . . . . 
Denmark . . . . . . . 
Finland . . . . . . . 
France . . . . . . 
 etherl land; . . . . . . 
Ireland . . . . . . 
Western ~ d r r n a n ~  , . . . . 
Venezuela. . . . . . . 
Israel . . . . . . . 
I t a l y .  . . . . . . . 
Uruguay . . . . . 
Union of South'~frica . . . . 

Portugal . . , . . . . 175 2,363 1,363 168 / jg 
Greece . . . . . . . 175 2,536 1,469 114 160 
Philippines. . . . . . . 7 1.430 149 61 
Turkey . jg ; 9 2 4  3 I37 
Southern ~ h o d e s i a  . . . . . 1,556 439 / 36 

Austria . . . . . . . 
Argentina . . . . . . . 
C h i l e .  . . . . . . . 
Yugoslavia. . . . . . . 
Japan . . . . . . . 

Egypt. . . . . 
Brazil . . . . 
P e r u .  . . . . 
Pakistan . , . . . . . 
India . . . . . . . 

*Countries are listed in the order of declining per capita income. tIncludes calories 

500 
350 
300 
300 
300 

(1,006) to 38 calories in Japan. These are the extremes on the 
international scale of consumption. But daily rations of meat 
providing 600 to 1.000 calories are quite usual in prosperous (or 
livestock-raising) countries. while rations of less than 200 calories 
are characteristic of primarily agricultural underdeveloped coun- 
tries. The  first group includes countries of northwestern Europe, 
Australia and the cattle-raising countries of Latin America (Argen- 
tina and Uruguay). The second group embraces almost all of Africa, 
the middle east and the countries of Asia for which statistics are avail- 
able. A few small areas such as Israel have a slightly higher intake of 
livestock products than is characteristic of this group, but this does not 
change the general nutritional pattern of the vast region from the At- 
lantic coast of .4irica to the China sea and the Pacific coast of Asia. 

A large part of Latin America from the Rio Grande to the border of 
Uruguay and Argentina, southern and eastern Europe including Italy, 
Greece and Yugoslavia, and the southern tip of Africa form a middle 
group, with 2 0 0  to 600 calories from livestock products in their daily 
diets. In China and the U.S.S.R., for which no statistics are available, 
the former is among the countries with the lowest consumption of meat. 
The position of the U.S.S.R. is less certain: there are indications that its 
consumption of meat and dairy products is very low but it may be close 
to the borderline between the areas with less than 2 0 0  calories and those 
with 200-600 calories. (See map) .  

Because fish is cheaper than meat, its consumption within a coun- 
try is usually larger in low-income groups than among the rich. But 
this correlation disappears when comparison is made among individual 
countries. The development of fisheries in certain areas has been 
determined by geographic and historical conditions. Sweden, one of 
the most prosperous nations in the world, has about the same number 
of daily calories from fish consumption as poorer Portugal-72 and 74 
calories, respectively, New Zealand, with a per capita income of $950 
a year, obtains 13 calories daily from fish consumption, as much as 
Egypt which has a per capita income of $110. 

The role played by fruit and vegetables in human diet also depends 
on geographic conditions. I t  is greater in subtropical and tropical zones 
than in areas with temperate climates, but it is also correlated to some 
extent with the economic level, being much higher in prosperous coun- 
tries than in the poor ones. In India, for example, less than 2 %  (30 
calories) of daily intake comes from consumption of fruit and 
vegetables, as compared with more than 11% (141) calories in 
Canada. 

The F.A.O. has calculated aver- 
age physiological requirements for 
the population of different coun- 
tries basing its estimates on spe- 
cific climatic conditions in re- 
spective countries and the physical 
characteristics of their popula- 
tion. 

these estimates, 
average daily food requirements in 
most countries of the temperate 
zone vary between 2,600 and 2,8jo 
calories: about 2.840-2,850 for 
Sweden and Norway; 2,710-z,7jo 
for Canada, Switzerland and Den- 
mark; 2,600-2,670 for the United 
States, Belgium-Luxembourg, the 
~ ~ t h ~ ~ l ~ ~ d ~ ,  ~~~~t ~ ~ i t ~ i ~ ,  ilrgen- 
tina, .4ustralia and Kew Zealand. 
In countries with a warmer climate 

Sational 
income, 

U.S. 
dollam 

1,850 
1,250 
1,ojo 
1,000 

950 

925 
850 
775 
750 
750 

625 
525 
52j 
500 
500 

275 
27j 
250 
200 
zoo 

2,275 
2,739 
2,594 
2,950 
2,651 

TABLE V1.-Daily Food Intake, Requirements and Targets 
in Selected Countries 

(Calories per capita of population) 
I 1 

Calories in daily food supply 

123 
214 
155 
84 
60 

103 
101 

89 
86 
63 

214 
162 
127 
146 

60 

149 
158 
75 
62 
30 

2,788 
2,799 
2,488 
2,711 
2,165t 

I Country* 

1,093 
1,516 
1,581 
1,111 
1,556 

/ Intake- / Require- / Target I 
I Q F ~ - S >  mentst 1960 

Cereals sugar 
Total / and / and , s ~ , " ~ ~ ~  / syrup 

from unreported sources. different population groups within 
a country High-income groups 

may often consume more food than is good for their health, while at  the 
other extreme many low income groups cannot obtain even the re- 
quired minimum oi calories in their daily diet. 

After having established minimum food requirements for different 
countries, the F.A.O. estimated nutritional targets for respective coun- 
tries for 1960. These targets represent a compromise between the net 
iood supply available per person at retail level in 1952-53, the physio- 
logical requirements and the economic feasibilities. In the case of such 
underdeveloped areas as many African territories, Japan, India, Paki- 

264 
306 
280 
972 
380 

635 
782 
347 
292 
38 

Is0  
248 
82 

159 
380 

156 
216 
198 
208 
108 

1,320 
1,090 
1,466 
1,939 
1,545 

Sorway . . . 
Sweden . . . 
Denmark . . . 
Switzerland . . 
Canada . . 
Sew zealadd . . 
United Kingdom . 
Chile . . 
United states . . 
Finland . . . 
Ketherlands . . 
Australia . 
~elgium-~uxembourg 
Argentina . . . 
Uruguay . . . 
France . . . 
Colombia . . . 
Peru . . . . 
Mexico . . . 
Cuba . . . . 
Portugal . . . 
Brazil . . . 
I t a l y .  . . . 
Venezuela . . . 
Turkey 
French ~ o i t h  Africa 
Tanganyika 
Union of South 'Africa 
Greece . . . 
Egypt . . . 
Japan . . . 
Pakistan . . . 

pulses 
and 
nuts 

E3 
71 
98 
30 
46 

54 
66 
39 
47 
49 

45 
I4 
38 

452 
241 
I72 
347 
439 

I India . . . . . . . . . I 1.Xz7 I 2 . 2 ~ 0  I 2.000 1 

486 
494 
417 
457 
472 

560 
51s 
420 
301 
496 

377 
306 
418 
410 
286 

3,092 
3,032 
3,099 
2,973 
3,289 

3,040 
3,231 
3,136 
2,928 
3,298 

3,102 
2,783 
2,925 
3,483 
2,943 

156 
83 

105 
26 
36 

35 
27 
20 

3 
40 

12 
6 

33 
2 

55 

74 
25 
29 
8 

40 

13 
8 
7 
2 

3 

290 
gnj 
2j3 
85 

138 

. ", 
/ ~ h T i p ~ i n e s -  1 : 1 1 . . /  1,957 / / z;zjo I 

*Countries are listed in the order of declining requirements. 
tFor Cuba, Mexico, Ceylon, Tanganyika and French North Africa: 1949-51. 
Source: Estimates of the Food and Agriculture Organization. 

Fruit 
and 

"ege- 
tables - 

192 
141 
190 
103 
140 

113 
116 
89 

147 
I s j  

36 
150 
101 
84 

126 

803 
821 

1,144 
941 
958 

944 
1,053 
1,146 
1,277 
1,103 

1,443 
1,363 
1,082 
1,611 
1,262 

26 
29 
8 j  
84 
53 

ADEQUACY OF NET FOOD SUPPLY 
Individual food requirements vary considerably depending on cli- 

I j 2  
3 j2  
281 
4O7 

402 
466 

49 

335 

157 
'4O 

159 
'45 

Meat, 

and 
eggs 

1,006 
991 
841 
882 

1,163 

963 
901 
717 
591 
832 

760 
676 
593 
861 
627 

the requirements are estimated a t  
2 .2  jo-a, 500 calories for Pakistan 
and India, and 2,440-2, j jo calories 
for Italy, France, Portugal, Turkey, 
Brazil, Mexico and Venezuela. 

i\ comparison of actual daily in- 
take per person with the estimated 
requirements reveals that average 
consumption of iood, in terms of 
calories, in prosperous countries ex- 
ceeds the physiological require- 
ments. while in other countries the 
net food supply available to the 
people at retail level is insufficient 
to  provide them mith the number of 
calories required for health and nor- 
ma1 functioning of human bodies. 
Moreover, food supply is usually 
very unevenly distributed among 

Fish 

--- 
21 

31 
13 
72 
13 

11 

27 
67 
28 
44 

43 
24 
23 
1 2  

25 

~~t~ 
and 

jol 
483 
396 
488 
497 

395 

424 
308 

462 
579 
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stan, Ceylon, Peru, Mexico and others, these targets fall still short To meet these targets for the world's growing population a tremen- 
of physiological requirements but come closer to the latter than actual dous expansion of food production by 1960 was required: 19% more 
consumption was in 1954-55. On the other hand, the F.A.O. targets cereals, 47% more pulses, 30% more meat, 33% more. milk, 39% more 
were below the actual intake in 1954-55 in some countries such as in eggs, etc. What made the task even more formidable 1s that the largest 
Denmark, Great Britain, Australia and others. (See  Table VI.) increase in production would have to come in underdeveloped areas 

0 ~ [ s s  THAN 2 0 0  CALORIES mmn] 200-600 CALORIES 600-1,000 CALORIES / M O R E  THAN 1.000 CALORIES 

BY C O U R T E S Y  O F  (TOP) E R W I N  R A I S Z  

D A I L Y  PER CAPITA INTAKE OF MEAT AND DAIRY PRODUCTS THROUGHOUT THE WORLD. TOP. CONVENTIONAL MAP SHOWING PER CAPITA INTAKE IN VARIOUS 
GEOGRAPHIC AREAS. BOTTOM DISTORTED MAP SHOWING THE PROPORTION OF THE WORLD'S POPULATION IN EACH CALORIC CATEGORY. AREAS ARE 
SHOWN IN SIZE PROPORTIONATE TO THEIR POPULATION 



FOOL 
where the need was greatest. According to the F.A.O., the increase in is utilized for entertainment. T h e  origin of the  professional fool 
cereal supplies in ~ s i a  and Africa wouldhave to be twice as large as the is obscure. I n  Mohammedan and early Irish sources, madmen a re  
expected increase in the population. Expansion in production of other mentioned \,,.ho, inspired with poetic and prophetic powers, behaved 
foodstuffs such as pulses, meat, milk, eggs and fish would have to he 
proportionately still greater. As to the advanced countries, the targets as  professional jesters; e.g., ~ u h l u l ,  who flourished a t  the  court  of 
called for an expansion of livestock production that would exceed the Harun al-Rashid in the  9th century,  and Mac-da-cherda  in 7th- 
estimated population increase in order to raise the proportion of pro- century Ireland. Dwarf fools may  have been kept for  luck as  well 
tective foods in their respective diets. as for fun; in the belief tha t  deformity can avert  t he  evil eye and  

FOOD SUPPLY AND EXPANDING POPULATION abusive raillery transfer ill luck from the  abused t o  the  abuser.  

The challenge to world agriculture was twofold, quantitative and T h e  Asian Indian dwarf buffoon Vidusaka, whose name  means "an 

qualitative: to produce more food for the growing world population abuser," appears in Ckama and society during the early centuries 
and to intensify production of ~rotective foods-meat, dairy ~roducts,  A.D. I n  the ~ q t h  century the buffalo sacrifice of south Indian vil- . . .  
etc. 

Agricultural experts were confident that, apart irom annual fluctua- 
tions depending on weather conditions, the world's iood supply would 
continue to increase in the years to come, more rapidly than the world 
population. There were still large areas of unused land capable of 
cultivation on all continents, and these were to be gradually brought 
under plough by irrigation, flood control, drainage, fertilization, etc. 
Yields per unit of land in underdeveloped regions might be expected 
to rise from their present low levels as a result of broader application 
of imprbved agricultural methods developed in advanced countries. 
Higher yields would cover the world needs for cereals and other starchy 
foods and release some land, now occupied by crops for human con- 
sumption, for pastures and feed crops. Such a development would 
favour the growth of a modern livestock industry and diversification 
of agricultural production. 

These expectations were supported by the observation that there 
is a time lag between the improvements in agriculture and their effect: 
the results of improvements already accomplished or nearing comple- 
tion in underdeveloped areas in the first postwar decade would become 
mare and more evident as time passed. 

The main and most disturbing ieature of the world food supply at  
the beginning of the second decade after World War I1 was the great 
contrast between the surplus in food production in certain areas and 
food deficiency in other. There was little possibility of an automatic 
alleviation of this situation in the near future. Surpluses could hardly 
be eliminated by restriction on agricultural production in areas with 
overfilled storehouses, or by the normal growth of world popula- 
tion accompanied by a proportionate increase in demand for food- 
stuffs. 

The equilibrium between production and consumption of food in 
the u-orld a~ould depend, to some extent, on the outcome of plans for 
industrialization and economic development in areas where under- 
nourishment of the population is a permanent feature. If and to the 
extent that these plans were successful, they would lead to a rise in per 
capita income and a higher standard of living. AS income rose in poor 
countries, the first call of the people would be for more iood to satisfy 
hunger. Progress in domestic agricultural production might not be 
sufficient to meet the growing demand. Increased imports of foodstuffs 
from surplus areas might then become necessary-a logical movement 
of foodstuffs irom comparatively sparsely populated to overpopulated 
countries. 

Along with measures for further economic development, the F..4.0. 
recommended measures designed to change food habits by teaching 
people about the advantages of a nutritionally balanced diet. A cam- 
paien of this kind, concerning the nutritional value of liquid milk, had 
resulted in a substantial increase in milk consumption in western coun- 
tries. The F.A.O. believed that similar results might be achieved else- 
where. 

Among other means for raising consumption of protective foods 
were measures to reduce production and marketing costs of such foods. 
This would bring them within the reach of large groups that cannot 
afford them now, not only in underdeveloped areas but all over the 
world. 

In briei, the problem of food supply in the world is not simply 

lages was accompanied by the buffoon Raniga, who railed a t  every- 
one including the officiating priest and the earth-goddess, and the  
fool of European folk customs plays a similar part .  His  raillery 
and association with a mock king suggest tha t  he was once a scape- 
goat substituted for a royal victim. E .  K. Chambers (see Bibli- 
ography)  finds traces of sacrificial exuaiae ("garments") in the  
foxtail, calfskin, etc.. of the festival fool and in the  coxcomb. eared 
hood, bells and bauble which, with the motley coat,  formed the 
official costume of the  household jester. At Christmas, particularly 
in France, medieval clergy celebrated a "Feast of Fools" derived 
from the pagan Kalendae. A mock bishop or pope was elected. 
ecclesiastical ritual was parodied, low and high officials changed 
places and masked clergy rioted inside and outside churches. 

I n  imperial Rome,  fools were kept in wealthy houses? and  de- 
formity and imbecility fetched high prices in t he  slave market .  
References to  household fools reappear in the 12th  and  increase 
during the 14th and  I 5 th  centuries, particularly in French account 
books. Fools were attached to  courts, private households, corpora- 
tions, taverns and even brothels. During the Renaissance, interest 
was taken in famous fools such as I1 Matello, the  pet  of Isabella 
d 'Este,  marchioness of Man tua ;  Triboulet. who amused Louis X I 1  
and Francis I ; Cardinal LVolsey's enemy \%'ill Sommers ; the French 
female fool Mathurine;  the German Claus S a r r  and  Kunz von der 
Rosen, the intelligent. loyal fool of l laximilian I .  T h e  last official 
French royal fool was the formidable L'hngely who, standing be- 
hind Louis X I V  a t  table, terrified courtiers with his sarcasm until 
finally banished for  impertinence. Archibald .Armstrong, fool to  
James I and Charles 1: made so much money tha t .  a f ter  being 
"unfrocked" for insolence to Archbishop Laud, he  became a land- 
owner in Cumberland. His  successor, Muckle John, a n  insignifi- 
cant simpleton, was probably the last English royal fool. I n  the  
18th century household jesters declined in western Europe but  
flourished in Russia, and offending courtiers were sometimes de- 
graded into court jesters. 

The  fool also appears in drama. I n  ~ j t h - c e n t u r y  French mys- 
teries. he  clowns, addresses the audience and even makes satirical 
comments on God. while the role of the \-ice in Tudor  interludes is 
probably derived i rom that  of the domestic fool. who is thus con- 
nected with the English stage clown. A'hen As  Yozi Like I t ,  
Twe l f t h  S i g h t  and King Lear were produced, the  clown in Shake- 
speare's company was Robert  Armin. who published a n  account of 
household fools. 

From the late 15th century to  the early 17th century,  the sup- 
pressed Feast of Fools was continued by members of secular fool 

a question of the race between the- increasing population and thk societies \vho. adopting the dress and licensed freedom of the  do- 
carrying capacity of the earth. Rather, this is a complex economic 

mestic fool, contemporaries in burlesque processions and problem that appears in different forms in different areas and ultimately 
merges R,ith the general Droblem of social and economic Drogress in in farces (soties). nhich  culminated in disrobing the  characters to  - 
the world. See aGo N A T ~ R A L   RESOURCE^. display the motley coat beneath the learned gown. T h e  theme of 
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FOOL (JESTER), a simpleton whose imbecility, real or assumed, 

I jib- i n d  16th-century fool literature was the  universality of folly 
and its satire was Christian satire:  Sebastian Brant 's  Xarrcnschiff 
is packed with knaves in cap and bells. for the knave is a fool who 
buys temporal pleasure for eternal pain. On the  other hand the  
fool. having no social standing, can see truth impartially and even 
symbolize the divine "iooliihness" which is "~viser than men." 
These ideas all contribute to  the ironies of Erasmus'  Pvaise of Folly 
and Shakespeare's Ki?lg Lrar.  

The  fool is easily confused with the buffoon. T h e  laughter- 
making parasites who gained free dinners in Greece and Rome.  the 
itinerant tricksters n-ho contributed to the art  of storytelling in 
medieval and Renaissance I ta ly  and the madcap poets and friars 
who diverted Pope Leo X ,  all exploited their eccentricities for 



FOOLS, FEAST OF-FOOT, DISEASES OF 
purposes of entertainment. Such characters attract stock jokes 
and may become mythical heroes of jestbooks, and many pranks 
of Till Eulenspiegel, John Scogan and Bertoldo were derived from 
the legend of the peasant Narcolf who outwitted Solomon. The 
buffoon resembles the fool in his irresponsible absurdity, but he is 
mischievous rather than insane, whereas the fool is essentially a 
real or pretended lunatic. See also CLOWN. 

BIBLIOGRAPHY.-C. F. Flogel, Geschichte der Hofnarron (1789) ; 
A. Canel, Recherches Historiques sur les Fous des Rois de France 
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(1923) ; J. R. Allardyce Nicoll, Masks, Mimes and Miracles (1931) ; 
E. Welsford, The Fool (193 5 ) .  (E. E. H. W.) 

FOOLS, FEAST OF, the name for certain burlesque, quasi- 
religious festivals which, during the middle ages, were the ecclesi- 
astical counterpart of the secular revelries of the Lord of Misrule. 
(Lat.  jestum stultorum, follorunz; Fr ,  fBte des fous.) The cele- 
brations are directly traceable to the pagan Saturnalia of ancient 
Rome which, in spite of the denunciation of bishops and ecclesias- 
tical councils, continued to be celebrated by the people with all 
their old licence. In  the 11th century Bishop Burchard of Worms 
thought it  necessary to fulminate against the excesses connected 
with it. The clergy set apart certain days as special festivals for 
different orders: the feast of St. Stephen (Dec. 26) for the 
deacons, St. John's day (Dec. 2;) for the priests, Holy Innocents' 
D a y  for the boys, and for the sub-deacons Circumcision, the 
Epiphany, or Jan. 11. The Feast of Holy Innocents became a 
festival of children, in which a boy, elected by his fellows of the 
choir school, functioned solemnly as bishop or archbishop, sur- 
rounded by the elder choir-boys as his clergy. (See BOY-BISHOP.) 
At first there is no evidence to prove that these celebrations were 
characterized by any indecorous behaviour; but in the 12th cen- 
tury such behaviour had become the rule. In  1180 Jean Beleth, 
of the diocese of Amiens, calls the festival of the sub-deacons 
festum stztltorum. A young sub-deacon was elected bishop, vested 
in the episcopal insignia (except the mitre), and conducted by his 
fellows to the sanctuary. A mock mass was begun, during which 
the lections were read cum farsia, obscene songs were sung and 
dances performed, cakes and sausages eaten at  the altar, and cards 
and dice played upon it. 

This burlesquing of things sacred, though condemned by serious- 
minded theologians, conveyed to the child-like popular mind of 
the middle ages no suggestion of contempt, though when belief 
in the doctrines and rites of the mediaeval Church was shaken, it 
became a ready instrument in the hands of those who sought to 
destroy them. This nai've temper of the middle ages is nowhere 
more conspicuously displayed than in the Feast of the Ass, 
which under various forms was celebrated in a large number of 
churches throughout the West. Often the ass was a mere incident 
in the Feast of Fools; but sometimes he was the occasion of a 
special festival, ridiculous enough to modem notions but by no 
means intended in an irreverent spirit. 

Ce lebra t ion  at Beauvais.-A singular celebration at Beauvais, 
which was held on Jan. 14, represented the flight into Egypt. A 
richly-caparisoned ass, on which was seated the prettiest girl in 
the town, holding in her arms a baby or a large doll, was escorted 
with much pomp from the cathedral to the church of St. Btienne. 
There the procession was received by the priests, who led the ass 
and its burden to the sanctuary. Mass was then sung; but instead 
of the ordinary responses to the Introit, Kyrie, Gloria, etc., the 
congregation chanted "Hinham" (Hee-haw) three times. At the 
close of the mass the priest, turning to the people, instead of say- 
ing, I te  nzissa est, brayed; the people, instead of Deo gratias, 
thrice responded Hee-haw, Hee-haw, Hee-haw. 

Ce lebra t ion  at Sen%-At Sens the Feast of the Ass was asso- 
ciated with the Feast of Fools, celebrated at Vespers on the Feast 
of Circumcision. The clergy went in procession to the west door 
of the church, where two canons received the ass, amid joyous 
chants, and led it  to the precentor's table. Bizarre vespers fol- 
lowed, sung falsetto and consisting of a medley of extracts from 
all the vespers of the year. Between the lessons the ass was 
solemnly fed, and a t  the conclusion of the service was led by the 
precentor out into the square before the church (conductus ad 

ludos); water was poured on the precentor's head, and the ass 
became the centre of burlesque ceremonies, dancing and buffoon- 
ery being carried on far into the night. 

Various efforts were made during the middle ages to abolish the 
Feast of Fools. How little effect these had, however, is shown by 
the fact that in 12b5 Odo, archbishop of Sens, could do no more 
than prohibit the obscene excesses of the feast, without abolishing 
the feast itself; the festival was, in fact, too popular to succumb 
to these efforts, and it survived throughout Europe till the Refor- 
mation, and even later in France; for in 1645 Mathurin de NeurC 
complains in a letter to Pierre Gassendi of the monstrous fooleries 
which yearly on Innocents' Day took place in the monastery of 
the Cordeliers a t  Antibes. 

FOOL'S-PARSLEY, in botany, the common name for 
Aethusa cynapium, of the family Umbelliferae (q.v.), a common 
weed sparingly naturalized in the eastern United States and Canada 
and in cultivated ground in Great Britain. I t  is an annual herb, 
with a fusiform root and a smooth hollow branched stem I to 3 ft. 
high, with much divided (ternately pinnate) smooth leaves and 
small compound umbels of small irregular white flowers. The 
plant has a nauseous smell, and, like various other members of 
the family (e.g., water hemlock), is poisonous. 

FOOT, that part of the lower extremity on which the body 
rests when in an upright position, standing or moving. I t  articu- 
lates with the leg at the ankle joint. See ANATOMY, GROSS; SKEL- 
ETON, VERTEBRATE. 

The word is also applied to such parts of invertebrate animals as 
serve as a foot, either for movement or attachment to a surface. 
From the resemblance to the foot, in regard to its position, as the 
base of anything, or as the lowest member of the body, or in re- 
gard to its function of movement, the word is applied to the low- 
est part of a hill or mountain, to the plate of a sewing machine 
which holds the material in position, to the part of an organ pipe 
below the mouth, and the like. In  printing, the bottom of a type 
is divided by a groove into two portions known as "feet." Prob- 
ably referring to the beating of the rhythm with the foot in danc- 
ing. the word was applied in prosody to a grouping of syllables, 
one of which is stressed, forming the division of a verse. "Foot," 
(i.e. foot soldier) was formerly, with an ordinal number prefixed, 
the name of the infantry regiments of the British army. I t  is 
now superseded by territorial designations, but is used in the five 
regiments of the infantry of the household, the foot guards. 
As a lineal measure of length the "foot" is of great antiquity, 
estimated originally by the length of a man's foot (see WEIGHTS 

AKD MEASURES). For the ceremonial washing of feet see ~ T A U N D Y  
THURSDAY. 

FOOT, DISEASES AND DISABILITIES OF. The 
normal human foot is composed of 2 j  bones related to one an- 
other through joints, supported and stabilized by ligaments and 
controlled by muscles and tendons. (For its anatomy, see SKELE- 
TON. VERTEBRATE: Appendicular Skeleton: Lower Limb and 
JOINTS AND LIGAMENTS.) Its purposes are ( I )  to support the 
weight of the body and ( 2 )  to serve as a lever in propulsion of the 
body. Function of the feet depends upon anatomical integrity, 
joint stability, elasticity of the arches and good muscular tone. 
Anything disrupting any one of these factors will affect function 
adversely. Measures designed to preserve or improve these fac- 
tors are basic to all programs of prophylactic or therapeutic foot 
care. Well-fitted supportive shoes, hygienic care, weight control 
and muscle-strengthening exercises are the most important. 

Congenital  Disorders.-Clubfoot and flatfoot, the two com- 
monest congenital anomalies, are discussed in the separate articles 
CLUBFOOT and FLATFOOT. 

A condition often mistaken for clubfoot is one in which the 
forefoot turns in, unaccompanied by downward flection or ex- 
treme rigidity. This is called metatarsus adductus. I t  is a condi- 
tion ordinarily self-limited and self-correcting. Prolonged treat- 
ment is seldom necessary. 

Bunions occur as a result of a congenital foot abnormality. This 
condition, hallux valgus, consists of an angulation outward of the 
first metatarsal bone with a compensatory deviation inward of the 
great toe. This results in a prominence of the medial aspect of 
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the metatarsal head. Irritation by shoes results in an irritation gC; phenol and 3.j(/; liquor cresolis compound, but 2% sodium 
of the soft tissues overlying the bone. The inflamed, tender hydroxide destroys the virus in a few minutes. 
bursa thus produced constitutes the bunion. Conservative treat- Immunity to foot-and-mouth disease is complicated by  the ex- 
ment often suffices to control symptoms. Surgical reconstruction istence of six known types of the disease virus. An animal re- 
of the deformed foot gives the best long-term results in young covering from foot-and-mouth disease is immune to the type of 
patients. virus causing the disease but is susceptible to the other five known 

Deve lopmenta l  Disorders.-Many of these overlap with types. Further, the immunity is not permanent, many animals be- 
congenital disorders. They may be subdivided into those pro- ing susceptible to reinfection with the same virus type af ter  one 
duced by trauma and those produced by disease. year. Immunization by vaccination is possible, but this confers 

Metatarsalgia is basically an irritation of the soft tissues under- immunity for only about four months. Adding to the com- 
lying the forefoot. When it is severe enough, weight bearing plexity of the problem are variants of the disease virus within a 
may be excruciatingly painful. Proper general foot care plus type. There are recorded instances in which a virulent variant 
shoe corrections normally bring gradual relief. Other conditions broke through the protection afforded by a vaccine of the same 
of similar etiology are "policeman's heel" (calcaneal bursitis), type. 
inilammation of tendons (tenosynovitis) and of other bursae. Diagnosis of the type or types of virus is often important. This 

Disease may attack the feet as anywhere in the body-pyogenic had been an expensive procedure until 1952, when the Foot-and- 
infections. tuberculosis and tumours are not uncommon. Tran- Mouth Disease Research institute at  Pirbright, Eng., announced 
sient interruption of local blood supply to portions of certain a test which determines the type of virus involved within a few 
bones produces aseptic necrosis, the local death of bone. Treat- hours. 
ment is aimed at  avoiding trauma until the body can replace this Foot-and-mouth disease is reputed to be more than 2,000 years 
dead bone with living bone, limiting further deformity. old, but not until the 17th and 18th centuries is there found trust- 

See also CORN;  FRACTURES AND DISLOCATIONS; HAMMERTOE. worthy evidence of its presence. The disease is present in most 
(J. DY.) countries of the world. In the early 1950s the only countries re- 

FOOT-AND-MOUTH DISEASE (APHTHOUS FEVER, 
EPIZOOTIC APHTHA, ECZEMA EPIZOOTICA) is a highly contagious 
disease affecting practically all cloven-footed animals. I t  is char- 
acterized by the formation of vesicles (blisters) on the tongue, 
lips and other tissues of the mouth, and on parts of the body where 
the skin is thin, as on the udder and teats, between the claws of 
the feet and around the coronary band above the hoof. 

The disease appears suddenly and spreads very rapidly. The 
virus has an affinity for epithelium (the covering of the skin and 
mucous membranes of the gastrointestinal tract) ; it forms a pri- 
mary vesicle where it gains entrance in the body. Within 24 to 48 
hours it enters the blood stream, causing fever. During this phase, 
lasting 24 to 36 hours, the virus is excreted in the saliva, the milk, 
the urine and the faeces. The characteristic smacking of the lips 
then usually becomes prominent, ushering in the phase of the for- 
mation of secondary vesicles. These rupture in about 24 hours, 
leaving raw, painful surfaces. 

Losses caused by foot-and-mouth disease are tremendous. The 
mortality in ordinary mild epizootics is only about j%, but malig- 
nant forms of the disease have led to losses up to 50%. In  those 
animals that survive, great losses in weight occur because the ani- 
mals cannot eat. In  surviving milk animals the flow is sharply 
diminished. Abortions and mastitis are common. Secondary in- 
fections are frequent, especially about the feet. 

The diagnosis of foot-and-mouth disease is complicated by the 
existence of two other vesicular diseases, vesicular stomatitis and 
vesicular exanthema. Careful study is necessary to differentiate 
among the three. As is generally the case in virus diseases, an 
exact diagnosis can be made on the basis of animal tests. The 
horse is not susceptible to foot-and-mouth disease. The cow and 
the guinea pig are not susceptible to vesicular exanthema. When 
a fever, followed by characteristic vesicles, develops in swine, cat- 
tle and guinea pigs, but not in horses. a diagnosis of foot-and- 
mouth disease is justified. When all four of the animals develop 
vesicles, a diagnosis of vesicular stomatitis is justified. When le- 
sions are seen in swine, but not in cattle or guinea pigs, and infre- 
quently and to a mild degree in horses, a diagnosis of vesicular 
exanthema of swine is justified. 

The virus of foot-and-mouth disease is the smallest known. 
Estimates indicate that the virus of smallpox is IO.OOO times 
larger. In common with all viruses, living tissue must be used to 
cultivate it. I t  has been cultivated in tissue culture containing 
epithelium procured from guinea pig embryos. 

The virus is resistant to destruction if the conditions are right. 
\Then contained in the epithelium of the vesicular coverings, it has 
been shown to remain active in hay for 30 days. In beef and pork 
carcasses kept a t  freezing temperature, the virus from the bone 
marrow was still active after 76 days. The virus is resistant for 
hours to such standard antiseptics as 0.1% bichloride of mercury, 

porting freedom from it were the United States and its territories, 
Australia, New Zealand, Greenland, Iceland, Nonvay, Ireland, 
Northern Ireland, the Channel Islands, Central America, islands 
of the Caribbean and the West Indies. 

The disease first invaded England in 1839 and quickly spread 
throughout Great Britain. There were 11 more outbreaks in 
Britain b e t ~ e e n  1839 and 1902, then none until after World War I. 
Each outbreak was stamped out as it  occurred, but reinfection 
from other countries came with disturbing frequency. 

Foot-and-mouth disease first invaded the United States in 1870 
through cattle imported via Canada from England. Imported live- 
stock were also responsible for outbreaks in 1880 and in 1884. 
After the latter outbreak, inspection, quarantine and rigid regula- 
tions prevented introduction of the disease with livestock. Other 
outbreaks occurred in 1902, 1914 and 1924 because of the impor- 
tation of infected materials such as hay and garbage or imported 
smallpox vaccine. An outbreak occurred in 1929 because regula- 
tions were violated. 

With the invasion of Venezuela (19 50) and Colombia ( I ~ s I ) ,  
every country in South America had become victim to the plague. 
An outbreak which occurred in Mexico during 1946 caused grave 
concern to the United States. To fight it a Mexican-United States 
commission was formed that carried on an extensive campaign 
leading in 19j2 to final elimination of the disease in Pllexico. At 
the height of that campaign about 8,200 workers were employed, 
and more than $~,ooo,ooo a month was spent. (NA. BR.) 

FOOTBALL, the name given to a number of games in which 
each of two teams attempts to kick, carry or otherwise force a 
ball through a goal or across a goal line defended by the oppo- 
nent. (For the U.S. game of soccer, see SOCCER.) This article, 
covering the major variations of football, is divided into the fol- 
lowing sections : 

I. Early History 
11. U.S. Football 

A. U.S. College Football History 
B. Rules and Fundamentals of U.S. College Football - - 
C. 1J.S. Secondarv School Football - .  . 

D. Slx-Man Football 
E. U.S. Professional Football 
F. Glossary: U.S. Football 

111. Canadian Football 
IV. Association Football (Soccer) 

A. British Association Football 
B. World Association Football 
C. Glossary: Association Football 

V. Rugby Football 
A. Rugby Union 
B. Rugby League 
C. Glossary: Rugby Football 

VI. Australian Rules Football 
VII. Gaelic Football 

VIII. Special (British) School Games 



FOOTBALL 
I. EARLY HISTORY 

The highly organized modern games grouped under the generic 
name of football all developed out of the me^le'es or mellays of an- 
cient and medieval Britain in ~vhich a round or oval object, usually 
the inflated bladder of an animal, was kicked, punched. carried 
or driven toward some goal. The immediate origin of the mel- 
lays is obscure in most cases. The real origin may well have 
been the child's apparently instinctive desire to kick any small 
object in its path, go on kicking it and keep it from other would- 
be kickers. 

The Romans undoubtedly played a game called harpasturn, the 
name being derived from the Greek word for "handball." An 
ancient writer says that the players were divided into two bands. 
each of which tried to force the ball beyond a line drawn behind 
its opponents; the game was started by throwing the ball up in 
the air in mid-field and in the course of the struggle there was 
much pushing backward and forward. I t  has not been proven 
that the Romans played harpastttm in Britain during their occu- 
pation of the country, but it is extremely probable that they did, 
and in several cities and towns of Roman origin there are tradi- 
tions of early games which might have been developments of 
harpastzmz. From early times there was a game of football an- 
nually on Shrove Tuesday at  Chester, a town founded and named 
by the R.omans. The shoemakers annually delivered a leather 
ball, to the value of 40d. or more. to the drapers, who played foot- 
ball with it between the hall of Rodehee and the common hall of 
the city; the tradition that the first ball used was the head of a 
dead Danish brigand may, however, mean that this game was not 
a child of harpastunz, but the result of an indigenous method of 
celebrating victory over one's enemies. The game became so 
violent that it was stopped and replaced by a running match at 
Rodehee. Shrove Tuesday, a day of festival before a fast, became 
the day on which nearly all these medieval mellays, which seem 
to bear more or less resemblance to football, took place; among 
the more notable were those at  Derby, Corfe Castle, Alnnick and 
Bromford, and the Cross of Scone and Midlothian, Scot.; in the 
last of these the married women of a parish used to play the 
spinsters and almost invariably beat them severely. 

As their popularity increased among the humbler citizens these 
games were no longer confined to days of festival, and village 
greens became the scenes of practice matches at  all times. Kings 
of England began to fear that the youth of the country was being 
distracted from the proper study of archery and that the efficiency 
of their armies would suffer. A Scottish writer reports that the 
Anglo-Scottish war which began in 1297 was not taken with a 
proper seriousness by either party; King Edward 1's foot con- - sisted of 2,500 levies from Cheshire and Lancashire, of ~ i ~ h o m  the 
Lancastrians were old opponents of the Scots raiders and had to 
be restrained by orders to their commanders from playing foot- 
ball n i th  instead of fighting their hereditary enemies. Whether 
this is a true story or not, Edward I11 decided in 136 j to prohibit 
football for military reasons and further edicts were made by 
Richard 11, Henry IV, Henry VII I  and Elizabeth I ;  these pro- 
hibitions were no more effective in the long run than were those 
in Scotland against the playing of "gowffe." The festival matches 
became bigger and bigger, and Richard Carew in his survey of 
Cornwall, published in 1602, records that goals were set three or 
four miles apart and two or three parishes united to play two or 
three others "hurling over country." Most of these games had 
local names such as "hurling" or "camp ball," but between them 
they contained in embryo most of the characteristics of modern 
football with mellays or scrums and judicious passing and running. 
Joseph Strutt, a great historian of English sport, wrote in 1801 a 
description of a match a t  football which is easily recognizable: 
". . . an equal number of competitors take the field and stand be- 
tween two goals placed at  a distance of 80 or IOO yards the one 
from the other. The goal is usually made with two sticks driven 
into the ground about two or three feet apart. The ball, ~vhich 
is commonly made of a blown bladder and cased with leather, is 
delivered in the midst of the ground, and the object of each party 
is to drive it through the goal of their antagonists, which being 
achieved the game is won. The abilities of the performers are 

best displayed in attacking and defending the goals; and hence 
the pastime is more frequently called a goal a t  football than a 
game at  football. When the exercise becomes exceedingly violent 
the players kick each others' shins without the least ceremony, 
and some of them are overthrown at  the hazard of their limbs." 

SO great. indeed, was the violence of the games in the 18th cen- 
tury that other historians report that broken shins, broken heads, 
torn coats and lost hats were among the minor casualties, and that 
a Frenchman watching a game at  Derby exclaimed that if English- 
men called this playing it would be impossible to say what they 
would call fighting. 

Origin of Rugby.-Football began to become more orderly 
and a regular pastime, as opposed to a periodic outbreak of legal 
(or illegal) violence, with the growth of the great English public 
schools, where the sons of the richer and more aristocratic families 
were cooped up together and for long periods could not take their 
sports individually as they had done formerly at  home 11-ith rod, 
gun, horse or sword. They adopted in one form or another the 
rowdy games which had been played so long by workingmen but 
which still were regarded by the university authorities as boister- 
ous, undignified and totally unsuited to gentlemen, particularly 
those headed toward scholarly lives. 

No two schools seem to have had anything like the same rules; 
there was still no governing body for the game, and almost the 
only thing on which there seems to have been common agreement 
was that the ball must never be carried or passed by hand in the 
direction of the opponents' goal. 

I t  was a famous violation of this rule on carrying the ball by 
William Webb Ellis a t  Rugby school in 1823 which led to the de- 
velopment of the basic feature dividing modern players into two 
parties, those who want to play with their feet alone and those 
who \\-ant to play with both hands and feet. At first Ellis' be- 
haviour \\,as condemned even at  Rugby; but the school soon de- 
cided to permit running with the ball by players who received it 
by fair catch; next it mas permitted if the ball were caught on the 
bound, and finally all restrictions on running with it were abol- 
ished. Ellis was translated from a lawbreaker into a great hero, 
and a tablet on one of the boundary walls of the Rugby school 
ground bears the following inscription: "This stone commemo- 
rates the exploit of William Webb Ellis who with a fine disregard 
for the rules of football as played in his time first took the ball 
in his arms and ran with it, thus originating the distinctive feature 
of the Rugby game. A.D. 1823." I t  was at  Rugby, too, that the 
players seem to have been posted in something like the modern 
Rugby positions in the field; Thomas Hughes records in his de- 
scription of a Bigside game at  Rugby in T o m  Brown's School 
Days that the teams were divided into four groups-the forwards 
nho fought out the mauls or scrummages, the dodgers (rather 
like halfbacks), the boys in quarters (modern three-quarter 
backs) and the goalkeepers. 

Codification of Rules.-Outside matches were not played by 
the schools at  this time; indeed, it mould have been almost impos- 
sible to play them as each school had its own game and there were 
no independent clubs until the middle of the 19th century. Rugby 
school played its first outside match only in 1867 and did not meet 
another school until 1896. However, old boys of the schools 
began to feel the need for settled rules and organized clubs so that 
they might go on playing. Two old boys of Westminster founded 
an ill-fated old boys' club in 1846, and in the same year H.  C. 
Malden and George Sault called a meeting at  Cambridge univer- 
sity of representatives of all schools which drew up a code of 
rules; no copy of this code survived as the game did not achieve 
popularity at the university at  that time; but it is known that the 
meeting took what it thought the best features of the various games 
and expressly prohibited running with the ball in the Rugby man- 
ner. In the next 15 years a number of independent clubs came 
into being; among them mere Guy's Hospital Football club 
(founded in 1843 according to one claim but probably a little 
later in fact), Sheffield (1855), Blackheath (18 57. but reformed 
in 1862), Hallamshire (18 j7) ,  Old Harrovians (1859) and Forest 
F.C. (18 59 or 1860), later known as the Wanderers. There were 
still only a few rules in common; most clubs restricted teams to 
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20 a side and prohibited offside play; a player was considered off 
side generally if he was between the ball and his opponents' goal; 
a match was decided by a majority of goals and a goal was scored 
by kicking the ball between the sticks or posts defended by the 
other side and under a tape; the ball was a round inflated rubber 
"bladder," generally covered with cowhide. Only Blackheath 
stood firm for the Rugby running with the ball. 

In  Oct. 1863 football enthusiasts a t  Cambridge finally agreed 
upon a set of uniform rules and had them published. In the same 
month representatives of the various independent clubs met at  
the Freemasons tavern. Great Queen street, London, to draw 
up a set of rules. Cambridge had rejected the Rugby principle, 
but the independent clubs held many long debates on this point. 
Eventually they decided against carrying the ball and on Dec. I 

published a set of rules entitled Rules of the London Football 
Association, which prohibited carrying. Blackheath, which had 
once more led the Rugby party, withdrew from the association 
and went its own way. I t  was not long alone. for in the same 
year the Richmond Football club had been formed and supported 
carrying; the north of England was of the same opinion and had 
powerful clubs at  Manchester and Liverpool; and in 1869 the Ox- 
ford University Rugby Football club formed. Obviously 
there had to be Rugby rules, and on Jan. 26, 1871, representatives 
of 17 clubs and 3 schools met at  the Pall Mall restaurant, Regent 
street, London, formed the Rugby Football union, drafted bylaws, 
appointed officers and instructed a committee of 13 to draw up 
the laws on the basis of the code in use at Rugby school. The 
actual drafting of the code was left to three Rugby alumni-A. 
Rutter, E. C. Holmes and L. J. Maton; they in turn deputed 
Maton as draftsman, who completed his work in good time, and 
saw the laws accepted as they stood by a special general meeting 
on July 24. 

Both parties in football now had rules and a governing body; 
both still consisted almost entirely of old boys of the public 
schools; probably neither had the least idea that the industrial 
revolution and consequent collection of huge numbers of persons 
in the towns was to lead to the spread of their sports until associa- 
tion football (soccer) was the game of all the world and Rugby 
well known in all the British Commonwealth countries and a 
popular sport in France and elsen-here. Soccer and "rugger," as 
they became known popularly, were on the move. (L. M.) 

11. U.S. FOOTBALL 
A. U.S. COLLEGE FOOTBALL HISTORY 

T h e  Beginnings.-U.S. universities along the Atlantic sea- 
board had known football as an informal campus pastime from 
early in the 19th century. alternately frowning on it or tolerating 
it ,  as circumstances seemed to dictate. At Princeton in 1820 
they played a form of association football called "ballown." 

As in the British schools, football in the U.S. colleges varied 
from campus to campus, but all played fundamentally the kicking 
game. Intercollegiate contests were undreamed of in the middle 
of the 19th century. 

The Harvard faculty banned football from the campus in 1860, 
and town authorities a t  New Haven, Conn., forbade Yale students 
to play it on the public green in 1858. Football nevertheless con- 
tinued to grow in the colleges, and finally in 1867 the Princeton 
rules were drawn up, specifying 25 players to a side, and a Prince- 
ton team of that number engaged in a game with Princeton 
Theological seminary. I t  was then only a step to the first intercol- 
legiate meeting, played by Princeton and Rutgers at  Xew Bruns- 
mick, K. J., on Nov. 6. 1869, by sides of 2 j men. Rutgers won by 
6 goals to 4. The game, as played a t  the two colleges, was not 
timed by a watch, but was decided when one team scored six goals. 

The teams used a round, rubber ball, and a goal was scored 
when the ball was kicked under the crossbar (rather than over it 
as in the modern game) and between the posts defended by the 
opponents. No running with the ball was permitted, but it could 
be batted with the hands as well as kicked. Under Princeton 
rules a player might make a fair catch and gain a free kick there- 
from. The game at  New Brunswick mas played under Rutgers' 
rules. A week later the teams met in Princeton, N.J., under 

Princeton's rules, with the special provision that eight goals were 
required for victory. Princeton won that game, 8-0. The facul- 
ties of the two colleges then joined forces to prevent the playing 
of the third game. scheduled for Xew Brunswick on Nov. 20. 

Columbia joined the intercollegiate football family in 1870, suf- 
fering a 6-3 defeat by Rutgers at  New Brunsmick on Nov. 12. 

Yale became a competitor in 1872. defeating Columbia at  New 
Haven on Kov. 16 with 2 0  players on a side. The Harvard fac- 
ulty lifted its ban on football in 1871 and the game began to re- 
appear on the campus. Harvard, ho

w

ever, played a carrying 
game. more like Rugby, called the "Boston game." This pre- 
vented the university from participating in the first intercollegiate 
rules convention in the United States because the other colleges- 
Yale, Princeton, Columbia and Rutgers-adhered to the kicking 
game. 

At that convention, held in New York city on Oct. 19, 1873, uni- 
form rules along association lines were adopted. The first Yale- 
Princeton game was played under those rules at  New Haven on 
Nov. 15 of that year. Princeton winning 3-0. The same year Yale 
met a team from England calling themselves the Eton Players. 
They played with 11 men on a side and persuaded Yale to play 
with that number instead of 20. So Yale was to become the advo- 
cate of 11-man teams. 

Harvard continued with its running game, which permitted a 
player to  pick up the ball and, if pursued, to run with it. Lacking 
games with U.S. colleges because of differences in rules, Harvard 
scheduled two games with McGill university of Montreal, Que., in 
the spring of 1874. They were played in Cambridge. A third 
game was played in Montreal in the fall. The first of the two at 
Cambridge was played on May 14 under Harvard rules. Largely 
a kicking game despite the rules allowing running with the ball, it 
was won by Harvard 3 to o. The next day the teams played under 
the rules of the Rugby Football union with an egg-shaped ball, 
and a scoreless tie resulted. Canadian Rugby rules allowed touch- 
downs (running with the ball across the goal line) as well as goals 
to count in the score. 

The games with McGill had far-reaching importance in commit- 
ting Harvard to the running Rugby game, and thus influencing the 
pattern of the U.S. game that nas  to evolve. Harvard adopted 
the Rugby rules and Harvard and Yale met for the first time on 
Kov. 13, 1875, in New Haven in a game that was largely Rugby. 
The desire for a contest between the two universities had led to 
a meeting of representatives a t  Springfield, Mass., on Oct. 16, 
1875, where the "Concessionary Rules" adopted. Yale con- 
ceded to the Rugby principle of running \ ~ i t h  the ball and tackling. 
Yale was won over to Rugby in that game. won by Harvard 4 
goals to o, and adopted the Rugby rules in 1876. That year 
Harvard conceded to Yale's request to play with 11 rather than 
I; men on a side. 

The 1875 game was witnessed by two Princeton players, 
W. Earle Dodge and Jotham Potter, who were so taken with 
Rugby that they called a mass meeting a t  Princeton in early 
h'ov. 1876. By a narrow margin in a turbulent session it was 
voted to adopt Rugby and to invite Harvard, Yale and Columbia 
to a convention. Thus came about the important meeting of 
Nov. 23, 1876, a t  Massasoit house, Springfield, a t  which the 
Intercollegiate Football association was organized and the Rugby 
union code adopted with a change in the scoring. Rule 7, which 
read, "A match shall be decided by a majority of goals alone," 
was changed to "A match shall be decided by a majority of 
touchdowns. A goal shall be equal to 4 touchdowns, but in case 
of a tie, a goal kicked from a touchdown shall take precedence 
ox7er four touchdo~vns." 

The old round rubber ball was replaced by the egg-shaped 
leather Rugby ball and players were now initiated into the com- 
plexities of "off side" and "on side." 

Yale went into the Springfield meeting convinced that Rugby 
could best be played by 11 men. When the convention voted 
against reducing the sides, Yale declined to become a full member 
of the league but readily became a playing member. Yale won 
the first championship by defeating Princeton and Columbia, 
each by two goals. The league code was made retroactive to 
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include games played prior to the meeting, giving Yale credit 
for its victory over Harvard by one goal to nothing the week 
before the meeting was held. 

Experiment With  Rules.-Yale continued to attend meetings 
of the Intercollegiate Football association! being represented by 
Walter C. Camp of the class of 1880, who had made his football 
debut on the Yale Blue's 1876 chan~pionship team and whose name 
soon became almost synonymous with football in the United 
States. Though Camp continued to insist on a reduction of 
teams to 11 men, the league still refused to effect the change; 
Yale continued playing in the league while refusing to become a 
full member. I t  finally joined the league in 1879, and a year 
later the league reduced the sides to 11 men. The playing field 
was reduced from 140 yd. by 70 yd. to I I O  yd. by j34 yd..in 
1880, conforming to the British maximum length but dipp~ng 
almost one-third under the British maximum width. 

S e x t  came another distinctive feature of the U.S. game, defi- 
nite possession of the ball. Also, the quarterback made his ap- 
pearance, along with a new method of putting the ball in play- 
by the holder snapping it back with his foot to the quarterback. 
In  Rugby the forwards heeled it back in the scrurn. 

This practice was legalized in 1880 when the U.S. scrum offi- 
cially became a scrimmage and definite possession of the ball be- 
came an approved tactic. This lyas the first great change which 
sent the V.S. game along a path so divergent from that of Rugby. 
Thus begun, the tendency to change accelerated, and finally the 
game of U.S. football evolved. 

Definite possession of the ball having been established, teams 
soon learned that, if they themselves could not score, superior 
opponents could be prevented from scoring if the team in posses- 
sion of the ball refused to surrender it. KO means had been de- 
vised to force surrender of the ball, and Yale and Princeton 
availed themselves of this oversight to the fullest. The two 
strongest teams in the association, Yale and Princeton played 
annually for the championship in the late 1870s and through the 
1880s. Having respect for each other, they turned their games 
of 1880 and 1881 into farces by what became known ,as the "block 
game." The team receiving the kickoff would retain the ball for 
the entire half, without making any particular effort to advance 
it. The result was two dull scoreless ties, and a demand from the 
college public that something be done about it. 

Camp solved this situation in 1882 by introducing the system 
of downs with a rule requiring a team to gain five yards or lose 
ten yards in three downs or else surrender the ball to the oppo- 
nents on the spot of the third domn. In  1883 the distance to be 
lost was increased to 20 yd. This rule forced the attacking team 
to kick on third domn unless it  seemed certain that sufficient 
yardage could be gained to retain the ball. The five-yard rule 
gave the U.S. football field its barred appearance, with white 
lines a t  intervals of five yards, and Ied to the term "gridiron" as 
a synonym for the football field. 

The rule was the heart of the modern game. I t  led to the de- 
velopment of a plan of attack, strategy, and to Yale's abandon- 
ment of kicking as the predominant offense and the development 
of the running attack by short, hard rushes. 

U.S. players developed the habit of touching the ball down 
"for safety" behind their own goal lines so as to be able to gain 
a free kick from the 25-yd. line. No penalty was attached to the 
safety touchdo~vn until 1881, and it was the usual procedure for 
any team having possession of the ball nearer its own goal than 
25 yd. to touch it down for safety and kick out. Public disap- 
proval of the I'ale-Princeton block game of 1880 led directly to 
the inclusion of the safety as a scoring play in 1881. I t  was a 
provisional scoring play in 1881, decisive only when the game 
otherwise was tied, but it had half the value of a touchdown in 
1882. The touchdo~vn was increased in value in 1881 and 1882. 
A touchdown and goal after touchdown were ruled to be superior 
to a field goal, and four touchdowns were made more valuable than 
a field goal. 

The introduction of the safety as a scoring play and the new 
values assigned to the touchdown further complicated the scoring 
ratios, but still nobody thought of numerical scoring as the solu- 

tion. The numerical idea was forced on the football world by the 
Harvard-Princeton game of 1882, in which Harvard scored a 
touchdown and a fieId goaI and forced Princeton to make t ~ v o  
safeties while the Tigers got a touchdown and goal. Referee 
R. W. Watson (Yale, 1881) ruled that Ilarvard had won: but the 
game aroused so much discussion that Camp decided that the 
time for numerical scoring had arrived. 

Camp accordingly introduced these scoring values for the 
1883 season: touchdo~vn, 2; goal after touchdown, 4 ;  goal from 
field: 5 ;  safety by opponents, I. In  1884 the touchdown was 
increased to 4 points and the goal after touchdown reduced to 2. 
The safety was set a t  2 points to maintain its value as half that 
of a touchdown. Four other alterations were made in scoring 
values in the ensuing 28 years, each tending to give importance 
to the touchdown and causing it to overshadow the field goal. 
Scoring, nevertheless, was let alone more than anything else in 
the game and was not altered between 1912 and 1958. The 
touchdown was increased to j points in 1897 and the goal after 
touchdown (conversion) reduced to I .  The field goal was cut 
to 4 points in 1904 and to 3 in 1909. The touchdown was in- 
creased to 6 points in 1912. In  1958 the conversion became 
worth 2 points if the ball was carried or passed rather than 
kicked. 

Assured of uninterrupted possession of the ball by the revision 
which established the U.S. scrimmage in 1880, teams soon began 
to devise signals to indicate to their players the particular play 
they intended to use. At first, these were spoken words or phrases. 
Within a decade words had been replaced by numbers. In  the 
early 1920s the huddle was introduced by Robert ("Bob") Zuppke, 
University of Illinois coach, and soon was universally adopted. 
In the shouted signals, the quarterback invariably called the play, 
sometimes at the direction of the captain or the coach. In  the 
huddle, any player may give the signal, or even call the play by 
name, with no fear that the opposition will be the wiser. 

Alignment of the players in the U.S. game, after the establish- 
ment of uninterrupted possession of the ball and before the game 
was closed up, departed sharply from the practice in British 
Rugby. Instead of being locked in a scrimmage, U.S. forwards 
were widely spread across the field and the backs played a t  cor- 
respondingly wide posts, from three yards to five yards behind the 
line. Players in the line (linemen) earned, in the 188os, the 
names by which they now are known-ends, tackles, guards and 
centre-though a t  the outset the end was known as the end rush 
and the centre as the centre rush. The centre rush heeled the ball 
back, or passed it with his hand, to the quarterback, who was not 
eligible to run with it. The quarterback, in turn, passed it. back 
to a halfback or the fullback. 

Players still were prohibited from taking any part in a play 
if they were ahead of the ball, but backs soon developed a habit 
of running at  the side of the ball carrier to fend off tacklers. I t  
was only natural to progress from this to running ahead of the 
carrier and, while thus off side, to blocking intended tacklers out 
of the play. This infraction first was winked at  and then was in- 
corporated into the rules as a legal move. Interference for the 
runner thus rvas born and legalized, with Princeton a leader and 
George W. Woodruff and TVilliam W. Heffelfinger of 'Y'ale the most 
famous of the early blockers. 

The zeal of interferers was matched by that of tacklers. The 
rules prohibited tackling below the waist, but inspired defenders 
began creeping down toward the knee. This practice also was 
winked a t  in its early years. Finally, in 1888, it was made legal, 
completing the final phase of the metamorphosis which had been 
begun in 1880 with the establishment of definite possession of the 
ball. At the same time, linemen were required to hold their arms 
at their sides instead of extending them. As the linemen, formerly 
spread across the field, mere brought in close, the backs came in 
close too for protection against the low tackle. 

Thus came about the standard close formation, known as the 
T formation, and the end of the open Rugby game. The wide 
arc from ~ v l ~ i c h  the attack might spring in the backfield was con- 
stricted. \l;ide passes and open play disappeared overnight. 
To plow through tack!ers who were permitted to grasp a runner 



FOOTBALL PLATE I 

P ' I O T O G ' A P H S  . I L P  LEFT, TOP R I G 4 I )  T i :  3 S T i V . L N H  A R C r i V E ,  ( C E L T R E ,  30iT3'.1 L E F T )  I N T E A N A T l O h A L  N E W S  P H O I O S ,  ( B O T i S ' . :  R I G H T )  U N I T E D  P R E S S  

EARLY FOOTBALL IN THE U N I T E D  STATES 

T o p  l e f t :  Game between Yale and Princeton, Nov. 27, 1879, a scoreless B o t t o m  l e f t :  A. N. ("Bo") McMi l i in  carry ing bal l  for Centre college, 
t i e  played a t  St. George's Cricket club, Hoboken, N . J .  From a drawing Danvil le, Ky., as his team upset Harvard 6-0 i n  1 9 2 1  
by A. B. Frost B o t t o m  right: J i m  Thorpe about t o  make a tackle in an early professional 

T o p  r lnhf:  Photograph of about 1 8 9 0  showing the "f lying wedge" forma- league game between the Canton Bulldogs and the Frankford Yel low 
t ion Jackets 

Centre:  Harvard v. Princeton, 1 9 1 2  
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P H O T O G R A P H S  ( T O P  L E F T ,  T O P  R I G H T ,  B O T T O M  R I G H T )  I N T E R N A T I O N A L  N E W S  P H O T O S ,  ( A L L  O T H E R S )  U N I T E D  P R E S S  

U N I V E R S I T Y  A N D  PROFESSIONAL FOOTBALL,  1924-40 

Top le f t :  Coach Knute Rockne and the "Four Horsemen," outstanding 
Notre Dame backfield of 1924. Lef t  to r ight :  Rockne, Harry Stuhl- 
dreher, Elmer Layden, Don Mil ler, J i m  Crowley 

T o p  r i g h t :  Bronko Nagurski, Ke i th  Molesworth and Harold ("Red") 
Grange of the Chicago Bears as they practised for a game against the 
New York Giants in 1932 

Cent re  l e f t :  Tom Harmon, Michigan, carry ing the bal l  against Pennsyl- 
vania in game of 1938 won by Michigan 19-13 

Cent rc  r i g h t :  Cecil lsbell preparing to pass to a Purdue teammate in 1937 

game won by Fordham 21-3 
B o t t o m  le f t :  Frank Maznicki, Boston college, brought down b y  three 

Georgetown players after 15-yd.  gain. Boston won 19-18, the f irst loss 
for Georgetown in 23 games, Nov. 16, 1940 

B o t t o m  r igh t :  Halfback George McAfee o f  the Chicago Bears p lunging 
over Washington Redskins' l ine in National Football league champion- 
ship game of Dec. 8, 1940. The Bears, using the newly developed T 
formation, won 73-0 
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SCENES FROM GAMES 

T o p  l e f t :  E m i l  Sitko ( le f t ) .  Notre Dame back, tak ing a lateral Pass for 
a 15-yd. gain against Southern California, Dec. 6, 1947,  an undefeated 
season for Notre Dame 

T o p  right: Fel ix  ("Doc") Blanchard ( r igh t ) ,  Army, going around lef t  
end for  1 2  yd. against Coiumbia, Oct. 10,  1946.  Blanchard and Glenn 
Davis led the Army team through undefeated seasons from 1 9 4 4  to 1946  

Cent re  l e f t :  Clyde Scott of the Philadelphia Eaqles about to fumble i n  
second quarter of the 1 9 5 0  game against the College Ail-Stars, won by 
the Stars 17-7 

O F  T H E  1940s A N D  1950s 
Cent re  r i g h t :  Orange Bowl game of 1952.  D ick  Parma, Baylor, runn ing  

around r igh t  end against Georgia Tech. Georgia WOP 17-14 
B o t t o m  l e f t :  Ot to Graham, Cleveland Browns auarterback, scoring in game 

against Chicago Cardinals, Oct. 24,  1954,  n in th  straight year in wh ich  
Graham led the team to a division championship. In  six of those years 
the Browns won professional league championships 

B o t t o m  r i g h t :  Quarterback Dave Leggett carrying the bal l  through the 
Southern California l ine as Ohio State won the 1 9 5 5  Rose Bowl  game 
20-7 
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R U G B Y  A N D  ASSOCIATION FOOTBALL I N  G R E A T  B R I T A I N  
T o p :  Goalkeeper G. Merrick of England blocking a shot by S. Kocsis of Centre right ,  b o t t o m :  K. Jones, Wales, get t ing away w i t h  the bal l  t o  

Hungary dur ing game of Nov. 25, 1953,  a t  Wernbley. Hungary won, score a t ry  as Wales defeated France in international rugby match a t  
6 goais to 3, England's first recorded defeat at home by a foreign team Cardiff, March 25,  1 9 5 0  

Centre l e f t :  An attack by the Wolverhampton Wanderers broken up at B o t t o m  l e f t :  Cardiff player beating a Harlequin player to the ba l l  by a 
the Charlton Athlet ic  goal in game of Apr i l  1 0 ,  1 9 5 4  finger t i p  in a l ineout in a Rugby union game of Oct. 12,  1 9 5 4  

Centre r igh t ,  t o p :  P. A. du Toit, South Africa, passing ou t  f rom the scrum Bot tom r igh t :  English (whi te jerseys) and New Zealand players charging 
irk rugby match against Combined Services a t  Twickenham, Dec. 26, for the bal l  i n  a game a t  Twickenham, Jan. 30, 1 9 5 4  
1951 
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as low as the knee, backfield men had to charge low and hard and 
with tremendous interference. Football was no longer graceful 
and fast; it was lumbering and slow and very rough. 

Spread of t h e  Game.-From its cradle in the larger eastern 
colleges of the United States, football spread quickly through the 
east and then to other sections of the country. Pennsylvania, 
Wesleyan, Stevens, Amherst. Williams, Dartmouth, Brown, Cor- 
nell, Penn State, Lafayette, Lehigh, Trinity and many others 
took up the game in the 1870s and 1880s. In Canada, football 
already was well established at  Toronto and McGill. 

In  the U.S. middle west, the University of Michigan became the 
pioneer. A team was organized as early as 1873, but Michigan 
could find no opponent until Racine college, Racine. Wis., was met 
in the park of the Chicago National league baseball club on 
May 30, 1879. Michigan won by one touchdown and one field 
goal to nothing, and went on to establish football on a firm foun- 
dation in the next few years. The Wolverines also pioneered in 
intersectional football in 1881, meeting Harvard, Yale and Prince- 
ton within five days on a single eastern trip. Michigan lost all 
three games but, nothing daunted, tried the same thing again 
in 1883, this time against Wesleyan, Yale, Harvard and Stevens. 
Michigan again lost all the games, but football was on its way 
at  Anfi Arbor and in the west. Minnesota, Iowa, Purdue. North- 
western and other middle western universities took up the game 
in the 1880s. Most significant addition of all, although compara- 
tively unnoticed at  the time, was that of Notre Dame, which made 
its debut by losing, 8-4, to Michigan on the Notre Dame campus 
in South Bend. Ind., on Nov. 23, 1887. 

Football was introduced to the south in 1877, when Virginia 
Military institute played Washington and Lee. On April 9, 1880, 
Centre college of Danville. Ky., famed 40 years later for its "Pray- 
ing Colonels," and Kentucky university (later Transylvania) 
played a scoreless tie in Lexington, Ry., but the game was destined 
not to catch on in the south until later. Eight years passed before 
Trinity (later Duke) defeated North Carolina by 16-0 at  Raleigh. 
This game was played on Thanksgiving day of 1888. Football 
then spread quickly to Virginia, Vanderbilt, Auburn, Georgia and 
other south Atlantic and southern colleges. I t  also returned to 
the Kentucky colleges in the early 18gos, and soon afterward 
spread to the southwest, the Missouri valley, the Rocky mountains 
and the Pacific coast. By the turn of the century it had become 
the national academic game, but the power remained concentrated 
at  the colleges which had pioneered in the game in the east-Yale, 
Harvard. Princeton and Pennsylvania. In the middle west, Michi- 
gan, Chicago, Minnesota and Wisconsin were beginning to chal- 
lenge the supremacy of the east, but the westerners were about a 
decade away from gaining real equality. 

Concent ra t ion  o n  Power.--Speed and deception had been 
the prime requisites for success at the Rugby-style game played 
in the United States up to 1888. Legalization of knee-high tack- 
ling in 1888 had closed up the game and placed a premium on 
power. Winning requisites became power, speed and deception, 
with the first far outweighing the other two. 

Inventive genius on the campuses remained the same as it had 
been in the years when young Americans first began making over 
the original Rugby game. Other youths began devising ways and 
means of getting greater power into the plays in order that massed 
defenders could be either crushed down or split asunder to give 
the runner free passage toward the enemy goal. The game was 
rough, but since it also was slow injuries were not so numerous as 
often supposed. Injuries nere destined to mount only when 
some semblance of speed had been regained. This speed was ac- 
quired r hen momentum, prior to the snap of the ball. vas  added 
to the mass game th~ough the inventiveness of Lorin F. Deland 
of Harvard and Woodrutf of Yale, ~ h o  coached Pennsylvania to 
its first real football success in the middle 1890s. 

An invention dating back to Rugby days served as the vehicle 
for the most devastating of these momentum mass plays-the 
"flying wedge." As early as 1884, strategists at Princeton and 
Lehigh (no one knons which thought of it first) discovered that 
nothing in the rules said that the ball had to be kicked to the 
receiving side on a kickoff. They learned that the rules could be 

satisfied if the kicker merely touched the ball with his foot. H e  
then was free to tuck himself away within a wedge formed by 
his ten mates and go trotting along for what usually amounted 
to a handsome gain against opponents who were restrained by 
rule to a point ten yards removed from the kickoff. This became 
known as the "V trick" and %as the standard means of putting 
the ball into play by all teams from 1885 until it was forced on 
the attention of the rules committee nine years later. 

Deland, who never played football a t  Harvard but who was a 
master strategist, devised a means of adding momentum to the 
V trick in 1892. He grouped the ten men of his wedge not around 
the kicker on the j j - y d  line but near the side lines and back on 
their own 25-yd. line, five men on each side of the field. At a 
given signal, the two groups charged forward together, headed for 
the kicker. At the instant they converged on him, the kicker 
"babied" the ball with his toe and stepped within the wedge. The 
play was saved for the Yale game of 1892, and the result was 
devastating. Harvard failed to win the game, failed even to score 
with the play, but it  did plow 45 yd. through amazed Yale de- 
fenders to the Blue's 10-yd, line. Yale later scored a touchdown 
and goal to win by 6-0, but the flying wedge was the sensation of 
the game. I t  spread to all points of the football map in 1893, and 
injuries from its use aroused widespread criticism. 

Woodruff became coach of the University of Pennsylvania in 
1892. He introduced the principle of flying interference by group- 
ing two or three linemen in the backfield and having them start 
for

w

ard, with the spare backs, before the ball was snapped. The 
carrier took the ball from the quarterback and took his place in 
this charging set of players, usually second in a group of four inter- 
ferers or third in a group of five. I t  was necessary to get power be- 
hind the ball as well as in front of it ,  since interferers and carrier 
were permitted to run with arms interlocked about bodies, and 
pushing and pulling was entirely legal. From this mass momentum 
principle Woodruff, in 1894, invented a famous play known as 
"guards back," mhich enabled Pennsylvania to win undisputed 
championships in 1895 and 1897, its first two titles. 

Prior to this Amos Alonzo Stagg, the most inventive of all foot- 
ball coaches and one of Yale's most famous graduates, had 
launched the fast-moving mass attack with his "ends back" forma- 
tion of 1890-91 a t  the International Y.M.C.A. college at  Spring- 
field, Mass. (See below.) H e  followed it with the "turtleback" 
in 1891 (claimed by Harvard in 1893) and the "tackles back" in 
1894 at  The University of Chicago. 

Meanwhile, the uproar against injuries resulting from mass 
momentum plays had increased. The universities themselves were 
at  odds over it and over the eligibility of graduate students. 
Harvard and Pennsylvania, having large graduate departments 
and schools and an abundance of brawny material, advocated 
mass play and eligibility of graduate students, regardless of how 
long they had played football before taking up graduate courses. 
Yale and Princeton, being in the main undergraduate colleges 
and having few men other than undergraduate students on their 
campuses, insisted on a four-year eligibility rule and the minimiza- 
tion or even elimination of momentum from mass play. I t  never 
occurred to anyone then that mass play itself could be eliminated. 
The original Intercollegiate Football association was broken up by 
these disputed points after the season of 1893 and football was 
without a governing body. Chaos reigned, and criticism of the 
game was universal. 

In  this emergency, the University Athletic club of New York 
invited Yale, Harvard, Princeton and Pennsylvania to send repre- 
sentatives to a meeting at  the club and draw up a code for the 
use of all colleges. Yale had just broken relations with Pennsyl- 
vania; Princeton and Harvard had not been competing for several 
seasons; Yale was on the verge of its break with Harvard; and 
Princeton was about ready to say good-by to Pennsylvania. But 
to save the game, representatives of what had come to be known 
as the Big Four subordinated their personal differences and agreed 
on reformations. In  the sweeping rules revision the old Rugby 
kickoff was brought back. The Lehigh V, Princeton wedge and 
flying wedge were outlawed by a decree forcing the kicking team 
to kick the ball a t  least ten yards into enemy territory on the 
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kickoff. Playing time was reduced from 90 minutes to 70 minutes, 
divided into halves of 35 minutes each, and a compromise mas 
reached on momentum. The rule makers decreed that no more 
than three men might group more than five yards behind the line 
of scrimmage for the purpose of launching a momentum mass play 

These reforms accomplished much, but not enough to satisfy 
Yale and Princeton. These two colleges enlisted the support of 
Navy and broke with Harvard and Pennsylvania in the spring of 
1895 to formulate separate rules of their own. Harvard and 
Pennsylvania took Cornell into their group and drew up another 
set of rules. The Yale-Princeton rules struck at  momentum mass 
play by decreeing that seven men must be on the line of scrim- 
mage of the team in possession of the ball and that only one 
offensive back might start forward before the ball was snapped. 
Harvard, Pennsylvania and Cornell retained their rules of 1894. 

\Vith two sets of rules in effect. the season of 1895 was not 
chaotic. but it was far from satisfactory to either camp. A com- 
promise was reached early in 1896 and a permanent rules com- 
mittee was set up. Proponents of momentum mass play yielded 
by agreeing that no player on the offensive side might take more 
than one step toward the goal of the defensive team before the 
ball was snapped without coming to a full stop. The Yale- 
Princeton group gave ground by permitting the offensive scrim- 
mage line to be reduced to five players, with the other two 
forwards in the backfield to add power, if not momentum, to the 
plays. blomentum thus was reduced to a minimum, but the mass 
remained and football continued to be rough. Nevertheless it 
proceeded for another decade before being struck by another re- 
form wave. 

Chief tactical development of the 18gos, other than Woodruff's 
guards back, mas the play along the same lines known as tackles 
back, worked out by Stagg, who was coaching a t  Chicago. I t  
was just as rough and effective as guards back but was more mo- 
bile. I t  depended for its success on the power of interlocked 
interference, power behind the ball. I t  embodied the art, ex- 
pounded for purposes of war by Gen. Nathan Bedford Forrest. of 
striking a given point with superior force before defenders had 
time to reinforce it or even realize the necessity of reinforcing it. 
I t  had greater deception than guards back. In  1899 Harry Lane 
\t7illiams of Yale, coaching at  Penn Charter school before launch- 
ing his distinguished career a t  Minnesota, used the "tackle back," 
pulling one tackle back to line up behind the other. Camp intro- 
duced it a t  Yale in 1900 

B i r t h  of t h e  Modern  Game.--In the decade following the 
reform of the mid-18gos, football went on its course little changed. 
At the beginning of the 20th century, Fielding Harris Yost of 
\Vest Virginia and Lafayette coached Michigan to pre-eminence, 
perennially challenged by Stagg at Chicago and Williams at Min- 
nesota and by various coaches at  it'isconsin, including Philip King 
of Princeton. A Yost pupil, Daniel Earl McGugin, lifted Van- 
derbilt from the ranks of ordinary elevens and set the pace for de- 
velopment all through the south. Yale let well enough alone in the 
east and went on winning regularly from Harvard and Princeton. 

But football kept on injuring players, and the public outcry 
against the game became greater and greater. The middle western 
universities, organized for about a decade into the Western con- 
ference. heeded these protests by making drastic revisions fol- 
lowing the 1905 season. Freshmen students were barred from 
varsity teams. and schedules were limited to five games. Trans- 
fer students were eligible only after one year's residence, and 
all players were limited to three years' participation in football. 
The Western conference was powerless. however, to effect any 
changes in the game. That authority was vested solely in the rules 
committee which had grown out of the reform wave of the mid- 
1890s. 

In this emergency Pres. Theodore Roosevelt acted. Realiz- 
ing the necessity for devising a more open and less brutal game 
if football was to survive, the president summoned representatives 
of Yale. Harvard and Princeton to the White House and urged 
them to take steps to save the game. Representatives of 2 8  col- 
leges met in New York city and formed a committee that Tvas the 
forerunner of the National Collegiate Athletic association. Led 

by Capt. Palmer E. Pierce of the U.S. army, it merged with the 
established governing body headed by Camp. The two groups 
formed the American Inter-Collegiate Football Rules committee 
and at a meeting on Jan. 12 ,  1906, adopted a reform program to 
make the game safer and more interesting. 

From that conference grew the modern game of football. The 
prime demand was that the game be opened up. This was accom- 
plished by the revolutionary legalization, contrary to all Rugby 
fundamentals, of the forward pass. Introduction of the forward 
pass in 1906 took rank with the legalization of the U.S. scrim- 
mage in 1880 as one of the greatest steps away from parent Rugby 
toward a distinct U.S. game. Compared with these fundamental 
changes, other alterations through the years had been minor. 
Without definite possession of the ball, U.S. football still would 
have been Rugby. Without the forward pass, it still would have 
been mass football. 

The forward pass, recommended to Camp by John Heisman of 
Penn as early as 1903, was sponsored strongly at  the 1906 meet- 
ing by John C. Bell of Pennsylvania and Paul J. Dashiell of the 
U.S. Naval academy. I t  was adopted-but with severe restric- 
tions, which were to be eliminated one by one through the ensu- 
ing few years. At the outset, the forward pass had to be thrown 
from five yards behind the scrimmage line and had to cross the 
scrimmage line at  a point a t  least five yards out from the spot 
where it had been put into play. Eligible receivers were the 
players at the ends of the line of scrimmage and those behind it, 
excepting of course the thrower. Penalty for failure to complete 
a forward pass was 15 yd. from the point where the ball had been 
put into play, and loss of a down. With such restrictions, the for- 
\lard pass was little used, particularly in the conservative universi- 
ties of the east which had little to gain through the development 
of the pass and much to lose. Yale nevertheless defeated Harvard 
in 1906 on a long fornard pass. 

Other changes adopted included increase of the distance to be 
gained in three downs from five to ten yards, so that teams would 
be forced to abandon short-gaining line plays in favour of longer- 
gaining sweeps and slants. All players on both teams were ruled 
to be on side the instant any punt struck the ground. Hurdling 
was prohibited and centres, guards and tackles were forbidden to 
play in the backfield unless they were five yards back. The neutral 
zone was established, separating the teams by the length of the 
ball. Time of the game was cut from 70 minutes to 60, divided 
into halves of 30 minutes apiece. Like the other and more im- 
portant changes made in 1906, however, the rule on the time was 
only the first step in a series of experiments which continued until 
1912, when the modern game assumed its ultimate pattern. 

In the mass game of 1888-19oj the defensive alignment 
amounted to a ten-man line. The two halfbacks backed up the 
tackles and the fullback backed up the centre, virtually on the 
line. The quarterback was stationed from 2 0  to 40 yd. back, 
depending on the down and the ability of the opposing punter. 
This arrangement was effective and satisfactory as long as the 
offensive team could not throw the ball forward. I t  could cope 
with the interlocked interference hurled a t  it. In introducing the 
forv,ard pass in 1906, the rules committee neglected to outlaw 
interlocked interference. Xecessity demanded that the defensive 
halfbacks withdraw from support of their tackles and play several 
yards back to be on guard against forward passes. Restrictions 
on the pass being what they were, this made little difference in 
1906, but unsupported tackles took increasingly severe beatings 
through the next few years as one restriction after another was 
removed from the pass and as more and more men learned to 
throw the ball. The defensive halfbacks moved farther and farther 
away from the tackles and left them more and more open to being 
over~vhelmed by interlocked attackers. Tackles frequently suf- 
fered serious injuries from this circumstance. 

In 1907 the 15-yd, penalty for failure to complete a forward 
pass was removed, and in 1910 it no longer was necessary for the 
ball to cross the scrimmage line a t  a point 5 yd. out from where it  
had been put into play. In 1910 the pass could not be thrown 
more than 2 0  yd. beyond the scrimmage line and a punt, to put 
players of the kicking team on side, had to travel zo yd. or more 
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beyond the line-keeping both the umpire and the field judge 
busy measuring with their eyes. I n  1912 the onside kick was elim- 
inated (unless the kicking team had a man stationed behind the 
kicker, in ahich case he n7as on side without regard to the ball's 
striking the ground) and all restrictions were removed from the 
fornard pass. except that only one such pass could be thrown 
during a single scrimmage, and it had to be thrown from five yards 
behind the line of scrimmage. Through these developments of 
the pass and experimentations with the onside kick. the running 
game, featuring interlocked interference. came more and more to 
overtax the capacity of tackles left unsupported by halfbacks who 
had more demanding chores to perform elsewhere. Matters came 
to a head in 1909 when at  least half a dozen tackles, including 
Cadet Eugene Alexis Byrne of Army, were killed or fatally in- 
jured on the field of play. The solution which had been beckoning 
after 1906 was accepted; interlocked interference was outlawed, 
beginning in 1910. The offense was required to have seven men 
on the line of scrimmage. 

Abolition of interlocked interference so weakened the offense in 
1910 and 1911 that the balance of pomer passed to the defense 
and many scoreless ties resulted Teams of anywhere near equal 
strength were unable to carry out any sustained attack against 
each other. More often than not games 1i7ere decided on the 
breaks or on field goals. This led the rules committee to untram- 
me1 the forward pass in 1912 and give the attacking team a fourth 
don,n in which to make its ten yards. The value of the touch- 
down was increased to 6 points in 1912 to enable a team scoring 
a touchdown and goal to defeat an opponent which had kicked 
two field goals. The length of the field was reduced to IOO yd. in 
1912, but two end zones 10 yd. deep were established. In these 
end zones the attacking team was permitted to complete forward 
passes. 

Development  of t h e  Modern  U.S. Game.-The metamorpho- 
sis of football from the close-order game to the open game nas ac- 
complished by the rules changes effected between 1906 and 1912. 
The rules theillselves were changed only by degrees from 1913 
to the mid-19jos but tactics and strategy of the open game had 
hardly begun to take effect before 1913. Up to 1906 the team with 
the greater power always won. Large eastern elevens, as a conse- 
quence, were little disposed to experiment mith any innovations in 
the open game wherein a physically inferior rival nith fewer re- 
sources might not only score upon but even defeat one of the foot- 
ball mighty. The big teams included the pass in their repertoire 
of plays but chiefly because all major rivals might be expected to 
do the same. All used it with caution. 

I t  remained for Coach Jesse Harper and his Notre Dame 
eleven to open the eyes of the east to the dazzling possibilities of 
the forward pass in the first Notre Dame-Army game at  West 
Point on Nov. I ,  1913. Led by the forward pass combination of 
Charles E. ("Gus") Dorais and Knute Rockne, this unheralded 
Kotre Dame team humbled Army by 35-13 that afternoon The 
result was not only defeat but progress for Army The progress 
developed when Cadets Vernon E. Prichard and Louis Alerillat, 
Jr , obtained permission from Coach Charles D. Daly to use a for- 
ward pass play nhich those t n o  cadets had been experimenting 
mith all summer, even as Dorais and Rockne had experimented 
with Notre Dame's pass. The result was a crushing defeat, by 
22-9, of a favoured Kavy team in Army's climactic game. 

Football development continued apace until the entry of the 
Lnited States into World War I, but it was not until after that 
mar that the game reached its ultimate development by the spread 
of good material and good coaching to all major colleges and to 
aU sections of the country. I t  nas  not until after the mar that the 
fornard pass reached its highest development and that Rockne led 
Notre Dame to unchallenged pre-eminence. 

Robert C. Folwell of Pennsylvania, coaching at Washington 
and Jefferson, developed a short forward pass straight over the 
line and made it more effective by sending his tackles crisscrossing 
into the enemy backfield to take out the defensive halfbacks. 
then a legal move. Later. players ineligible to receive a for~vard 
pass were prohibited from coming into contact a i th  defenders. 

Williams had developed the hlinnesota shift in the years bet~veen 

1906 and 1909 and had done extremely well with it, the Gophers 
having won or tied for the Western conference championship in 
1909. 1910 and 1911. Heisman, coaching at  Georgia Tech, had 
adapted the shift and improved it in 1910. With its help he won 
the championship of the south in 1916 and gained national recog- 
nition in 1917. Thomas L. Shevlin, called to help bolster a losing 
Yale eleven with late-season coaching in 191 j, introduced the play 
in time for Yale to win from a highly favoured Princeton eleven, 
13-7. Notre Dame used the shift ni th  conspicuous success under 
Rockne who credited Stagg with originating it. Stagg first used a 
line shift a t  Chicago in 1902 and the backs joined in in 1904. 
The success of the play resulted from the small momentum the 
attacking team gained as its linemen leaped into position a t  the 
snap of the ball. Some time after lt'orld War I the teeth were 
drawn from the play by requiring shifting linemen to come to a 
palpable halt before the ball could be put into play. 

Erect ion of Stadiums.-More far-reaching in effect than any- 
thing which took place on the playing field in the years immedi- 
ately preceding LiTorld War I was Yale's decision in 1913 to erect 
a concrete amphitheatre. Harvard had built a concrete stadium 
seating about 30,000 in 1903 and had added a colonnade on the rim 
and wooden seats in the open end several years later to increase 
the capacity to about 50 ooo. Syracuse had built its Archbold 
stadium several years later, seating about 35.000, and Princeton 
already was discussing plans for Palmer stadium, which eventually 
was sped to completion in 1914 and opened exactly four weeks 
prior to the dedication of the Yale Bowl. But none of these 
stadiums had captured the imagination of the public as the Yale 
Bowl was to capture it. (See also STADIUM.) 

U.S. F o o t b a l l  P r i o r  t o  1917-18.-From 1908 through 1916 
Percy Duncan Haughton coached Harvard teams to outstanding 
victories. Harvard  as undefeated and untied in 1912 and 1913, 
undefeated in 1908, 1910 and 1914 and defeated only once each 
year in 1909 and 191j. Power remained an essential to victory 
in the open game. but it was distinctly secondary to speed-and 
even the power had to be raced hurriedly into position ahead of 
the ball in the form of interference instead of being placed behind 
it in the form of "pushers" as had been the case in the old mass 
game. Haughton won at  Harvard where others had failed because 
he was one of the first major coaches to realize that speed and 
power were. in themselves, relatively valueless unless properly 
masked by deception. Harvard played football only informally 
in 1917 and 1918, but returned to the field in 1919. The master 
coach had retired, but enough of his teaching and his impetus re- 
mained to carry Harvard through to the 1919 championship and a 
Rose Bowl victory over Oregon by 7-6; yet Harvard was nearing 
the end of its brief reign as a real football power. 

Illinois under the mercurial Zuppke and Ohio State under 
John it'. Wilce had taken prominent places in middle west foot- 
ball. Zuppke's victory over a mighty Minnesota team, 14-9. on 
Nov. 4. 1916, IT-as still talked about years later as one of the great- 
est football upsets of all time. Illinois had won the Western 
conference championship in 1914 and had tied with Minnesota in 
191 j, but RIinnesota was supposed to win as it pleased in 1916- 
and did everywhere except in the Illinois game. The upset of 
Minnesota enabled Ohio State to win its first championship in 
1916 by what was largely regarded as a fluke. iyilce proved that 
this charge mas groundless by repeating with another champion- 
ship in 1917. Ilichigan, which had ~vithdrawn from the Western 
conference as a result of the upheaval following the 1905 season, 
returned to western competition in 1917 and was undefeated and 
untied in 1918, sharing the championship ni th  Illinois and Purdue, 
also undefeated and untied in conference play. 

Post-World W a r  I Boom.-Those close to football realized 
the game was to experience a boom in the years immediately fol- 
lowing JVorld War I .  but not even the most extravagant estimates 
encompassed what x a s  in store. The lesson Camp had taught col- 
lege football managers by inspiring the building of the Yale Bowl 
was well remembered, and colleges throughout the land began 
rushing stadiums to completion. on b o r r o ~ ~ e d  funds more often 
than not and ni th unfortunate results in some instances. In  the 
main vast stadiums were confined to larger universities, those with 
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larger undergraduate bodies and either large graduate bodies or 
large concentrations of tomnsfolk eager to see football games. and 
in these cases the building programs worked out very satisfac- 
torily. The stadiums were paid for in due course and the earnings 
of the football teams were diverted to the provision of athletic 
facilities for the genera1 mass of the students. In  the case of 
Notre Dame, the greatest money-earning team in football, profits 
from the game also provided new buildings and academic improve- 
ments. Because Notre Dame played most of its big games away 
from home, the university was one of the last of the major insti- 
tutions to build a modern stadium on its own campus. In  colleges 
of minor football stature, however, the erection of stadiums be- 
yond their needs brought financial disaster, even in boom times. 
With nobody but the public to dram upon, such colleges soon 
found that the public would not pay to see a loser. This led to 
recruiting of players by offering them inducements outside the 
amateur code, but sometimes not even this proselyting produced 
winning teams. 

Rise of "Small" Teams.-Into this setting of prosperity ar- 
rived, in 1919, several so-called "small" teams which achieved 
sudden success and fame. The two most successful elevens in 
1919 were Notre Dame and Centre. Also undefeated JTas Texas 
A. & M.. but that feat went largely unrecognized because sec- 
tional football developments were not considered, in 1919, to be 
of national importance. Notre Dame had produced undefeated 
and untied teams in 1912 and 1913 (without having attracted un- 
due attention in the east, despite its 1913 victory over Army), 
and Centre college had produced several championship elevens in 
the south. Rockne mas becoming fanlous at  South Bend, and 
"Uncle Charley" Moran of Tennessee was putting together another 
championship team at  Centre which became known as the "Praying 
Colonels" because the players were said to kneel in prayer before 
each game. 

Centre in 1919 attracted even more attention than did h'otre 
Dame. West Virginia, beaten in an early-season game by Pitts- 
burgh, upset Princeton by 25-0 on Nov. I ,  but suffered defeat by 
Centre. 14-6, a week later as Princeton was coming back to tie 
Harvard. That circumstance forced the Praying Colonels into 
the consciousness of the football public, with far-reaching results. 
Harvard. with a"n undefeated but tied eleven and a Rose Bowl 
winner, failed to get the recognition which its graduates felt was 
its due, and agitation was begun to arrange a more difficult sched- 
ule for 1920. Urged by influential graduates. Harvard invited 
first Illinois, Western conference champion of 1919, and next 
Michigan to play at  Cambridge in 1920. Each declined unless 
Harvard ~ ~ o u l d  return the visit in 1921. Harvard authorities then 
invited Centre to come to Cambridge for the big midseason game 
of 1920, and Centre accepted. 

Camp in 1919 had chosen Alvin N.  ("Bo") hlcMillin and 
James R Weaver, quarterback and centre respectively of Centre, 
for his All-America team. contrary to all precedent, and football 
enthusiasts in Boston were eager to see  hat manner of men these 
Praying Colonels, who had upset the accepted order in football, 
mere. As a result, Soldiers field. Boston, was filled to its capacity 
of j2.000 on Oct. 23, 1920. Although defeated by 31-14 Centre 
rewarded the curious by scoring more touchdowns in Harvard 
stadium in I j minutes than Yale had scored there in 15 years. 
Harvard suggested another game in 1921. Centre accepted filled 
the date and the stadium and won by 6-0 when BlcBlillin ran 
32 yd. around right end for a touchdox~n. aided by the interference 
of All-American James M. ("Red") Roberts. Harvard naturally 
wanted revenge, so Centre was invited back for 1922. The Colo- 
nels again filled the stadium to its full capacity, but Harvard won 
by 24-10, and thus ended the series. 

Soon after Centre had disappeared from football fame. Notre 
Dame came back on the scene with even greater achievements. 
S o t r e  Dame had gone undefeated in 1919 and 1920, but had 
failed to repeat that success in 1921, 1922 and 1923. Rockne then 
produced his great 1924 team, which won all its games and went 
on to defeat Stanford by 27-10 in the Rose Bowl. This team had 
Elmer Layden at fullback, Harry Stuhldreher at  quarterback and 
Don Miller and Jim Crowley at  the halfbacks. When Notre Dame 

defeated Army by 13-7 at  the Polo Grounds in New York on 
Oct. 18, 1934, Grantland Rice. writing in the ,\Tew York Herald 
Tribune, described the backfield men as "the Four Horsemen," a 
sobriquet which endured and helped establish the team as one of 
the most famous in history. 

Rise of Pacific Coast Teams.-Football came into its own in 
the far west simultaneously ni th  its rise a t  smaller colleges in other 
sections of the United States. The Vniversity of California had 
played football as early as the 188os, and Stanford had adopted 
the game in 1891. Stanford and California met annually from 
1892 (when both spring and fall contests were played) through 
19oj in the "big game" of the Pacific coast. Washington, Oregon, 
Nevada, Idaho. Whitman, Washington Agricultural (later State) 
and Oregon Agricultural (later State) took up the game in the 
mid- or late 18gos, and were playing representative schedules, in- 
cluding games ~ ~ i t h  Stanford and California, when the reformation 
of 1906 struck college football. Stanford, California and other 
California colleges dropped U.S football and adopted Rugby in 
that year, and from 1906 through 191 j the "big game" was a 
Rugby match. This opened the way for the colleges farther north 
to establish themselves in football, which they proceeded to do by 
organizing the Pacific Xorthwest conference in 1908. Coached 
by Gilmour Dobie, Washington dominated this group from 1908 
through 1916, a nine-year stretch without defeat during which 
Dobie's teams won j8 games and tied 3. From 1909 through 
1913 Washington went through five straight seasons without de- 
feat or tie, and set a record for the longest string of that sort in 
major U.S. football. Washington won or tied for the Pacific 
Northwest championship in each of the seven seasons from 1908 
through 1914, and then tied Oregon for the first Pacific Coast con- 
ference title in 1916. Washington and Oregon played a scoreIess 
tie in their own game. but Oregon got the call to the Rose Bowl 
and defeated Pennsylvania by 14-0 on Jan. I,  1917, in the third 
game in this bowl series. 

Andrew L. Smith by that time was established at  California, 
laying the foundations for his "wonder teams" of the 1920s. The 
lesser-known Melbourne C. ("Fighting Bob") Evans coached at  
Stanford in 1919, and sent an inspired eleven against California 
in the big game. California finally won by 14-10, but Oregon had 
a better record and captured the Rose Bowl assignment. No team 
went through the conference season undefeated, and Harvard 
added to western woe by winning in the bowl game by 7-6. 

From that point onward Smith nas  on his n7ay. He won four 
straight championships from 1920 through 1923, and was unde- 
feated but tied twice in 1924. when Stanford took the title and 
the assignment to the Rose Bowl (nhere Notre Dame's Four 
Horsemen %\on by 27-10). California crushed Ohio State. West- 
ern conference champion, by 28-0 in the Rose Bowl on Jan I ,  
1921, and played a scoreless tie with Washington and Jefferson on 
Jan. 2 ,  1922. The Pacific Coast conference refused to send its 
champion team to the bowl following the seasons of 1922 and 1923. 

Evans a San Francisco businessman, had no desire to remain 
in the coaching profession, and Stanford authorities began seek- 
ing the services of a well-known coach. After trying two tempo- 
rary coaches. they decided. in 1922, on Glenn ("Pop") Warner. 
T T ~ O  after 191 j had been building strong Pittsburgh teams. From 
191 j through 1918 Warner's Pittsburgh teams were undefeated 
by college opposition, ninning 23 major games and losing only 
to the Cleveland Naval Reserve eleven, 10-9, in the final 1918 
game. He rated his 1916 team as the best of all the elevens he 
developed. Earlier, \Varner had coached at  Georgia and Cornell, 
his alma mater, and had won national fame as mentor of the fa- 
mous Carlisle Indians. who included among their number Jim 
Thorpe, often considered the greatest player in football's history. 
The Stanford situation suited Warner .exactly, but his commit- 
ment at Pittsburgh prevented his taking the post until 1924. In  
this emergency. Warner dispatched one of his assistants, Andrew 
Kerr of Dickinson, to Palo Alto to coach in 1922 and 1923. 

Southern California meanwhile had joined the conference. and 
had high football ambitions. Tlojan authorities engaged Howard 
Harding Jones, mho had coached Yale in 1909 and Iowa in 1921 
and 1922 to championship seasons before moving to Trinity of 
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North Carolina. Smith died in Jan. 1926 before this new triple 
rivalry of master coaches could more than get under way, and Tyas 
succeeded by Clarence M. ("Nibs") Price. Washington. coached 
by Enoch Bagshaw, had m70n the 1925 championship, but Price, 
Jones and Warner fought for the next several titles. The style of 
play taught by Warner was due to vie with the game advocated by 
Rockne at  Kotre Dame for the favour of almost all the other U.S. 
coaches. 

T h e  G a m e  i n  t h e  South.-In all the years prior to U.S. en- 
try into World War I, the supremacy of Virginia in the south .kt- 
lantic states and of Vanderbilt in the central south had never been 
seriously challenged. h'orth Carolina or Georgetown or 17irginia 
Polytechnic in some years ~ , o u l d  crowd Virginia closely, or even 
win, but in the main the Cavaliers were victorious. The su- 
premacy of Vanderbilt in the deep south was even more marked. 
Sewanee, Centre or Auburn viould win a championship here or 
there, or tie for one: Kentucky State (later Kentucky) and Cen- 
tral university of Richmond. Ky., had undefeated, untied elevens 
in 1898, but failed to meet each other and found Sewanee and 
Auburn, also undefeated and untied, owning shares in a champion- 
ship split four ways as Vanderbilt experienced one of its rare 
losing seasons. Clemson, coached by Heisman, won in 1902 and 
shared the 1903 title with Vanderbilt and Sewanee, after Cumber- 
land was narrowly eliminated. But for the most part ITanderbilt 
was on top. From the start of football a t  Vanderbilt in 1890 
through the season of 1912, the Commodores dropped only 12 
games to rivals in the central south, exactly half of them to their 
then archrival. Sewanee. In the nine seasons following the arrival 
of able Dan McGugin on the Vanderbilt campus in 1904, Vander- 
bilt lost only one game to a southern team. This was a 16-j de- 
feat by the champion Sem-anee eleven of 1909. Sewanee had held 
the Commodores to a 6-6 tie in 1908. Vanderbilt also proved the 
worth of southern football, or more properly its own football, 
in other sections in the 1904-12 era, playing several close games 
with Michigan, tying Yale, 0-0, at  New Haven in 1910 and losing 
to the champion Harvard eleven of 191 2 by only 9-3. Vanderbilt 
v7on or tied for the championship of the central south in 1904-07 
and 1010-12. 

Sewanee had its greatest success just before the turn of the 
century. The Purple Tigers cut into the four-way tie for the 
1898 championship and had fine prospects for 1899. They en- 
gaged a capable coach in Herman M. Suter of Princeton. A trip 
into Texas to play Texas and Texas A. & M. grew into a junket 
in which five games were played in six days. Sewanee defeated 
Texas. Texas A. & M., Tulane, Louisiana and Mississippi in suc- 
cession and held all opposition scoreless. The Tigers finished a 
perfect season with 12 victories. and saw their goal line crossed 
only by Auburn, which was defeated by 11-10 in Montgomery. 
Ala., on Thanksgiving day. Two days later, Sewanee defeated 
North Carolina by 5-0 in Atlanta, Ga. North Carolina was south 
Atlantic champion, and the Tigers thus won the championship of 
the entire south. 

Heisman moved to Georgia Tech in 1904, but experienced many 
lean years before he began to challenge the supremacy of Vander- 
bilt. Through these years Heisman endeavoured to win by guile 
and craft, but he failed to make an impression with his Georgia 
Tech eleven until 1916, when he won the title. George Tech won 
all its games in 1917, defeating Pennsylvania by 41-0, Carlisle by 
98-0, Vanderbilt by 83-0 (the Commodores' greatest setback), 
Auburn by 68-7, Tulane by 48-0 and Washington and Lee by 
63-0. 

Such was the status of southern football up to the end of 
World War I. The postwar years saw the rise of Centre and of 
Alabama, coached by William Wallace Wade. In Wade's second 
season he lost only to the champion Centre eleven of 1924, and 
in his third he completed a perfect campaign with a 20-19 vic- 
tory over Washington in the Rose B O T ~  on Jan. I, 1926, the first 
visit of a southern eleven to Pasadena. Alabama also won the 
championship in 1926 and climaxed its season with a 7-7 tie 
against Stanford in the Rose Bowl. Georgia Tech returned to 
power in 1927 and 1928, and sent its 1928 eleven to Pasadena to 
defeat California by 8-7 in the game made famous by the dash 

of California's Roy Riegels toward his own goal. Bernard 
("Bernie") Bierman of Minnesota built Tulane into a feared and 
respected team before he went to iC'Iinneapolis to establish his own 
alma mater as the greatest eleven in football during the period 
1934-41. Capt. (later Gen.) Robert Neyland was turning out 
great elevens at  Tennessee, but the Volunteers seemed always to 
miss the championship by suffering one tie while some rival turned 
in an all-victorious campaign. Capt. Lawrence ("Biff") Jones 
of Army was engaged to build up the Louisiana State eleven, with 
which Bernard H. hloore of Carson-Newman won championships 
in I93j and 1936 after Jones had moved to Nebraska. 

Wade had another great year a t  Alabama in 1930, winning the 
championship, crushing Washington State in the Rose Bowl by 
24-0 and winding up second only to the great undefeated and un- 
tied Notre Dame eleven, the last Rockne coached before he was 
killed in an airplane crash in Kansas on March 31, 1931. Wade 
then moved on to Duke where he continued to develop cham- 
pionship teams. Frank W. Thomas of h'otre Dame moved from 
Georgia to Alabama in 1931, and gave the Crimson Tide cham- 
pionship elevens in 1933, 1934, 1937, 1944 and 1945. 

In the south Atlantic area, Virginia abdicated from the ruling 
seat in the early 1920s, but no new power rose to  take its place. 
Virginia Military institute won the championship in 1920, sparked 
by a great back, James Leach; North Carolina produced great 
teams coached by the Fetzer brothers, Bob and Bill, winning the 
championship in 1922. North Carolina repeated in 1929 under 
Chuck Collins of Notre Dame. Wake Forest. meanwhile, defeated 
North Carolina in four straight games from 1924 through 1927, 
and won the south Atlantic title in 1924. But no team in the 
south Atlantic seemed to aspire to national football honours ex- 
cept Duke, which had not yet become a threat. 

O t h e r  Sections.-Great teams were developed in the South- 
west conference by such men as Dana Xenophon Bible. Ray Mor- 
rison, Madison Bell, Leo R. ("Dutch") Meyer. Homer Norton 
and others. Although southwestern teams failed to get a full 
share of national attention following World War I, they gave a 
good account of themselves everywhere in intersectional games. 
Favouring indiscriminate use of the forward pass, the Southwest 
conference became known as the "passer's league." From the 
conference came Sammy Baugh, later of the professional Wash- 
ington Redskins, whose passing prowess made gridiron history. 
The southwest's chance for fame came after the 1935 season. 
when Stanford. hard pressed to choose a Rose Bowl opponent, 
decided that Texas was far enough "east" to qualify Southern 
Methodist as the "eastern" team in the classic. Stanford won by 
7-0. 

In  the Missouri Valley conference, Nebraska long had been a 
power. The Cornhuskers mere strong enough to win their share 
of games from the great elevens of the Western conference, even 
before IVorld War I, and they continued the pace in the years 
following the war. Nebraska continued to dominate its field even 
after the six leading teams in the hfissouri Valley conference 
withdrew from the old organization in 1928 to form the Missouri 
Valley Intercollegiate Athletic association, popularly known as 
the Big Six (Nebraska, Missouri, Kansas. Oklahoma, Kansas State 
and Iona  State). The league became the Big Seven in 1948 with 
the admittance of Colorado university, and the Big Eight in 1957 
with the admittance of Oklahoma State. 

The Rocky mountain teams play few intersectional games, and 
so receive little or no nation-side publicity. Utah, coached by 
Ike J. Armstrong, became a perennial power in that section. 
Colorado developed a championship team in 193 7 under the coach- 
ing of Bernard F. ("Bunny") Oakes-a team made famous by 
Byron ("R'hizzer") White, the greatest ball carrier developed in 
the Rocky mountains after Colorado college produced Earl 
("Dutch") Clark. In  1938 Colorado, Denver, Colorado State. 
Wyoming, Utah, Brigham Young and Utah State withdrew from 
the Rocky Mountain conference and organized the Mountain 
States conference, leaving the older organization to the five 
"smaller" teams, one of which-Colorado college-soundly 
trounced one and all in the Rocky mountains in 1943. 

N e w  St ra tegy  a n d  Tactics.-The established major teams 
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remained generally conservative in the first few years after World 
LVar I, but they changed after a few startling incidents such as the 
one "Bo" McMillin engineered on an astonished Harvard eleven in 
the first Centre-Harvard game in 1920. With the score tied at 7-7 
in the second quarter, Centre had a fourth down on its own go-yd. 
line n i th  6 yd. to go. AIcMillin stood back for what even Centre 
supporters supposed would be a punt, but he did not punt. In- 
stead he took the ball, faded back a few more yards, and defied 
every "don't" in the football book by sailing a high forward pass 
over the heads of Harvard defenders into the hands of Eddie 
"Cutie" Whitnell, 50 yd. away on Harvard's 30-yd. line. Rhitnell 
raced over the Harvard goal line for the touchdown which put 
Centre ahead. Nobody gave McMillin credit for realizing how far 
and how accurately he could throw a football or for having the 
courage to throw one in the clutch. Four years later Princeton re- 
ceived Harvard's opening kickoff on the same field and immedi- 
ately threw a forward pass from deep in its own territory. That 
one failed, but the Tigers promptly tossed another which suc- 
ceeded-and then went on to crush Harvard by 34-0. 

I n  the years preceding 1917 large eastern teams used the for- 
ward pass mainly as a threat to open up the defense in order that 
the running plays might xork better. Its disuse could be traced 
to the absence of any passers of outstanding ability. Dartmouth 
used the air attack in 1924 and 1925 when Andrew J. ("Swede") 
Oberlander convinced Coach Jess B. Hanley that he could throw 
a football both accurately and far.  iVith Oberlander passing to 
Myles J. Lane and George C. Tully, Dartmouth humbled all op- 
position in 1925 and claimed at  least a share of the national cham- 
pionship. 

The  two most successful coaches in the years immediately fol- 
lowing World n'ar I were Rockne of Notre Dame and "Pop" 
Warner of Pittsburgh and Stanford. I t  was only natural that 
other coaches, even conservative easterners, should borrow their 
methods, that colleges everywhere should demand Rockne-trained 
or IVarner-trained men as coaches. The methods of the tno men 
were a t  wide variance, but the results they obtained were similar. 
Both attacks were predicated on speed, but in the Warner scheme 
power mas on a parity with speed. The Warner game could not 
be played without power and, if necessary. speed was sacrificed 
to po\\er. The Notre Dame attack did assign two men to take 
out the defensive tackle, but otherwise it consisted of precision, 
speed and timing mith man-to-man blocking. 

I n  the first few years after World War I Notre Dame relied a 
good deal on the backfield shift, but the rule makers removed all 
advantage from the shift by requiring a full halt between the 
final jump and the snap of the ball, robbing the play of its momen- 
tum. This nullifying of the advantage of the shift led to Rockne's 
developing the "weak side" attack, thus discouraging opponents 
from overshifting on defense to the strong side, as had been their 
practice. Rockne always had his backs work behind a balanced 
line, with both guards racing out to lead interference. For this 
reason he required guards who could do more than hold their 
ground and withstand line drives of the opposition. Rockne 
needed and obtained (hatch-charm" guards, Kotre Dame backs 
lined up in a T and shifted into an oblique box an instant before 
the ball was snapped. This arrangement was not unlike Warner's 
single wing formation, except that in the Notre Dame system the 
outer back's position nas  about two yards inside his own end 
instead of one yard outside. 

The entire Notre Dame attack was designed to produce long 
gains, to break a man into the open for a touchdown run from 
any part of the field. I t  has been said that every play in football 
would mean a touchdown if each offensive player carried out his 
assignment perfectly. Notre Dame men then, more often than 
players on other teams, did carry out their assignments to perfec- 
tion. Rockne by no means scorned the pass, but he never had a 
superior passer. The pass therefore never overshadowed his run- 
ning attack, but remained always a threat. Rockne much pre- 
ferred to have his players catch passes thrown by other teams and 
run them back for touchdowns. 

When the tmo defensive halfbacks first were forced away from 
their tackles by the introduction of the forward pass in 1906, the 

defensive setup of the backs was changed from an inverted T to 
a roughly shaped diamond. As passing developed, the poirits of 
the diamond were made equidistant. since many coaches believed 
this to be the best defense against both rushing and passing. As 
more and more teams began to remove the centre from the line 
and play him "loose" in support of the fullback (really an eight- 
man line ni th  six primary and two secondary defenders), the 
diamond defense was converted into what is known as the 2-2-1 

defense. Rockne to the last preferred the diamond defense, al- 
though he did not invariably employ it. 

The Warner game, in mhich defensive power is theoretically 
crushed by a greater concentration of offensive po\irer, dissipates 
some of its paver in the feints it  calls for on sweeps and reverses, 
but both guards usually are in position to deal telling blows for 
the carrier on the ultimate development of the play. There is also 
the danger that the fullback will spin and, without having de- 
livered the ball to some mate as seemingly was his intent, go plung- 
ing through the middle of the line, deserted by defenders. 

The LVarner system operates from an unbalanced line, shifted 
in either direction and ni th both tackles lined up on the same 
side of the centre. This has the dual benefit of getting interfering 
polier closer to the point of probable attack and of inducing the 
defense to overshift and leave the weak side vulnerable to a sur- 
prise thrust. The Warner single wing attack usually strikes the 
strong side, sometimes after a back has dashed ni th the ball 
tonard the weak side and then handed it  to the weak side end 
moving in the opposite direction (a reverse), but it feints a t  the 
strong and then strikes around the usually unguarded weak side 
just often enough to keep the defenders uneasy. This weak side 
thrust folloning a feint a t  the strong side is the "naked reverse " 

After Warner had gleaned many victories from the single ning 
back formation and had seen it copied the length and breadth 
of the land, he developed the double wing back, which he unveiled 
for the east in Yankee stadium in New York city on Dec. I ,  1928, 
to the acute discomfort of Army. Stanford won by 26-0 In  the 
double ~ i ing ,  the fullback stands about four yards back of his 
centre in an unbalanced Iine, the quarterback is two yards in front 
of the fullback and slightly less than two yards to his right, and 
each of the two halfbacks is about one yard outside one of the 
ends and one yard to the rear of him. Reverses (nhich are 
deeper) are even more important in the double ning formation 
than they are in the single ning, but slants and plunges also are 
effective. Great physical superiority is required to make the 
double ning attack effective, and it is little used. 

Other coaches modified Warner's single wing attack by pulling 
the tail or carrying back sufficiently to the rear of the offensive 
formation to enable him to throw a quick forward pass nithout 
being forced to fade backward in order to comply with the five- 
yards-back-of-the-line rule. As there nas  always the possibility, 
in the minds of the defenders, that he might actually kick, this 
tended to spread the defense, thus opening the way for running 
plays. This style of play is called the single wing and short punt 
formation game. 

In the decade preceding the outbreak of World War 11, an in- 
creasing number of teams began to experiment with five-man lines 
on defense. These lines retained the eight-man principle of the 
line in the 6-2-2-1 defense, and further aided the defensive team 
by confusing the offensive team's blockers on their assignments 
Most young football players are decidedly upset if they have been 
taught to block a glven defender on a given play and then sud- 
denly discover that the foe is not there to be blocked. Coaches 
met this situation by drilling their players in two sets of blocking 
assignments, one for the five-man line and one for the six-man 
defense. A third set was required when any possibility existed 
that an opponent might go into the fast-disappearing diamond de- 
fense nith a seven-man line, but the variation in blocking betmeen 
seven- and six-man lines was negligible. The centre could be out 
of the line without upsetting the offense. I t  was the disappearing 
guard or tackle who caused all the confusion. As soon as offenses 
mastered the five-man line defense its use began to disappear, ex- 
cept for nuisance purposes, although many teams peel down to a 
four- or even a three-man line to guard against passes in the clos- 
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ing minutes of a game when a beaten foe can do nothing but 
throw the ball in desperation, hoping for a completion and a score. 

I n  the late 1930s George Halas. owner and coach of the Chicago 
Bears of the National Football league, departed from the accepted 
practice of employing either Rockne or Warner football. He re- 
vived an offensive formation which had come into being almost 
simultaneously with the closing up of the old Rugby-style game 
in 1888 but which had been generally abandoned before the start 
of LVorld War I .  The revived formation became known to the 
football world as the T formation because in it the backs line up 
in the form of a capital T .  the halfbacks on either side of the full- 
back and all in a straight line from four to five yards back of the 
scrimmage line, with the quarterback "up under the centre." In 
the T formation, the ball is never passed directly to the carrier, 
but is always handled through the quarterback, who also is in- 
variably the forward passer. Deception is increased by employ- 
ing one of the halfbacks as a flanker or man in motion. Moving 
obliquely toward his own goal line in advance of the snap of the 
ball, this man in motion is a multiple threat to the defense. The 
T usually operates behind a balanced line. Its leading advantages 
are its deception and full utilization of speed. The attack breaks 
sharply and quickly through openings quickly made in the de- 
fensive line. With its brush blocking, it calls for less power than 
either the Rockne or the Warner system, and frequently enables 
teams of inferior physical ability to defeat, on sheer speed, foes 
using Warner or Kotre Dame football. 

Halas' Bears won tremendous victories with the T formation 
at  Chicago. Clark Shaughnessy, while coaching at The Univer- 
sity of Chicago, helped Halas develop the formation and install it 
as the system of the Bears. After The University of Chicago 
abandoned football folloning the 1939 season, Shaughnessy was 
engaged to coach Stanford, which had failed to win a single game 
on the Pacific coast in 1939. Shaughnessy installed the T forma- 
tion at  Stanford in 1940, and the Indians played through an un- 
defeated season. 

Coaches who had been hesitant about adopting the T then 
rushed to install it. Its spread mas limited only by the ability of 
coaches to assimilate it and teach it to players who had spent 
their football careers working under either Ii'arner or Rockne sys- 
tems. At Kotre Dame itself, Coach Elmer Layden had, quite 
naturally. been teaching Rockne football to his players after he 
became head coach in 1934. In  March 1941 Layden resigned to 
become commissioner of professional football. Frank W. Leahy, 
then coach at  Boston college, was engaged to take his place. 
Leahy adopted the T and developed one of his greatest teams in 
1943. Earl Blaik a t  West Point also went over to the T and Army 
was invincible from 1944 through 1946 with Felix ("Doc") 
Blanchard and Glenn Davis in the backfield. 

By the end of World War 11, more than 60% of the major col- 
leges had adopted the T, but new defense alignments were 
solving it  and these .were countered, in the following years, by 
combinations of the basic T and single uing formations. resulting 
in the wing T ;  widespread linemen. flankers and a deceptive man 
in motion. The split T ,  originated by Don Faurot a t  Missouri in 
1941, ni th  wider spacing of the line and making a runner of the 
quarterback on the famous option play, achieved a great vogue. 
Oklahoma and Maryland, coached by Charles ("Bud") 'IITilkinson 
and James Tatum, who both had been Faurot's assistants during 
World War I1 a t  Iowa Pre-Flight, u70n narional championships 
with the split T in the 19 ~ O S .  

IVilkinson achieved great success from 1948, when he became 
head coach at Oklahoma, through 1958. Prior to this Blaik and 
Leahy had been the big "name" coaches, along with Fritz Crisler 
and Bennie Oosterbaan of Michigan. Leahy, after developing his 
great Xotre Dame team of 1943, went into the navy, and Blaik 
was supreme ~ i t h  his all-conquering Army elevens of 1944 and 
1945 Leahy returned from the war in 1946 to challenge Blaik, 
and their unbeaten teams played a scoreless tie. Michigan chal- 
lenged Notre Dame for supremacy in 1947 and 1948, but in the 
latter year \Vilkinson started Oklahoma on its climb from medi- 
ocrity. 

After losing its opening game under Wilkinson in 1948, Okla- 

homa won 31 games in succession. I t  then lost to Kentucky in the 
19 51 Sugar Bowl and to So t re  Dame in 19 52. In  19 j3 Oklahoma 
lost its opening game to Notre Dame and was tied by Pittsburgh in 
the second game. Then began one of the longest winning streaks 
in the history of intercollegiate football. For 47 successive games 
\Vilkinson's teams were invincible. The team that ended their 
winning streak in 1957 was Notre Dame, the same team that 
had last beaten them, in 1953. 

The split T formation that Wilkinson used with such success 
began to lose some of its vogue in the late 1950s. The slot T ,  
splitting an end wide and putting a back in the gap, off the line, 
mas introduced by the professional teams and taken up by the 
colleges as an effective forward-passing arrangement. The wing 
T ,  with variations, took on an increasing vogue. The double 
wing T appeared. and Army's "lonely end" formation, in which 
the flanker remained out of the huddle, originated by Earl Blaik 
in 19j8 to stop the defense from packing in tight against the run- 
ning attack, led to the general practice of splitting an end wide, 
as well as stationing a back far out on the opposite side as another 
flanker. 

All -Star  Teams.-Caspar Whitney, probably with the assist- 
ance of Camp, in 1889 established the custom of selecting all-star 
elevens at  the close of each football season. His selections were 
called the All-America team. and they appeared in a magazine 
called The Week's Sport, as did those of 1890. The choices in- 
cluded only 11 first-string players, 4 line substitutes and 4 back- 
field substitutes. From 1891 through 1896 Camp and Whitney 
apparently collaborated on the selections. Their selections ap- 
peared in Havper's Weekly in Whitney's column and in the Spald- 
ing Football Gzlide under Camp's name. Whitney's own magazine 
had ceased publication. The 1891-96 selections also mere limited 
to a first team and eight substitutes, but the "honourable men- 
tion" list was introduced in 1891. Camp took over iVhitney's 
column in Harper's in 1897. when Whitney was absent from the 
United States. Camp in that year introduced the practice of 
choosing first, second and third elevens and retained the honour- 
able mention list. In 1898 Camp moved to Collier's, and his All- 
America selections appeared in that magazine through 1924. 
Camp died in March 192 j. and Collier's engaged Grantland Rice 
to carry on the annual selection. 

Even before the turn of the century, other football devotees be- 
gan to make their own All-America selections. The number of 
such selectors increased as football grew, but Camp's choices al- 
ways were accepted by the football public as "official." I t  seemed 
doubtful that anybody else could command universal acceptance 
of selections, since there were hundreds of good football players 
in the 1920s whereas there had been only dozens in the 1890s. 
Rlore than IOO good teams mere in the field instead of perhaps 20 .  

Obviously, no one man could possibly hope to see all the good 
teams or all the good players, much less choose the 11 best. Rice 
and Collier's met this problem by compiling their selections from 
the findings of a country-wide board of the American Football 
Coaches association, of nhich Rice served as chairman until his 
death in July 1954. He was as pre-eminent among sports writers 
as was Camp as a football leader. The three major U.S. news- 
gathering services, Associated Press, United Press and the Inter- 
national News Service (the latter tnTo combined to form United 
Press International in 1958), also choose All-America teams an- 
nually on the findings of representatives scattered throughout the 
country, and these selections enjoy wide acceptance. A fifth ma- 
jor selection group was the All-America board, established by 
Christy Walsh of the Christy Walsh syndicate in 1924. LValsh's 
honour teams were chosen by "name'' coaches whom he enlisted 
to perform this service. Original members of the board included 
T .  A. D.  Jones of Yale. Rockne. Warner and IVilliam A. Alexander 
of Georgia Tech. The Football Writers Association of America 
picks a team for Look Magasi~ze. 

Wor ld  W a r  I1 a n d  t h e  Pos twar  Years.-The effects of 
World War I1 on football and other college sports were not so 
immediate or so far-reaching as those of U.S. participation in 
World War I had been. Lessons learned in the earlier conflict 
enabled colleges to avoid mistakes made in 1917 and to maintain 
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athletic competition for the remaining students. Action of the 
colleges was backed by the war and navy departments, which re- 
quested that athletics, particularly football, be continued, not only 
to train youths physically but also to bolster civilian morale. 

The army and the navy soon began using facilities a t  most of the 
colleges of the country. This was projected as early as 1942, but 
was not carried out until after the completion of the 1942 foot- 
ball season, which progressed much as had any peacetime season, 
despite the fact that teams everywhere were weakened by loss 
of players who had entered the armed forces. Crowds remained 
large, although not quite so large as they had been in 1940 and 
1941. Transportation shortages already had begun to be felt, but 
they had by no means become acute. 

Before the 1943 season opened, trainees were in virtually full 
occupancy of all the colleges, and curtailment of travel had be- 
come a necessity. Few civilian players were left from 1942 teams, 
but the navy department made up for this in navy-trainee col- 
leges by granting permission to use trainees on varsity elevens. 
The war department, however, forbade army trainees from taking 
part in varsity competition. This caused many army-trainee col- 
leges to drop football temporarily. Others, however, carried on 
and some fabulous elevens were produced in the war years, no- 
tably the so-called "dream team" at  West Point. But many 
colleges had only 17- and 18-year-old players available and the 
peacetime competitive balance was missing. 

The last season of wartime football was 1945, but many of the 
colleges which had recently dropped the game were again fielding 
teams in 1944 and, with the return of draftees from the European 
front,  competition was soon restored to prewar levels. The home- 
coming G.I.'s brought abundant manpower and talent to nearly 
all teams and the return of unrestricted auto and rail transporta- 
tion filled the nation's stadiums with capacity crowds. It  was 
boom time for football. A period of spectacular and record- 
breaking play followed. The Korean war caused few disruptions 
and schedules were completed throughout that conflict. 

The wartime swing to offensive football continued. The at- 
tack was centred in the pass. More were thrown and the portion 
completed climbed above 60% for outstanding performers. On 
the ground, bewildering variations of wing and T formations with 
a man in motion became increasingly popular and increasingly ef- 
fective. This mounting efficiency in attack led inevitably to more 
scoring by both of the teams in a game. 

I n  1948, the last season in which prewar players were eligible, 
both teams in 965 major games scored and only 2 major games 
in that season were 0-0 scoreless battles. 

P la toons  a n d  De-emphasis.-The two-platoon system-an 
offensive and a defensive eleven for each team-was a popular 
postwar innovation. Introduced by Michigan in 1945, it devel- 
oped highly skilled specialists and superior play in both offensive 
and defensive departments. But it also called for greatly in- 
creased squads and coaching staffs and, largely because of soaring 
costs, was eliminated in 1953 by a return to prewar substitution 
rules. 

In  the 1948-52 period a move to de-emphasize football gained 
momentum. The N.C.A.A. stopped mushrooming bowl games by 
sanctioning only those which allotted 80% of the gate receipts 
to the participating teams. The Ivy group (Brown, Coluinbia, 
Cornell, Dartmouth, Harvard, Pennsylvania, Princeton, Yale) and 
the Missouri Valley conference banned postseason games entirely 
and also banned spring practice. Steps were taken by the 
N.C.A.A. to curb excesses in the recruiting and subsidizing of ath- 
letes. Football coaches adopted an ethics code to eliminate un- 
sportsmanlike practices. 

The N.C.A.A. and some of the conferences, probably influenced 
by the example of the Ivy group in setting up strict faculty regu- 
lations of their athletics under the presidents' agreement of 1954, 
took punitive action against member colleges for recruiting and 
giving financial aid to athletes in violation of restrictions. Col- 
leges in the Pacific Coast, ]Testern (Big Ten) ,  South~vestern, 
Southeastern, Southern, Missouri Valley (Big Eight) and Atlantic 
Coast conferences were disciplined. The penalties included pro- 
bation for from one to four years, barring the school from 

N.C.A.A. championships and postseason (bowl) games, depriving 
players of a year of eligibility and, in one instance, the suspension 
of the coach for a year. The punishment meted out to four col- 
leges in the Pacific Coast conference brought a strong protest from 
alumni groups and in 1959 the conference broke up and a new 
Big Five was formed. 

Postseason Games.-The postseason or "bowl game" idea was 
launched at  Pasadena, Calif., on Jan. I ,  1902, when the Tourna- 
ment of Roses committee of that city arranged the first tourna- 
ment game between the national co-champion, Michigan, and a 
Stanford eleven which had not even been able to win the title on 
the Pacific coast. Michigan won by 49-0. No more games were 
played until New Year's day, 1916, when Brown was defeated by 
Washington State, 14-0. Except for a two-year hiatus in World 
War I (when service elevens were substituted), the Tournament 
of Roses (later Rose Bowl) game was an annual feature. 

The East-West Shrine games for charity were started at  San 
Francisco, Calif., in 1925. The Orange Bowl game was launched 
at  Miami, Fla., in 1933; the Sugar Bowl at  New Orleans, La., in 
1935; the Cotton Bowl at  Dallas, Tex., in 1937; and the 'Gator 
Bowl at Jacksonville, Fla., in 1946. All the major bowl engage- 
ments are played ordinarily on Jan. I. 

B. RULES AND FUNDAMENTALS OF U.S. COLLEGE FOOTBALL 

Although U.S. football was born from Rugby, the game in the 
United States resembles its British parent only in the shape of the 
ball, b~~hich is an oval leather case covering an inflated rubber 
bladder. Its long axis measures 11 to 11% in., its short axis meas- 
ures 6.73 to 6.85 in. and its weight is from 14 to 15 oz. 

Number  of Players.-Teams consist of 11 players: 4 backs 
(quarterback, left halfback, right halfback, fullback) and 7 line- 
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men (left end, left tackle, left guard, centre, right guard, right 
tackle, right end). Players line up in various formations for of- 
fense and defense but, when a scrimmage begins, each team must 
be "on side"; any offensive lineman in the backfield must be at  
least five yards back, unless the change is permanent; and the 
offensive team must have at  least seven players on its forward 
line. 

Object ive of Game.-Each team's objective is to score more 
points than its opponents. Points are scored for the attacking 
team only and the team having the most points a t  the end of the 
game is the winner. A touchdown (6 points) is scored when a 
player carries the ball across his opponents' goal line, completes 
a forward pass or recovers a free ball in his opponents' end zone. 
With each touchdown goes the privilege of trying for extra points. 
The ball is given to the scoring team on the defenders' 3-yd. line 
for one play. One point may be scored by a place or drop kick, 
two by a run or a pass. A field goal (3 points) is scored by 
drop-kicking or place-kicking the ball from scrimmage over the 
crossbar or directly over an upright of the opponent's goal. A 
safety ( 2  points) is scored when a play ends with the defenders 
in possession of the ball behind their own goal line, the defend- 
ers themselves having given the impetus which caused the ball 
to cross their goal line. 

Playing time is 60 minutes divided into IS-minute quarters and 
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go-minute halves. Time is taken out for various delays and the 
elapsed time for a game is uell over two hours. Between the first 
two and beheen  the last two quarters, there is a one-minute in- 
terval when the teams exchange goals and the ball is relocated so 
that its position, as related to goal lines and side lines, is the same 
at  the start of the ensuing quarter as it was at  the end of the 
previous quarter. There is a I j-minute intermission between 
the two halves during which both teams leave the field 

Before each game, the referee tosses a coin in the presence of 
the two captains, asking one to call The winner of the toss gets 
his choice of goals or of kicking or receiving the first kickoff. The 
loser gets the same choice at  the start of the second half. 

Each half of the game starts with a kickoff-a place or drop 
kick from the kicking team's 40-yd. line and with the receiving 
team behind a line 10 yd. distant (i.e., a "free kick"). Someone 
on the receiving team tries to catch the ball and run it back toaard 
the kicking team's goal as far as he can before someone on that 
team tackles and stops him. A tackle is made by grasping the 
runner's body with the arms and throwing him to the ground. 

Following the kickoff and runback, the team in possession of the 
ball gets a series of four scrimmage downs during which it must 
either advance the ball a minimum of ten yards or forfeit posses- 
sion of the ball to the defenders. Each down starts with the ball 
resting on the ground and with the teams separated by a neutral 
zone whose width is equal to the ball's length. The centre snaps 
the ball back between his legs to a back who may run with it 
himself or pass it to a teammate who runs with it. Opponents 
try to stop any advance toward their goal by tackling the runner 
or by batting down or intercepting passes in flight. Each down 
ends when the ball becomes dead. At the end of any down, if the 
attacking team has the ball beyond its line to gain (ten yards 
from where the series started) it gets a new series of four downs 
with a new line to gain. At the end of the fourth down. if the 
attacking team has the ball behind its line to gain, the ball is given 
to the defenders and they become and proceed as the attacking 
team. Scrimmage downs, in successive series for one team or the 
other, continue until a series ends in a score. Then comes another 
free kick and the same pattern (free kick-runback-scrimmage 
-score) is repeated until playing time for the current half expires. 
After a touchdown (and the try for extra points) or after a field 
goal, the defenders choose between kicking or receiving the ensu- 
ing kickoff. After a safety, the defenders get a free kick from 
their own 20-yd. line. 

During any scrimmage down, the attacking team may, and often 
does, surrender the ball to the de- 
fenders by kicking it. When that 
is done the kicking team may Ti not interfere with a defender's 
opportunity to catch the ball. A 
defender may gain added protec- 
tion by signaling (arm aloft) for 

FIG. 2.-BALANCED L I N E  A N D  BAL- a fair catch. If he does so he 
A N C E D  B A C K F I E L D  FORMATION must stand fast after a catch and 
E, end; T, tackle; G, guard; C, centre; the kicking team is prohibited 
Q, quarterback; H, halfback; F, full- 
back from tackling him. The tradi- 

tional privilege of making a free 
kick after a fair catch was abolished in 1950. 

Three methods of kicking the ball are permitted: a drop kick, 
made by dropping the ball from the hands and kicking it as it 
touches, or is rising from, the ground; a place kick, made by kick- 

ing the ball while it is resting on 
I I the ground or a tee-the ball mav 

I I ing it before it strikes the ground. 
FIG. 3.-NOTRE D A M E  F O R M A T I O N  Systems of Play.-~n the T 

formation. three of the backs 
(the left halfback, the fullback and the right halfback) line up 
from four to five yards behind the centre, just as they did in the 
early days of the game. The quarterback, now as then, plays 

,. 
H F 

close to and directly behind the centre. In the older game, the 
quarterback mas required by rule to handle the ball before it could 
be touched by any other back except on a punt. In  the modern T ,  
he alnays handles it so as to pre- 
vent defenders from knowing just 
which back has received it. a de- E G C G T T E  

ception less likely to succeed on 
a direct pass 

Rockne Xotre Dame football, p H 
which enjoyed a big vogue in the 
1920s and 1930s but was em- 4 - W A R N E R  

ployed by few teams after World F O R M A T I O N  

U7ar 11, also operates behind a balanced line (see fig. 3 ) ,  but the 
backs are deployed differently, and the ball is aluays passed to 
them by direct pass from centre. The backs in the Xotre Dame svs- 

be, a n d  usually is, steadied b; 
another member of the team; 
and a punt, made by dropping 
the ball from the hands and kick- 

tem first line up in a T and then, at a given signal, i u m ~  into the - . =  
formation shown in fig. 3. They 
may also jump into the same 
formation toward the le f t  The I " I 

yd. behind it. I I 
Warner or single or double - W A R N E R  'OUBLE 

a ing football calls for an unbal- FORMATION 

anced line (see fig. 4 and j) and a widely deployed backfield. The 
line usually is unbalanced by shifting a tackle. but some coaches 
choose to shift a guard instead. In the single wing (fig. 4 ) ,  the 
forward halfback (wing back) stands one yard behind the line 
and up to one yard outside the end. The quarterback (blocking 
back) is placed about one-half yard to the rear of the wing back 
and about two yards inside the wing back position. The fullback 
(plunging back) is I+  yd. behind and I yd. inside the quarterback. 
The left halfback (carrying back 
or tail back) is 14 yd. to the rear 
and I yd. inside the fullback. In  
single wing, teams may shift to 
the left as well as to the right, 
depending upon the needs of the 
moment or the position on the 
field. In  the double wing, rarely used L F I G  6.-6-2-2-1 DEFENS E 

(fig. 5 ) ,  each of the halfbacks (wing backs) stands one yard behind 
the line and one yakd outside his end. The quarterback (blocking 
back) stands about two yards behind the strong side guard. The 
fullback (plunging back) is from 34 to 43 yd. behind the centre, de- 
pending on what play has been called. The fullback is far more 
than a plunger in the double wing. H e  handles the ball first on 
most of the plays and is a key man in starting the delicately meas- 
ured reverses. 

Defense.-Defensive formations vary with the coaching sys- 
tems and with the position of the ball on the field. A defense 
naturally must be much tighter when the attacking team has the 
ball near the defensive team's goal line than it would be near 
mid-field. This tightening has 
given rise to the term, "zone of 
intense resistance." E T G G T E  

The objective of the defense is 
( I )  to recover the ball if an op- 
ponent fumbles i t ;  ( 2 )  to throw 
the runner for a loss or limit him 
to as short a gain as possible; 

1 
FIG.  7.-6-3-2 D E F E N S E  

(3) to bat down or intercept 
any formard pass; (4) to block and try to recover any punt;  or 
( j )  to catch a punt and run it back toward the opposing goal line. 

To accomplish these ends coaches employ various defenses. 
The commonest all-purpose defense is the 6-2-2-1 or 6-3-2 align- 
ment (fig. 6 and 7 ) .  The offense must have, as noted, seven men 
on the line of scrimmage. The defense is free to get along with as 
few as it dares to leave there. In all defenses where only six men 
are left on the defensive scrimmage line, the centre, invariably a 
sturdy player, is the man withdrawn. Defenses calling for fewer 

two forward backs are slightly 
more than I yd. behind the line; 
the two rear backs are about 44 

Q 
F 
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than six men on the scrimmage line are used less often. 

IVhen the centre is withdrawn from the line of scrimmage to 
aid in defense back of the line. he shares with the fullback the 
duty  of  ~ r o t e c t i n g  the zone immediately back of the line. He 
and the fullback are called the "backers up" or  "linebackers." 
Both stand about one yard back of the line. usually behind the 
defensive tackles. The line on defense is spread more widely than 
it  is on attack and is shiited to meet offensive shifts. 

From iour to ten yards behind 
the backers up (in a 6-2-2-1 de- 

G fense) are the defensive half- 
backs. Their lateral spacing 
varies with different coaches. If 
they are too widely spaced: a for- 
ward pass may easily be com- 

F I G .  e .- B O X  D E F E N S E  pleted between them in the 
"middle alley." If they are too 

close together, offensive backs may more easily run outside them or 
passes may be completed in the "flat zones." On an average, the 
defensive halfbacks stand no more than one yard outside their 

oxvn ends. 
Back of the four forward de- 

E T G C G T E fenders in this secondary defense 
stands the safety man. He is 2 0  

yd. behind the scrimmage line on 
ordinary plays, but ,  if the attack- 
ing team is likely to kick, he is 

F I G .  9 .- D I A M O N D  D E F E N S E  from 30 to 40 yd, back. 
The 6-3-2 defense is used only 

when the offensive team is certain not to kick or when the offensive 
team is so close to the defending team's goal that no kick \\-ill be 
made except a drop or place kick in an attempt to score 3 points 
by goal from the field. I n  the 6-3-2 alignment there is no safety 
man. but there are three backers up. 

The box defense (fig. 8 )  calls for a seven-man line, two back- 
ers up and two men in the secondary defense. The  diamond de- 
fense (fig. 9). favoured by Rockne but now used only rarely, 
also calls for a seven-man line xvith one backer up, t ~ o  defensive 
halfbacks and a safety man. 

Defenses calling for the five-man line are used in part  to con- 
fuse the offensive players on their blocking assignments. .in 
offensive blocker cannot block a man n.ho is not there to be 
blocked. The five-man defense invariably calls for three backers 
up-each a potential line defender if he is agile enough to plunge 
one yard forward to the threatened area of the fornard ~vall. 

The  vogue of the T and especially the split T formations 
changed the defensive thinking. T o  stop these attacks coaches 
deployed their forces in ever-changing patterns. The rules fa- 
voured the defense in that it \vas not required to have any set 
number of men on the line of scrimmage. nor did the players on 
defense have to come to a pause in their for~vard movement be- 
fore the ball was put in play. 

The  old standard defenses had difficulty in adjusting to the 
split T line spacing, creating gaps. I t  became necessary to put 
more men close to the line of scrimmage. Five-man lines became 
con~monplace and the four-man lines ceased to be a novelty. The 
4-j.  4-3. tight j, angling j and the Oklahoma j or corner defense 
(which does arvay ~v i th  the old type of end play by bringing the 
ends in so close that they are no longer a force for containment) 
are  among the arrangements used. They amount to eight- or nine- 
man lines. leaving t-KO or three players in the secondary. The 
design is to create chaos by getting more men into the offensive 
backfield. 

.Along with these new deployments. coaches adopted the practice 
of keeping their deiense in a constant state of tlux. Line back- 
ers pop in and out of the line. changing positions and s ~ ~ i t c h i n g  
aisignments. This prevents the offense irom taking a second 
look a t  the defensive setup before the ball is snapped and has 
a disconcerting effect upon the offense in carrying out blocking 
a5signments. 

Officials.-The playing of a game is supervised by a referee. 
an  umpire, a linesman, a field judge and sometimes a back judge. 

Primarily the referee positions the ball, orders play started and 
stopped according to rule, inflicts all penalties, declares all scores 
and is in over-all charge. The .umpire inspects and rules on equip- 
ment and conduct of players. The  linesman locates the line to 
gain and keeps count of the downs for each series, notes xvhether 
players are on side when each play starts and marks the distance 
gained or lost by each play. The field judge keeps time. using a 
stop ~ a t c h  or a scoreboard clock operated by an  assistant. and 
supervises downfield play which has passed his fellow officials. 

Fou l s  a n d  Penalties.- In addition to their primary duties, 
all officials have a joint responsibility for calling fouls; i.e., in- 
fractions of the rules (fig. 10) .  Each one carries a marker which 
he tosses or drops when he calls a foul. At the end of the play 
he reports his ruling to the referee, who inflicts the prescribed 
penalty. Loss of yardage, loss of a do~vn and forfeiture of the 
ball to the offended team are the penalties frequently inflicted. 
S o  team, however, may be penalized more than half the distance 
between the enforcement spot and the goal line. Common fouls, 
with the penalty for each. are :  off side  rema maturely charging 
across a restraining line),  j yd.;  illegal use of hand or arm (hold- 
ing an opponent), 15 yd.;  ineligible pass receiver (in legal forma- 
tion, any offensive lineman betvieen the ends when a scrimmage 
starts) first touching a forward pass beyond the neutral zone, I j 

yd. plus loss of a down; unsportsmanlike conduct (side-line 
coaching, invalid fair-catch signal, illegal return of disqualified 
player to the game, rule violation during- intermissioni: I j yd.;  
illegal position or procedure (less than seven men on the offensive 
scrimmage line a t  the snap, wing back less than one yard behind 
the scrimmage line a t  the snap, false start ,  illegal substitution), 
i yd , ;  illegal motion (by back or lineman a t  the snap) ,  j yd. :  
illegal shift (failure to come to a full. one-second stop after 
shifting). 15 yd. ; illegal return (re-entry of a player into the game 
before eligible under the substitution rule),  I j yd . ;  delay of the 
game (taking more than 2 j sec. to put the ball into play. excessive 
t ime-out),  j yd. ( I  j yd. for delaying the start  of a half) ; personal 
foul (piling on, hurdling. tripping, kicking an opponent, late 
tackling, e tc . ) ,  I j yd., possible ejection of the offender from the 
game; clipping (blocking from behind), I j yd.:  roughing the 
kicker or place-kick holder, I j yd. ;  intentional grounding of a 
forward pass (throwing a pass into the ground to avoid a loss). 
j yd.. loss of a down; illegal pass itn.0 forward passes during 
one don.n. throwing from beyond the scrimmage line, handing 
ball fornard illegally'), j yd.. loss of a down: interference with 
pass receiver, pass declared completed and offended team given 
first down on the spot of the foul; interference xvith pass defender, 
15 yd.. loss of a down; interference xvith opportunity to catch 
a kick. I j yd . ;  batting or kicking a free ball or illegally touching 
a free kick, offended team's ball a t  the spot of the foul;  crawling 
(attempt by a runner to advance the ball after any part of his 
person, other than a hand or foot, has touched the ground 1 ,  j yd. ;  
helping the runner or interlocked interference. I j yd. Although 
an incompleted forward pass does not call for a penalty as such. 
it does result in the loss of a down. 

Any penalty may be declined by the offended team but a player 
~ v h o  is declared ineligible because o i  a personal foul must leave 
the game. A team \\-ill decline a penalty if the pIay,,as com- 
pleted, has given the team a greater advantage than n.ould accrue 
to it by accepting the penalty. Xn example n.ould be a team's 
declining a penalty on a play which ended in its scoring a touch- 
down. 

On the same play. fouls by both teams offset each other and 
the resultant penalties cancel each other. 

I f ,  on a single play. a team commits t ~ v o  fouls: the offended 
team may accept either penalty or decline both. 

(A.  S. BL.;  IV. J. C H . ;  XR. R. H.; .A. DA.)  

History.--Since football requires rather expensive equipment, 
its expansion in high schools was slon. prior to 1920. By that 
time. ton-nship and community high school districts with larger 
taxing units xe re  being iormed. Since more money was available 
for the purchase o i  athletic equipment and ior  the construction 



FOOTBALL 481 

OFF S ~ D E  llNFRACTION ILLEGAL PROCEDURE. ILLEGAL MOTION ILLEGAL SHIFT ILLEGAL DELAY OF 
OF SCRIMMAGE OR POSITION OR SUBSTITUTION RETURN GAME 

FREE KlCK FORMATION) 

PERSONAL FOUL CLIPPING ROUGHING THE KICKER 

ILLEGAL USE OF INTENTIONAL ILLEGALLY PASSING OR FORWARD PASS OR KICK INELIGIBLE RECEIVER BALL ILLEGALLY TOUCHED 
HANDS AND ARMS GROUNDING HANDING BALL FORWARD CATCHING INTERFERENCE DOWNFIELD ON PASS KICKED OR BATTED 

HELPING THE RUNNER BALL DEAD I F  HAND IS MOVED TOUCHDOWN OR SAFETY 
PENALTY PLAY OR INTERLOCKED INTERFERENCE FROM SIDE TO SIDE TOUCHBACK FIELD GOAL 

OR NO SCORE 

START THE CLOCK OR 
TIME-OUT FIRST DOWN BALL READY FOR PLAY NO MORE TIME-OUTS ALLOWED 

FIG. 10.-SIGNALS USED BY OFFICIALS ON FOOTBALL FIELD TO DESIGNATE PENALTIES AND OTHER DECISIONS 

of adequate playing fields. high school football began to expand. 
About 1928 a high school in eastern Illinois ('c$'estville) provided 
a lighting system for the playing of night football. This greatly 
increased the attendance. since it permitted working people to 
attend and permitted games to be played on Friday night as well 
as on Saturday afternoon. Approximately 50% of the high 
school games are now played a t  night. 

Rules.-High school football is played under a code which 
permits a slightly more open type of game than that played by 
the larger colleges and universities. Significant features of the 
code include the following. When a scrimmage kick or a free kick 
touches anything in the receivers' end zone. the ball becomes 
dead and no runback is possible The high school game has 1 2 -  

minute quarters (8-minute for junior high schools) and a 3-minute 
warm-up period is prescribed before the first and third quarters. 
More than one fornard pass may be thronn provided each is 
thronn from behind the line of scrimmage; and a fornard pass 
screen may be formed beyond the line of scrimmage if the pass 

is caught behind the line. Also a kick receiver may make a fair 
catch after which he may put the ball in play either by a snap or 
a free kick. The rules are the same for each of the three types 
of free kick; i e., the kickoff, the free kick after safety and a free 
kick after a fair catch. Any number of substitutes may enter 
when the ball is dead and there is no limit on the number of times 
any player may re-enter. During a time-out charged to either 
team, a player from each team may confer with his coach at  a 
side line. 

;Z carefully devised penalty system permits fixing the spot of 
enforcement \\ithout the necessity of making exceptions for spe- 
cial cases. This is commonly referred to as the "three-and-one" 
system of enforcement. This system provides that the penalty 
for any dead-ball foul is enforced from the succeeding spot (see 
Glossary, belon), regardless of nhere, on or off the field. the 
foul occurs. If a foul occurs during a loose ball such as during 
a kick, pass or fumble, the basic spot for measurement is the pre- 
vious spot. All measurements are from this spot unless the foul 
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is committed by the offensive team and at  a place behind the pre- 
vious spot. I n  that case, measurement is from the spot of the 
foul. The same principle applies to a foul which occurs during 
a running play. In  this case, the basic enforcement spot is the 
spot where the run ends. 

High school football rules are made by a committee composed 
of one representative chosen by each state high school athletic 
association. This committee acts jointly ni th  the National Junior 
College Athletic association and the National Association of Inter- 
collegiate Athletics. Safety and research committees operate 
during the entire season. All committee efforts are co-ordinated 
through the office of the National Federation of State High 
School Athletic Associations. Eligibility rules. regulations about 
scheduling games, the number of games which may be played 
during one season, the number of weeks of practice which 
must precede the playing of the first game and the opening and 
closing dates which mark the football season are administered in 
each state by its state high school association. Xo national or 
sectional championships are permitted and boml-type games are 
not approved, 

History.-Six-man football was originated in 1934 by Stephen 
E. Epler, athletic coach a t  Chester high school, Chester. Neb., 
who felt the need of a game that could be played by small second- 
ary schools which could not produce enough players to build an 
11-man squad plus an additional 11 for practice scrimmage and 
substitutions. Other considerations were the danger to young 
players in the 11-man game, the cost of equipment beyond the 
means of many small schools and the great distances between 
schools in states such as Nebraska. 

The rules drawn up by Epler were such as to retain the essential 
factors of blocking, tackling, running and passing while opening 
the way to new possibilities for skill and strategy. This produced 
a sport with many characteristics of a new game rather than 
merely regulation football played by teams of six players each. 

The first six-man game was played in the fall of 1934 a t  Hebron, 
Neb. The two teams, made up of players from four different 
Xebraska high schools, battled to a 19-19 tie. The game had an 
appeal for small secondary schools which had never attempted 
to compete in regulation football and to other schools whose 
athletic budgets had been reduced during the depression years of 
the early 1930s, and spread throughout the U.S. and to Canada. 
I t  was played by primary and secondary schools, boys' clubs and 
college intramural teams. 

Rules.-The game is played by two teams of six men each. 
A team consists of a centre, two ends, a quarterback, a halfback 
and a fullback. The field of play is roo yd. long and 40 yd. nide 
t\ith two end zones 10 yd. deep. Three officials, a referee, an 
umpire and a linesman, supervise the play. The essential differ- 
ences between the 6-man and the 11-man game are as follons. 
After the ball is snapped, a clear (backward) pass or a forward 
pass must be thrown before the ball can cross the scrimillage line. 
Violation of this rule is a foul and calls for a five-yard penalty; 
a hand-off is not considered a pass. Every player is eligible to 
receive a forward pass; during a series of downs, the team in pos- 
session must advance the ball 15 yd. or give it  up to the opposing 
team. A field goal counts 4 points. The try after touchdown 
starts a t  the 3-yd. line with a successful kick scoring 2 points; a 
run or a pass scores only I .  Fair catches and return kicks are 
not used. Also, if a t  the end of the first half or during the second 
half a team acquires not less than 45 points more than its op- 
ponent, the game ends. 

In nearly all other essentials the rules for 6-man football are 
the same as those for 11-man football. 

Variations.--In the 1950s many schools changed from 6-man 
to 8-man teams, which played on the smaller field but under the 
11-man rules. The team is made up the same as the six-man team 
with the addition of tm70 linemen who, with the centre, are ineligi- 
ble to receive forward passes. In a few areas, games are played 
by teams made up of five or nine players. 

Touch  a n d  T a i l  Football.-Touch football may be played 

with little or no equipment by varying numbers of players. Either 
6-man or 11-man rules may be followed. Body contact is kept 
to a minimum since the ball carrier need only be touched, usually 
with both hands, rather than tackled. Sometimes each player 
carries a handkerchief protruding from a hip pocket. I n  such 
cases the possession of the handkerchief is substituted for touch- 
ing. This form of the game is known as tail football. 

. 

Other rules peculiar to touch football are: The ball becomes 
dead whenever it strikes the ground. A team which intends to 
punt must announce its intention before the down begins and 
must actually punt the ball, neither team being a l l o ~ ~ ~ e d  to cross 
the line of scrimmage until after the kick. There is no try after 
touchdown. If a game ends in a tie the baIl is taken to mid-field 
and each team is allowed ,one series of four downs. One point is 
scored by the team making the longest total advance during this 
overtime series. (H. V. P.) 

E. U.S. PROFESSIONAL FOOTBALL 

E a r l y  History, 1895-1920.-The first professional football 
game to be officially recognized as such was played in the town- 
ship of Latrobe, Pa., on Aug. 31, 1895. Latrobe beat a team 
from Jeannette, 10 mi. away, by the score of 12-0 and major 
league football had been inaugurated. For the next ten years, 
Latrobe fielded a powerful team which played whenever and 
wherever it could for uhatever returns it  could earn. 

John Brallier, who became a dentist in Latrobe, was recorded 
as the first "confessed" professional after he left the University 
of Res t  Virginia team to play for Latrobe. Other college ath- 
letes, horvever, were earning expenses in scattered games of the 
time. Fielding Yost, later to become an outspoken opponent of 
professional football, played with the Greensburg, Pa., team. 
Walter Okeson of Lehigh, Walter Howard of Cornell and Thomas 
Trenchard of Princeton were heroes of many off-record contests. 
In  1897 the entire backfield of Lafayette college in Easton, Pa., 
played also for Greensburg. 

During the next few years other professional teams appeared. 
In Pittsburgh, Pa., the Duquesne County and Athletic club mas 
created and its rosters listed some of the most famous college 
players of the day. Heffelfinger of Yale, Arthur Poe of Prince- 
ton, G. H. Brooke and P. D. Overfield of Pennsylvania, Fred 
Crolius of Dartmouth, Bemus and Hawey Pierce, the two mag- 
nificent American Indian athletes from Carlisle, all as promi- 
nent then as the All-Americans of a half century later, played for 
Duquesne. 

Upper Sew '170rk state folloned Pennsylvania into professional 
football soon after the start a t  Latrobe. There were teams in 
Buffalo, Syracuse, Watertonn, Auburn, Corinth, Clayton, Oswego, 
Alexandria Bay and Ogdensburg. On Dec. 28, 1902, Syracuse, 
with "Pop" Warner and his brother Bill in the line-up along with 
Phil Draper, \Tilliams college immortal, and the Pierce brothers, 
defeated the Philadelphia Nationals, 6-0, in the first indoor foot- 
ball game at  Madison Square Garden, New Uork city. Thirty 
years later the Chicago Bears beat the Portsmouth Spartans, 9-0, 
in the Chicago Stadium. These t\\o contests were the only major 
league games held indoors. 

In 1902 Cornelius ("Connie Mack") McGillicuddy (1862- 
19j6) organized a football team which he named the Philadelphia 
Athletics. In the line-up was George ("Rube") Waddell, the 
famous pitcher of Mack's baseball team. Mack claimed the 
"championship of the world" after his club vanquished a squad 
representing Pittsburgh which had Christy Mathewson, another 
great baseball pitcher, as its fullback. Mathewson had been a 
star during his college days at  Bucknell. Again the Pierce brothers 
nere on hand, playing for Philadelphia. 

Like Xew York state, Ohio began to sponsor town teams. For 
2 0  years leading to 1920, uhen the American Professional Foot- 
ball association (later the National Football league) was formed, 
there mere teams in Canton, >IassiIlon, Akron. Shelby. Columbus 
and Dayton. At Canton Jim Thorpe, the American Indian ath- 
lete, first played as an admitted professional after leaving Carlisle 
in 1g12, the year of his triumph at  the Olympic games in Stock- 
holm. Thorpe ended his career in 1926, again with Canton after 
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playing with Cleveland, Rock Island, the New York Giants and, 
in 1923, ~ i i t h  a team of his own called the Oorang Indians made 
up entirely of Indians. 

College stars of the time did not enter the professional game 
as eagerly as they did in the more prosperous years after World 
War 11, but the early squads included such players as IIlillie Hes- 
ton of Michigan, D. 0 .  ("Tuss") McLaughry of Dartmouth, 
Charles Brinkley of Harvard, Herbert ("Fido") Kempton of 
Yale, Fritz Pollard of Brown. John ("Jock") Sutherland. Earle 
("Greasy") Neale. Lou Little of Pennsylvania, the Hor~veen 
brothers, Arnold and Ralph, of Harvard and many others. 

One of the most unusual teams of history represented Colum- 
bus, O., in 1906 and for several years thereafter. Sponsored by 
the Pennsylvania railway and calling itself the Panhandles. this 
team had six brothers, the Nessers. who were railroad ~ ~ o r k e r s ,  
in its line-up. These rugged men practised in their leisure hours 
after full days of railroad work. All of them-John, Ted, Frank, 
Phil, Fred and A1 Nesser-were besieged with contracts from col- 
leges and other professional teams but they preferred to stay on 
the job at  home and play the bruising game "just for fun." Only 
A1 accepted outside offers. playing with teams in Akron and Cleve- 
land and with the New York Giants championship team of 1927. 
He completed 25 years of professional football in 1931. 

The combination of World War I, a chance remark by Robert 
Zuppke, veteran coach of the University of Illinois, and the en- 
thusiasm for football of George Halas of Chicago combined in 
1918 to spark the beginning of the modern major league game. 

Zuppke, a t  the postseason banquet of his 1917 Illinois team 
(on which Halas had been an outstanding end), said that it mas 
unfortunate that football players a t  the time when they were just 
beginning to learn something about the game were graduated from 
college and played it  no more. A few weeks later, reporting for 
training at  Great Lakes Naval Training station in Illinois, Halas 
found several recent college stars eager to continue playing. By 
New Year's day of 1919, a Rose Bowl championship match was 
held. in which Great Lakes upset a powerful Mare Island team. 

On the Great Lakes squad were players who were to be the first 
stars of the future National Football league. John ("Paddy") 
Driscoll of Northwestern university (who succeeded Halas as 
head coach of the professional Chicago Bears 37 years later for 
the 1956 season) n7as one of the Great Lakes halfbacks; James 
Conzelman (later head coach of the professional Chicago Cardi- 
nals' 1947 championship team), Emmett Keefe, Harold Erickson, 
John ("Dutch") Lauer and Hugh Blacklock were other Great 
Lakes players. 

Through this same period the pattern of football was develop- 
ing and changing rapidly, with the professionals in large part lead- 
ing the way. In  1906 the forward pass was legalized in an effort 
to refine and open up the game but it was not until 1913 that 
the passing game began to assert itself (see U.S. College Football 
History, above). For the next 2 j years the pass play fermented, 
being used mostly as a desperation maneuver and often not suc- 
cessfully. Then came the explosion of the T formation as played 
by the Chicago Bears, with Sid Luckman at quarterback. In the 
championship game of 1940, the Bears defeated the Washington 
Redskins, 73-0. With this game, and the parallel performance 
of Sammy Baugh in the same era, the pass took its present place 
as almost half of each team's attack. (See below.) 

Rockne, who \\-as to become one of the immortals of football 
as a coach at  Notre Dame, was one of the busiest and hardest-to- 
trace professional players of the 1914-20 period. He played as 
often as he could for whatever team was offering the best salary. 
One team claimed he played against them in six successive games 
in six different uniforms. H e  was one of the trickiest and hardest 
ends to stop. 

The Growing Years, 1920-45.-As the early days ended with 
the organizing of the American Professional Football association 
in 1920, hundreds of unrecorded narriors of the gridiron faded 
from the scene. Scant records had been kept and the bruising 
battles of pickup games were lost forever. Even the glory of 
the individual stars dimmed, leaving only Jim Thorpe to live a 
few more years in sports pages. Unpadded, often unpaid, the 

pioneers played a vicious and smashing game of foothall, often 
for the full 60 minutes of each encounter unless crippled beyond 
the possibility of completing the game. A "big" squad of those 
days might have contained I j players; the modern teams of more 
than 30 players, specialists and platoons were unkno~vn. 

Jim Thorpe was a superlative back. but his approach to the 
game TTas lighthearted and erratic. Despite contempt for the 
ordinary training rules, however. Thorpe could run in the open, 
crash the line and shatter the attack of his opponents. H e  ran 
like the later star, Harold ("Red") Grange, with swiveling hips, 
change of pace and extreme confidence. Defensively he broke up 
opponents with a lethal and "slightly illegal" special shoulder pad 
mith an outer covering of sheet metal, nhich he was ordered not 
to wear when the league was formed. I t  mas said by those who 
had played with and against Jim Thorpe that he was one of the 
greatest football players of all time. Thorpe, ~ v h o  died in 19j3, 
also excelled in other sports and was recognized by many as a 
great athlete. In  his honour, the towns of Mauch Chunk and 
East Mauch Chunk. Pa., were joined and renamed Jim Thorpe. 

Eleven league franchises at  $100 each were sold when the 
American Professional Football association v7as officially formed 
on Sept. 17, 1920. Jim Thorpe was elected president and George 
Halas purchased a franchise for the Staley Starch company of 
Decatur, Ill., which had recently made him athletic director. The 
first 11 teams in the league were the Canton Bulldogs (Thorpe's 
team), Cleveland Indians, Dayton Triangles, Akron Professionals, 
Massillon Tigers, Rochester, N.Y., Giants, Rock Island, Ill., 
Muncie, Ind., Hammond, Ind., the Chicago Cardinals and the 
Staleys, who became the Chicago Bears in 1922. 

The league had a perilous beginning that fall. Few games were 
played and there seemed little chance that the league would sur- 
vive. However, in April 1921 the league elected Joe Carr,  an 
experienced promoter, as its new president. Carr, who guided 
the National Football league until his death in 1939, created an 
immediate realignment of teams. Massillon, Muncie and Ham- 
mond dropped out; Green Bay, Wis., Buffalo, Detroit, Columbus 
and Cincinnati came in and a full schedule was completed with 
the Chicago Bears winning more games than any other team. Kot 
until 1933 did the X.F.L. play in two divisions with an annual 
championship game. 

The appearance of the Green Bay Packers in 1921 was the be- 
ginning of a football saga. With a population of only 30,000 
(growing to jo,ooo, 35 years later), Green Bay always gave the 
team more support than New York city gave its Giants. For 
more than a decade the National Football league survived with 
little support from the fans and even less from newspapers. 
Some franchises moved to other cities; new teams joined; some 
dropped out. By the 1960s only the Chicago Bears, Chicago 
Cardinals and Green Bay Packers had survived in the same place 
they had started. From 1921, 45 cities were the homes of N.F.L. 
teams. 

The first trend toward prosperity began in 192j when "Red" 
Grange left the University of Illinois to play mith the Chicago 
Bears. Grange mas the biggest name in the sports world a t  that 
time, and he was the spark that professional football needed. His 
debut against the Chicago Cardinals drew a capacity crowd of 
36,000. Seven days later 68,000 jammed New York's Polo 
Grounds to see him play against the Giants. Grange and the 
Bears then went on a coast-to-coast tour that sowed the seeds of 
interest in the sport. Later, television helped complete the job 
of publicizing major league football. Grange established himself 
as one of the all-time stars of the X.F.L. before he retired in 193 j. 

Other factors were boosting the public interest. One was the 
T formation which was to startle the entire sports world in 1940; 
the other TTas a long list of brilliant players developed in the 
K.F.L. Most spectacular of all were two quarterbacks. Baugh 
and Luckman, beginning careers that stretched over many sea- 
sons. Baugh amazed experts through 16 years of competition. 

Football's offense at  this period was specializing in the single 
and double wing. with some plays being run from punt and short 
punt formation. The defense, as it always does, was catching up 
with these maneuvers, however, and the Chicago Bears' Halas, 
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retired since 1930 as a player and spending his full time as head 
coach, was u-orking on the T formation. Aiding and abetting these 
schemes to crush opponents of the future was Clark Shaughnessy, 
one of the top strategists of the game. In  1939 Luckman, a 
Columbia university star, joined the Bears and the T was ready. 

In the championship game of 1940 against the Washington Red- 
skins it  was exploited, and a fine IVashington team was the victim 
of a 73-0 massacre. The single ning and other formations, be- 
ginning in 1941, were eclipsed by the T formation in U.S. football. 

Luckman's individual brilliance through his I 2-year career with 
the Bears was helped by the outstanding ability of his teammates. 
Squads were built for years around the centre, Clyde ("Bulldog") 
Turner, one of the players who will be ranked with the best so 
long as U.S. football is played. 

Baugh. joining the league with the Washington team in 1937, 
soon demonstrated his unprecedented ability as a passer. When 
Baugh finally retired in 19 j3, he was acclaimed as a great offensive 
player as veil as a sound defensive competitor and the league's 
leading punter through three seasons. He also led the league 
in interceptions one season besides being the top passer statisti- 
cally through six. In  1945 Baugh threw 182 passes, completing 
128 for a record .703 completion record. Only four were inter- 
cepted, also a record. Twice he tossed six touchdown passes in 
one ganle and by the end of his career he had attempted 2,983 
and completed 1,689 for 18 j  touchdo\vns, all league records. His 
six-in-one-game record \\-as beaten by Luclrman, who fired seven 
in 1943 against the K e ~ v  York Giants. 

During World 'Cl'ar 11, when 638 N.F.L. players served in the 
armed forces, 22 of whom died in action. the league continued. 
Some franchises were merged to provide better competition, and 
the sport continued to draw growing support of the fans. A 
strong factor in its fast gronth prior to World LVar I1 was the 
annual All-Star game in Soldier field. Chicago, promoted by the 
Chicago Tribune Charities fund and fielding the professional 
champions of each previous season against a picked squad of 
recently graduated college stars. Started in 1934, the series be- 
gan to lose public interest in the early 1950s folloning several 
devastating defeats of the College All-Stars, but interest revived 
nhen the sponsors appointed professional coaches for the All-Star 
team in the 1954 game and thereafter. 
The Modern  Era.-In 1945 a rival league, the All America 

Football conference, n-as formed with eight clubs representing 
Brooklyn, Buffalo, Chicago, Cleveland, Los Angeles, Miami. Fla., 
Ken York city and San Francisco. Dan Topping, owner of the 
former Brooklyn AT.F.L. team, transferred his entire squad to 
the A.A.F.C. There was considerable opposition among the 
N.F.L. owners against the new league, and four years of compe- 
tition for support followed. When it ended before the 1950 sea- 
son, professional football in general had come of age and the fans 
from coast to coast were aware of its existence. Under an agree- 
ment between the leagues, Baltimore, San Francisco and Cleveland 
moved their teams into the N F.L. and the balance of the A.A F.C. 
players were pooled and drafted by the 13 clubs in the N.F.L. 
After one season the league was reorganized into 12 clubs: the 
Baltimore Colts, Chicago Bears, Chicago Cardinals, Cleveland 
Browns, Detroit Lions, Green Bay Packers, Los Angeles Rams, 
New York Giants. Philadelphia Eagles, Pittsburgh Steelers, San 
Francisco Forty-Niners and Washington Redskins. Attendance 
records started to climb rapidly as the new era opened. Bert 
Bell, veteran player, coach and owner, was commissioner of the 
league from 1946 until his death in 1959. Pete Rozelle, general 
manager of the Los Angeles Rams, was named as Bell's successor in 
1960. Annual attendance passed the 2,000,000 mark by the mid- 
1950s and television made the stars of the league well known na- 
tionally. In  1960 the Cardinals moved to St. Louis. 

In  19j9 a new American Football league was organized with 
Joe Foss, LITorld War I1 air hero and former governor of South 
Dakota, serving as its first commissioner. 

Rules.-The rules of professional football permit a more wide- 
open, high-scoring game than that played by the colleges, despite 
the fact that only one point can be scored after touchdown whether 
the ball is run, passed or kicked. Because the professional goal 

posts are on the goal line rather than at  the back of the ten-yard 
end zone as in the college game, the professionals attempt and 
make more field goals than college teams. 

In professional ball a member of the defensive team can run 
with a recovered fumble; the colleges call the ball dead at  recov- 
ery. A professional ball carrier can rise and run if he falls to 
the ground unless he had gone down as the result of contact with 
an opponent; the collegian is down even though he slips and falls. 
The professionals have added a fifth official, the back judge, to 
the four who are standard in the college game. Substitutions are 
unrestricted in professional rules while the colleges moved to- 
rvard the same system after the drastic antiplatoon ruling in 1 9 j 3  

In professional football, divisional play-offs or championship 
games cannot end in a tie. If the score is tied after the regulation 
60 minutes, additional periods of 15 minutes each are played. 
The first team to score a touchdown, field goal or safety is de- 
clared the winner and the game ends immediately. This "sudden 
death" system allo~red Baltimore to defeat New York, 23 to 17. 
for the championship in 19 j8 by scoring a touchdown after 8 min. 
I j sec. of the first overtime period. 

Court  Ruling.-In 1957 a lawsuit instigated by a former 
N.F.L. player, LVilliam Radovich, resulted in a decision by the 
L.S. supreme court that professional football is a business sub- 
ject to antitrust laws (Sherman act) in spite of a previous court 
ruling that professional baseball is exempt from this law. 

(R. L. TT.) 
F. GLOSSARY: L.S. FOOTBALL 

Approved ruling.-An official decision on a given statement of facts. 
It  serves to illustrate the spirit and application of the rules. 

Blocking.-Obstructing an opponent by contacting him with any 
part of the blocker's body; also stopping or deflecting an opponent's 
kick before it passes the scrimmage line. 

Catch.-Act of establishing player possession of a live ball in flight. 
Chain gang.--4 group of men under the direction of the linesman 

who handle the yardage chain and the down indicator. 
Co?npletion.-A catch of a teammate's pass. 
Conversion.-A successful try. 
Dead ball.-A ball not in play. 
Dead-ball spot.-The spot on the playing field at which the ball be- 

came dead at the completion of the-last p;evious down. 
Dzsqualified player.-A player who becomes ineligible for further 

participation in the game. 
Down.-A unit of the game which starts with a snap or free kick 

and ends when the ball next becomes dead. 
Down indicator.-A device mounted on a rod and showing the num- 

ber of the donn in the current series, the rod being positioned at one 
of the side lines on the defending team's scrimmage line. 

Enforcenzent spot.-The spot from which the penalty for a foul is 
enforced. 

Fade.-The movement of a passer toward his own end line prior to 
throwing a forward pass. 

Fair catch.-A catch of a kick beyond the neutral zone by a player 
of the receiving team who has obviously signaled his intention by rais- 
ing one hand clearly above his head. When a fair catch is made the 
ball becomes dead on the spot. 

Field goal.-A place kick or a drop kick which passes over the cross- 
bar or directly over an upright of the receiving team's goal before it 
touches the ground or a player of the kicking team. It may be a scrim- 
mage kick or a return kick, but not a free kick. A field goal scores 3 
points for the kicking team (4 points in six-man football). 

Flag or handkerchief.-An ofiicial's penalty marker. 
Forward pass.-A live ball thrown toward the opponents' end line. 

The ball becomes dead if it touches the ground before being caught. 
Free ball.-A live ball, other than a forward pass, not in player pos- 

session. 
Free kick.-A kick made under restrictions which prohibit either 

team from advancing beyond established restraining lines until the ball 
is kicked. 

Fumble.-Loss of the ball by a player other than by handling, passing 
or kicking. 

Gain.-Advancement of the ball beyond the line of scrimmage during 
a down. 

Goal to go.-An expression used when the line to gain is the goal line. 
Handing or hand-off.-Transferring the ball from one teammate to 

another without throwing or kicking it. 
In-bounds spot.-The intersection of the nearer in-bounds line and 

the yard line passing through the dead-ball spot or through the spot 
where the ball is left by a penalty. 

Interception.-A catch of an opponent's fumble or pass. 
Kickof.-A free kick which starts each half of the game and follows 

each try or field goal. It  must be a place kick or a drop kick. 
Lateral or backward pass.-A live ball thrown toward or parallel to 
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the passer's end line. The ball remains live even though it may touch 
the ground before being caught. 

Linr to gain.-For a series oi do~vns, a line 10 yd. ( I  j yd. for six-man 
football) in advance of the ball's most forward point at  the commence- 
ment of the series, but i i  this line is in the opponents' end zone the goal 
line becomes the line to gain. 

Live ball.-A ball in play. A ball passed, kicked or fumbled which 
has not yet touched the ground is a live ball in flight. 

Loose ball.-A free ball. 
Loss.-Failure to advance the ball to the line of scrimmage during a 

down. 
Loss of a down.-Denial of the right to repeat a down because of a 

penalty or an incompleted forward pass. 
~Measztrentenf.-The bringing in of the yardage chain from the side 

line to determine whether a team has advanced the ball to or beyond its 
line to gain. 

Mug.-An unsuccessful attempt to catch or recover a ball, the ball 
being touched in the attempt. 

.Veutral zone.-The space, equal to the length of the football, between 
the two lines of scrimmage. 

Out of boz~nds.-Any area other than that bounded by the two side 
lines and the two end lines. 

Oztt-of-boufzds spot.-The point at  which, according to rule, the 
ball is declared out of bounds. 

Pass.-Throw. A pass ends when the hall is caught, recovered or 
declared dead. 

Play.-The tactic used during a down to advance the ball. 
Player.-Any one of the participants actually in the game at any 

particular time. 
Play ruling.-Statement of a play situation and the correct ruling. 
Pos,~essiort.-A player is in possession when he has a live ball in his 

hands and is exercising control over that ball. A team is in possession 
when one of its players is in possession, while a kick is b e i n ~  attempted 
or while a forward pass thrown by one of its players is in flight. 

Prrjrious spot.-The point from which the ball was last put into play. 
Receiver.-A potential pass catcher on the offensive team or a poten- 

tial kick catcher on the defensive team. 
Recovery.-Securing player possession of a live ball after it strikes 

the ground. 
Return kick.-'\ kick after change of team possession during a down, 

or kicking the ball while it is held ior an opponent's kick. 
Rutzback.--4dvancement of the ball by a catcher of an opponent's 

kick, pass or fumble. 
Runner.-A player in possession of a live ball. 
Safety.-See Touchback. 
Scrit7z?izage.-The interplay of the two teams during a down in n hich 

play begins with a snap. 
Scrimvzajie kick.-11 Lick by the team designated to put the ball into 

play durink a scrimmage before team possession changes. 
Scrimmage 1ivze.-For each team, the yard line and its vcrtical plane 

which passes through the point of the ball nearest that team's entl line. 
Series of doa~ns.-.$ group of four consecutive scrimmage downs dur- 

ing which the team In possession must advance the ball to or beyond 
the line to gain. If they succeed a new series of downs is begun. If 
they fail they must surrender the ball to their opponents. 

Snap.-Handing or passing a ball back from its position on the 
ground with a quick and continuous motion of the hand or hands, the 
ball actually leaving the hand or hands in this motion. 

Spot of the foul.-The point at  which a foul occurs; if out of bounds 
between the goal lines, the intersection of the nearer in-bounds line 
and the yard line ext~nded through the spot of the foul; if the foul is 
committed by a nonplayer, the spot of the foul is the previous spot. 

Spot where a ruiz ends.-The point where the runner loses player 
possession of the ball or where the ball becomes dead in his posseslion. 

Substitute.-.\ replacement ior a player or a player vacancy. 
Sztcreedirzg spot.-Relating to a foul, the point at which the ball 

would have been put in play if that foul had not occurrcd. If thc foul 
is committed after a touchdolvn but before the try, the succeeding spot 
is the 40-vd. line (.zo-yd. line in six-man iootball) of the team vhich - - 
next kicks off. 

Toz~chbark.-it'hen the ball is out of bounds behind a goal line (es- 
cept from an incompleted for~vard pass), when the ball becomes dead 
in possession of a plajer behind hls own goal line or when a penalty 
leaves the ball on or behind that line, it is a touchback if the attacking 
team IS lesponsible for the ball being on or behind that goal line Ii 
the defending team is responsible, it is a safety and scores 2 points for 
the attacking team. 

Touchdown -A score of 6 points for the team whose player is legally 
in nossession of the ball \\ hile an1 part of it is on, above or behind his . . 

opponents1 goal line. 
Try.-.\n attempt by the team making a touchdown to further in- 

crease its score during one scrimmage down from the defending team's 
z-yd. line (professional and secondary school football) or 3-yd. line 
(college and six-man football) while lime is out. During this d o ~ ~ n ,  a 
drop kick or a place kick in the manner of a field goal scores 2 points 
in 6-man, I point in 11-man iootball. A forward pass or run ending 
beyond the goal line scores 2 points in college and A.F.L. football, 1 
point in X.F.L., six-man and most secondary school football. 

Yardage chai)z.-A chain. joining two 5-it. rods, the rods being ex- 

actly 10 yd. apart ( I  j yd. in six-man football) when the chain is fully 
extended. Used on one of the side lines to mark the line to gain. 

Yard line.-Any line, marked or unmarked, on the field of play par- 
allel to the end lines. .\ team's own yard lines are numbered con- 
secutively from its own goal line to the jo-yd. line (40-yd. line in six- 
man football). 

Yards to go.-On any down, the distance between the line of scrim- 
mage and the line to gain. (A. Da.)  

111. CANADIAN FOOTBALL 
Although Canadian football stems from English Rugby, modern  

rules changes brought i t  closer and closer to  U.S. football. Only 
the  practised eye can discern the differences. T h e  playing field is 
larger, being I I O  yd. long and 65 yd.  \\-ide. The  end zones are  
a j  yd .  deep. T h e  wide field encourages lateral passing and the 
deep end zones. forward passing for  touchdo~vns.  There  are  1 2  

men on a team. and the extra man  is called a flying wing. H e  
is invariably used in the backfield on offense and as a linehacker 
on defense. T h e  other positions are  the same as those in U.S. 
football and have the same names. Formerly they were different. 
but many players x e r e  imported from the U.S. af ter  World W a r  11 
and U.S. nomenclature was introduced. 

There are only three downs in the Canadian game. Teams  must  
t ry  for the big gain, ~vhich  makes the play more  open than in L.S. 
football. Blocking. unlimited in U.S. football. was restricted in 
Canadian football to a point ten jrards beyond the line of scrim- 
mage. A single point may  be  scored in Canadian football if the  
team in possession kicks the  ball over the defending team's dead 
line, which is 2; yd. beyond the goal line. and it may  also he  scored 
if the defending team's safety back is tackled or run out  of bounds 
in his own end zone af ter  receiving a kick. Otherwise the  scoring 
in the Canadian game is exactly the same as tha t  of the C.S.  game: 
except that  the t ry  after touchdown (from the 5-yd. line) is worth 
only I point regardless of how i t  is made. Offensive and  defen- 
sive formations are  similar t o  those in U.S. football. (D. C.) 

IV. ASSOCIATION FOOTBALL (SOCCER) 
A. BRITISH ASSOCIATIOY FOOTBALL 

Rules of Play.-Association football (commonly abbreviated 
as  "soccer") is played b y  two sides of 11 men each, with a round, 
leather-covered. inflated rubber bladder not more  than 2 8  in.  o r  
less than 2 7  in. in circumference and weighing not  more  than I Ib. 
or less than 14 oz. a t  the  beginning of the  game. T h e  ball m a y  
be  kicked, butted or played with any part  of the  body except the 
hands;  only the goalkeeper is allowed to  handle the ball and he  
may  handle i t  only in his own penalty area (and when so doing 
may  not take more  than four steps without bouncing the  ball on 
the  ground). T h e  game is played on a field (pitch) not  less than 
IOO yd.  and not  more than 130 yd. long, and not  less than 50 yd. 
o r  more than IOO yd. wide. -4s a general rule full-size pitches are 
115 yd. long and 75 yd.  wide. Goals eight yards wide and  eight 
feet high are placed in the  centre of each end line. T h e  mark-  
ings on the field and the normal positions of the  players a t  the  
s tar t  of the game are  shown in fig. 11. T h e  team scoring the  
greater number of goals wins the match. T o  score a goal a side 
must force the ball into its opponents' goal without throwing, 
carrying or propelling i t  by  hand or a r m ;  a player diverting the 
ball into his OTT-n goal by  any method scores for his opponents. 
A free kick a t  the  spot of the  offense is awarded to  the nonoffend- 
ing side after a breach of the  rules, the most common offenses be- 
ing offside play, handling the  ball, tripping, pushing o r  illegally 
charging or obstructing an  opponent. An unintentional breach 
of the rules in most cases does not earn punishment. M a n y  fouls 
b y  a defending player within his own penalty area (see fig. 11) are  
punished by a penalty kick, taken by any one of the  attacking 
side from the penalty spot 12 yd.  in front of the centre of t he  
goal with only the kicker and the goalkeeper within the  penalty 
area.  The  game lasts for go minutes o r  such less time a s  m a y  be  
z~greed upon, and is divided into two equal periods, the sides chang- 
ing over and attacking different ends af ter  half time. T h e  teams 
toss before the s tar t  and the winners of the toss may  decide either 
vihich end they will at tack first or whether they will kick off first. 
T h e  game is started or restarted af ter  a goal o r  the change of ends 
b y  a place kick from the  centre spot. If the ball is driven over a 
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side line or touch line, play is restarted by a member of the side 
~ ~ h i c h  did not last touch the ball throwing the ball into the field 
of play with both hands from above the head from a stationary 
position. This is known as a throw-in. If the attackers force 
the ball over their opponents' end or goal line, the defenders re- 

FIG. 11.-SOCCER F I E L D  A N D  POSITION OF  PLAYERS AT THE KICKOFF 

start play with a free place kick from within the goal area (see 
fig. 1 1 ) ;  if the defenders divert the ball over their own end line 
the attackers restart play ui th  a free place kick from uithin one 
yard of the nearest corner of the playing area (a corner kick). 

C h a n g i n g  Conditions.-Enthusiasts of the game would have 
had some difficulty in recognizing the sport until about 30 years 
after the founding of the Football association in 1863.  For a 
long time a side consisted of a goalkeeper, one back, one hali- 
back and eight forwards who roamed the field more like a pack 
of hounds than a forward line. These forwards relied almost 
entirely on mass dribbling and on charging, especially charging of 
the goalkeeper out of the way of an expected shot or centre. 
Preston North End mas, perhaps, the greatest exponent of this 
method of overcoming the most important member of the defense. 
The next formation was a goalkeeper, two backs, two halfbacks 
and six formards; but from 1883 on, most teams translated an- 
other forward into a halfback and so adopted the normal modern 
formation. The throw-in from touch at  first was done nith one 
hand, but so expert did some players become at  hurling the ball 
into the goalmouth from a 40- or even jo-yd. range that it was 
thought necessary first to make the thrower use two hands and 
then to make him throw with t n o  hands from above his head from 
a standing position. Crossbars did not replace tapes and so avert 
innumerable arguments until 1883. Until 1891 there were no 
linesmen; each side had its o m  umpire and the referee mas used 
only as a final court of appeal; after 1891 the umpires were 
abolished and the referee became an active participant; one re- 

sult of this was the founding in 1893 of the Referees' association, 
which improved the standard of refereeing immeasurably and 
was the forerunner of similar invaluable organizations all over 
the world. I t  was only in 1891,  too, that the goalkeeper was 
protected from charging except when he was in the act of playing 
the ball or was 'obstructing another player. At about this time, 
again, the penalty kick u a s  introduced. It was not only the rules. 
however, nhich were far different in those days; so was the ap- 
pearance of the players. For a long time it was customary to 
wear knickerbockers fastened tightly below the knee. with long, 
overlapping stockings; boots were of the ordinary type, with the 
addition of tn-o or three crossbars on the sole and one crossbar on 
the heel; the wearing of moustaches and caps was normal, that of 
beards and top hats not rare. 

T h e  Offside Rule.-The rule which caused most trouble 
through the years was the one defining off side. From 1886 to 
1928 it read: "When a player plays the ball or throws it in from 
touch any player of the same side, vho,  a t  such moment of play- 
ing or throwing in. is nearer to his opponents' goal line. is out of 
play and may not himself touch the ball or in any way interfere 
nith an opponent until the ball has been played. unless there are, 
at such moment of playing or throwing in, a t  least three of his 
opponents nearer their own goal line. A player is not out of play 
in case of a corner kick or when the ball is kicked out from goal 
or when it has last been played by an opponent." 

Difficulty in applying the law arose from the words "at such 
moment of playing or throwing in." Presume that a centre for- 
mard ( A )  has the ball a t  his feet a t  the halfway line, that the out- 
side left (B) is behind the halfway line and that seven or eight 
of the opposing side are in their own half. A now kicks the ball 
fornard and high to the left-hand touch line; the attention of the 
players, and probably the referee, is directed toward the spot 
where the ball mill fall. But just as it is about to fall B suddenly 
arrives, having rushed up the field under the kick, and takes the 
ball on with him, although only txvo of the opposing side now are 
between him and the goal line. B obviously is not off side, because 
nhen the ball was kicked by A he was behind A .  But from the 
cro~vd there is likely to be a vociferous shout of "off side." The 
difficulty of seeing and remembering the exact position of each 
player at the moment of kicking caused endless disputes. The 
adoption of the diagonal system of refereeing did much to ensure 
accuracy of official judgment. Under this system the referee 
moves along a prearranged diagonal of the field and each linesman 
is responsible for one set of forwards and alnays nil1 be up with 
that set \\hen it is attacking. The referee is in the best position 
to see incidents in the goalmouth and mill always have one lines- 
man co-operating with him there ~vhile the other linesman is ready 
for a breakaway. The offside rule was revised in 1928 to provide 
that a player cannot be off side in his own half of the field and in 
his opponents' half needs to have only t a o  opponents instead of 
three at  the moment when one of his onn  side behind him sends 
the ball forward. The change had become necessary because 
fullback strategists, notably W. McCracken of Ne~vcastle United, 
had developed great skill in putting whole forward lines off side 
by clever anticipation of attacks and moving upfield a t  the crucial 
moment. 

Changes of Style.-There were many big changes in the style 
of play after association football became an organized sport, and 
it became a far cry from the pack of eight forwards who dribbled, 
hacked and barged their combined path hither and thither. In  
the period 1880-96 the best sides began to add passing to their 
armoury ~ ~ h i l e  retaining all their old skill a t  dribbling. William 
Gunn (Notts County) and George Brann (Snifts),  two great in- 
ternational cricketers, N. C. Bailey (Old Westminsters). W. I. 
Bassett (\Vest B r o m ~ i c h  Albion), \V. N. Cobbold (Old Carthu- 
sians), J. H Forrest (Blackburn Rovers) W. J. Townley (Black- 
burn Rovers) and J. Goodall (Preston North End and Derby) 
mere among the brightest individual stars of this time. Soon after 
1896 passing was developed to an extreme degree, and dribbling, 
outside Scotland, began to be neglected; individual brilliance be- 
gan to play a smaller part in comparison with good teamwork, 
but the great figures of the years between 1896 and the start of 
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World War I in 1914 became as much household names as any 
of their predecessors or successors. G. 0 .  Smith (Old Carthu- 
sians), who was anarded 21 caps (i.e., played in 21 full interna- 
tional games for England). S. Bloomer (Derby County, 24 caps), 
R. Crompton (Blackburn Rovers, 42), J. TV. Crabtree (Burnley. 
14), E .  Seedham (Sheffield United. 16), \i7. J. Oakley (Oxford 
university, 6 ) ,  J. Pennington (West B r o m ~ ~ i c h  Albion. 2 j )  and 
V. J. Woodward (Tottenham Hotspur. 23) mere among England's 
best; in Scotland R. kf'alker (Heart of Midlothian) played 33 
times for his country, but the most remarkable record of all was 
that of W. Meredith (Manchester City and Manchester United), 
who played in 50 full international matches for Wales between 
189; and 1920. Crompton's English record was not broken until 
IV. Wright (Wolverhampton) won his 43rd cap in 1952. Wright 
played for England 85 times, 70 times as captain, by the end of 
the 19 j6-j7 season. 

After LVorld War I dribbling never recovered its position, and 
passing at  times seemed to become an obsession when quick 
shooting clearly was demanded. Heading the ball became a great 
art and R. R. Dean, centre for~vard for Everton and England, 
probably was the greatest marksman ni th his head ever seen. 
The speed of the game increased, a t  times beyond all reason, so 
that play seemed to become a matter of kick and rush. but the 
most successful sides always had fine constructive halfbacks. 

The most important change, however, was the result of the 
change in the offside lam (see above). Under the old rule the 
outside formards had taken the ball down to the corner flag be- 
fore centring in order to ensure that their companions were on 
side. There was no longer so much need for this and outsides 
began to cut in and shoot or make short passes. 

Herbert Chapman, manager of Huddersfield Town during its 
three successive championships in the 1920s, became manager of 
Arsenal and he fitted a fine team superbly to the new conditions 
and set a new style. The centre half, who previously had sup- 
ported his own formards closely in attack, was now made a de- 
fensive player lying well back to block the centre approach to 
goal; he had to be tall in order to ensure that he could deal with 
any high balls and he was not to be tempted to wander. The 
t n o  backs hitherto had marked the opposing inside forwards and 
had kept fairly close together in front of goal while the wing half- 
backs marked the outside forwards; now the backs stayed wider 
apart and took the outside forwards and the wing halfbacks took 
the inside forwards. In  attack the cutting in by the outside for- 
wards tended to crowd the penalty area and, partly because of 
this and partly in order to provide a necessary link with the de- 
fensive centre half, the inside forwards were stationed behind the 
other formards so that the line resembled a letter W ;  this disposi- 
tion of forwards is. indeed, known as the 117 formation. Chapman 
not only worked out the implications of the new offside la~v  but 
also had the men to put his ideas into practice; J. Hulme and C. S. 
Bastin were two fast outside forwards who could shoot hard with 
either foot; E.  J. Drake was a fearless and dashing centre forward, 
and D. B. N. Jack and A. James were two remarkably construc- 
tive insides; a t  centre half he had tall "policeman" H. Roberts 
and at  ~ ~ i n g  half two great international players in LV. Copping and 
W. J. Crayston. In the last ten seasons before World War I1 
Arsenal won the Football league championship five times and was 
runner-up once and third once, and won the Football Association 
cup twice and was runner-up once. I t  became the most famous 
team in the world, and its style was copied everywhere; unfortu- 
nately where the players modeling themselves on Arsenal were 
not expert the result was iron defense and kick and rush attack- 
which was dull. 

The great problem in modern football inevitably became how 
to lure the centre half away from his post in front of goal or cir- 
cumvent him. In no case has a side been consistently successful 
in this without having good constructive ning halfbacks. Teams 
such as Manchester United (Football Association cup winners 
and perennial top contenders in the Football league after World 
War 11) achieved a good deal of success by having a wandering 
centre forward who popped up anywhere in the line and performed 
a scissors movement with his outside forwards, either breaching 

the defense on the flanks or eventually getting the centre half on 
the wrong foot. Others used inside forwards who could make 
cross dribbles toward a far corner flag and then shoot across a 
through pass back to their own normal position, having again put 
the defense on the wrong foot. The Italian side that was unlucky 
to lose to England at  Tottenham in Nov. 1949 sorely upset the 
English centre half by adopting a deep V formation with the 
centre forward at  the point of the V. There he received the ball 
in unmolested comfort from his own halfbacks and became, as 
many years before, a distributor of the ball. leaving the centre 
half, as it were, hanging in the air and confounding him with deli- 
cate ground passes for other forwards to run on to behind the 
centre half's back. 

The Austrians developed in the middle years of the 20th cen- 
tury what was called the bolt system of defense. The centre half 
had a roving commission in mid-field and was helped there by the 
centre forward. who left the other four forwards to do the brunt 
of the raiding. The two backs played one behind the other in 
the centre to cover any breakthrough and the wing halves marked 
the opposing outside formards. This system was most confusing 
to sides meeting it for the first time. since they could not mark 
the men that they were used to marking. At the same time both 
continental European and South American teams concentrated 
far more than the British on accurate and patterned passing. 
nhich often seemed to the uninitiated to go on endlessly and 
pointlessly but was in fact done in the hope of exasperating their 
opponents or of causing them to make some desperate attempt 
to recover the ball which would result in the defense's losing 
position. 

In  mid-century Hungary under the autocratic control of G. 
Sebes developed an almost unbeatable team. I t  won the Olympic 
tournament in 1952 and in 1953 became the first team from out- 
side the British Isles to win a full international match on English 
soil, succeeding by 6-3 at  Wembley stadium, and won the return 
game 7-1 in Budapest. Germany's victory over Hungary by 3-2 
in the World cup final in 1954 was the surprise of the year. 
The F o o t b a l l  Association.-The Football association (F.A.) 

in 1905 turned itself into a nonprofit limited liability company. 
I t  supported the formation of the Scottish. Welsh and Irish asso- 
ciations to supervise the game in those countries instead of try- 
ing to keep under its own control the clubs in those countries 
which had joined it in the early days. When those associations 
wished to introduce certain rules of their own it  settled the differ- 
ences by proposing an international board with two represen- 
tatives from each of the four countries and later it joined the 
Fkdkration Internationale de Football Association (F.I.F.A.) in 
forming a new board to look after the rules. When it became 
obvious that veiled professionalism was taking place, the Football 
association did not attempt to evade the inevitable, but kept con- 
trol of the situation by recognizing professionalism in 188j and 
fixing rules for it. Its policy has been to avoid interference in 
the domestic affairs of the professional clubs except where they 
offend against the bylaws of their association. When this occurs, 
it comes domn on them heavily ~ ~ i t h  the full support of the pro- 
fessional leagues' own management. 

The F.A. organized in the 1871-72 season the first of a series 
of knockout'competitions for the F.X. cup which were soon to 
become world famous. At first the competition attracted only a 
handful of entries, fewer than did the Scottish F.A.'s cup, first 
competed for in 1873. Amateur clubs, including Queen's Park 
(Glasgow), dominated the competition for the first 14 years and 
it was not until 1883 that the cup went to the north of England for 
the first time, to Blackburn Olympic; thereafter it left the north 
and midlands only rarely. The Scottish clubs soon dropped out 
but a small number of Welsh teams were admitted annually and 
one of them. Cardiff City, won the trophy in 1927. By the second 
half of the 20th century most victories in the final had been won 
by Aston Villa, Blackburn Rovers, Newcastle United. Wanderers 
(all before 1880), Sheffield United, West Bromwich Albion. Bolton 
Wanderers, Arsenal, Sheffield Wednesday and Wolverhampton 
Wanderers. After 1891 only Newcastle United in I952 had re- 
tained the trophy in the following year. The Wanderers and 
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Blackburn Rovers each had won it three times in succession and 
twice in succession. Except in 1893 (Manchester), 1894 (Ever- 
ton) and 1915 (Manchester), the final had always been played 
in London, first a t  the Oval or Lillie Bridge, then a t  the Crystal 
palace, then a t  Stamford Bridge and finally a t  Wembley; replays 
usually were outside London but there had been no replay neces- 
sary in the final since 1912. Immediately after the coming of 
professionalism the attendances a t  the "cup ties" began to increase 
rapidly. More than ~oo ,ooo  spectators watched three of the finals 
a t  the Crystal palace and the record there was 120,028 in 1913. 
After the final was taken to Wembley in 1923 the attendance was 
limited to between 91,000 and ~oo ,ooo  ticket holders, but when 
Bolton Wanderers met West Ham United there in 1923 the de- 
cision to make the final an all-ticket match had not been taken 
and the gates were rushed by persons trying to pay at  the turn- 
stiles. I t  was estimated that there were about 150,ooo people 
inside the ground and many more outside. A new record of re- 
ceipts a t  a final, £49,881, was set in 1955. The original F.A. cup 
was stolen from a Birmingham shop where it was on show after 
Aston Villa's victory in 1895; it was not recovered and a new 
cup was presented by Lord Kinnaird, himself holder of the record 
number of five cup winner's medals. 

After the professional clubs had begun to swamp the amateurs 
in the F.A. cup competition the association put up another trophy 
for competition among amateur clubs. The final for this n7as 
taken to Wembley in 1949, and in 1951 a record crowd of 98,327 
saw Pegasus beat Bishop Auckland. In 1954 Bishop Auckland 
and Crook Town had to replay twice; ~oo,ooo watched them at 
Wembley, 60,000 at  Newcastle and 36,727 at  Middlesborough. 

The association's other activities became almost boundless; by 
mid-20th century it  represented about 50,000 clubs and more 
than r,ooo,ooo players. I t  controls and organizes international 
and representative matches, plans courses for players, coaches 
and referees, makes instructional films and publishes instructional 
books, approves the rules and regulations of all leagues, is the 
supreme court of appeal for those charged with breaking the rules 
in England and is continually giving advice and help to football 
organizations all over the world. Its address at  2 2  Lancaster 
gate, London, became one of the best-known in the football world. 
Two of its secretaries, Sir Frederick Wall and Sir Stanley F. Rous, 
were given knighthoods for their services to the game. 

L e a g u e  Football.-William McGregor, known afterward as 
the "father of the league," wrote in 1888 to the strongest profes- 
sional clubs suggesting that they should combine and form a 
league, arranging a championship on the basis of home-and-away 
matches with each other. The suggestion was accepted and 12 

clubs formed the original Football league for the 1888-89 season. 
For a time they were almost a closed corporation but in 1892 a 
second division of the league was formed and the first division was 
increased to 16 clubs. Soon after the principle was adopted of 
promoting the first two clubs in the second division at  the end 
of each season into the places of the last two clubs in the first. 
division. A southern league founded shortly before World War I 
was incorporated as a third division of the Football league in 1920 
and in 1921 a northern section of the third division was formed, 
the first club in each section of the third division to be promoted 
annually into the second division into the places of the two bot- 
tom clubs in the second and the two bottom clubs in each section 
of the third to apply to their fellow members for re-election. 
Twenty-two clubs now were in each of the first two divisions 
and 24 in each third division, so that after the mid-1950s there 
were 46 Football league matches each Saturday in the season. Of 
the original 12 members of division I not one had retained its 
place in division I continuously; the last of them to fall was Aston 
Villa in 1936 and it returned to the top flight two years later. 
Three division I teams had never been relegated, Sunderland, 
Arsenal and Portsmouth. Sunderland u7as co-opted in 1890; first 
division status was &on by Arsenal in 1904 and by Portsmouth 
in 1927. Liverpool had not been out of division I since 1905. 
Nineteen difierent clubs had won the championship by 1956- 
Arsenal (7 ) ,  Aston Villa and Sunderland (6 each), Everton and 
Liverpool (5 each), Newcastle United and Sheffield Wednesday 

(4  each), Huddersfield Town (3 in succession), Manchester 
United (3) ,  Blackburn Rovers, Portsmouth and Preston North 
End (2 each) and Burnley, Manchester City, Tottenham Hotspur, 
Sheffield United. West Bromwich Albion, Wolverhampton U'an- 
derers and Chelsea. 

Kormally, more than ~,ooo,ooo spectators watch the Football 
league games each Saturday; more than 80,000 have seen single 
games on the Chelsea and Manchester City grounds and even in 
division I11 49,000 watched a league game between the two Not- 
tingham clubs in April 1950. Nowhere had there been an asso- 
ciation football league of such power and such a hold on the 
public's interest. Football pools were organized in many coun- 
tries depending on the Football league results. 

One of the most important rules in the Football league is that 
once a professional player has joined a member club he may not 
normally leave it for another without his old club's approval and 
the payment by the new club of such sum for his transfer as may 
be mutually agreed. These transfer fees grew enormously, even 
absurdly, and in 1951 J. Sewell, a young inside forward, was trans- 
ferred from Notts County to Sheffield Wednesday for the record 
sum of £34,000, the player himself receiving nothing except a legal 
£ 10 signing-on fee, percentage of benefit accrued (£7 jo for each 
five years of continuous service ui th  a club) and the top weekly 
wage then permitted, £12. Such fees had become a burden to 
players transferred and though these fees might have been an 
advantage to clubs in financial distress, they were also a complete 
bar to many clubs' efforts to strengthen their sides. Transfer 
fees also caused dissatisfaction among the players who claimed 
that if the clubs could afford to pay out such huge sums for com- 
paratively unknown players they could afford to pay much better 
wages. The fees had risen because the clubs had refused to im- 
pose self-discipline on themselves as a body. J. Seed, manager 
of Charlton Athletic, a first-division club, wrote in Fenmore's 
Football Y e a r  B o o k ,  1949-50, that only their own jealousy and 
selfishness prevented their calling a halt in a drift toward undis- 
guised commercialism. I t  was a source of satisfaction to many, 
however, that huge expenditure on new players in midseason had 
failed many times to save a club from relegation and that most 
successful teams. such as Portsmouth, Wolverhampton Wander- 
ers, Burnley and Manchester United, had relied on finding their 
own talent and spent almost negligible sums on transfers. The 
transfer fee. or, in the case of a new professional, the big signing-on 
fee, had become the accepted thing among professional clubs the 
uorld over, and the F.I.F.A. had to take some steps to control 
international transfers. Outside Great Britain probably the 
strongest and best professional league in the mid-1950s was the 
Italian Xational league. There the clubs, with the aid of wealthy 
patrons, offered huge signing-on fees and wages to players in other 
countries, and their activities seriously weakened the national 
team of Sweden, where there was hardly any full professionalism. 

The  Position of Amateurs.-The standard of play in the early 
British professional clubs rapidly put the amateurs in the shade. 
In order to enable the best amateurs to meet the professionals on 
more or less even terms and facilitate the welding of the best of 
both in international teams, N. L. Jackson, assistant honorary 
secretary of the F.A., suggested the formation of a club made up 
of the best amateurs only. In  this way was born the Corinthian 
F.C., and as long as Jackson remained active the club was remark- 
ably successful. After his retirement in 1898, however, the club 
began to lose ground rapidly. In  the 1920s an effort was made to 
improve matters by entering for the F.A. cup and the team was 
excused the qualifying rounds, but little success was achieved and 
later the club had to join forces with the Casual F.C. The 
Corinthians did not. perhaps, cast their net wide enough, par- 
ticularly among the smaller universities, and at  a time when 
almost every other club competed in some league there was a 
natural reluctance on the part of players to desert their old clubs 
to join a noncompetitive club. There remained, however, many 
good amateur club sides all over Great Britain and there was a 
noticeable revival of the game at  Oxford and Cambridge, culmi- 
nating in the formation of a joint past and present club called Pega- 
sus which won the F.A. Amateur cup in 1951 and 1953, its third 



FOOTBALL 
and fifth seasons. The  game at  these universities had for long 
been handicapped by the fact that the majority of the old public 
schools had adopted Rugby; association remained the chief game, 
ho-ivever, a t  Aldenham. Bradfield, Charterhouse, Highgate, Lan- 
cing. hIalvern; Repton, Shrewsbury, Westminster and lLTinchester, 
among others. 

The  British associations' insistence on the prohibition of pay- 
ments to amateurs for loss of time a t  work doubtless helped to 
drive many players into becoming professionals, and it became 
comparatively rare to see an amateur in a club's Football league 
eleven and rarer still to see one in England's full international 
team. I n  Scotland, howevcr, Queen's Park: one of the oldest clubs 
in the game, maintained its position remarkably. I n  1946 it sup- 
plied trio of Scotland's full team, and in 1948 it was in the A 
division of the Scottish league; i t  suffered relegation the next 
season (not for the first time) but in 1956 recovered its senior 
status. I t s  ground a t  Hampden park had for long been the biggest 
in the game and it  held 149.547 spectators for the Scotland v. Eng- 
land match in 1937  Among the most famous players the club 
produced was -4, Morton. an outside forward who later became a 
professional with the Glasgow Rangers, easily the most powerful 
Scottish club through the years; while mith the two clubs he won 
32 Scottish full international caps between 1919 and 1932. 

Outside Great Britain payments to amateurs for broken time 
xvere permitted as a normal thing and in consequence full pro- 
fessionalism either did not obtain or rarely became as dominant 
as in Britain. For instance. Sweden's team, which beat England 
in, 1949 in Stockholm, was composed entirely of players classi- 
fied as amateurs under Swedish rules. I n  any case. hen-ever much 
publicity the professional leagues and players might receive. the 
amateurs remained the true backbone of the game in all countries ; 
of ~.ooo.ooo players attached to  clubs under the F.A. a t  mid-20th 
century only about 6,000 were registered professionals. 

Once association football had become a popular sport in Great 
Britain, its spread throughout the world was only a matter of time. 
Everywhere that Britons went they played association or "soccer"; 
and the simplicity of its basic principles and rules and the fact 
that it could be played satisfactorily under almost any conditions 
except in fog added to its appeal. Other countries soon started 
their own clubs, in many cases with the help of local British resi- 
dents or visitors; such British clubs as the Corinthian F.C. made 
innumerable missionary and holiday tours in foreign countries. 
National associations followed naturally, in almost every case 
modeled on the Football association, and in 1904 these national 
associations combined to form the F.I.F.A. This vast federation, 
earliest and biggest of its kind, directs the game in almost every 
country in the world from its headquarters in Ziirich, Switz. The 
British associations withdrew from the international body in 1928 
because of differences of opinion on points they regarded as funda- 
mental-the payment of allo\vances to amateurs for time lost 
from work and the use of substitutes in a match-but the F.I.F.A. 
and the British associations remained good friends and continued 
to work together 011 the International Football Association board, 
whose chief duty was to discuss and accept or reject proposed 
alterations in the rules of the game. The  British associations later 
rejoined the international body and by the second half of the 
20th century few countries were not members. 

Some form of ~ i ~ o r l d  tournament became inevitable and in 1930 
the F.I.F.A. organized its first competition for the Jules Rimet 
cup, commonly called the World cup. Uruguay won the title of 
world chanlpions that year and Italy was successful in 1934 and 
1938. The  British associations did not compete in these first 
tournaments, but having rejoined the F.I.F..\. England entered 
the 19 jo competition, in the final of which Uruguay beat Brazil. 
This tournament is divided into three parts. First. small regional 
qualifying competitions are decided. The winners of these and 
a fe17 ~ h o  have been given byes go f o r m r d  to the second stage 
in the host country. 

One of the greatest difficulties in international football had been 
the widely different interpretations put on the rules in different 

countries. I n  1949, therefore. the F.I.F.A. invited Sir Stanley F. 
Rous. secretary of the Football association and a former referee 
of the F.A. cup final. to draw up instructions for the referees for 
the World cup tournament. The  referees for the finals are chosen 
from a list submitted by all national associations, the final choice 
depending on their experience in international matches, knowl- 
edge of languages and age. Arrangements are made to call the  
chosen officials together in advance for a short course in order 
to obtain a uniform interpretation and a high general standard; 
this is one of the most valuable services of the  F.I.F.A. to  the  
game. 

U n i t e d  States.-In the United States the  first professional 
association football n a s  played in 1918 nhen  a team was organized 
a t  the Bethlehem (Pa.)  Steel company. Several professional 
leagues came into existence before World War  11, but even the 
most important of these (the American league) mas limited almost 
entirely to  the factory districts of N e ~ v  York and Philadelphia. 
The game was played and supported chiefly by foreign-born fac- 
tory workers. though the business management was predominantly 
British. Whatever chance it had to become a leading sport in the 
U.S. was lost xhen  professional U.S. football became established 
on a solid financial basis in the middle 1920s. Professional C.S. 
football drams cro~vds of up to jo,ooo; a t  association games it  was 
rare before World War I1 to find as many as 5,000 spectators. 
Efforts were made to popularize the game by arranging visits from 
British clubs and national sides. 

The  game is played in many U.S. preparatory schools (corre- 
sponding roughly to British public schools) and city high schools, 
but only occasionally in other schools and colleges. Great sur- 
prise was caused when the Cnited States team beat England 1-0 

in the World cup series in 1950 in Rio de Janeiro. When a re- 
turn match \vas played in Yankee stadium. New York city, in 
June IF) j3. however, England won 6-3. The popularity attained 
by the game in the U S. a t  that time may be gauged from the 
fact that only 7,271 spectators were present. (For  further his- 
tory and the rules of the U.S. game, see SOCCER.'I 

The  World cup tournament is an open one in ~vhich amateurs 
and professionals compete on level terms. but amateur players 
also have their private world tournament every four years a t  the  
Olympic games ( q . ~ . ) .  

Corner area.-At each corner of the playing field, a quarter circle 
mith a radius of one yard, drawn inside the field of play. 

Corizer kick.-A direct free kick from one of the corner areas by a 
member of the attacking team; used to restart play when the ball has 
been propelled across the goal line, but not between the goal posts, 
by a member of the defending team. 

Direct free kick.-A iree kick irom which a goal can be scored di- 
rectly against the opposing side. 

Dribbling.-Movement of the ball along the ground by a player by 
a series of very short kicks, usually mith the instep or side oi the foot, 
to gain ground or take the ball past an opponent. 

Fozl1.-X breach of the laws of the game, punishable by a free kick, 
direct or indirect. 

Free kick.-A kick during which no member of the opposing team, 
unless he is standing on his own goal line between the goal posts, may 
approach within ten yards of the kicker until the ball has traveled the 
distance of its own circumference. 

Goal.-Two upright posts, eight yards apart, joined by a horizontal 
crossbar and placed in the centre of each goal line. A net is fastened 
to the posts below the bar. Also the name given to a score made by 
propelling a ball betw-een these posts and under the crossbar. 

Goal area.-A rectangular area immediately in front of each goal, 
20  yd. wide and extending 6 yd. into the field. 

Goal kick.-An indirect free kick by a player of the defending team; 
used to restart play when the ball has been propelled by a member of 
the attacking team over the goal line, but not between the goal posts. 
The kick is taken from within the goal area and the ball must be 
kicked beyond the penalty area. 

Handling.-Any other player than the goalkeeper intentionally carry- 
ing, striking or propelling the ball with hand or arm. 

Heading.-Striking, propelling or deflecting the ball with the head. 
Indirect free kick.-,% free kick irom which a goal cannot be scored 

unless the hall has been played or touched by a player, other than the 
kicker, before passing through the goal. 

Kickof.-A place kick from the centre of the field by a player who 
kicks it into the opposing team's half of the field; used to start each 
half and to restart play after each goal is scored. 
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Passing.-Propelling the ball by head or foot from one teammate to 

another. 
Penalty area.-A rectangular area in front of each goal, 44 yd, wide 

and extending 18 yd. into the field. 
Penalty kick.-A direct free kick from a spot 1 2  yd. in front of the 

centre of the goal with all other players except the defending goal- 
keeper and the kicker outside the penalty area; may be awarded for 
any one of nine offenses by defenders within the penalty area. 

Pitch.--The field of play, bounded by the goal lines and the touch 
(side) lines. 

~hjow-in.-A method for restarting play when the ball has been 
driven over a touch (side) line; it consists of a player of the team 
not responsible for the ball being out of bounds throwing it back into 
the field of play. 

Touch line.-Side line. 

V. RUGBY FOOTBALL 
A. RUGBY UNION 

Laws of the Game.-Rugby union football is played with an 
oval leather-covered ball by teams of 15 players each on a field 
not more than I I O  yd, long and not more than 7 5  yd, wide, with 
an extra area, called in-goal. not more than 25 yd. in depth and the 
same width as the main field behind each end or goal line (see 
fig. 12). The extreme end lines are called the dead-ball lines. In  
the centre of each goal line there is a goal, comprising two uprights 
of not less than 11 ft. in height and 18 ft. 6 in. apart with a cross- 
bar 10 ft. from the ground. Lines are drawn across the field at 
halfway and 2 j  yd. from each goal line. Intermittent lines are 
marked ten yards each side of the halfaay line and five yards 
infield from each side (or touch) line. A match consists of t ~ o  
halves of not more than 40 minutes each, the teams attacking 
different ends in the two halves, and a match is won by the side 
scoring the greatest number of points. 

A player touching the ball down on the ground in his opponents' 
in-goal area, before any of them can do so, scores 3 points for a 
t ry ;  any member of his own side may then take the ball out any 
distance into the field of play at right angles to the goal line from 
the spot a t  which the ball Tias touched down and endeavour to kick 
a goal \+ith a place kick. some other member of the side having 
placed the ball on the ground; a goal is scored by kicking the ball 
over the crossbar and between the posts or the imaginary exten- 
sions of the posts, the ball not being touched by one of the de- 
fending side between the moment nhen it is kicked and the 
moment when it passes over the bar; the defending side is re- 
strained behind its goal line until the kicker's friend has placed the 
ball on the ground; thereafter they may charge and endeavour 
to stop or touch the ball; if the kick is successful, the try is "con- 
verted" into a goal and becomes ~vorth j points. A player kicking 
a goal with a drop kick during the run of play scores 3 points, pro- 
vided no defender touches the ball in flight; a drop kick is made 
by a player in possession of the ball letting it fall from his hand 
or hands to the ground and kicking it a t  the first rebound as it 
rises. A player making a fair catch during the run of play off an 
opponent's kick or knock-on or throw-forward, digging his heel 
into the ground and simultaneously calling "mark" is allowed a 
free kick from behind that mark (his opponents being allowed to 
charge as soon as he moves to make his kick or the ball is placed 
on the ground for a place kick), and if with the free kick he place- 
kicks or drop-kicks a goal he scores 3 points for a goal from a 
mark. After certain offenses by his opponents a player is allowed 
a penalty kick at the spot of the offense and his opponents are 
forbidden to charge; if he place-kicks or drop-kicks a goal with 
the penalty kick he scores 3 points for a penalty goal. 

A team normally is divided into eight forwards, one scrum half, 
one standofi half, four three-quarters and one fullback. The game 
is started, and restarted after a goal or a t  the beginning of the 
second half, by a place kick from the centre of the field; after an 
unconverted try it is restarted by a drop kick from the centre of 
the field The ball may be propelled in any direction with any 
part of the body except the hands and arms; if it is propelled 
forward by hand or arm it is a throw-forward; if it rebounds for- 
15ard from arm or hand it is a knock-on except where a player is 
in the act of charging down a kick. A player catching the ball 
or picking it up fairly may run with it in any direction and may 
pass sideways or back to one of his own side. If the ball is driven 
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over a touch line it is brought back into play by a member of the 
side which did not force it into touch; this player must throw the 
ball in straight across field from the spot ~vhere it entered touch, 
the forwards on each side forming a line straight across field and 
jumping for the ball when it is thrown to them; this is called a 
line-out and players in it may not barge opponents before or as 
they jump. If the ball is forced over a goal line by attackers 
and then is touched down first by a defender or forced over the 
dead-ball line the game is restarted by a member of the defending 
side with a drop kick from the 25-yd. line. But if the defending 
side carries or diverts the ball over its own goal line and the ball 
then is touched down by a defender or forced over the dead-ball 
line, play is restarted with a scrum five yards upfield from the 
goal line. -4 tight or set scrurn also takes place after minor 
offenses. 

A tight scrum is formed by the forwards on both sides forming 
down in two or more rovvs (three in the front row) and preparing 
to shove against each other as soon as the ball is put on the ground 
between the two front rows by the scrurn half or some other player 
of the side mhich did not offend. The scrum half, or player acting 
as scrum half, must insert the ball a t  a moderate speed fairly 
between the front rows, mith no spin on the ball, and none of the 
first three feet on each side may be used to "hook" the ball. 
The centre man of each front roIv is called the hooker, since he 
is the first man who may fairly attempt to hook the ball and is 
therefore carefully trained in this art. A loose scrum is formed 
\\hen one or more players from each side close round the ball 
when it is on the ground After a player is tackled. that is to say, 
being in possession of the balI is so held that he cannot pass it, 
he must let the ball go free as soon as possible, and no player on 
either side may play it with the hand until it has been played by 
foot. While a ball is in either a loose or a tight scrurn no player 
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may handle it. 

.A player is off side if:  he enters any scrurn from his opponents' 
side; he remains with either foot in front of the ball while the ball 
is in the scrum, he not being in the scrurn; he stands or moves in 
front of a line-out before the ball is played; or the ball has been 
kicked or touched or is being carried by one of his own team 
behind him. In  the last case a player may become on side without 
penalty (provided he does not interfere with play while off side) 
when an opponent carrying the ball has run five yards or has 
kicked the ball or handled the ball intentionally without catching 
or gathering i t ;  or when one of his own side has run in front of 
him either carrying the ball or having kicked it nhen behind him 
Any player falling on the ball must get up immediately and play 
it with a foot or else roll away. 

No player may charge or obstruct an opponent not holding the 
ball unless he himself is running for the ball. and he may only 
charge an opponent also running for the ball shoulder to shoulder. 
A penalty kick is awarded for such serious breaches of law as off 
side, obstruction, refusing to play the ball or playing it mith a 
hand after a tackle, handling the ball in a scrurn, putting the ball 
in crooked at  a tight scrurn, illegal hooking for the ball in a tight 
scrurn, deliberately striking an opponent with fist or foot, tripping 
and barging in the line-out. A penalty try under the crossbar is 
awarded if a proper try would have scored had it not been for 
some exceptionally flagrant breach of the Iaws by the opposition. 
The game is controlled by a referee, who is sole arbiter. He sig- 
nals his decisions with the aid of a whistle. He is assisted by 
two touch judges, armed with flags. whose chief duty is to signal 
when, uhere and by whom the ball is forced into touch. 

The ball is I I to I I$ in. long, has a 30 to 31 in. end-on cir- 
cumference, 24 to 2 5% in. sideways circuinference and weighs 134 
to I j oz. Slight variations are allowed in some countries to suit 
local conditions. 

Changes i n  t h e  Laws.-The original laws of the Rugby union 
in 1871 provided for a pitch 140 yd. long and 70 yd, nide. a match 
of 45 minutes each way and sides of 2 0  players each, with the re- 
sult depending on which scored the greater number of goals; one 
goal outweighed any number of tries. Goals, obtained as in to- 
day's game, could also be scored mith a fly kick in the run of play 
(a field goal). The attempt to convert a try could be made from 
a point directly in front of the spot \?here the ball was touched 
down for a try, or one of the attackers could make a free punt 
out from the goal line in front of the spot where the try was scored 
to a friend standing in front of goal, and if a fair catch was made 
the kick a t  goal was from the spot \\here the catch was made; 
failure to make a fair catch forfeited the kick at goal. When a 
player in possession of the ball crossed his opponents' line they 
could try by any means to prevent him from touching the ball 
down, and this produced what was known as a maul-in-goal which 
theoretically could go on for the rest of the game and often did 
go on for several minutes in a most ferocious manner. I t  was 
only in 1871 that intentional hacking, or kicking of an opponent. 
were prohibited. The game was presided over by a neutral referee 
and t n o  touch judges, one representing each side; it is easy to 
see how on many occasions these three officials formed as it were 
a law court, the referee acting as judge and the two judges acting 
as attorneys at  the bar. At the same time. curiously, the captains 
of the two sides still were sole arbiters of all disputes. 

The number of players 1Tas reduced to I 5 a side in the 1876-77 
season for all matches, Oxford and Cambridge having played a 
similar number a year earlier. In  1875 it was decided that when 
no goals were scored or each side scored the same number of gods 
a majority of tries should win a match. I t  was not until 1886 that 
a point system of scoring ti7as adopted. This was adopted as a 
result of a county match in which I'orkshire lost to Middlesex be- 
cause it  could not convert any of a large number of tries while 
Middlesex scored one dropped goal through A. E. Stoddart in a 
breakamay. The value of the various scores was altered several 
times until the 1905-06 season when the field goal was abolished 
and new values were accepted for all except the dropped goal; this 
was worth 4 points until after \\'orld War 11. During the summer 
of 188 j the rather ridiculous position gf the referee and the judges 

was discussed and as a result the referee's authority was greatly 
strengthened. He was given a whistle while the judges were re- 
duced to touch judges with flags and mere put under the referee 
for disciplinary action in just the same way as any player. I t  was 
not until 1888 that a penalty goal could be scored from a penalty 
for offside play and many other offenses were made punishable by a 
kick. At the same time the referee was given power to order a 
player off the field for rough play and to report to the union cases 
in which his decision was disputed. Later he could order a player 
off the field for the latter offense as well as for the former and also 
for persistent infringement of the laws. 

Traveling expenses were first allowed in international games 
in 1880; hotel expenses were permitted soon afterward. Later 
a limited number of players playing for recognized club teams 
could receive traveling and hotel expenses for club matches away 
from home. The Rugby unions, however. remained constant in 
their opposition to any form of payment of allowances for loss 
of earnings suffered while playing or traveling to or from a match. 
Even presentations to players were strictly controlled, and there 
was a famous case in 1897 when A. J. Gould, a great three-quarter 
then at  his best for Newport and Wales, was the beneficiary of 
the product of a large testimonial fund; this almost led to a breach 
of relations between the Welsh union and the other unions, but 
in the end bore better fruit in a new set of agreed laws defining 
acts of professionalism. 

Deve lopment  of Different  Styles  of Play.-In the 1860s the 
15 or more forwards on each side were true descendants of the 
players at  Derby. They concentrated on carrying the scrum- 
mage, as it  was called, by superior weight and drive and considered 
it cowardly to scrummage head down in the modern manner. 
They hacked with a will and were hacked, tripped as often as 
they tackled, and usually went on enjoying their maul long after 
the ball had departed. Individually they could dribble well, but 
they rarely had a chance to make a combined dribbling rush be- 
cause it was impossible for more than one or two a t  a time to dis- 
entangle themselves from a maul. Indeed, there was no attempt 
at  combination in the modern sense between any parts of a side. 
The two halfbacks were complete individualists and it was con- 
sidered unmanly to pass the ball rather than run with it until 
over\~helmed. The two backs guarded their goal and the solitary 
three-quarter roamed over the whole of the middle of the field 
seeking whom he might devour. 

The first reform was achieved when a faster, more open game 
was found by certain clubs to be more profitable, even if it horri- 
fied some of their battle-scarred older members. The reduction 
in sides from 2 0  to 15, and consequently of forwards on each side 
from 15 to 10, was of great assistance to those reformers, who be- 
gan to concentrate on combined dribbling. quick breaking froin 
the mauls and scrums and intelligent looking for the ball before 
entering a maul mith a view to controlling its destination rather 
than overpo~vering the opposition by brute force. The Blackheath 
club in 1878 set up a nelv fashion on these lines which rapidly 
became popular among players. Their fast and agile forwards 
developed brilliant short passing movements and were largely re- 
sponsible for 15 wins in 16 games and the scoring of 54 goals and 
30 tries. To  the disgust of many old gentlemen they also learned 
how to wheel a scrurn. Among Blackheath's earliest and best imi- 
tators was Oxford university, and in 1881 Oxford had one of the 
greatest footballers of all time in H. Vassall, who probably was the 
first to recognize the full value of speed and insisted on his for- 
wards using their hands and their brains as well as their brawn. 
In  1882 Vassal1 found a great assistant in A. Rotherham, a half- 
back who applied his methods to back play. During 1881-85 
Oxford lost only two matches, both to Edinburgh university, and 
it was unbeaten in 1882, 1883 and 1884. The formation of the 
side was changed gradually during these years to one fullback, 
three three-quarters, two halfbacks and nine forwards. Rother- 
ham conceived and proved the yalue of halfbacks who would act 
as a link to get the three-quarters into action, and he appreciated 
and taught halfbacks how to get their three-quarters moving fast 
before passing to them; finally as opponents began to adopt correct 
defensive tactics to answer his passing out, he developed the use 
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of the dummy or feint to pass when in fact he was going to retain 
possession. 

Almost immediately after Rotherham had come to the front 
R. Robertshaw, a young Bradford centre three-quarter, applied his 
principles to centre three-quarter play and was the first to show 
the way in which a centre should act as link with the wings and 
make openings for them. Robertshaw wanted to have four three- 
quarters, taking a man out of the forwards for the purpose, but 
he found little support for the idea in his own country. Welshmen, 
however, were quick to profit from his lessons, and in 188j both 
the Cardiff club and the lt7elsh national team included four three- 
quarters, F. E. Hancock and A. J. Gould being brilliant exponents 
of how to use the new formation. Wales did not always reap the 
profit it might have done from being the first to accept the new 
idea but its merits \\-ere obvious and soon the other countries had 
to follow suit in self-protection. This formation-one fullback, 
right wing three-quarter, right centre three-quarter, left centre 
three-quarter, left wing three-quarter, standoff half, scrum half 
and eight forwards-remained the most popular, New Zealand 
provided notable exceptions. There, until the laws were altered in 
the late 1920s and it was laid down that the front row7 in a tight 
scrurn must consist of three men, the New Zealanders had seven 
forwards and eight outsides. The for~rards packed 2-3-2, and the 
outsides were fullback, left wing three-quarter, centre three- 
quarter, right wing three-quarter, second five-eighth, first five- 
eighth, scrum half and a rover, who was part forward, part scrum 
half. The essential differences in the back division are that in 
normal situations it is always the same man (first five-eighth) who 
receives the pass from the scrum half, that his pass is always 
taken by the same man (second five-eighth) and that it is always 
the same man (the centre) who draws the last man before sending 
the wing on his nay. 

British teams, notably the Oxford university side which was un- 
beaten up to and including the match with Cambridge in 1949, 
occasionally used vihat they called first and second or inside and 
outside centres in order to achieve the same effect; but no British 
side really made the same use of the formation, for in New Zealand 
the two five-eighths are peculiarly a unit, working and planning 
the attack, whereas in Great Britain in most cases the halfbacks 
look on themselves as one unit and the three-quarters on them- 
selves as a second unit. New Zealanders do not argue about the 
merits of their system; they regard its superiority as a self-evident 
fact and among other things point out that the duties of the third 
and fourth men behind the scrum (second five-eighth and centre) 
obviously are different and that certain players are better fitted for 
the one job than the other. 

The only important modern development in back play after the 
general adoption of four three-quarters was the use of prearranged 
tactical maneuvers, involving return passes, reverse passes. scis- 
sors movements, various types of kick, etc., to force gaps in the 
middle of the defense, turn its flanks or defeat it by speed before 
it  can turn round to get back to a cunningly placed ball. Between 
1905 and 1914 the Harlequins became famous for their back play, 
but they did not in fact revolutionize back play; rather they as- 
similated and perfected much of the best shown by Wales and 
New Zealand in preceding seasons, put their faith in swift passing, 
running and backing up at  all times, even when penned in their 
own quarter of the field, and had such fine players to carry out 
the plan as A. D. Stoop. H. Brougham, F. M. Stoop. J. G. G. 
Birkett, D. Lambert and H. J. Sibree. The basic tactics of back 
play hardly changed after the early years of the 20th century; 
they did not include the making of the fullback into a dangerous 
weapon of attack (see Rugby League, below) and they were 
affected only to a minor degree by the modern wing forward. 

The modern wing forward is the degenerate descendant of 
D. Gallaher, captain and rover in the first New Zealand All-Blacks 
team to visit Great Britain and Ireland in 1905. He did not join 
the scrums and did not claim to be a forward; he put the ball into 
the scrum as often as did his scrum half and thereafter concen- 
trated in the first place on strangling his opponents' attack at birth 
by helping his scrurn half smother the opposing scrum half or 
intercepting his pass to the standoff half. The New Zealanders 

reckoned and proved that by packing 2-3-2 they could hold any 
other formation of seven or eight forwards in the scrums and so 
had a man over to be rover; Gallaher's side lost only to Wales by 
a disputed try and the second All-Blacks team in Great Britain 
won every match and soon after returning home routed South 
Africa. h'ew Zealanders resented the change in the lams toward 
the end of the 1920s uhich made it obligatory to have three men 
in the front row of a scrurn; they found that with three men in 
the front row they had to have eight forwards against eight and 
so lost their rover. 

The modern wing forward, on the other hand, is neither flesh 
nor foxvl. He is a forward and he packs down at  scrums because 
his weight is needed. But often his shoving is little more than a 
pretense nhile he is saving himself in order to do the job of the 
rover; he tends to spend his time driving the opposing standoff 
half across field and in so doing reduced many a game to an un- 
tidy scramble; had he shoved harder like a genuine forward he 
might have crippled the enemy just as much either by enabling his 
o m  pack to get the ball or making the enemy's heel so slow that 
his own outsides had no difficulty in holding the consequent passing 
move. His concentration on the standoff half was due at  least 
partly to a change of law, also in the late 1920s, which made it 
necessary to have both feet behind the ball instead of one while 
the ball is in a scrum; his chances of spoiling a good scrurn half 
were greatly reduced and his attention diverted to the next link 
in the human chain. Also as a result of this change in la~i,  it v+ould 
appear that the standoff's (and consequently the three-quarters') 
job was made more difficult because the relief afforded to scrum 
halves tended to make them much slower in passing and thereby 
give the wing forward and defending outsides time to close on 
their men. When a really good quick passer-out like H. Tanner 
(Swansea, Cardiff and Wales) was in action his outsides had just 
as much chance as ever to be brilliant in attack and the modern 
wing forward became a liability to his own side as his skirmishing 
no longer compensated for his failure to do his full share of scrum- 
maging and mauling. 

Various theories arose as to how best to arrange eight men in 
a scrum. By a simple piece of mechanical calculation it can be 
shonn that, all things else being equal, a pack of forwards ar- 
ranged 3-2-3 should be able to outshove a pack using the 3-4-1 
or 3-3-2 orders, but 3-4-1 became popular early in South Africa 
and New Zealand and later everywhere except Scotland. The 
main reasons for this were: ( I )  in order to get the full benefit 
of 3-2-3 one must have two men of exceptional strength and 
ability in the second row capable of shoving themselves and trans- 
mitting on to the front row with a minimum of loss the shove ap- 
plied to their own bodies by the back row; (2) in 3-4-1 heeling 
tends to be quicker; and (3) in 3-4-1 the wing forwards are a yard 
nearer their victims and the whole pack can disentangle itself 
somemhat more quickly. 

The only marked tendency after World War I1 was for players 
in face of quick-breaking wing forwards to attempt to be clever 
without having the necessary basic equipment of technique, and 
for sides to concentrate on perfecting defense, always an easier 
art than attack for, strictly, if each defender is competent he 
will always tackle his man in an orthodox move and any move 
from a set scrum is likely to peter out tamely. A breach in the 
best defenses can be made, however, after a quick heel from a 
loose scrum when one or more defenders are on the ground or by 
introducing some element of surprise. Surprise was the constant 
tactic of J. Heaton (Waterloo). the finest centre three-quarter 
since the 19zos, who led Lancashire to a remarkable series of 
triumphs in the county championship which culminated in three 
successi\~e championships in the first three years after World War 
11. Under Heaton. Lancashire's outsides would look quite ordi- 
nary for much of a game while he was assessing the strength and 
weakness of the opposition; then suddenly they would split the 
defense fatally by feinting to attack in one place and instead hurl- 
ing their full weight on the weakest link. His greatest success, 
probably, was in 1947 when he led a combined Lancashire and 
Cheshire fifteen to the only victory gained by ordinary counties 
against the Australian touritlg team. 
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recognize England's union as sole arbiter of the laws; when the 
English Rugby union introduced point scoring in 1886 all three 
other countries refused to play England in the follon-ing season and 
the matter came to a head As a result of arbitration by RIaj. 
F. A. Marindin (most famous of all F.A. cup final referees) and 
Lord Kingsburgh it was agreed in 1890 to form an international 
board to control laws as well as settle disputes of fact in connec- 
tion mith international matches ; England was given six representa- 
tives on the board, and Scotland. Ireland and Wales were given 
two each. England's quota xvas later reduced to two and repre- 
sentation was given to S e w  Zealand, South Africa and Australia. 
The election of all officials from the smallest to the highest in all 
the clubs and unions is based on democratic voting. 

World-Wide Rugby Union.-Immediately after the forma- 
tion of the Rugby union the game spread rapidly abroad as well 
as in Great Britain and in the 1870s it was being played in Aus- 
tralia. Canada, France. South Africa and the US. .  but it was only 
in New Zealand that it a t  once became the national game. As 
early as 1888 a New Zealand team composed chiefly of Maoris 
visited England and defeated many of thk leading English clubs. 
The All-Blacks team of 1905 was the first fully representative 
Xew Zealand team to visit Great Britain and was beaten only by 
JVales by a solitary try. The second All-Blacks team in 1924 was 
even more successful, winning all its games. Both these teams 
were superior in basic technique, backing up and fitness, and by 
playing together regularly developed remarkable combination. 
The side of 1924 included two superb five-eighths in M. Kicholls 
and A. E.  Cooke. an exceptionally strong and fearless fullback in 
G. Nepia, a Maori who played in every match, and great forwards 
in 11 B r o ~ ~ n l i e  and J. Richardson. Another Maori team visited 
England in 1926 and the third All-Blacks arrived in 193 j; the lat- 
ter was a fine side, but it was dogged by injuries. especially to key 
men like J. Oliver. a qplendid five-eighth, and 1%'. A. Hadlee. its 
best hooker, and lost to both England and IYales. The fourth All- 
Blacks to visit Britain, in I9j3-j3, lost to Wales and France, but 
beat England, Ireland and Scotland. I t  included one of the great- 

GOAL 1 
F I G .  1 3 .- D I A G R A M  S H O W I N G  P L A Y E R S  I N  T H E  R U G B Y  F I E L D  I N  P O S I T I O N  
F O R  A S C R U M M A G E  

There n7as a considerable revival of back play in the British 
Isles in mid-20th century. which won approval during the British 
tours of New Zealand and Australia in 19jo and South Africa in 
1955 In  all these countries there had been a tendency to con- 
centrate on producing big, strong and fast forwards to dominate 
the game. The British showed that fast and accurate combined 
back play still could be effective as well as pleasant to watch, and 
in South Africa they won two of the four international games and 
attracted enormous cro-wds, especially a t  Johannesburg. 

G o v e r n m e n t  of the Game.-The formation of the Rugby 
union in 1871 was followed quickly by the founding of the Scottish 
Rugby union in 1873. the Irish Football union for southern Irish 
clubs in 1874, the North of Ireland Rugby union for northern 
clubs in 187j. the Welsh Rugby union in 1880 and the Combined 
Irish Rugby union in 1881. England first met Scotland in 1871, 
Ireland in 187 j and \Vales in 1881. Scotland first played Ireland 
in 1877 and Wales in 1883. Ireland and Wales first met in 1882. 
The unions supported such matches wholeheartedly and the Eng- 
lish Rugby union officially sanctioned a county championship in 
1890, although Lancashire and Yorkshire had been meeting for 
20 years. They strongly discouraged big cup competitions, how- 
ever, and opposed leagues; the most famous cup competitions per- 
mitted are for the Torkshire cup, the London Hospitals cup and 
the intercollege cups at  Oxford and Cambridge; the winners of 
the England v. Scotland match hold the Calcutta cup. 

The unions 5~0rked in harmony almost throughout. Early 
changes in the laws mere agreed upon easily. the other three regard- 
ing the English Rugby union as the parent and supreme body and 
changes of law never altering the game from Rugby, whereas in the 
U.S. modern football has little relation with the original game. 
The first serious dispute arose over the scoring of a try by England 
against Scotland in 1884, as a result of which Scotland refused to 

est of fullbacks in R .  I!', Scott; in addition to being a superb 
defender and kicker he mas. perhaps through playing Rugby league 
in his youth, a most dangerous attacker. 

I n  Australia Rugby union acquired a great hold in New South 
Wales and a big folloning also in Queensland. but it had an unusual 
rival in Australian rules football and Rugby league was a strong 
competitor. Representative Australian teams visited Great Brit- 
ain, in 1908. 1927. 1947 and 1957. There nas  a steady improve- 
ment in their standards. though they never equaled the brilliance 
of the New Zealanders in back play. Kotable members of these 
sides were A. C. Wallace, a former Oxford and Scottish interna- 
tional three-quarter, and A. T .  Lawton, former Oxford standoff 
half. in 192 j and T. Allan, centre, and D. F. Rraefft. D. H. Keller 
and C. J. IVindon, forwards, in 1947; in the latter tour they also 
brought C. C. Eastes. a wing three-quarter of most formidable 
bulk and speed but unfortunately badly hurt early in the visit. 
The 1957 side included A. J. Summons at  standoff and J. A. Phipps, 
inside centre. 

I n  South Africa Rugby union had a long struggle before it took 
first place over both association football and a local hybrid game 
which embodied points from both Rugby and association. British 
sides nhich visited South Africa in 1891, 1896 and 1903 found the 
opposition stronger each time. These visits were returned by 
South Africa in 1906 and 1912; in the first of these tours they 
were good in the backs but were beaten forward; South Africa 
never forgot the lesson and its later sides were noted for their 
hard scrummaging. The great Rugby heroes of South Africa were 
nearly all forwards like P. J. Nel and RI. 11. "Boy" Lou~v. I ts  
back play had never made the same progress. though in a tour of 
Great Britain in 1931 it had a remarkable general a t  standoff half 
in B. L. Osler nho, by nursing his forwards and sacrificing all 
thoughts of constructive back play. was largely responsible for 
the team's ninning 23 games. dra~i ing 2 and losing only to a com- 
bined Leicestershire and East Midlands team (nhen they were a 
forxvard short almost throughout the game). British sides under 
R. Cove-Smith and S. Walker visited South Africa in 1924, 1938 



FOOTBALL 
and 1955 and found the oppozition extremely powerful, and a 
New Zealand side (without Maoris) lost a series of international 
matches in South Africa in 1949. A South African team visited 
the British Isles and France in 1951-52 and won 30 of its 31 
matches, including the j international matches against Scotland, 
Ireland, Wales, England and France. The side had an extremely 
powerful and skillful pack, which observed all the basic principles, 
and two brilliant halfbacks, P. A. du Toit and H.  Brewis. 

Rugby union reached France in the middle of the 19th century, 
but its development there was slow and it was not until 1906 
that France met England in an international match; it  began to 
play Wales in 1908, Ireland in 1909 and Scotland in 1910. For a 
long time it had little success in international matches but the 
spirited attempts of its players to play an open attacking game 
made its visits popular everywhere, and after World War I1 it 
was a serious contender for the unofficial international champion- 
ship. I n  1931 the British unions severed playing relations with 
France because they were dissatisfied with the control and conduct 
of the game in that country. Just before World War 11, how- 
ever, France was restond to its position in internat.iona1 football. 

The game is played by Italy, Spain, Belgium, Rumania and Ger- 
many, who combine with France in a European championship, 
Malaya, Thailand, Japan, Fiji (which has beaten the full Austral-' 
ian side) and Argentina, which has a considerable population of 
British birth or descent. Teams from Ireland, the Rugby Foot- 
ball union and Oxford and Cambridge have visited Argentina and 
many clubs have played matches with teams from Europe outside 
France, but international matches with these countries were not 
approved by the British Rugby unions. 

Largely because Canada and the United States have their own 
football games, both developed from Rugby, the parent sport has 
never been widely popular in those countries. There is some en- 
thusiasm among the larger eastern universities in the U.S., in Cali- 
fornia and in British Columbia. Combined teams from Oxford 
and Cambridge made visits in 1934 and 19j;. 

Rugby league, played mainly in the north of England, Australia, 
New Zealand and France, is a direct descendant of Rugby union. 
There was at  first no difference in the playing laws, for the original 
2 2  members of the Rugby Football league, or Northern union as 
it was called until the 1920s, seceded from the Rugby Football 
union after and because a Yorkshire proposal to permit the pay- 
ment of compensation for bona fide loss of working time by play- 
ers had been defeated at  the annual general meeting of the Rugby 
union in 1893. The majority of Rugby union clubs were then, 
as later, opposed to any proposal which appeared to prepare the 
way for the introduction of professionalism into the game. The 
Northern union clubs recognized professionalism in 1898, subject 
for a time to a condition that a professional must have another 
genuine job during the week; eventually this condition was 
dropped, but in practice almost every Rugby league professional 
continued to follow another trade or profession during the week, 
unlike the majority of professional association footballers in Great 
Britain. The Rugby league's rules governing the status of ama- 
teurs are as strict in their way as any put forward by the Rugby 
unions, and the backbone of the game in the second half of the 
20th century was formed not only by the 30 professional teams 
of the Northern Rugby league but by more than 300 registered 
amateur teams in the three counties of Cumberland, Lancashire 
and Yorkshire. There were many cases of players playing as 
amateurs with the first teams of Northern league clubs. 

The seceding clubs quickly established Northern and county 
league and cup competitions and gradually amended the old Rugby 
union laws in order to make play more attractive to spectators and, 
some stoutly maintained, more enjoyable for the players also. 
The main differences in the playing laws by the 1950s were: ( I )  
there were only 13 men in a Rugby league side, two forwards 
having been cut out; (2) in Rugby league there was a scrummage 
instead of a line-out opposite the point where the ball entered 
touch; (3) from a kick the ball must touch an opponent or bounce 
on the ground inside the field of play before entering touch, ex- 

cept from a penalty kick or a kick traveling toward the kicker's 
own line, the penalty for failure to observe this proviso being 
that the scrum is formed back where the kicker was when he made 
his kick; and (4) that after a tackle the player with the ball is 
allowed to stand up and drop it so that it may be played with a 
foot. A try was still valued at  3 points, but any successful kick 
at goal after a try, ~ ~ i t h  a penalty, or with a drop kick ~vas  worth 
2 points. Most of the basic principles of strategy and technique 
remained much the same as those of Rugby union, but in the 
Northern Rugby league the standards of fitness and technical 
efficiency had been raised in the best clubs to a degree rarely seen 
in Rugby union and many tactical maneuvers had been developed 
to achieve the strategic end, especially moves making the fullback 
one of the most dangerous attackers on the field. 

Professional players are recruited from the ranks of amateurs 
and overseas Rugby league teams as well as from Rugby union 
footballers all over the world but especially in the north of Eng- 
land, south and west Wales, Australia, South Africa and New 
Zealand. The sums given to players to induce them to change 
their status and those demanded by clubs for the transfer of regis- 
tered professionals had increased enormously by the second half 
of the 20th century, reaching £6,000. The paying of such sums 
was beyond most clubs for, in the main, Rugby league was still 
played in the smaller northern England towns and the average at- 
tendance at Northern league games was only about 12.000, ranging 
from 2 , 0 0 0  to 3,000 at  Featherstone, a little colliery town in 
Yorkshire, to about 25,000 at  Wigan, where a quarter of the 
total population had become regular attenders. The export of 
players from New ZeaIand, Australia and South Wales had proved 
such a threat to the game in these countries that they asked for, 
and in the first two cases won, a part ban on recruitment by 
English clubs for a period. Naturally the wiser clubs turned 
more and more to the development of local resources and, of the 
great Wigan side which in 1949 won the Lancashire cup for the 
fourth time in succession, all except three were found in the Wigan 
district and trained to their high standard by the club. 

The game was soon adopted in New South Wales and, to a lesser 
degree, Queensland, and test matches were played between Great 
Britain and Australia beginning in 1908; by the beginning of the 
19; j season the British sides had won 33 and drawn 4 of the j4 
games, and had retained the "ashes" from 1921 to 19j0, when 
Australia won the rubber at  home. Australia was handicapped by 
losing many of its best players to English clubs and not having 
them available for tours or international matches. New Zealand 
also took to the game early and had played 34 tests with Great 
Britain between 1908 and the beginning of the 195 j season, win- 
ning 10 and losing 24. In  New Zealand, however, professionalism 
in the normal sense had never been obtained; players received 
free equipment, facilities and expenses but no regular wages. The 
game took root in France early in the 1930s, one of the main 
causes being the breach between the British Rugby unions and the 
French authorities in Feb. 1931. Rugby league acquired a big 
hold in the south and southwest of France, Toulouse, Bordeaux 
and Marseilles being the chief centres. Attempts were made to 
spread the game in Scotland, Northumberland, Durham, London 
and south and west Wales, but no great or permanent foothold was 
gained, chiefly because there had been no great popular demand 
and it had proved too expensive trying to create such a demand. 
The Rugby League Challenge cup final, however, has been played 
regularly for a number of years at  'CVembley stadium, London, and 
so many northerners make the occasion a holiday festival that 
by the second half of the 20th century the attendance had risen 
as high as 9 j.ooo and the receipts to L31,ooo. In  19 j4 the final 
was drawn and the replay at  Odsal stadium, Bradford, a natural 
but largely undeveloped amphitheatre, drew 102,  j 7 j spectators. 

The first Rugby League World cup competition was played in 
France in 1954 and was won by Great Britain, the other entrants 
being Australia, France and New Zealand. 

Of the 2 2  clubs which originally seceded from the Rugby union 
I j \\ere still among the 30 members of the Korthern Rugby league 
in the second half of the 20th century: Batley, Bradford (reformed 
as Bradford Northern), Halifax, Huddersfield, Hull, Hunslet, 
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Leeds, Leigh, Oldham, Rochdale Hornets, St. Helens, Wakefield 
Trinity,  ivarrington, Widnes and UTigan. Those which perished 
or were amalgamated were Brighouse Rangers, Broughton Rangers, 
Liversedge, Manningham, Runcorn, Stockport and Tyldesley. 
T h e  leading clubs were those which concentrated on open attacking 
play, and the records of Huddersfield and Wigan were outstanding 
over many years. Between them, by 19j2,  they had been winners 
of the Northern Rugby league championship 14 times and run- 
ners-up 11 times and winners of the Rugby League cup 10 times 
and runners-up j times. 

J. Sullivan, Wigan's fullback for 20 years and Great Britain's for 
10, achieved the remarkable feat of kicking more than IOO goals 
in each of 18 successive seasons up  to World War I1 and scoring 
almost IOO tries as well; he  was one of the great defenders whose 
positional play mas so good that he seemed to run only in attack, 
when his habit of intercepting one of his own side's passes on the 
burst baffled innumerable opponents. H .  Wagstaff (Huddersfield) 
was a peerless centre according not only to almost every Rugby 
league enthusiast but  also to many Rugby union players who 
played mith or against him during World War  I. A. J. Risman 
(Salford) was not perhaps so great a centre but as an  all-round 
back he was in a class of his own, being equally expert a t  fullback, 
centre and standoff, and af ter  2 0  seasons of first-class football he 
was still greatly to be respected as player-manager of Workington 
Town a t  mid-20th century. Among the wings A. Ellaby (St. 
Helens),  a huge long-striding player, B. Bevan, who scored over 
500 tries for Wallington, and S. Rosenfeld, Wagstaff's contempo- 
rary a t  Huddersfield, remain in the memory, and of standoff 
halves three Welshmen, Billo Rees (Sminton), Emlyn Jenkins 
(Salford) and W. T .  H Davies (Bradford Northern) and one New 
Zealander, C. Mountford (Wigan) were among the great. Jona- 
than Parkin (Wakefield Trinity) probably would be almost un- 
opposed as scrum half for a world team. but after World War I1 
a wonderful new combination in both attack and defense was 
worked out for IVigan by  M .  Ryan, fullback, and T. Bradsha~v, 
scrum half, under the coaching of T. Sullivan which was something 
new to Rugby of any kind and which penalized the unwary kicker- 
ahead as never before. The fullback >+as never left alone to face 
a follomer-up; instead, by  brilliant interpassing and changing of 
direction, the pair turned defense into attacks of blinding speed. 

Great forwards were numerous: M. Hodgson, Swinton's tower- 
ing imperturbable giant;  L. Prigg, a tireless, intelligent attacker 
and deadly tackler from New South Iilales; N. Silcock, a burly 
Widnes front-row man;  K. Gee and J. Egan. another remarkable 
Wigan pair;  D .  Clarke (Huddersfield), famous also as a wrestler; 
T .  Foster (Bradford Northern) ; and W. Burgess (Barrow) were 
only a few of them. Tmo others played as great a part as any 
individual player in the successes of their clubs. L B. Todd, a 
former New Zealand and Wigan player, took over the manage- 
ment of Salford when i t  was in sore distress in 1928 and by his 
shrewdness, mise selection, instruction and leadership enabled it to 
 in the Sor the rn  league championship three t ~ m e s  and the Rugby 
League cup once in the next 11 years before he was injured fatally 
in a road accident. Da i  Rees, the Bradford Northern trainer and 
coach. showed such unrivaled knowledge of tactics and abillty to 
nurse injured and aging players that  he took his club into five of 
six Rugby League cup finals between 1944 and 1949. 

Dead.-The ball is temporarily out of play. 
Defending team.-The team in ~vhose half of the ground the stoppage 

of play occurs. 
Drop-out.-A drow kick taken by the defending team after a touch 

dourn -or after the ball has been touch-in-god or has touched or 
crossed the dead-ball line. 

Dropped goal.-A goal scored by a drop kick during the run of play. 
Fair catch.-h catch by a player of the opposing team direct from 

a kick, knock-on or throw-formard who at the same time makes a 
mark on the ground with his heel and exclaims "mark." 

Field o j  play.-The area bounded by the inner sides of the goal lines 
and the touch (side) lines. 

Free kick.-.\ kick allowed for a fair catch. 
Goal.--Kicking the ball over the opponents' goal-post crossbar from 

the field of play by means of a place or drop kick (similar to U.S. 

field goal). 
Grounding the ball.-The act of a player placing his hand or hands 

on the ball, while it is on the ground, so that he is able to exert on 
it a downward pressure. 

Heeling.-Scraping the ball back mith the heel from a loose or set 
scrummage in the direction of one's own backs. 

In-goal.-The area a t  each cnd of the field bounded by the goal line, 
the dead-ball line and the two touch-in-goal lines. 

Kickoff.-A place kick from the centre of the halfway line taken 
at  the beginning of each half and after a goal has been kicked; also 
a drop kick taken at or from behind the centre of the halfway line 
after an unconverted try. 

Knock-on.-Occurs when the ball, after striking the hand or arm of 
a player, travels in the direction of his opponents' dead-ball line. 

Mark.-The place at  which a free kick or a penalty kick is awarded. 
No-side.-The end of a match. 
Penalty goal.-A goal scored from a penalty kick. 
Penalty kick-A kick awarded to the nonoffending team by reason 

of an infringement of the laws of the game by their opponents. 
Pitch.-The field of play. 
Reboz~nd.-Occurs when the ball, after striking any part of a player 

except his hand, arm or leg (from the knee to the toe, inclusive), travels 
in the direction of his opponents' dead-ball line. 

Scrum.-Short for scrummage. 
Scruwz&.age.-~he closing around the ball by one or more players 

on each team when it is on the ground (called a loose scrummage) ; 
a closed-up formation of players of each team in readiness to allow 
the ball to be put on the ground between them (called a set or tight 
scrummage), used to restart play after certain minor. infractions. 

Tackle.-Occurs when the holder of the ball in the field of play is 
held by one or more players of the opposing team so that while he is 
so held the ball comes in contact with the ground or there is a moment 
when he cannot pass or play the ball in any other manner. When 
tackled a player must release the ball immediately. 

Throw-forward.-Occurs when the ball is propelled by the hand or 
arm of a player in the direction of his opponents' dead-ball line. 

Touch.-Out of bounds between the two goal lines. 
Touch down.-The act of a defending player first grounding the ball 

in his own in-goal (similar to U S .  touchback). 
Touch-in-goal.-Out of bounds between a goal line and a dead-ball 

line. 
Try.-Obtained by the act of an attacking player first grounding 

the ball in his opponents' in-goal (similar to U.S. touchdown). 

VI. AUSTRALIAN RULES FOOTBALL 

The game of football under Australian rules seems to  be  in- 
digenous to  Victoria and is said to have been played in Melbourne 
before Rugby ever was introduced to the continent. I t  became 
the favourite game in Victoria, South Australia and Western Aus- 
tralia. I t  is played on an oval field with a greatest width of 1 2 0  

yd. and a greatest length of 180 yd. Sides are made up  of 18 
players, 15 of whom remain in more or less fixed positions and 
mark fixed opponents. T h e  ball is much bigger than a Rugby ball, 
the circumference being 29% in. over the long axis and 2 2 4  in. over 
the short axis. A player may  kick or punch the ball forward bu t  
may not run with it unless he bounces i t  every ten yards. There  
is no off side. Four posts of any desired height and with no 
crossbar are set up  seven yards apart  a t  each end of the field. 
Any punt, place kick or drop kick which goes between the two 
inner post$ without being touched by a defender scores 6 points; 
any kick which goes between the two outer posts or  which goes 
between the inner posts after being touched scores I point. 

(L. M . )  
VII. GAELIC FOOTBALL 

Gaelic football is distinctly Irish and is reputed to  be  the rough- 
est of all football games) I t  has no connection directly with Rugby 
or association, being of direct descent from the medieval mellays 
in which entire parishes would embroil for daylong battles over 
many square miles of country. (See Early History, above.) The  
game mas without rules or restraint until 1884. Then two citizens 
of Carrick-on-Suir, Tipperary. Daniel and Mauric Davin,  af ter  
watching a particularly bloodthirsty affray between 34 men of 
Tipperary and 34 of Waterford,  decided that something must be  
done to restrain the ferocity of the players. With the aid of 
Michael Cusack of Clare and some of the leading players, they 
drew up a code of rules which slightly restricted brutality, and a t  
a big meeting in Thurles, Tipperary, the same year these rules 
were accepted and the Gaelic Athletic association mas formed and 
became the ruling body for the game throughout the world. T h e  
game is not played much outside Ireland except in the U.S.; the 
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winners of the All-Ireland championship usually visit the C.S. 
each year to meet Gaelic representative teams in New York and 
other cities on the eastern seaboard. Sides are made up of I j men 
each, who may not throw the ball but may dribble with hand or 
foot, punt or punch the ball toward their opponents' goal, which 
resembles a Rugby goal in that the posts are extended above the 
crossbar and an association goal in that there is a net fastened 
to the posts below the bar and to the bar. One point is scored 
for punching or kicking the ball over the bar and between the posts 
and 3 points for punching or kicking it between the posts and under 
the bar into the net. The game consists of two halves of 30 
minutes each. (A. S. BL.; 15'. J. CH.) 

VIII. SPECIAL (BRITISH) SCHOOL GAMES 

T h e  E t o n  W a l l  Game.-Though both Rugby union and asso- 
ciation are played at Eton at  certain times, the college has retained 
tm o entirely distinct games called the  all game and the field game. 
The aal l  game owed its origin to the presence of a high  all en- 
closing part of the college grounds along the road from Windsor 
to Slough. The area of play comprises a strip of ground running 
along the wall. At each end there is an area known as "calx" 
equivalent to the in-goal area in Rugby. One end is called "good 
calx" and the other "bad calx." and goals are marked at the back 
of each calx. The teams are of 11 a side, j players on each side 
forming down against the wall in "bully" or scrummage and the 
others taking up positions outside the bully. The ball is put into 
the bully at  the start of the game and whenever it goes out of 
the area of play. and the object is to work the ball along the \\all 
with the feet into the calx. \Irhen the ball has been forced into 
calx the attacking side tries to gain a "shy," which is accomplished 
by a player lifting the ball ni th  a foot against the wall and touch- 
ing itthere. This achieved, the ball may then be "shied" at goal. 
A goal outneighs any number of shies. 

T h e  E t o n  F ie ld  Game.-In the field game the usual number of 
players is I I a side but more may be included. The game is played 
on a large field ni th  goals of a type similar to but smaller than 
association goals. The chief features of the play are the bully, 
resembling an attenuated Rugby scrum, dribbling by the fornards 
n h o  form the greater part of the team and long and accurate kick- 
ing by the "behinds" or backs. X goal may be scored either by 
an ordinary shot or by forcing a "rouge." A rouge resembles a 
try in Rugby, being scored by an attacker touching the ball down 
behind his opponents' goal line. The ball is then brought out and 
a bully formed in front of goal and the attackers endeavour to 
force the ball through the goal. A goal scores 3 points and a rouge 
from ahich no goal is scored I point. 

T h e  H a r r o w  Game.-The Harrow game is comparatively sim- 
ple in principle and play. I t  consists mainly of dribbling by the 
forwards and long kicking by the backs. Two sets of posts are set 
up a t  each end of the field but there are no crossbars and a goal 
or "base" as it is called is scored when the ball passes betxveen 
them a t  any height. The ball may not be handled but it may be 
caught from a kick, after which the catcher must either kick it or 
drop it and begln dribbling it. Players must keep behind the ball; 
otherwise they are off side except in certain circumstances similar 
to those recognized in Rugby. The most skillful player is the one 
who can keep the ball under closest control when dribbling. Teams 
usually are I I a side but may be increaseq or decreased according 
to circumstances. 

T h e  Winchester  Game.-The pitch for the Winchester game 
is much smaller than those used for Rugby or association, being 
only about 80 yd. long and s j yd. nide. There are no goal posts, 
a goal being scored when the ball is forced beyond the end lines. 
This is not as easy to accomplish as it sounds, for the ball may not 
be kicked more than five feet in the air except when it comes 
rolling or bouncing toward a player direct from an opponent, a 
player is off side if he is in front of the ball and passing is illegal. 
The main feature of the play is the "hot." which is rather like an 
old-time Rugby scrum and takes place at  the start of play or when- 
ever the ball goes out of play. Dribbling forms no part of the 
game and almost the sole business of the backs is to kick hard and 
straight. I n  spite of the small area of play the game is most exact- 

ing and calls for endurance, speed and quickness. (F. I. IV.) 
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(1949)~  History of the Football Association (1953) ; Willy Meisl, Soc- 
cer Revolution (1955) ; Chanzpioiznat d u  Monde de Football ( ~ g g j )  ; 
R. W. K. Scott, T h e  Bob  Scott Story (1956). 

Rugby Football: P. C .  W. Trevor, Rugby  Union Football (1923) ; the 
Rev. F. Marshall, Football, the Rzigby Union Game,  rev. by  Leonard R. 
Tossmill (1925) ; H. B. T. UTakelam, Rugby  Football (1936) ; Rugby  
Union Official Handbook (annually) ; Rugby  League Oficial Handbook 
(annually) ; Rugby  Football Union Oficial Coaching Manual (195.2) ; 
B. H. Travers, Let's Tulk Rzlgger (1q;o) ; J .  B. G. Thomas, T h e  Lzons 
on Trek (1956) ; Vivian Jenkins, Liofzs Ranzparzt ( I Q ; ~ ) .  

(L. M ; A DA ) 
FOOTE, ANDREW HULL (1806-1863), U.S. admiral and 

Union commander during the American Civil War, was born at  
h'ew Haven. Conn.. Sept. 1 2 ,  1806. His father was Samuel 
Augustus Foote (1780-1846), a prominent lawyer and Whig pol- 
itician nho as U S .  senator moved in 1829 "Foote's resolutions" 
on public lands in the discussion of which Daniel Webster made 
his "reply to Hayne." Andrew Foote entered the C.S. navy 
in 1822 and mas commissioned lieutenant in 1830. After cruising 
round the world (1837-40) in the "John Adams." he was assigned 
to the Philadelphia naval asylum, and later (1846-48) to the 
Boston navy yard. In  1849 he was made commander of the 
"Perry," and engaged for two years in suppressing the slave trade 
on the hfrlcan coast. I n  18 j6, as commander of the "Portsmouth," 
he served on the East India station, under Commander James 
Armstrong, and he captured the Barrier Forts near Canton. From 
Oct 1858 to the outbreak of the Civil War, he was in charge of 
the Brooklyn navy yard, becoming a full captain in 1861. In  Aug. 
1861 he mas assigned to the command "of the naval operations 
upon the TL'estern waters." His exploit in capturing Ft. Henry (on 
the right bank of the Tennessee river) from the Confederates, on 
Feb. 6, 1862. without the co-operation of General Grant's land 
forces, nho had not arrived in time, was a brilliant success, but 
their combined attack on Ft.  Donelson (12 mi. off, on the left 
bank of the Cumberland river). to mhich most of the Ft.  Henry 
garrison had escaped, resulted, before its surrender (Feb. 16), in 
healy losses to Foote's gunboats, Foote himself being severely 
mounded. In March-April he co-operated in the capture of New 
Madrid ( q  v.) and Island No. 10. In  June he retired from his 
command and in July was promoted rear admiral, and became chief 
of the bureau of equipment and recruiting. On June 26, 1863, he 
died in New York city. 

See the Life  (1874) by James Mason Hoppin (1820-1906). 
FOOTE, SAMUEL (1720-1 777), English actor, wit and play- 

wright, nho had an astonishing gift for mimicry, was born a t  
Truro, the son of a prosperous Cornish magistrate. He attended 
Iliorcester college, Oxford, but left nithout taking a degree. Then. 
"designed for the l a ~ i ~ , "  he established residence in the Temple, 
but in 1744. having dissipated his inheritance. turned to the 
theatre. His first efforts as an actor were not successful, but 
nhile playing Bayes in the Rehearsal  he demonstrated his ability 
as a mimic. In 1747, therefore, he opened the Haymarket theatre 
nith a series of farcical entertainments called Divers ions  o f  the 
Morning ,  in mhich he ridiculed other actors and celebrities. Later, 
to avoid the restraints of the Licensing act, he called his enter- 
tainments ('teas." After I 7 53 he returned occasionaIly to the reg- 
ular stage, playing in Dublin and Edinburgh as well as in London; 
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but again he was unsuccessful except in his own plays, which, like 
his "teas," depended on topical allusions and upon his gift for 
mimicry. Foote was adept in exploiting any event for his purposes, 
even his own misfortune. In 1766 he fell from a horse and broke 
his leg, which had to be amputated. Characteristically, he turned 
this to account by writing The Devil on Two Sticks and The Lame 
Lover. Another consequence of this misfortune was that the duke 
of York, who was responsible for the accident, secured for Foote 
a life-patent for the Haymarket, which permitted him to continue 
his performances there without resorting to subterfuge. 

Foote was doubtlessly a man of many talents, but his mind was 
of such a cast that he was incapable of employing them except for 
purposes of savage attacks upon others. David Garrick, who fre- 
quently befriended him, avoided public ridicule only through 
flattery. Samuel Johnson, who considered Foote's wit "irresist- 
ible," was obliged to threaten physical chastisement. In 1777, how- 
ever. he met his match. Agents of the notorious Elizabeth Chud- 
leigh, duchess of Kingston. whom Foote had satirized in The Trip 
to Calais and The Capuchin, retaliated with such persistence that 
he was compelled to quit the stage. H e  died at  Dover on Oct. 21, 
1777, and was buried in Westminster abbey. 

In  addition to the plays mentioned, Foote's best-known produc- 
tions are The Author, The Minor, The Maid of Bath and a piece 
for puppets entitled Piety in  Pattens. 

See M. M. Belden, The Dramatic Works of Samuel Foote (1929) 
(M. Rs ) 

FOOTINGS: see FOUNDATIONS. 
FOOTSCRAY, a suburb of Melbourne, Victoria, Austr., on 

the hlaribyrnong river. Area 4,441 ac. Pop. (1954) 57,915. 
Footscray is an important manufacturing centre. 

FOPPA, VINCENZO (c.1430-1515/16), Italian painter. 
leading figure in I 5th-century Lombard art, was born at  or near 
Brescia between 1427 and 1430. His earliest dated work is a 
dramatic painting of the "Three Crosses" in the Accademia 
Carrara at  Bergamo (1456) Among the sources of Foppa's early 
style were the paintings of Jacopo Bellini and the Cremonese 
Gothic painter Bonifazio Bembio, and northern manuscript il- 
luminations; after about 1460 he seems to have come in contact 
with the work of Andrea Mantegna at  Padua. Patronized by 
Francesco and Galeazzo Maria Sforza. he was employed in 1463- 
67 a t  the Certosa at  Pavia, and he completed, probably by 1468, the 
first and greatest Lombard fresco cycle in the Portinari chapel in 
S. Eustorgio in Milan. 

A celebrated fresco of "The Martyrdom of St. Sebastian" (1485) 
from Sta. Maria di Brera, Milan (Brera gallery, Milan), inspired 
by Bramante. affords a measure of Foppa's success in forging a 
Lombard Renaissance style. As a panel painter on a monumental 
scale Foppa's development can be traced from a polyptych of 
about 1476 painted for Sta. Maria delle Grazie at Bergamo (Brera 
gallery), through altarpieces at  Pavia (c.1486) and Savona 
(1489/90), to the splendid "Adoration of the Magi" (about 1500; 
National gallery, London). Foppa died between May 3, I 51 j ,  
and Oct. 16. 1516. 

An artist of exceptional integrity and power, Foppa exercised a 
formative influence on the work of Butinone, B. Zenale, A. 
Borgognone and most of his younger Milanese contemporaries. 
In  Milan his style was superseded by that of Leonardo da Vinci, 
but a t  Brescia, where he resided after 1490, its effect was more 
enduring, and it is reflected in the 16th century in the paintings 
of G. Savoldo. 

See C. J .  Ffoulkes and R. Maiocchi, Vincenzo Foppa (1909) ; F.  
Wittgens, Vincenao Foppa (1945). (J. W. P.-H.) 

FORAIN, JEAN LOUIS (185 2-193 I ) ,  French painter and 
graphic artist who succeeded Honor6 Daumier as the outstanding 
illustrator of his day, was born at  Rheims on Oct. 23, 1852. As 
an artist he was largely self-taught. A prot6gC of E. Degas. 
he exhibited with the Impressionists, but was from the first more 
attracted by graphic media. 

H e  made his first etchings in 1876, and although from about 
1890 it was lithography that principally occupied him, he returned 
to etching in 1908. His work was popular and well-suited to re- 
production in large numbers. He contributed satirical and humor- 

ous drawings to Le Rire, L'Echo de Paris, Le Figaro, Le Monde 
Parisien and other journals. Whatever the medium, Forain took 
his subjects from the world of the prosperous Parisian bourgeoisie 
-the exchange, the law courts, the cafCs, the artists' studios, the 
theatres, the demimonde-with a particular emphasis on the 
disreputable. His attitude was critical, pessimistic and a little 
cynical, but human behaviour was endlessly fascinating to him. 
In  style and subject matter alike, Forain remained deeply in- 
debted to Degas, and to a lesser extent to Daumier. Toward the 
end of his life he etched and painted religious subjects. H e  died in 
Paris on July 11, 1931. (A. Bs.) 

FORAKER, JOSEPH BENSON (18~6-1917), American 
political leader, was born near Rainsboro, Highland county, Ohio, 
on July 5, 1846. H e  enlisted as a private in July 1862, served 
throughout the Civil War and in 186j received a captain's brevet. 
After the ~ a r  he spent two years at  the Ohio Wesleyan university 
and two years at Cornell. In  1869 he was admitted to the Ohio 
bar. He was a judge of the Cincinnati superior court. 1879-82. and 
from 1885 to 1889 m7as governor of Ohio. In  1896 he was elected 
United States senator. was re-elected in 1902 and served until 
1909. In the senate he strongly supported President McKinley 
in the debates preceding, during and immediately following the 
Spanish-American iVar. During the administration of President 
Roosevelt he vigorously opposed various measures advocated by 
the president, and led the opposition to the  resident's summary 
discharge of certain Negro troops after the Brownsville raid of 
Aug. 13. 1906. In  1916 he published Notes of a Busy Life.  H e  
died in Cincinnati on May 10, 1917. 

FORAMINIFERA. Foraminifera, the so-called "oil bugs" 
of the petroleum industry, are amoeba-like animals provided with 
a shell or test. The  pseudopodia are filose and anastomosing, 
never lobose, and the protoplasmic mass within the test contains 
either one or  many nuclei. In  most species the test is composed 
of calcium carbonate and consists of a series of chambers that 
communicate through passages which were the apertures of the 
test before each succeeding chamber was added. The  name of the 
group was derived from these passages, the so-called foramina. 

Position in  the animal kingdom: phylum, Protozoa; class, Sar- 
codina; subclass, Rhizopoda; order, Foraminifera. (See PROTO- 
ZOA; AMOEBA.) 

Occurrence.-Foraminifera occur in all oceans and most seas, 
and a t  all depths. Grayish riffle marks on sandy beaches often 
contain vast numbers of the empty tests, and the sand bordering 
some oceanic islands consists for the most part of the tests of 
pelagic species. These pelagic Foraminifera, the Globigerinidae, 
constitute 50% or more of the sediments covering about 49,000,- 
ooo sq.mi. of ocean floor, and the area would be greatly extended 
if it were not for the fact that the calcareous tests dissolve a t  
depths in excess of from 2,000 to 3,000 metres. At Sanoer on the 
island of Bali the tests of larger species are used to gravel walks 
and roads. Most samples of off-shore sediment contain enormous 
numbers of tests of many species, as do the washings from sea- 
weed taken from protected tide pools. 

Geological  Importance.-Much chalk, limestone and marble 
is composed for the most part of entire tests or residual calcium 
carbonate derived from the tests of Foraminifera. Evidence of this 
may be seen with the unaided eye in the polished surfaces of or- 
namental marble used in many bank and office buildings, and a 
fragment of stone from one of the pyramids of Egypt will show 
that they too were built from foraminiferal limestone. 

Foraminifera occur in  the sediments of pre-Cambrian seas but  
were seldom an important constituent prior to the coal age or the 
Pennsylvanian. In the Eocene this group reached its zenith in 
size, complexity of structure and the extent and thickness of de- 
posits. At the z2,ooo-ft, level on Rlount Everest in the Hima- 
layas there is a 200-ft. stratum of foraminiferal limestone belong- 
ing to the period, while in other regions these formations are 
many thousands of feet in thickness. Recent faunas have existed 
with only minor modification since the hfiocene. 

Marine sediments underlie more than two-thirds of all land 
areas and often contain fossilized Foraminifera. With the passage 
of time new species have come into existence; while others have 
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become extinct. For these reasons the Foraminifera are useful in 
determining the probable age of formations and in making geo- 
logical correlations between widely separated regions. Since 
petroleum is always associated with marine sediments, they pro- 
vide a useful guide to structures which might contain oil and, in 
proved fields, the strata through which the drill must pass before 
reaching producing zones. 

BY COURTESY OF EARL H. MYERS 

F I G S .  1-4.- FORAMINIFERA IN RECENT A N D  GEOLOGIC MARINE DEPOSITS 

1. Washed sample of gray chalk containing Foraminifera. 2. Marble from 
I taly containing Orbitoids. 3. Nummulitic limestone similar to that used 
in building the pyramids. 4. Washed sample of Globigerina ooze 

Test Morphology.-Tests of Foraminifera range in size from 
that of a mere speck to several inches in diameter. A restricted 
group includes species that are little more than marine amoebae 
protected by a chitinous membrane or primitive test. From this 
simple beginning, species developed in which this primitive test 
assumes a globular shape, covered with sand, mica, sponge 
spicules, or other sedimentary material, or by a dense deposit of 
calcium carbonate. These globular tests are similar to the initial 
chamber or proloculus of the more common multichambered 
tests. To this simple test a meandering or spiral chamber may be 
imposed, or a number of chambers so arranged as to form a 
coiled, monoserial, biserial, or triserial test; and to a spiral or 
coiled beginning, a number of annular chambers may be added. 
These constitute the basic types from which the tests of most 
species were derived. The total number of chambers in a test 
may be one, a few, or many hundreds. 

Usually there are either one or many apertures in the terminal 
chamber; and, when a new chamber is added, these become fora- 
mina or communicating passages between the chambers. In  one 
major group the walls of most chambers are perforated by minute 
pseudopodial pores, and there are lesser groups in which the 
walls of the tests are provided with an elaborate system of canals. 

The tests of many species are ornamented with ridges, spines, 
or bosses; and, because of the beauty and complexity of these, 
the Foraminifera were the object of intense study long before 
their economic significance was recognized. 

Tests composed of either calcium carbonate or bits of inorganic 
debris on a chitinous foundation persist in geological marine 
sediments with little or no apparent change, except where the 
sediments were subjected to shearing and excessive pressure or 
the solvent action of acid-charged water. In  consolidated sedi- 

ments perfect moulds that are characteristic of the species may 
persist after the tests have been completely dissolved. 

The four major groups based on the structure and composition 
of the tests are: 

Chitinous, animal cement only; 
Aranaceous, inorganic debris and cement; 
Perforata, calcium carbonate with pores; 
Aperforata, calcium carbonate without pores. 
T h e  L i v i n g  Organism.--Most Foraminifera live on mud, or 

sandy mud bottoms, or on weed, while a restricted group is pela- 
gic, inhabiting the open sea at  moderate depths. The rate of 
movement in bottom forms is such that most individuals live and 
die within a matter of inches from the place of origin. 

In  species having a large aperture, the protoplasm within the 
test often contains bacteria, flagellated protozoa, spores of algae, 
diatoms and organic detritus, and it is presumed that these con- 
stitute the food of the Foraminifera. When the aperture is too 
small to admit larger food particles, these are digested by fer- 
ments contained in the pseudopodia 

The pseudopodia arise from a mass of protoplasm near the 
aperture of the test or from pseudopodial pores and become at- 
tenuated almost to the vanishing point. Where several pseudo- 
podia meet, they fuse or  anastornose. These constantly streaming 
filaments of protoplasm provide locomotion, capture and in part 
digest food organisms, eliminate solid and liquid waste and, to- 
gether with the film of protoplasm covering the test, carry on 
respiratory activities. Circulation within the test is provided by 
the streaming of the protoplasm, and extends through all of the 
chambers. 

The colour of a living foraminifer is determined by the colour, 
density and, to some extent, structure of the test; and, when the 
walls are translucent, the green, brown, or red of the protoplasm 
and its inclusions may be a dominant factor. Chitin is brown. 
and often gives a brownish cast to tests that otherwise would be 
white. The more brilliantly coloured species are found in the 
vicinity of coral reefs. These range through shades of china- 
white, orange, bright red, brown and bright green, to lavender and 
blue, the latter colours being caused in part by refraction. In 
deeper water, species provided with a translucent test are green. 
aranaceous tests assume the colour of the shell substance or are 
made red or brown by iron salts contained in the cement that 

FROH EARL H. MYERS IN  "JOURNAL OF pALEONTOLOGY" 

F I G .  5.- GRAPHICAL PRESENTATION O F  THE RATE O F  GROWTH BOTH IN 
NUMBERS O F  CHAMBERS A N D  S I Z E  O F  TEST I N  E L P H l D l U M  CRISPUM 

binds the particles together, while calcareous tests of many 
species resemble white porcelain. 

Zooxanthellae are symbiotic algae which live as a protoplasmic 
inclusion in certain species of Foraminifera inhabiting the shallow 
waters of wann seas, but their golden colour has little effect upon 
the colour of the Foraminirera. 

Life  Cycle.-In the life cycle of most Foraminifera there is a 
cyclical succession of sexual and asexual generations in which two 
distinct types of individuals are produced. 

Sexual Phase.-In the sexual phase, flagellated gametes associ- 
ate in pairs in fertilization, and the resulting zygote or fertiliza- 
tion amoeba becomes invested in a spherical test. To  this, suc- 
ceeding chambers are usually added one a t  a time to form a 
graduated series of chambers. 



Immeciiately following fertilization, the fertilization nucleus 
divides, and succeeding divisions result in a number of nuclei that 
are proportional to the number of chambers in the test. These 
nuclei are moved from chamber to chamber by the streaming 
protoplasm and are not restricted to particular chambers. The 
tests of these sexually produced individuals have minute initial 
chambers and are therefore referred to as microspheric tests. 

Asexual Phase.-Asexual reproduction by microspheric individ- 
uals is initiated by a series of nuclear divisions that approxi- 

FROM EARL H. M Y E R S  IN NATIONAL ACADEMY OF SCIENCES PUBLICATION 

FIG. 6.-LIFE CYCLES OF FORAMINIFERA 

A. S p i r i l l i n a  vivipara,  B. D i s c o r b i s  globular is ,  C. E l p h i d i u m  crispurn. 
I Micros~heric aeneration showing nature of pseudopodia. I I  Microspheric 

through the water. These gametes swarm from the test and, when 
two gametes derived from different megalospheric individuals 
come into contact, fertilization takes place and the life cycle is 
repeated. 

This description is based on the limited number of life cycles 
that have been studied and the recognized dimorphic nature of 
the tests of most species. Briefly, the life cycle includes an 
alternation of generations in which two types of individuals are 
produced. I n  the sexual phase mononucleate megalospheric in- 
dividuals produce flagellated gametes. Gametes from different 
megalospheric individuals unite in fertilization and give rise to 
multinucleate microspheric individuals, which in turn asexually 
produce the megalospheric generation. 

individuals asexually producing -mononucleated megalospheric juveniles. 
I l l  Beginning of sexual reproduction. in A. Megalospheric individuals merely 
associate, in B.  they actually fuse, and in C. they remain independent. 
IV In A. gametes form and become fertil ized within a brood cyst, in B. 
within a brood chamber, and in C. gametes are free and pelagio. V Growth 
of multinucleate microspherio juveniles 

mately quadruple the number of nuclei originally present. The 
protoplasm surrounding each nucleus then separates from the 
common mass to form mononucleate amoebae which have a di- 
ameter several times that of a zygotic amoeba, and these become 
invested in globular tests that are proportionately larger than the 
initial test in the microspheric generation. To this relatively 
large initial test, succeeding chambers are added to produce a 
test that may be identical in  appearance with that of the micro- 
spheric generation. These tests are referred to as megalospheric 
because of the larger initial chamber, and contain but a single 
nucleus which does not divide prior to reproduction. 

Each microspheric individual produces from tens to hundreds 
of juveniles depending upon the species. 

Gametoge~zesis.-The sexual phase of the life cycle begins with 
the division of the megalospheric nucleus, and succeeding nuclear 
divisions produce enormous numbers of minute nuclei. Each 
nucleus, and the surrounding protoplasm, then gives rise to a 
small spherical body in which the nucleus-and finally the proto- 
plasm-divides to form two minute amoebae. This final nuclear 
division is a reduction division. Later each amoeba develops 
whip-like structures or flagella by means of which it is propelled 

Reproductive activities in most species require from two to 
three days, both in the sexual and the asexual phase of the life 
cycle. The addition of a new chamber requires one day, and sev- 
eral days usually elapse before the next chamber is added. T h e  
life span of these protozoa is from a few weeks to a year or 
more, depending upon the species and the season; and the life 
cycle, including a sexual and an asexual generation, requires from 
several weeks to  two years or more. 

Variations in Life Cycles.-In asexual reproduction, two- and 
three-chambered megalospheric juveniles develop either within 
the test of a microspheric individual or in its immediate vicinity 
after the protoplasm has escaped from the test. In  sexual repro- 
duction, two or more megalospheric individuals may either fuse 
or become enveloped in a common cyst or brood chamber before 
the gametes are produced, or the gametes may be released directly 
into the water. In  still other species only one type of individual 
is known and, although these have but a single nucleus and would 
therefore seem to be megalospheric, they reproduce asexually 
over many succeeding generations. In  a few species both micro- 
spheric and megalospheric individuals have been observed to re- 
produce asexually, but there is little evidence to suggest that this 
occurs in an appreciable number of species. 

Ecological Relationships.-Many species of Foraminifera 
now occurring between certain depth limits are universally dis- 
tributed. Similar conditions prevailed during other periods in the 
earth's history, and for this reason it is possible to  correlate 
geological sediments of widely separated regions. Species re- 
stricted to shallow water are often limited in their distribution by 
the temperature of the water, and in ancient sediments these 
provide an index to the climatic conditions that prevailed on ad- 
jacent land areas. Other species are limited by factors other than 
temperature. These include the salinity of the water, the nature 
of the substratum and the food available. which in turn is influ- 
enced by factors associated with the depth of the water. Growth 
and reproduction in this group depends upon the availability of 
suitable food organisms more than any other factor or combina- 
tion of factors. 

The intertidal zone and adjacent water to  a depth of a few 
metres is subjected to a wider range of changes, and more abrupt 
changes, in ecological conditions than the waters immediately 
adjacent to this area; and, as a result, the two areas are inhabited 
by related but different species. hlany species of Foraminifera 
are restricted to areas covered with weed and grass, and the 
depth to which these plants thrive depends upon the nature of 
the bottom and the amount of solar radiation. which varies with 
the turbidity of the water and latitude. The empty tests of these 
several populations form a common assemblage in off-shore sedi- 
ments, and in geologic marine sediments these shallow water 
species provide a guide to the boundaries of ancient seas. 

Below the 20-metre line, or to somewhat greater depths where 
weeds abound out to the edge of the continental shelf a t  a depth 
of about 2 0 0  metres, there is a gradual change in populations 
with the increasing depth of the water, although many species 
inhabit the entire region. Petroleum originates in geological sedi- 
ments that were deposited at  these moderate depths. 

From the edge of the continental shelf to a depth of 2.000 to 
3,000 metres there is a more or less abrupt descent, and with this 
further increase in depth there is a corresponding change in 
populations. At still greater depths, including the abyssal deeps, 
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aranaceous species predominate, since calcium carbonate dissolves river and small streams on the island, and reduces the salinity 
under the pressure and slightly acid condition that prevails at of the water near the shore during the winter and early spring. 
the bottom. Pelagic species are typically oceanic and are not nu- The maximum depth of the channel is goo metres, and the tem- 
merous in shallow water unless carried there by currents from the perature at this depth remains at  about 5" C. throughout the 
open sea. Therefore the relative abundance of the tests of pelagic year. From this low the temperature ranges upward to a maxi 
species in geological sediments is an index to the depth of the mum of 25" C. near the shore on the San Pedro side and 17" C. 
water bordering ancient land areas. a t  the surface in the vicinity of Avalon. 

The amazing abundance of Foraminifera in geologic sediments From these observations it was evident that the geological his- 
suggests sorting caused by current action, but this is not neces- tory of the Hall canyon formation includes a slow emergence 
sarily the case. At Sanoer on the island of Bali nearly pure de- from the sea from a depth of not less than 1,800 metres to its 
posits of a large species (Tinoporous) cover the bottom in some present elevation of 750 ft., and that the water temperatures dur- 
places to a depth of many feet, and the turf-like weed on adja- ing this period were about the same as those now prevailing in 
cent submerged reefs support many thousands of individuals per the sea adjacent to this area. I t  was further evident that the 
square foot of surfsce. On mud bottoms in some portions of the sediments in the upper portion of the canyon were deposited in 
Java sea an even larger species (Operculina) is so abundant that deep water; zone 4, betvieen goo and 300 metres; zone 3. 300 to 
the empty tests in the mud constitute nearly one-half of the total jo metres; zone z ,  50 metres or less; and zone I ,  a t  the lower 
mass of the sediments. I n  deep 
water the number of living Fora- 
minifera per unit area is no doubt 
small, but in shallow water they 
vary from tens or hundreds to 
even thousands of individuals per 
square foot. 

Role in Historical Geology. 
-The role of the Foraminifera in 
palaeoecology and historical geolo- 
gy is exemplified by a comparison 
of populations and the conditions 
under which they now exist with 
the assemblages of species recov- 
ered from stratified sediments in TO 

the hills back of Ventura, Cali- Uvigerino peregrina zone 

fornia. 
Samples of sand, silt and con- 

glomerate were obtained from oil 
wells and out-crops in Hall can- 
yon. From the combined thickness 
of the strata it  was determined SCALE I N  MILES 

that marine sediments some two I 
1/4 1/2 3/4 1 

and one-half miles in  depth are 
exposed in the canyon wall, and, 
from the dip of the strata, that the 
more recent sediments are exposed 
a t  the lower end of the canyon 
while the older sediments occur 
near the summit of the ridge. The 
several hundred species of Fora- 
minifera recovered from the sam- 
ples could be divided into five 
more or less distinct assemblages 
and, on the basis of this, the geo- 
logic column is divisible into as 
many zones. At first it was 
thought that these several assem- 
blages suggested a gradual change 
in climatic conditions during that 
portion of the Pleistocene when 
the sediments were being de- 
posited. 

I t  was known that many of the 
species in the Hall canyon fauna 
still survive in the sea, and a series 
of samples were obtained from the AD AP T ED  F R O M  M L N A T L A N D  IN  SCRIPPS INST ITUT ION O F OCEANOGRIPHY P UBL IC AT IO N  

mud bottom of the Sari Pedro F I G .  7.- TOPOGRAPHICAL MAP O F  HALL CANYON A N D .  BELOW. A  STRATIGRAPHIC S E C T I O N  O F  T H E  FORMA-  

channel Sari Pedro on TION.  CHART O F  THE SAN PEDRO CHANNEL A N D  BELOW A C R O S S  SECTION O F  T H E  C H A N N E L  S H O W I N G  
DEPTH A N D  TEMPERATURE. BLACK DOTS MARK T H E  P O S I T I O N  O F  S T A T I O N S  WORKED 

the mainland and Avalon on Cata- 
lina Island. From these samples it was determined that species end of the canyon in shallow water of low salinity. I t  was also 
similar to those in the upper four zones of Hall canyon occur be- apparent that the climatic conditions of the region during early 
tween about the same depth limits on the two sides of the channel Pliocene times were similar to those now prevailing, although a 
while species characteristic of the fifth zone were present in samples somewhat heavier rainfall is suggested, and that the cooling of 
obtained from the deeper water of the open sea west of the island. the sea prior to the advance of the Pleistocene ice sheet had not 

Fresh water enters the San Pedro channel from the Los Angeles yet set in. 



FOR 
Role in P e t r o l e u m  Geology.-The mother source of petrole- 

um is the carbonaceous remains of plants and animals, including 
Foraminifera, that accumulated in the sediments of ancient seas. 
Conditions of life in these seas, and the chemical changes that 
occurred both during and after the deposition of the sediments, 
limited the areas in which petroleum was produced. Further, it 
was necessary that porous strata, covered with a cap rock of im- 
pervious shale, be present to conduct the petroleum to geological 
traps. These traps are either anticlines-referred to as domes- 
or sealed faults. Later changes in  the earth crust, such as the 
opening of faults or erosidn, often permitted the oil to escape as 
seepage or gas. Producing zones are referred to as oil pools, 
but these pools are nothing more than porous rock, usually sand- 
stone, saturated with oil under enormous pressure. 

In  the search for petroleum, seepage or escaping gas are valu- 
able clews, but they do not suggest that oil in commercial quan- 
tities remain in the structure. Something of the geological his- 
tory of a region may be determined from samples removed from 
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exposures such as cliffs, excavations or wells. The location of 
probable oil traps, such as anticlinal folds and fault lines, is 
established through the study of topographical charts, air recon- 
naissance or, where these fail, subsurface structures which may 
be recognized through the recording and interpretation of local 
seismic disturbances set up by the discharge of explosives. Chem- 
ical tests of the subsoil may reveal the presence of petroleum 
but not the existence of recoverable petroleum. 

When a favourable site is located and drilling operations are 
under way, samples of the strata through which the drill passes 
are removed at  frequent intervals and these are sent to a palaeon- 
tological laboratory for study. At the laboratory the sample is 
given a number and a careful description of its characteristics 
made. A portion of the sample is then reduced by crushing and 
washing away the finer sediments. I t  is then dried and the Fora- 
minifera removed under a microscope with the aid of a small 
brush. The Foraminifera are then mounted on slides, and the in- 
dividual species as well as the total assemblage of species are 
studied and compared with the species observed in previously 
obtained samples. Certain species are then seIected as guide 
fossils for that particular zone, and the assemblage is represented 
on a chart by means of a special type of marking. From sub- 
sequent samples the total thickness of the zone, as well as that 
of succeeding zones, is also charted. When a producing zone has 
been located beneath a recognized series of other zones, and a 
similar sequence is encountered in a new well, the driller knows 
that the drill is penetrating favourable formations; but, should 
these zones fail to  appear before deeper structures are encoun- 
tered, he knows that these producing zones do not extend to the 
new location. 

When the sequence of zones has been determined in several 
wells, these zones are charted by means of an electric logging 
device; and, when these logs are compared with that of a newly 
drilled well, correlations may be attempted and these substan- 
tiated through the microscopic examination of a minimum num- 
ber of samples. 

Although there are many guides to the possible existence of 
petroleum in subsurface structures, oil is where one finds i t ;  
and the only way to find oil is to sink test wells wherever con- 
ditions seem favourable. This is termed wildcatting. 

I n  the ever-widening search for petroleum, geophysical and 
chemical methods are an aid to success but can never take the 
place of a sound knowledge of geology, stratigraphy and sedi- 
mentation. Recent work on the environment of sedimentation, 
ecological relationships and possible source rocks should provide 
a better understanding of the use of guide fossils, especially the 
Foraminifera, in locating and tracing new oil-bearing forma- 
tions. (E.  H. MY.) 

FORBES, DUNCAN, OF CULLODEN (1685-1747), Scottish 
statesman, son of Duncan Forbes (1644?-I 704), genealogist and 
M.P. for Nairn, was born at  Bunchrew or at  Culloden near Inver- 
ness on Nov. 10, 1685. He studied at  Edinburgh and Leiden, and 
was advocate and sheriff of Midlothian in 1709. The influence 
of the Argyll family and his loyalty to the Hanoverian cause in 
171 j secured his rapid advancement. H e  became M.P. for Inver- 
ness (1722), lord advocate (172 j), and lord president of the court 
of session (1737). 

Some years before the rising of Forty-five Forbes had urged 
upon the government the expediency of embodying Highland regi- 
ments, putting them under the command of colonels whose loyalty 
could be relied upon, but officering them with the native chieftains 
and cadets of old families in the north. In 1739, with Sir Robert 
Walpole's approval, the original (1730) six companies (locally 
enlisted) of the Black Watch were formed into the famous "Forty- 
second" regiment of the line. 

On the first rumour of the Jacobite rising in 1745 Forbes 
hastened to Inverness, and through his personal influence with the 
chiefs of hlacdonald and Macleod, these clans were prevented 
from taking the field for Charles Edward; the town itself also he 
kept loyal. In  September 1745, after Cope's departure to the 
south. Forbes was the sole representative of government in the 
north. He worked hard to maintain order. But advances of arms 
and money arrived too late, and though Forbes employed all his 
own means and what money he could borrow on his personal 
security, his resources were quite inadequate to the emergency. 
I t  is doubtful whether these advances were ever fully repaid. Part 
was doled out to him, after repeated solicitations that his credit 
might be maintained in the country; but it is evident his humane 
exertions to mitigate the savage revenge on the rebels after their 
defeat a t  Culloden had brought him into disfavour in London. 
Forbes died on Dec. 10, I 747. 

Forbes was a patriot witliout ostentation or pretense, a true 
Scotsman ui th no narrow prejudice, an accomplished and even 
erudite scholar without pedantry, a man of genuine piety without 
asceticism or intolerance. His statue by Roubiliac stands in the 
Parliament house, Edinburgh. 

FORBES, EDWARD (181 5-1854), British naturalist who 
made an important analysis of the distribution of the natural 
inhabitants, plant and animal, of the British Isles as related to 
certain geologic changes. H e  was born at  Douglas. Isle of Man, 
on Feb. 12. 181 j. He studied medicine at  Edinburgh. and in 1833 
made a tour in Norway, the botanical results of which \+ere pub- 
lished in J. C. Loudon's Magazine of A7atural History for 1835-36. 
In  1836 he forsook medicine for natural science, and after a winter 
of lectures in Paris, he went to Algiers to study land and fresh- 
lvater Mollusca. In 1838 appeared his Llfalacologia Monensis, a 
synopsis of the species of Manx l\lollusca, and in 1841 his Histovy 
of Britislz Star-fishes. From 1841 to 1842 he investigated the 
botany, zoology and geology of the Mediterranean region, the 
results being made known in his "Report on the &Iollusca and 
Radiata of the Aegean Sea, presented to the British Association 
in 1843," and in Travels in  Lycia (1847). In  1842 Forbes became 



curator of the museum of the Geological Society of London, in 
1843 professor of botany at  King's college and in 1844 paleon- 
tologist to the Geological Survey of Great Britain. TITO years 
later he published in the dfemoirs  of the Geological Survey, i. 336, 
his important essay "On the Connexion B e h e e n  the Distribution 
of the Existing Fauna and Flora of the British Isles, and the 
Geological Changes which have Affected their Area," in which he 
maintains that the plants of Great Britain may be divided into 
five well-marked groups and that the majority of them, like the 
terrestrial animals, migrated to those islands over continuous land 
at  three distinct periods, before, during and after the glacial epoch. 
In  18j1 Forbes became professor of natural history to the Royal 
School of Mines, and in the following year published the fourth 
volunle of Forbes and S. Hanley's History of British LVIollusca and 
his iWonograph of the Echinodermuta of the British Tertiaries 
(Palaeontographical society). In  18$4 he became professor of 
natural history at Edinburgh, but he died on Nov. 18 of that year 
a t  Wardic, near Edinburgh. 

See G. Wilson and A. Geikie, Memoir  of Edward Forbes (1861) ; 
Literary papers, ed. by  Love11 Reeve (1855) ; Forbes' Celztenary Com-  
memorat ion b y  the London Manx Society (191 5 ) .  

FORBES, JAMES DAVID (1809-1868), Scottish physi- 
cist, is best known for his researches on heat and on glaciers. 
H e  wlas born at Edinburgh on April 20. 1809. He  studied at 
Edinburgh: became F.R.S.E. (1828) and F.R.S. (1832), pro- 
fessor a t  Edinburgh (1833-59), and principal of the United 
college at  St. Andrews (1859-68). He died on Dec. 31, 1868. 

Between 1836 and 1844 he published in the Transactions of the 
Royal  Society of Edinburgh four series of "Researches on Heat," 
in the course of which he described the polarization of heat by 
tourmaline, by transmission through a bundle of thin mica plates, 
and by reflection from the surfaces of a pile of mica plates. and 
also its circular polarization by two internal reflections in rhombs 
of rock salt. In  1846 he began experiments on the temperature 
of the earth a t  different depths and in different soils near Edin- 
burgh. Later he investigated the laws of the conduction of heat 
in bars, and his last piece of work was to show that the thermal 
conductivity of iron diminishes with increase of temperature. 
The  Royal society awarded him the Rumford medal in 1838 and 
the Gold medal in 1843 for his work on heat. 

H e  made several visits to Switzerland and also to Norway to 
study the flow of glaciers and developed a theory which involved 
him in some controversy with Tyndall and others. 

FORBES-ROBERTSON, SIR JOHNSTON (1853-1937), 
Engiish actor, of great beauty and imagination, who was considered 
the finest Hamlet of modern times. was born in London on Jan. 16, 
18j3, the son of John Forbes-Robertson of Aberdeen. an art critic. 
Educated at  Charterhouse school, he studied art before turning to 
the theatre in 1874, when he first appeared on the London stage 
as Chastelard in ,Mary, Queen of Scots. He acted with Samuel 
Phelps, the Bancrofts and John Hare, played opposite Mary 
Anderson in England and the United States and for some time was 
a leading member of Sir Henry Irving's company at  the Lyceum. 
His first outstanding success was in Sir. Arthur Pinero's Tlze 
ProfEigate at  the Garrick theatre in 1889, under the management 
of Hare. In  1895 he took over the management of the Lyceum, 
with Mrs. Patrick Campbell as leading lady, giving memorable 
performances of Romeo  and Juliet, Hamlet ,  Macbeth ,  etc., and 
also producing John Davidson's For the Crown and Maurice 
Maeterlinck's Pelle'as and Me'lisande, in both of which his romantic 
style of acting was highly successful. In  1900 he married Gertrude 
Elliott, who became his leading lady, appearing with him in many 
plays, such as T h e  Light Tha t  Failed, Madeleine Lucette Riley's 
Mice and M e n ,  George Bernard Shaw's Caesar and Cleopatra and, 
one of his biggest successeg, Jerome I(. Jerome's T h e  Passing of the 
TItird Floor Back.  Forbes-Robertson was knighted in 1913. and 
after occasional appearances and a farelvell tour in Canada and 
the Cnited States finally retired in 1915  He  died on Kov. 6, 
1937  His daughter JEAN FORBES-ROBERTSOX (1905- ) be- 
came a distinguished actress. (W. J. M.-P.) 

FORBIN, CLAUDE DE (16 j6-I 733), French naval com- 
mander, was born at Gardanne, Provence, Aug. 6, 1656. He went 

to Siam in 1685 with the chevalier de Chaumont, sent by Louis XIV 
at the invitation of the king of Siam. He  remained as admiral 
and general in chief to the king until 1687. He  was the colleague 
of Jean Bart in his irregular operations in the channel, and distin- 
guished himself a t  the battle of Lagos. He  served in the French 
navy as chef d'escndre 1702-10. and played a brilliant part in the 
it7ar of the Spanish Succession. In 1710 he retired to St. Marcel, 
near hlarseilles. He  died March 4, 1733 The latter part of his 
life was spent in writing his iWe'moires'(~730).  

FORCE. I n  general. strength or intensity of effort as applied 
to physical action. I t  is also used to denote a military or naval 
unit; for its legal application see CRIMINAL LAW. I n  physics force 
is measured by the product of the mass of a body (under 
acceleration) by the acceleration, or, more generally, by the rate of 

d (mv)  
change, with time, of the body's momentum; i.e., -- 

See also ENERGY ; ~IECHANICS.  
d t  . 

FORCED LABOUR: see CORVBE ; FEUDALISM ; SLAVERY. 
FORCELLINI, EGIDIO (1688-1 768), Italian philologist, 

was born on Aug, 26, 1688, a t  Fener. Treviso! and studied a t  
Padua under Facciolati (9.v.). From 1724 to 1731 he held the 
office of rector of the seminary at Ceneda. and from 1731 to 1765 
that of father confessor in the seminary of Padua. He  died a t  
Padua on April 4, 1768, before the completion of the vast Latin 
Lexicon, on which he had for 3 j years collaborated with Facciolati. 

FORCHHAMMER, PETER WILHELM (180 I-1894), 
German classical archaeologist, was born at  Husum, Schleswig, 
on Oct. 23. 1801, and was educated at  Liibeck and the University 
of Kiel, with which he was connected for nearly 65 years. Iri 
1830-34 and 1838-40 he traveled in Italy, Greece, Asia Minor 
and Egypt. In  1843 he was appointed professor of philology a t  
Kiel and director of the archaeological museum founded by him- 
self in co-operation with Otto Jahn. He died on Jan. 8, 1894. 
Forchhammer represented the progressive party of Schleswig- 
Holstein in the German reichstag, 1871-73. His published works 
deal chiefly with topography and ancient mythology. Hellenika. 
Criechenland. I m  Neuen das Alte (1837) contain his theory of 
the origin and explanation of the Greek myths which, according 
to him, arose from definite local (especially atmospheric and 
aquatic) phenomena, and represented the annually recurring proc- 
esses of nature as the acts of gods and heroes. 

FORD, EDWARD ONSLOW ( I 8 5 2-1 901) ; distinguished 
English portrait sculptor. was born at  Islington. London, on 
July 2 7 ,  1852. He was educated at  Blackheath, near London, and 
studied art a t  Ant~verp and Munich. He returned to England in 
1874 and attracted attention with a bust of his wife which he sent 
to the Royal academy in 1875. Ford's best-known statues are 
Sir R o ~ ~ l a n d  Hill (1882) outside the general post office in London; 
General Charles Gordon (1890) a t  Chatham and at  Khartoum, 
and the Shelley memorial (1892) a t  University college. Oxford. 
Ford's busts include n'. E. Gladstone (1883), Sir Henry Irving 
(1885). A. J .  Balfour (1892); Sir Laurence Alma-Tadema (1896), 
Herbert Spencer (1897); Queen Victoria (1899) and Lewis Waller 
(1900). 

His bronze statuette of "Folly" is in the Tate gallery, London, 
and in 1897 he made the Jowett memorial for Balliol college 
chapel. Ford was elected associate of the Royal Academy in 1888 
and academician in 1895. He died in London on Dec. 23. 1901. 

(R. Gs.) 
FORD, HENRY (1863-1947). C.S. industrialist who became 

within his lifetime the one person most universally identified as 
the creator of modern mass production, T\-as born July 30. 1863, 
on a farm near Dearborn. Mich. The principal manufacturing in- 
novation credited directly to Ford is the assembly-line method 
of automobile production, which he first employed in 1913. HOW- 
ever, other technical advances and nev  ways of planning, organiz- 
ing and controlling production that were developed during the 
more than 40 years that he ran the Ford Motor company also came 
to bear the "Ford label," as much attributed to the man as to the 
firm. R'illingness to depart from previous practice-as by stand- 
ardizing processes and products, integrating supplying industries, 
building assembly plants at dispersed locations and organizing 



FORD 
manufacturing around continuous line-to-line flow of product 
components-was a significant factor in the company's success. 

Ford's industrial philosophy was simple. Reduce the price of 
the product, increase the volume of sales, improve production effi- 
ciency, increase output to sell a t  still lower prices, and so repeat 
the cycle indefinitely. Contemporaries. viewing the automobile 
as a luxury item or rich man's plaything to be custom-produced 
for a restricted market, regarded Ford's policies as heretical. 
While in the company's formative years his ideas were pushed 
into practice against the resistance of his associates and stock- 
holders, the workability of those ideas was demonstrated vividly 
by the growth of the Ford Motor company from a firm nominally 
capitalized at  $~oo,ooo in 1903 to an industrial giant with a sur- 
plus balance alone of nearly $~oo,ooo,ooo in 1927, when the last 
of more than I j.ooo.ooo of the famous Model T's built between 
1908 and 1927 rolled off the assembly line. 

There was a curious mixture of 19th and 20th century in Henry 
Ford, and his was a strong and contradictory personality. Though 
he rejected many of the doctrines of business and economics of 
his day, on some subjects he clung to anachronistic ideas. In  1914, 
when workers in U.S. manufacturing industries were making about 
$I I a meek on the average, he announced that every Ford worker 
would start receiving at  least $5 a day through minimum wages 
about 15% higher than those paid elsewhere for the same types of 
work. as well as through participation in a profit-sharing plan. 
The impact of the move, both damned and praised in the press, 
naturally was great. I t  brought for Ford a reputation as a trail 
blazer. Yet a t  the same time Ford tightened his paternalistic 
labour policy, establishing sobriety and thrift on the part of the 
workers as conditions for sharing in the distribution of profits. 

Ford always displayed concern for the welfare of workers and 
believed firmly in the dignity of work. But he resisted unioniza- 
tion for his employees, seemingly thinking unionism ~ o u l d  pass 
away or that agitators were misleading his men. The company 
police in his plants for years waged a repressive campaign against 
union membership. Ford remained nonunion for several years 
after his competitors had concluded agreements with unions. Yet 
after he had lost a union-recognition election conducted by the 
National Labor Relations board in 1941, he signed the first union- 
shop and check-off contract in the automotive industry with the 
United Auto lf70rkers. 

Ford was a prophet of the new industrial order, yet he was re- 
luctant to use new devices to achieve it. He had a profound 
distrust of bankers and of Wall Street, preferred financing expan- 
sion from earnings rather than by selling stock. and borro~\-ed 
only when it was unavoidable. I n  1917 he fought a suit brought 
by stockholders to force a distribution of most of the company's 
accumulated surplus, to compel future distribution of earnings and 
to enjoin the company from expanding its plant. The outcome was 
that a special dividend had to be paid, but the right of the com- 
pany to use its capital for expansion was unimpaired. As he was 
able, Ford bought out the other stockholders and eventually at- 
tained complete control. He thereafter operated to suit himself, 
and his company ultimately became the only one of comparable 
size individually owned-a personal empire whose worth was esti- 
mated in billions of dollars. 

Though Henry Ford showed great vision and "put America on 
mheels" ni th  the Model T ,  the first car designed for a mass market, 
he later faded to appreciate the dynamic character of that market. 
Against the advice of his management he held out for the planetary 
transmission against the conventional gearshift, the mechanical 
against the hydraulic brake, the four-cylinder against the six- or 
eight-cylinder engine and a single colour. black, against the colour 
variety offered by other manufacturers. However, nhen finally 
convinced in 1927 that the Model T had seen its day, he retooled 
completely and produced in the Model A an entirely new car. In  
1932 he repeated the process in bringing the V-8 on the market. 
Nonetheless his adjustment to consumer denland for comfort, style 
and convenience was too tardy to prevent losing first position in 
the industry to General &lotors. 

Ford attended school only to the age of I j .  From an early age 
he showed a keen interest in things mechanical, an interest that 

never waned. Even after he had reached the apex of an industrial 
empire, he delighted in disassembling the watches of his friends 
or joining the mechanics in his plant in a greasy repair job. He 
was an empiricist, impatient of theory. 

Diet faddist, foot racer, folk-dance enthusiast, collector of 
early Americana. philanthropist, practical joker, not always con- 
sistent-Ford was all these. He endowed a modern hospital and 
subsidized a newspaper that specialized in anti-Jewish articles. 
During World lb'ar I he chartered a ship and sailed with an oddly 
assorted list of pacifist passengers to appeal to heads pf state t'o 
"get the boys out of the trenches by Christmas," and during both 
World?Vars I and I1 his company was a major producer of war ma- 
terials. He ran for the senate and lost and thought about running 
for president. He played his executives off against each other and 
banned smoking in his plants. Blost important, he was the kind 
of man who could make an auto in his barn with his own hands 
and could also make the principles of mass production work on a 
scale unparalleled before his time. 

H e  died April 7, 1947, a t  Dearborn. 
BIBLIOGRAPIIY.-NO definitive biography exists. Much information 

can be found in M y  Life and Work (1922) and Today and Ton%orrow 
( r926) ,  written by Henry Ford in collaboration with Samuel Crowther. 
See also Samuel S .  Marquis, Henry Ford: an Interpretation (1923); 
LVilliam A. Simonds, Henry Ford: His Life, His Work ,  His Genius 
(1943) ; William C. Richards, The Last Billio?zaire, Henry Ford (1948) ; 
Keith Sward, The Legend of Hen?-y Ford (1948)  ; and Harry H. Ben- 
nett, Vde Never Called Him Henry (1951). (J. D. Rs.) 

FORD, JOHN (r586-c. 1640)~ English dramatist, was bap- 
tized on April 17, I 586, a t  Ilsington in north Devon. His father 
was in the commission of the peace and his mother was a sister of 
Sir John Popham, successively attorney general and lord chief 
justice. John Ford matriculated at  Exeter college in 1601 and was 
admitted to the Middle Temple in 1602. I n  1606 he w r ~ t e  the 
elegy Fante's Memorial, or the Earl of Devo~zshire Deceased, 
and dedicated it  to the ~vidom of the earl, the famous Penelope, 
formerly Lady Rich. The elegy shows some sympathy for the 
fate of Essex. Ford's tract of Honor Triumplzant, or the  Peeres 
Clzalle?zge (printed 1606 and reprinted by the Shakespeare society 
with the Lixe o f  L i f e ,  in 1843)~  and the simultaneously published 
verses T h e  Monarches i l feeting,  or the  King of De~zmarkes  W e l -  
conze In to  England, show him in the capacity of a court poet. 
T h e  T i m e  Poets (Choice Drollery, 1656) suggests that Ford with- 
drew from literary life in London to his native place; but nothing 
is known as to the date of his death. 

His career as a dramatist probably began by collaboration with 
Thomas Dekker with whom he wrote T h e  Fairy Knight  and T h e  
Bristowe Merchant (licensed in 1624, but both unpublished) ; and 
rrith John Webster A Late i l further o f  the S o n ~ ~ e  Upon  the  Mother  
(licensed in 1624). A play entitled A n  Ill Begimzing Has  a Good 
Elid, brought on the stage in 1613 and attributed to Ford, was (if 
his) his earliest acted play; whether Sir Tlzonzas Overbury's  L i fe  
and U?ztinzely Death (161 j) was a play is extremely doubtful; 
some lines of indignant regret by Ford on the same subject are 
still preserved. 

He is also said to have written, a t  dates unknown. The Lol tdo~t  
Met-cfza?zt (which! however, was an earlier name for Beaumont 
and Fletcher's Knight of tlze Bzirni?zg Pestle)  and T h e  Royal  
Co~?zbat ;  a tragedy by him, Beauty  i?z a Trance,  was entered 
in 1653, but ne\?er printed. These three (or four) plays mere 
among those destroyed by Warburton's cook. T h e  Queen, or tlze 
Excellency of tlze Sea, a play of inverted passion, printed in 1653 
by Alexander Singhe for private performance, was edited by W. 
Bang (~Watel-ialien zur Kuude  d.  altere~z e~rgl.  Dramas,  13, Lou- 
vain, 1906); and is by him on internal evidence confidently claimed 
as Ford's. Of the plays by Ford preserved to us the dates span 
little inore than a decade-the earliest, T h e  Lover's Mela~zcholy,  
having been acted in 1628 and printed in 1629, the latest, T h e  
Lady's Trial, acted in 1638 and printed in 1639. 

T11-o works, undoubtedly those most characteristically expres- 
sive of his peculiar strength, ' T i s  Pi ty  She's a Il7hore and T h e  
Broken Heart (both acted 1628-32), were both printed in 
1633 with the anagram of his name Fide Honor. The first is 
concerned with incest; the tragedy is well worked out, and the 
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characterization vivid. The problem in u~hich Ford was always 
most deeply interested is here stated at  its most acute: the conflict 
between overvihelming passion and the whole range of restraints 
which can be opposed to it. The Broken Heart has another vivid 
and sensational plot, and the pathos, if forced, is effective. The 
influence of Burton's analysis of the emotions, strong in The 
Lover's Melancholy, is still traceable, but few were so capable of 
treating them sympathetically, and yet without reckless grossness 
or extravagance of expression. 

For in Ford's genius there was real refinement, except when the 
"supra-sensually sensual" impulse or the self-delusion that he pos- 
sessed comic humour came into play. Love's Sacrifice (acted c. 
1630, printed in 1633) is a tragedy of a similar type. Perkin War- 
beck (printed 1634; probably acted 163 5) is a chronicle play; the 
versification is regular, and the element of buffoonery reduced 
to a minimum. The Fancies Chaste and Noble (acted before 1636, 
printed 1638) and The Lady's Trial (acted 1638, printed 1639) 
are negligible. There remain two other works. of very different 
kinds, in which Ford co-operated with other writers, the mask of 
The Sun's Darling (acted 1624. printed 16j7), hardly to be placed 
in the first rank of early compositions, and The Witch o f  Ednzon- 
ton (printed 1658, but probably acted about 1621), in which we 
see Ford as a joint writer with Dekker and Rowley of one of the 
most powerful domestic dramas of the English or any other stage. 

Ford owes his position among English dramatists to the intensity 
of his passion. in particular scenes and passages where the char- 
acter, the author and the reader are alike lost in the situation and 
in the sentiment evoked by i t ;  and this gift is a supreme dramatic 
gift. But his plays-with the exception of The E'itch of Edmon- 
ton, in which he doubtless had a prominent share-too often 
disturb the mind like a bad dream which ends as an unsolved 
dissonance; and this defect is a supreme dramatic defect which 
has caused the neglect of this author's works in modern days. 

FORD, PAUL LEICESTER (1865-I~OZ),  U.S. au- 
thor, was born in Brooklyn. N.Y., on March 23, 1865, the son 
of Gordon Lester and Emily (Fowler) Ford. His delicate 
health led to his being privately educated, his tastes being formed 
largely by long hours spent in his father's library, then one of 
the finest collections of Americana in the world. The environ- 
ment of a select social circle and extensive travel on both Ameri- 
can continents and in Europe fostered and intensified his cultural 
interests. 

At the time of his death, when but 37 years of age, he had gained 
distinction as an editor, bibliographer, historian and novelist. his 
edited works and writings totaling more than 70. 

In  American literature he is most famous for his historical 
novels The Honorable Peter Stirling (1894) and Janice Meredith 
(18991 He was shot on May 8, 1902, by his brother hlalcolm 
Ford, who in turn committed suicide. 

FORDHAM, formerly a village of Westchester county, New 
York, U S., and now a part of ?Jew York city. I t  lies on the 
mainland, along the eastern bank of the Harlem river, east of the 
northern end of Manhattan Island. I t  is the seat of Fordham 
university (Roman Catholic), founded in 1841 as St. John's 
college. and since 1846 conducted by the Society of Jesus In 
1907 the institution was rechartered as Fordham university. 
Fordham college, the graduate school, the college of pharmacy, 
and Fordham preparatory school of the university are all in 
Fordham. The other schools are housed in two locations in Man- 
hattan. 

In  Poe park. Fordham, still stands the house in which Edgar 
Allan Poe lived from 1844 to 1849 and in which he wrote "hnna- 
be1 Lee," "Ulalume" and other poems. 

The hamlet of Fordham was established in 1669 by Jan rlrcer 
(a  Dutchman, who called himself "John Archer" after coming 
to America), who in that year received permission from Francis 
Lovelace, colonial governor of Kew York, to settle 16 families 
on the mainland close by a fording place of the Spuyten Duyvil 
creek, near where that stream enters the Harlem river. 

B e h e e n  165; and 1671 Archer bought from the Indians the 
tract of land lying between Spuyten Duyvil creek and the Harlem 
river on the east and the Bronx river on the west and extending 

from the hamlet of Fordham to what is now High Bridge. In  1671 
Governor Lovelace erected this tract into the manor of Fordham. 

In 1846 it was included with Morrisania in the township of West 
Farms; and in 1872, with part of the township of Yonkers, it was 
erected into the township of Kingsbridge, which, in 1874, was 
annexed to the city of New York, and in 1898 became a part of 
the borough of the Bronx, New York city. 

FORD MOTOR COMPANY. The manufacturer of Ford 
and other automobiles, trucks, tractors, Dearborn and Ford farm 
equipment, industrial engines, parts and accessories, and aircraft 
engines, the Ford Motor company has its home office at  The Amer- 
ican Road, Dearborn, Mich. I t  was incorporated in Michigan 
June 16, 1903, with a capital of $~oo.ooo. Of the original 12 

stockholders Henry Ford held 254% of the stock. Later he ac- 
quired 585%. I n  1919 Henry Ford and his only son, Edsel B. 
Ford (1893-1943), acquired the remaining 414%. On July 9,  
1919, the company was reorganized under the laws of Delaware, 
with a capitalization of $~oo,ooo,ooo. 

From July 1919 until 1956, the company was privately owned, 
with all stock being held by the Ford family and the Ford Founda- 
tion. On Jan. I 7, 19 j6, the company again became publicly owned 
when the Ford Foundation put ~o,zoo,ooo of its Ford Motor com- 
pany shares on the market. On Sept. 21, 1945, Henry Ford 11, 
son of Edsel B. Ford, was elected president, and the company 
launched on a decentralization, modernization and expansion pro- 
gram. 

As part of its international operations, the company established 
manufacturing subsidiaries in England, Canada and Germany. 
Other subsidiaries and branches of the company had assembly 
operations after mid-20th century in Argentina, Belgium, Brazil, 
Chile, Denmark, Egypt, Finland, the Netherlands, Mexico and 
Uruguay. Sales subsidiaries were operating in France, Italy, 
Portugal and Sweden. 

The River Rouge plant in Dearborn was the largest industrial 
unit in the U.S. owned by one company, covering 1 , 2 0 0  ac. Within 
the plant are blast furnaces, open hearth furnaces, blooming mills, 
hot and cold strip mills, coke ovens, engine plant, assembly plant, 
iron foundry, stamping plant, tool and die plant, frame plant, 
glass plant, rolling mills and power house. The plant has its own 
fire department and hospital and its own telephone and telegraph 
exchanges. The company owns its own ore boats which bring 
raw materials from the upper Great Lakes region directly to the 
Rouge plant storage bins. 

On July 23,  1903, the company sold its first car, a two-cylinder 
-the original Model "A." The first Model T was made on Oct. I ,  
1908, and on May 26, 1927, the I j,ooo,oooth Model T left the 
assembly line. The new Model A was introduced to the public on 
Dec. 2 ,  1927, and on March 9, 1932, the first V-8 Ford was built. 
In 1959 the company introduced the Falcon, a six-cylinder car 
smaller than the standard Ford. 

FORDUN, JOHN OF (d. c. 1384), Scottish chronicler. 
The statement generally made that the chronicler was born at 
Fordoun has not been supported by direct evidence. I t  is certain 
that he was a secular priest, and that he composed his his- 
tory in the latter part of the 14th century; and it is probable 
that he was a chaplain in the cathedral of Aberdeen. The work 
of Fordun is the earliest attempt to write a continuous history of 
Scotland. We are informed that Fordun's patriotism v7as roused 
by the removal or destruction of many national records by Ed- 
ward I11 and that he traveled in England and Ireland, collecting 
material for his history. This work is divided into five books. 
The first three are almost entirely fabulous. The fourth and fifth 
books, though still mixed with fable, contain much valuable in- 
formation. The fifth book concludes with the death of King Da- 
vid I in 1153. 

Besides these five books, Fordun wrote part of another book, 
and collected materials for bringing down the history to a later 
period. These materials were used by a writer in the middle of 
the I 5th century, who is identified with Walter Bower ( q . ~ . ) .  
abbot of the monastery of Inchcolm. The additions of Bower 
form 11 books and bring down the narrative to the death of King 
James I in 1437. In addition he did not hesitate to interpolate 
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Fordun's portion of the work with additions of his own, and the 
whole history thus compiled is known as the Scotichronicon. 

Fordun's work was first printed in Thomas Gale's Scriptores 
quindecim (vol. iii. 1691). This was followed by Thomas Hearne's 
( 5  vols.) edition in 1 7 2 2 .  The  whole work, including Bower's 
continuation, was published by Walter Goodall a t  Edinburgh in 
1759. I n  1871 and 1872  Fordun's chronicle. in the original Latin 
and in an  English translation. was edited by Wm. F. Skene in The 
Historians of Scotland, the  preface of which contains full bibli- 
ographical details. 

FORECLOSURE is the  extinguishment by  order of the court 
of a mortgagor's equity of redemption. I n  the law of equity the 
object of every mortgage transaction is eventually the repayment 
of a debt. the mortgaged property being incidental by  way of 
security. Therefore. although the day named for repayment of 
the loan has passed and the mortgagor's estate is consequently 
forfeited, equity steps in t o  mitigate the harshness of the common 
law and will decree a reconveyance of the  mortgaged property on 
payment of the principal, interest and costs. This right of the 
mortgagor to  relief is termed his equity of redemption This 
estate is no longer merely equitable but legal. However. this has 
not changed its attributes. which are that  it can only be defeated 

the mortgagor and others designated by statute to wipe out the lien of 
the mortgage and the foreclosure sale by paying within a specified time, 
which varied from six months to two years, the price which had been 
obtained at  the sale. Usually the mortgagor would be entitled to retain 
possession of the property until the statutory period had expired. Thus 
the redemption statutes gave mortgagors a chance to live undisturbed 
and raise another crop as well as an opportunity to canvass still further, 
perhaps under improved conditions, the chances of private sale or re- 
financing. In addition, the statutes encouraged mortgagees to bid the 
full value of the property at  foreclosure sales. 

The long time which was required to complete a foreclosure action 
made it possible for a mortgagor whose situation was hopeless to milk 
the security by letting current expenses such as taxes, insurance and 
repairs accumulate and squeezing from it as much cash as possible 
before the ax fell. To prevent this, courts would appoint a receiver 
to manage the property while the foreclosure was pending in court. 
The purpose of the receivership was to sequester the rents as they 
uccrued so that they might be applied on the mortgage debt and to 
preserve the property until the foreclosure could be completed. The 
grounds for a receivership varied from state to state. Usually, if the 
mortgage contained a clause pledging rents, a showing that the se- 
curity without the rents was inadequate and that the mortgagor was 
insolvent would justiiy a receivership. 

A special type of receivership, called a friendly or consent receiver- 
ship because the proceeding was instigated by the debtor rather than 
the creditors came to be the usual method by which large corporations 
were reorganized and new securities substituted for the bonds which 
  re vented the business from beine continued on a sound financial basis. 

by  the mortgagee taking possession of the mortgaged property kiter  the 1934 and 1938 a m e n h e n t s  to the Bankruptcy act, reor- 
and retaining i t  for  I 2  years Tvithout acknowledging the mart- ganization proceedings in bankruptcy, in which the Securities and Ex- 
gagor's title, or by the decree of the court ordering the foreclosure change commission had an important role. were substituted for re- 

ceiverships as the usual procedure for the enforcement of large corporate 
of it or the sale of the mortgaged property, or by a sale by  the bond issues. 
mortgagee under his statutory powers. In the 1930s moratory statutes mere enacted by many states to 

A foreclosure action is brought by  the mortgagee against the shield mortgagors from the hardships caused by the general collapse 
mortgagor in the chancery division of the high court claiming that of the economy. Some stayed foreclosures; others extended the time 

an account may be taken of the principal and interest due to the for redemption; others curbed deficiency judgments. Under a 1935 
amendment to the Bankruptcy act, a farmer might retain possession of 

mortgagee. and tha t  the mortgagor may  be  directed to pay the his farm pending an arrangement in bankruptcy and wipe out the 
same, with costs, by  a day to  be appointed by the court and that  mortgage by paying, not the amount due on the debt or the price 
in default thereof he may  be foreclosed his equity of redemption. which might be obtained at a judicial sale, but rather the value of the 

such an action the court may order a sale instead of farm as fixed by appraisers in bankruptcy. The serious constitutional 
doubts raised by these acts were largely resolved by the supreme court foreclosure. English county courts have jurisdiction in fore- in Horn? Buildi,zg and Loall ~ ~ ~ ~ ~ i ~ ~ i ~ ~  \., BlaiJdell, 

closure actiorls where the mortgage o r  charge does not exceed Because ioreclosures in court are slow and costly, mortgagees have 
£500, or where the  mortgage is f o r  more than £500, but less than sought informal mays to foreclose. Sometimes a deed conveying the 
that sum has been actually advanced. where  there is a mere property to the mortgagee is used in lieu of a court decree. This is 

charge without an agreement for  a legal mortgage there is no simple, but the transfer requires the consent of  the mortgagor and 
others who have an interest in the security and it must be a bona fide 

right to foreclose; this also applies to  a Welsh mortgage. sale rather than an extension of time for payment of the debt. Some- 
(J. A. ST.; X.) times the mortgage authorizes the mortgagee or a trustee to bar the 

united ~ t ~ t ~ ~ . - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  in the cni ted  states are typi- right of redemption by selling the property if default should occur. 
If such sales are allowed full effect, foreclosures are easy and inexpen- 

cally, but not al\vays; by  an  action in court based upon the pattern sive. ~~t the polver to sell may be abused and in some states such 
of  an English suit of foreclosure. But ,  though the action was foreclosures are prohibited. In  others, powers of sale are valid but are 
copied from England. i t  differs radically from the English pro- regulated by statutes to prevent abuses. Some prescribe the notice 
cedure and is highly diversified among the states. Thus strict required for a sale under a power; others permit redemption from the 

foreclosure, by \vhich the mortgagor's interest is forfeited to the sale, others provide a summary procedure in court to confirm the sale. 
In a number of states, a sale out of court under a power of sale is the 

mortgagee unless the debt is paid within a time fixed b y  the court, of foreclosure. In others, though the pon7cr is recog- 
is the usual form of foreclosure only in Connecticut and Vermont. nized, it is seldom used because of the fear that titles based upon such 
I n  most states the routine foreclosure action includes a judicial sales are not marketable. Thus in most of the states a practical sub- 
sale by \vhich the property is sold to the highest bidder who may stitute for foreclosure by action in court is not available even though 

be and often is the mortgagee, The net proceeds of the sale are in the long run the high costs of such actions may really be paid by 
mortgagors as a class in the form oi high interest rates and other 

applied on the debt and the surplus: if any, is paid to  the mort- credit terms, 
gagor. If the  sale does nol bring enough to  pay the debt,  the See George Edward Osborne, Handbook on the Law o f  Mortgages 
mortgagee is awarded a judgment against the debtor for the  defi- (1951) ; Garrard Glenn. Mortgages, Deeds o f  Trust, and Othpr Security 
ciency. The foreclosure sale thus serves not only to protect the De-i'ic~s as to Land,  3 vol. (194~3). (S. TT.) 
mortgagor's equity, but also to  fix the amount of the deficiency FOREIGN AID PROGRAMS. Economic aid f r o m  One 

judgment when the sale price is less than the debt. government to  another and from international organizations t o  
Experience shoxved tha t  a forced sale, even though supervised governments has groJvn f rom a temporary device adopted b y  the  

by the court, rarely produced a surplus and indeed that sometimes western Allies in World War  11 to  a permanent feature of inter- 
the mortgagee's bid of a nominal amount mas the best that could national economic relations. I t  is sometimes called international 
be obtained, In such instances the mortgagor not only lost his aid rather than foreign aid. I n  its evolution, the  experience of t he  
security but xvas saddled lTith an excessively large deficiency United States has been dominant, although other countries have 
judgment. T o  provide additional protection to  mortgagors nu- also extended such aid. The  dominions, for  example, aided the  
merous statutes regulating foreclosures were enacted. especially United Kingdom during and after the war. C o m m o n n - 4 t h  and 
in the \yestern states where debtor influence was strong. Some other countries extended aid to  Asian countries under the Colombo 
required tha t  the sale price equal a stated percentage of the value plan after I 9 5 0  Soviet aid to  underdeveloped countries since 1955 
of the property as fixed by appraisers. Others directed that if has led to competition in assistance. Many  states have co-operated 
the  '.fair" value of the  property was more than the sale price, in giving aid through the United r a t i o n s  and other international 
the  fair value rather than the sale price should control the de- organizations. 
ficiency judgment. I n  many states the equity of redemption was The  United States has used foreign aid for a variety of purposes:  
supplemented by statutory rights of redemption which entitled to  transfer military equipment and civilian supplies to  Allies dur- 
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ing World War 11; to assist relief and reconstruction after the 
war; to buttress resistance to communist aggression, both actual 
and potential; to meet emergencies of many kinds, such as natural 
disasters; to help refugees from behind the "iron curtain"; to clear 
the Suez canal; and to provide technical assistance and economic 
aid for countries engaged in programs of economic development. 
The total amount of U.S. aid in the 18 years from 1940 to 1958 
amounted to more than $~oj,ooo,ooo,ooo, as shown in Table I .  

Lend-Lease.-Mindful of the problem created after World 
War I by war debts owed to the United States by European Allies, 
and not paid, President Roosevelt in early 1941 devised the prin- 
ciple of lend-lease under which the United States agreed to provide 
supplies to countries engaged in fighting Germany (and later Ja- 
pan) on a basis to be determined after the war. The equipment 
might be returned, paid for or regarded as a contribution. In  re- 
turn, these Allies aided U.S. troops when the United States entered 
the war; this so-called reverse lend-lease amounted over the period 
of the war to 16% of the value of lend-lease from the United 
States. The bulk of the lend-lease transfers were settled as grants. 
A few ships, airplanes and similar items of equipment were re- 
turned in kind at  the end of the hostilities. (See INTER-ALLIED 

DEBTS ; WAR FINANCE : COST OF WORLD WARS I AND 11.) 
Relief.-Lend-lease was restricted to Allies engaged in the war 

against Germany and Japan. But other aid was necessary for lib- 
erated countries, both for humanitarian reasons and to prevent 

TABLE I .- Summary of United States Foreign Aid by Program 
(in Sooo,ooo) 

1 Grants I 

. . .  
Mutual Security: 

Military aid . 
Contribution to multi- 

I lateral construction I 
Programs 
Other aid (ec. tech.) : 

Civilian supplies . , . 
UNRRA, post-UXRRA, 

interim aid 
Philippine rehabilitation : 
S u r ~ l u s  agric, commodities 

thru ~ r h a t e  welfare 
agencies . 

Military equipment i'lbans;l 
Chinese stabilization 

and military aid . . 
Inter-American programs . 
Other . . . . , 

Total grants 

Less. reverse grants, etc. . 
net grants . , . 

, 

Export-Import bank . , 

British loan , . . 
Mutual Security . . . 
Surplus property . , , 

Lend-lease . . , . 
Other . . . . 
Prior grants donverted 

into credits . . , 

Total credits . , 

Less: repayments . . 
net credits . . , 

1 Net foreign aid . . . 1 40,961 1 26,350 / 25,ojo / 13,184 1 loj,5;3_/ 
*US. fiscal year runs July I to June 30. tDetail may not add to totals because of 

rounding. 
Source: U.S. Department of Commerce Office of Business Economics, Foreign Grants 

a d  Credits of the United States, various &sues. 

disturbances in the areas through which military supply lines ran. 
Later, when Italy came over to the Allied side and Austria was 
liberated, civilian supplies were required for them. Finally, in 
occupied Germany and Japan, it was necessary for several years to 
provide minimum diets to prevent "disease and unrest in occupied 
areas such as might endanger United States forces." 

Another quasi-military form of assistance rendered after the 
war by the United States n7as the disposal of surplus military 
stocks, including goods suitable for civilian use, a t  reduced prices 
and on long-term credit. Ships represented a special program of 
surplus disposal. 

In  1943, while the war was still in progress, the United Nations 

(UN) created a relief organization, the United Nations Relief and 
Rehabilitation administration (q .v . )  (UNRRA). The United 
States was the most important contributor, bearing originally 72Yo,  

later 78%. of the cost. The agency was established with money 
and with surplus military stocks, and operated originally in eastern 
Europe and China. Later, in 1946, it took over from military re- 
sponsibility the relief of Austria and Italy. 

After the abrupt termination of lend-lease in 1945, following 
the defeat of Japan, aid to United States Allies was initially ex- 
pected to be given by the International Bank for Reconstruction 
and Development established at  an international conference at 
Bretton Woods, N.H., in 1944. (See BANK FOR RECONSTRUCTION 

AKD DEVELOPMENT, INTERNATIONAL.) Pending the functioning 
of this organization, and its sister agency, the International Mone- 
tary fund, designed at  Bretton LVoods to smooth out international 
payments difficulties, several expedients were used. The capital 
of the Export-Import Bank of Washington was raised by $3,000,- 
ooo,oco in 1945. I n  1946 a loan of $3,75o,ooo!ooo was made to 
Britain to assist in its reconstruction, but also to enable the pound 
sterling currency to become convertible into dollars. 

These devices, however, proved insufficient. The extent of 
Europe's need had been seriously underestimated. With the re- 
moval of wartime economic controls in the United States in July 
1946, prices rose so that the dollar amounts provided bought sub- 
stantially fewer goods. A hard winter in 1947 compounded Euro- 
pean difficulties. I n  the spring of 1947 western Europe appeared 
to be headed for economic collapse from which the Communist 
parties alone would benefit. I n  this circumstance, Secretary of 
State George C. Marshall on June 5 ,  1947, in a commencement ad- 
dress at Harvard university, indicated that if the countries of 
Europe Lvere prepared to co-operate in a renewed effort ton-ard 
recovery, the United States ~vould be willing to assist. This was 
the origin of the European Recovery program (ERP) ,  popularly 
k n o w  as the Marshall plan. 

Marshal l  Plan.-The European Recovery program consisted 
of an effort by 17 countries of western Europe-broadly defined- 
to harmonize their recovery efforts and to indicate, on an agreed 
basis, what assistance would be necessary from the United States. 
The countries were Austria, Belgium, Denmark, Eire, France, 
Greece, Iceland, Italy, Luxembourg, the Netherlands, Norway, 
Portugal, Sweden, Switzerland, Turkey, the United Kingdom and 
Western Germany. An organization for European economic co- 
operation was created with its seat a t  Paris. While plans were 
being formulated, a program of interim aid was voted by congress. 
Finally, on April 3, 1948, the Economic Cooperation act of 1948 
was signed, setting in operation United States aid for economic 
reconstruction in Europe. A total of $ ~ : ~ O O , O O O , O O O  mas appro- 
priated for the first I j months (to the end of the fiscal year on 
June 30, 1949.) I t  was expected that United States aid, amount- 
ing in all to some $~~,ooo,ooo,ooo,  would be eliminated at  the end 
of four years. 

Greek-Turkish Aid.-In Feb. 1947, before Secretary Mar- 
shall's speech, the British government had informed the United 
States that it was unable to continue financial support to the Greek 
government, which was engaged in resisting communist aggression 
based in Yugoslavia. President Truman responded with the Tru- 
man doctrine under which military and economic assistance was 
made available to Greece and also to Turkey, which was similarly 
threatened. This was the beginning of peacetime military assist- 
ance, apart from post-hostilities aid given to forces of the Chinese 
Nationalists on Formosa. 

Korean  War.-In 1950, however, with the outbreak of aggres- 
sion in Korea and the intensification of the cold war, economic aid 
became overshadowed by military aid, which took many forms. 
Loans of military equipment, patterned after lend-lease, took place 
on a limited scale. Military aid consisted of grants of Inathiel to 
countries struggling against aggression, particularly South Korea, 
French Indochina, and the Republic of China (Nationalists). The 
United States also assisted its western European Allies, organized 
with Canada and the United States into a Sor th  Atlantic Treaty 
organization (NATO). The NATO defense plan called for the 
construction of some common military installations, to which the 
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United States contributed. With the stationing of United States 
troops in the far east and Europe, a form of indirect assistance, 
but one not recorded as such, was the local purchase of supplies, 
equipment and buildings for defense or personal use by troops. 

P o i n t  IV a n d  Economic Development.- In his inaugural ad- 
dress of Jan. 1949. President Truman listed as Point IV of his pro- 
gram a plan to make assistance available from the United States 
to underdeveloped countries. The United Kingdom had long been 
helping its colonies in this manner, and the ~or ld -wide  agreement 
to create the International Bank for Reconstruction and Develop- 
ment had been reached mith this end in mind Export-Import bank 
loans which promoted U S. sales of capital equipment to under- 
developed countries were frequently related to development proj- 
ects Rut with the enunciation of Point IV, a new chapter in 
foreign aid began. 

While it was unclear a t  the outset what form aid to underde- 
veloped corntries would take, emphasis quickly was placed on tech- 
nical assistance, largely in the fields of agriculture, public health 
and education. To private capital. on a remunerative basis. was 
left the task of providing public structures and resources needed 
in industry. Some technical assistance was furnished through 
specialized UN agencies. including the World Health organiza- 
tion (WHO). Food and Agriculture organization (F-40). and 
United Kations Educational. Scientific and Cultural organization 
(UNESCO). Most, ho~\,ever. mas provided directly by the United 
States on a bilateral basis, frequently through the device of con- 
tracts ni th  United States business and educational organizations. 

TABLE 11.-Area Distribution of United States P o s h a r  
Foreign Aid July I ,  1945-June 30, 1958 

(in $ooo.ooo~ 

llilitarg Grants (Se t )  
\Vestern Europe (excluding 

Greece and Turkey) . . I 45 1 4 3.930 / 12,679 / 
/ Near East (including Greece / 1 1 1 1 

and Turkey) Africa and I 
South .4sia . . 1,369 1,406 

Other .4sia and Pacific . . 
American Republics . . 
Unspecified Areas . . 147 74 225 / T o t a l .  . , : i d  1 1 %  1  !GO 1 

Nonmilitary Net  Grants and 
Credits 

IVestern Europe (excluding 
Greece and Turkey) . . 

Eastern Europe . , . 
S e a r  East and Africa . , 

South Asia . . 
Other Asia and pacific . . 
American Republics . . 
Other International 

Organizations and 
Unspecified Areas . . 

Total 

*U:S. fiscal year runs July I to June 30. tDetails may not add to totals because of  
round~ng. 

Source: U.S. Department of Commerce, Office of Business Economics, Foreign Grants 
and Credits of the United States Guuerninent, various issues. 

Several new national and international organizations nere cre- 
ated or planned to contribute to various aspects of the development 
problem. I n  19j6, for example, the International Finance cor- 
poration was formed as an offshoot of the International bank. Its 
task n a s  to invest equity capital in private enterprises in under- 
developed countries. The next year the United States regularized 
its lending operations for development by the creation of a De- 
velopment Loan fund for long-term credits. In  19 58. the capital of 
the Export-Import bank was raised by $2.ooo.ooo,ooo; the CN 
established a Special fund of $~oo.ooo,ooo annually to make grants 
or loans on special conditions to countries needing capital for basic 
projects; the Cnited States proposed an increase in the capital of 
the International bank, enlargement of quotas of the International 
Monetary fund. and the establishme~lt of an International Devel- 
opment association. This last proposal was for an organization 
which could relend to developing countries some of the local cur- 
rencies received by the United States as repayments of previous 
loans not received in dollars. 

I n  19 j8 the congress also increased by Sz. joo.ooo.ooo the author- 
ity of the United States under Public Law 480 (19jq) to make 
loans to underdeveloped countries in surplus agricultural com- 

modities repayable on easy terms. 
I t  can be seen that the character, scope and direction of the 

foreign-aid program of the United States have been continuously 
evolving-from military support during the n a r  to reconstruction 
aid for Europe. then military support for Aqian countries subject 
to aggression. and finally to economic aid for underdeveloped coun- 
tries. Some idea of the redirection of post~var aid is provided in 
Table 11 

Forms.-Aid to foreign countries by the United States has con- 
sisted primarily of U.S goods and services-military equipment, 
civilian supplies, the services of technicians, the education of for- 
eigners in the United States. surplus commodities, etc. But not 
all such aid has been of thls kind. The British Ioan mas made in 
money that could be spent anywhere. The purpose of the loan 
was to assist world trade through Britain by enabling the British 
to pay for imports from other countries in dollars. This helped 
the other countries ni th  their payments difficulties. I n  the early 
stages of the 3larshall plan some aid consisted in offshore pur- 
chases of goods. as, for example. in Canada or Latin America. 
These purchases provided goods that Europe needed and dollars 
sought by the seller. 

Most assistance to Europe was given directly to individual coun- 
tries. Some aid, honever, was made conditionally to one country 
provided it would agree to make certain surplus goods akailable 
to a third country. I n  this way both countries were assisted. 
This method. designed to stimulate intra-European trade, was 
abandoned in 1950 in favour of a loan cf $526 ooo ooo to a nenly 
created European Payments union which cleared intra-European 
payments I t  provided, moreover, that if payments did not exactly 
balance. debtors ~vould receive some credit. and pay some dollars, 
nhile creditors would receive some cash and extend some credit 
Since the creditors received more dollars a t  times than the debtors 
paid in, the U.S. loan -as temporarily needed to balance the po- 
sition 

The United States has searched for opportunities to promote 
intra-regional trade in other parts of the norld by reshaping its 
economic aid. I t  offered $zoo,ooo,ooo to the Simla conference in 
1ndia.m May, 19j5, contingent upon the Asian participants pre- 
paring an adequate plan for its multilateral use. But no agree- 
ment on such a plan could be obtained. 

Condi t ions  of Aid.-Under lend-lease, aid was given on the 
condition that the receiving country use it and its own resources 
efficiently to defeat the enemy. I n  addition, the countries Mere 
asked, under article 1'11 of the lend-lease agreement, to subscribe 
to certain broad objectives of U.S. policy in the economic field, 
including the establishment of a freely trading world with equal 
access to materials and most-favoured-nation treatment of cus- 
tomers. The first condition gave rise to some difficulties of inter- 
pretation. particularly in connection mith how rapidly Britain 
should run donn its holdings of securities, and how much it should 
maintain in wartime its export connections with an eye to  its post- 
n a r  position. 

During the relief phase an objective determination of need was 
presumably possible. I n  actuality. however. the United States was 
reluctant to extend post-UKRRA relief to Yugoslavia, which was 
firing at  U.S airplanes. or to Poland or Hungary after the Soviet 
coup in Czechoslovakia nhich intensified the cold war. 

In  the ERP.  United States stipulated that each recipient coun- 
try should co-operate mith other European countries and exert a 
maximum effort toward its own recovery. These criteria mere 
again difficult to interpret. Rloreover, they posed a dilemma 
which runs through all foreign aid: the more realistic and effective 
a country is in meeting its requirements, the less aid it needs, but 
the more it may be said to deserve. Conversely the less able a 
country is to meet its domestic problems, and the more ambitious 
its plans of expansion, the less aid it deserves, and the more it 
needs. 

Soviet  Aid.-A particular form of this dilelnilla \%as furnished 
by the entry of the Soviet Union into the aid field This aid was 
not. as a rule, in the form of grants, but consisted of low interest- 
bearing loans or credits in barter deals. Soviet aid to the Com- 
munist bloc mas estimated in 1958 at  $~,ooo,ooo,ooo (see MUTUAL 



FOREIGN EXCHANGE- 
ECONOMIC ASSISTANCE, COUNCIL OF) ; and almost $2,ooo,ooo,oo0 
in aid was pledged to other countries, largely to Egypt, Yugosla- 
via, Syria, India, Afghanistan and Indonesia. The $465,ooo,ooo 
pledged to Yugoslavia, however, was held in abeyance. Soviet 
loans presented a dilemma for the western powers. If a country's 
economic needs were being met by the Soviet Union, its assistance 
from the west could be reduced. But this was considered po- 
litically undesirable. The receipt of Soviet aid, therefore, usually 
enabled a country to get more, not less, aid from the west. 

Voices in the United States were raised calling for the imposi- 
tion of certain conditions of aid, such as the abandonment of so- 
cialist forms of enterprise; alignment of the receiving country 
with the United States in NATO or the Southeast Asia Treaty 
organization (SEATO) ; membership in the Baghdad pact; or the 
repression of anti-American sentiments. These political conditions 
of aid were not enacted or enforced. 

Bi la te ra l  versus M u l t i l a t e r a l  Aid.-Another recurring issue 
was whether aid should be given bilaterally or through interna- 
tional agencies. This problem goes back at  least to UNRRA where 
the United States with one voice in I 7 on the council, and bearing 
7 2 %  of the cost of the program, sometimes found itself forced 
to make aid available against its wishes. 

An entirely bilateral program is politically difficult in that it 
focusses all dissatisfaction with amounts of aid on the donor. For 
this reason the United States encouraged the preparation of multi- 

'lateral programs in the ERP,  and under NATO, and the British 
and the United States supported the creation of the Colombo plan 
(9.v.) in southern Asia. In  the Colombo plan all aid is in fact 
conducted on a bilateral basis, between the several donors and 
recipients. Under the Marshall plan, there was at  the same time 
an agreement between the United States and the Organization for 
European Economic Cooperation (OEEC) and separate agree- 
ments with each recipient. I n  the division of aid, however, the 
United States followed the recommendations of the OEEC. 

The remaining problem, however, is between UN and bilateral 
arrangements for technical assistance and development loans. In 
the International bank and Monetary fund, the United States has 
put up the majority of the resources and retains a controlling voice 
in the operation of the fund and in the choice of the people run- 
ning the bank. In the UN, it has far less share of decision-making 
power in the Economic and Social council (ECOSOC) or the gen- 
eral assembly. Meanwhile, however, the retention of bilateral ar- 
rangements for technical assistance and development loans assures 
the United States that foreign aid cannot be distributed entirely by 
a logrolling or politically dominated process in the UN contrary to 
its political interest or its view of the objective requirements. S e e  
also FOOD AND AGRICULTURE ORGANIZATION; WORLD HEALTH OR- 
GANIZATION. 
BIBLIOGRAPHY.-S~~~~S~~CS on United States aid are contained in the 

Department of Commerce, Office of Business Economics, Foreign Grants 
and Credits o f  the United States, published monthly. On the over-all 
subject, see W. A. Brown, Jr. and R. Opie, American Foreign Assistance 
(1gj3)  and T. C. Schelling, International Economics, ch. 2 6 ,  2 7  and 28 
(1958). For particular aspects, see Joseph M. Jones, Fifteen Weeks 
(1955) on the background of the Marshall Plan; H. S. Ellis, The Eco- 
nomics o j  Freedom (1950) ; R. E. Asher, W. M. Kotschnig, W. A. 
Brown, Jr. et al., T h e  United Nations and Economic and Social Co- 
operation (1957) ; P.  M. Glick, T h e  Administration o f  Technical 
Assistance (1957) ; and the reports of the Economic Cooperation Ad- 
ministration and the International Cooperation Administration in the 
United States Government, the many publications of the International 
Bank and the International Monetary Fund, and the Organization for 
European Economic Cooperation (especially its annual reports, begin- 
ning with that of 1948). For an important Senate review of the sub- 
ject, see the 11 research projects and 10 country studies prepared in 1957 
for the Special Senate Committee to Study the Foreign Aid Program. 

(C. P. K.) 

FOREIGN EXCHANGE: see EXCHANGE, FOREIGN. 
FOREIGN INVESTMENT: see CAPITAL, EXPORT OF. 
FOREIGN LANGUAGES, TEACHING OF. The tech- 

nique of teaching modern languages became a scholastic battle- 
ground during the first quarter of the 20th century. Even after 
IVilhelm Victor made his famous plea in D e r  Sprachzintevricht 
nzz~ss usnkehren ( 1 8 8 6 )  for method5 more rational than those used 
in the study of Latin and Greek, the dead hand of the classics 
rested heavily upon modern-language teaching. The contributions 

.FOREIGN LANGUAGES 
of Vietor's disciples, Paul Passy and Daniel Jones, in the field of 
phonetics. made teachers realize the importance of pronunciation 
and of an oral approach in the classroom. The idea of giving all 
instruction in and through the foreign language soon gained 
ground, and what is termed the direct method came into being. 
Despite its great vogue it achieved only a partial success. But its 
fundamental idea. that a modern language should be taught as a 
living tongue. has become generally accepted. The early direct 
methodists, in their zeal to remain true to the idea of never using 
a single English word in their lessons, even by may of explanation, 
created serious difficulties for themselves and their pupils. Bril- 
liant specialists with selected pupils on a generous allowance of 
teaching time ensured a measure of success. With vastly increas- 
ing numbers of merely average pupils as a result of the great ex- 
pansion of secondary education from 1918 onward, the direct 
method showed its failure to secure for large classes firm founda- 
tions of language structure and a sufficient amount of reading in 
the foreign language. Fruitless dramatization and parrotlike 
repetition wasted much time, with the result that the content of 
firm, consolidated linguistic knowledge was often much too thin. 
Shaky grammar deprived oral and written exercise of accuracy. 
Lack of reading restricted the pupils' vocabulary. Despite these 
criticisms. the direct method established heightened standards of 
pronunciation and a consciousness of the need for some knowledge 
of life as lived in the foreign country. 

The demands of the universities, imposed through their external 
examinations, which pupils take while still a t  school, required some 
modification of the direct method. Teachers agreed that there 
could be no return to formal grammar grind and were inclined 
to a compromise. The compromise that eventually emerged is 
called the oral method. This presentation aims at teaching the 
subject in a realistic atmosphere. the teacher using as much of the 
foreign tongue as is safely possible, avoiding blurred impresgions 
in the pupils' minds and the blankness of noncomprehension. I t  
is held to be no crime to explain a difficulty in English, but the 
need for the foreign language to be the  main vehicle of instruction 
is strenuously upheld. A good teacher, without recourse to Eng- 
lish. can ensure comprehension by gesture, dramatization, black- 
board sketches, paraphrase and the use of contrary expressions 
already ltnown to the pupils. With or without the aid of phonetic 
script-there teachers are divided-pronunciation and intonation 
receive due stress, oral work is fostered from the very start and 
remains an integral part of every lesson, and the basic foundations 
of language structure, often by means of memorized colloquial 
patterns, are firmly laid. Thanks to American research on word 
frequency, teachers give much thought to the selection of vocabu- 
lary and now distinguish between their pupils' "active" and "pas- 
sive" knowledge of words and phrases ~vhich come from their 
carefully graded course of reading material, prose and verse, de- 
signed for intensive or for rapid treatment. Written exercise aims 
at creating an accurate linguistic sequence through dictation. free 
composition, formal prose composition and translation, rather than 
through the wasteful n o n  sequitur  of unrelated sentence work. 
Nor is the foreign country forgotten, its songs, its customs, its 
geography, its people. Older pupils naturally study its literature 
against social and historical background. 

As supplementary visual and aural aids considerable use is made 
of films, film-strips, libraries, modern language rooms (with post- 
ers, periodicals. R e a l i e n ) ,  radio lessons and gramophone records. 
In Great Britain and Northern Ireland a fine contribution comes 
from a scheme by which young "assistants" give part-time service 
for one year in British schools before teaching English in their 
own country. Exchanges of experienced teachers on a full-time 
basis are also effected. Many schools organize collective holiday 
visits. particularly to France and Germany. Of even greater value 
are individual exchanges of pupils, the linking of foreign schools 
with their British counterparts, and correspondence. 

BIBLIOGRAPHY.-H E. Palmer, T h e  Scientific S t u d y  and Teaching 
of Languages (London, 1917) ; G. E. Vander Beke (ed.), French Word  
Book (New York, 1929)  ; Incorporated Association of Assistant Masters, 
The  Tearhing of Modern Languages (London, 1949) ; V. Mallinson, 
Teaching a ~Wodern  Language (London, Toronto, 1953). (H F. C.) 

U.S. Practice.-Between 1870 and 1925, methodologists and 



FOREIGN LEGION-FOREIGN SERVICE 
teachers of French, German, Spanish and later Italian, advocated ability of personnel in the foreign office and in the diplomatic 
six different methods. By 1917 only three survived: the grammar- corps serving overseas following the report of a royal commission 
translation, the direct method and the compromise or eclectic, on the civil service! 1912-14, The United States was slom~er to 
a combination of the best features of the preceding methods. In integrate officers in its foreign service, serving primarily abroad, 
1901, the Report  of the Committee of Twelve standardized the with civil servants in the department of state; and a vigorous 
teaching of foreign languages in the high schools. The first two "integration" program was not forthcoming until the adoption 
years of five periods a week were called elementary; the third during 1954-j6 of the proposals of the secretary of state's public 
intermediate; and the fourth advanced. I t  proposed a fourfold committee on personnel. headed by Henry M. Wriston. 
aim: speaking, understanding, writing and reading. the last of Recruitment.-Beginning in the middle of the 19th century 
which was considered the most attainable. Only the direct-method steps were taken in most countries to establish a professional corps 
proponents insisted on the oral-aural approach. Their conten- with entrance open to young men and women by competitive ex- 
tions were borne out temporarily with the advent of World War I amination, advancement by merit and retirement by law a t  speci- 
when the U.S. government had to encourage the establishment of fied ages through a rigorous "selection up or selection out" 
courses in which large numbers of soldiers and employees were procedure. Personnel are generally commissioned as foreign serv- 
trained to really speak and understand the languages studied. ice officers and classified into established grades according to salary. 

Later, because of the general dissatisfaction with the results in Promotion is by commission to a higher class rather than by ap- 
the teaching of foreign languages, the American Council of Edu- pointment to a post of higher salary grade. 
cation and the various language associations sponsored a national Although diplomatic officials Rere once members of royal or 
investigation (1924-27). More than 30 volumes ( T h e  Modern noble families and served as the personal representatives of sover- 
Language S tudy)  were published from 1927 to 193i under the eigns who wielded supreme power in kingdoms or empires. private 
chairmanship of Algernon Coleman. Finding that 87% of the wealth and political connections are no longer essential for a 
students only pursued language study for two years, he reasserted professional foreign service career. When governmental authority 
the reading aim with a new reading method. The majority of the came to reside in institutions other than monarchs, diplomats (or 
teachers opposed him and maintained the superiority of the oral- diplomatists in British usage) became the representatives of the 
aural approach even for the reading aim. government in power. As such. they were for a long time drawn 

J. Milton Cowan of the American Council of Learned Societies primarily from wealthy governing and aristocratic classes. Prior 
directed the setting up of intensive language programs which were to IVorld War I candidates for the British diplomatic service, for 
developed and improved by the army and navy schools in World example, had to show that they had an independent income. I n  
War 11. Their main characteristics were: ( I )  insistence upon the United States: despite the absence of an aristocracy or govern- 
small drill sections with a native speaker or an informant, for 15 to ing class, u~ealth and political connections were once important 
2 0  hours a week instead of the usual five; ( 2 )  grammar reduced prerequisites owing to low salaries and meagre representation al- 
to a minimum; ( 3 )  less emphasis on reading and ~Triting. The lowances ; and in France of the third republic the diplomatic service 
army added area studies, to acquaint students with the geography, remained largely in the hands of prosperous upper middle-class 
history and customs of the country of the language studied. Slavic citizens and those members of the aristocracy whose ~vealth re- 
and oriental languages were now included. mained relatively intact. I n  imperial Germany and Russia the 

In spite of their enthusiasm over the success of these concen- diplomatic services Tvere almost exclusively in the hands of the 
trated courses of six to eight months equal to four to eight years aristocracy and high reserve officers of the army and navy. Condi- 
of the traditional classes: the schools and colleges were unable tions did not markedly change until after World w a r  1 although 
to adapt them to existing programs. Some institutions like Yale competitive examinations, notably in Great Britain as early as 
university. Adelphi College (Garden City. N.Y.) and Georgetolvn 1871, made professional competence also a criterion of selection. 
university (Washington. D.C.) continued to keep them as parallel More and more, however. recruitment was placed on a broad and 
courses to the regular language work. democratic basis with the important qualification that a high de- 

Nevertheless, language teaching had become enriched with more gree of education and intellectual ability came to be regarded es- 
oral-aural training and various kinds of audio-visual materials: sential, The modern foreign service officer is almost inevitably 
phonograph records, radio. projectors, motion pictures. magnetic a university graduate of superior talents who draws sufficient salary 
tape recorders. By the mid-1950s foreign language teaching was and allowances to maintain a relatively high standard of living. 
begun in more than zoo elementary schools. Required intellectual and personal standards no longer imply a 

BIBLIOGRAPHY.-T~~ Modern Language Study (1927-37) ; R. J. class bias because the implications of a university degree have 
Matthew, Language and Area Studies in the Armed Services, Their been sharply by governmental and private scholarship Future and Significance (1947) ; Theodore Andersson, The Teaching 
o f  Foreign Languages in the Elementary School (1953) ; E, A. Meras, programs. Whereas traditional diplomacy was once the ~re roga t ive  
A Language Teacher's Guide (1954). (H. C. 0.) of the privileged few, it became the responsibility of an elite that 

FOREIGN LEGION: see LEGION. is professionally trained and drawn from many segments of SO- 

FOREIGN SERVICE. Foreign affairs are of such vital im- ciety. The means of selection necessarily differ from country to 
portance to nations that they are a primary concern of the highest country, however. and generalizations are particularly risky with 
levels of government. Professional foreign services. therefore, respect to communist totalitarian states. 
have been established to represent the home government's interest Status.-Foreign service officers adhere lo  rules and customs 
abroad and to provide the necessary information on %-hi& foreign that are of long standing and have proved indispensable to govern- 
policy is based. ments in conducting their international relations. Modern prac- 

There is a marked similarity in the foreign service organizations tice dates principally from the congress of Vienna in 1815 and 
of most countries. Diplomatic and consular functions are gen- immediately subsequent congresses, and includes the category of 
erally performed by a single service which is expected to serve diplomats (ambassador, minister and chargk d'affaires, etc.) and 
at  home or abroad, enabling interchangeability of consular and rules of precedence. which depend for all occasions on the priority 
diplomatic officers (see C o x s n ~  and DIPLOMACY). The merger of the ambassador's appointment to his post in the country to 
of the two functions came about when many European countries. which he is accredited. Several n e d y  established nations, in an 
beginning with France in 1880. recognized that the consular serv- effort to disassociate themselves as much as possible from a dis- 
ice, although less dependent on ceremony and prestige, could not tasteful past. once sought to dispense with much of the custom 
be entirely separated from diplomatic affairs. With the passage and some of the rules of established practice, only to fall in step 
of the Rogers act in 1924 the United States follom~ed suit as did as experience suggested the utility of generally accepted standards. 
the United Kingdom with the promulgation of the so-called Eden In  varying degrees, for example, this development took place in 
reforms of 1943. which combined the diplomatic, consular and the newly established United States, in republican France and 
commercial diplomatic services into a single foreign service. The Soviet Russia. 
United Kingdom had already in 1919 established the interchange- Under international law and usage personnel in missions abroad 
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(usually embassies, legations and consulates), including members 
of their households, are immune from the jurisdiction of the gov- 
ernment to which they are accredited, and the mission itself has 
the status of extraterritoriality and as such is considered legally 
a part of the home country. Personnel may not be sued in civil 
action or compelled to testify as witnesses, or compelled to pay 
taxes to the host country. Their official position does not sanc-. 
tion the evasion of private debts, however, and their private prop- 
erty is subject to local municipal law. An officer or staff member 
who does not conform to local regulations or who is otherwise un- 
acceptable to the government to which he is accredited may be 
declared unacceptable (persona non grata) and his recall requested, 
a demand that is invariably obeyed. Accreditation of ambassadors 
or other chiefs of mission is handled in accordance with inter- 
nationally accepted procedures, but appointment of both ambassa- 
dors and other officers follows the constitutional practice of 
individual states. In  the United States the president, usually with 
the advice of his secretary of state, nominates a candidate who 
must then be confirmed by a simple majority of the senate. In the 
United Kingdom the foreign secretary, with the assent of the prime 
minister, submits the name of the candidate to the crown, and ap- 
proval constitutes ratification of the appointment. 

A guild spirit tends to characterize all foreign services as a leg- 
acy of the past and as a consequence of circumstance. The various 
services are small in comparison with home civil services, and 
entrance requirements are both different and generally more rigor- 
ous. Service for the most part is abroad and involves both hard- 
ships and rewards not characteristic of other careers. Above all, 
foreign affairs involve the interplay of national interests including 
matters of state not infrequently of the highest importance. Since 
French is no longer the sole language of diplomacy, foreign service 
officers usually learn several tongues during the course of their 
careers. Traditionally foreign affairs were relatively distinct from 
domestic concerns, and diplomats inevitably stood rather apart 
from the main stream of national life. When the obligations of 
service and the skills required are taken into account, including 
knowledge of languages, economics, politics, science and sociology 
to name but a few, it is no wonder that foreign service personnel 
regard themselves as a dedicated elite. Like members of the armed 
services they are subject to assignments that may on occasion be 
difficult or even distasteful, and they must bring to their task not 
only highly trained knowledge but unfailing loyalty and devotion. 
They can never escape the responsibility of maintaining their 
country's dignity and prestige in both official and private life, and 
they are inevitably conscious that foreign policy is the first line 
of defense. 

Nonetheless, although a corporate spirit continued, a foreign 
service career changed somewhat from what it was prior to World 
War 11. Service abroad is scarcely as remote as it  was prior to 
air transportation. Foreign and domestic affairs are no longer 
considered to be unrelated, and minimum periods of service in the 
home country are generally required so that diplomats may effec- 
tively represent their country's interests abroad. Foreign policy 
must run the same course as domestic policy in its formulation, 
and, in the United States, foreign service officers maintain close 
relations not only with the state department but with other govern- 
mental agencies and with members of the congress itself. A mod- 
ern diplomat, in short, executes national policy that often involves 
both foreign and domestic considerations and which is formulated 
with regard to its economic, military and political ramifications. 

I t  is sometimes asserted that professional diplomats do not make 
foreign policy. This is true only in the sense that they carry out 
foreign policy without hesitation once it is established by the na- 
tional government. But it is equally true that reports from the 
field and judgment placed on reported facts by individual officers 
are highly influential in shaping policy, particularly since the views 
of a foreign minister in any government are heavily dependent 
on the information presented to him by his "desk" officers. To 
conceive of foreign service officers as messenger boys walled off 
from important decisions is to misconstrue the case. How they 
influence policy, however, varies considerably from country to 
country. 

U.S. Foreign Service.-The foreign service of the United 
States was established on a professional career basis by the act of 
congress of May 24, 1924, and was reorganized with the passage 
of the Foreign Service act of 1946 and subsequent amendments and 
executive orders providing for the classification of officers including 
career ministers; the establishment of certain branches including 
a foreign service reserve which is composed of specialists serving 
for limited periods of time, and a foreign service staff which pro- 
vides technical and clerical services; and the creation of the For- 
eign Service institute to train personnel progressively throughout 
their careers. The service is administered by a director general 
and the board of the foreign service including, in addition to state 
department officers. representatives from the agriculture, com- 
merce and labor departments which are also served by the service. 

Admission is open to United States citizens, both men and 
who take competitive examinations, usually for the lowest 

grade depending upon age levels. They serve in the state depart- 
ment as permanent career officials under the direction of the 
secretary of state, who is the senior member of the president's 
cabinet, and his undersecretaries and assistant secretaries who, 
like their chief, are political appointees of each presidential ad- 
ministration. (See GOVERNMENT DEPARTMENTS: Department of 
State.) 

British Fore ign  Service.-The modern British foreign service 
was established by the Eden reforms of 1943 as noted above. In 
addition to unifying all main branches of foreign affairs work, the 
reforms provided for changes in recruitment, training and pay so 
that the service was opened to wider competition among men and 
women of outstanding ability. Four branches of the service were 
established, each containing several grades: branch A is the senior 
and political branch, providing the ambassadors, ministers, counse- 
lors. secretaries, senior consular personnel and the higher officials 
of the foreign office; branch B includes personnel of junior grade 
who enter by less rigorous examinations. who may compete for pro- 
motion to branch A and who perform both technical assignments 
and consular work; branches C and D include typists, messengers 
and comparable personnel who receive appointment by appropriate 
civil service examinations. With the exception of branch D which 
serves abroad, personnel in all branches are liable to service at  
home or overseas. In-service training is provided, and pensions 
and allowances permit suitable standards of living. Nowhere is 
the foreign service more highly professional or more respected 
than in Great Britain. Although deliberately differentiated from 
political appointees, such as the foreign minister (secretary of state 
for foreign affairs) and two assisting parliamentary ministers, 
called minister of state and parliamentary undersecretary of state 
respectively. members of the career service hold crucially impor- 
tant administrative positions, including the post of permanent 
undersecretary for foreign affairs. who is chief adviser on foreign 
policy and administrative head of the foreign service. Important 
diplomatic assignments likewise go normally to the most highly 
qualified members of the permanent service who, under the foreign 
minister's instructions, carry out foreign policy for which the cabi- 
net is collectively responsible to parliament. The permanent 
officials, however, do not assume public responsibility for govern- 
mental policy, and questions or attacks in parliament are directed 
at  the ministers and not a t  members of the foreign service. For 
a historical discussion of the British foreign office, see GOVERN- 
MENT DEPARTMENTS. 

BIBLIOGRAPHY.-For the foreign service organization of many states 
including Russia see Roy C. Macridis (ed.), Foreign Policy i n  World 
Politics (1958) ; also Frank T. Ashton-Gwatkin, T h e  British Foreign 
Service (1950) ; Proposals for the Reform o f  the Foreign Service, Cmd. 
6420 (1943) ; Lord Strang, T h e  Foreign Ofice (1955) ; James L. MC- 
Camy, The  Administration of American Foreign Affairs ( 1 ~ 5 0 )  ; Henry 
M. Wriston, Diplomacy in  a Democraty (1956) ; U S. Department of 
State, Toward a Stronger Foreign Service, publication 5458 (June 1954). 

(D. S. C.) 

FOREKNOWLEDGE: see FREE-WILL. 
FOREL, FRANCOIS ALPHONSE (1841-191 2 ) ,  Swiss 

geographer and doctor chiefly remembered for his studies of the 
natural phenomena of the Lake of Geneva, or Lake LCman, was 
born at Morges on that lake on Feb. 2 ,  1841. While teaching 
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physiology and anatomy a t  Lausanne university, he prepared Le 
Le'man (3 vol., 1892-1904). 

On the science of limnology his standard work is Handbzrch der 
Seefzkunde (1901) ; in this connection his investigations of the pre- 
viously mysterious movements of lake waters known as seiches 
are important (see GENEVA, LAKE OF; LAKE).  Forel's other re- 
searches include u-ork on seismology and on Swiss Alpine glaciers. 
Fore1 died a t  Morges on Aug. 7:  191 2. 

FORENSIC PSYCHOLOGY: see PSYCHOL~GY, APPLIED. 
FORESHORE is defined as "the shore and bed of the sea, 

and of any tidal water, below the line of the medium high tide 
between the spring tides and the neap tides" (Limitation act, 1039; 
s. 31). I n  Great Britain, the property in it normally and prima 
facie vests in the crown, except where i t  may vest in a subject by 
ancient grant or charter from the crown: or by prescription from 
which a grant may be presumed. I t  forms part of the adjoining 
county, whose justices have jurisdiction over offenses committed 
there, whether it is covered with water a t  the time or not. (Em- 
bleton v. B r o z ~ n ,  1860, 3 E. & E .  234). I t  also forms part of the 
adjoining parish. (R.  v. Gee, I E. & E. 1068). The Public 
Health act, 1936, ss. 231-234, deals with the powers of local au- 
thorities to make by-laws for public bathing and allied purposes. 

The  chief acts showing title to foreshore are taking wreck 
or royal fish, right of fishing, mining, digging and taking sand, 
seaweed, etc., embanking and enclosing. There is a public right 
of user in that part of the foreshore which belongs to the crown 
for the purpose of navigation or fishery, but there is no right of 
passage over lands adjacent to the shore, except by a particular 
custom. So that,  in order to make the right available, there must 
be a highway or other public land giving access to the foreshore. 
Thus it  has been held that the public have no legal right to trespass 
on land above high-water mark for the purpose of bathing in the 
sea, though if they can get to it they may bathe there (Blundell v. 
Catteral, 1821, j B .  & Ad. 268). 

There is no right in the public to take sand, shells or seaweed 
from the shore, nor, except in certain places by local custom, have 
fishermen the right to use the foreshore or the soil above it for 
drawing up their boats, or for drying thcir nets or similar purposes. 
Improvements made by a tenant under the Landlord and Tenant 
act,  1927, must not infringe the rights of the public. As to regis- 
tration of land comprising foreshore. see c. 21 of 1925, S. 97. (For 
foreshore protection see BREAKWATER.) (X.; LV. T .  ITS,) 

I n  the United States, until 1947, the foreshore was considered 
to belong to the coastal state rather than to the federal govern- 
ment. The United States supreme court had stated in 1845 the 
rule which was to prevail for more than a century: "The shores 
of navigable waters, and the soils under them, were not granted 
by the Constitution to the Vnited States, but were reserved to the 
States respectively." 

However. in 1947 the supreme court decided against California 
in the federal-state controversy over rights to tidelands oil; hold- 
ing that the federal government had paramount rights and power 
over the resources of the soil under the water area three lniles 
from shore. Similar suits were decided against Louisiana and 
Texas in 19 jo. 

Congress overrode these supreme court decisions in 1953 by 
passing the Submerged Lands act, which restored to the coastal 
states full rights of ownership to the foreshore and lands under 
territorial waters, subject only to the federal powers of regulation 
and control of the said lands for purposes of commerce, navigation, 
national defense and international affairs, all of which are con- 
sidered paramount to, but not to include, proprietary rights of 
ownership. (C. M. FK.) 

year, where freeholders within the forest did suit and of which the 
verderers mere the judges, on charges presented b y  the foresters 
in the woodmote, held every 40 days. Judgment, however, only 
took place in the justice seat, held by one of the  two chief justices 
fo r  the forest every three years. 

The  land within a forest might be owned b y  anyone, but  rights 
of ownership were so restricted by the forest laws that constant 
complaint of hardship was made by landowners in and near the  
forests. The  forest laws were among the grievances which united 
the barons and people against John. They were dealt with by 
Magna Carta but  the first forest charter was Henry I I I ' s ,  in I 217, 
by which land afforested under Richard and John became purlieu, 
subject to forest law as i t  affected nonoviners of the land, but  
(subject to certain protection for the king's wild beasts) dis- 
forested for the landowners. Charles I revived the forest laws to  
extort revenue, but in 1640 parliament confined forests to  their 
limits as in 1623. After the Revolution (1688) the  forest laws 
fell into complete disuse. 

FORESTS AND FORESTRY. The  ~ i ~ o r d  "forest" has not 
aln-ays had its modern meaning. Toward the  end of the 8 th  cen- 
tury  A.D.. i t  denoted the royal woods in which the  right to hunt  was 
reserved by the king. although the right to cut wood and to  clear 
for agricultural use or for pasture remained free to all. A cen- 
tury later it referred to a large tract including woods, pastures 
and even whole villages in which the rights of chase were re- 
served to the king. while other rights of use were limited. T h e  
famous forests of old England were tracts of this kind set aside 
by the Norman kings. 

Eventually the royal hunt prerogative waned, the old legalistic 
meaning disappeared, and forest came to refer to  wild land covered 
mainly by tree growth rather than meadows and fields. Forests 
are defined by the Food and -4griculture Organization of the United 
Xations (1;AO) as "a11 lands bearing vegetative associations domi- 
nated by trees of any size, exploited or not.  capable of producing 
wood or of excrting an influence on the local climate or on the 
water regime." Lands from which forests recently have been clear 
cut or burned out but which will be reforested in the near future 
are  included, but not brushlands, groups of trees outside the  forest 
or trees along roads, on agricultural lands (such as orchards) and 
in parks. 

This article is divided into sections and subsections covering 
the principal aspects of forests and the science of forestry. I n  
addition to the cross references to related articles given through- 
out this article spe ARKORICULTURE; LUMBERING; TIMBER; and 
TREE. Additional information about diseases and pests will be 
found in the articles ENTOMOLOGY: Applied Entomology and PLANT 

AND PLANT SCIENCE. The  various species of trees are treated 
under their individual titles. The  economic role of forests is in- 
dicated in articles on individual states and countries. 

Follo\ving are the main divisions of this article : 
I. Forests 

I .  Forcst Values 
2. Forest Resources 
3.  Gro\ving Stock, Growth and Drain 
4. LVorld Trade 
5 .  Ownership 

11. Forestry 
I. Beginnings of Forestry 
2 .  Modern Fol-estry 
3 .  Forest Protection 
4. Timber hlanagement 
5. Range Management 
6. Watershed Management 
7. Wildlife and Recreation Management 
8. Education and Research 

BIBL.IOGRAPHY.-S. A. Moore, History o f  the Foreshore end the Law 'I1. Survey 
Relating Thereto (1888) ; H .  J. W. Coulson and U. -4. Forbes, Law of I .  Government and Forestry 
Waters (1902) ; The Dictiolzavy oj English Luzel, vol. I .  

2 .  Protection Forests 
3.  Forestry in Europe FOREST LAWS, in medieval England, were laws applicable 4. Forestry in the U.S.S.R. 

to land converted by exercise of the royal prerogative into a "for- 5 .  Forestry in Korth America 
est:" in which game mas preserved. Whereas an offender against 6 .  Forcstry in Latin America 
the  ordinary game laws was punishable by the courts of common 7. Forestry in Africa 

8. Forestry in Asia 
law, an offender against forest laws was punishable in special 9. Forestry in the Pacific .Area 
courts. Trials took place in the swanimote, held three times a 10. Outlook 



FORESTS AND FORESTRY 

I. FORESTS 

1. Fores t  Values.-Several aspects of the modern concept of 
the forest deserve emphasis. I t  is essentially a community, in 
which trees are the dominant form of vegetation but in which 
other plants, animals and the soil all play an important role. 
Trees, shrubs. herbs, fungi, insects, birds, mammals, worms. the 
humus in the forest floor and the organic matter in the soil all 
are an integral part of the forest and all react on each other. 
Like any other community-a city, for instance-a forest is an 
organisnl which is much more than the sum of its individual con- 
stituents. Also, like most communities, it produces a wide variety 
of goods and services. Of these the most conspicuous is wood 
n i th  its many derivatives and manufactured products; but such 
minor forest products such as turpentine, tar, pitch, naval stores, 
rubber, cork, tanbark, dyestuffs, maple sirup, lac and oils are also 
important. They are estimated by F A 0  to have an annual value 
of between $3,ooo,ooo,ooo and $~.ooo,ooo,ooo, or more than a 
tenth of the estimated value of primary wood products of approxi- 
mately $3o,ooo.ooo.ooo. Of the latter value, 51% was contributed 
by lumber. 31% by pulpwood and 7% by fuel. 

Among the important services rendered by the forest are control 
of soil erosion, protection of watersheds, amelioration of local cli- 
mate and the provision of opportunities for physical and mental 
recreation and spiritual inspiration. The forest canopy breaks 
the force of violent rainfall on fhe soil. The decaying leaves and 
t ~ i g a  make the soil more porous and, therefore, a more effective 
reservoir for the storage of water. The layer of humus which the 
leaves form delays and reduces surface runoff by preventing the 
formation of drainage rills and by absorbing large quantities of 
water, which seeps slowly into the underlying soil. Furthermore, 
the roots of forest trees help to hold the soil in place. 

Much difference of opinion exists as to the influence of forests 
on the broader aspects of climate. which is controlled chiefly by 
latitude, elevation and meteorological forces that operate over wide 
areas. There is, however, general agreement that they reduce 
wind movement, moderate the temperature of the air, particularly 
in summer, increase the relative humidity of the air and reduce 
evaporation from the soil both under their immediate cover and 
to some distance in their lee. The net effect of these influences 
is to temper the local climate so as to add to man's comfort and 
to increase crop production in the lee of shelter belts. 

Forests provide attractive opportunities for hunting, fishing, 
picnicking, camping and other forms of relaxation. They are a 
recreational asset that increases in value as increasing urbaniza- 
tion, industrialization and the mounting tensions of modern life 
create a need to "get away from it all." 

2. Forest  Resources.-Forests constitute one of the most 
prominent geographic features in the world. They are broadly re- 
stricted to parts of the earth where the winter season is not so 
long and cold as to make tree growth impossible. In general, these 
areas have an average temperature of a t  least 50" F. for the sum- 
mer months. LVithin the zone of favourable temperatures, the oc- 
currence of forests is sharply limited by precipitation, but the 
limiting amount is difficult to define since it varies with tempera- 
ture and length of the growing season. Thus, the tropical forests 
require more water than those of the far north. I n  the tem- 
perate zone, where the subject has been most completely studied, 
about 16 to 2 0  in. of annual rainfall seem to be necessary for 
forests to exist on the well-drained uplands. 

By the second half of the 20th century, forests occupied 29% 
of the land area of the world; another ~ 3 % ~  much of which was 
once forested, was devoted to agriculture; and 48% consisted of 
brushlands, deserts, mountain tops, towns and cities, roads, etc. 
The percentage of the world's forest area which occurred in each 
of the seven broad regions recognized by F A 0  is shown in Table I,  
as is also the percentage of the total land area in each region oc- 
cupied by forests. 

Latin America and Africa together accounted for 44% of the 
total forest area, the U.S S.R. and North America (Canada and 
the United States) for 3674. and Europe for only 4y0. \Tithin 
regions. Latin America. the U.S.S.R. and Korth America were well 
above the average for the world as a whole, while Europe, Africa 

TABLE I.-Distribution of Forests by Regions* 

I Region 1 7% forest of world area % in of forests region 

23 40 
2 1  27 
14 20 . . 2 I0  

World . . . . . . I00 

*The figures for individual countries in Tables I to  \' are for different years, mostly in 
the 1950s. These figures are a t  best approximations, since accurate and comparable statis- 
tics tor different countries are not available. 

Source: Adapted from UN Food and Agricultural Organization, World Forest Resources 
(1955). 

and Asia were slightly below, and the Pacific area far below, that 
average. The reduction in the original forest area as a result of 
settlement and cultivation has been greater in Europe than in any 
other region. 

By the second half of the 20th century less than one-half of the 
forest area of the world (47%) was accessible, and of the accessi- 
ble area less than two-thirds (63%) was in actual use. I n  other 
words, the world's entire production of wood for fuel and indus- 
trial use was coming from 30% of its forest area. Figures for the 
different regions are given in Table 11. The U.S.S.R. had both the 

TABLE 11.-Accessible and Inaccessible Forest Areas i n  the World 

Accessible In use Inaccessible 

Source: Adapted from UX Food and Agricultural Organization, World Forest Resources 
(1955). 

Europe .  . . 
U.S.S.R. 
North America : 
Latin America . 
.4frica . . , 

largest area of accessible forest and the largest area in use. Latin 
America had the largest total forest area, but only 37% of this 
area was accessible and only 9% in use. In Europe 98% of the 
total forest area was accessible and 96% in actual use. 

From the point of view of composition, the forests of the world 
are divided into two main classes-conifers, often called soft- 
woods, and broadleaf trees, often called hardwoods, although many 
of the species are softer than some of the conifers. The broadleaf 
trees in turn are divided into temperate hardwoods and tropical 
hardwoods, which commonly differ markedly in the character of 
their woods. There are extensive areas in which conifers and 
temperate hardwoods occur in mixture. 

The percentage of the total forest area in the various regions 
occupied by coniferous forests and broadleaf forests is shom~n in 
Table 111. The preponderance of broadleaf forests in the world as 
a whole, and of coniferous forests in the northern hemisphere, is 
striking. Particularly noteworthy is the scarcity of coniferous 
forests in Latin America and their virtual absence in Africa. In 
spite of the fact that conifers comprise only a third of the forests 
of the world, 53% of the forests in actual use consist of coniferous 
trees. This situation results from the fact that conifers are in 

TABLE 111.-Coniferous and Broadleaf Forests of the World by Regions 

- 
136 

890 
801 

1 1 Coniferous forests 1 Broadleaf forests 1 

Europe . . . 79 58 6 57 42 
U.S.S.R. . . 
North .4mkca . . " i  1 1 a I 1: 1 1 
Latin America . , 

Africa . . , , 798 loo 

- 
133 
425 
312 
329 
284 

Asia . . . . 120 23 I0  405 77 16 
Pacific area . . . 

World . . . I  2 /d16i 2 1 E l d l  
*Less than o 570. 
Source: Adapted from UN Food and Agricultural Organization, World Forest Resources 

(1955). 

- 
98 
57 
48 
37 
35 

- 
~ j o  
350 
220 

83 
108 

- 

96 
47 
34 

Q 
13 

- 
3 

318 
344 
561 
517 

- 
2 

43 
52 
63 
65 



FORESTS AND FORESTRY 
general preferred to broadleaf trees for such purposes as con- of the industrial wood but only 27% of the fuelwood. 
struction, transport, timber fabrication and pulp, and that they More detailed estimates are given in Table IV. Two-thirds of 
occur chiefly in regions of relatively high industrial development. the total removals came from North America, the U.S.S.R. and 
Economic and cultural progress in the less-developed regions, and Europe. Industrial wood comprised 84% of the total, with the 
technological progress in the use of broadleaf trees for a wider same three regions leading in the same order of importance. Fuel- 
variety of industrial products, are bound to bring about a steadily wood comprised 90% of total removals in Africa, .84% in Latin 
increasing utilization of the tremendous area of broadleaf forests, America and 62% in Asia. Per capita consumption of roundwood, 
still largely inaccessible and unexploited. sawnwood, plywood and paper was considerably greater in North 

3. Growing  Stock, G r o w t h  and Drain.-Statistics con- America than in any other region. 
cerning the amount of standing timber-growing stock-in the Sawnwood (chiefly lumber) has long been the most important 
forests of the world are even less satisfactory than those for forest forest product in terms of both volume and value. During the 
area. In large areas, particularly in the tropics, no systematic decade from 1947 to 1956, however, its production was relatively 
sampling has been done, and methods of estimation vary widely. stationary as compared with that of plywood, which increased 
On the basis of the best obtainable information, FA0 has ,esti- ~ 3 7 % ~  and that of wood pulp, which increased 84%, in a group of 
mated that the total growing stock in forests in use is 121,000,- major-producing countries. Although the use of fuelwood tends 
ooo,ooo cu.m. ( I  cu.m. = 35.3 cu.ft.) with bark. Only fragmentary to decline as greater use is made of mineral fuels and hydroelectric 
figures are available for forests not in use. power, it continues to be an important forest product in all re- 

Large but unknown volumes, chiefly of hardwoods, occur in re- gions. Moreover, the reported production is undoubtedly an 
gions where the percentage of forest in use is low. Latin America, underestimate since many removals are not reported and much 
for example, has 23% of the total forest area of the world but fuelwood is derived from other sources such as residues from log- 
only 8% of the growing stock in forests in actual use, with large ging and manufacturing and salvage from buildings and fences. 
reserves in unexploited forests. Conifers comprise 55% of the The steadily increasing use of wood resulting from an expanding 
total growing stock in forests in use and nonconifers 45%. Stands population and a rising standard of living tends to put a severe 
per hectare (2.471 ac.1 average respectively 90 and 85 cu.ft., with strain on the forest resources of the world. Although fully re- 
an average for all species of 88 cu.ft. The stand per hectare is liable information on the subject is lacking, FAO, in a report on 
considerably higher in the U.S.S.R. than in Europe and North the world's forest resources, concluded that growth and drain 
America, in all of. which coniferous forests predominate, because were about in balance in  the 6oo,ooo,ooo ha. of coniferous forests 
of the higher proportion in the U.S.S.R. of trees that are mature in use, and that growth somewhat exceeded drain in the 540,000,000 
or nearing maturity. ha. of broadleaf forests in use. On the other hand: the manage- 

The growing stock of marketable species of trees of merchant- ment of a large part of the forests of the world leaves much to 
able size controls the amount of material available for current ex- be desired from the standpoint of their ability to meet permanently 
ploitation. The growth which takes place on the smaller timber, a continually mounting demand for  timber products. 
and on the young trees which follow the cutting of mature stands, Such information as FA0 has been able to obtain indicates that 
controls the amount of material that will be available for future by the second half of the 2oth century only 2 7 %  of the total area 
exploitation. Accurate information on both growing stock and of forests in use was being managed under plans. The esti- 
growth is therefore essential for intelligent forest management. mates ran from lows of 6% in Latin America and 3% in Africa to 
Gross growth in the forests of the ~vorld in use is estimated by FA0 highs of 42% in Eqrope and s4% in Canada and the Pacific area. 
a t  2,400,000,000 cum.  (with bark) on the basis of the incomplete Cutting practices for the world as a whole were described as good 
and often noncomparable information at  its disposal. This figure for 25% of the forests in use, fair for 35% and poor or destruc- 
represents 2.4% of the total growing stock in forests in use, with tive for 40%. Wide differences, of course, exist between countries 
4 5 % in the form of conifers and 5 5 % in nonconifers. and individual properties. In  Sweden and Switzerland cutting 

Net growth, which represents the amount of wood actually avail- practices were said to be good in 90% of the forests in use, as com- 
able for utilization, is determined by subtracting losses from fire, pared with 15% in Spain and 13% in Argentina. If properly 
insects, diseases, windstorms and other causes from the gross handled, the forests already in use and those still to be exploited, 
growth. In Europe, where climatic conditions are favourable and in spite of the relatively poor quality of many of the latter, could 
the standard of forest management is high, natural losses are esti- support a much heavier drain than that to which they have so far  
mated at  about 5% of gross increment. In the United States, been exposed. 
including coastal Alaska, the forest service estimated at  the be- 4. World  ~ r ~ d ~ , ~ ~ t ~ ~ ~ ~ t i ~ i ~ l  trade in timber products is 
ginning of the second half of the 20th century that losses due to t i .  In  19 j6, for example, estimated exports of industrial wood, 
mortality over a period of years averaged about 20% of the an- as a percentage of removals, ran from 3% in the U.S.S.R. (1955) 
nual gross increment, plus a large additional loss due to the deteri- and the Pacific area to 39% in Europe and 40% in Africa. Much 
oration of standing timber. Similar figures are not available for of the trade for Europe was intraregional, while practically all of 
other regions. that for Africa was interregional. European exports were valued 

F A 0  estimates placed the annual removal of wood (without a t  $2,461,000,000 and African exports a t  $ ~ ~ g , o o o . o o o .  North 
bark) from the forests of the world in use at about I,400,000.000 America was not far behind Europe, with total exports of $1.970,- 
cu.m. This figure was lower than actual removals since it did not 0oo.000. Both Europe and Africa were also heavy importers of 
include unrecorded and illicit fellings in countries for which no offi- timber. Only North America and the U.S.S.R. were net exporters. 
cia1 estimates had been made. Industrial wood comprised 54% Coniferous species comprised the bulk of the world trade in 
of all removals and fuelwood 46%. Conifers contributed 78% sawnwood, with Canada the largest exporter. World trade in 

broadleaf species was, however, increasing and constituted 10% 

TABLE 1V.-Removal of Rozmdwood From the Forests of the World of world exports in 19 j6. The leading exporters of plywood were 
Japan, Finland and Canada. In the same year Sweden accounted 
for 33% of world exports of wood pulp, Canada for 28% and 
Finland for 17%. The United Kingdom and the United States 
were the heaviest importers: with well over half of the total. The 
main lines of trade in wood pulp are from Canada to the United 
States and from northern European countries to western Europe. 

5. Ownership.-Information as to forest ownership is fairly 
complete for Europe, the U.S.S.R. and North America, but far less 
SO elsewhere. In the less-developed regions, and ~art icular ly in 

Source: Adapted from UI': Food and Agricultural Organization, Yearbook oj' Forest the remoter areas, tracts of forest are unmapped' un- 
Products Statistics (1957). surveyed and without established titles. This situation reflects 

Region 

Europe . . . 
U.S.S.R. . . . 
North America . . 
Latin America . . 
A f r i c a .  . . . 
Asia . , . . 
Pacific area . . , 

TF-orid , . . 

Fuelwood Total i Industrialwood 

9% Of 
world 

:: 
9 

23 
14 

2: 

Ioo 

%,Of 
regLon 

'4 
84 
90 

8; 
42 

I 
(ooo,ooo cu'm.)/ % 5% of 

world 

21 

24 
39 

3 
I 

10 
2 

303 
328 
416 
179 
102 
227 
18 
1,583 

%.Oi 
reglon 

p---p 

64 
67 
86 
16 
10 
38 
75 
j8 

19 

26 
I I 

7 
14 Ioz 



FORESTS AND FORESTRY 
TABLE V.-Od'nership of Accessible Forests by Region 

Per cent of ownership in 

State forests / Communal forests* I Private forests 

Europe . . . . . 33 5.1 
U.S.S.R.. . . . 
North America . . , 

Latin .4merica . , . 6 
Africa . . . . 7.1 23 
Asia I 8 
Pacific area . . . , 

LVorld . . . . 69 2 2 

*Includes forests reserved for the benefit of nati\.e tribes. 
tIncludes 17~ in forests owned by institutions. 
$Includes ~or,Xoo,ooo ac. managed bl- collective farmers. 
Source: Adapted from Uh- Food and Agricultural Organization, W o r l d  Forest  Resources 

(1955).  

both lack of knoxledge as to the location and extent of the forest 
resources and failure to appreciate their future, if not present, 
value. The division of ownership among different classes of owners 
as reported to F A 0  for the accessible forests of the world is pre- 
sented in Table V. 

For the world as a whole, 78% of the accessible area was in 
state and communal ownership and 22%,  in private ownership. 
The U.S.S.R. was the only region in which the entire area was in 
public ownership. although Africa and Asia were not far behind. 
Private ownership was most conspicuous in Europe (54%) and 
North America (49%). The division of ownership between differ- 
ent classes of owners varied widely by countries within any given 
region. In  Europe, for example, private owners held none of the 
accessible forest in Bulgaria, 1 2 %  in Poland, 64% in France and 
96% in Portugal. In  Latin America, private ownership amounted 
to 17% in Colombia. 49% in Mexico and 93% in Paraguay. In 
many countries, including the U.S., private holdings are often in 
tracts of such small size as to make intensive management difficult. 

11. FORESTRY 

1. Beginn ings  of Forestry.-Planned management of forests 
with the aim of perpetuating and improving them is a relatively 
new development. From earliest times, man's activities have 
tended to reduce the area occupied by forests and to impair their 
productivity. Large areas were burned, often repeatedly. to im- 
prove hunting; fire, girdling and cutting were used to clear the 
way for farms and pasture; and heavy inroads were made for fuel- 
wood and construction material. 

The process of destruction and deterioration was encouraged by 
the almost universal belief that the forests were inexhaustible. if 
not in the immediate vicinity of settlements, at least regionally 
and for the world as a whole. Forests were often a nuisance, and 
where they were clearly an asset lavish use was the order of the 
day. Always beyond the horizon were untouched resources. Even 
at  mid-20th century the 70% of the world's forest area that is not 
in use because of inaccessibility, or for other reasons, helps to 
maintain the myth of inexhaustibility. 

Nevertheless, local shortages of wood long ago led to occasional, 
usually ineffective, action to  assure future supplies. About 450 
B.C. Artaxerxes I attempted to restrict the cutting of the cedars 
of Lebanon. Efforts to prevent the use for other purposes of 
trees suitable for ship timbers were made in the time of the Roman 
empire and much later in England. During the 12th and 13th 
centuries, in Germany, more drastic restrictions were imposed, 
such as limiting the amount that could be cut by each family and 
prohibiting the use of live trees for fuel. As time went on, the 
practice of leaving seed trees, making cuttings so as to avoid wind 
throw of the remaining trees, and other applications of good sense 
to the management of the forest began to make their appearance. 

Then in the middle of the 18th century a sudden change in atti- 
tude and practice occurred in central Europe. Among the factors 
responsible for the change were local timber famines resulting 
from the destruction accompanying the wars of the 17th century, 
the gradual shift of interest from game to wood as the chief prod- 
uct of the forest, and the growth of a group of writers and state 
officials known as cameralists who were essentially political econ- 
omists interested in the money-making capacities or public revenue 
of the principalities with which they were connected. Books 

dealing with many phases of forest production began to appear, 
and both public and private landowners became active in develop- 
ing the capabilities of their lands. During the next century the 
movement to--ard modern forestry steadily gained momentum in 
Europe and spread to other parts of the world, particularly those 
most affected by the Industrial Revolution. 

2. Modern Forestry.- Forestry has been defined in many 
ways. In essence. it is the management of forests and forest lands 
for the continuous production of goods and services. I t  is an art 
based on scientific information applied with due regard to economic 
and social considerations. The biological. physical and social 
sciences, mathematics. engineering and even philosophy all make 
substantial contributions to its successful practice. It has. in 
short, developed into a profession for which a broad and inten- 
sive training is required. 

Several features of forestry deserve emphasis. I t  deals with 
production as well as exploitation, with the future as well as the 
present. with services as well as goods and with intangible and 
social as well as tangible and economic values. I t  must compare 
the value of products and services for which there is no common 
measuring stick, such as the lumber and pulp produced from wood 
and the pleasure and inspiration afforded by recreation; and it 
must convert anticipated returns into present worth. This re- 
sponsibility requires foresight and sound judgment in the develop- 
ment of plans and technical skill in their execution. 

Two important aspects of modern forestry are multiple use and 
sustained yield. h'lultiple use means the management of any given 
area (usually an administrative unit of considerable size) for sev- 
eral different purposes, such as timber production. watershed pro- 
tection and recreation. Since some uses are incompatible under 
certain conditions. and since maximum yields from all uses are a 
physical and biological impossibility, a decision must be reached 
as to which uses shall be given priority. In  effect, this means 
determining the use or combination of uses to which the different 
parts of a forest are best adapted in the light of the natural en- 
vironment and of economic and social considerations. 

Sustained yield implies the continuous production and use at  
a given level of some product such as wood or wildlife, or the 
maintenance without impairment of some service such as water- 
shed protection or the values afforded by wilderness and other 
recreational areas. Of major importance is the level a t  which the 
yield is to be sustained, with constant pressure for higher and 
higher levels as population increases and standards of living rise. 
The technical difficulties of attaining such higher levels for prod- 
ucts and services of various kinds mount rapidly and complicate 
the problem of multiple use. 

The first steps in placing a forest under management are to es- 
tablish its boundaries, to map its topography and other physical 
features. to determine the kind and amount of its various resources 
and to provide for its protection from fire, insects and disease. 
These are basic activities that must be undertaken whatever the 
specific objectives of the owner. 

3. Forest Protection.- The danger from fire varies widely de- 
pending upon the climate and the nature of the forest. Coniferous 
forests. for example, burn more readily than broadleaf forests. 
Fires are virtually unknown in the tropical rain forests but are 
common even in broadleaf forests wherever there is a long, dry 
season. as for example, in parts of Latin America and Africa. The 
danger is slight \There the forest is broken into small, more or 
less isolated holdings, as is the case in much of central Europe. On 
the other hand, it is great in the broad coniferous forests of North 
America and Asia, where conflagrations are not uncommon, par- 
ticularly in portions subject to thunderstorms accompanied by 
little rainfall. 

In much of the world. fire is still rega.rded as the most serious 
enemy of the forest. Although there are circumstances under 
which it may prove a useful tool in forest management, when out 
of control it kills and weakens trees of all sizes, destroys wildlife, 
paves the way for attack by insects and diseases, results in deteri- 
oration of the soil and increased surface runoff of water and re- 
duces recreational values. Protection from fire is. therefore, an  
essential part of forestry and a prerequisite to the actual manage- 
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ment of the forest resource. Much progress is being made in de- 
termining the conditions under which fires occur most commonly 
and under which they spread most rapidly, and in the more effec- 
tive use of mechanical machinery, chemicals and airplanes in their 
suppression. Less progress is being made in the prevention of 
fires, the great bulk of which are caused by human carelessness. 

Insects and diseases are other enemies that must be controlled, 
particularly as the resources a t  stake increase in value. Even nor- 
mal, endemic populations nlay cause serious losses,. and the danger 
becomes acute when these populations swell, often rapidly, to epi- 
demic proportions. In  North America forests have been virtually 
wiped out over vast areas by bark beetles and by the spruce bud- 
worm, while the imported chestnut blight has completely elimi- 
nated the native chestnut as a commercial species. The forest 
service estimates that by the second half of the 20th century the 
mortality on commercial forest lands in the United States caused 
by insects and diseases was, respectively. more than four times 
and more than three times that caused by fire: with still larger 
additional losses of wood from heart rot in living trees. 

Methods of protection vary widely depending on the character- 
istics of the particular organism involved. Leaf-eating insects such 
as the spruce budworm and the hemlock looper can be controlled 
by spraying with poisons from airplanes, but bark-boring beetles 
can be controlled only by logging operations. Biological control 
by the introduction of parasites and predators that live on the de- 
structive insects is feasible in some cases. White pine blister 
rust can be controlled by the eradication of all currant and goose- 
berry bushes, on which the fungus spends part of its life, in the 
neighbourhood of pines. There is no known method of control 
for some diseases, such as the chestnut blight. In general, the 
most effective and permanent control for most forest pests lies 
in the production of stands composed of thrifty trees of more 
than one species and harvested at  maturity; in other words, in 
management of the forest: not of the pest. 

4. T i m b e r  Management.-.iilthough forests are commonly 
used for more than one purpose (multiple use), it is convenient to 
consider separately their management for their major products 
and services. Of these, timber is by and large the most impor- 
tant, and the technique for its production is the most highly de- 
veloped. 

One of the first things a forest manager must determine is how 
much timber of different sizes the forest contains, how fast it is 
growing and what yields can be expected at various future dates 
under whatever methods of cutting and utilization he may adopt. 
He  must then develop a working plan which will enable him an- 
nually or periodically to harvest the same amount of timber (sus- 
tained yield), with sufficient provision for flexibility to enable 
him to adjust cutting operations to changing market conditions 
and to unexpected occurrences such as fires or insect attacks. For 
convenience of administration the tract is divided into a number 
of smaller units, often on the basis of small drainages or other 
topographic features. Cutting operations are allocated to these 
units in accordance 154th their productive capacity and consequent 
ability to yield the harvests called for in the working plan. 

Silviculture, literably "care of the forest," includes practices 
designed ( I )  to maintain a vigorous, productive forest of the de- 
sired species and sizes; and (2) to provide for the replacement 
of stands as they are harvested, either by natural means or by 
tree planting or seed sowing. The first objective is attained chiefly 
by the removal of trees that are undesirable because of species, 
shape, injury or other defect (weed trees), and by thinning out 
stands that are too dense so that growth will be concentrated on 
a smaller number of high-class trees whose growth will be stimu- 
lated by the reduction of competition. \\'eedings are usually con- 
ducted at a current net cost, but thinnings may yield a substantial 
net income where there is a market for small material. 

Silvicultural systems for obtaining reproduction after cutting 
by natural means are divided into several conventional classes. 
Clear cutt.ing of all merchantable trees may be done in narrow 
strips or in small patches, with the expectation that the area 
will be reforested by seeds from the adjacent uncut stands, or 
enough scattered seed trees may be left on the cutover area to 

provide for its reforestation. The shelterwood method involves 
a series of cuttings several years apart in which the stand is 
first opened sufficiently to permit reproduction to come in under 
the shade of the overwood and is later removed after the reproduc- 
tion has become established. These two systems are best suited 
to even-aged stands, in which the trees do not vary in age by 
more than about 2 0  years. 

The selection system involves the harvesting of individual trees 
and is much better adapted to uneven-aged forests. The entire 
forest is gone over at regular intervals and the trees that have 
matured or reached a specified size since the previous cutting 
are removed. This procedure always leaves uncut a part of the 
stand from which reproduction is expected to take place. but the 
process is somewhat uncertain, and undesirable sbecies may tend 
to dominate. Another system depends on reproduction by sprouts 
from the stumps of the cut trees. LVith a f e x  exceptions. such as 
redwood, it is applicable only to broadleaf trees. I t  usually re- 
sults in gradual deterioration of the stand and should be supple- 
mented by provision for the establishment of seedlings. 

bfodifications and combinations of these various methods are 
common. LVhen they fail to obtain adequate reproduction. or when 
the forest is destroyed by fire or other catastrophe. recourse must 
be had to artificial reforestation. Planting of young, nursery- 
grown trees is the method generally used, but direct seeding is 
possible and has the advantage of cheapness where climatic condi- 
tions are favourable and protection of the seeds from destruc- 
tion by birds and rodents is feasible. Planting machines drawn 
by tractors are increasingly used where the ground is not too 
steep or too stony. The rate of planting has risen markedly and 
there is a growing tendency to use artificial reforestation im- 
mediately after cutting as a means of obtaining prompt restocking 
with desirable species, even where the prospects for natural re- 
production are reasonably good. 
' 

Efficient harvesting of the timber by logging requires a care- 
fully planned network of permanent forest highways, together with 
many temporary woods roads or trails over which the logs are 
hauled out. Logging methods vary widely in different countries 
and in different forest types. Throughout the world there is a 
tendency toward increased use of heavy bulldozers and graders for 
road construction, of power saws for tree felling, of tractors for 
moving logs from the stump to the log yard and of trucks for 
transporting the logs to the mill. LVhere close utilization of the 
tops and branches is impracticable, it may be necessary to treat 
the debris. or slash, by burning, piling or scattering so as to reduce 
the danger from fire or insects or to prevent the smothering of 
established reproduction. 

Manufacture of timber into lumber, veneer, furniture, con- 
tainers, pulp. paper and innumerable other products is not a part 
of forestry, but it is an activity in which the forest manager has 
a keen interest. These products not only furnish a market for the 
forest crop, but they determine the kind and amount of material 
for which there will be a demand. Making wood go twice as far 
has the same effect as doubling its production. For many reasons 
wood technology exercises a profound influence on forestry and 
is a field with which the forest manager must be well acquainted. 

5. R a n g e  Management.- In many parts of the world grassy 
meadows and other range lands are so intermingled with forest 
lands that the two classes of land must be managed together. 
Furthermore, there are some forest types, as in the coniferous 
forests of the western United States. in which much forage suitable 
for use by domestic livestock occurs within the forest itself. I n  
such situations the forest manager must have sufficient knowledge 
of range management to assure full use of the range resources. both 
in the open and in the forest, without overgrazing and consequent 
damage to the forest, to the water supply, to recreational values or 
to the range itself. 

A different situation exists in forests of broadleaf trees. where 
grazing by domestic livestock is nearly always injurious. Tram- 
pling packs the soil and exposes tree roots, while browsing kills 
off the young growth and prevents reproduction. Here the problem 
is primarily one of exclusion rather than control of grazing. 

See also RANGE ( I N  AGRICULTURE). 
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6 .  Watershed Management.- In hilly and mountainous coun- 

try, a primary responsibility of the forest manager is to reduce the 
surface runoff of water so as to minimize erosion and to regularize 
the flow of springs and streams. iyhere clear cutting of any con- 
siderable area is avoided. the occurrence of organic matter in 
the soil. the accumulation of litter on the forest floor and the 
presence of herbs, shrubs and trees are ordinarily adequate to 
attain this result. 

In  arid and semiarid regions, the total amount of water available 
for domestic, municipal and industrial use, 'for irrigation and for 
power is another item of major concern. Here the influence of 
the forest may be adverse because of the large amounts of precipi- 
tation which it intercepts and the large amount of water which 
it transpires. There is some experinlental evidence that the 
opening up of a forest by small clearings or in other ways may 
substantially increase the total runoff of water. but far more 
research is needed to determine how and to what extent such 
openings can be made without unduly increasing the danger of soil 
erosion. And there is always the further question as to whether 
the water or the timber is the more valuable. 

7. Wild l i fe  a n d  Recreat ion Management.-l$Tildlife is an 
ever-present component of the forest in which hunters, fishermen 
and nature lovers have a special interest. Since many animals. 
such as deer, prefer edge conditions where forest and open land 
meet. the forest manager must face the problem of creating such 
conditions without undue interference with timber production. 

Other forms of recreational use of the forest. such as picnicking 
and camping. are steadily increasing in importance and occasionally 
come in conflict with uses such as timber management and range 
management, Here again. much needs to be learned about ~ m y s  
and means of reconciling the different uses and about the relative 
values involved. Of particular urgency is decision as to the extent 
to which forests should be set aside as wilderness areas. and how 
they should be managed to best serve the purposes for which 
they are established. 

8. Educa t ion  a n d  Research.-Formal schools for the training 
of foresters were first started in Russia. Germany. France and 
Sweden in the early 18oos. Other schools followed gradually. first 
in Europe and later in other parts of the world. Professional in- 
struction in forestry was not undertaken in the Cnited States 
until 1898 but thereafter developed rapidly. In most countries 
the trend has been toward the broader training of general practi- 
tioners and the more intensive training of specialists. 

Experiment stations for the conduct of forest research were es- 
tablished in Germany in the 1860s and 1870s. Other countries 
gradually follo\ved suit, and research has received steadily in- 
creasing attention as forest problems have grown in importance 
and in complexity. That developments are not keeping up with 
needs. however. is indicated by a study made by a committee of 
the Society of American Foresters which recommended that ex- 
penditures of $4j.400.000 in 1953 for research in timber manage- 
ment and related fields (including wood technology) be increased 
to $200,000.000 by 1978 Governments are generally the leaders 
in the research field. but substantial contributions are made by 
educational institutions and private organizations. 

111. WORLD SURVEY 

1. G s v e r n m e n t  a n d  Forestry.-Forests are of such vital 
significance in the economy and general well-being of a nation that 
governments have long recognized a responsibility to see that they 
are so managed as to promote. or a t  least not to jeopardize, the 
public interest. Governmental participation in forestry affairs 
may take the form of ownership of forest lands. of control of 
the activities of private onners or of assistance to private owners. 
All three approaches are commonly used in the same country, 
with uide differences in the reliance placed on each. 

TVith 7854 oi the accessible forests of the world in public owner- 
ship, governments are clearly in a position to exercise direct 
control over the bulk of the world's forest resources. Such con- 
trol does not, however, necessarily result in efficient forest manage- 
ment. particularly in countries with relatively small industrial 
development. Outside of the U.S.S.R.. where all of the forests 

are in public o~vnership, forestry has made the most progress in 
Europe and Sor th  .America. where j4% and 49% of the acces- 
sible forests are in private o~vnership. 

2. Protect ion Forests.-Public regulation of the management 
of their forests by private owners is of long standing in Europe, 
particularly in the case of protection forests. which include those 
so located that mismanagement is likely to result in serious damage 
to the community from such causes as soil erosion. floods. ava- 
lanches and the encroachment of sand dunes. '4ny general regula- 
tion of the management of other private forests is a later 
development. which perhaps has gone farthest and been most 
successful in Sweden. Norway and Finland. In the Cnited States, 
a few states have enacted regulatory legislation of this character. 

Public assistance to private oTvners is extended in a wide variety 
of IT-ays. I t  may take the form of partial or complete assumption 
of the responsibility for protection from fire, insects and disease, 
of payments for the adoption of improved forest practices. of tax 
concessions. of credit under favourable terms. of the provision of 
nursery stock at  or below the cost of production, of education 
and of free or low-cost service in the management of forests and 
in the harvesting and marketing of forest products. Research 
by public agencies: much of which deals directly with private lands, 
also may be regarded as falling in this category. 

3. Forestry i n  Europe.-The development of forestry through- 
out the world can be illustrated by a brief presentation of the 
policies and practices of a few selected countries in the various 
regions. Forestry as an art with a sound scientific foundation 
was first developed in Germany. and German-trained men played 
an important part in early developments in Scandinavia. Russia, 
the British Cornmon~vealth and the United States. Special em- 
phasis Ivas placed on the technology of forest management, on 
financial considerations and on the organization of forest prop- 
erties for sustained yield. Theories and formulas commanded 
much attention and were rather rigidly applied in practice. Pol- 
icies with respect to private forests have swung between the two 
extremes of strict controls and virtually free enterprise. From 
iVorld IVar I1 private forests in west Germany have been largely 
under state supervision. while those in east Germany are all man- 
aged by the central administration. 

France became interested in forestry at an early date. In 1669 
Jean Baptiste Colbert. Louis XIY's great minister, promulgated a 
comprehensive forest code which set up a complete administration 
for all the forests of the country and prescribed many detailed 
silvicultural practices. This code was abrogated by the French 
Revolution, but in 1827 a new Code Forestier prescribed in detail 
for the management of public forests and provided severe penalties 
for trespass and for starting fires on any forest land. Except that 
the clearing of forest land without permission was prohibited, 
private owners were otherwise left practically free of public con- 
trol, as is still the situation. Among France's outstanding achieve- 
ments are the control of mountain torrents, the stabilization of 
extensive sand dunes and the reforestation oi large areas of waste 
lands. 

The forests of the Alps are important to Switzerland both as 
source of timber and as a scenic and protective asset. A law of 
1902 authorized the federal government to designate protection 
forests, a fourth of which proved to be in private ownership, and 
provided for such public control over their management as neces- 
sary to prevent impairment of their protective function. Subsidies 
are granted the private owner to aid in reforestation, the construc- 
tion of dams and other measures to control torrents. In  general, 
the technical management of Sviss forests is of a high order. The 
city forest of Zurich (Si l~lwald)  has been under management with 
a definite working plan since about 1680, making it the oldest 
continuously managed forest in the world. 

Sweden's extensive forests, largely located on rivers nhich pro- 
vide cheap poner and log transportation, long have enabled it to 
be a heavy exporter of lumber and of wood pulp and paper. The 
public forests were placed under the supervision of trained person- 
nel to~lard the middle of the 19th century, and about 50 years 
later intensive management practices began to be adopted by the 
larger private oTlners, particularly in the pulp and paper industry. 
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Public control over private forests was established by the law of 
1903, which was revised and strengthened in 1923 and 1948. 

The 1948 law provides that "Forest land together vi th  the 
forest growing thereon shall, through suitable use of the productive 
capacity of the soil. be so managed that a satisfactory economic 
return is obtained and, so far as possible, substantially sustained 
yield." Responsibility for supervising the management of forests 
in accordance with the law is lodged in county boards of forestry. 
These boards usually consist of three members of whom the chair- 
man is appointed by the king and the others by the county council 
and the county agricultural society. They must be well acquainted 
with forestry and forest conditions in the county and are typically 
forest oaners. The county forestry boards are in turn supervised 
by a private forestry board in the department of agriculture which 
exercises general federal leadership ni th  respect to private forestry. 
Educational and service. as well as regulatory, activities are con- 
ducted by the county boards through their technical staffs; and 
under certain conditions owners may receive grants to aid in 
undertaking measures that are desirable but too costly to promise 
satisfactory economic returns. 

The Swedish system of controlling the management of forest 
lands in private ownership places the determination of policy at the 
national level and administration of the policy at the county and 
district levels. I t  meets with almost universal approval in theory 
and in general works well in practice. Although it has greatly im- 
proved the handling of the small farm wood lots, which comprise 
more than three-fifths of the total area in private and community 
ownership, it has fallen considerably short of getting them all 
under really satisfactory management. Management of the forests 
in the hands of the larger companies, on the other hand, compares 
favourably with that of the national forests. In Sweden, as in 
many other parts of Europe, forest owners, co-operative associa- 
tions and forest management associations exert a constructive in- 
fluence in the management of the smaller forest properties. 

Great Britain, once densely wooded, was gradually deforested 
until by the outbreak of LYorld \liar I it xas  almost xholly de- 
pendent on imports for its wood supply. The virtual stoppage of 
these imports by German submarines awakened the nation to the 
importance both of wood and of building up a domestic supply 
on which it could rely in time of crisis. Little progress had been 
made in this direction when World War I1 created a second and 
even more drastic emergency. As a result, parliament in 1945 
adopted a plan for the creation of j,ooo,ooo ac. of forest in the 
next jo years. partly by national purchase and planting and partly 
by regeneration of badly depleted private woodlands. A unique 
arrangement for encouraging action by private owners was em- 
bodied in subsequent legislation (1947) and in agreements entered 
into between the government and associations of forest oxners. 
Under these agreements private owners, in return for heavy public 
subsidies, voluntarily covenant to dedicate their lands permanently 
to forest production.. 

4. Fores t ry  in t h e  U.S.S.R.-Interest in the perpetuation of 
the forests of European Russia developed in the 17th century. and 
from then on sporadic attempts ITere made to check devastation, 
particularly in protection forests. I n  1888 a comprehensive law 
provided for the conservation of forests. public and private alike. 

Following the fall of the czar, the U.S.S.R. in 1918 ended all 
private o\\nership in land. water and forests. Since then the 
forests have been managed, and production from them tremen- 
dously increased, under the various five-year plans. The volume 
of timber cut has not been limited to the annual growth but has 
been determined by the economic and industrial needs of the 
country. 

Much stress is laid not only on the economic value of the forests 
but on their influence on climate, erosion, streamflo~v and health. 
Large areas have been set aside around health resorts and industrial 
areas; protection forests, in nhich cutting is forbidden or re- 
stricted, have been established on critical natersheds and along 
the banks of the larger rivers; and the forest area has been ex- 
tended by large-scale planting operations. ;\ particularly ambitious 
project is the erection of a forest barrier about 3J00 m i  in 
length in the path of hot southeast winds. and the planting of 

nearly 6,ooo.ooo ha. of shelter belts around cultivated fields. 
The U.S.S.R. has 12 institutes of university grade for the training 

of students in all branches of forest management and forest utiliza- 
tion. These schools graduate between 2,500 and 3,000 students 
each year. Many vocational schools also are training forest 
personnel. Research is conducted at the professional schools of 
forestry, at I j special forest research institutions and a t  scores 
of experimental stations and laboratories. 

5. Fores t ry  in N o r t h  America.-With some minor excep- 
tions. practically uncontrolled exploitation of the forests of the 
United States continued until the end of the 19th century, when 
acts passed in 1891 and 1897 authorized the president to reserve 
portions of the public domain from alienation. 

Then in 1911 and 1924 congress authorized the purchase of for- 
est lands by the federal government for watershed protection and, 
under certain conditions, for timber production. By the second 
half of the 20th-century national forests reserved from the public 
domain and acquired by purchase totaled about 18o.ooo ooo ac. 
in the US. .  including 21,000.000 ac. in Alaska, all of which were 
handled under the multiple-use principle. There was an additional 
2 2  ~ . O O O . O O O  ac. of public land in Alaska. much of it in forest, 
uhich received inadequate protection from fire and was otherwise 
unmanaged. Most of the other states (notably Michigan. Min- 
nesota. Pennsylvania and JVashington) had state forests which 
aggregated 19.000,ooo ac.. or 4% of the commercial forest area 
of the country. An additional 8.000,ooo ac. was in county and 
municipal ownership. Each state has its own system of forest 
fire protection and co-operates with private owners in educational 
and service activities. Grants-in-aid for these purposes are re- 
ceived from the federal government. 

Private forestry started on a small scale in the early years of 
the 20th century, but it was not until after 1940 that the move- 
ment gained real momentum. The change in attitude and prac- 
tice nas  due to a variety of factors, among which increased timber 
values, improved technological processes and the need for ade- 
quate permanent supplies of raw material to safeguard heavy 
investments in plant and equipment were of prime importance. A 
helpful influence \$-as the tree farm program initiated by industry 
in 1931. In  less than 2 0  years more than 11,ooo forest owners 
in 45 states with a total of 45,000,000 ac. were participating in 
the program. Its purpose is to encouf-age better forest practices 
by formal recognition of onners who meet certain specified stand- 
ards of practice. As elsewhere throughout the world. the manage- 
ment of farm wood lots and other small tracts is much less 
satisfactory than that of large properties. A few states exercise 
some control over the management practices of private owners, 
but there is no federal legislation on the subject. 

Because of adverse climatic or soil conditions only three-fifths 
of Canada's forest area is classified as capable of producing crops 
of merchantable timber and of this area 30% nas  considered 
inaccessible for commercial purposes. In spite of these handicaps 
forests play a major part in the economic life of the country. 
Exploitation ran about the same course as in the United States, 
with planned management on any considerable scale not taking 
place until well into the 20th century. 

Of the total forest area. 73% is owned by the provinces and 
2 1 ' 4  by the federal government. Private ownership constitutes 
joi;; or more only in Prince Edward Island. Nova Scotia and S e w  
Brunswick. Forests in the provinces are administered by the 
provincial governments, lvith financial assistance from the federal 
government. Cutting is done by private operators under timber 
licences, nhich may contain detailed requirements as to the amount 
to be cut and the methods of cutting. Increasing emphasis is 
being placed on silviculture. sustained yield and integrated utiliza- 
tion of all merchantable wood. Steady progress toward well- 
planned, long-range management is being made under the combina- 
tion of public o~vnership and private operation. 

6. Fores t ry  i n  L a t i n  America.-Throughout Latin America, 
utilization and management of the forests have been complicated 
and delayed by their inaccessibility and by the enormous number of 
species of which they are composed. For the majority of these 
species. little is known as to the characteristics of the trees and 
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the properties of their woods, and still less as to their growth. 
yield and management. The more accessible forests have deterio- 
rated greatly as a result of temporary clearing for agriculture, 
culling of the more valuable species and overutilization. In  
general, drain considerably exceeds growth. 

The division of the forest area between public and private olmer- 
ship varies tremendously in the different countries. With both 
classes of ownership, only a small start has been made tonard 
satisfactory forest management. Forestry is officially recognized 
in the central governments of all the Latin-.American republics, 
but the forest services lack in stability, in financial support and 
in professional training of their personnel. Legislation dealing 
with the control of cutting by private owners and operators is 
not uncommon, but is more honoured in the breach than in the 
observance. 

In  spite of these difficulties, forestry, in the second half of the 
20th century, was making considerable progress. Mexico and the 
European territorial possessions were the first to inaugurate sub- 
stantial forestry programs, but promising developments were 
occurring in other countries throughout the region. Far greater 
emphasis on education and research, greater stability and financial 
support of governmental agencies and the introduction of sound 
practices in the utilization of the forests are essential to enable 
them to play the part which they should in the economy not only 
of the region but of the morld. FAO's Latin American forestry 
commission exerts a helpful influence in these directions. 

7. Fores t ry  i n  Africa.-The rain forests of Africa constitute 
a vast reserve. full utilization of which probably will come slowly 
because of their relative inaccessibility, the high cost of harvesting 
and transportation to world markets and the preponderance of 
hard and very hard woods. Exploitation in general, as late as the 
1950s, was promoting deforestation, with which the local govern- 
ments were unable to cope in spite of good intentions and the 
establishment of limited areas of forest reserves. The dry forests 
were cut almost entirely to meet local needs, chiefly for fuel. 
Because of the unfavourable climate and the prevalence of fires, 
their continued deterioration seemed probable. 

In  South Africa, the true forest of evergreen hardwoods, never 
extensive, has been pushed back until by the second half of the 
20th century it occupied only about o. j% of the land area. In 
1876 the government undertook to control unconsidered exploita- 
tion, but without much success. Since 1913 cutting has been much 
restricted with a view to keeping the drain within the annual 
growth. Planting, chiefly of pines from other parts of the world, 
has been extensive and is being continued on an increasing 
scale. 

8. Fores t ry  i n  Asia.--Forestry in India had its beginnings in 
the middle of the 19th century, when the British organized an Im- 
perial forest department. Forests were classified as "reserved," 
because of the vital role they play in the national economy, 
in which only well-defined and limited private rights were recog- 
nized, and as "protected," in which only such restrictions were 
imposed as were in the interest of the right-holders themselves. 
Neither these provisions nor those of the Indian Forest act of 
I927 were adequate to prevent continuing destruction of the pri- 
vate forests. A "New Policy" adopted by the Indian government 
in 19j2 designated those private forests over which governmental 
control was to be exercised and provided for their management in 
accordance with approved working plans. Special attention is 
paid to the preservation of protection forests. Professional educa- 
tion and research have occupied a prominent place in forestry af- 
fairs in India since the establishment of a forest rangers' school at  
Dehra Dun in 1878. 

In  the Philippines forestry started with the establishment of 
the bureau of forestry by the United States in 1900. With 96% 
of the accessible forest area in public ownership, the government 
has been able to exercise virtually complete control over their 
utilization and has made steady progress in the development of 
working plans and the application of sustained yield. Lumbering, 
which is one of the main industries of the islands, is not permitted 
in areas classified as protection forests. 

Japan is a mountainous country in which forests occupy 62% of 

the land area. As elsewhere throughout the world, they were long 
exposed to destructive utilization in spite of sporadic govern- 
mental efforts a t  control. Although there is evidence that the 
relationship between forest devastation and destructive floods was 
recognized early in the Christian era, well-defined national ef- 
forts to correct the situation did not appear until 1878. when a 
bureau of forestry was organized. Since that time progress toward 
improved forest management has been steady and in places in- 
tensive forest practices are in force. However, the h e a ~ y  post- 
World War I1 need for wood resulted in enormous demands on the 
forests which led to overcutting. The greatest drain has been on 
the coniferous forests, estimated early in the second half of the 
20th century at more than two and one-half times the annual 
growth. The problem of soil stabilization and flood prevention in 
the mountains is receiving intensive study but has not yet been 
solved. A promising development was the formulation by the 
U.S. occupation force of forestry programs which are being ef- 
fectively carried out by the Japanese government. 

Except during the Chou dynasty ( I IZZ?-z j6  B.c.), forest de- 
struction in China continued unabated until by the middle of the 
20th century its once "boundless stretches" of forest had been 
reduced to 9% of the land area. Even this diminished area, all 
of which is theoretically in government ownership, provides con- 
siderable wood for lumber, pulp and fuel. Forestry, first given 
official recognition in the government in 191 I ,  was elevated to the 
status of a ministry in 1951  A comprehensive national forest 
law provides for the recognition and maintenance of protection 
forests and requires the reforestation of all cutover areas, but its 
enforcement is another matter. Planting has been done rather 
extensively, but no long-range plans for forest management have 
been developed. 

9. Forestry i n  t h e  Pacific Area.-The forests of Australia, 
which are confined to a relatively narrow belt along the coast, 
comprise nearly one-half of the total forest area of the Pacific area 
and more than three-fourths of the accessible forest area. They 
consist predominantly of evergreen hardwoods, among which 
eucalyptus is the characteristic genus. To help remedy the de- 
ficiency in coniferous timber extensive plantations, largely of 
Monterey pine, have been made. Approximately 6570 of the pro- 
ductive forest area is under some form of reservation. The in- 
dividual states are autonomous in forestry matters, but there is 
a central forestry and timber bureau which is concerned chiefly 
with education, research and advising the administrations of the 
commonlvealth territories on forest management. The applica- 
tion of intensive silviculture and the practice of sustained-yield 
management is likely to be slow until fire control becomes much 
more effective. 

Yew Zealand's forests, once regarded as inexhaustible, have 
been greatly reduced in area by the use of fire for land clearing. 
Fire and exploitation have resulted in deterioration of a consider- 
able part of the remaining forest and the beautiful and famous 
kauri pine (9.v.) is no longer of major economic importance. 
Forestry activities have been largely concentrated on the planting 
of exotic conifers. 

10. Outlook.-Accurate information is not available as to the 
area: volume. growth and use of the forest resources of the world. 
Indications are, however, that these resources, if properly managed, 
are adequate to meet the world's needs for wood and other forest 
products for an indefinite period. Although progress is being 
made in many countries, there is as yet no assurance that effective 
management will be attained. Much remains to be done in securing 
the adoption and execution of policies and practices that will 
assure the contribution of which forests are potentially capable 
to the economic and social well-being of people everywhere, a 
process in which education, research and constructive legislation 
must play a prominent part. 

BIBLIOGRAPHY.-U.S. Department of Agriculture, Trees;  the  Year-  
book of rlgriculture, 1949 (1949) ; Shirley Walter Allen, A n  Introduc- 
tion to  American Forestry, 2nd ed. (~gjo) ; William B. Greeley, Forest 
Policy (1953) ; United Nations Food and Agriculture Organization, 
World  Forest Resources (19 j j) , National Forest Policies in Europe,  no. 
8 of "FA0 Forestry and Forest Products Studies" (1953), Yearbook 
of Forest Products Statistics (1957) ; Samuel Trask Dana, Forest and 



FORESTS AND FORESTRY PLATE I 

F O R E S T  R E S O U R C E S  '' E D I T E D  F O R  T H E  A M E R I C A N  G E O G R A P H I C A L  S O C I E T Y  B Y  S T E P H E N  H A D E N - G U E S T .  J O H N  K W R I G H T .  A h D  E l L E E Y  hl. T E C L A F F .  @ 1 9 5 6  T H E  R O N A L D  P R E S S  C O M P A N Y :  

P H O T O S  B Y  T H E  F O R E S T R Y  L O M M I S S l O N .  G R E A T  B R I T A I N  i C E N T R E  R ! G H T )  H .  F. M C O N E Y .  ( B O T T O M  L E F T )  U N I T E D  P R E S S  1 N T E R N A T . O N A L  

F O R E S T S  O F  THE W O R L D  

T o p  l e f t :  Spruce and hemlock forest i n  southeastern Alaska Centre r i g h t :  Heavi ly  grazed forest of Pinus  pinea, Lebanon 
T o p  r i g h t :  Stand of araucarias in  Chile. The araucaria is a conifer of the B o t t o m  l e f t :  C u t t i n g  a g iant  L imbo  tree (Terminal ia  s u p e r b a )  i n  the 

so-~thern temisphere Belgia? Congo 
Centre  l e f t :  Regrowth of Eucalyp tus  grandis ,  New South Wales, Aust. B o t t o m  r igh t :  A 55-year-old pine wood i n  the New Forest, England 



PLATE 11 FORESTS AND FORESTRY 

BY' C O U R T E S Y  O F  ( C E N T R E  R I G H T )  U S F O R E S T  S E R V I C E .  ( B O T T O M  R I G H T )  F R E N C H  E M B A S S Y  P R E S S  A N D  I N F O R M A T I O N  O I Y 1 5 1 0 N  P H O T O G R A P H S  ( T O P  L E F T  T O P  R I G H T  C E N T R E  L E F T ,  

B O T T O M  I E F - )  F R O M  A W O R L D  G L O S ? W P H  IF F C A E S T  R E S O U R C E S  E D I T E D  FOR T P E  A M E R I C A N  G E O G R A P H I C A L  S O C I E 7 T  B Y  S T E P H E N  H A D E N  G U E S T  J O H N  K W R i S H T  A N D  E I L E E N  M 

T E C L A F F .  @ 1 9 5 6  T H E  R O N A L D  P R E S S  C O M P A N Y :  P H O T O S  B Y  N E W  Z E A L A N D  F O R E S T  S E R V I C E  A.  E  O S M A S I O N .  T.  S T R E I F F I A T .  M .  V L A U R I E .  ( B O T T O M  C E N T R E )  R .  J A H N  

FORESTS OF THE WORLD 

T o p  le f t :  A 25-year-old stand of P i n u s  radiata,  New Zealand tion in a stand of ponderosa pine, Arizona 
Top r i g h t :  Moist deciduous forest, U t ta r  Pradesh, India B o t t o m  le f t :  Teak (Tec tona  g rand is )  forest near Madras, India 
Centre l e f t :  Veneer timber, central F in land B o t t o m  centre: Well-stocked stand of firs in the Jura mountains, Germany 
Centre r i g h t :  Improvement selection cu t t ing  fol lowed by natural reforesta- B o t t o m  r i g h t :  Old oaks i n  the forest of CompiL.gne, France 



FORES'I'S AND FORESTRY 

FOREST M A N A G E M E N T  

T o p  l e f t :  Clear-cutt ing in an old growth of Douglas fir. Natural reproduc- "tree farm." Remaining trees are measured to determine the volume 
t ion is expected from adjacent uncut  stands (Oregon) lef t  on the area and t o  forecast when the next  cut  may be made (South 

T o p  right: Cupressus l u s i t a n i c a  serving as windbreaks on the slope of Carolina) 
Barba volcano, Costa Rica B o t t o m  l e f t :  Aerial spraying of Douglas f ir t o  control spruce budworm 

Cent re  kft: Forester spraying longleaf pines w i t h  paint  t o  mark them for infestation (Montana) 
cu t t i ng  in a pulpwood th inning operation (Florida) B o t t o m  n g h t :  Experimental clear-cutt ing to determine the effect of forest 

Cen t re  r i g h t :  Residual stand of slash pine after selective logging on a cover on water run-off and soil erosion (North Carolina) 



PLATE IV FOREST'S AND FORESTRY 

FOREST MANAGEMENT 
T o p  l e f t :  Part ia l  cu t t i ng  to remove mature t imber and open the stand cut t ing (Sweden) 

for natural reproduction (Sweden) Bot tom l e f t :  Fire lookout tower i n  relatively f iat country (Arkansas) 
T o p  r igh t :  Machine plant ing of young trees on an area being converted Bot tom centre: Hand plant ing of young trees on burned-over land (Wash- 

f rom potatoes to forest (Vermont)  ington) 
Centre l e f t :  Fe l l i ng  a large Sitka spruce to be used for pulp (Alaska) Bot tom r igh t :  Using an aerial map to plan spraying from an airplane for 
Centre r igh t :  Natural reproduction obtained by the shelterwood method of insect control (Montana) 



FOREY-FORGERY 519 
Range Policy (1956) ; Stephen Haden-Guest et al. (eds.), A World 
Geography o f  Forest Resources (1956) ; U.S. Forest Service, Timber 
Resources for America's Future (1958). (S. T. D.) 

FOREY, ELIE FREDERIC (1804-1872), marshal of 
France, was born in Paris on Jan. 5, 1804, and entered the army 
from St. Cyr in 1824. In  1844, after ten Algerian campaigns, he 
was a colonel. Services in Paris in 1848 and in the coup d'ktat 
of Dec. 2 ,  1851, made him general of division and gave him the 
1st corps in the Crimea; but A. J. J. PClissier replaced him in 
Jan. 1855. A good general of division in Italy in 1859, he won 
an independent success (May zo) at  Montebello and fought hard 
at Solferino. But the command of the expedition in Mexico from 
Sept. 1862 was too much for him; made a marshal on July 2 ,  1863, 
after the capture of Mexico City in June, he was superseded in 
August by A. F. Bazaine and recalled to France. His health gave 
way in 186; and he died at  Paris on June 2 0 ,  1872. ( I .  D. E.) 

FORFAR, a royal and small burgh and the county town of 
Angus (Forfarshire), Scot. Pop. (1951) 9,981. I t  lies at the 
east end of Forfar loch in the valley of Strathmore, 13 mi. N. by 
E. of Dundee by road. The town and county hall is one of the 
principal buildings and contains portraits by Sir Henry Raeburn, 
George Romney, John Opie and others. Peter Reid, a merchant, 
gave the Reid hall and a public park to the town. The staple indus- 
tries are linen and jute manufactures and minor industries include 
the manufacture of agricultural machinery, fruit and vegetable 
canning, an iron foundry and ladder making. 

Forfar is at least as old as the time of Malcolm Canmore, for 
the first parliament after the defeat of Macbeth (1057) met in 
the castle. which stood on a mound north of the town. The par- 
liaments of Li illiam the Lion, AIexander I1 and Robert I1 also 
assembled within its walls. The town was created a royal burgh 
by David I and was burned about the middle of the 13th century. 
Edward I captured the castle, Robert the Bruce seized and de- 
stroyed it, its site now being marked by a 17th-century octagonal 
tower. which was presented by Charles I1 as a mark of regard for 
the loyalty shown by the town to his father, Charles I, during 
the Civil War. A witches' bridle, a gag to prevent witches from 
speaking while being led to execution, is still preserved in the town 
and county hall. One mile to the east lie the ruins of Restenneth 
priory, of 13th-century origin but believed to have been founded 
six centuries earlier by St. Boniface. ( I .  A. M.) 

FORFARSHIRE : see ANGUS. 
FORFEITURE, in law, the termination of a right; the loss 

or liability to the loss of property in consequence of an offense 
or breach of contract; it is also applied to the property of which 
the party is deprived. Under common law, conviction and attain- 
der on indictment for treason or felony was followed by forfeiture 
of the life of the offender as well as his lands and goods. In the 
case of treason all the traitor's lands of \\,hornsoever holden were 
forfeited to the king; in the case of felony ( q . v . ) ,  including jelo- 
de-se, or suicide ( q . ~ . ) ,  the felon's lands escheated to his im- 
mediate lord, subject to the king's right to waste them for a year 
and a day. Thls rule did not apply to lands held in gavelkind in 
the county of Kent. The goods of traitors and felons were for- 
feited to the king. The desire of the king and his officers to realize 
the profits of these forfeitures was one of the chief motives for 
instituting the circuits of the king's justices throughout England, 
and from time to time conflicts arose from attempts by these 
justices to extend the lam of treason-under which the king levied 
all the forfeitures-at the expense of felony, in which the lord of 
the felon benefited by the escheats. As regards theft, the king's 
rights overrode those of the owner of the stolen property, until, 
in the reign of Henry VIII,  provision was made for restitution of 
the goods to the owner if he prosecuted the thief to conviction. 
I t  nas  common practice for persons anticipating conviction for 
treason or felony to assign all their property to others to avoid 
the forfeiture; and in some instances the accused refused to plead 
to the indictment and endured the peine forte et dure, until death 
supervened, to avoid these consequences of conviction. The royal 
rights to forfeitures arising within particular areas were frequently 
granted by charter to corporations or individuals. In 1897 the 
courts had to interpret such charters granted to the town of Not- 

tingham in 1399 and 1448. All forfeitures and escheats with re- 
spect to conviction and attainder for treason and felony were 
abolished as from July 4, 1870, except forfeitures consequent upon 
the now disused process of outlawry, and the forfeitures included 
in the penalties of praemunire. 

The term "forfeit" is also applied to penalties imposed by 
statute for acts or omissions which are neither treasonable nor 
felonious. In  such statutes the forfeiture enures in favour of the 
crown unless the statute indicates another destination; and unless 
a particular method of enforcing the forfeiture is indicated it is 
enforceable as a debt to the crown and has priority as such. The 
words "forfeit and pay" are often used in imposing a pecuniary 
penalty for a petty misdemeanour, and where they are used the 
court dealing with the case must not only convict the offender 
but adjudicate as to the forfeiture. 

Statutory forfeitures in some cases extend to specific chattels; 
e.g., of a British merchant ship when her character as such is 
fraudulently dissimulated (Merchant Shipping act 1894, ss. 70, 
76), or of goods smuggled in contravention of the Customs acts 
or books introduced in violation of the copyright acts. Recog- 
nizances are said to be forfeited when the conditions are broken 
and an order of court is made for their enforcement as a crown 
debt against the persons bound by them. 

The term "forfeiture" is now most commonly used with refer- 
ence to real property; i.e., with reference to the rights of lessors 
to determine the estate or interest of a lessee for breach of the 
contractual terms of tenure. By legislation of 1881 and 1892 
there is jurisdiction to grant relief upon terms against the for- 
feiture of a lease for breach of certain classes of covenant; e.g., 
to pay rent or to insure. This previous legislation was re-enacted 
by the Law of Property act, 1925. 

FORGERY, a common-law crime (i.e., one originally created 
by England's courts rather than by its parliament), has been de- 
fined in various ways; one definition is "a false making (which 
includes every alteration of or addition to a true instrument), a 
making malo animo, of any written instrument for the purpose 
of fraud and deceit" (2 East, Pleas of the Crown, 852 [1803 ed.]). 
At common law, forgery and its companion crime of uttering a 
forged instrument (see below) were misdemeanours; under mod- 
ern statutes in the U.S. and England these crimes generally are 
felonies. Forgery and uttering are made criminal acts principally 
to safeguard confidence in the various papers relied upon in com- 
mercial activity. 

Definition.-Unless the definition is varied by statute, forgery 
consists of three elements: the making of a false writing (including 
the material alteration of a genuine writing), of a type that either 
has legal significance or is commonly relied upon in business or 
commercial transactions, with intent to defraud. 

Writing.-The writing which will do for forgery is not limited 
to handwriting; it includes printing, engraving and typewriting 
as well. Thus a railroad ticket, though entirely printed, can be 
forged. "Writing" excludes pictures, sculptures and antiques; 
signing the name "Rembrandt" at  the foot of a painting done by 
someone else is not forgery. ( In  some cases, however, the scope 
of forgery has been expanded by statute to apply to these and 
other articles which are not considered "writings" in common law.) 
Generally speaking, the writing must have legal significance-that 
is, it must be of a kind that, if it were genuine, would impose or 
alter or extinguish a legal obligation. Thus checks, promissory 
notes, stock certificates, bonds and other negotiable instruments, 
deeds, mortgages, leases, wills, receipts, contracts and the like 
may be forged. But forgery also encompasses some documents 
which, even if genuine, have no legal efficacy, such as a false let- 
ter of recommendation for employment, as it is a document com- 
monly relied upon in the business world. On the other hand, a 
false letter of introduction will not suffice for forgery, even though 
it may request that courtesies be extended to the bearer of the 
letter. 
Making a False Writing.-The forger may begin with an entirely 

blank piece of paper, with an incomplete genuine instrument with 
blanks to be filled or with a completed genuine instrument that 
may be altered. The usual manner of forging is to prepare a false 



writing and sign another's name to it: or to make a material altera- 
tion to a valid writing already signed by another. Forgery may 
be committed not only by the forger's signing of another's name. 
but by signing the name of a fictitious person whose purported 
signature is entitled to more credit than the forger's own sig- 
nature; or by signing one's own name intending it  t o  be accepted 
as the signature of another person of the same name; or by fraudu- 
lently securing the signature of another (as by showing the other 
an innocent writing and then fraudulently substituting a legal docu- 
ment for him to sign). I t  may be committed by an unauthorized 
filling-in of blanks in a genuine writing, as where the drawer of 
a blank check, after signing it ,  hands i t  to the forger with instruc- 
tions to use it to pay the drawer's debt to his creditor, and the 
forger, in violation of his instructions, makes i t  payable to him- 
self. I t  may be committed by a material alteration of a genuine 
writing, as by "raising" the figure "nine" to "ninety" on a valid 
check payable or  endorsed to the forger. The alteration may be 
accomplished by means of the addition or substitution or erasure 
of words or letters or figures on a writing. The alteration must 
be material; it is not forgery to raise the figure 9 to 90 on a check 
if the written word "nine" is not raised to "ninety," since it is 
the written words, not the figures, which control in case of a 
variance. 

A writing which contains false statements is not necessarily the 
"false writing" which forgery requires. Thus an employee who 
writes and signs a time sheet sho~ving that he has worked 40 hours, 
when in fact he has worked but 30, is not guilty of forgery though 
he intends to defraud his employer. A check drawn on a bank 
wherein the drawer has no funds is not forgery, though the drawer 
implies that he has funds therein. These are examples of genuine 
writings containing lies. Thus it is sometimes said, "A forgery 
tells not merely a lie but a lie about itself." 

I n t e n t  t o  DeJraztd.--4 successful forgery may cause financial 
loss either to the person whose signature is upon the forged in- 
strument or to the person to whom the instrument is negotiated 
and who relies on its genuine character. The forger need not in- 
tend to defraud any particular person; an intent to defraud in gen- 
eral will suffice. H e  need not intend to benefit himself; thus he 
may forge a check payable to his son. H e  is guilty of forgery 
though he intends to  restore later what the injured party loses, 
or though he forges to collect a debt which he honestly believes 
the injured party owes him. Although in these situations he is 
not morally as much a t  fault as the forger who intends to obtain 
permanent financial rewards for himself, the goal of protecting 
commercial activity from spurious documents is furthered by the 
stricter rule. On the other hand, it is not forgery for one to sign 
another's name or fill in blanks or alter a genuine writing honestly. 
though mistakenly, believing that such conduct is authozzed F& 
forgery it  is not necessary that anyone be actually defrauded by 
the false document. Lnlike crimes such as criminal homicide, 
battery and arson. which require a specified bad result (a human 
death or injury; the burning of a house), forgery is committed 
when the forger makes the false writing n i th  fraudulent intent, 
without regard to any bad result of his conduct. 

Uttering.- One who does not himself forge an instrument may 
be guilty of the related crime of uttering a forged instrument This 
crime is committed by offering as genuine a writing which the of- 
ferer knons to be false, done with intent to defraud. I t  is not 
necessary that the person to nhom it is offered be deceived, for 
"utter" means "offer" rather than "pass." Though the common- 
law crime of uttering a forged instrument is a crime separate from 
forgery proper, modern statutes sometimes consolidate the ~ T T O ,  

providing in effect that nhoever either forges a writing or utters 
a forged writing is guilty of "forgery." 

R e l a t e d  Crimes.-Forgery is different from, but related to 
the cnme of obtaining property by false pretenses. Llaking false 

drawer has no funds, or insufficient funds, with intent to defraud, 
although such conduct does not amount to forgery. 

.4 thorough study of bad checks in the state of Nebraska ( see  
F. K. Beutel, S o m e  Pote?atialities of Experi?ne?ttal Jurisprudence 
as a ,Vew Branch of Social Science, pp. 405-407, 1957) disclosed 
that one-half of 1% of all checks written in Xebraska were bad 
checks in the broad sense of forgeries, no-fund checks or insuffi- 
cient-fund checks. Of these bad checks, 90% were insufficient- 
fund checks, 9% were no-fund checks and only I % were forgeries. 
What is true in Nebraska is doubtless indicative of the situation 
elsewhere. So far as fraudulent checks are concerned. forgery does 
less harm to commercial activity than other forms of criminal con- 
duct relating to checks. 

See also CRIMIKAL LAW. ( 4 .  W. ST.) 

FORGES, C O M I T ~  DES. The  comite' des forges, a French 
body, under state control, founded in 1864 to centralize and di- 
vide up the supplies of rough casting and to deal in British steels. 
was instituted as a "professional syndicate" in accordance with the  
law of 1884. 

The comite' des forges  dealt on behalf of its adherents with mat- 
ters referring to their corporative interests: development of the 
industry on the home market and on the market abroad, com- 
mercial agreements, specifications, company matters and labour 
questions, etc.. etc. the study of these latter questions taking place 
in agreement with the other syndical chambers making part of the 
Union of the Metallurgic and Mining Industries; e.g., the drafts 
of law on the workmen's superannuation, weekly rest: working of 
children in works with continuous fire, duration of work, company 
insurances, etc. 

In  1891: seven years before the legislative work, the comite' des 
forges created and organized, under the form of a mutual insur- 
ance pay office. the pecuniary compensation of working accidents. 
This institution inspired the general principles of the law of 1898. 
Later the Insurance Pay office against working accidents was com- 
pleted by a department for prevention of working accidents. 

I n  1894, the comite' des forges created the Superannuation Pay 
office of the forges of the metallic construction, the electric indus- 
tries and industries combined with same, to ensure retiring pen- 
sions for metallurgical workers. 

Seven years later the law on workmen's pensions was voted; a 
legislative regulation allowed joint-stock companies having the 
object of supplying pensions to workmen, to continue their opera- 
tions; only the Pensions Pay office of the forges was able to bene- 
fit by this exception. (P .  PE. ; X.) 

FORGET-ME-NOT, called also scorpion grass, the name 
popularly applied to the small annual or perennial herbs forming 

the genus iViyosotis, of the family 
~ o r a ~ i n a c e a e  ( g . ~ . ) ,  from thk 
Greek m y s  ("mouse") and otos 
("earH)-the shape of the leaves. 
The  genus is represented in Eu- 
rope, north Asia, Korth  America 
and Australia by over 40 species, 
and is characterized by oblong 
or linear stem leaves; the small 
flowers in terminal one-sided clus- 
ters are blue, pink or  white with a 
five-cleft persistent calyx. The 
common Eurasian forget-me-not, 
.W. scorpioides, found in Great 
Britain and naturalized in North 
America is perennial; i t  grows 
to a height of 6 to 18 in., with 
creeping rootstock, softly hairy 
stem and light-green leaves. The 
flower buds are  ink. becommg 

HO.11L - 
statements in a genuine document-as in the case above of the ,,,,,, F O R G E T - M E - N O T ,  A " O R T I -  blue as they expand; the saucer- 
employee who "padded" the figures in the time sheet in order to ,,,, shaped corolla is bright blue with 
obtain more pay than he was entitled to-is not forgery; but if a yello~\, centre. The  forget-me- 
money or property is obtained as a result of the false statements. not has several horticultural forms; some dwarf forms make fine 
the crime of false pretenses is committed. "Bad check" statutes ground covers. 
commonly make it  a crime to draw a check on a bank in which the About a dozen species are native in the United States, and 



FORGING 
M. virginica is found throughout the country. 

The forget-me-not, a favourite with poets, and the symbol of 
constancy, is a frequent ornament of brooks, rivers and ditches 
and, according to an old German tradition. received its name from 
the last words of a knight who was droxned in the attempt to 
procure the flower for his lady. I t  attains its greatest perfection 
under cultivation and; as it flowers throughout the summer, is 
used with good effect for garden borders. Various species are 
widely cultivated, especially ~ l f .  scorpioides and Jf. sylvntica. M .  
azoricn, which has no yellow "eye," is best grown as an annual, 
and is not easy to cultivate. 

In .If. versicolor the flowers are yellow when first open and 
change generally to a dull blue. Many reputed species are ~ ~ i d e l y  
cultivated for their generally prostrate habit and profuse bloom. 

Most of the popular sorts are horticultural forms of M. sylvatica, 
which is an annual, but best treated as a biennial, and often persists 
from self-sown seeds. Some species make a beautiful ground 
cover when planted under tulips. (S. TR.) 

FORGING. In the principal forging processes, articles of 
metal are shaped by hammering or pressing metal blanks beheen  
a pair of forging dies. In most processes an upper die is attached 
to the ram of a forging hammer, or press, so that it may be raised 
and dropped or forced under pressure against the rigidly supported, 
stationary lo\\ er die. 

There are few theoretical limitations on the shape or size of 
a forging. other than the obvious need for a shape which can be 
removed from the die cavity. I t  has been estimated that more than 
6oo.000 different closed die forgings are in regular production, 
including parts ranging from one-half ounce automobile carburetor 
links up to aircraft landing gear weighing as much as four tons. 

DROP FORGING 

Drop forging employs a drop hammer. so designed that the fall- 
ing weight of the ram and upper die forces the heated metal into 
cavities cut into the face of each die. Similar closed dies are 
used for forging in presses. upsetters, etc.. described below. 

Drop-forged articles are irequently confused mith castings. but 
the manufacturing process is entirely different. Drop forging is 
essentially a shaping operation. the.metal being worked in a 
forging hammer or press, commonly at  a sufficient heat to bring it 
to a plastic state but never in the molten condition necessary for 
the production of castings. 

Steel forgings ordinarily are produced from forging-quality 
steel. In producing forging-quality steel, improvement of the 
metal properties begins in the melting stage. The chemistry of 
the steel is carefully controlled. As the steel is processed from 
the ingot stage to bars, blooms, billets and slabs for forging, 
special care is exercised to eliminate foreign material and porosities 
nhich might be detrimental to metal quality. The forging opera- 
tion constitutes a final step in improvement of metal quality to 
its maximum degree. 

To understand the effect of the forging process on metal quality, 
it is necessary to consider the normal state of solid metal. Metals 
solidify from the molten state in minute crystal form. The process 
of rolling bars, billets, etc., from the ingot tends to elongate these 
crystals of metal and lock them together. This produces a "grain" 
in the metal (so called from the analogy to grain in wood) and the 
mechanical properties of the metal are usually found to be some- 
nhat  better in the direction of the grain. (This is not to be 
confused with "grain size," which refers to crystal size.) 

In closed-die forging, the fibrelike flow lines of grain structure 
developed by rolling are worked into such positions as to impart 
maximum strength relative to the stresses expected in the forged 
article. For maximum strength the grain should not run trans- 
versely to the axis of the greatest bending stress. This is one of 
the great advantages of drop forgings over castings. In a casting, 
where the metal is melted and poured into a mold, there is no 
grain in this sense; but in closed-die forgings, always made from 
bars or billets which have the grain running longitudinally, very 
careful attention can be paid to the grain disposition so that 
maximum strength is achieved. 

Forgings are made in many metals. In addition to the various 

alloys of steel and iron, other metals and alloys that may be 
forged include copper, brass, bronze, nickel, aluminum, magnesium, 
titanium and the various high temperature alloys. Considerable 
progress has been made in forging the newer light alloys. 

Conventional iorging is divided into four classes, dependent on 
the type of machine used: hammer forging, upsetting, open frame 
or smith forging, and helve hammer forging. 

H a m m e r  Forging.-In hammer forging, four types of ham- 
mers are employed: the board drop gravity hammer; the air lift 
gravity drop hammer; the steam drop hammer; and the steam- 
driven hammer. All have these features in common: a base; a 
harnmer or ram which strikes the base and which travels vertically 
between side guides, and the overhead mechanism for lifting the 
hammer and releasing it. In  the board drop gravity hammer a 
board, or set of boards, generally of maple, raises the ram. The 
lower end of the board is fastened to the upper portion of the 
ram and the upper end of the board travels between two driven 
rolls revolving in opposite directions. An automatic mechanism 
moves rolls toward one another, into contact with the board, and 
as they revolve they lift the board and attached ram. The rolls 
then spread apart, allo~ving the ram to fall. The steam drop 
hammer utilizes a steam cylinder for the lifting mechanism, a 
piston rod taking the place of the board and the ram being fastened 
to the lower end of the piston rod. The air lift gravity drop 
hammer is fundamentally the same as the steam drop hammer, but 
uses compressed air instead of steam. The steam-driven hammer 
operates in similar fashion except that the downward stroke of 
the ram is accelerated by both gravity and steam pressure. 

Whether for closed die or flat die (smith) forging, metal to be 
drop forged is first heated in an adjacent furnace. In closed die 
forging, the heated metal is placed between the drop hammer dies 
and several blows are struck in quick succession, forcing the metal 
evenly into the die impressions. The number of blows must be 
gauged with close accuracy by the forging hammer operator. Too 
few blows will not obtain uniform strength in the forging, while 
too many will shorten the life of the dies. A small quantity of 
metal is forced outward, beyond the limits of the actual forging 
impressions when the two dies meet, and this surplus, called "flash!" 
is removed after forging by means of trimming tools fixed in a press. 
One tool duplicates, in solid form, the outline shape of the forging; 
the other is made hollow to the outline of the part a t  the point of 
the flash. The forging is forced through the hollow tool by the solid 
one, cutting off the flash. The forging may subsequently be re- 
turned to the hammer for one more blow to correct any small 
distortion occurring during the trimming operation. 

Drop forging hammers are rated according to the weight of the 
falling ram. Ratings range from 400 to 7:soo lb. capacity for 
board drop hammers; 500 to 5,000 lb. for air or steam lift gravity 
drop hammers; 1,000 to jo,ooo Ib. for steam-driven closed die drop 
hammers; and 2 0 0  to ~oo,ooo Ib. for steam-driven smith hammers. 

Upsetting.-In the upsetter or forging machine, a bar or 
"multiple" is heated and placed in the opening between a pair of 
gripping dies; one of these may be fixed or both may be movable. 
A ram is then forced against the end of the held bar, upsetting it  
and forcing the metal to fill whatever impression the gripping 
dies contain. The ram is then withdrawn and the gripping dies 
open for removal of the piece. The size of forgings produced by 
the upset method ranges from less than a pound to as much as 
500 lb. Gpsetters are rated according to the size of the initial 
stock processed. Commonly, the size range of equipment is from 
one-half inch to about eight inches. 

Open F r a m e  o r  Smith Forging.-Open frame forgings are 
made by hammer forging the metal between a pair of flat dies, and 
some of the shape may be given to the piece by use of stock hand 
tooling. Thus, the shaping of the forging depends to a great extent 
upon the skill of the hammersmith. Smith forgings are made to 
approximate sizes and usually must be machined on surfaces re- 
quiring close dimensions. For this reason, the smith-forging 
method is usually employed when quantities are small and the 
finished shape can be completed by machine work, or when sizes are 
too large or irregular to be contained in closed dies. The size 
range of smith forgings is from less than a pound to more than 2 0 0  



tons. 
H e l v e  H a m m e r  Forging.-Helve hammers are used princi- 

pally for high-speed work for which the heavy impact of drop 
hammers is not required. The striking force is delivered to the 
dies by a wooden helve (handle), operating with the motion of a 
hand sledge. The upper die may be fastened to a guided ram 
operated by the helve, or to the helve itself. Preparatory and 
finishing operations and light production work are usual applica- 
tions of helve hammers. 

F o r g i n g  Presses.-The machines used for forging can be classi- 
fied in two major categories, hydraulic and mechanical. Hydraulic 
forging presses are used both for smithing operations and for 
closed-die forging. The hydraulic medium may be either water 
or oil, but steam- and air-operated presses are also used. The 
hydraulic pressure may be applied through one or more rams to 
give single pressing action from above or below, or in combina- 
tion with side-cylinder movements. For double-action purposes, 
one set of rams may furnish a holding action while another ram or 
rams complete the forming action. The source of fluid pressure 
may be a storage accumulator of the water, air or nitrogen type. 
Alternatively, a direct pumping system commonly is used for 
efficiency and rapid response on self-contained presses. 

Mechanical forging presses are the second structural type. A 
crank or eccentric drive furnishes power stored in a flywheel 
through a clutch to the slide and dies of the press. Mechanical 
forging presses are used particularly for mass-production closed- 
die work. More care must be taken with billet-size control and 
with thorough heating of billets to avoid damage to the positive 
actuating structure of the press. Single-crank machines are the 
most common, although wider double-crank types are desirable 
where a number of operations are required to complete the forging. 
Also in use are double-action mechanical presses in which one ac- 
tion closes the dies and the second action forces the metal to fill 
the dies. 

The sizes of commonly used forging presses range from 50- to 
300-ton capacities (this rating describes the pressure which can 
be exerted), while larger mechanical presses range up to 6,000 
tons. The need for larger, stronger parts for jet and turbojet air- 
craft made necessary the development of giant hydraulic forging 
presses ranging from 25,000 to jo,ooo tons capacity and larger. 
On these presses, complete wing and air-frame components for- 
merly requiring hundreds of assembled parts can be forged in 
one piece, resulting in important savings in time and tool~ng costs 
as well as improvements in strength-to-weight ratio and per- 
formance. 

In  conjunction with the larger presses, heavy mobile manipula- 
tors or overhead cranes and lift trucks are essential for handling 
large forgings and for changing dies. Control systems for forging 
presses vary widely in design, depending upon the type of press 
and the work to be performed. Thus. for flat-die presses the ram 
is made to respond directly to manual hand or foot control so 
that the stroke may be long or short and pressure may be applied 
in a series of rapid strokes or intermittently, as required. For 
production types with closed dies, it is more usual to employ 
push-button or foot-pedal remote control, and the operator, aided 
by simple gauges, plus sight, sound and touch, can easily judge 
the proper action. 

Control of the larger 25,000- to 50,ooo-ton forging presses 
requires the operator to depend on indicating instruments, servo- 
mechanisms and electronic aids for instantaneous, exact informa- 
tion on press reactions. Operators must also undergo special 
training. Severai crewmen and observers are required, working 
under the chief operator who is stationed at  a console-type control 
board. 

OTHER FORGING PROCESSES 

R o l l  Forging.-Another method of forging is by the use of 
matched rotating rolls or segments of rolls which have impressions 
sunk in their surfaces. The metal blank is rolled into these im- 
pressions a's the rolls turn. Forging rolls are used chiefly for 
elongating and tapering stock for parts such as gear shift levers. 
Processing in forging rolls is frequently used in conjunction with 

other forging operations in hammers or upsetters. 
Impac t  Forging.-The impacter is essentially a forging ham- 

mer in which both dies are moved from opposite directions, meeting 
at the point where the forging blow takes place. The movement 
of the dies is in the horizontal plane. The process has several ad- 
vantages. Since the dies are of approximately the same weight, 
each tends to absorb inertial energy of the other at  the point 
of impact. in contrast with the conventional hammer which trans- 
mits energy through the anvil and hammer base to its foundation. 
For this reason the impact type of equipment does not require 
the heavy foundations necessary for conventional hammer-type 
equipment. For the same reason, more energy is absorbed by the 
metal blank being forged, which is of advantage in processing ma- 
terial which is tough and resistant to forging, such as stainless 
steel, or which has a low modulus of elasticity and consequently 
absorbs much energy, such as aluminum. Other advantages in- 
clude the facts that stock is worked equally from two opposing 
sides; that contact between stock and die occurs only during actual 
impact, resulting in lower die temperature and longer die life; 
and that stock is moved more rapidly and less forging energy is 
required. The capacity of impacters is rated according to the 
force of the blow delivered, measured in foot-pounds, and sizes 
range from 400 it.-lb. to 15,ooo ft.-lb. 

Counterblow Forging.-Similar to the impacter, counterblow 
forging hammers were introduced in the United States after World 
War 11. The counterblow hammer, as may be inferred from the 
name, uses two vertically operating, counteracting rams. The 
lower ram and die replace the anvil of the conventional forging 
hammer. The rams move together with nearly equal kinetic 
energy, imparting this energy to the metal being forged. Thus, 
kinetic energy is concentrated upon the forged piece from two 
opposite sides. This symmetrical blow of two rams on the forged 
piece, with accompanying energy concentration, makes possible 
the forging from resistant alloys of intricate shapes to close tol- 
erances. I t  also provides for shock absorption within the forging 
itself. eliminating the need for deep hammer foundations and avoid- 
ing energy losses into the foundation. The impact velocity of 
the rams for counterblow hammers is reported to be about half 
that required for conventional drop hammers. The counterblow 
hammer fills a gap between the drop hammer and the hydraulic 
press, because it makes possible the economical forging of larger 
parts and complex shapes. 

Cold Forging.-Much progress has been made in forging metals 
"cold." or at  temperatures below the point at which grains begin 
to coarsen (a point above 1,700' F. for steels, varying according 
to alloy content). Advantages of dimensional accuracy, improve- 
ment of mechanical properties and other benefits are gained. Cold 
heading has of course been used for many years in the manufacture 
of bolts and similar products. 

DIE BLOCKS AND DIE MAKING 

For production of a closed-die forged article, impressions are 
cut in two die blocks to the exact shape and size of the part wanted, 
with compensation for normal die wear and shrinkage. Since 
metal is forged while hot and shrinks in cooling. contraction must 
be allowed for when making dies. All forging dies are made larger 
than the size of the cold piece by an amount equal to normal 
shrinkage. Careful attention is given to the cutting of die impres- 
sions, which are frequently very intricate. Expensive steel is 
employed for dies, and highly skilled craftsmen prepare the die 
impressions. In  the design of dies for production of forgings. no 
hole or depression may be larger a t  the bottom than at  the top, 
although it may be smaller. In actual practice. it is ordinarily 
slightly smaller by an amount equal to the "draft." as the angle 
at the side of every depression is called. Ko surface of a drop 
forging may be parallel to the path of travel of the dies, but 
must depart from parallelism by an amount not less than the 
draft angle and in the direction which will make all parts of the 
forging smaller a t  the bottom of the impression than at the top 
in each die. The usual draft angle is 7" 

Die design is influenced by the quantity of parts to be made 
at one setting of the dies as well as by the quantity eventually 



FORK-FORM 
\\anted. Dies may be designed to make t ~ o  or more forgings at  The municipal picture gallery contains works by Marco Palmezzano 
once, the forgings later to be cut apart by trimming. (1456-1537) and other interesting pictures, including a fresco 

The cutting of die blocks involves several steps. and various im- representing an apprentice s i t h  pestle and mortar (Pestapepe), 
pressions may be cut into the die faces to permit successive stages the only authentic work in Forli of Melozzo da Forli (1438-94), 
in forging the part to final shape. Basic preshaping forging lm- pupil of Piero della Francesca, and master of Palmezzano, of 
pressions in sequence are fullering and edging, to alter the cross whose works there are several there. The Palazzo del Podesta is 
section of the material and blocking, to rough-shape the metal a brick building of the 13th century. The citadel (Rocca 
prior to placing it in the finishing impression. After the finishing Ravaldina) uas constructed about 1360-70 and rebuilt later. The 
impression has been cut in the dle blocks, accuracy of the nork is felt industry has considerable importance and the surrounding 
tested by placing the pair of die blocks face to face and pouring territory is very fertile. 
melted lead into the impression and allo~\ing it to harden. The Of the ancient Forum Livii, which lay on the Via Aemilia, 
resultant lead model of the finished forging is checked against hardly anything is known. In the 12th century we find Forli in 
specifications for the desired part league with Ravenna. and in the 13th the imperial count of the 

The quantity of forgings which one pair of dies ail1 produce province of Romagna resided there. In 1275 Forli defeated 
varies from as few as IOO pieces under poor conditions to a maxi- Bologna with great loss. Martin I V  sent an army to besiege it  
mum of 5oo.000 under the best conditions. Normal life lies be- in 1282, which was driven out after severe fighting in the streets; 
tween ~o .ooo  and 40 ooo. but the town soon afterward surrendered. In the 14th and 15th 

>fuch attention has been given to improvement of die-sinking centuries it was under the government of the Ordelaffi; and in 
methods. One of the newer methods employs semiautomatic I joo was taken by Caesar Borgia, despite a determined resistance 
machinery which sinks die impressions by pantographic copying by Caterina Sforza, widow of Girolamo Riario. Forli finally be- 
from a master or mock-up. Another method employs electrical came a part of the papal state in 1504. 
disintegration. The "tools" used in this latter method are elec- FORM, in ordinary language, is the shape or structure of a 
trodes cast in the shape of the Part to be forged. The cast elec- thing, as contrasted with the materials of which it  is made, or 
trode is placed in contact ui th  the face of the new die block and with its contents. Two objects might then be said to differ from 
high voltage electric current is passed through it. The die metal each other in respect of their contents while being similar in 
erodes at  points of contact with the electrode. passing into a form (e.g., t ~ o  of Shakespeare's sonnets); or in respect of their 
solution in which the die is immersed. As metal is eroded the form, while being similar in materials (e.g., t ~ v o  different models 
electrode sinks into the die face, forming the exact impression built from the same constructional apparatus) or similar in con- 
required I t  is reported that this method eliminates bench ~l'ork tent (e.g., Shakespeare's play Othello and Verdi's opera based on 
and ~roduces  new dies a t  approximately 50% saving. The same the story) ; or in respect both of form and of materials or content. 
method can be used to resink worn dies. See also METALLURGY. Differences and similarities of form are a matter of degree. Two 

(R. E. KR.) musical compositions may both be in sonata form, while differing 
FORK, an implement formed of two or more prongs at the greatly in their formal detail. 

end of a shaft or handle the most familiar type of which is the one play may resemble a second in being operatic, Lvhile dif- 
table fork for use in eating. In  agriculture and horticulture the fering from it and resembling a third nonoperatic play in being a 
fork is used for pitching hay and other green crops, tragedy. The greater the emphasis placed by an author, composer 
etc.; this has two to five prongs, or tines; for digging, breaking or artist on the structure of a composition, and the leis on its con- 
up surface soil. f re paring for hand   lee ding and for planting the tent. the more formal the work is said to be, so that in the extreme 
three-~ronged fork is used. The word is also applied to many case "formal" is applied as a term of critical disapproval to a ~ o r k  
objects nhich are characterized by branching ends, as the tuning Tvhich is highly strict and rigid in its structure, -.bile bloodless in 
fork. with t a o  branching metal prongs. which on being struck its content. 
vibrates and gives a musical note, used to give a standard pitch; ph i losophy  and Logic.-The notion of form has been con- 
to the branching into two streams of a river. or the junction where stantly used in a variety of different ways throughout the history 
a tributary runs into the main river; and in the human body, to of philosophy, While PlatoSs \vord eidos, which is trans- 
that part where the legs branch off from the trunk. The fu~ca ,  lated "form," perhaps should not be so translated (see IDEALISM; 
two pieces of wood fastened together in the form of the letter A, U S I \ x R ~ ~ ~ ) ,  Aristotle certainly made the distinction between 
was used by the Romans as an instrument of punishment. I t  was matter (hypokeimenon or hyle) and form (eidos or morphe). The 
placed over the shoulders of the criminal, and his hands were matter of a thing will consist of those elements of it \\hi&, when 
fastened to it. Condemned slaves were compelled to carry it about the thing has come into being, may be said to have become i t ;  
with them, and those sentenced to be flogged ~yould be tied to i t ;  and the form is the arrangement or organization of those elements, 
crucifixions mere sometimes carried out on a similarly shaped as the result of they have become the thing %hich they 
instrument. See also CUTLERY. have. Thus bricks and mortar are the matter which, given one 

FORKEL, JOHANN NIKOLAUS (1749-1818), German form, become a house, or, given another, become a wall. AS mat- 
musician, nas  born on Feb. 2 2 ,  1749% at  Meeder. Saxe-Coburg. ter they are potentially anything that they can become; it is the 
The son of a cobbler, he was a good musician; but his fame rests form Tvhich determines what they actually become. H~~~ 
on his historical work. His library, which was accumulated with tern is a relative term, for a brick on the pile, potentially 
care and discrimination at  a time when rare books Were cheap, part of a house, is already actually a brick; i,e., it is itself a 
forms a valuable portion of the State library in Berlin. posite of form and matter, clay being matter to the brick as the 

Forkel became organist to the university church of Gottingen, brick is to the house or to the wall. ~ ~ t t ~ ~  is that which is 
where he had been a student. in 1770. "as made musical director tentially a given object but which actually becomes that object 
of the university in 1778 and obtained the Ph.D. degree in 1780. only Tvhen it is given the right form. 
He died there on March 20. 1818. HIS most important ~ \ o r k  is AriStotle's notion of form combines with his teleological view- 
the illlgemeine Literatur der ~Wz~sik (1792). His Uber /. S Bachs point to give the conclusion that formal development has a di- 
Leben, Kunst und Kunstwerke ( I S O ~ ) ,  the first biography of that rection and may have a goal and that some things are more 
master, remains valuable and was translated into English in 1820 informed than others. Bricks are more informed than clay, and 
(new trans. by C. S. Terry, 1920). a house more than bricks. The four elements of which man is, 

FORL~,  a to\vn and episcopal see of Emilia Romagna (anc. as it was held. composed are the matter of man, but he, although 
Foruln Livii), Italy. capital of the province of Forli. 40 mi. S.E. of a t  death he decomposes into them, is not the matter of them, for 
Bologna on the raillvay to Rimini, 108 f t .  above sea level. The in his creation they are given a fbrm whereas in his dissolution 
population (:g j I ) .  4 5.927. The church of S. Mercuriale in the he is not given a form. 
square contains paintings, and good carved and inlaid choir stalls. I n  logic ( q . ~ . )  it has always been recognized that form is the 
The fine square, brick campanile (1178-80) is 2 j 2  it. in height. central notion of the subject; that logic is the study of the rules 



FORMALDEHYDE-FORMIA 
of argument, independent of the particular subject matter in- 
volved in the argument: and that the validity of the argument 
depends upon the formal properties and relations of the statements. 
Because logic is in this sense formal, logicians have since the time 
of Xristotle tended to employ symbolic notations designed to ex- 
hibit the forms of statements and of arguments independent of 
their subject matter. in this way assimilating logic to mathe- 
matics; some have even gone so far as to claim that mathematics 
is reducible to logic. li'hile the use of a special notation is helpful 
for displaying logical form. it has encouraged certain erroneous 
tendencies such as to suppose that a given statement has only one 
form. so that the question can sensibly be asked what is the folm 
of that statement (whereas in fact i t  may have different forms in 
difierent respects) ; that the parts which a statement may play in 
arguments depend on its form (whereas in fact those parts are its 
fo rm) ;  or that the logical form of a statement is quite separate 
from its linguistic form (a  mistake made possible only by a very 
superficial view of the nature of language). The  logical forms 
of statements are wrongly conceived of as the skeletal structure 
of each: they should rather be thought of as the logical powers 
which they possess in varying kinds of arguments and inferences. 

(.I. D .  W.1 
O t h e r  Senses.-Some notion of form is indispensable to the 

practice and criticism of several disciplines other than philosophy 
and logic. I n  literature, form is the schema or structure that a 
writer chooses for the presentation of his matter;  e.g., novel, short 
story. maxim: epic. sonnet: pantoum, etc. (see the individual arti- 
cles on the various prose and verse forms).  I n  criticism of the 
graphic and plastic arts. form means either the effect achieved by 
draftsmanship or mass as opposed to that achieved by colour or 
the total effect of the technical organization of the work as opposed 
to its representational significance (if any) .  I n  the study of the 
Gospels, form criticism is the attempt to analyze the narrative 
according to supposed sources and to classify each episode accord- 
ing to the form in which it is recorded, this form being regarded 
as distinctive of the special interests and motives of a particular 
body of preaching from nhich the evangelists derived the story of 
the episode. I n  sport, form is the standard of an athlete's or an 
animal's attainment as tentatively calculated from past perform- 
ances. 

FORMALDEHYDE, is the first member of the aldehyde 
group of chemical compounds. Pure monomeric formaldehyde is 
a rather unstable compound. but i t  has been obtained and is a 
gas (boiling point. - 21" C . ;  melting point, - 9 2 "  C.) .  I t  has the 
formula H.CHO. On keeping, the monomer is transformed into 
the polymer, trioxytrimethylene, (CH20)3,  which has the cyclic 
structure ( I )  below. 

Practically all the formaldehyde now produced is made by a 
catalyzed vapour phase oxidation of methanol, 2CH,OH + 0, + 
zCH,O + 2H,O. Of the many different catalysts which are ef- 
fective, those which are used most frequently are silver either as 
a deposit on asbestos or as a fine wire mesh. Formaldehyde is 
available commercially as its aqueous solution, which is normally 
called formalin and ~ h i c h  contains 367&385  by weight of formal- 
dehyde. On keeping formalin solutions. paraformaldehyde is pre- 
cipitated as a white Solid; it has the indefinite structure (CH,O),. 
H,O. Paraformaldehyde is of considerable technical importance 
because it is transformed into formaldehyde just by heating. Thus 
the solid paraformaldehyde is a convenient source of gaseous 
formaldehyde. 

C h e m i c a l  Properties.- Although formaldehyde contains the 
aldehydic - C H  = O function, it does in fact show many reac- 
tions n.hich are not typical of the other aldehydes. Formalde- 
hyde is oxidized to formic acid and is reduced to methanol. I t  
reacts x i th  practically all types of organic compounds including 
unsaturated hydrocarbons. aldehydes. ketones, esters, alcohols. 
carbohydrates. proteins, amines. amides and phenols, and it is this 
versatile chemical behaviour which makes formaldehyde such an 
important intermediate in technical processes. 

I n d u s t r i a l  Uses.-Formaldehyde and ammonia yield hexa- 
methylenetetramine (11);  which is used medicinally as a urinary 
antiseptic. Sitration of hexamethylenetetramine gives the ex- 

plosive, R D X  (111). Formaldehyde, acetaldehyde and calcium 
hydroxide give pentaerythritol, C(CH20H)4 ,  the  intermediate in 
the manufacture of the explosive penterythritol tetranitrate, 
P E T S .  

NO2 

Large quantities of formaldehyde are used in the manufacture 
of urea-formaldehyde and phenol-formaldehyde plastics (see 
RESIXS: Synthetic Resins). The reaction of proteins with formal- 
dehyde forms the rationale for its use in the tanning industry and 
in the treatment of various vegetable proteins so that they become 
fibrous and can then be used in textile manufacture. The reac- 
tivity of proteins toward formaldehyde is also the reason for its 
use as a disinfectant, as an embalming agent and as a sterilizing 
agent for soil. 

See J .  F. Walker, Formaldehyde (1944). (W. D. 0 s . )  
FORMALIN : see FORMALDEHYDE. 
FORMALISM, in philosophy generally, means undue atten- 

tion to forms (of thought. or reasoning, e tc . ) ,  a t  the expense of 
content and concrete circumstances. I n  ethics and religion it 
refers to the attachment of undue significance to the externals of 
convention, or to ritual, a t  the expense of the spirit and sub- 
stance of morality and religion respectively. 

FORMAN, ANDREW (c. 146 5-1 j21),  Scottish ecclesiastic, 
was educated a t  the University of St. Andrew and entered the 
service of King James IV, who employed him on various foreign 
missions. In  1501 he became bishop of Moray, and in July 1513 
Louis XI1 of France secured his appointment as archbishop of 
Bourges, vihile Pope Julius I1 promised to make him a cardinal. 
In 1514 Forman was nominated by Pope Leo X to the vacant 
archbishopric of St. Andrew and was made papal legate in Scot- 
land, but his possession of the see was delayed until I j16 because 
of the rivalry of Gavin Douglas, the poet, and John Hepburn, 
prior of St. Andrews. H e  died on March II!  I j21. As arch- 
bishop he issued a series of constitutions which are printed in 
J.  Robertson's Concilia Scotiae (1866). 

A. Lang (History of Scotland, vol. i )  describes Forman as "the 
li'olsey of Scotland, and a fomenter of the war which ended at 
Flodden." 

See J .  Herkless and R. K. Hannay, The Archbishops of St. Andrews, 
vol. ii (1909). 

FORMAN, SIMON ( I  j jz-161 I ) ,  English quack physician 
and astrologer, was born on Dec. 30; I 552, in Quidhampton, a 
small village near Lb'ilton, \I'iltshire. At the age of 14 he be- 
came apprentice to a druggist a t  Salisbury, but a t  the end of five 
years he exchanged that profession for one of a schoolmaster. 
Shortly afterward he entered Magdalen college: Oxford: where he 
studied chiefly medicine and astrology. After continuing the same 
studies in the Netherlands he commenced practice as a physician 
in London, but he possessed no diploma and was imprisoned a 
number of times. 

Ultimately, however, Forman obtained a diploma from Cam- 
bridge university after he had established himself as a physician 
and astrologer a t  Lambeth, where he was consulted by many per- 
sons of high society, especially women. 

A professed practitioner of necromancy, he was condemned on 
various occasions by the College of Physicians: H e  died suddenly 
while crossing the Thames on Sept. 1 2 ,  161s. 

FORMIA, a town of Lazio. Italy (anc. Formiae), province 
of Latina, on the new direct line between Rome and Naples, 50 mi. 
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X.W. of the latter. Pop. (19j1) 12,077. I t  is situated at the 
northwest extremity of the Bay of Gaeta and commands beautiful 
views. I t  lay on the ancient Via Appia, and was much frequented 
by wealthy Romans; and it is still a seaside resort in the sum- 
mer. There was considerable imperial property there and along 
the coast as far as Sperlonga, and there are numerous remains 
of ancient villas along the coast and on the slopes above it in 
some of which important sculptures have been found. The so- 
called villa of Cicero contains two well-preserved nymphaea with 
Doric architecture, now visible in the villa Caposele, once a sum- 
mer residence of the kings of Naples. There are many other mod- 
ern villas, and the sheltered hillsides (for the mountains rise 
abruptly behind the town) are covered with lemon, orange and 
pomegranate gardens. The now deserted promontory of the Monte 
Scauri to the east is also covered with remains of ancient villas; 
the hill is crowned by a large tomb, known as Torre Giano. To 
the east at Scauri is a large villa with substructions in "Cyclopean" 
work. 

The ancient Formiae was a Volscian town. Cicero possessed 
a favourite villa there, and was murdered in its vicinity in 43 B.c., 
but neither the villa nor the tomb can be identified with any cer- 
tainty. 

FORMIC ACID was first prepared from red ants (Lat. 
formica) .  I t  occurs naturally in animal secretions and in muscle. 
I t  is the first member of the series of aliphatic monobasic acids 
(q.v.), distinguished from the other members of the series by cer- 
tain characteristic properties. For example, it shows an aldehydic 
characte'r in reducing silver salts to metallic silver, it does not 
form an acid chloride or an acid anhydride, and, by the abstrac- 
tion of the elem,ents of water from the acid, carbon monoxide is 
produced, a reaction which finds no parallel in most higher mem- 
bers of the series. Finally, formic acid is, as is shown by the 
determination of its ionization constant, a much stronger acid 
than the other acids of the series. Its formula is H.COOH. I t  
may be prepared synthetically by the oxidation of methyl alcohol 
and of formaldehyde; by the rapid heating of oxalic acid (J. Gay- 
Lussac, 1831) ; but best by heating oxalic acid with glycerine at  
a temperature of 100"-110" C. (M. Berthelot, 1856). In this 
reaction a glycerol ester is formed as an intermediate product, and 
undergoes decomposition by the water which is also produced a t  
the same time. 

On the industrial scale, formic acid is made from sodium formate 
(see below). I t  is employed in the dyeing and tanning industries 
and in organic synthesis. 

Formates are produced by the action of moist carbon mon- 
oxide on soda lime at  ~ g o ~ - z z o ~  C. (V. Merz and J. Tibiriqa, A. 
Geuther, 1880). .An interesting process for sodium formate, due 
to Bredig and Carter (191 j ) ,  consists in reducing a solution of 
sodium bicarbonate with hydrogen at  70' C. under 60 atm. pres- 
sure in presence of a palladium catalyst. Sodium formate is manu- 
factured by absorbing carbon monoxide by sodium hydroxide a t  
I ~ O ~ - I ~ O ~  C. under a pressure of 8 atm. 

Concentrated formic acid is prepared by dissolving sodium 
formate in an equal weight of 90% formic acid, and then distill- 
ing the mixture with concentrated sulfuric acid in copper vacuum 
pans (M. Goldschmidt, 1894). Anhydrous formic acid results 
when the lead or copper salt is decomposed by dry hydrogen 
sulfide at  130' C. Solid formic acid melts a t  8.6' C. At ordinary 
temperatures, formic acid is a colourless, sharp-smelling liquid 
that boils a t  100.8" C. Its specific gravity is 1.2206 (2o0/4'). I t  
is miscible in all proportions with water, alcohol and ether. The 
sodium and potassium salts, when heated to 400' C., give oxalates 
and carbonates of the alkali metals, but the magnesium, calcium 
and barium salts yield carbonates only. The free acid, when 
slightly warmed with concentrated sulfuric acid, is decomposed 
into water and pure carbon monoxide; when heated with nitric 
acid, it is oxidized first to oxalic acid and finally to carbon dioxide. 
The salts of formic acid, the formates. are mostly soluble in water. 
The calcium salt, \\hen heated with the calcium salts of higher 
homologues, gives aldehydes. The esters of the acid may be ob- 
tained by dist~lling a mixture of the sodium or potassium salts and 
the corresponding alcohol \%ith hydrochloric or sulfuric acids. 

Formamide,  H.CO.NH,, is obtained by heating ethyl formate 
with ammonia, by heating ammonium formate with urea to 140° 
C.. or by heating ammonium formate in a sealed tube for some 
hours at 230' C. I t  is a liquid ahich boils a t  122 '  C. under a 
pressure of 32 mm., but at 200° C. under ordinary atmospheric 
pressure. with partial decomposition into carbon monoxide, water, 
ammonia and hydrogen cyanide. (G. W. WD.) 

FORMICARIIDAE: see PITTA. 
FORMIGNY, BATTLE OF (1450). The battle of For- 

migny, fought on April I j ,  14jo. was the last but one waged by 
the English during the Hundred Years' War. I ts  special interest 
lies in the use of field artillery, and its influence on bow and lance 
tactics. The duke of Somerset was at Caen threatened by an 
overwhelming French army under King Charles. To  open a way 
to this city. Sir Thomas Kyriel and 4.500 men were dispatched 
from England. At Formigny this force was confronted by the 
count of Clermont at the head of about 3,000 lances, a body of 
local infantry and tmo small cannons. Kyriel should have at- 
tacked the French at  once, since his object \\,as to relieve the duke 
who was hard pressed, but so wedded were the English to defen- 
sive tactics that he fell back behind Formigny to a brook lined by 
orchards, and there drew up his men in a convex line, the archers 
covering their front by a trench and the usual palisade of stakes. 
The French, having by now learned the folly of assaults on un- 
shaken bowmen, skirmished for a while. Then Clermont ordered 
Giraud. "master of the royal ordnance" to bring up his two guns 
to enfilade the English line. This proved so effective that the 
archers left their defenses and charged forward capturing the 
pieces. Kyriel, in place of advancing the \vhole line and so taking 
advantage of the m&lCe, persisted in the defensive, with the result 
that the archers who had captured the two guns were attacked in 
flank, and not being able to make use of their bows were thrown 
back in disorder onto the men at  arms. A clinch then took place, 
and the battle mas decided by a fresh body of French knights 
(under the counts of Richemont and Laval) appearing on the fi'eld. 
This force charged the English in flank, surrounded them and an- 
nihilated Kyriel and his main battle. The English losses amounted 
to no less than 3.750, those of the French were probably about 
1 ,200.  This battle marks one of the great turning points in tac- 
tics, for before the I j th century ended cannon played an increas- 
ingly important part at every siege, and on every field. 

See Blondel, Reductio Normanniae; C .  Oman, The Art of War in 
the Middle Ages ( 1 9 2 4 ) .  (J .  F. C. F.) 

FORMOSA, a northern province of Argentina bordering the 
republic of Paraguay, has an area of 27,825 sq.mi. Pop. (1gj6 
est.) 184,719, a large percentage of whom are Indian. The prov- 
ince lies within the Chaco (q.v.), a vast alluvial plain covered with 
forests interspersed with grasslands and marshes. I t  has a sub- 
tropical climate, with a long rainy season (October to June) and 
an average temperature during those summer months of 80" F. 
The winter months are dry, with an average temperature of 63". 
Agriculture (particularly tobacco and sugar) and cattle-grazing 
are the chief sources of wealth, but both activities are seriously 
handicapped by recurrent droughts and floods. Quebracho trees 
(from which tannin is extracted) grow wild in the more distant 
forests. The capital is Formosa (pop. 1956 est., 26,645) on the 
bank of the Paraguay river. (GE. P.) 

FORMOSA (TAIWAN), is an island separated from the south- 
east coast of China by the 100-mi. wide Taiwan strait (T'ai-wan 
hai-hsia) and one of a great island system rimming the western 
Pacific ocean. Generally oval-shaped and with a north-northeast- 
south-southwest axis, it is 235 mi. long and go mi, wide a t  maxi- 
mum; it lies between parallels 21" 54' N. and 25" 20' N. and 
meridians. I zoo 4' E. and I 21 O 57' E. I ts  area, exclusive of the 
neighbouring Pescadores but including several other small offshore 
islands, is 13,837 sq.mi. To  the northeast are the Ryukyus; to 
the south the Bashi channel and the Philippines. The origin of 
the Chinese name T'ai-wan (conventionally Taiwan) is unclear; 
Formosa, commonly used by many is from the Portuguese word 
meaning beautiful. 

Phys ica l  Geography.-Formosa is a great fault block, tectoni- 
cally unstable, trending north-northeast-south-southwest and 



FORMOSA 
tilted tonard the west. I t s  eastern margin marks the edge of the 
continental shelf. The highest areas are in the Chung-yang 
Shan-mo (Central range). the crest of nhich lies east of the island 
axis. Numerous peaks rise above ~ o . o o o  i t . .  the highest being 
17u Shan (12.gjg f t . ;  called Niitaka Yama by the Japanese and 
h l t .  Xlorrison by westerners). Old. resistant sedimentary and 

T I E R S  F Q O M  M C N K M E Y E R  

C O O K I N G  O N  A  H A B A C H I  (" S T O V E" )  I N  T ' A I - C H U N G ,  F O R M O S A  

metamorphosed rocks are exposed by erosion in the east. and 
younger softer sedimentary formations in the ~ e s t .  East of the 
mountains is a long (100 mi. ), narrow (5-9 mi.) valley of fault 
origin, covered with alluvium and open a t  its northern and south- 
ern ends to the sea. Farthest east are the eastern coastal ranges 
of volcanic origin, rising to 7,000 ft. 

ii'est of the central highlands is a coastal alluvial plain, still 
being extended into the s h a l l o ~  Taiwan strait, 25 mi. a t  its great- 
est width. and the heartland of the island. This plain is broken 
by hills north of 24" N. into a southwestern component and a 
lesser, fragmented northern portion, including the fertile T'ai-pei 
basin, to the north of which are volcanic highlands rising to 3,700 
i t .  Along the northeastern coast is an isolated alluvial loviland. 
the triangular I-Ian plain. 

Rivers in general are short and subject to extreme variations 
in flow especially on the southwestern plain. Soils of alluvial 
origin cover about a fourth of the island and are its chief wealth. 
Vpland soils are leached, acid and of low fertility. 

About jj5 of the island is forested; another 1 2 %  is wasteland. 
Forests are graded altitudinally, from coniferous stands above 
9.000 f t .  through mixed stands to about 6.joo i t .  of cedars, cypress. 
junipers, rhododendrons. maples and cryptomeria to broad-leaved 
evergreen forests which include camphor trees. I n  the l o ~ ~ l a n d s  
are mixed bamboo, evergreen and palm stands. Steppelike vegeta- 
tion occurs in the drier southwest. 

C1inzate.-Lowland Formosa is frost-free. The climate is 
ameliorated by the waters of the warm Japan or Black current. 
The  mean temperature of the coldest month, January, in the north 
is about j8" F. ;  summers are hot and humid. and in the south 
winters are warm to hot as well. Temperatures fall ~ ~ i t h  altitude. 
horvever, and the central mountains are sno~v-covered in winter. 
'411 areas receive 40 or more inches of rainfall. and the mountains 
receive up to five times that figure. The  southwest. which lies in 
the winter lee of the central mountains, receives its rainfall almost 
entirely in the summer months. The northeast also receives oro- 
graphic winker precipitation. 

Population.- Population is predominantly Chinese. Most are 
the descendants of immigrants from Fukien (Fu-chien ) province, 
chiefly from the Lung-ch'i (Chang-chou) and Ch'iian-chou areas; 
secondly from Kwangtung (Kuang-tung) province, chieily Hakkas 

.(q.v.)  from the hinterland of Swatom (Shan-t'ou). Seven major 
Chinese dialects are spoken by these people. I n  addition, a sizable 
immigration of Chinese, many Mandarin-speaking, f,rom other 
parts of China occurred after 1946. The aborigines, numbering 
some 200.000. are of Indonesian origin and reside in the foothills 
and highlands where many practice shifting cultivation. The Ami. 
Atayal. Paiwan, and Apayao (Izneg) are the major groups, all 
experiencing partial assimilation. 

In  19oj  the Japanese took the first census! and seven population 
censuses were taken thereafter a t  five-year intervals: followed 
by censuses in 1946 and 1956. The population of Taiwanese (ex- 
clusive of Japanese and other foreigners) increased from 2.9;o.ooo 
in 1905 to j . jIo.ooo in 1940. By the mid-1930s the rate of natural 
increase had accelerated to 24 per 1,000. This rate increased in 
the late 19jos to about 36 per ~ ! o o o  because of falling death rates 
(8 per 1,000 in the late 1950s) and continued high birth rates 
(about 46 per ~ . o o o ) .  This meant a young population, and over 
40% was under 16 years of age. The official population for 1956 
was 9,390.381. not including military personnel from the main- 
land. their families or others not classified as permanent residents. 
Estimates of total population, however, reached 12,000,000 or 867 
per square mile. 

Most Taiwanese live in villages, as in the south, or in dispersed 
rural settlements, as in the north. Fern are urban, although a pre- 
iVorld War I1 drift to the cities mas accelerated after 1949. The  
mainland Chinese are urban, and the rapid urban g r o ~ ~ t h  since 
1946 partially reflects their arrival. I n  1956 T'ai-pei with 748,510 
population and Kao-hsiung, the southern regional focus with 371,- 
2 2  j, were the major cities. Three others had populations of over 
200,000. including Chi-lung (Keelung): the port of T'ai-pei. How- 
ever, population figures were inflated by many rural people living 
within the official municipalities. Other large towns are Hsin-chu 
(Sin-chu) and PSng-tung ( q q . ~ . ) .  

History.-Taiwan lvas known to the Chinese as earl!- as the be- 
ginning of the 7th century A.D. .  but settlement did not take place 
until the first quarter of the I 7th century after recurrent famines 
in Fukien province encouraged the emigration of Fukienese from 
the Chinese mainland. Before then, the island was a base of 
operations for Chinese and Japanese pirates. The Portuguese who 
discovered the island in 1590 and named it Formosa. made sev- 
eral unsuccessful attempts a t  settlement. The Dutch and Span- 
iards established more lasting settlements, the Dutch a t  An-p'ing 
in south~i-estern Taiwan (1624), the Spaniards in 1626 a t  Chi-lung. 
Until 1646 when the Dutch seized the Spanish settlements, north- 
ern Taiwan n.as under Spanish domination. the south under Dutch 
control. The Dutch were defeated in 1661 by Koxinga (Cheng 
Ch'eng-kung), a man of mixed Chinese-Japanese parentage and 
supporter of the defeated Ming emperors. who used the island as 
a centre of opposition to the Ch'ing (Manchu) regime. In  1683. 
20 years after Koxinga's death, the island fell to the Ch'ing and 
became part of Fukien province. hfeanwhile. sizable migrations 
of refugees. l l i n g  supporters, had increased the population to about 
200.000. Settlement proceeded from south to north and from the 
western coast to the foothills of the central highlands, held by the 
aboriginal tribes. 

Population increased rapidly as immigrants streamed in from the 
southeast China coast: and large areas in the north came under 
the plow. T'ai-nan (then known as T'ai-n-an) acted as the capi- 
tal. Settlement of the eastern coastal areas began in 1796. By 
1842 the population had risen to an estimated ~ . ~ O O , O O O ,  and both 
rice and sugar had become important exports to China proper. I n  
1855 the treaty of T'ien-ching (Tientsin) designated two Taiwan 
ports as treaty ports. T'ai-nan and Tan-shui! the l a t t e r  a river 
port, long used as a port of call under the Spanish and Dutch, 
and d o ~ n s t r e a m  from the growing city of T'ai-pei. Tea became 
an important export crop, and the island's trade centre shifted to 
the north. particularly to Tan-shui ~vhere  British and other trading 
companies established their headquarters. I n  1875 T'ai-pei be- 
came the capital of northern Taiwan. 

Japan's continued interest in the island was reflected in a 
Japanese punitive expedition of 1874 ostensibly to protect the 
lives of Ryukyu fishermen along the island's coasts. The  French 
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Mother and chi ld before a shop in a vi l lage market 
place. Most Formosans l ive i n  rural settlements 

. . 
the l ine is used t o  transport cane, sugar and t imber between T'ai-t ing and Hua-lien 

VIEWS OF FORMOSA 

South Chungking road in the business dist r ic t  of T'ai-pei, capital of 
Formosa and provisional capital of the Republic of China 

P I I O T U G R A P H S .  ( T O P  L E F T 1  H O R A C E  B R I S T O L  F R O M  P r i O T O  ?ED?ESENTATlVES, ( T O P  R I G H T )  l i E D D A  M O R R I S O N- C A M E R A  P R E S S-  P I X  F R O M  P U B L I X .  ( C E N T R E  LEIT) B O B  K L E I N  F R O M  B L A C K  S T A R ,  
( C E N I R E  R a G h T I  UUEhTELL V I O L E T 1  F R O M  B L L C K  S T A R ,  ( 3 3 i l J ' l i  LEFT, B A R R Y  S C H U T T L E R  F R O M  B L k C K  STAil, ( B O T T O M  R I G H T )  P ? U L  B E R G-  P O S T  DlSPATCH P I C T U R E S  F R O M  B L A C K  S T A R  
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Farmer transplanting rice seedlings i n  his paddy field. More than 5 0 %  of the cul t ivated 
land i n  Formosa is devoted t o  growing rice, the island's major  crop 

Fisherman ladl ing fish from his d ip net, on the Love river a t  Kao- 
hsiung. Since World War II, fishing has become an essential element 
i n  Formosan economy 

Harvesting sugar cane near Hua-lien. 
is the second most valuable 

Grown pr imar i ly  in the southwest, sugar cane 
crop i n  Formosa and i ts  pr imary export product 

Formosan women grading coal by hand a t  the Homei mine in 
northern Formosa. Of the few minerals found on the island, 
coal is economically the most important  

Bagging dried peanuts a t  Tsoying, near Kao- 
hsiuna. Stacks of rice straw, used as fodder 
for livestock, are in the background 

Gathering cauliflower on a Formosan farm. 
The island's temperate c l imate is conducive 
t o  growing f ru i ts  and vegetables 

A G R I C U L T U R E  AND I N D U S T R Y  I N  FORMOSA 

P H O T O G R A P H S .  ( T O P  LEFT, C E N T R E  R I G H T )  B A R R Y  S C H U T I L E R  F R O M  B L A C K  S T A R ,  ( T O P  R I G H T ,  5 3 T T O M  LiFT) P A U L  EEAG-- P O S T  O I S P A T C I I '  P I C T U R E S  F R O M  B L A C Y  S T A R .  ( B O T T O M  C E N T R E  A l . D  
R I G H T )  H E D D A  M O R R I S O N -  C A M E R A  P R E S S  P I X  F R U M  F L ' E L l l  
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blockaded the island during the undeclared Chino-French war'of 
1884-5 and occupied Chi-lung for a short period. In  1886 Ta i l~an  
became a separate province of China with a legal capital at T'ai- 
chung and a temporary capital at T'ai-pei which became the legal 
capital in 1894. Considerable economic development took place in 
the next eight years under the initial leadership of Liu (Ming- 
chuan) . 

I n  1895, as a result of the treaty of Shimonoseki after the 
Chinese-Japanese War ( q . ~ . ) ,  China ceded Taiwan and the Pesca- 
dores Islands (q .a . )  to Japan, and the Japanese occupied T'ai-pei 
in June of that year over the violent opposition of the Chinese 
population. For several months a Republic of Taiwan was in 
existence. but it was overcome by Japanese army and naval forces. 
The Japanese also faced the hostility of the aborigines, some of 
whom remained uncontrolled until the outbreak of the Pacific m r .  
Under the Japanese. Taiwan TTas developed as a major supplier of 
rice and sugar for Japan. Irrigation projects, agricultural exten- 
sion services, and improvements in transportation and power sup- 
plies led to rapid increases in Taixvan's gross product. Japanese 
policy was oriented toward the Japonicization of the Taiwanese; 
Japanese TYas the language of instruction in a widespread basic edu- 
cational system, and even after the end of \\'orld R'ar I1 Japanese 
renlained a lingz~n f~-u?tca among the various Chinese dialect groups. 
I n  the 1930s Japanese econon~ic policy shifted toward the de- 
velopment of industries based on relatively cheap hydroelectric 
power. such as aluminum refining and ferroalloy manufacturing. 
Nevertheless, rice and sugar remained the basis of Taiwan's prewar 
export trade, almost all of which was directed toward Japan. Im- 
ports consisted largely of diverse manufactures from Japan. Dur- 
ing IVoyld War 11, Taiwan was a major staging area for Japan's 
invasion of southeast Asia, and it was described as the largest "air- 
craft carrier" outside Japan. By 1940 its total population, includ- 
ing Japanese, had risen to j.87o.000. 

As a reault of the Cairo agreement of 1943, Taiwan was turned 
over to the Chinese Sationalist government on Oct. 25. 194j, after 
the defeat of Japan. Antagonism against the new regime was re- 
flected in an uprising in 1947. I n  1949-jOl following the victories 
of the Chinese Communists on the mainland, a stream of Sation- 
alist troops, government officials and other refugees estimated at  
2.000,000 persons. poured onto the island, and T a i m n  became the 
effective territory, apart from a number of islands off the China 
coast. of the Republic of China (Nationalist China). 

Follo~ving the outbreak of the Korean war in 1950. the United 
States interposed its 7th fleet between the island and the mainland 
to protect it from further Communist attack. In  1 9 j j .  Sational- 
ist China and the Gnited States entered into a mutual security 
agreement to defend the island and the Pescadores. American 
assistance was given in two forms, economic and defense. Eco- 
nomic support amounted to about $ ~ ~ O . O O O , O O O  between 1951 and 
19 j8. Direct military assistance was estimated to be at  least that 
figure. An American military advisory group was established in 
I 9 j I  to assist in training military forces and to advise on other 
military matters. Throughout the 1950s the government of the 
People's Republic of China declared its intention of eventually 
conquering the island; the Nationalists, also describing it as an 
integral part of China, held to their objective of using Taiwan as a 
stepping-off point for an eventual return to the mainland. (See 
also CHIYA: Histovy; CHIASG KAI-SHEK.) 

A d m i n i s t r a t i o n  a n d  Social Conditions.-Tai~an is re- 
garded by both Con~munist and Nationalist Chinese as a province 
of China (T'ai-wan sheng). Controlled by the Nationalists, it is 
divided into 16 counties (hsien) one of them the Pescadores, and j 
n~unicipalities (slri1z)-T'ai-pei, Chi-lung, T'ai-chung, T'ai-nan and 
Kao-hsiung (Takao) ; the provincial government is headed by an 
appointed governor; a provisional provincial assembly is elected. 
Governments a t  the /zsie?z and sizil~ level also are elected, as are of- 
ficials of townships and villages. T'ai-pei is the temporary capital 
of the Republic of China. The provincial capital is located at 
Chung Hsing Hsin Ts'un. near T'ai-chung. Thus. t~vo  governments 
are operative on the island, one national. one provincial. 

I n  the late 1950s a national military establishment numbering 
about 600,000 persons, chiefly mainland Chinese, was based on the 

island. equipped with weapons provided under the military aid 
program of the United States; American personnel acted as ad- 
visors. 

Living standards in Taiwan were among the highest in Asia in 
the 1950s. but rapid population increases, underemployment and 
overcronding, particularly in the cities, have created major prob- 
lems. Although a third of the people were illiterate. education a t  
the elementary level was available for about 94% of the younger 
population; instruction was in Mandarin, the Chinese national 
language. Only one-fifth of the lower school graduates attended 
secondary school. and less than 4% attended institutions of higher 
learning The latter included the National Taiwan university 
(T'ai-pei), with over 6 ooo students and a library of 5oo.000 vol- 
umes, the Tailvan Provincial Xormal university (T'ai-pei), the 
National Political university (near T'ai-pei), the Cheng-kung 
university (engineering) at T'ai-nan, and after 1957 a new Na- 
tional Ch'ing-hua university a t  Hsin-chu. Several American uni- 
versities mere co-operating ~ i t h  these and other institutions. 

Public health facilities uere widely distributed in the form of 
over 400 government-supported health stations and clinics, 
although environmental sanitation remained poorly developed, and 
only the major cities had pure na te r  supplies. 

Social change in Tainan was accelerated during the 1950s as an 
urban way of life began to permeate the island through improved 
communications. About 30 newspapers had a combined direct cir- 
culation of 350,000 and an effective circulation several times that 
number. There were some 475 periodicals and magazines and over 
2 0 0  000 radio sets, each serving several people. The many tradi- 
tional and government-sponsored local associations, organized for 
varied socioeconomic purposes, reflected both Chinese and Japa- 
nese influences. but the family was becoming less important as the 
key to social organization. Religion tended to be a polytheistic 
amalgam of Buddhist, Confucian, Taoist and animist ingredients, 

T I E R S  1 9 0 Y  M C N K " 1 E Y E A  

WASHING CLOTHES AT THE EDGE OF  A CANAL I N  T 'A I -CHUNG.  FORMOSA 

with Christian~ty a minor element. 
Economy.-Formosa's industrial resources are limited and agri- 

culture is the leading element in the framework of the economy. 
I n  the late 19 jos. 60% of the gainfully employed were engaged in 
agriculture and fiihing 

Agrzczc1tzive.-The single most important crop was rice, which 
supplied one-half of the total agricultural product and occupied 
615; (most of the irrigated portion) of the total cultivated area 
( 2  200.000 ac.. one-fourth of the island's area). Most paddy 
fields nere  double-cropped. Half the rice produced was high-grade 
pon-lai rice, introduced originally by the Japanese. Both rice 
acreages and output mere higher than in the pre-JTorld War I1 
period, output reaching 1,900,000 metric tons of brown rice, or 
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one-third more than in 1938, although yields per acre remained 
about the same. Sugar cane, the next most valuable crop in the 
southwest, competes with rice for land and is raised on smallhold- 
ings. Acreages vary, but averaged about 200~000. Annual sugar 
output was about 800,ooo metric tons, considerably lower than the 
1,400,000 tons produced in 1938-9. Sweet potatoes occupied the 
second largest acreage, 62 5,000, chiefly on slope lands unsuited to 
rice or cane. Production approximated ~ , ~ O O , O O O  metric tons. 
Other important crops included tea, peanuts, bananas, pineapples, 
soybeans, wheat, citrus fruit and citronella grass. Increased con- 
sumption of wheat, both local and imported, reflected both dietary 
shifts and the presence of urban northern Chinese. 

Production of rice and sugar cane depended on commercial 
fertilizers (500,ooo tons consumed annually; 350,000 imported). 
Farm-originated fertilizers also were intensively applied, nightsoils 
and hog manures contributing to the formation of compost. The 
hog population exceeded 3,000,000; the water buffalo and cattle 
population 400,000. Agricultural improvement encouraged by 
the Sino-American Joint Commission for Rural Reconstruction 
established in 1948. Farmers' associations and co-operatives 
helped provide credit, marketing facilities and technical assistance. 
The Land-to-the-Tillers act of 1953 resulted in a diminution of 
tenancy to I 5% of the cultivated land from a previous 40%. 

Fisheries.-Fisheries production rose to 200,000 metric tons 
annually, of which one-fourth mas produced by pisciculture. 

Forestry.-Forestry production amounted to less than 500,ooo 
cu.m. annually, chiefly from government-owned lands. Inaccessi- 
bility, low quality of many stands, and high costs of production 
made substantial lumber imports necessary. Over-cutting and 
delayed reforestation were associated with excessive erosion and 
destructive floods. 

Mining.--Mineral resources are modest. Coal deposits, the 
most important, measured I I j,ooo,ooo metric tons of low-grade 
sub-bituminous reserves, and production varied around 2.500,ooo 
tons annually. Some petroleum and natural gas were produced. 
Sulfur and sulfur pyrites mere important mineral resources; cop- 
per and gold less so. Salt (300,ooo-400,ooo tons annually) was 
produced by the evaporation of seawater, though at  relatively high 
costs. 

Industries.-Industrialization, begun by the Japanese, centred 
about the generation of electric energy. Total capacity in the 
late 1950s was 520,000 kw. of which 75% was hydroelectric. The 
island is covered by an integrated distribution grid centring about 
the great installation at  Sun Moon lake (Jih-yueh T'an).  Nearly 
80% of the electricity produced (1,800,000~000 kw.hr. was con- 
sumed by industry. Government participation characterizes 
almost every major industry. Government-owned enterprises in- 
clude fertilizer, aluminum, sugar (26 large mills), coal, cement, 
paper, mining and machinery manufacturing, power, fertilizer. A 
largely privately owned textile industry with nearly 300,000 spin- 
dles makes the island virtually self-sufficient in cotton goods, and 
woolen, rayon, and silk mills also contribute to textile produc- 
tion. Glass, cement, leather goods, rubber goods and electrical 
equipment are important products, but the processing of agricul- 
tural products (rice-milling, sugar refining) remains the chief in- 
dustrial activity. 

Commu?zicatio~zs.-The government-operated railway system, 
also developed originally by the Japanese, extends for 590 mi., 
chiefly on the western plain; most trackage is Cape-gauge, but the 
109 mi. east-coast line between T'ai-tung and Hua-lien is two 
feet six inches gauge. Additional trio feet six inch gauge tracks 
(nearly 1,860 mi.) primarily carry cane, sugar and timber. High- 
ways are less well developed. Of the total of 9.750 m i  of roads 
and highnays, about 10% is surfaced, all-weather roads. A main 
north-south highRay connects Chi-lung and Kao-hsiung; and there 
is a cross-island road. Port facilities are best developed at Kao- 
hsiung and Chi-lung, each of which can accommodate ships up to 
20.000 tons gross. 

Trade.-Merchandise trade balances in the 1950s unlike those 
of pre-World War I1 years, are adverse. I n  1958, total trade 
\\as U.S. $ ~ ~ ~ ~ o o o , o o o ,  of which U.S. $164,400.000 were ex- 
ports. The deficit was balanced by United States economic as- 

sistance. As before 1941, the chief export items were sugar, rice 
and other agricultural products, but sugar exports were restricted 
by international agreement to ggo,ooo tons annually as compared 
11-ith a pre-LVorld War I1 average of nearly ~,ooo,ooo metric tons. 
Rice exports amounted to only 15% of the prewar annual total of 
over .joo,ooo tons. Japan was the chief post~var customer, taking 
from 3 j% to 60% of Taiwan's exports; it also supplied up to 60% 
of the imports. Nevertheless, trade orientations were diversified 
as compared with the prewar period when Japan was virtually the 
sole trading partner. Imports were highly diversified, consisting 
chiefly of a variety of consumer goods plus raw materials (e.g., 
bauxite, lumber, rubber, cotton and ~7001) for Taiwan's infant in- 
dustries. 

BIBLIOGRAPHY.-J. 'CV. Ballantine, Formosa (1952) ; G. W. Barclay, 
Colonial Developnzent and Population i n  Taiwan (19j4) ; C. S. Chen, 
Atlas of Land Utilization i n  T'ai-wan ( ~ g j o )  ; China Yearbook (an- 
nual) ; N. S. Ginsburg, T h e  Econonzic Resources and Developntent o f  
T'ai-ufan (1953) ; C. M. Hsieh and A. Taylor, "Formosa," Focz~s (April 
1955) ; Arthur F. Raper, Rural Taiwan (1953)~ Arthur Raper et al., 
Urban and Industrial Taittan-Crowded and Resourcejul (1954) ; Wil- 
lert Rhynsburger, Area and Resources Survey Taiwan (1956). 

(N. S. G.) 

FORMOSAN LANGUAGE: see MALAY LANGUAGE; POLY- 
KESIAS LAKGUAGE. 

FORMOSUS ( c .  816-896), pope from 891 to 896, was made 
cardinal bishop of Porto by Nicholas I, who sent him to Bulgaria 
to promote the conversion of that country. I n  867 Formosus re- 
turned to Rome. where he enjoyed the favour of Adrian 11. Pope 
John VIII,  however. treated him as a personal enemy, and For- 
mosus fled from Rome and was excommunicated and reduced to 
the lay state. Absolved under Marinus I and restored to his see 
of Porto by St.  Adrian 111, Formosus was elected pope on Oct. 6, 
891. He died on April 4, 896. Under Stephen VII  his political 
enemies had his body disinterred and subjected him to a post- 
humous trial. His election was declared invalid and his acts 
quashed. .4 mob cast his body into the Tiber. Later popes re- 
versed the decisions of Stephen's synod. 

Formosus' letters are printed in J. P. hligne (ed.), Patrologia 
Lati?za, vol cxxix, 83 7-848. (J. V. HN.)  

FORMULA, in general, a stereotyped form of words to be 
used on stated occasions, for specific purposes, ceremonies, etc. 
In  the sciences, the word usually denotes a symbolical statement 
of certain facts; for example, a chemical formula exhibits the 
composition of a substance (see CHEMISTRY); a botanical for- 
mula gives the differentia of a plant; a dentition formula indi- 
cates the arrangement and number of the teeth of an animal. 

FORNER, JUAN PABLO ( I  756-1 797), Spanish scholar 
and satirist, one of the most violent agitators in the literary po- 
lemics of his time, was born in MCrida. Spain, on Feb. 23, 1756, 
and died at Madrid on March 17, 1797. His brilliant wit was often 
admirably used against fads, affectations and muddleheadedness, 
but often cruelly and spitefully against personalities. Typical of 
his libelous satire is E l  asno erztdito ("The Erudite Ass"; 1782) 
ridiculing the character and works of the erudite but irritatingly 
self-righteous Tomis de Iriarte. His scholarly Exeqz~ias de la 
lengzla castellana ("Exequies of the Castilian language"; 1795) is 
a constructive defense of Spanish letters addressed to writers who 
ignorantly despised them. (I .  L. McC.) 

FORRES, a royal and small burgh of Moray, Scot., 12 mi. 
R'.S.\V. of Elgin by road. Pop. (1951) 4,463. Forres (Gaelic, far 
uis, "near water") in the centre of the Laich of Moray, one of 
the most fertile areas of Scotland, is among that country's most 
ancient towns. I t  is mentioned by Andrew of Wyntoun and Four- 
dun, according to whom King Donald (d. goo), son of Constantine, 
and King Duff (d. 96;) died there. I t  had a castle, the site of which 
is still known, associated with Duncan, Macbeth and many later 
kings of Scotland. Within the burgh boundary is Sweno's stone, 
a sculptured sandstone monolith with figures of men-soldiers or 
captives-on one side and an elaborately carved cross with Runic 
ornamentation on the other. This is now under the care of the 
Ancient Monuments commission. Nearby is the \Vitches' stone, 
which marks the site of early \?itch burnings The town house, or 
tolbooth, stands on the site of earlier tolbooths, the distinctive 
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ieatures of ~vhich have been retained in the present structure; the 
town cross, in the square in front of the tolbooth, is Decorated 
Gothic. 

The Falconer museum was erected in memory of Hugh Falconer, 
the scientist responsible for the introduction of the tea plant into 
India, who was born in Forres in 1808. Forres also possesses a 
fine park, the Grant park, a t  the eastern entrance to the town, 
and behind it the Cluny hills, a property given to the town by royal 
charter. On the northern hill is the Nelson monument. To the 
south is the beautiful valley of the Findhorn. The climate is dry 
and sunny. The chief industries are those connected with farming 
and forestry; there are woolen and oat mills. distilleries and engi- 
neering works. Forres is largely residential in character. 

FORREST, EDWIN (1806-1872). U.S. actor, centre of 
two major scandals of the mid-19th century. was born in Philadel- 
phia on March 9, 1806. In  1820 he made his stage debut as Young 
Iiorval in Home's D o ~ ~ g l a s  at  the Walnut Street theatre in Phila- 
delphia. After four years spent on the frontier, he arrived in Xev 
Orleans (1824), where the ~vild, colouriul life made a lasting im- 
pression on him. In 182 j he played in support of Edmund Kean, 
and his maturity as an actor dates from this experience. During 
1826 he played Othello in New York to great critical acclaim. On 
ofiering cash prizes for plays by U.S. authors. Forrest received 
several plays suited to his talents. including John .Augustus Stone's 
Metanzora and Robert Montgomery Bird's The Gladiator. In 
Metamora and Spartacus, Forrest found characters that served him 
to the end of his career. 

Forrest was initially successful in his first engagement in Eng- 
land in 1836, but a misunderstanding led him to hiss publicly a 
performance of It7illiam Llacready's, arousing great indignation 
in England. His disagreement TT-ith the English actor culminated 
in the infamous Xstor Place riot of May 1849. IVhile blacready 
was playing at  the Xstor Place Opera House, a mob of Forrest sup- 
porters stormed the theatre. The militia was called out. the rioters 
fought the militia, and the militia men fired on the mob. Twenty- 
two persons were killed and 36 wounded. Forrest's reputation 
never quite recovered from this catastrophe. and only two years 
later he caused another national sensation \\-hen he instituted a di- 
vorce suit against his n-ife. the former Catherine Sinclair. Al- 
though he lost the verdict. he appealed the decision for 18 years. 
Aiter 18j2 Forrest acted only sporadically: spending much time 
alone in his gloomy Philadelphia mansion.  here he died on Dec. 1 2 :  

18;2. He left most of his money for the establishment of a home 
for aged actors. 

Opinions on Forrest as an actor varied. Although many critics 
8 nter as considered him first-rate. he \\,as described by SVilliam TVi 

"a vast animal, bewildered by a grain of genius." 
See Itf. J .  Moses, The Fabu2ous Forrest (1929) ; B.  Matthews and 

L. Hutton, Actors and Actresses of  Great Britain and the U S . ,  vol.,iv 
(1886). (S. KT. H.) 

FORREST, JOHN ,FORREST, IST BAROX (184;-1918). 
Australian statesman and explorer who increased the knodedge of 
the interior o i  IVestern .Australia. was born at Bunbury, TYestern 
r2ustralia. on Xug. 2 2 .  1847. He joined the government survey 
department in Perth, and in 1869 led an expedition into the desert 
to search for traces of Friedrich Wilhelm Ludlvig Leichhardt. In 
1870 he traveled overland from Perth to Adelaide, and in 1874 ex- 
plored the arid country from Champion bay east~vard to the tele- 
graph line between Dar~vin and .Adelaide. Forrest was appointed 
surveyor general of \Vestern Australia in 1883. He took part in 
IVestern ,Iustralia's struggle for self-government and, aiter it Ivas 
granred in 1890. became the state's first premier. He attended the 
discussions ~vhich led to the federation of the .Australian colonies 
in 1900. contested the first federal election, and until his death vas 
a member of the commonwealth parliament and a minister in lib- 
eral governments. 

He was raised to the peerage in 1918, the first native-born 
Australian to be so honoured, and died at  sea en route for England 
on Sept. 3. 1918. (T.  M. Pu.) 

FORREST, NATHAN BEDFORD (182 1-1877); Con- 
federate cavalry general in the American Civil War who achieved 
fame for his brilliant cavalry raiding, chiefly against enemy com- 

munications or against posts deep within the enemy lines, mas born 
near Chapel Hill, Tenn., on July 13, 1821. He never received 
any formal education, but he taught himself with very fair suc- 
cess and is said to have been an able mathematician. H e  was in 
turn a horse and cattle trader in Mississippi and a slave dealer 
and horse trader in Memphis, Tenn., until 1859, when he took to 
cotton planting in northwestern Mississippi and acquired con- 
siderable wealth. At the outbreak of the Civil War in 1861 he 
volunteered as a private, raised a cavalry unit of which he was 
lieutenant colonel, and in Feb. 1862 took part in the defense of 
Ft .  Donelson. Refusing, like Generals J. B. Floyd and Gideon 
Pillow, to capitulate with the rest of the Confederate forces, he 
made his way out, before the surrender, with all the mounted 
troops there. He was made a colonel and regimental commander, 
and fought at  Shiloh with distinction. He was promoted brigadier 
general in July 1862. 4 t  the head of a mounted brigade he took 
a brilliant part in Gen. Braxton Bragg's autumn campaign, and 
in the winter of 1862-63 was continually active in raiding hostile 
lines of communication. One of his most remarkable actions was 
the capture, near Rome, Ga., after five days of marching and fight- 
ing, of an entire cavalry brigade under Col. A. D. Streight (April 
1863). 

He was present a t  Chickamauga in September, after which he 
was transferred to the Mississippi. He was made a major general 

- - 

in Dec. 1863. 
On April 12, 1864, he assaulted and captured Ft .  Pillow, in 

Tennessee on the Mississippi; U S ,  h'egro troops formed a large 
part of the garrison and according to survivors many were mas- 
sacred after the fort had surrendered. The "massacre of Ft .  
Pillow" has been the subject of much controversy and there is 
conflicting testimony regarding it ,  but it seems probable that For- 
rest himself had no part in it. 

On June 10 he decisively defeated a superior Federal force at  
Brice's Cross Roads, Miss.. and throughout the year, in spite of the 
efforts to crush him, he raided successfully in Mississippi, Tennes- 
see and Alabama. He was once more with the main Confederate 
army of the west in the last disastrous campaign of Nashville, and 
fought stubborn rear-guard actions to cover the retreat of the 
broken Confederates. In  Feb. 1865 he was made a lieutenant 
general, but the struggle was almost at an end and Gen. James H .  
'Vl'ilson rapidly forced back the few Confederates. now under For- 
rest's command, and stormed Selma, Ala., on April 2 .  The sur- 
render of General Forrest and his whole command followed on 
hlay 9. 

.After the war he lived in Memphis, and for several years was 
president of the Selma, Marion and Memphis railroad. H e  died 
at  Memphis on Oct. 29, 1877. 

Of great height and commanding appearance, exemplary in per- 
sonal habits, Forrest came near to being a military genius. As he 
never commanded a considerable force of men, it  remains a mat- 
ter of speculation what he might have done in charge of an army, 
but as a leader of cavalry he has had few equals. 

See the biographies by J .  A. Wyeth (1899) and J. H. Mathes 
(1902). 

FORRESTAL, JAMES VINCENT (1892-1949), U.S. 
cabinet member and first secretary of the defense department, mas 
born on Feb. 15,1892, a t  Beacon, N.Y. He studied at  Dartmouth 
college, Hanover, X.H., and at  Princeton university, graduating 
in 1915. He served in naval aviation during World LVar I, and in 
1919 resumed his connection with a New k'ork city investment 
banking firm, of which he was made president in 1938. I n  June 
1940 he became an administrative assistant to Pres. F.  D.  Roose- 
velt, and in Aug, was named undersecretary of the navy to direct 
the huge expansion and procurement programs. He was appointed 
secretary of the navy in May 1944, following the death of Sec. 
Frank Knox. 

Upon enactment of the National Security act of 1947, Forrestal 
was appointed to the nen cabinet position of secretary of defense 
and initiated a reorganization and co-ordination of the armed 
services. 

He resigned, effective March 28, 1949. Suffering from what 
navy doctors called "a severe depression of the type seen in op- 
erational fatigue during the war," Forrestal entered the U.S. naval 



5 30 FORSSELL-FORSTER 
hospital at Bethesda. Md., and on May 2 2 ,  1949, plunged through 
a ~vindo~v to his death. 

See Forvestal Diaries, ed. b y  Walter Millis (1951). 
FORSSELL, HANS LUDVIG (1843-1~01); Swedish his- 

torian and political ~vri ter)  \\-as born at  Gefle on Jan. 14: 1843 He 
studied at Uppsala, and had a distinguished career in the civil 
service, becoming in 1880 president of the department of inland 
revenue. He  died at  San Bernardino, Switz., on Aug, 2, 1901. 
Of his historical ~vritings the most important were: T h e  Adminis- 
trative artd Economical History of Sweden A f t e r  Gustavus I 
(1869-7 j) and Pueden in  1j71 (1872). 

FORSSMANN, WERNER (1904- ), German surgeon, 
who shared with A. Cournand and D .  W. Richards (qq.v.) the 19 j6 
Sobel  prize for medicine, was born in Berlin on Aug. 29, 1904. 
Having qualified in medicine at  Berlin university, he started prac- 
tising at  a private hospital at Ebersr~,alde. His contribution to the 
development of cardiac catheterization (9.v.) started in 1929 when 
he opened a vein in his arm and inserted a catheter until it 
reached the right atrium of the heart. He then had an X-ray 
photograph made of his chest. By this daring experiment Forss- 
mann showed the practicability of passing a radio-opaque cath- 
eter into the heart for investigating its structure and function. 
This method made slow progress, however, because of difficulties 
of research. During Tl'orld IVar I1 Forssmann served first at the 
front and later as chief surgeon of a military hospital for the seri- 
ously mounded. In  19jo he was appointed chief surgeon of the 
urological department of a hospital at Bad Kreuznach. In  19j1 
he was honoured as a pioneer in heart research by the Dez~tsche 
GesellscltaJt fiir Kreislaz~#orschztng, and three years later he Tvas 
awarded the Leibniz medal of the German Academic Societies. 
Finally, on Dec. 10, 1956, his services were internationally recog- 
nized. From I9jj Forssmann served as chief surgeon of the 
evangelical hospital a t  Dusseldorf. (R.  B. J . )  

FORST (originally FORSTA or FORSTE),  to~vn  of Germany, 
in the district of Cottbus, on the Seisse. 44 mi. S. of Frankfurt 
an der Oder. Pop. (19 jo) 30.4; j. Founded in the 13th century, 
Forst became part of electoral Saxony in 1740. I t  was ceded to 
Prussia in 181 j. The chief industry of Forst is the manufacture 
of cloth. but spinning and dyeing are carried on. 

FORSTER, EDWARD MORGAN (1879- ), British 
novelist, was educated at Tonbridge school and King's college, 
Cambridge. His first novel, Tl'hcre Angels Fear t o  Tread (190j) 
\vas follo\ved by T h e  Longest Jozlrney (190;) and A Room W i t h  
a T7iew (1908). IVider attention was won by Hox'ards Elzd 
(1910). but thereafter, except for some short stories. The Celes- 
tial O?nnibus (1911)) he published little till 1924. when A Pussage 
t o  India appeared. This was a fruit of first-hand observation of 
Indian life, and with it Forster entered into a fuller recognition 
of his powers as a writer. In  1927 appeared Aspects of the i\70vel, 
his first volume of criticism; in 1936, Abinger Harvest .  

Forster deals with the interaction of two types of character, 
the intersection of t ~ o  planes of living. I n  all his novels he 
brings into conflict those ~ h o  live by convention and those who 
live by instinct; those for whom property and propriety, and 
those for \\-horn personal relationships, are the most important 
things in life. The world of convention he describes with keen 
observation and satire; and his descriptions of it abound in unfor- 
gettable touches of wisdom and humour; in the world of instinct 
and emotion he is really a t  home, and perhaps never so much as 
tvhen (as in several of his short stories) he is frankly telling a 
fairy tale. (J. SP.) 

See L. Trilling, E.  111. Forstfr (1943).  
FORSTER, FRANCOIS ( I  790-187 2), French engraver. was 

born at  Locle in Neufchltel on -lug. 22. 1790. I n  180 j he was ap- 
prenticed to an engraver in Paris, and at the same time he studied 
painting and engraving in the Ecole des Beaux-Arts. He obtained 
in 1814 the first gralzd prin: de gravzlre. The king of Prussia. then 
with the Allies in Paris, beston-ed on him a gold medal and a pen- 
sion of I.joo f r ,  for two years. He then pursued his studies in 
Rome. nhere his attention mas devoted chiefly to the norks of 
Raphael. I n  1843 he succeeded Tardieu in the Academy. He died 
a t  Paris on June 27, 1872. Among his works may be mentioned 

"The Three Graces" and "La Vierge de la LCgende." after 
Raphael; "La Vierge au bas-relief," after Leonardo da Vinci; 
Francis I and Charles V, after Gros; St.  Cecilia, after Paul Dela- 
roche; Durer and Henry IV, after Probus; Wellington, after 
GCra~d; and Queen Victoria. after F. X. Winterhalter. 

FORSTER, FRIEDRICH CHRISTOPH ( I  791-1868). 
German historian and poet, mas the second son of Karl Christoph 
Forster ( I  751-1811) and a brother of the painter Ernest Joachim 
Forster (1800-8j). Born at  llunchengosserstadt on the Saale on 
Sept. 24, 1791, he studied theology at  Jena, afterward devoting 
some time to archaeology and the history of art. At the outbreak 
of the IVar of Liberation in 1813 he joined the army, and by his 
war songs added to the national enthusiasm. He  then became 
professor a t  the school of engineering and artillery in Berlin, but 
was dismissed in 1817 because of his democratic leaning. About 
1829 he received an appointment a t  the royal museum in Berlin. 
He was the founder and secretary of the Wissenschaftlicher Kunst -  
verein in Berlin, and died there on Kov. 8, 1868. 

FORSTER, (JOHANN) GEORG (ADAM) ( I  7 j4- 
I 794), German explorer, writer, scientist and politician, was born 
at Sassenhuben, a small village near Danzig, on Kov. 26 ,  1754. 
With his father, Johann Reinhold Forster, a clergyman and bril- 
liant amateur scientist, he emigrated to England in 1766. I n  1772 
the father and son were invited to accompany Capt. James Cook on 
his second voyage around the world. Georg Forster's account of 
the journey, entitled A Voyage Round the World ,  appeared in 
London in 1777, and the German version, Reise urn die W e l t ,  
in Berlin in 1778-80. This book is a work of travel, science and 
literature all in one! and it established Forster's name as one of 
the most advanced German thinkers and accomplished stylists of 
the time. I t  had a wide influence on German scientific and literary 
writing, including that of Goethe! Johann Gottfried von Herder, 
Friedrich Schlegel, Samuel T .  Sommerring and Alexander von 
Humboldt. Since its publication the literary travel book has be- 
come a favoured genre in German literature, and Goethe's 
Italienisclze Reise and Heinrich Heine's Harzreise are its direct 
successors. Forster made also, in his articles and letters! major 
contributions to the scientific, especially botanical, knowledge of 
the South seas. From 1778 to 1784 he held a professorship at  
Kassel, and from 1784 to 1787 at  the University of Vilna. He  
subsequently became university librarian in Mainz. A keen sym- 
pathizer with the French Revolution, he became the leading spirit 
in the republican government of Mainz. I n  I 793 he went to Paris 
to carry out negotiations on behalf of that government. Mean- 
while the Germans seized Llainz. Unable to return, publicly 
reviled in Germany as a traitor, especially by Friedrich Schiller, 
and disillusioned by what he had seen of the Revolution in France, 
Forster died in Paris on Jan. 1 2 ,  1794. 

His collected ~vorks are Siirizzmtliche Schriftelz (1843) and W e r k e  
(1958- 1. 

BIBLIOGRAPZIY.-K. Kersten, Der Weltzrnzsegler. Johann Georg Adanz 
Forster ( 1g j7 )  ; J .  A. Asher, Georg Forster and Goethe, Journal of the 
-4ustralasian Universities Language and Literature Association, vol. 7 
( 1 g j 7 )  ; A. Leitzmann, Georg und Therese Forster ultd die Briider HZLIZ-  
boldt (1936) ; P .  Zincke, Georg Forsters Bildnis in% Wandel dev Zeitelz 
(1925) .  ( J .  -4. AR.) 

FORSTER, JOHN (1812-18j6), English writer and journal- 
ist, friend and biographer of Charles Dickens and a notable figure 
in mid-19th-century literary London. Born at  Newcastle on 
Tyne. April 2 ;  1812, he read law and history at  University college, 
London. and began to write, undertaking biographies of statesmen 
of the Commonwealth period for a 10-vol. Cyclopedia and con- 
tributing to periodicals. In  1832 he became a critic on the True 
S z ~ n  and there met Leigh Hunt, through.him entering on the third 
aspect of his career-as adviser, agent and proofreader to most 
of the writers of the day. He  joined the staff of the Exanziner in 
1834 and was editor from 1847 to 18 j6. He met Dickens in 1836 
and, until Forster's marriage in 1856, was his closest personal and 
professional friend, follo~ving him as editor of the Daily S e w s  and 
receiving from him the innumerable letters "of unexampled can- 
dour and truthfulness" which formed the basis of his biography. 
After 18j0, ill-health caused his withdrawal into the research 
which had formed the background to his busy life. H e  became 



secretary to the commissioners in lunacy in 1855 and a commis- 
sioner in 1861, and died in London, Feb. 2 ,  1876. 

Forster was a discriminating editor, an indefatigable friend and 
a careful scholar. Pugnacious and possessive, yet inexhaustibly 
kind, he roused strong feelings. He was nicknamed "Fuz" by 
Carlyle, and "the Eeadle of the Universe" by Thornton Hunt. 
caricatured as "Fuzbuz" in Rosina Bulwer's novel, Cheveley,  
loved and admired by "L. E.  L." (Letitia Landon) to whom he 
was briefly engaged, Lady Blessington, Landor, Tennyson and 
Browning. His Li fe  of Dickens ,  3 vol. (1872-74) is an essential 
source book and a literary masterpiece, despite its personal bias 
and occasional suppressions and inaccuracies, especially for the 
period after 18j6. His L i f e  of Oliver Goldsmi th  (1848; expanded 
into L i f e  and T i m e s ,  1854), his L i f e  o f  Landor (1868), and the 
unfinished L i f e  o f  S w i f t  (1875) remain authoritative and read- 
able, revealing, as do his now superseded historical works on the 
17th century, his shrewdness, trenchancy of style and keen, yet 
selective, interest in detail. 

See R. Renton, John Forster and His Friendships (1912) ; M .  Elwin 
in Vi;;orian Wallflowers (1934). 

FORSTER, JOSEF BOHUSLAV (1859-I~SI) ,  Czech 
composer belonging to the school of Dvoi-Bk and Smetana. Born 
at  Prague, Dec. 30, 1859, he was the son of the composer of organ 
music, Josef Forster (1833-1907) After studying at  the Prague 
conservatory, he was organist a t  several Prague churches and 
music critic of N a r o d n y  L is ty .  I n  1888 he married the Wagnerian 
soprano, Berta Lauterer, and from 1893 to 1903 lived in Hamburg 
where he became a friend of Gustav Mahler and taught at  the con- 
servatory. From 1903 to 1918 he was music critic of Die Ze i t  in 
Vienna. In  1919 he taught composition at  the Prague conserva- 
tory and was later appointed director. He died at   no^ Vestec, 
near Mladb Boleslava, May 29, 1951. 

Forster's music was largely inspired by personal memories and 
associations. His second and fifth symphonies, his cantata, Mor- 
tuis  fratribus and his Trio in A minor were tributes to his near 
relatives. He was a devout man and his fourth symphony 
("Easter Eve"), and his operas, Nepromozeni  (1918), Srdce 
(1923) and Bloud (1936), were inspired by religious subjects. 
He also wrote four masses, two violin concertos, a cello concerto 
and chamber and vocal works. Though his romantic and religious 
outlook suggests Mahler, his simpler, lyrical works, notably the 
song-cycle, Liebe,  show his allegiance to the heritage of DvoELk 
and Smetana. 

See J .  B. Forster, Der Pilger. Erinnerungen eines Musikers, trans. by 
P.  Eisner (1955) ; J .  B. Foerster, a symposium ed., with a bibliography, 
by J.  Bart% et al. (1949). 

FORSTER, WILLIAM EDWARD (1818-1886), British 
statesman, was born of Quaker parents a t  Bradpole in Dorsetshire 
on July I I,  1818, and educated at the Friends' school at Totten- 
ham. Becoming a woollen manufacturer at Bradford. Yorkshire 
(whence after his marriage he moved to Burley-in-Wharfedale), 
he became known as a practical philanthropist. In 1846-47 he 
accompanied his father to Ireland as distributor of the Friends' 
relief fund for the famine in Connemara, Ire., when the state 
of the country made a deep impression on him. He married in 
1850 Jane Martha, eldest daughter of Thomas Arnold of Rugby. 
Being childless they adopted the four orphans of Mrs. Forster's 
brother, William Arnold. when he died in 1859. One of these 
children. H. 0 .  Arnold-Forster (18 j j-I gag), the well-known 
Liberal-Unionist member of parliament, became a member of Lord 
Balfour's cabinet; he was secretary to the admiralty (1900-03) ; 
secretary of state for war (1903-05); and was the author of nu- 
merous educational books. 

In  1859 W. E.  Forster stood as Liberal candidate for Leeds, 
and was beaten. In 1861 he was returned unopposed for Bradford 
and again in 1865 and 1868. In 1865 he was made undersecretary 
for the colonies in Earl Russell's ministry, and became a promi- 
nent advocate of imperial federation. In  1866 his attitude on 
parliamentary reform attracted a good deal of attention. He de- 
manded universal education as the essential complement of an 
extension of the suffrage. Forster and Cardwell. as private mem- 
bers in opposition. brought in Education bills in 1867 and 1868; 

and in 1868, when the Liberal party returned to office, Forster 
was appointed vice-president of the council, with the duty of 
preparing a government measure for national education. The Ele- 
mentary Education bill ( see  EDVCATIOX, HISTORY OF) was in- 
troduced on Feb. 17, 1870. The Dissenters were by no means 
satisfied with Forster's "conscience clause" as contained in the bill, 
and they regarded him, the former Quaker, as a deserter from 
their own side; while they resented the "25th clause," permitting 
school boards to pay the fees of needy children a t  denominational 
schools out of the rates, as an insidious attack upon themselves. 
The controversy assumed threatening proportions, and Dixon. the 
Liberal member for Birmingham and chairman of the Education 
league, moved an amendment, the effect of which was to prohibit 
all religious education in board schools. The government made 
its rejection a question of confidence, and it was withdrawn; but 
the result was the insertion of the Cowper-Temple clause as a 
compromise. Extremists on both sides abused Forster, but it  is 
to his enduring credit that the bill of 1870, imperfect as it  was, 
established some approach to a system of national education in 
England. 

Forster's next important work was in passing the Ballot Act 
of 1872. In 1874 he was again returned for Bradford, in spite 
of Nonconformist attacks, and took his full share of the work of 
the opposition front bench. In 187 j, when William Gladstone "re- 
tired." he was strongly supported for the leadership of the Liberal 
party, but declined to be nominated against Lord Hartington. On 
Gladstone's return to office in 1880 he was made chief secretary for 
Ireland, with Lord Cowper as lord-lieutenant. H e  carried the 
Compensation for Disturbance bill through the commons, only 
to see it thrown out in the lords, and his task was made more 
difficult by the consequent agitation. On Jan. 24, 1881, he intro- 
duced, with reluctance, a new Coercion bill in the house of com- 
mons, to deal with the growth of the Land league. The Irish 
party used every opportunity in and out of parliament for resent- 
ing this act, and Forster was kept constantly on the move between 
Dublin and London, conducting his campaign against crime and 
anarchy and defending it in the house of commons. H e  was 
nicknamed "Buckshot" by the nationalist press, on the supposi- 
tion that he had ordered its use by the police when firing on a 
crowd. After the arrest of C. S. Parnell (Oct. 13) Forster's life 
was in constant danger, and he had to be escorted by mounted 
police when he drove in Dublin. On May 2 ,  1882, Gladstone an- 
nounced that the government intended to release Parnell and his 
fellow prisoners in Kilmainham, and that both Lord Cowper and 
Forster had in consequence resigned; and the following Saturday 
Forster's successor. Lord Frederick Cavendish, and Burke were 
murdered in Phoenix park. 

I t  was characteristic of the man that Forster a t  once offered 
to go back to Dublin temporarily as chief secretary, but the offer 
was declined. He delivered his fiercest attack on Parnell in the 
debate on the address (1883), charging him, not with directly plan- 
ning or perpetrating outrages or murder, but with conniving at  
them. Porster died on April 6. 1886, on the eve of the introduction 
of the Home Rule bill, to which he was stoutly opposed. H e  had 
found himself in an increasing degree at  variance with Glad- 
stonian Liberalism on other questions, for instance, as regards the 
Sudan and the Transvaal, nor was he inclined to tolerate the claims 
of the Caucus or the Birmingham programme. When the Re- 
distribution act divided Bradford into three constituencies, Forster 
uas  returned for the central division, but he never took his seat 
in the neu parliament. 

See T .  Wemyss Reid, Life of the Right Hon. H.  E .  Forster. 

FORSYTH, ANDREW RUSSELL (18 j8-1942), Scot- 
tish mathematician, was born at  Glasgo~v, on June 18, 18j8. H e  
studied at  Liverpool and Trinity college. Cambridge, and held 
the 'iollowing posts: professor of mathematics, University college, 
Liverpool (1882-83) ; lecturer in mathematics. Trinity college, 
Cambridge (1884-9 j )  ; Sadlerian professor at Cambridge (189 j- 
1910) and professor of mathematics, Imperial College of Science 
and Technology, London (1913-23). After 1923 Forsyth held 
the post of emeritus professor at  the Imperial college. London. 
His work covered a wide field in pure mathematics and his treatises 
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contained much that was original, showed creative ability and at 
the same time established his reputation as a teacher. Forsyth 
was the author of a number of papers on different. equations, on 
the theory of functions and on the differential invariants of space. 
His Treatise on  the  Theory  of Fz~nctions (1893, etc.) dealt viith 
the theories of Friedrich Riemann. Augustin Cauchy and Karl 
Weierstrass and by means of this work and his other writings on 
the theory of functions, Forsyth stimulated interest in the works 
of Felix hlein, Jules PoincarC, JYeierstrass and other mathema- 
ticians. 

Forsyth also wrote exhaustively on the subject of differential 
equations and most of his work on this subject is contained in 
A Treatise on Diperential Equations (188 j .  etc.) and Them-y of 
Dijevcnticil Eqzmtions, 4 vol. (1890-1906). Forsyth edited vol- 
umes viii to xiii and the supplementary volume of Cayley's Col- 
lected Il.lat/zematical Pnpers and  as the editor of the Qz~trrterly 
Jouvnal of .Ifathematics from 1881 to 1895. He  was a member of 
many learned societies and was awarded the Royal medal of the 
Royal society in 1897. 

The works of Forsyth included Lectures Introdz~ctory t o  the 
Tlzeory of F~ tnc t i o~zs  of Two Coinplcx I'uvicrbles (1914) ; Lectuves 
o n  Diflerential Geolnetry (1912, etc.);  Culczrlzrs of Variations 
(1926) ; Intrilzsic Geometry  o j  Ideal Space (1935). He died 
June 2 .  1912. 

FORSYTH, PETER TAYLOR (1848-1921), an outstand- 
ing Scottish Congregationalist theologian, was born at  Aberdeen 
on May 12: 1848. The son of a postman, he was educated at  Aber- 
deen grammar school and university, and spent a term at Got- 
tingen, where he was deeply influenced by Albrecht Ritschl. After 
a brief period studying theology at  New college, London, he was 
minister of several Congregational churches in England, including 
Emmanuel church, Cambridge. I n  1901 he became principal of 
Hackney theological college, London, where he remained until 
his death in London on Nov. 11, 192 1. He  was a distinguished 
preacher, but exercised his influence chiefly through his numerous 
books and published lectures, which were written in a vigorous and 
highly characteristic, though over-epigrammatic, style. 

Beginning as a theological liberal, Forsyth gradually moved to 
a position of great originality and power to which there was no 
precise equivalent in his own time, although it had some affinity 
with the "positive theology" of Germany. H e  had little in com- 
mon with old-fashioned evangelical orthodoxy but was the shrewd- 
est critic of the modernistic liberalism which was then at the 
height of its popularity in the free churches. H e  reasserted the 
classic faith of the Reformation in terms appropriate to his own 
time, bringing the word "grace" back into Protestant theology and 
showing afresh what was meant by the sovereignty of God revealed 
in holy love in Christ. He  thus anticipated many of the charac- 
teristic insights of Karl Barth, and there are also similarities of 
spirit between the two men. 

Forsyth's most famous book, T h e  Person and Place of Jesus 
Christ  (1909), was an attempt, in his own phrase, "to moralise 
dogma," to express in terms of modern personal experience the 
meaning of the doctrine of Christ's divinity. His Positive Preach- 
ing and the Modern  Mind (1907) and Lec t t~re s  on  T h e  Chz~rch 
and the  Sacraments (1917) recalled Protestants to the richness 
of their own teaching about the church at  a time when liberalism 
and evangelicalism together were in danger of making them forget 
it. H e  also wrote on the relation between Christian faith and the 
questions of his day. T h e  Justification of God (1916) is one of 
the best essays of the 20th century in this subject. Christ on  
Parnassus (1911) was notable as one of the first efforts in the 
same century to relate theology and the arts, although it has worn 
less successfully than most of his writings. 

I n  the range of his interest and the breadth of his sympathy 
Forsyth was the successor in the theological life of England of 
John F. D. Maurice (q.v.), whom he greatly admired. Like 
Maurice, he was widely misunderstood in his own time, although 
never without po~verful support and devoted disciples. Since the 
theological revival led by Barth, however, his work has been much 
more readily understood and appreciated. 

See G. 0. Griffith, The Theology o f  P. T .  Forsyth ( 1 9 4 8 ) ;  R. M .  

Brown, P. T. Forsyth: Prophet for Today ( 1 9 5 2 ) .  (D. T. J.) 
FORSYTHIA, an old world genus of the olive family with 

several very showy, hardy, spring-blooming species that are widely 
planted for their profuse, usually yellow floners that bloom be- 
fore or with the unfolding of the foliage. and are commonly called 
golden bell. They usually have arching or spreading branches 
bearing opposite leaves. 2 ;  to 6 in. long, that are carried late in 
the fall and often become olive or purplish in colour. The plants 

are not particular as to soil and 
do well in partial shade, although 
they prefer the open, especially 
in masses against a background 
of evergreens. 

1f;eeping golden bell (F. szts- 
pensa),  an upright shrub to 10 ft., 
with the tips of the long, arching, 
hollon- branches often pendulous 
and, in age, rooting at  the tip, 
has golden-yellow flowers about 
an inch long. Some of its horti- 
cultural varieties s h o ~  ~~ar ia t ions  
in plant form. Greenstem golden 
bell (F.  viridissinti~l .  has erect, 
bright green branches, reaching 
l o  it.. and greenish-yellow floxvers 
about an inch long. Border 
golden-bell (F .  i l~ trr~rzrdia j ,  a hv- 

R U C H E  

W E E P I N G  G O L D E N  B E L L  ( F O R S Y T H I A  
brid between F. s~lspi,ilscl and >. 

S U S P E N S A I  
~ i r i c l ' i s s i ~ ~ ~ a ,  is deemed by many as 
the best of the forsvthias. uartic- 

ularly the variety spectabilis ~ i t h  its bright yello~v~flowers' about 
11 in. long. 

Other varieties shoxi~ f lol~er  colours from pale to deep yellow. 
Early golden bell (F .  o v c ~ t a ) .  sometimes called Korean forsythia, 
a shrub up to j ft . .  has solitary, amber-yellow flowers about 23 in. 
long. I t  is the earliest to bloom. (J.  11. BL.) 

FORTALEZA, a city and port of Brazil and the capital of 
the state of Ceara ( q . ~ ' . i ,  on a crescent-shaped indentation of the 
coast line. 7 1  mi. from the mouth of the Ceara river. Pop. (19 jo j  
20j.0 j. (1958 est.i 37j .264,  The city stands on an open sandy 
plain overlooking the Atlantic. and is regularly laid out. ~v i th  
broad streets and numerous parklike squares. 

Because of the arid climate the vegetation is less luxuriant than 
in most Brazilian cities. The usually high temperature is modified 
by the strong sea xinds and the climate is considered healthful. 
A small branch of the Ceari river: called the Pajeu, traverses the 
city and divides it into two parts, that on its right bank being 
locally known as Outeiro. Fortaleza is the see of a bishopric, 
created in 18 j+ 

Its public buildings include the government house, legislative 
chambers. bishop's palace, an episcopal seminary, a lyceum (high 
school) and hospital. The port is the principal outlet for the 
products of the state. Long an open roadstead harbour, it has 
been much improved by construction of a breakwater and port 
facilities at Llucuripe point 4 mi. E. The BaturitC rail17-ay. built 
by the national government partly to. give employment to starving 
refugees in times of long droughts. connects the city and its port 
with fertile regions to the southwest and extends southeast to Patos 
in Paraiba. 

The exports include sugar. coffee, rubber, cotton, carnauba wax, 
oiticica oil, rum, rice, beans. fruits. hides and skins. 

Fortaleza had its origin in a small village adjoining a fort estab- 
lished by the I'ortuguese at this point in early colonial times. 
In  1654 it took the name of 1-illa do Forte da Xssump~5o, but it 
was generally spoken of as Fortaleza. 

In  1810 it became the capital of Ceari captaincy and in 1823 it 
Lvas raised to the dignity of a city under the title of Fortaleza 
da Sova Bragan~a.  I t  is sometimes referred to as Ceari.  - .  

(Js. J. P.) 
FORT ANCIENT, prehistoric Indian defensive work on the 

Miami river in \\'arren county. Qhio, stands on a headland (260- 
280 i t . )  projecting from a plateau. and is now included in a state 
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park. The total area is estimated at  IOO ac., and its solid content 
a t  3.000,000 cu.ft. The wall, chiefly of earth cast up from an 
inner ditch. follows the zigzag course of the bluff. except \<here 
it crosses the level neck in the rear of the fort. and is 18.712 it., 
or a little more than 33 mi. in length, while the height is 6 to 10 

it . ,  except at the only level point of approach, the neck referred 
to above. where it is 18 to 19 ft. At the north the points more 
easily approached are generally narron, sloping ridges, crossed at 
the upper terminus by a wall, outside of x~hich the ridge was cut 
down several feet to present a steep slope c~rresponding to the 
outer slope of the wall; but where similar ridges form approaches 
from the south and at some other points, the defenses are formed 
by raising the wall considerably above the usual height. The most 
vulnerable point was at the isthmus separating the two portions 
of the fort, k n o ~ ~ n  as the Old Fort and the Sew Fort. where a 
short space was undefended, though the ascent is not difficult. 
Several small mounds and a number of stone graves containing hu- 
man remains mere mithin the fort. 

FORT DODGE, a city of Iowa, US. ,  situated on the Des 
Moines river a t  its junction with the Lizard, 85 mi. N.W. of Des 
Moines; the seat of Webster county. I t  was established as an 
army post, Ft.  Clarke, Aug. 23, 1850, and in 1851 renamed 
in honour of Israel and Henry Dodge, father and son, senators from 
Wisconsin and Iowa. When the troops left in 1853 Maj. William 
Williams remained and bought the land and buildings. He laid 
out the town the following year and became its first mayor and 
postmaster. The town was chartered as a city in 1869. Many of 
the earlv settlers of the fertile lands around Fort Dodge who held 
title under federal patents were dispossessed in the 1860s by the 
Des Moines Navigation and Railroad company which had its grant 
from the state of Iowa ior work done in a futile effort to make 
the river navigable. 

Extensive gypsum deposits make Fort Dodge one of the centres 
of this industry. Clay is abundant and several plants make 
tile, brick and sewer pipe. Other industries include meat pack- 
ing, farm implement plants and pharmaceutical production. 
(For comparative population figures see table in IOWA: P O ~ U -  
lation.) 

The "Cardiff giant," famous hoax of the 19th century was carved 
from the Fort Dodge gypsum deposits. In 1868 George Hall of 
Binghamton, N.Y., procured a block of gypsum from the deposits 
in Fort Dodge, hauled it overland to Chicago, had it carved in the 
shape of a human figure, and buried it near Cardiff, Onondaga 
county, N.Y., where it was discovered by men digging a well in 
1869. The "Cardiff giant" was exhibited in various parts of the 
country as a petrified man or a statue dating from prehistoric 
times, and m-as the subject of much discussion among scientists and 
scholars, until the hoax was exposed by Othniel C. Marsh of Yale, 
and the perpetrator confessed his part in it. (E. J. BR.) 

FORTESCUE, SIR JOHN (c. 138 5-c. 14791, English judge, 
is famous for his legal treatise written for the instruction of Prince 
Edward, son of Henry VI. The second son of Sir John Fortescue, 
he was born a t  Norris, near South Brent, Somersetshire. He 
was admitted to Lincoln's Inn before 1420, and in 1421 was elected 
to parliament. In  1430 he became a serjeant and in 1441 king's 
serjeant. In  1442 he became chief justice of the king's bench, 
and was knighted the folloming year. He fled to Scotland with 
Henry VI in 1461, when he seems to have been appointed lord chan- 
cellor. In  1463 he went into exile with Queen Margaret, and re- 
turned to England with her in 1471. On the final defeat of the 
Lancastrians, he submitted to Edward IV. He retired to Glouces- 
tershire and died some years later. He was most learned and 
upright, and from his decision in Tkorpe's Case in 1452 stems the 
modern doctrine of parliamentary privilege. His treatise, De 
Laudibus Legzt~n Ayzgliae, was written while in exile, and eulogizes 
the constitution and much of English law and legal education, with 
many comparisons with Roman and continental law, and proposals 
for law reform. I ts  outlook was ahead of its time, and it uas 
not published until 1546. 

His other works included T h e  Difference between an Absolute and a 
Linzited Monarchy (see C .  Plummer, ed., Sir John Fortescue: The  Gov- 
ernance o! England I188jl). See S .  B .  Chrimes, ed. and trans., Sir John 

Fortescue: De Laudibus Legum Angliae (1942) ; Lord Campbell, Lives 
of the Lord Chancellors ( 1 8 6 8 ) .  (R. E. MY.) 

FORTESCUE, SIR JOHN (c. I 53 1-1 607), English states- 
man, was the eldest son of Sir Adrian Fortescue (executed in 
1539), and of his second wife, Anne Reade or Rede. Through his 
father's mother, .Alice, daughter of Sir Geoffrey Boleyn, he was 
connected with Queen Elizabeth I .  He directed the princess Eliza- 
beth's classical studies in Mary's reign, and, on his pupil's acces- 
sion, was appointed keeper of the great wardrobe. H e  entered 
parliament in 1572. I n  1589 he was appointed chancellor of the 
exchequer and a member of the privy council. I n  1592 he was 
knighted, and in Nov. 1601, in addition to his two great offices, he 
received the chancellorship of the duchy of Lancaster. H e  was a 
member of the court of the star chamber and an ecclesiastical 
commissioner, sat on various important commissions, and as 
chancellor of the exchequer explained the queen's financial needs 
and proposed subsidies in parliament. H e  was deprived by James 
of the chancellorship of the exchequer, but retained his two other 
offices. In  1604 Sir John: who stood for Buckinghamshire, was 
defeated by Sir Francis Goodwin, whose election, however, was 
declared void by the lord chancellor on the ground of a sentence of 
outlawry under which he lay, and Fortescue was by a second elec- 
tion returned in his place. This incident gave rise to a violent 
controversy, regarding the chancellor's jurisdiction in deciding 
disputed elections to parliament, which was repudiated by the com- 
mons but maintained by the king. The matter after much debate 
was ended by a compromise, which, while leaving the principle un- 
settled, set aside the elections of both candidates and issued a new 
writ. Fortescue died on Dec. 23! 1607. 

FORT GEORGE RIVER (BIG RIYER). Quebec province, 
Can.. rises in Lake Nichicun at 1.737 ft. above sea level and f lo \~s  
northward for 60 mi. before turning \yest for the final 420 mi. to 
discharge into James bay. Except for its lower course it has no 
well-defined valley and consists of a series of irregular lakes con- 
nected by rapids. Hudson's Bay company posts are situated a t  
its mouth (Fort George) and on Lake Sichicun, the latter being 
established prior to 1800. (J. D .  I . )  

FORTH, a river and firth of east Scotland, the Bodofria estu- 
ary of Ptolemy. I t  is formed by the junction, I mi. it'. of Aber- 
foyle, of two headstreams, Duchray water and Avondhu, the latter 
carrying the overflow from Loch Xrd. The Kelty. the main right- 
bank tributary, joins the Forth on Flanders Moss, s mi. below 
Aberfoyle. The largest tributary is the Teith which enters the 
main river on the left bank, 2 mi. iY.117. of Stirling, and carries 
the discharge of Loch Katrine and Loch Vennachar. All these 
streams have their sources in the high ridge east of Loch Lomond. 
Other left bank tributaries are the Allan water and the Devon. 
After receiving the Kelty the Forth follows a most tortuous course 
over the flat, alluvial, moss and carse country to Stirling and 
Alloa. Thus its course to Kincardine is 6 5 mi.. whereas the direct 
distance is only 38 mi. The fall from Aberfoyle to the sea is about 
80 ft., a fact which largely explains the meanders. The lowest road 
bridge at  Kincardine is generally taken as the beginning of the firth. 
The tidal flow reaches beyond Stirling but very little shipping 
moves above Grangemouth. 

The firth extends 48 mi. from Kincardine to the Isle of May. 
I ts  width increases rapidly below Queensferry to  19 mi. between 
Musselburgh and Largo but narrows again to 84 mi. between Elie 
and the east Lothian shore. Depths are greater in the inner firth 
(over 2 0 0  i t .  near the Forth bridge) and decrease seaward for a 
distance. 

The chief ports are, on the north side, Methil and Burntisland, 
serving.the Fife coalfield, and the naval base of Rosyth; on the 
south side. Leith and Granton serving Edinburgh, and Bo'ness and 
Grangemouth dealing with the trade of the industrial areas to the 
\vest. Inchkeith and Inchcolm are small islands of volcanic rock. 
Both have monastic ruins. (T. HER.) 

FORTIFICATION, the military art or science of strengthen- 
ing positions against attacks. Permanent fortifications include 
lnt ing and elaborate forts and troop shelters; they are usually 
constructed of masonry, concrete or stone and are most often 
erected in times of peace. Field fortifications are those con- 



FORTIFICATION 
structed when in contact with an enemy, or when contact is im- 
minent. They consist of entrenched positions for personnel, 
weapon emplacements, cleared fields of fire for weapons, manu- 
factured obstacles like mines and barbed-wire entanglements. and 
the strengthening of available natural obstacles by utilizing felled 
trees, rocks and other materials. Modern field fortifications re- 
quire concealment and camouflage, and covering fire to hold the 
enemy at  bay. 

There are two chief reasons for fortifications: to obtain the 
greatest advantage from one's own strength and weapons; and to 
prevent the enemy from using his resources to advantage. The 
defender is shielded by the protecting fortification, and the at- 
tacker is delayed or his impetus minimized by obstacles. 

The defense of cities and trade centres, usually by high walls, 
has been important for centuries as a protection for their wealth. 
Permanent fortifications have also been established at  strategic 
points along routes of invasion. Seacoast fortifications have nor- 
mally been for protection against naval attack, though from a 
military standpoint they sometimes included protection from the 
land side. Field fortifications have been used in varying degrees 
since the time of the Greeks and the Romans. 

The citadel was the municipal fortress of the ancient world. 
I t  appeared in cities of Egypt, Greece and the Roman empire. 
Roman citadels were less important than those of Greece because 
they were less necessary as most Roman cities were less exposed 
to potential attackers. 

Obstacles have been utilized throughout history to prevent an 
enemy from coming to close quarters. The Romans depended 
upon protective walls and dry ditches' in the republican era but 
later utilized ditches filled with water and spiked tree trunks set 
in the ground. Obstacles were of little value unless they were 
tied into the defense system. For instance, the concrete dragon's 
teeth of the German west wall of World War I1 were an inconse- 
quential obstacle when no troops or defense guns were nearby. 
Bulldozers merely pushed dirt over them to create an elevated 
road, or engineers dynamited a path through them. 

I n  ancient days, fortifications held up the best attacking troops 
for months and even years. The medieval castle was almost im- 
pregnable until gunpom-der gave artillery increased battering 
power. Even against artillery, the "land battleships" of World 
War I ,  which were tremendous fortifications, were able for a time 
to bear up successfully. In  World War I1 new methods of com- 
bined attack made even the strongest permanent fortifications vul- 
nerable. Field fortifications gave some help to the defense by 
channelizing enemy offensive and local attack. though at no time 
were they impregnable for any considerable period. 

Historically, both permanent and field fortifications were strong 
against hand weapons and engines of war (q .v . ) ,  but required 
extensive modification after the arrival of gunpowder. In the age 
of the tank and airplane, permanent fortifications became inade- 
quate, but field fortifications were able to compel some delay in 
enemy advances. 

EARLY HISTORY O F  FIELD FORTIFICATIONS 

T h e  A n c i e n t  World.-Field fortifications played an important 
role in warfare of the ancient world. The main purpose, particu- 
larly among the Greeks, was to secure an advantage by being above 
the enemy, so that the defenders could stand on a hillside while 
engaging in personal combat. A Roman legion was trained to dig 
a ditch and erect a palisade each night that it made camp. In  
preparation for the defense of the camp, each man had a set job 
to do, and each legionary carried a piece of the palisade that was 
erected inside the ditch. When Roman columns met with resist- 
ance while on the march, half of the force would engage the enemy 
while the remainder prepared a fort on a height or slope. The 
palisades were low because the men behind them fought with 
shields and needed space to use their lances. When campaigns 
extended over long periods, the main camp of the Romans was 
further protected by outlying redoubts, or small forts, which 
were occupied by a cohort of the legion. 

Julius Caesar mentions the building of walls as much as 14 mi. 
long during his campaign in Gaul. On one occasion, Caesar re- 

versed the usual procedure. H e  surrounded a town with a line of 
fortifications 11 mi. long, thus permitting his 60,000 Romans to 
bottle up 80,000 Gauls in Alesia. Then he turned in the other di- 
rection to fight ~oo,ooo Gauls who were in turn besieging him. 
I t  appears that had it not been for Caesar's fortifications, all 
Gaul would have been lost. Caesar was a master a t  field fortifi- 
cation and the construction of obstacles; he employed nearly all 
the basic types known in modern times. 

In later centuries, when the Roman empire had been extended 
through much of Europe, a system of permanent forts was built 
along the Rhine and Danube rivers to form the defense of the em- 
pire. The technique of entrenching for the protection of the legion 
was passed on to the Byzantine armies, which insisted that troops 
entrench their camps in the manner of the Roman legion. The 
Byzantines also erected a chain of fortresses to defend the line 
of the Danube river. These frontier posts were worked into a 
system of defense together with the walled towns and castles of 
the Balkan area. After the fall of Rome, field entrenchments were 
almost unknown for many centuries because the code of feudal war- 
fare looked upon such devices as unchivalrous. 

Middle Ages.-In the 13th century the M o ~ ~ g o l s  revived the 
long-forgotten field entrenchment in Europe. Timur consistently 
followed a tactic of defending his centre in battle by entrenchment, 
employing the troops thus released for strengthening his flank op- 
erations on the wings of the defended position. The next notice 
of field fortification is in the late 16th century during the Hu- 
guenot uprisings against Henry IV. The duke of Parma, in support 
of the Catholic monarch of Spain, fought Henry sqveral times from 
behind field fortifications which his veterans had erected over- 
night. In  this same period the Spaniards, under Parma and his 
successors, encountered a master a t  maneuver and fortification 
in hiaurice, comte de Saxe. Spanish generals tried again and again 
to bring Maurice to a pitched battle. When challenged he threw 
up field fortifications too strong to be taken. 

17th, 1 8 t h  a n d  1 9 t h  Centuries.-Gustavus Adolphus, the fa- 
ther of modern tactics and organization of armies, also made a con- 
siderable contribution to field fortification. The Swedes were thor- 
oughly impressed with the necessity of digging as well as shooting. 
Gustavus had adopted the Dutch engineering system of Maurice, 
comte de Saxe, but he more than an imitator. Outlying posts 
were defended by redoubts, while his forts were protected by pali- 
sades and entanglements; in the field, his armies always built a 
ditch and a wall around their camp. Instead of the single line 
common to his day, he prepared two lines of mutually supporting 
fortifications, possibly the forerunner of the 20th-century system 
of detached fortresses. Gustavus' field fortifications staved off 
his defeat by Johann Tzerclaes, count of Tilly, on the banks of 
the Elbe. Tilly twice attacked the earthworks of the Swedes, but 
was repulsed by case shot fired at  point-blank range from the 
Swedes' new regimental cannon. 

The American Revolution dramatically demonstrated the value 
of field fortifications. At Bunker Hill, the Americans utilized en- 
trenchments in a manner that seemed entirely natural to the fron- 
tier spirit. A low trench, a parapet chest-high or a tree gave the 
frontiersman protection while he reloaded and aimed his musket. 
In all the battles of the Revolutionary War, the Americans uti- 
lized field fortifications, particularly earthworks. At the last 
battle of the war, Yorktown, the Americans and French conducted 
a successful siege against the excellent British defenses, utilizing 
Marshal SCbastien de Vauban's system of digging parallel trenches 
and moving forward gradually against the main system of en- 
trenchments and redoubts. Within a generation, American troops 
under Andrew Jackson at  the battle of New Orleans made effec- 
tive use of cotton bales to defend their position against the ad- 
vancing British troops. 

In the Napoleonic period the one great historical example of 
field fortification was that known as the TBrres Vedras line. The 
duke of Wellington, with 60,000 men, faced French armies of more 
than double his strength in the campaign in the Spanish peninsula. 
During the winter of 1810 he built a series of 87 connected re- 
doubts about 25 mi. N. of Lisbon. There, from two low ranges 
of hills and with almost 300 guns in his redoubts, he defended the 
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Lisbon peninsula from the Tagus river to the sea. Again and again 
the Frenchmen assaulted the slopes but were unable to take Wel- 
lington's position. Later, the lines ~i-ere blockaded by the French, 
but in the spring both armies had to withdraw because they were 
near starvation. 

From the start of the American Civil War, troops fought behind 
stone walls and trees, or dug entrenchments. In  two notable 
sieges. that of Vicksburg. Miss., in the west and a later one at 
Petersburg, Va., in the east, trench warfare was the accepted 
method of siege. The 17icksburg siege lasted almost a year. The 
Union forces supplemented their artillery and rifle fire by mining, 
much in the nature of siege warfare against permanent forts. The 
men tunneled under the fort and placed there a charge of p o ~ ~ d e r  to 
explode after they had withdrawn to safety. In the Cold Harbor, 
\'a,, campaign, when Gen. Ulysses S. Grant sent his troops against 
earthwork defenses of the Confederates he lost 14.000 men in 13 
days. Early in the war Gen. Robert E .  Lee adopted the frontier 
riflemen's breastwork comprising two logs on the parapet of the 
entrenchment. The logs afforded protection to the upper part of 
the soldier's body but enabled him to fire from the slit between 
the logs. 

At no time during the Civil War were great efforts made to fur- 
nish material and supplies for such fortifications. The soldiers 
usually brought their own spades and axes, and mith them built 
field fortifications far beyond anything known to that date. 
Changes in tactics wrought by the new rifles and by field entrench- 
ments on defense did not reach European battlefields in time for 
the Franco-German IVar in 1870. Both armies were so steeped in 
the idea of attack that it was unthinkable to take advantage of the 
folds in the ground and of trenches for defense. 

Wor ld  W a r  I.-The offensive tactics in which the German and 
French armies were educated bogged donn within a few months 
after the outbreak of World War I .  The fire power of the machine 
gun brought the war to a stalemate. War on the western front took 
on the nature of a gigantic siege operation. 

For 600 mi. from the border of Switzerland to the channel, two 
systems of trenches faced each other. During the period from 
December 1914 to March 1918 this zigzag gash of trenches shifted 
no more than ten miles at  any one place with the single exception 
of one salient which the Germans voluntarily gave up in order to 
straighten their lines. For 2 9  months the expression "western 
front" became synonomous with a new way of life which v7as lived 
by several million uniformed men. "KO man's land" was known 
around the norld. At night it was often lighted up by coloured 
flares and br~lliant star shells. At the glimpse of a patrol nervous 
fingers touched off hundreds of rifles, machine guns and artillery 
cannon. As the danger disappeared, the battlefield returned to its 
former quiescence, while a few men did sentry duty in the trenches 
and their fellow soldiers slept as best they could in the dugouts 
deep under the earth. In  daytime the opposing lines were marked 
by balloons and occasionally by the dogfights of a few biplanes, 
which strangely enough enlivened by their combat the daily grind 
of the human moles in the trenches. 

Throughout this entrenched line, the typical trench system mas 
not unlike the parallel trenches n hich Vauban (see belon, Peuwza- 
nent Fortzficatio~zs: Vaztban's Siegecraft)  had prepared two and 
one-half centuries before as a means of attacking fortresses. Early 
in the TI-ar. the trenches mere normally in four parallels about a 
mile in depth. Each trench mas angled so that no enemy, stand- 
ing at one end, could fire for more than a few feet down its length. 
In  the zigzagging of the trenches lay protection for the defenders 
when a breakthrough occurred at  one point. Each of the four lines 
of trenches a a s  connected by a series of communication trenches. 
perpendicular to the front. These were the supply avenues for 
the bringing of food, ammunition and mail and through which 
relief and replacement of troops mere affected. In general, the 
first line of trenches mas known as the outpost line and was thinly 
held. The next t n o  lines liere commonly called the main line 
of resistance and the supporting line, ahile the fourth was the 
reserve line. Still farther to the rear of this rigid defense system, 
the artillery mas posted. The main purpose of this defense in 
depth was to prevent an enemy from getting through the third iine. 

After many months of stalemate. both sides adopted new ideas 
in both attack and defense. The Hindenburg line in the rear of the 
regular trench system was the German contribution to defense in 
depth, far beyond the one-mile-deep, rigid defenses previously 
used. The Hindenburg trench system was an extremely elaborate 
field fortification ~ b i t l ~  a unique feature knomn as the pillbox. 
These concrete shelters for machine guns mere spaced along the 
front where the protected machine guns were most effective 
against infantry attack. Behind the pillboxes were trenches and 
dugouts reinforced with concrete designed to withstand artillery 
bombardment. These defenses were scattered over a depth of 
three or four miles. The second position, spaced approximately 
two miles from the first, was out of range of artillery. The artil- 
lery, being about two miles behind its own front lines, was there- 
fore four miles from the second. or main positions, of the Hinden- 
burg line. This distance mas further than the artillery could fire 
effectively. Another reason for this spacing was that, in the attack 
formations, the co-ordination between infantry and artillery had 
become so close that the troops followed a creeping barrage which 
moved forward on a regular time schedule without regard to the 
actual position of the troops. 

FIELD FORTIFICATIONS O F  WORLD WAR I1 
AND THE KOREAN WAR 

Defensive Systems.-Entrenchments in World War I1 fol- 
lowed somewhat the general pattern of those of lVorld iVar I ,  mith 
one great exception. They had to be prepared for all-around de- 
fense against tank attacks The development of the land mine 
made it possible to work out field fortifications nhich restricted 
the movement of tanks but actually did no more than delay the 
enemy for a time. When the German army attacked France in 
1940, the tank columns were organized into two groups; the first 
was primed to rupture the French defense. and the second, in the 
rear, to penetrate and then fan out in exploitation of the attack. 

The French field fortifications nere in many places well built. 
There were dltches sufficiently deep to stop tanks. and antitank 
guns sited to fire down the front of these ditches. First of all, 
the Germans bombarded the French positions mith artillery and 
Ion-flying aircraft. The tanks then advanced under the cover of 
smoke against the zigzag antitank ditches. Knowing about where 
the antitank guns would be placed in the defensive system. one 
vehicle moved against the antitank gun position and, when it was 
knocked out, blocked the view of the gunner. I n  this way, some 
protection was given to other machines nhich moved upon the 
ditch. bridged it with special equipment and then moved forward. 
Against each of the successive defense lines, German tanks ad- 
vanced under cover of smoke against the concrete emplacements 
and pillboxes, utilizing flame throwers to compel the defenders to 
close their loopholes. The German tanks then pulverized them 
with their heavy guns. 

During Ll'orld War 11, field fortifications were thrown up in 
practically every kind of terrain. In  north Africa, men dug in- 
dividual protection trenches, called foxholes, in the desert. or 
used sandbags for the same purpose. The coral rock of some Pa- 
cific islands made it impossible to dig field fortifications. In  such 
cases the only salvation was to stack sandbags. cut down vegeta- 
tion and make use of other devices to create a form of field forti- 
fication. In  the Pacific nar  there were many atolls where Allied 
forces had to mop up Japanese troops hidden in caves, log bunkers 
or trenches that had been covered and cleverly concealed. Japa- 
nese field fortifications had been built methodically during the long 
period of preparation for the expected U.S. offensive; they were 
probably the most difficult ones attacked by the Allies during the 
nar .  Jungle foliage quickly covered the earth which had been dug 
out, making entrances to emplacements and shelters almost im- 
possible to discover except by close inspection, an extremely 
dangerous practice. 

A t t a c k  of F ie ld  Fortifications.- The U.S. method of operat- 
ing against the cave systems of field entrenchments \\-as to employ 
machines, instead of manpower, in every possible way. The se- 
quence sometimes included aerial bombing. follo~ved by naval 
bombardment of the area for days, or even weeks, and then close-up 
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attack by artillery and tanks. The final effort was an infantry 
mopping up after infiltrating through the jungle areas. 

On the eastern European front, the Germans found little diffi- 
culty in moving through the field fortifications of the Stalin line, 
employing tactics of penetration and exploitation by teams of tanks 
and dive bombers which had been so successful in France. How- 
ever, the Germans made the mistake of believing that once through 
the Stalin line they could move unopposed, as they had in France. 
Russians of all ages and sexes helped dig parallel trench systems 
outside such cities as Moscow and Leningrad. They were hasty, 
improvised trenches and antitank ditches, but they proved suffi- 
cient to stop the German attack, which had been blunted by con- 
tinuous fighting. 

H a s t y  For t i f i ca t ion  in Towns.-A striking development in 
the realm of fortifications was the house-to-house fighting in west- 
ern Europe. As combat troops moved into a new village they in- 
variably selected certain homes, preferably those of stone on the 
outskirts of the village, as their field fortifications. The next 
problem was how to develop a co-ordinated field fortification sys- 
tem utilizing the inherent strength of the buildings augmented by 
fieldworks on commanding ground near the town. 

F i e l d  Methods.-The location of field fortifications required 
knowledge of terrain and of the fire power of weapons and evalua- 
tion not only of the protection offered by the ground but also the 
terrain advantages to the attacker. The usual sequence after de- 
termining the general location of combat emplacements was the 
clearing of fields of fire, the provision of observation and signal 
communication, the laying of mine fields and barLed mire entangle- 
ments, the preparation of individual shelters, the emplacement of 
m7eapons, the preparation of obstacles other than mine fields and 
the improvement of supply routes and paths for the movement of 
reserves. As a part of camouflage and concealment, most armies 
took advantage of ruses such as dummy positions and the use of 
deceptive devices, both of which might be interpreted as part of 
field fortification methods. 

The tools the men used for field fortifications were necessarily 
what they were normally carrying with them and in the use of which 
they were skilled. The most important was the entrenching tool; 
an axe vias helpful in hard turf and power tools were especially 
good for heavier construction. Bulldozers, tractors, pneumatic 
drills and other construction tools, as well as explosives, were help- 
ful in preparing field fortifications. Individual shelters and hasty 
emplacements vere usually built with the materials naturally avail- 
able. Manufactured items were also necessary for barbed wire, 
concrete construction and mine fields. 

Occasionally there were natural breastworks and parapets, such 
as in the hedges of the bocage country in Normandy. Stone walls 
in Germany and France on practically every farm and in every 
village also assured certain defensive assistance. In  the hedge 
country, ports for firing machine guns and other weapons were cut 
through the dirt ridges, thus providing a well-camouflaged strong 
point. In  the villages, stone and brick walls as well as rubble from 
demolished buildings made natural breastworks and parapets. 
German forces in Italy showed great skill and ingenuity in taking 
advantage of terrain features to develop a network of field fortifi- 
cations that forced the Allies to pay dearly for every foot of 
ground, particularly at  Cassino. (See WORLD WAR 11: The Italian 
Can~paign, Sept.  1943-May 1915.) 

Foxholes.-Foxholes provided the best defensive position for 
the individual rifleman. They afforded good protection against 
enemy fire, both small arms and artillery, except for direct hits by 
shells. Furthermore, they gave protection against the crushing 
a ~ t i o n  of tanks. The first reaction of foot soldiers in their fox- 
holes when confronted by a tank attack n a s  one of flight. HOW- 
ever, once it mas realized that the tank guns were unable to fire 
a t  a depressed angle, the men's best protection was to crouch down 
in their foxholes a h e n  the tanks passed over them. The best fox- 
hole was found to be about three and one-half feet long, two feet 
wide, or the nidth of a man's shoulders, and a t  least four fect deep 
to the firing step. Below the firing step. it was desirable to dig a 
drainage pit mhich, in dry weather, gave some measure of comfort 
as a place for the feet when in a sitting position. Soldiers found 

that the earth taken out of foxholes needed to be removed since it 
gave away the location of the hole. Camouflage was achieved by 
covering the hole with sticks and vegetation. If the unit was in 
the line or in a defensive position for a day or more, foxholes were 
connected into V- or Y-shaped figures for better defense. 

Emplacement  of Weapons.-Dugouts for weapons were more 
involved, since not only the weapon but the men had to be con- 
cealed, and yet there had to be sufficient elbow space for efficient 
use of the weapon. The pit with parapet was the normal type of 
emplacement for weapons. 

The digging in of heavy artillery and supply depots created great 
difficulty. Not only were large areas needed, but mechanical equip- 
ment ~ i a s  required to dig these emplacements and shelters. I n  
many cases, time and effort mere saved by digging into the sides of 
hills or by merely constructing a camouflaged area in heavy woods. 
Another method was to push earth around the supplies and then 
cover the area with camouflage nets or natural materials. 

Mines.-In field, as well as permanent, fortifications, the ob- 
stacles of World War I1 were much more complex than and varied 
greatly from those of World War I .  The greater use of vehicles, 
amphibious operations and air-borne drops all evoked the develop- 
ment of obstacles. On the defensive, antipersonnel and antitank 
mines mere located so as to offer additional security to the defend- 
ing unit. For example, antipersonnel mines were used to break 
up or hinder enemy patrol action and to slow down infantry as- 
saults. The antipersonnel mine was a charge of explosive, encased 
in steel, wood or plastic and equipped with a detonator activated 
when a fuse was stepped on, pulled or kicked. German box mines 
popped into the air when fired, often blowing off the foot of the 
individual who had fired it. This mine was also used for "booby 
traps," a method of killing or injuring souvenir-hunting soldiers 
particularly. Traps were placed on doors of evacuated buildings, 
on equipment which might be picked up, in abandoned vehicles 
and wherever else human ingenuity dictated. The trap was usually 
so hidden that an unsuspecting person set it off merely by lifting 
or moving an apparently harmless object. 

Antitank mines were similar to antipersonnel mines in their ac- 
tion. but were heavier and had greater explosive charges in order 
to blow the tracks off tanks and to blow up vehicles. Obviously, 
mine fields were of permanent defensive use only when covered 
by weapon fire. 

I t  was absolutely essential to leave paths through friendly mine 
fields, and it was required that all friendly mine fields be shown 
on maps. During the mar, retreating troops often laid what were 
known as nuisance mine fields. scattering them along normal ave- 
nues of approach to slow the advance of their opponents. In  lay- 
ing mine fields the geometric patterns were varied so as not to be 
obvious. Yet mine fields had to be laid quickly and recorded so 
there ~$~ould be no difficulty with them later. Mine clearance never 
quite caught up with mine laying, partly because it was slow work 
locating mines and then deactivating them to make them harmless. 
Toward the end of the war, mines were made with plastic and were 
impossible to locate with the normal radar-type mine clearance 
device which "pipped" when its rays struck metal. (See MIXE, 
LAND.) 

Other  Obstacles.--Many obstacles other than mine fields were 
used against troop movements. The Germans, for example, set up 
tree trunks in fields before the n'ormandy invasion as obstacles to 
parachute troops or gliders. They also felled trees or left vehicles 
abandoned in open pastures where landings might occur. 

There were a number of types of barbed-\$ire entanglements, 
but the most effective mere balls three feet in diameter with two on 
the ground and one placed on top. The wire was rolled in continu- 
ous piece in what is knonn as a concertina. I n  Europe, antitank 
ditches were common and in some places were dug on beaches. 
Other types of obstacles were roadblocks made of logs (the abatis), 
which included trees placed across an enemy path of approach so 
as to point a t  a 45" angle. Another obstacle was a forest of steel 
beams and the cement dragon's teeth of the Siegfried line, mhich 
traversed the \%hole frontier of Germany. At a distance, eight or 
ten roms of them looked like the tread of an automobile tire. 

Typical  F ie ld  Fortifications.-The sequence of field fortifica- 
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tion in World War I1 included the location of a defensive position 
preparation of emplacements and shelters and the creation of ob- 
stacles such as mine fields and barbed-wire entanglements. I t  mas 
regularly put together in a defensive situation in land warfare. 
A schematic picture of a typical battlefield showed an antitank 
ditch running down the centre. The defenders behind it would 
have in sequence concealed entrenched riflemen and gunners 
spaced backward about 600 yd.. so that their machine guns, mor- 
tars and bazookas were able to fire most effectively on an enemy 
held up momentarily by the obstacles in front of the antitank ditch. 
The defenders looked out beyond the antitank ditch to barbed mire 
and the main mine fields, then more barbed wire and, farther in the 
distance, antipersonnel mines and again barbed wire uith mine 
fields among it The total depth of this obstacle area in front of 
the defensive position was usually from 400 to 600 yd. 

An example of the development of complete field fortifications 
in World War I1 was the Papuan campaign in New Guinea in early 
1 9 4 3  when U S. troops attacked Japanese positions in the jungles. 
The defenses often consisted of groups of bunkers arranged about 
five yards apart in circular or oval patterns. Automatic neapons 
mere sited to fire six or eight inches above the ground and long fire 
lanes so skillfully cleacd that the jungle appeared undisturbed. 
A typical Japanese perimeter defense in the Sanananda area was 
about 1 2 0  yd. long and 70 yd. wide. The network of trenches gave 
protection to the riflemen and automatic weaponeers. The posi- 
tions were linked by connecting trenches, and in the centre were 
bomb shelters to which all the men could repair. The outer perim- 
eter included concrete pillboxes artfully worked into the jungle 
vegetation so that they were concealed completely. About ten 
yards from the perimeter and encircling it were trip wires, to which 
antipersonnel mines were attached. 

From 1941 until the Allied invasion of Normandy in 1944, the 
Germans publicized the Atlantic wall as their response to any at- 
tempts at  invasion. Huge guns, pillboxes, entrenched troops, anti- 
tank ditches and barbed-wire entanglements were pictured. The 
Allies meanwhile 't7ere photographing the beaches from the air and 
gathering data about them. Underwater obstacles, though not pub- 
licized, were an essential part of this field fortification. As many 
of them were festooned with mines, they caused great concern to 
the Allies. 

From the bluffs, attacking troops were under constant fire, both 
plunging and grazing, from all types of infantry weapons. In  ad- 
dition, lateral fire was received along the beaches from emplaced 
artillery in concrete pillboxes. Behind the close-up infantry en- 
trenchments, antitank ditches were laid about roo yd. from the 
beach and along the limited number of roads and paths running in- 
land from the beach. 

IVhen the combination of defensive fire, obstacles and well- 
trained troops n a s  considered, it  looked at  first as if any invasion 
would be thrown back into the channel. However, bombardment 
from the air, sea and land was effective in knocking out some of 
the field fortifications. Once a breakthrough was made. and the 
Allied invaders got inland in any area, they compelled the Germans 
n h o  mere nearby to withdraw from thelr long-held Atlantic wall. 
( S e e  WORLD WAR I1 : Allied Reconqzrest of Western Ez~rope j 

Korean  War.-After the first year of the Korean \Tar, elaborate 
field fortifications assumed a prominent role in the fighting. The 
Korth Korean and Chinese troops nere indefatigable in burrow- 
ing into the earth, particularly on the reverse slopes of hills. and 
concealing their positions. They nere known at  times to dig all 
the ~ ~ a y  through a hilltop to reach the crest facing the enemy. 
Extensive log-faced bunkers of the type built by the Japanese in 
IVorld IVar I1 provided safe refuges and were remarkably resistant 
to artillery fire. Both sides follolved the standard practice of 
establishing a thinly held line of outposts to sound the alarm if 
the enemy attacked. The lines of field fortifications Irere often 
fi17e or ten miles deep and extended across the entire Korean pen- 
insula. 

PERMANENT FORTIFICATIONS 

Permanent fortifications have been important in the history of 
warfare since earliest times. These fortifications followed a pat- 

tern which essentially included: the use of walls during the period 
of the Greeks and Romans; the feudal castle with its moat and 
drawbridge; the bastioned fortresses of the early modern period; 
and the ring fortresses or "concrete battleships" of the early 20th 
century. 

Permanent fortifications were. of course, either emphasized or 
relatively forgotten as the cycle of war changed from the defense 
to the offense. J17hen the defensive was predominant, fortifications 
were inevitably important; when the offensive was supreme, per- 
manent fortifications were bypassed or blasted and their place 
taken by field fortifications. 

A n c i e n t  Fortifications.- The civilized tribes of Africa uti- 
lized a bank of earth from which they were able to gain an advan- 
tage over an attacking force by defending from behind a parapet 
filled with alternate layers of stone, earth and logs. Some time 
later came the ~vall made of mud, sun-dried brick or masonry. The  
construction of towers at  intervals along the wall was the next de- 
velopment. The towers served as sentry posts, barracks and rally- 
ing points for the defenders; they were spaced close enough to 
permit archers to cover the intervening distance with arrows. 

I n  Egypt, labour was available to build vvalls as much as 120  i t .  
high and 30 it .  thick. Frequently a ditch was dug on the outside 
to keep attackers and their siegeworks a t  a distance. The attacking 
group usually tried to scale the vial1 or heap up materials, such 
as branches, to give them a footing and to permit them to hurdle 
the wall. As the walls became higher and too difficult to scale, 
men turned to attacking devices such as the battering ram and to 
mining. The use of devices for throwing heavy missiles came 
later, though they were mentioned at  the defense of Jerusalem 
against the Philistines in the 8th century B c. At the siege of 
Jerusalem t a o  centuries later, there is the first mention of the 
ram and of movable towers designed to overlook the walls. (See  
ENGIKES OF WAR.) 

In  Greece and Rome the feats of building fortresses and towers 
and constructing the mechanical devices for attack are the wonder 
of modern engineers accustomed to machinery and the use of 
steam, hydraulic and diesel engines. The Romans brought forti- 
fications to a stage of development unequaled until Vauban. They 
perfected the siege towers, one of which Caesar mentions as being 
150 ft high. The lower stories housed the battering ram, which 
had a pointed head for breaching walls and a ram's head for bat- 
tering nalls. The upper stories were occupied by archers whose 
object was to drive the defenders from their platforms. Mention 
1s made also of hinged bridges at  the top of the tower which were 
dropped to assist the assaulting parties to get into the fortress. 

The long history of the wall as a dominant feature of permanent 
fortifications must include mention of the famous Chinese wall, 
built about the 3rd century B.C. The great wall was 1,400 mi. long 
nit11 25,000 tomers; it mas as much as 17 i t .  thick mith an average 
height of more than 2 0  ft., but even so did not prevent invasion 
by large armies. I t  did serve as an obstacle to small raiding par- 
ties who nere unable to get their horses over it  and lacked the tools 
for opening a gap in the wall. 

R o m a n  Empire  Defense.-Great walls were built by the Ro- 
man emperor Hadrian in Britain and between the Rhine and Dan- 
ube. The barbarians, though able to make raids against Roman 
outposts. were not capable of strong attacks against valled for- 
tresses Accordingly. the Roman plan for frontier defenses in- 
cluded masonry malls and fortified camps, and in places merely a 
line of detached forts. The number of defenders was normally 
small, though reserves had to be concentrated to meet the invaders 
when they broke through. As the barbarians grew in strength, the 
forts developed into fortified cities nhich served as refuges for the 
neighbouring people. 

The defense of the empire was on the Rhine, or in Britain, but  
alljays a great distance from the city of Rome. As a result, the 
city was relatively unfortified and stood as testimony to the fact 
that fortification >\as not needed when a nation's strength was 
great enough to meet the enemy far from its borders. On the other 
hand, Constantinople, nhich stood for 1.000 years as the bulnark 
of the eastern Roman empire, fought off one besieger after another. 
During this period the genius of its military leaders managed a t  
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first to extend the empire's frontiers, but there were a number of 
times later when the empire was overrun except for its greatest 
city. 

Medieva l  Castles.-The decline of the Roman empire and the 
barbarian invasions brought new problems to the defense of west- 
ern Europe. The more powerful groups fortified their states 
against the marauding bands, and the weaker turned to the stronger 
for protection. Central governments dwindled away, to be re- 
placed by local lords whose strongholds were their castles, located 
on difficult ground since they were used mainly for passive defense. 

The forts constructed by William the Conqueror to consolidate 
his conquest of England were of wood. On the other hand, the 
Norman castles in western Europe were built of stone, to get maxi- 
mum strength and utility with a minimum perimeter to defend. 
The-Normans constructed a single large tower, named a keep or 
don'jon, and surrounded it with a low wall a short distance from 
the tower. As time went on, this outer wall became the first line 
of defense and was gradually moved farther from the keep. Most 
of these castles were practically impregnable against the siege 
weapons then available. Blockade was the only way to reduce 
them, but long blockades were very difficult to maintain because 
the lords were unable to keep their serfs for more than 40 days' 
service each year (see CASTLE). 

In f luence  of Gunpowder.- The introduction of cannon in the 
14th century brought about new developments in fortifications. 
Protection thereafter lay only in the erection of much larger and 
better-built fortifications. In  1450 Charles VII of France had 
so powerful a siege train that he captured all the castles in Nor- 
mandy from the English in one year. Charles VII I  moved against 
Italy a t  the end of the same century and conquered so many castles 
and fortified towns that it became obvious a new defense system 
was needed. The leaders of the opposition came from Italy, and 
many of them were the greatest figures of the Renaissance. Leo- 
nardo da Vinci, hlichelingelo and Niccolb Machiavelli all inter- 
ested themselves in the problems of defense. About this time the 
famous painter Albrecht Diirer became the first to write of mod- 
ern fortifications. 

Bast ioned Forts.-After 1500, when the private castle had lost 
its defensive capacity, interest centred again on the defense of 
cities and tosns,  as had been common in ancient ages. The citadel 
once again achieved a position of importance as the centre of mu- 
nicipal defense. Strategically significant were border towns like 
hletz and Verdun between France and Germany, and cities like 
LiCge, Xamur and Charleroi on the Franco-Belgian border. Na- 
tions sought to control the key approaches to their territory while 
giving themselves a base or springboard for invasion against enemy 
countries. From that day to the 20th century, military engineers 
laboured to make these fortress cities strong. 

The terms used by military engineers which are of importance 
in studying forts and sieges include: the complete wall, known as 
the enceinte; the parapet or top of the wall; the escarp or face 
leading into the ditch; the counterscarp or opposing wall of the 
ditch; the covered way on top of i t ;  and finally a mound or glacis 
leading away from the fort (see fig. I ) .  The glacis was sloped 
upward so that a projection of its incline was higher than the 
parapet wall. Artillery fire directed at  the fort could not be raised, 
and thus projectiles were often lost in the soft earth of the glacis 
instead of reaching their target. 

The general outline of the fortress was also changed, the old 
straight walls being altered by adding a bastion. These were pro- 
jections shaped like an ace of spades, which assured that the de- 
fenders' weapons and artillery ~vould ward off the assault forces 
when they approached the walls. Bastions were built into the forts 
a t  intervals and so arranged that their guns covered each other. 
The usual forts had five or six bastions, and were called star for- 
tresses. 

Military engineers developed many elaborate geometric pat- 
terns to increase the power of defense, their competition in design 
emphasizing that once again the defense had become dominant 
over attack. 

After the development of the bastion, military engineers still 
sought the objective of obtaining the greatest amount of protec- 

PARAPET EXTERIOR SLOPE COVERED WAY 
TERREPLEIN GLACIS 

FIG.  1.- DIAGRAM O F  A TYPICAL C R O S S  S E C T I O N  O F  A FORT 

tion, combined with the strongest defensive fire power. The sim- 
ple star trace (i.e., outline) with four or five bastions was replaced 
by the tenaille trace (fig. a ) ,  in which the flanks were placed back- 
to-back between the faces. This had the disadvantage that there 
was still a certain amount of dead ground in the ditch which could 
not be reached by the guns on the parapets. Eventually military 
engineers found the solution in what became known as the bas- 
tioned trace, its flanks directly opposite each other and linked by 

A 
curtains (fig. 3). In succeeding decades, 
fortifications became geometrical patterns 
with all sorts of details such as gates, sally 

F I G ,  2,-TENAILLE TRACE ports and hornwork coverings. Each part 
of the fortification became a separate fort 

that could be divided off from the remainder and be self-sustaining 
with its own garrison, while still offering mutual support to the re- 
mainder of the units in the system. 

Vauban's Siegecraft.-Even the bastioned fortress had a short- 
lived day of predominance, for in the latter part of the 17th cen- 
tury Louis XIV's engineer officer, Marshal SCbastien de Vauban, 
developed a systematic method of attacking bastioned forts. His 
objective was to make a breach in the walls through which the .it- 
tacking column could pass, but to do this he had to establish his 

artillery on the glacis directly op- 
\ posite the wall. To  make his own 

F I G .  3,-BASTIONED TRACE artillery safe, he had to knock 
out that of the enemv. Since 

the range of guns was from 600 to 700 yd., the first move after 
the investing forces had established themselves was to set up bat- 
teries at that distance to engage in a duel with the artillery in the 
fort. When the artillery defenses had been reduced, though not 
necessarily silenced, trenches had to be pushed to the front, so 
that the guns could be taken to the glacis and the assaulting troops 
prepared in safety for the launching of their attack. The Vauban 
system. which long served as a model for armies, was known as 
the approach by parallel lines (see fig. 4).  I ts  first use was at the 
siege of Maastricht in 1673, where Vauban completed the capture 
in 13 days after commencing the digging of trenches. 

Vauban placed his engineers just behind his heavy siege artil- 
lery, where they dug a trench parallel to the fort's walls. This 
served as a shelter for the infantry, from which they could protect 
the batteries when the defenders sallied forth to try to capture 
them. JVhile the counterbattery duel was in progress, approach 

FIG.  4.- REGULAR ATTACK O N  A F O R T R E S S  ( V A U B A N ' S  S Y S T E M )  
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trenches perpendicular to the walls were dug from the parallel, 
but in zigzag form so that the batteries of the fort could not sweep 
down their length. 

From the approaches, a second parallel trench was dug closer 
to the fort. These trenches were about 12 to 15 ft ,  wide and 
3 f t .  deep. with the earth from the excavation thrown forward to 
make a parapet. The second parallel, about halfway to the wall, 
was again used as a base for the infantry, and was protected in 
part by its own batteries which were brought up in closer support. 
Again the approaches were pushed out, and now they came within 
musket range of the fort's defenders. Specially trained men called 

n r, BATTERY POSITIONS 

FIG.  5 .- DEFENSES OF W A S H I N G T O N ,  D . C . ,  IN AMERICAN CIVIL WAR 

sappers dug slowly ahead under a shelter called a gabion. This 
was a shield on wheels pushed ahead by the first sapper. The lead- 
ing man was followed by others who increased the width of the 
trench and its depth under cover of additional shields. Because 
of the danger of the work at  the head of the sap, Vauban paid them 
on the spot piecework rates which rose rapidly in proportion to 
the risk. He counted on a rate of progress of about 50 yd. a day 
for the usual sap. 

Finally, the third parallel was dug near the glacis, irom where 
the sappers dug their way up the slope to its top. The breaching 
batteries were then established in iull view oi the escarp, and when 
it was breached the fortress usually surrendered. Most of the 
sieges during the century and a half aiter Vauban's successes fol- 
lowed his method with some variation. 

1 9 t h  Century.-As a result of the open tactics of the Revo- 
lutionary army in America, the idea of linear battle formations 
and infiltration was taken up by Napoleon. Also, in the manner 
of Frederick the Great, he depended upon superior strategy and 
expert battlefield tactics to win victories. He did not believe in 
shutting up his armies in fortifications, and whenever possible he 
avoided attacks against permanent forts. \!Then in exile he stated 
that in his campaigns against Austria, Prussia and Spain those na- 
tions might well have been saved irom defeat had their capital 
cities been iortified. Lnder the mode of warfare of that day, as 
long as the government was preserved and had fighting forces ior 
protection, the country was not defeated. Napoleon added, "Had 

Paris been fortified in 1814, my own Empire would have been saved 
from overthrow." 

At the outbreak of the American Civil War, the U.S. had no 
permanent iortifications except on the seacoast. Several fortresses 
were built later, however. such as those in Washington, D.C. The 
system included 68 separate forts, a number of blockhouses and 
20 mi. of connecting rifle trenches. The works were so devised 
that they could support each other by fire. Though never put to 
test, these fortifications had an indirect influence on the campaigns 
in Virginia (see fig. 5) .  

Greater attention was paid to permanent fortifications in the 
Franco-German War. Developments in rifles and artillery made 
attacks against fortresses successful. The Germans Nere victorious 
in rapid order since they attacked with rifled guns against French 
fortifications armed with smooth-bore artillery, and in many cases 
insufficiently protected by detached forts. The German siege how- 
itzer was able to breach the walls of the fort a t  Strasbourg from 
more than a mile away, while the largest German gun hurled shells 
into Paris from a distance of four miles. 

The great increase in artillery range compelled the spreading out 
of detached forts around the fortresses, from a minimum of a few 
hundred yards to a minimum of six miles by 1910. These detached 
works were moved out so far from fortress towns that they became 
almost independent of them. Consequently, fortifying of towns 
became too expensive, and declined rapidly. The towns began to 
seek some other means of defense, and unless a town dominated a 
strategic point its fortifications fell into disuse. 

Artillery made its greatest advance in the race against the de- 
fensive capabilities of fortifications in the latter half of the 19th 
century. Once again the attack became ascendant, requiring land 
fortifications to be rebuilt. The idea of detached forts had, of 
course, increased the capability of defense, but now the construc- 
tion of the forts themselves bad to be changed. I t  was useless 
to have correct dispersion and mutually supporting fire unless 
the forts could stand up under artillery pounding. Revetments 
had to be strengthened immensely and concrete roofs from six to 
ten feet thick were built over them. 

The leading fortification engineer in this period in Europe was 
Gen Henri Brialmont, who was considered a Belgian Vauban. H e  
placed his iorts a t  an average distance of four miles from a city 
such as LiCge, and a t  intervals of approximately two and one-half 
miles. At Antwerp, his defense system was even more dense. His 
idea was that forts could be joined by a ring of infantry trenches, 
but this was never effected by the Belgians. One of his greatest 
contributions was the use of armour to protect the guns. H e  de- 
vised disappearing cupolas, and turrets of steel, so that the guns 
popped out only when they were being fired. The remainder of 
his fortress (known as the ring fortress) was built of concrete. 

Some of the iorts were five-sided, while others were triangular. 
They appeared far smaller than they actually were, because most 
of their bulk was concealed underground. Brialmont's ideas were 
used by the French in developing their fortress systems along the 
German frontier. Antwerp, Liege and Namur were Brialmont's 
masterpieces. 

Wbrld War I.-Though the Allies subscribed to the axiom of 
war that victory is the result of offensive action. they looked to 
their fortresses to give them time for mobilization. The fortresses 
in France and Belgium were designed not only to delay the enemy 
on important lines of advance but also to channel his attack. From 
an offensive standpoint, the fortresses were useful for maneuvering 
since they formed a pivot for the attacking formations. 

By marching through Belgium in 1914, however, the Germans 
avoided the strong fortresses on the eastern border of France. The 
fortresses of LiCge and Xamur in Belgium, and their counterparts 
in northern France, which were in the path of the German right 
wing, were weak in comparison with those iurther south on the east- 
ern frontier of France. The Germans had assessed this problem 
and developed what mas known as the Schlieffen plan. This called 
for a strong right wheeling movement in an area where there were 
good r a i l ~ ~ a y  connections. As long as the Belgians held LiCge, the 
German plan would be blocked. However, it was not a modern, 
strong fortress and its ring of 12 forts fell within 11 days. The 
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town itself, with its vital bridges over the Meuse, was captured 
on the third day, after which the howitzers pounded the fortifica- 
tions for a week more. Namur stood up for only four days under 
German bombardment, and four of the Xntwerp forts were reduced 
in three days. 

Further south, the forts on the eastern front of France gave a 
better account of themselves. There were no serious attacks 
against the Verdun and Belfort fortifications. though the Germans 
did reduce some of the lesser forts in from 2 to 11 days. Conse- 
quently the French high command, seeing how weak fortifications 
were against the new artillery, decided to abandon permanent forts 
like Verdun and put their faith in field fortifications. Hoviever, 
when it was later discovered that the steel turrets and concrete 
of the modern forts had suffered little damage, they were reoccu- 
pied and became the focal points for some of the greatest battles 
of the war. 

Permanent fortifications were nor only costly but they gave an 
illusion of security. Field fortifications had proved as effective 
as permanent ones since they were able to take advantage of con- 
cealment and had been built rapidly in many areas. During the 
war there had been few instances of the use of mines, or sapping, 
against permanent fortifications. On one occasion 2 0  mines, con- 
taining r.ooo,ooo lb. of explosives, were detonated under the 
German lines on the Messines ridge. Before that time, mining op- 
erations had been resorted to in the battle of the Somme, where 
great quantities of explosives were used against the Ludendorff line. 
One mine, for instance, took months to'complete and  hen ex- 
ploded its concussion n a s  felt ten miles away. Gen. Erich Luden- 
dorff reported that "the moral effect of these explosions was simply 
staggering." Just as the appearance df the tank made fortifications 
of a permanent type less useful, so, too, did tanks eliminate the 
need of these tremendous mining operations. . 

The experience of IVorld IVar I appeared to have dictated the 
passing of the great fortified areas, but the French continued to 
rely upon an elaborate chain of defenses which they built in the 
interim between World Wars I and 11. 

Developments Between 1918 and 1939.-The fact that cer- 
tain modern fortresses had held out against German artillery during 
World War I, as well as the admitted saving in military manpower, 
induced France to build the celebrated Rfaginot line as a perma- 
nent defense against German attack. This ultramodern defensive 
fortification showed traces of the old circular system of fortifica- 
tions but its dominant feature was linear. The Maginot line was, 
from the standpoint of the troops, a tremendous advance over 
previous fortifications. I ts  concrete was thicker than anything 
heretofore known and its guns heavier. In addition, there were 
air-conditioned areas for the troops, and the line was usually re- 
ferred to as being more comfortable than a modern city. There 
were recreation areas, living quarters, supply storehouses and un- 
derground rail lines connecting various portions of the line. Strong 
points had been established in depth, capable of being supported 
by troops moved underground by rail. 

Germany, too, fortified the Rhineland in 1936 with a series of 
obstacles and pillboxes known as the Siegfried line. I t  had steel 
and concrete defensive positions, behind great masses of concrete 
and steel obstacles running along the entire frontier of Germany. 
The frontier fortifications of the Soviet Union against Poland, 
k n o ~ ~ n  as the Stalin line, were built on the model of the hlaginot 
line. 

World War 11.-The Germans marched through Belgium in 
May 1940 on a modified Schlieffen plan. As in 1914, they struck 
a t  the crossings of the Rleuse and at  the Albert canal near LiCge. 
Once more the Allies expected the LiCge fortifications to hold 
the enerny for a time along the Meuse. IIowever, the system's 
key fort of Eben-Emael fell within 24 hours. The whole world 
mas startled by this rapid fall of a modern fortification. The 
Belgians had manned the fort ~v i th  good troops and incorporated 
tile newest idcas in its erection. 

The alarm of the western xorld was expressed in the phrase 
"secret ~veapon." The Germans never disabused the ~vorld of 
this thought. For a long time there was a belief that the Germans 
actually had some nelv weapon which could bring about the down- 

fall of a modern fort in a day's time. In  reality, the Germans 
had merely planned the operation completely and rehearsed their 
attack with models. The assault was perfection in co-ordination. 
Early in the morning German gliders landed troops directly on 
top of the fortification. Trained engineers acted swiftly in placing 
charges to blow up the cupolas, used explosives against the am- 
munition hoists, and even dropped grenades into the muzzles of 
the guns. By the time the air raid sirens had given their warning, 
dive-bombing planes were bombarding the other forts. The air- 
borne troops were strengthened by infantry which crossed the river 
in rubber boats, and together they mopped up the entire LiCge 
fortification system in an unbelievably short period. Besides at- 
tributing the fall of the forts to new weapons, the "fifth column" 
was also blamed. The real reason was skill, plus the action of the 
air-borne troops, and the co-ordination of all German arms, both 
ground and air, in the attack. 

The Germans continued their march through Belgium and 
crossed the Somme, where they struck at  Sedan at  the northern 
end of the Maginot line. Having made a breakthrough with their 
tanks and planes, they continued around to the rear of the line, 
making it useless. Later, on the eastern front, the Germans used 
similar tactics in cutting through the Stalin line. Again and again 
they broke through at  one point, employing a combination of tanks, 
planes, infantry and engineer troops to exploit their success as they 
had done in France. In  some places the Russian zone of permanent 
fortiiications was roo mi. deep but it was insufficient to halt the 
German blitzkrieg. 

The Soviet Union, however, had never placed the same depend- 
ence upon the Stalin line that the French had on the Maginot, 
but considered it rather as a method to compel the Germans to 
attack through certain areas. One writer maintained that upon 
the German breakthrough of the Stalin line they were the victims 
of a Maginot-line complex in reverse, for they believed the of- 
fensive had been successful once the fortified line was pierced. 
The delay which the Germans encountered in getting through the 
line gave the Russians two months to determine the direction of 
the German attack and to bring up their reserves. Also, the line 
had blunted the cutting edge of the German offensive. 

A short time later, the great coast defense of Singapore fell 
to the Japanese, an event which the western nations hardly be- 
lieved possible. For Singapore was "the mighty bastion of the 
far east" and a symbol of Allied resistance. The Japanese landed 
far to the north of Singapore and after fighting their way south- 
nard, attacked it from the land side. The fort was under con- 
stant attack from the air and was heavily bombed by artillery. I t  
had neither fighter planes nor anti-aircraft guns for defense, and 
its huge 16-in. guns could fire only seaward. 

During the middle period of the TYar, little was heard about 
permanent fortifications playing a part in any of the battles. 
'There mere none in north Africa except the crumbling Mareth 
line in southern Tunisia, and none at  all in the Pacific war after 
the fall of Corregidor in the Philippines. The great battles of 
1942 and 1943 were fought behind and against field fortifications, 
though during this period there mere the great defense and siege 
operations at  Leningrad. This city, despite the support of a 
number of naval forts on the Baltic and a lake to its rear, was 
not completely fortified. However, the combination of permanent 
forts, water barriers, field fortifications and ruined buildings made 
of the city a fortress which held out for 515 days until relieved 
by Soviet forces. 

By 1944 there was more and more emphasis on concrete and 
steel fortifications in the defense of Germany's "fortress of 
Europe.'' Newsreels from Germany filtered out through neutral 
nations to show the world the strength of the channel defenses. 
Tremendous areas of concrete served by rail and road and mount- 
ing railway guns in disappearing turrets brought fear to the 
onlooker. The forts were built into the sides of cliffs and gave an 
appearance of impregnability, beyond anything known in previous 
fortifications. Ho~vever: when the Allied troops went ashore in the 
invasion of Normandy they caught certain of the garrison troops 
napping and also utilized both air and naval bombardment to drive 
the garrisons underground. I t  was found upon entering the con- 
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tinent that the permanent fortifications at  the seacoast had insuffi- 
cient support of infantry troops and that there was not a continu- 
ous fort along the entire seacoast as had been intimated by German 
propaganda. 

At the close of World War I1 it was generally concluded that 
permanent fortifications were not worth the economic cost and 
the material effort, because, in most cases, delay of an enemy 
could be accomplished by other means. That is not to say that 
permanent fortifications were forever outmoded, since in an 
atomic attack troops might well return to earth or concrete 
dugouts. Also, permanent fortifications when fitted into a de- 
fense pattern continued to have a definite use along river lines 
and near mountain passes. Third-dimensional warfare, however, 
had very nearly ended their usefulness as harbour defenses or 
beach defenses. See COAST DEFENSE; TACTICS. 
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FORTIS, ALESSANDRO (1842-1909), Italian statesman, 

a prominent republican of the Risorgimento who eventually be- 
came prime minister under the monarchy, was born at  Forli. He 
was brought up as a republican under the influence of Giuseppe 
Mazzini in the most revolutionary of Italian regions, the Romagna. 
He fought with Garibaldi in 1866 against the Austrians in Trento 
and again in 1867 against the papal troops when Garibaldi tried to 
capture Rome. Most of the Italian republicans had defected since 
the success of the monarchy in 1860. But Fortis still remained 
faithful for some time longer. I n  1874 the government arrested 
him with other republicans as they were working out their party 
program at  Villa Ruffi, but a jury acquitted them. In  1876 the 
party congress at  last agreed to drop their former intransigence and 
to accept the permission held out to them by the new government 
of the left to take part in parliamentary politics. Fortis himself 
became a deputy in 1880, attaching himself to Francesco Crispi's 
group, which sat well over on the left of the chamber. In  par- 
liament he proved to be an assiduous but not brilliant politician. 
H e  was minister of agriculture in Luigi Pelloux's government in 
1898-99. Giolitti chose him as a safe man to take over the 
premiership for a few months in 1905-06. Fortis' most impor- 
tant achievement in this post was to carry through the nationali- 
zation of the railway system. He died in Rome on Dec. 4, 1909. 
(See also ITALY : History.) (D.  M. SH.) 

FORT KNOX, a U.S. army reservation, is approximately 35 
mi. S. of Louisville in Kentucky. Comprising 110,000 ac., the 
reservation contains the United States Army Armored centre and 
the principal U.S. bullion depository. 

The fort was established in 1918 as Camp Knox and used as the 
army's Field Artillery Officer Training school. In 1932 the name 
was changed, and the following year the 1st cavalry regiment mas 
moved from Marfa, Tex., to Ft .  Knox where it was mechanized. 
The fort was made headquarters of the armoured force in 1940 
and became the armoured centre in 1944. 

Located at  the centre are several units, including the U.S. Army 
Armor school, 6th armoured cavalry, Army Armored Training cen- 
tre, Army Medical Research laboratory, army armour board and 
the army maintenance board. The primary function of the post 
is the training of soldiers for armoured warfare. 

For maximum security, the bullion depository was built a t  Ft. 
Knox in 1936. By the second half of the 20th century the gold 
stocks there were valued at  more than $10,000,000,000. The fabu- 
lous treasure is housed in a solid square bombproof building, 
constructed of granite, steel and concrete, enclosing a two-level 
torch-proof steel and concrete vault. Added security is provided 
by guards, sentries and an encircling steel fence, as well as by me- 
chanical protective devices, such as the photoelectric eye. The 

nearby army post gives further protection. 
During World War I1 the gold vault was used as a repository 

for the original copy of the U.S. constitutian and the Declara- 
tion of Independence, the Magna Carta, a copy of the Gutenberg 
Bible and the original draft of Lincoln's Gettysburg address. 

(G. H. T.) 
FORTLAGE, KARL (1806-l88l), German philosopher, 

was born at  ~snabri ick.  Originally a follower of ~ e ~ e - 1 ,  he t i m e d  
to Fichte and Beneke, with whose insistence on psychology as the 
basis of all philosophy he fully agreed. The fundamental idea of 
his psychology is impulse, which combines representation (which 
presupposes consciousness) and feeling (i.e., pleasure). Reason 
is the highest thing in nature, and God is the absolute Ego, the 
empirical egos being his instruments. 

FORT LAUDERDALE, a residential and resort city of 
southeastern Florida, U.S., a t  the mouth of New river on the At- 
lantic ocean, 26 mi. N. of Miami; the seat of Broward county. 
The city is noted for its water areas and water fronts; of the 
incorporated area 10% is water, and there are 260 mi. of ocean, 
bay, river and canal frontage, 135 mi. of which are navigable. The 
Intracoastal waterway, a yacht highway in winter, brings 1,000 
boats a year to city-owned Bahia Mar yacht basin. Port Ever- 
glades on the south limits of the city, built jointly with Dania and 
HoIly~vood, is the deepest harbour on the Atlantic coast south of 
Norfolk, Va., and ranks third in Florida after Jacksonville and 
Tampa in cargo volume, much of it tanker borne fuel. 

A fort named for Maj. William Lauderdale in 1838 was a base 
for expeditions into and across the nearby Everglades in search 
of Seminole Indians for reinoval to the west. Jt7ashington Jenkins 
came to the region in 1876 as keeper of a house of refuge on the 
uninhabited and lonely coast. Frank Stranahan, the first perma- 
nent white settler came from Ohio to operate a ferry and a trad- 
ing post where he befriended and traded with Seminole Indians. 
There were 52 inhabitants in 1900, and 175 people incorporated 
the city in 1911. In  1930 there were less than 9,000 inhabitants 
but by 1960 the population was 83,648. (For comparative popu- 
lation figures see FLORIDA: Population.) The city adopted a 
council-manager form of government in 1925. (C. W. TE.) 

FORT LEE, a borough of Bergen county, in northeastern New 
Jersey, U.S., across the Hudson river to the west of New York city 
and connected to the borough of Manhattan via the George Wash- 
ington bridge. I t  is a residential community, lying mainly along 
the top o i  the Palisades. I t  was the site of Ft. Constitution (later 
renamed Ft .  Lee) which along with Ft.  Washington defended the 
southern approach to \Vest Point during the American Revolu- 
tionary War. The location has been continuously inhabited since 
about 1700, but the borough was not incorporated until 1904. 
From 1907 till 1919 Fort Lee was the motion-picture capital of 
the world and important players of the early silent films-such as 
Rudolph Valentino, Charlie Chaplin, Lon Chaney, Theda Bara, 
Lillian Gish, "Fatty" Arbuckle and Marie Dressler-worked there. 
The last picture mas made there in 1923, but the borough remains 
a major film processing centre, turning out large quantities of film 
daily for the motion-picture industry. For comparative popula- ' 

tion figures see table in NEW JERSEY: Population. 
(D. N. A.; M. P. M.) 

FORT MADISON, a city in the southeastern corner of Iowa, 
U.S., on the Mississippi river; the seat of Lee county. 

Fort Madison has large railroad shops and various manufactur- 
ing industries. I t  is the seat of a state penitentiary. A 525-ft. 
movable swing span railroad bridge across the hfississippi was com- 
pleted in 1927. A fort was built there in 1808, and was named 
after James Madison, who was elected president that year. I t  was 
constantly harassed by the Sauk and Fox Indians, who considered 
that its erection was a violation of the treaty made with them by 
Gen. William Henry Harrison in 1804. 

In  Sept. 1813, the little garrison of 100 men abandoned the post, 
burning the fort behind them and escaping to the river through a 
tunnel. Permanent settlement began in 1833. The town was in- 
corporated in 1838 and chartered as a city in 1839. The court- 
house, built in 1841 and constantly in use thereafter, is the oldest 
in the state. For comparative population figures see table in 



FORT MYERS-FORTUNATUS 
I OWA:  Popzllation. 

FORT MYERS, a city of southwestern Florida, US.! on the 
Caloosahatchee river. 13 mi. from the Gulf of hlexico, 14; mi. 
K.\V. of Miami; the seat of Lee county. The city is at the west- 
ern end of the cross-state \\-ater~vay through the St. Lucie canal 
and Lake Okeechobee. There is a municipal boat basin with a 
capacity for 100 yachts and smaller boats. The city is the centre 
of a trading area including five nearby counties. A state farmers' 
market and local packing houses process the citrus fruits, truck 
crops, cut fo\vers and commercial fishing products of the area'. 
The  city's boulevards are lined xvith royal palms, and more than 
100 varieties of palm are found in the city and along the banks 
of the river. which is stocked with tarpon. Fort hlyers, named for 
Lt .  Col. Abraham C. Myers. was established on Feb. 20. 1850, 
on the site of the old Ft.  Harvie, a temporary post during the 
Seminole \I1ar (1835-42). The city Lvas incorporated in 1905. 
For  comparative population figures see table in FLORIDA: P O ~ Z I -  
lation.  (J. E. D . )  

FORTROSE, a royal and small burgh and seaport of Ross 
and Cromarty. Scot.. on the southeastern coast of the Black Isle 
peninsula. by Inverness firth, 28 mi. S.K.E.  of Inverness by road. 
Pop. (1951) 882. 

The burgh of Fortrose consists of the two to~vns of Fortrose 
and Rosernarkie, about 1 mi. apart. which were united into a free 
burgh by James I1 of scotland in 1455. though total union was 
achieved only by an act of the Scots parliament of 1661. 

Rosemarkie had a monastery founded by St. l loluag in the 6th 
century, and St. Peter's church, built in the 8th century, while 
David I in 1124 instituted the bishopric of Ross with its seat 
there. .A century later the bishop's seat rvas transferred to Fort- 
rose, thereafter to be known as the Chanonry of Ross. a name 
~ ~ h i c h  survived the Reformation and is still used locally. Tradi- 
tion has it that part of the cathedral lvas built by a countess of Ross 
(her  canopied tomb still exists'). ~vhile it seems to ha\.e been com- 
pleted in about 1500 by Bishop Fraser. The style has been de- 
scribed as of the purest and most elaborate middle-Pointed. The 
north aisles were never erected, and all that now remains is the 
south aisle to the nave and chancel. with the chapter house, a t ~ o -  
story structure, standing apart near the northeastern corner. The 
curfew is sounded nightly on a bell of 1460. 

An ancient Celtic carved cross stands in the old churchyard of 
Rosemarkie. The academy is the successor of an ancient grammar 
school. Fortrose and Rosemarkie are residential and seaside holi- 
day tonns. 

FORT SMITH, a city on the western border of Arkansas. 
U.S.. the state's seiond largest city, midway between the Ozark 
or  Boston mountain range to the north and the Ouachita moun- 
tains to the south, on the south hank of the Arkansas river at the 
mouth of the Poteau river; the seat of Sebastian county. The site 
was kno\~-n as Belle Pointe to the early French explorers. ;In army 
post was established there in 1817 and named for Gen. Thomas A. 
Smith. The town lvas laid out in 1821. incorporated in 1542 and 
chartered as a city in 1845. Troops were finally withdrawn in Sept. 
1871. and the military reservation was transferred to the depart- 
ment of the interior. 

The U.S. district court for the western district of Xrkansas was 
located in Fort Smith for many years and had jurisdiction over 
the Indian territory. now the state of Oklahoma. Isaac C. Parker. 
judge of the court from 1875 to 1896) had the difficult task of 
enforcing federal law in Indian territory, refuge for great numbers 
of outla~vs and the home of the "five civilized tribes." He used 
200 deputy United States marshals in the task. I n  1957 the Fort 
Smith Historical Restoration corporation restored Judge Parker's 
courtroom in its original building and built an exact replica of the 
hanging gallows used by this court in punishing convicted capital 
offenders. 

Local industries include the manufactures of wood. metal: paper, 
glass. fibre and electronic products. The city is in the heart of 
a natural gas region and the Arkansas-Oklahoma coal field. Truck 
and food crops are g r o w  in abundance in the rich Xrkansas river 
valley. Livestock production, dairying, poultry and p e a t  packing 
are important sources of income. One of the greatest horse and 

mule markets in the nation is located in West Fort Smith. 
Two city-owned mountain lakes and several man-made lakes 

within easy driving distance provide excellent Ozark mountain 
xvater and recreational facilities in addition to the many parks and 
playgrounds and the Arkansas-Oklahoma Livestock Exposition 
grounds n-ithin the city limits. 

Van Buren, Ark.. to the north. and IVest Fort Smith, Okla., are 
adjacent cities. Ft. Chaffee army base is 8 mi. E. 

The population in 1960 was 52.991 by federal census. For com- 
parative population figures see table in ARKANSAS:  Populatio?~. 

(E. P. H I. )  
FORTUNA (FORTUSE). an Italian goddess who later became 

identified with the Greek Tyche, a divinity of chance or lot. The 
original Italian deity, however, was not an abstraction of chance 
or luck, but rather the bearer (her name is derived from the root 
f e r - )  of, it is hoped, prosperity and increase. As such she ap- 
proaches a fertility deity and hence her association with the bounty 
of the soil and the fruitfulness of women. Frequently she is an 
oracular goddess, consulted in various ways regarding the future. 
She is worshiped under numerous cult-titles ( e . g . ,  ~?zzlliebris, ~ ~ i r i l i s ,  
eqzlestris, etc.),  a complete account of which is to be found in 
IV. Roscher, dz~sfiihvliches Lexikon der griechisl~en und vo~nisclzen 
Ilytlzologie. 

Fortuna was worshiped extensively in Italy from the earliest 
times Her introduction at  Rome 
was comparatively late, tradition- 
ally under the auspices of Servius 
Tullius. who built a temple of 
Fors Fortuna outside the city on 
the right bank of the Tiber. She 
had numerous other shrines in 
Rome,many of nhich traced their 
founding back to the regal pe- 
riod. The most celebrated shrines 
of Fortuna outside the city were 
those at  Praeneste and Xntium. 
At Praeneste. where she mas nor-  
shiped particularly by women as 
Primigenia. "first born" (appar- 
ently of the daughters of Jupi- 
ter) ,  her shrine was an oracular 
seat of sume celebrity. The pro- 
cedure Tias for a child to draw 
at  random from an ancient col- 
lection of nooden tiles bearing 
various messages, nhich rvould 
then be related to the problems 
of the consultant. The cult of 
Fortuna Primigenia on the Capi- 

4 L l N A R I  toline ~vas  according to tradition 
S T A T U E  OF T H E  G O D D E S S  F O R T U N A  established bv Servius Tullius. 

C O R N U C O P I A  A N D  R U D D E R .  The shrine at Antium,\?ell known 
T H E  S Y M B O L S  W I T H  W H I C H  S H E  I S  - 
U S U A L L Y  A S S O C I A T E D ,  F O U N D  AT 

from Horace's Odes i. 35, had two 
O S T I A ,  T H E  S T A T U E  I S  N O W  I N  T H E  Fortunae Ilho gave 
V A T I C A N  C IT Y .  R O M E  the mysterious movement of their 

cult statues. 
Fortuna is represented in literature and art as bearing a cornu- 

copia as the giver of abundance. a rudder as controller of destinies, 
or standing on a ball to indicate the uncertainty of fortune. 

See also G. LVissoxva. R ~ l i g i o n  zlnd Kzlltus, pp. 256-268 (1912) ; 
K. \T. Fowler. Rovzart Essays and Interpvetations, pp. 64-70 
(1 920 1 .  (R.-B. LD.) 

FORTUNATIANUS. ATILIUS. Latin grammarian of the 
4th century A.D. He was the author. of a treatise on metres, 
dedicated to one of his pupils. a youth of senatorial rank. The 
manual discusses the fundamental ideas of metre and the rules of 
prosody. and ends with an analysis of the metres of Horace. The 
chief authorities used are Caesius Bassus and the Latin adaptation 
by Iuba the grammarian of the Techize of Heliodorus. 

Editions of the drs in H. Keil, Grantnzatici Latilzi, vi, and  sepa- 
rately by him (1885). 

FORTUNATUS, the her'o of a popular European chapbook. 



FORTUNATUS-FORT WILLIAM 
He was a native. says the story, of Famagusta in Cyprus, and break of the mar between Spain and the emperor of Morocco in 
meeting the goddess of Fortune received a purse which was 1859 Fortuny was sent by the authorities of Barcelona to paint 
replenished as often as he drew from it. He wandered through the most striking incidents of the campaign. H e  returned to 
many lands, and at  Cairo was the guest of the sultan. Among the Spain in 1860. He visited Paris in 1868 and shortly afterward 
treasures mhich the sultan shoved him mas a hat which had the married the daughter of Federico Madrazo, the director of the 
power of transporting its wearer to any place he desired. Of t h ~ s  royal museum at  Madrid. Another visit to Paris in 1870 was 
he feloniously possessed himself, and returned to Cyprus, where followed by a two years' stay at  Granada, but then he returned to 
he led a luxurious life. On his death he left the purse and the hat Rome where he died on Nov. 21, 1874. 
to his sons Ampedo and Andelosia; but they, by their recklessness The work which Fortuny accomplished during his short life is 
and folly. fell on evil days. The moral of the story is obvious: distinguished by facility of execution and cleverness in the ar- 
men should desire reason and wisdom before all the treasures of rangement of brilliant hues. 
the world. In  ~ t s  full form the history of Fortunatus occupies FORT WAYNE, a city of northeastern Indiana, U.S., and the 
more than 158 pages in Karl Simrock's Dte deutschen Volksbucher, seat of Allen county. Kekionga (Miami Town or Great Miami 
vol. iii. The style and allusions indicate a comparatively modern village), chief town of the Miami Indians, was located within the 
date for the authorship; but the nucleus of the legend can be limits of the present city, where the St. Marys and St. Joseph 
traced back to a much earlier period. The earliest known edition rivers join to form the Maumee. Because of the natural advantage 
of the German text of Fortunatus appeared at  Augsburg in I509 of the site for  both travel and defense, French traders and soldiers 
Innumerable versions occur in French, Italian. Dutch and English, built Fort Miami there. In  1760 the fort was occupied by the Eng- 

The story was dramatized by Hans Sachs in 1553, and by lish, but in 1763 it was captured by the Indian chief, Pontiac. I n  
Thomas Dekker in 1600. Tieck has used the legend in his 1790 Pres. George Washington sent Gen. Josiah Harmar to estab- 
Phantasus, and Chamisso in Peter Sc l~ l emih l ;  and Ludwig Uhland lish a post there. He was quickly defeated by Little Turtle, as 
left an unfinished narrative poem entitled "Fortunatus and His was Gen. Arthur St. Clair a year later. In  1794 Gen. "Mad An- 
Sons." thony" Wayne defeated the Indians and built a stockade which 

See W .  V .  Schmidt, Fortunatus und seine Sohne, eine Zauber- came to be known as ~~~t wayne. 
Tragodie, 20% Thomas Decker, mit einem Anhang, etc. (1819) ; J. J. F~~~ a crude military and commercia~ Fort wayne Gorres, Die deutschelz Volksbucher (1807). FORTUNATUS, VENANTIUS HONORITJS CLE- turned into a fur-trading centre. I t  was incorporated as a town in 

MENTIANUS (530-609), bishop of poltiers, and the chief 1829, and became a city in 1840. Although its industrial growth 
~~~i~ poet of his time, born near ceneda in ~~~~i~~ in 530, was stimulated by the building of the Wabash and Erie canal, true 
H~ studied at ~ i l ~ ~  and R ~ ~ ~ ~ ~ ~ ,  with the special object of industrial and commercial development resulted in the 1850s with 
excelling as a rhetorician and poet, and in 565 he journeyed to the coming of the railroads. Easy access to raw materials and to 
F ~ ~ ~ ~ ~ ,  mhere he was received Tyith much favour at  the court of markets permitted diversification in industrial development. 
Sigbert, king of Austrasia, \\hose marriage with Brunhild he cele- Manufactured products include wire, electrical machinery, pumps 
brated in an epithalamium. ~f~~~ remaining a year or two at and tanks, radio and television equipment, motor trucks, pistons, 
the court of Sigbert he traveled in various parts of France, visit- dredges, mining oil burners, biscuits and beer. POP. 
ing persons of distinction and verses. poitiers he (1960) city 161,776; Fort Wayne standard metropolitan statistical 
visited Queen Radegunda. and she induced him to prolong his a redAl len  county) 232,196. (For comparative figures 
stay in the ,-ity indefinitely. There he enjoyed the friendship of for the see table in INDIANA: Pofiulation.) A part of the 
G~~~~~~ of T~~~~ and others, He elected bishop of Poitiers growth between 1950 and 1960 is accounted for  by annexations 
in 599. and died about 609. The later poems of Fortunatus were which its area. 

collected in books, and consist of hymns (including the vexilla Among the city's buildings is the tower of the Lincoln National 
translated into English by J,  M, xeale as "The bank, and the home office building of the Lincoln National Life In- 

R~~~~ Banners Go, , ) ,  epitaphs, poetical epistles and surance company, which houses a remarkable collection of Lin- 
verses in honour of his patroness ~ ~ d ~ ~ ~ ~ d ~  and her sister A ~ ~ ~ ~ ,  colniana. Fort Wayne is the site of Indiana Technical, a private 
the abbess of a nunnery at  poitiers, H e  also wrote a large poem in college founded in 1930; St. Francis, a Roman Catholic coeduca- 

four  books in honour of St. Martin, and several lives of the saints 
tional founded in Concordia Senior College (1957), 

in prose. a theological school of the Lutheran Church-Missouri Synod, the 
edition of the works of Fortunatus was published by C, B~~~~~ successor of Concordia College, closed in 1957; and centres of Pur- 

in 1603 (2nd ed , 1617). The edition of M. A Luschi (1785) was after- due and Indiana universities. The Fort Wayne state school for 
ward reprinted in Migne's Patrologiae cursus completus, vol lxxxvlii. the mentally retarded is there also. ( I .  G. G.) 
See the edition by Leo and Krusch (1881-85). There are French lives FORT WILLIAM, a city of the ~ h ~ ~ d ~ ~  B~~ district, in 
by FORTUNE, Nisard (1880) and ROBERT Leroux (1885) (181i-1880), 

and southwestern Ontario, Can., is on Lake Superior a t  the mouth 

traveler, was born at  Kelloe Bermrickshire, on Sept. 16, 1813. He of the Kaministikwia river alongside its twin city Port Arthur 

was employed in the botanical garden a t  Edinburgh, and after- (9.v.) ; the two cities comprise the area called the lakehead. 

aard in the Royal Horticultural society's garden at Chiswick, and Fort William is a major transportation centre, on 110th the Ca- 

upon the termination of the Chinese war in 1842 was sent out by nadian Pacific and Canadian National railways, it is also served 

the society to collect plants in China. His travels resulted in the regularly by air and by several Great Lakes steamship lines. There 
introduction to Europe of many beautiful flowers. but another are more than 25 mi. of river front,  with water-rail docks, coal 
journey, undertaken in 1818 on behalf of the East company, docks, freight sheds and grain elevators. The grain storage facili- 
had much more important consequences, occasioning the success- ties are among the largest in the world. Other industries in the 

ful introduction into India of the tea plant. In subsequent jour- second half of the 20th century included newsprint paper mills, 

neys he visited Formosa and Japan, described the culture of the marine and general engineering shops, foundry, sawmills and wood- 
silklyorm and the manufacture of rice paper, and introduced many working factories, bus and aircraft factories, brewery and brick 

trees, shrubs and flowers later generally cultivated in Europe. The and clay works. Plants on the Nipigon river and a t  Kakabeka falls 

incidents of his travels were related in a series of interesting books. provide hydroelectric power. Fort William is the centre of a rich 

He died in London on April 13. 1880. mining area of gold, copper, silver and iron, and of an extensive 
fur-farming industry. 

FORTUNY Y C A R B ~ ,  MARIAN0 J O S ~  M A R ~ A  The site was probably first occupied as a French fur trading 
BERNARD0 (1838-1874), an influential Spanish historical post in 1678. The North U7est Fur company built Fort William 
painter. was born at  Reus on June 11, 1838. He entered the there (1801-OS), and during tHe early 1800s company employees 
Academy of Barcelona, %here he worked for four years under and partners met annually at  Fort William. Pop. (1961) 44,563. 
Claudio Lorenzale, and in March 18j8 he gained a scholarship (F. A. CK.) 
which enabled him to complete his studies in Rome. On the out- FORT WILLIAM, a small burgh of Inverness-shire, Scot., 



FORT WORTH-FORTY-SEVEN RQNIN 
at the northeastern end of Loch Linnhe, an arm of the sea, about 
62 mi. S.S.W. of Inverness and 115 mi. N.N.W. of Glasgow by 
road. Pop. (195 1) 2,674. The original fort, called Inverlochy, 
was built by Gen. George Monk in 1654 to keep the peace in the 
Highlands. I t  fell into ruins during the Restoration and in 1690 
was rebuilt by Gen. Hugh Mackay, who named it  Fort William 
after William 111, calling the little village at  i ts  foot Maryburgh 
after his queen. The Jacobites unsuccessfully besieged it in 1715 
and 1746. The fort was dismantled in the mid-19th century and 
demolished to provide room for the railway and freight yard, but 
the town had by then taken its name. Fort William is a touring 
centre for the west Highlands, and a starting point for the ascent 
of Ben Nevis, invisible from the town, although lying 44 mi. E.S.E. 
Corpach, about 2 mi. N., stands at  the head of the Caledonian 
canal. To the northeast are the modern Inverlochy castle, with 
extensive cattle rearing in the vicinity, and the ruins of old 
Inverlochy castle, near which was fought the battle of Inverlochy, 
when the marquess of Montrose defeated the earl of Argyll on 
Feb. 2, 1645. Fort William was the first town in the British 
Isles to light its streets by electricity entirely generated by 
water power. Water from Loch Treig, conveyed by a 15-mi. 
tunnel, provides electricity for the engines of a large aluminum 
works, which absorbs much local labour. The employees are 
housed in Inverlochy village. Other industries are cattle farming 
and distilling. The west Highland museum exhibits local crafts 
and historical relics, including the "secret portrait" of Prince 
Charles Edward. 

FORT WORTH, the seat of Tarrant county, Tex., US., is 
located at  the confluence of the Clear and West,forks of the Trin- 
ity river, 30 mi. W. of Dallas. Pop. (1960), city, 356,268; stand- 
ard metropolitan statistical area (ahich includes Tarrant and 
Johnson counties) 5 73,2 15. The average temperature in Fort 
Worth is 65.8" F . ;  average annual precipitation is 31.63 in. 

History.-Fort Worth was founded May 8, 1849, by Maj. Rip- 
ley Arnold and the second dragoons on a site suggested by ranger 
officer Middleton Tait Johnson of Johnson's Station (present Ar- 
lington) as a frontier outpost against Comanche depredations, and 
was named for Maj. Gen. William J. Worth, commander of federal 
troops in Texas at  that time. 

A fort in name only and abandoned as a garrison in 1853, Fort 
Worth hovered on the ragged edge of disappearance until 1856, 
when by election it was chosen to succeed Birdville as seat of Tar- 
rant county, named for Gen. Edward H. Tarrant, Indian fighter 
and legislator. According to some disgruntled citizens of Bird- 
ville, the outcome was determined by the generous use of whisky 
and by voting "every man as far West as the Rio Grande." A 
second election validated the choice, however, and Fort Worth 
was on its may from a crude frontier settlement to a cattle and 
rail centre. In  the 20th century it was a sophisticated, cosmo- 
politan focus of transportation facilities, industry, commerce and 
the arts. 

Early growth was accentuated by the cattle drives of the 1870s. 
Fort Worth was the last major population centre between the 
Brazos and the Kaw rivers, and it appealed to cowmen as a place 
where the conboy "got a square deal from the merchants, and 
could have a high old time"; hence its names, "Cowtown," and 
"Where the West Begins." Boom, short-lived but exciting, came 
with the Texas and Pacific railroad, July 19, 1876. Anticipating 
its arrival, the city rejected scornfully a challenge from Dallas to 
a baseball game, replying that its young men were too busy to 
engage in such foolishness, an ironic twist since the Fort Worth 
Panthers subsequently were to establish an all-time record for 
successive Texas League pennants. 

Another milestone was the opening of the great packing plants 
by Armour and Swift in 1902. A silver spade dug into wet soil, 
April 18, 1949, marked the beginning of a new chapter in the story 
of Fort IVorth-the genesis of aviation manufacturing. There- 
after, the growth of population-and its concomitants-was phe- 
nomenal; for comparative figures see table in T E XA S:  Population. 

I n  the latter half of the 20th century Negroes made up some- 
what over 10% of the population, Latins less than 5%; the rest 
was largely native-born white. Western gear goes unnoticed on 

the streets, yet 25,000 people build jet bombers and other thou- 
sands are white collar workers. Hospitality and friendliness of 
the old west accompany air-conditioned comfort and interest in 
the arts. 

Government.-Incorporated in 1873, Fort Worth employed 
several forms of city government until the adoption in 1924 of the 
council-manager plan. The city has experimented with the recall, 
ousting six councilmen by the method in 1938. 

Commerce, I n d u s t r y  a n d  Transportation.-Within a 30-mi. 
radius Convair, Bell Helicopter, Chance Vought of "Crusader" 
fame, and Temco have written aviation history. General Motors 
is a t  nearby Arlington. Carswell air force base and the Fort Worth 
General depot are important. Carter field, international airport 
near Arlington, and Meacham field aid in making the city a centre 
of southwest aviation. 

Packing houses and stockyards constitute the second major in- 
dustry. Fort Worth is one of the most active oil areas in the 
U.S. I t  is a large grain milling and storage centre and is im- 
portant in the production of air-conditioning equipment, work 
garments and quality candy. Other items processed in Fort Worth 
range from saddles to expensive jewelry and from serums to fer- 
tilizers. 

Fort Worth is served by trunk line railroads, buses, inter- 
continental highways, a toll road, and an expanding series of 
expressways. The Trinity Industrial authority works with river 
cities to extend future ocean barge transportation to Dallas and 
Fort Worth. 

Educa t iona l  a n d  C u l t u r a l  &tivities.-Fort LVorth is the 
home of Texas Christian university, founded in 1873 and super- 
vised by the Disciples of Christ; and Texas Wesleyan, a Methodist 
college founded in 1891. Arlington State college is 6 mi E , in 
Arlington. Cultural assets include the Children's museum; the 
Noble planetarium; the Fort Worth Art centre; the Woman's club; 
the Fort Worth Public library; the Opera association; the Civic 
Music association; and Fort Worth Symphony orchestra. Reacti- 
vated Casa Manana presents local and national theatre. Area 
colleges boast active fine arts groups. Two newspapers, the Star- 
Telegram and the Press, and the famous Cattleman's Magazine are 
Fort Worth publications. 

Parks  a n d  Recreations.-Recreational facilities include over 
60 parks; the famed Botanic gardens; an aquarium; a zoo; six in- 
land lakes; North Fort Worth's western restoration, "Cowtown 
U.S.A."; the Will Rogers Memorial Coliseum and auditorium; and 
the annual Southwest Exposition and Fat Stock show with its world 
championship rodeo. Among the many area towns are Weather- 
ford, 27 mi. W., a birthplace of the Populist party and home of 
Douglas Chandor, the artist, and Mary Martin, the actress; and 
Thurber, a ghost coal to~v;. (E. C. BE.) 

FORTY-SEVEN RONIN, the  47 loyal retainers of the 
lord of Ak6, whose vendetta ranks as one of the most dramatic 
episodes of Japanese history. The incident began in April 1701, 
when imperial envoys from Kyoto arrived in Edo, the capital 
of the shogun. Three provincial daimy6 were appointed to receive 
them, including Asano Naganori (1667-1 701) from Ak6. Because 
these men were ignorant of court etiquette they were directed to 
consult Kira Yoshinaka (1641-1703), an expert in such matters. 
The other two daimy6 gave Kira lavish presents to ensure his co- 
operation, but Asano offered only a token gift. Kira mas ap- 
parently annoyed and expressed his displeasure by constantly 
taunting the inexperienced Asano. The latter finally gave way to 
his pent-up wrath, and on April 21,  1701, in the audience hall of 
the shogun's palace, he flew at  Kira with his dirk. Kira escaped 
with minor wounds, but Asano's gross breach of etiquette en- 
raged the shogun, who ordered Asano to commit suicide the same 
day. 

Word of the unhappy event reached Ak6 five days later. Asano's 
retainers, headed by Oishi Yoshio (1659-1 703), a t  once met to 
determine their future actions. Some favoured resisting if the 
castle had to be yielded; others swore an oath to disembowel 
themselves before t h e  castle gate; but Oishi counseled caution, 
and his view prevailed. The castle was surrendered on May 26. 

For over a year Oishi and other retainers lived in apparent 
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retirement. Oishi passed much time in the gay quarters of Kydto, 
leading so dissolute a life that Kira's spies were convinced that 
he entertained no thought of revenge. In  the autumn of 1702 
Oishi decided to strike. He and the 46 other yonin, including his 
son, gathered in Edo. On the night of Jan. 30, 1703, they attacked 
Kira's mansion, forced their way in and killed their hated adver- 
sary. That night they offered up his head a t  Asano's grave. \!Then 
the shogun learned of the vendetta he was sympathetically dis- 
posed to Oishi, but finally decided that the 47 rcinin could not be 
allowed to take the law into their own hands. They were accord- 
ingly ordered to disembowel themselves on March 2 0 ,  1703. 

The incident created an immense stir in Japan. The samurai 
virtues, seemingly forgotten during long years of peace, asserted 
themselves again. Innumerable poems and essays described the 
vendetta, and by 1844 no fewer than 47 plays had been written 
about the ronin. Of these the greatest was Chzishingura (1748), in 
I I acts, by Takeda Izumo (1691-1 756) and others, a work whose 
popularity has never flagged. 

See Sakae Shioya, Chdshingura: an Exposition (1940) ; Jukichi 
Inouye, Chushingura, rev. ed. (1937). (Do. K.) 

FORUM, an open place used, like the Greek agora ( q . ~ . ) ,  
for the transaction of mercantile, judicial or political business. It  
was level, rectangular in form, surrounded by porticoes, basilicas, 
courts of law and other public buildings. In the laws of the 
Twelve Tables the word is used of the vestibule of a tomb; in a 
Roman camp the forum was an open place immediately beside the 
praetorium; and the term was no doubt originally applied gener- 
ally to the space in front of any public building or gateway. In 

C U L V E R  S E R V I C E  

RESTORATION O F  T H E  FORUM ROMANUM 

Rome (q.v.) itself forum was almost a proper name, denoting the 
flat and formerly marshy space between the Palatine and Capito- 
line hills (also called Forum Romanum), which even during the 
regal period afforded the accommodation necessary for such pub- 
lic meetings as could not be held within the area Capitolina. In 
early times the Forum Romanum was used for athletic games, and 
over the porticoes were galleries for spectators; there were also 
shops of various kinds. But with the growth of the city, more 
than one forum became necessary, and under the empire a con- 
siderable number of civilia (judicial) and venalia (mercantile) 
forums came into existence. In  addition to the Forum Romanum, 
the forums of Caesar and Augustus belonged to the former class; 
the forum boarizim (cattle), holitorium (vegetable), etc., to the 
latter. The forum Nerva (also called transitorium or pervium be- 
cause a road led through it to the Forum Romanum) and those 
of Trajan and Yespasian, although intended to facilitate the course 
of public business, were chiefly erected to embellish the city. In 
Pompeii, a t  the northeast end of the forum, there was a macellum 
(market) and shops for provisions, and on the east side a cloth- 
workers' exchange; a t  Timgad in north Africa (a military colony 
founded under Trajan) the whole of the south side of the forum 
was occupied by shops. The forum was paved, and although on 
festal occasions chariots were driven through, it was not a 
thoroughfare and was enclosed by gates a t  the entrances, of which 

traces have been found at Pompeii. The word forum frequently 
appears in the names of Roman market towns; as, for example, in 
Forum Appii, Forum Iulii (Frkjus), Forum Livii (Forli), Forum 
Sempronii (Fossombrone). These were distinguished from mere 
vi.ci by the possession of a municipal organization, which, however, 
was less complete than that of a prefecture. In  legal phraseology 
the word is practically equivalent to "court" or "jurisdiction." 

FOSCARI, FRANCESCO (1373-1457), doge of Venice, 
belonged to a noble Venetian family, and held many of the highest 
offices of the republic-ambassador, president of the Forty, mem- 
ber of the Council of Ten, inquisitor, procurator of St. Mark, 
avvogadore di comun, etc. His first wife was Maria Priuli and his 
second Maria Nani; of his many children all save one son 
(Jacopo) died young. He wras elected doge in 1423, and reigned 
for 34 years. In proclaiming the new doge the customary formula 
which recognized the people's share in the appointment and asked 
for their approval-the last vestige of popular government-was 
finally dropped. Through the doge's influence Venice joined the 
Florentines in their campaign against Milan, which was carried on 
with varying success for eight years. In  1444 began the domestic 
tragedy by which the name of Foscari has become famous. The 
doge's son Jacopo was accused of taking bribes. H e  escaped, but 
was tried in contumacy before the Council of Ten and banished 
to Treviso (1446). Four years later Ermolao Donato, who had 
been a member of the Ten at  the time of the trial, was assassi- 
nated, and Jacopo Foscari was suspected of complicity in the deed. 
After a long inquiry he was brought to trial for a second time, 
and was banished to Candia for the rest of his life, with a pension 
of zoo ducats a year. In  1456 he was accused of treasonable cor- 
respondence with the duke of Milan and the sultan of Turkey. 
H e  was tried and condemned to a year's imprisonment, to be fol- 
lowed by a return to his place of exile. Jacopo died a t  Candia, in 
Jan. 1457. The doge was overwhelmed with grief a t  this bereave- 
ment and, incapable of attending to business, he was finally com- 
pelled to abdicate. and died two days later (Nov. I ,  1457). 

FOSCOLO, UGO (originally NICCOLO) ( I  778-1827), Italian 
poet and novelist who expressed the aspirations of his compatriots 
during the French Revolutionary and Napoleonic wars and under 
the Restoration in some of the most perfect works of the national 
literature, was born of a Venetian father and a Greek mother on 
the Ionian island of Zante (Zakynthos) on Feb. 6 (Jan. 26 in 
the Greek calendar), 1778. He went to Venice about I 793, fre- 
quented the literary circles of the countess Isabella Teotochi- 
Albrizzi, Ippolito Pindemonte and Melchiorre Cesarotti and 
became famous in 1797 with his tragedy Tieste. His early enthu- 
siasm for Napoleon, proclaimed in his ode A Bonaparte liberatore 
on the overthrow of the Venetian oligarchy in 1797, was followed 
by bitter resentment when the French ceded Venice to Austria 
under the treaty of Campoformio, and his novel Le ultime lettere 
di Jacopo Ortis (1798) contains a courageous denunciation of the 
transaction. However, when the Austrians and the Russians in- 
vaded Italy in 1799, Foscolo, with other Italian patriots, fought 
bravely on the French side; and after the battle of Marengo he 
became a captain in an Italian division of the French army. 

After several commissions in Milan, Bologna and Florence and a 
brilliant. rather dissipated life which involved him in many love 
affairs (his love for Isabella Roncioni is expressed in a revised 
edition of Ortis),  Foscolo in 1804 was sent to France. In  the 
long vigil on the Channel coast with the French army expecting to 
invade England, he found time to translate Laurence Sterne's 
Sentimental Journey. The news of the battle of Trafalgar moved 
him to include open praise of Nelson in his poetical masterpiece 
I sepolcri, which was published in 1807. Returning to Italy in 
1807, Foscolo became professor of Italian rhetoric a t  Pavia in 
1808, but the chair was abolished before the end of that year and 
he went to Milan. Satirical references to Napoleon in his tragedy 
A j a ~ e  (1811; first printed 1828) brought suspicion on him there, 
and in 1812 he moved to Florence. There he composed another 
tragedy, Ricciarda (1813; printed 1820), and most of his great 
unfinished poem. Le Grazie, fragments of which he had already 
published in 1803. He returned to Milan in Nov. 1813. 

After the fall of Napoleon, Foscolo refused to serve the Aus- 
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trians and went into exile! going first to Switzerland and then, 
in 1816: to England. As an Italian patriot he was greeted with 
sympathy by the liberal circles in London and was for some time 
a frequent guest of Lord Holland; but Foscolo's difficult character 
and extravagant life gradually estranged most of his English 
friends. H e  tried to support himself by giving lessons and con- 
tributing to periodicals. including the Edinbzsvgh Review and the 
Qzla~ter ly  Review,  in which he published some valuable essays on 
Italian literature; but his last years were spent in great poverty. 
H e  died at  Turnham Green on Sept. 10: 1827. His remains were 
transferred to Florence in 1871 and buried in the Santa Croce 
church, close to the tombs of the great men xi~hom he had sung. 

If one does not count the numerous juvenile poems which he 
later repudiated, Foscolo's poetical output mas not large: 1 2  son- 
nets. 2 odes and 2 longer poems. These 16 poems, ho~~e l -e r ,  are 
among the masterpieces of Italian literature. The sonnets are the 
best in Italy since Tasso's and convey admirably the tumultuous 
feelings of the young lover, the soldier who despairs of his country, 
the exile longing for his distant home. The odes, "A Luigia 
Pallavicini" (1802) and "All' amica risanata" (1803) are colder in 
style. with a beauty of a neoclassic kind; both develop the idea 
that beauty is the only comfort granted by the gods to unhappy 
mortals; and both (the later one more felicitously than the earlier) 
exalt a \i70man with the attributions of a pagan goddess. 

Foscolo's masterpiece, I sepolc~i ,  begins with the supposition 
that Napoleon had forbidden inscriptions on tombs and so had 
violated one of the dearest illusions of mankind. 'The tombs of 
great men are an inspiration to the living; Florence is blessed 
because it keeps in Santa Croce the remains of hlichelangelo, 
Machiavelli and Galileo; the dead heroes of Marathon revisit the 
battlefield; and from the tombs of the Trojan kings Homer derived 
power to sing their glory. \\'ith such themes the poet summons 
contemporary Italians to be worthy of their national heritage, and 
the poem is clearly patriotic. I t  helped to inspire the Risorgi?nento 
and is still very popular in Italy. Its sources include not only 
the Greek tradition (especially Homer and Pindar) but also the 
work of the English poets Ed~irard 170ung, James Hervey and 
Thomas Gray. 

Foscolo's second long poem, L e  Gvazie (fragments 1803 and 
1818; 1822), partly n~ythological, partly biographical, has pas- 
sages of surpassing beauty and is unparalleled in its formal perfec- 
tion but has never attained the popularity of I sepolcvi. His 
tragedies have little merit. 

On the other hand L e  zrltinze letteve di Jacopo Ortis has pleased 
generations of Italian readers. I n  this youthful novel the Vene- 
tian Ortis, x h o  in some respects closely resembles Goethe's 
kverther, finally kills himself after recounting to a friend, in a 
series of letters full of patriotic eloquence and tragic pathos, the 
story of his decline from hope to despair as his country is sold by 
a tyrant and his beloved married to another man. 

BIBLIOGRAPHY.-For the complete works of Foscolo see the edition 
by F. S. Orlandini and E. Mayer, 11 vol. (1850-62), with I vo1, ap- 
pendix (18go), and the "national edition" (1933- ) . The best English 
translation of I sepolcri is T h e  Sepz~lchres by S .  C. (?Sinclair Cullcn; 
c. 1820). For biography see G. Chiarini, L a  v i ta  d i  L'go Foscolo 
(1927)  ; D. Bulferetti, Foscolo (1952) ; also E. R. P. \'incent, Ggo 
Foscolo (1953). See also A. Ottolini, Bibliogra,fia foscoliaita (1921) ; 
G. Citanna, L a  poesia d i  L'go Foscolo (1920) ; M. Fubini, Ugo Foscolo, 
saggio critic0 (1931). ( F .  DI.) 

FOSSANO, a town and episcopal see of Piemonte. Italy, prov- 
ince of Cuneo, I j mi. N.E. of the town of Cuneo by rail. 1,180 ft. 
above sea level. Pop. (19j1) 11.017. I t  has an imposing castle 
mith four toners, begun by Philip, prince of Achaea in 1314. The 
place appeared as a commune in 1237, but in 1251 it had to yield 
to .isti. I t  finally surrendered in 1314 to Philip, who brought 
it under the house of Savoy. Fossano lies on the main rail- 
road line from Turin to Cuneo and has a branch line to Irlon- 
dovi. 

FQSSANUQVA, an abbey of Italy, province of Rome, near 
the railway station of Sonnino, 64 mi. S.E of Rome. I t  is the 
finest example of a Cistercian abbey. and of the Burgundian 
Early Gothic style, in Italy. The church (1187-1208) is similar 
to that of Casamari. The other conventual buildings also are note- 

worthy. St. Thomas Aquinas died there in 1274. 
FQSSE (Foss) WAY, the early English name of a Roman 

road or serles of roads in Britain used later by the English running 
from Lincoln (Roman Lindum) via Leicester (Ratae Coritanorum) 
and Bath (Aquae Sulis) to Exeter (Isca Damnoniorum). Al- 
most all the Roman line is still in use as modern road. I t  passes 
from Lincoln through N e ~ ~ a r k  and Leicester to High Cross 
(Venonae). where it intersects Watling Street (q.v.) at a point 
often called the "centre of England." Hence it runs to Moreton- 
in-Marsh, Cirencester, Bath and Ilchester, crosses the hills near 
Chard, Axminster and Honiton and enters Exeter. 

See BRITAIN. 
FOSSIL. The term fossil comes from the Latin word fodere, 

literally "to dig." In its early usage the ~ ~ o r d  fossil referred to 
any curiouk object that v7as dug out of the earth, whether organic 
or not. Since about the middle of the 16th century it has been 
applied. for the most part, specifically to objects of the past geo- 
logic ages that provide ebidence of organisms. Actual remains of 
organisms, remains replaced by minerals, casts, molds. impressions, 
such as those of leaves, skin and feathers, and tracks and trails, fall 
under the category of objects classed as fossils. Coal, petroleum, 
some limestones and some deposits of graphite have organic origin 
and thus give evidence of ancient life. Technically, they might be 
called fossils, but generally such deposits are excluded from the 
definition. 

This article deals with the nature of fossils, including a brief 
history of concepts of fossils; the preservation of the fossil record, 
including hon remains are preserved; 1~ha.t fossils tell about evo- 
lution. hon they serve as a basis of stratigraphy and their eco- 
nomic importance; and major collections and exhibitions of fossils 
and the role of amateur collectors. Additional information on the 
subject will be found in the separate articles on the major orders 
and families of plants and animals, as EQUIDAE; on extinct plants 
and animals. as DIXOSA~RIA;  and on the geologic systems and 
eras, as C A M B R I ~ N  SYSTEX. See also EVOLUTION, ORGANIC; GEOL- 
OGY ; MAN, EVOLUTION OF ; PALACOBOTA~~Y ; PALAEOKTOLOGY. 

THE NATURE OF FOSSILS 

Fossils appear to have attracted the attention of man even prior 
to the beginning of written history. Throughout the known history 
of man they have been the subject of innumerable speculations and 
have been given various shades of supernatural interpretation. 
Even in the pre-Christian era, however. their essential nature was 
recognized by some of the Greek scholars. I n  early writings there 
are hints of the present-day concept that fossils represent a record 
of an orderly evolution of life through the past ages. The modern 
version of this concept began to take form prior to the publication 
of the Orzgz~z of Speczes by Darain in 1859, in the ~ \ o r k  of such 
men as Lamark, Linnaeus and Cuvier among biologists and IVil- 
liam Smith among geologists. f ith the advent of the theory of 
organic evolution, fossils came to assume an increasingly important 
place in the interpretation of earth history and the changes that life 
has undergone during geologic ages. I n  the second half of the 
19th century, fossils played two dominant roles as man strove to 
extend his knowledge for both theoretical and practical ends. They 
served as a historical guide in the interpretation of the course and 
meaning of life. and as an essential basis for determination of age 
equivalencies and the nature of deposition of nlany of the sedi- 
mentary rocks accumulated in ages long past. 

T h e  Fossil Record.-The record of life on earth extends back 
over ~.ooo,ooo,ooo years. The early part of the record is vague 
and difficult to decipher, but for the last ~oo,ooo,ooo years it is 
written with amazing clarity by abundant, varied and  ell- 
preserved organic remains. Both plants and animals contribute to 
the record. Only an extremely small part of the total of all life 
has been preserved, but it seems remarkable that even this infini- 
tesimal fraction has come donn to the present in view of the vicis- 
situdes of time to which it has been subjected. 

Persistence of organic remains occurs only nhen the organism, 
some part of it or some impression that it has made. has maintained 
sufficient equilibrium ni th  the environment of the encompassing 
rock to insure that its identity is not totally obliterated. This 
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condition is met most commonly in sedimentary rocks (q.v.). The 
diagenetic changes, or alterations of sediments after they have been 
deposited, involved in the development of metamorphic rocks 
and the heat and chemical activities of igneous rocks usually 
destroy organic remains that may have been incorporated within 
them. 

Buried impressions, such as footprints, skin and leaf impressions, 
as well as impressions of hard structures, tend to persist unless 
the sediments in which they are buried are drastically altered. 
Preservation of the organisms themselves, however, is a somewhat 
different matter. With notable exceptions, only hard parts, skele- 
tal parts in a very broad sense, tend to be preserved. Hard parts 
may persist in their original state, but in rocks of appreciable age 
some degree of mineralization is the rule. Thus fossil remains are 
often said to be petrified. 

IlIineralization may merely involve filling of the interstices of 
skeletal elements by minerals carried by water. There may, how- 
ever, be partial or total replacement of the original skeletal mate- 
rial by other mineral matter. Sometimes this is a crude process 
that preserves only the general outline of the structure, but in 
many cases the introduced minerals reproduce the details of both 
external and internal structure with remarkable fidelity, even to 
the extent that cell structure may be determined. One of the 
best-known examples of this type of preservation is found in the 
silicified trees in petrified forests, such as the one in Arizona in 
the United States. A wide variety of mineral compounds act as 
agents of replacement, but by far the most common are calcium 
carbonate, calcium phosphate and silica. 

Although hard parts generally are essential to preservation, 
there are notable and highly instructive exceptions in the record. 
These have given special insight into the structure and age ranges 
of some groups of organisms which otherwise would have been 
very poorly known. From the very recent past have come frozen 
carcasses of mammoths in Siberia and hair and dung of ground 
sloths from a cave in Kew Mexico. The fossil ambers of the 
Baltic region have preserved mid-Tertiary insects, perfect in every 
detail. Much more ancient are records of such soft-bodied ani- 
mals as worms in the Cambrian Burgess shales of British Columbia. 
Such finds are spectacular, but extremely rare. 

The degree to which different organisms are subject to preserva- 
tion is highly varied. This introduces a strong bias into studies 
designed to probe into the past history of life on our earth. A 
second important bias is produced by the obvious fact that rocks 
which provide the medium of preservation must persist to the 
present time and be accessible for study. This bias is partially 
time-dependent, since increasing remoteness in time affords in- 
creasing chances of removal of rock by erosion and obliteration 
of fossils by diagenetic activities. In general, deposits formed 
along sea margins, either on land or in relatively shallow marine 
waters of continental shelves and broad epicontinental seas, are 
the most likely to be preserved and later made available for study. 
Erosive forces tend to be at  a minimum in such regions and many 
have displayed structural stability over the ages so that these 
deposits have been neither seriously altered nor destroyed. How- 
ever, even where belts of deposition have been folded into moun- 
tain ranges, remnants of the sediments may remain and include 
excellent records of life. 

The great majority of accessible deposits of fossils of the 
Paleozoic era and the early and middle Mesozoic era were formed 
on deltas, in vast, shallow coal swamps, in shallow epicontinental 
seas and in linear, subsiding basins known as geosynclines. The 
last in particular have been subject to strong structural deforma- 
tion to provide many of the great mountain ranges of present and 
past time. The record of marine life now many thousands of feet 
above sea level is commonplace in the sediments of such ranges. 

Because of this localization of the types of deposits likely to 
persist, records of organisms that lived under other circumstances, 
in higher continental interiors or in open seas, are rare. Only 
since the late part of the Mesozoic era have upland cohtinental 
deposits been well preserved, and the percentage of preservation 
increases sharply from the late Mesozoic to the present. Through 
this time, the Cenozoic era, animals and plants that lived in these 

circumstances provide an increasingly important part of the 
fossil record. Thus, the nature of organisms, their geographic 
and ecological distribution, types of rocks, sites of deposition and 
geological time all play important roles in determination of the 
completeness and validity of the fossil record of ancient life. 
While much can be known, some facets of ancient life must always 
be denied for direct study through fossil remains. 

FOSSIL STUDY 

The study of fossils is called paleontology, but under this gen- 
eral term are grouped various subdisciplines such as paleozoology, 
paleoecology, paleobotany and micropaleontology. Fields of in- 
terest of the majority of paleontologists fall into two general cate- 
gories, one in which concern is primarily with geological problems, 
and the other in which the biological aspects of fossils are upper- 
most. 

Geological Research.-The uses of fossils in the area of 
geological research include the ordering of strata in time series, 
temporal correlation of formations in different parts of the world 
and studies of the conditions of sedimentation during deposition 
of the rocks that contain fossils. Late in the 18th century William 
("Strata") Smith observed, in the course of his work in sedi- 
mentary strata in England, that each bed of rock contained a 
characteristic suite of fossils and that beds in vertical succession 
showed sequences of characteristic fossils from the base to the 
top. From these observations stemmed the concepts of temporal 
correlation of rock formation by use of the fossils that they con- 
tained. For the first time authoritative geological maps became 
a possibility. 

I n d e x  Fossils.-Extension of the basic idea led to the concept 
of the index fossil, a particular species or genus which has a wide 
geographic range and limited temporal range, and thus is diagnostic 
over a short span of geological time. Over half a century elapsed 
before the concept of diagnostic faunas could be cast into the 
framework of the theory of evolution. Even without this integrat- 
ing theory, by which successions find logical explanation, strati- 
graphic studies dependent upon fossils and geological maps made 
great strides. 

Commercial  Importance.-As industrialization increased, 
petroleum and other mineral resources that occur in sedimentary 
rocks, for example, coal, limestone, lead and zinc, became of great 
economic importance. The study of stratigraphy assumed a major 
role in the search for these mineral deposits and the use of fossils 
provided an essential tool for solution of problems in the industrial 
nations. Remains of marine invertebrates have played the domi- 
nant role in these studies. Particularly important are the fossil 
remains of very small organisms such as foraminifera and ostra- 
coda (9q.v . ) .  The subfield of micropaleontology, which deals 
with these small animals, has taken on a major significance. 

Evolution.-Vertebrate animals and plants have been less im- 
portant in the development of practical stratigraphy, since they 
are less characteristic of the important marine strata. Both have 
been used in the solutions of particular problems and in nonmarine 
stratigraphy. For the most part, however, students of fossil plants 
and vertebrates have directed their efforts to studies more spe- 
cifically biological in nature. In  their biological role fossils have 
provided a factual record of the past life of the earth. Irrespective 
of the interpretation that may be put upon them, they serve to  
answer many questions about the characteristics of life in times 
long past. The earliest fossils date back over ~,ooo,ooo,ooo years. 
They represent very primitive plants and animals such as algae 
and sponges. Then, in grand succession, appear the various more 
complex phyla of invertebrate animals, the vertebrates, fish, am- 
phibians, reptiles, mammals and birds, and the arrays of plants 
that show the early invasion of land, development of great forests, 
such as those of the Carboniferous coal measures, and the devel- 
opment of ancestors of the present forests and grasslands. 

Beyond a mere recording of facts fossils have stimulated the 
development of many theories and hypotheses relating to the 
course of life. Foremost among these is the theory of organic 
evolution. Fossils provide the critical opportunity to view the 
changes of life over long periods of time. In  effect, they provide 
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the fourth dimension in the study of organic evolution. Neither 
the organisms that live today nor the record of the past, known 
from fossils, alone can give an adequate understanding of evolu- 
tion. Together, however, they provide the basis for one of the 
most significant concepts yet revealed by the studies of man: the 
concept of the continuity of life on our earth, and of the patterns 
and causes of changes that have produced the myriads of divers 
plants and animals that lived through past geologic ages and are 
seen alive in our own fleeting glimpse of the passage of time. 

Collections.-Fossils occur under such a wide variety of cir- 
cumstances throughout the world that sites for collection are 
available to the great majority of its peoples. Major collections 
have been brought together and displayed to portray historical 
aspects of the theory of evolution by large and small museums of 
natural history and by colleges and universities in many parts of 
the world. The most striking displays are those of large verte- 
brates, such as dinosaurs, but equally significant are exhibits 
of small vertebrates, plants and invertebrate animals. Outstand- 
ing large exhibits are to be found in New York, Chicago, Washing- 
ton, D.C., and Pittsburgh in the United States, and in London, Paris 
and Moscow in Europe. Smaller but excellent exhibits are to be 
found in the museums of such universities as Harvard, Yale and the 
University of California, a t  Berkeley, in municipal and state 
museums in the United States, as well as equivalent museums 
throughout much of the world. 

The study of fossils is an important profession, but, unlike 
many areas of scientific endeavour, it provides a rewarding avoca- 
tion for amateur paleontologists. Opportunities for collection of 
fossils, for study of semitechnical and popular literature and for 
use of outstanding collections in museums are available to a vast 
segment of the populations of North America and Europe and to 
significant parts of the populations of other continents. Amateurs 
who have taken advantage of these opportunities have made many 
truly significant contributions to the total knowledge of life as 
gleaiedfrom the fossil record. (E. C. 0.) 

FOSSIL PLANTS: see PALAEOBOTANY. 
FOSSOMBRONI, VITTORIO, COUNT (1754-1844)~ Tus- 

can statesman and mathematician, was born a t  Arezzo. In 1796 
he was made minister for foreign affairs, but on the French oc- 
cupation of Tuscany in 1799 he fled to Sicily. On the erection of 
the grand duchy into the ephemeral kingdom of Etruria, under 
the queen regent, Maria Louisa, he was appointed president of the 
commission of finance. In  1809 he went to Paris as one of the sen- 
ators for Tuscany to pay homage to Xapoleon. H e  was president 
of the legislative commission on the restoration of the grand duke 
Ferdinand I11 in 1814, and was prime minister for 30 years until 
his death in 1844. 

H e  was the real master of Tuscany, and the bases of his rule 
were equality of all subjects before the law, honest administration 
of justice and toleration of opinion. 

FOSTER, SIR CLEMENT LE NEVE (1841-1904), an 
eminent English authority on mining and mining legislation, was 
born at  Camberwell, London, on March 23, 1841. After prelim- 
inary schooling at  Camberwell and Boulogne, France, he studied 
in turn in France, where he took a science degree, in England at 
the Royal School of Mines and in Germany at  the mining school at  
Freiberg. He joined the Geological survey in 1860, but resigned 
in 1865 to become lecturer to the Miners' association of Cornwall 
and Devon. From 1868 to 1872 he was engaged in mining and 
exploration work abroad, and was then appointed inspector of 
mines under the new Metalliferous Mines Regulation act. In  
1890 he became professor of mining at  the Royal School of Mines. 
While investigating the cause of an underground fire at  Snaefell, 
Isle of Man, in 1897, the cage jammed at the bottom of the shaft 
and he was subjected to slow carbon monoxide poisoning. Al- 
though rescued, he never fully recovered, and he resigned the 
inspectorship in 1901. Elected a fellow of the Royal society in 
1892 and knighted in 1903, Sir Clement Foster died at  Earl's 
Court, London, on April 19, 1904. (C. W. D.) 

FOSTER, SIR GEORGE EULAS (1847-1931), Canadian 
statesman, was born in New Brunswick Sept. 3, 1847. Educated 
in New Brunswick, Edinburgh and Heidelberg, he took up teach- 

ing in Canada. I n  1882 he entered the Canadian parliament as 
Conservative member for New Brunswick, and in 1885 became 
minister of marine and fisheries. From 1888-96 he was minister 
of finance. I n  the Borden administration of 191 I he was minister 
of trade and commerce, retaining the portfolio in the union govern- 
ment of 1917, in which year he was summoned to the senate. H e  
was a great advocate of preferential trade within the empire, and 
in 1903 made a series of speeches in England in support of Cham- 
berlain's policy. Sworn into the imperial privy council in 1916, 
he was in the same year appointed one of Great Britain's four 
representatives a t  the Economic Conference a t  Paris. In  1918 
Foster was created knight commander of St. Michael and St. 
George, and he represented Canada a t  the Peace Conference, 1919, 
a t  the first assembly of the League of Nations in 1921, when he 
was elected a vice-president, and at  the 7th and 9th assemblies, 
1926 and 1929. 

FOSTER, SIR MICHAEL (1836-1907), English physiolo- 
gist, who had a very large share in the organization and develop- 
ment of the Cambridge biological school, was born at  Huntingdon 
on March 8, 1836, the son of a surgeon. After a brilliant career a t  
University college, London, he studied in Paris, and then taught 
physiology for two years a t  University college. I n  1870 he was 
appointed by Trinity college, Cambridge, to its praelectorship in 
physiology, and 13 years later he became the first occupant of the 
newly created chair of physiology in the university, holding it 
until 1903. From 1881 to 1903 Foster was biological secretary 
of the Royal society. I n  1899 he was created knight commander 
of the Bath and in 1900 was returned to parliament as a Unionist 
for London university. I n  1906 he stood as a Liberal, and was 
defeated. His chief writings were a Textbook of Physiology 
(1876), which became a standard work, and Lectures on the His- 
tory of Physiology in  the rbth, 17th and 18tlt Centuries ( I ~ o I ) ,  
lectures delivered at the Cooper Medical college, San Francisco, 
in ~ a o o .  He died in London on Tan. 29.  1907. ,. , . 

FOSTER, STEPHEN CO~LLINS (1826-1864)~ American 
composer, was born July 4, 1826 at  Pittsburgh, Pa. In  1852 he 
"concluded . . . to pursue the Ethiopian business without fear or 
shame" and "to establish my name as the best Ethiopian song 
writer." This he said to E. P. Christy, who, with Foster's consent. 
originally figured as author and composer of "The Old Folks at  
Home," and whose minstrel troupe helped to popularize Foster's 
songs in America and Europe, among persons of all classes and 
qualities alike. 

He was born of prosperous middle-class parentage of mainly 
Scotch-Irish stock. With the exception of two years spent a t  
Athens academy, some restless months at  Jefferson college, and 
the period (1846-50) when he was employed as a bookkeeper in 
Cincinnati, he spent most of his life in Pittsburgh. In  July 1860. 
he finally took up his residence in New York city, where his death. 
due to an accident, occurred on Jan. 13, 1864. 

His musical inclinations appeared at the age of six. His first 
recorded attempt at  composition ("Tioga Waltz" for an ensemble 
of flutes!) occurred about 1840. More promising was the senti- 
mental song "Open Thy Lattice, Love" (1842). Significantly 
enough, he became the star performer of a boyish "Thespian So- 
ciety" in Negro-minstrel jingles (in trade jargon called Ethiopian), 
but Pittsburgh with its meagre fare of better music was sterile soil 
for higher creative attainments, especially since Foster, though 
enjoying great music never felt stirred to serious study of com- 
position. Nor did his father, who in 1841 commented on Stephen's 
"strange talent" and "devotion to musick," ever comprehend that 
nature beckoned for its serious cultivation. Hence, Foster's 
technical equipment remained very slender, but it sufficed for his 
purposes and was supported by a keen ear for imperfections in 
first ideas. 

Foster invented no new type of song, but with his occasionally 
magic gift for felicitous turns of melody or phrase, he outshone 
numerous competitors in his two chosen fields of simple song, 
then equally in vogue-the sentimentalized drawing-room "ballad" 
and the "Ethiopian" song. To  the absurdities of the "Ethiopian" 
song he contributed freely, for example his once enormously 
popular ('De Camptown Races" (1850), but the best of his Ne- 



groid songs contain something vitally distinctive. In  them, to 
quote his competent biographer H. V. Milligan, "the Negro ceases 
to be a caricature and becomes a human being. . . . I n  this type of 
song, universal in the appeal of its nai've pathos, he has never had 
an equal. . . . This is not the Negro of 'Jump Jim Crow' and 
'Zip Coon' but of Uncle Tom's Cabin." 

By 1850 the popularity of his songs prompted Foster to derive 
a living from professional song writing. During the next four 
years his vogue spread with incredible rapidity, but also by then 
he had practically sung his song, though half of his 175 com- 
positions, generally to his own words, were yet to come. They 
yielded substantial royalties, but after 1860 Foster apparently 
preferred to sell his songs outright for a few dollars. This trapped 
him into song-factory methods; for instance, almost all of his 
40 odd compositions of 1863 are potboilers. Most of his songs 
merely humoured the market and became historically negligible. 
Among the exceptions, however, the following possess the power 
and function of imperishable American folk songs: "Uncle Ned" 
(1848), "Kelly Bly" (1849), "Sx-anee River" or "The Old Folks 
at Home" (18j1),  "Massa's in the Cold, Cold Ground" (1852), 
"My Old Kentucky Home" (1853)~ "Old Dog Tray" (18j3) and 
"Old Black Joe" (1860). (0. G. SO.) 

FOSTER, WILLIAM 2. (1881-1961), U.S. Communist 
leader and presidential candidate in 1924, 1928 and 1932, was 
born at  Taunton, Mass., on Feb. 25, 1881. He came to national 
attention as the American Federation of Labor leader in the 1919 
steel strike. In 192 1 the Russian Communists designated Foster's 
Trade Union Educational league, which he founded in 1920. as the 
U.S. branch of their Profintern (Red International of Labour 
Unions), thereby moving Foster into the U.S. Communist organi- 

the battle of Agincourt in 1415, Richard, the 3rd duke, and his 
duchess. Cecily (d. 14gj) ,  as well as his son the earl of Rutland, 
who with Richard himself fell a t  the battle of Wakefield in 1460, 
are buried in the church. Their monuments were erected by 
Elizabeth I, who found the choir and tombs in ruins. The oak 
pulpit was given by Edward IV. 

FOUCAULD. CHARLES EUGI~NE, VICOMTE DE (18 58- 
1916), French soldier, explorer and ascetic, was born a t  Strasbourg 
on Sept. 15, 1858. After military training he led a dissolute life 
as an officer in Algeria until in 1882 he left the army and explored 
140rocc0, then forbidden to Christians, disguised as a Jewish rabbi. 
His Reco~znaissance a u  M a r o c  (1888) describes his discoveries 
there. In 1886 he v7as converted, and decided to devote his life 
to God. After visiting Palestine he became a Trappist monk in 
1890 at  Notre Dame des Neiges in the Cevennes and then in Syria. 
He left the order in 189 j to become a hermit, living first in Pales- 
tine as a convent servant, then. after ordination in France to the 
priesthood ( I ~ o I ) ,  returning to Algeria. He spent several years 
at Beni Abbks before settling at  Tamanrasset, in the Hoggar moun- 
tains. There he learned the Tuareg language, for which he wrote 
a grammar and a dictionary, and became endeared to the people. 
I t  was largely because of him that the Tuareg remained loyal to 
the French when the Senussi (9.v.) in Tripoli were inciting them 
to rebel. He was a valuable source of intelligence to the French 
authorities until he was assassinated by the Senussi on Dec. I, 
1916. 

The process for his beatification was initiated in 1927. 
See Les h i t s  spirituels de C .  de Foucauld, ed. b y  R. Bazin (1923; 

Eng. trans. by C. Balfour, Meditations o f  a Hermit, 1930). R. Bazin, 
C .  de Foucauld (1921; Eng. trans. by P. Keelan, 1923) ; A. Fremantle, 
Desert Calline ( 1 0 ~ 0 ) .  - . * , * .  

zation as a top leader. 1n 1932 he suffered a serious heart attack, 
and party leadership passed to Earl Browder. Foster disapproved FOUCAULT, (JEAN BERNARD) L ~ O N  (1819-1868), 

French physicist,'best known for his experimental work in light of Browder's policies, especially during World War 11, but did not and motion. He \vas the son of a publisher a t  Paris, where he was 
assert his more extreme position until international Communist born on Sept. 18) 1819. After studying medicine he became in- leadership indicated its dissatisfaction with Browder in 1945. terested in experimental physics. JVith A. H. L.  Fizeau (9.v.) Foster then became party chairman. In  1948 he was among the he carried on a series of investigations in light and heat, By the 
Communist leaders indicted under the Smith act, but because of use of a revolving mirror, he was able in 18jo to establish that 
his precarious health he was not brought to trial. the velocity of light in different media varies inversely as the re- 

Foster's extreme position and of the party were en- fractive indices of the media, and later to measure the velocity of 
dangered in a conflict among Communists precipitated in 1956 by light in air, 
Soviet repudiation of Stalin and by Russian suppression of the For his demonstration in 5 I  of the diurnal motion of the earth 
Hungarian re\~olution. Foster, who steadfastly defended the Rus- by the rotation of the plane of oscillation of a freely 
sian leadership, was made chairman emeritus: however, a t  the long, heavy pendulum (later called the ~ ~ ~ ~ ~ ~ ~ ~ l t  pendulumn,), and 
party's national convention in New York city in Feb. 1957. The lor his illvention of the gyroscope. he received the copley medal 
Dec. 1959 convention retained him in that position. He died on of the ~~~~l society in 155 5 ,  and in the same year he lvas made 
Sept. 1. 1961, a t  Moscow. physical assistant in the imperial observatory a t  Paris. H e  dis- 

See T. Draper, T h e  Roots of American Communism (1957) ; D. A. covered the of eddy or "Foucault currents" induced in a Shannon, The  Decline of Anzerican Communism (1~59) .  ( D .  A. SN.) 
FOTHERGILL, JOHN ( I  71 2-1 780), English physician, 

copper disk moving in a strong magnetic field. 
Foucault invented the polarizer which bears his name, and de- w's born On March '9 1712, in Tvensle~dale, a 

vised a method of giving to the speculum of reflecting telescopes Quaker family. He studied medicine at  Edinburgh and later the form of a spheroid or a paraboloid of revolution. He also 
acquired a large practice in London. His "Account of the Sore introduced improvements in the electric arc, 
Throat Attended With Ulcers" (1748), which contains his obser- Foucault received many honours during his life; he died of 
vations on a severe epidemic, probably of scarlatina, brought him paralysis on Feb, 11, 1868, at Paris. From the year 1845 he edited 
into wide prominence. H e  was interested in botany and main- the scientific portion of the ~~~~~~l des ~ i b ~ ~ ~ ,  
tained a large botanical collection. He popularized the use of FOUCHE, JOSEPH, DUKE OF OTRAXTO (17 j9-1820), 
coffee and extended the use of cinchona bark. He died in London FIench statesman, was born llear xantes on &lay H~ 
on Dec. 2 6 .  1780. uras educated by the Oratorians at  Nantes, and in Paris, and after- 

FoTHERINGHAY, a parish in the Peterborough parlia- wards taught in various schools. At Arras he had some dealings 
mentary division of Northamptonshire, Eng., picturesquely situ- with Robespierre in 1789. 
ated on the left bank of the river Nenc, 4 mi. N.N.E. of Oundle. 1, act. he was transferred by the oratorians to their 
pop. ( 1 ~ 5 1 )  199. The castle, of which nothing but the earth- college at Nantes, where he became a leading member of the 
works and foundations remain, is famous as the scene of the im- local jacobin club; and on the dissolution of the college in ?vlay 
prisonment of Mary, queen of Scots, from Sept. 25, 1586, to her I 792, Fouch6 gave up all connection with the church, whose major 
trial and execution on Feb. 8, 1587. The earthworks, commanding he had not taken, In 1792 he was elected as deputy 
a ford of the river, probably bore a castle from Norman times. for the department of the Lower Loire to the National Conven- 
I t  became an important stronghold of the Plantagenets from the tion, His sympathy with the Girondists soon gave way t~ an en- 
time of Edward 111, and was the birthplace of Richard I11 in thusiasm for the more violent doctrines of the Jacobins. After 
1452. The church of St. Mary and All Saints, originally colle- some preliminary hesitations, he demanded the immediate exe- 
giate, is Perpendicular; the nave with aisles, and the tower sur- cution of Louis XVI. and denounced those who "wavered before 
mounted by an octagon, are in the best style of the period. Of the shadow of a king." 
the Plantagenets, Edward, and duke of York, who was killed at The crisis which resulted from the declaration of war by the 



Convention against England and Holland (Feb. I, 1793), and a 
little later against Spain, brought FouchC into notoriety as one of 
the fiercest of the Jacobins. The Convention deputed FouchC 
with a colleague, Villers, to  proceed to the west as commissioners 
for  the crushing of the revolt of "the whites" in La VendCe. He 
soon held the post of commissioner of the republic in the depart- 
ment of the Nikvre. With Chaumette, he helped to initiate the 
atheistical movement, which in the autumn of 1793 aimed at  the 
extinction of Christianity in France. I n  the Nikvre he ransacked 
the churches, sent their spoils to  the treasury and established the 
cult of the goddess of Reason. 

Fouche then proceeded to Lyons with Collot d' Herbois (9.v.) 
t o  execute the vengeance of the Convention on that city, which 
had revolted against the Jacobins. Toward the end of the Lyons 
terror FouchC exercised a moderating influence, though outwardly 
his conduct was marked by the utmost rigpur. By that time 
Robespierre had struck down the other leaders of the atheistical 
party; but early in June 1794, a t  the time of the "Festival of the 
Supreme Being," FouchC ventured to mock at the theistic revival 
which Robespierre then inaugurated, and Robespierre procured 
his ejection from the Jacobin club (July 14, 1794). FouchC, 
however, was working with his customary skill and energy, and 
with Tallien and others, effected the overthrow of Robespierre 
on Thermidor 10 (July 28), I 794. I n  the intrigues which followed, 
a vigorous attack on him by Boissy d'Anglas, on Aug. 9, 1795, 
caused his arrest, but he was released by the amnesty which was 
passed on the proclamation of the new constitution of 1795. 

Under the Directory (1795-1799), FouchC established contact 
with the communists, once headed by Chaumette and now by 
Francois N. ("Gracchus") Babeuf (9.v.); whether he betrayed 
t o  the director Barras the secret of the Babeuf plot of 1796 is 
uncertain. In  1797 he gained an appointment for the supply of 
military matkriel. After offering his services to  the royalists, 
whose movement was then gathering force, he again decided to 
support the Jacobins and the director Barras. In  the coup 
d'ktat of Fructidor 1797 he  made himself useful t o  Barras, who 
in 1798 appointed him to be French ambassador to the Cisalpine 
republic. At Milan he carried matters with so high a hand that 
he was removed. Early in 1799 he returned to Paris, and after 
serving as ambassador a t  The Hague, he became minister of police 
a t  Paris (July 2 0 ,  1799). The newly elected director, Sieyks 
(q.v.), desired to repress the Jacobins, who had recently reopened 
their club. FouchC closed the Jacobin club and hunted down the 
pamphleteers and editors, whether Jacobins or royalists, who were 
obnoxious to the government, so that a t  the time of the return 
of Bonaparte from Egypt (October 1799) the ex-Jacobin was 
one of the most powerful men in France. 

Fouch6 now lent himself to the schemes of Bonaparte and 
Sieyks for their overthrow of the directors, and furthered the 
coup d'e'tat of Brumaire 18-19 (Nov. 9-10), 1799. During the 
Consulate (1799-1804) FouchC was careful to temper as far as  
possible the arbitrary actions of Bonaparte. In  this difficult task 
he acquitted himself with so much skill as to earn a t  times the 
gratitude even of the royalists, and he tried to save the Jacobins 
from the vengeance of the First. Consul, especially in the "Plot of 
the Placards" in the spring of 1802. In  any case Bonaparte re- 
solved to rid himself of a subordinate who had too much power 
and skill in intrigue. On the proclamation of Bonaparte as First 
Consul for life (Aug. I ,  1802) FouchC was deprived of his office; 
the ministry of police was suppressed, and most of its duties 
handed over to an extended ministry of justice. FouchC became a 
senator, and received half of the reserve funds of the police which 
had accumulated during his tenure of office. The information 
gained by his spies was so valuable to  Napoleon at  the time of the 
Cadoudal-Pichegru conspiracy (February-March 1804)~  that he 
now brought back FouchC to the re-constituted ministry of police 
(July 1804). FouchC later on became minister of the interior. 
His police agents were ubiquitous, and the terror which Kapoleon 
and FbuchC inspired, partly accounts for the absence of conspir- 
acies after 1804. After Austerlitz (Dec. 18oj) FouchC uttered the 
mot of the occasion: "Sire, Austerlitz has shattered the old 
aristocracy; the boulevard St. Germain no longer conspires." 

While engaged in the campaign of Spain, the emperor heard 
rumours that FouchC and Talleyrand, once bitter enemies, were 
having interviews a t  Paris in which Murat, king of Naples, was 
concerned. Napoleon hurried to  Paris, but foun& nothing t o  in- 
criminate FouchC, who now became duke of Otranto. During the 
absence of Napoleon in Austria in the campaign of 1809, the 
British Walcheren expedition threatened for a time the safety of 
Antwerp. FouchC thereupon issued an order to the prefects of 
the northern departments of the empire for the mobilization of 
60,000 National Guards, in which he gave offence by the words: 
"Let us prove t o  Europe that although the genius of Napoleon 
can throw lustre on France, his presence is not necessary to  
enable us to  repulse the enemy." The next months brought 
further causes of friction between emperor and minister. Napo- 
leon found that FouchC had forestalled him in making overtures 
for peace to  the British ministry in 1809. FouchC was dismissed 
(June 3, I ~ I O ) ,  but was made governor of Rome. Hearing of the 
emperor's anger a t  his refusal to give up certain documents of his 
former ministry, he prepared, soon after his arrival a t  Florence, 
to sail for the United States. But he found a mediator in Elisa 
Bonaparte, grand duchess of Tuscany, and was allowed to settle 
a t  Aix and finally to return to  his domain at  Point CarrC. I n  1812 
he sought vainly to dissuade Napoleon from invading Russia; and 
on the return of the emperor to  Paris a t  the close of that year, 
FouchC was suspected of complicity in the conspiracy of General 
Malet. From this suspicion he cleared himself and Napoleon sent 
him to administer the Illyrian provinces. On the break-up of the 
Napoleonic system in Oct. 1813 FouchC was ordered to Naples, 
to watch the movements of Murat. Before he arrived at  Naples 
blurat threw off the mask and invaded Roman territory. FouchC 
returned to Paris on April 10, 1814, when Napoleon was being 
constrained by his marshals to abdicate. 

At this crisis FouchC tried to gain favour with the new regime 
without compromising himself too deeply. When he found that 
there were no hopes of advancement, he entered into relations 
with Lafayette and Davout. Shortly before the return of Napoleon 
to Paris (March 19, 1815) Louis XVIII.  offered FouchC the 
ministry of police, which he declined, saying, "It is too late; the 
only plan to adopt is to retreat." On the arrival of Napoleon he 
received for the third time the portfolio of police. Nevertheless 
he entered into secret relations with Metternich at  Vienna, his aim 
being, as always, to prepare for all eventualities. Meanwhile he 
used all his powers to induce the emperor to popularise his rule, 
and is said to  have caused the insertion of the words "The 
sovereignty resides in the people; it is the source of power" in 
the declaration of the council of state. On June 2 2  Napoleon 
abdicated for the second time, and FouchC was elected president 
of the commission which provisionally governed France. Already 
he was in touch with Louis XVIII., then at  Ghent. While osten- 
sibly working for the recognition of the duc de Reichstadt, he 
facilitated the success of the Bourbon cause. But he could not 
conciliate royalists who remembered his vote as regicide and his 
terrorist record. He resigned office, and after acting for a time as 
ambassador at Dresden, he retired to Prague. Finally he settled at  
Trieste, where he died on Dec. 25, 1820. H e  had accumulated 
great wealth. 

In FouchC the enthusiasm of the revolutionary period appeared 
as a cold, selfish and remorseless fanaticism; in him the bureau- 
cracy of the period 1795-1799 and the autocracy of Napoleon 
found their ablest instrument. Yet he was never a mere tool He 
multiplied the means of resistance even to Napoleon, so that 
though removed from office, he was never wholly disgraced. While 
appearing to be the servant of the victors, present or prospective, 
he never gave himself to any one party. I n  this versatility he 
resembles Talleyrand, of whom he was a coarse replica. Both 
professed, under all their shifts and turns, to  be desirous of serving 
France. Talleyrand certainly did so i n  the sphere of diplomacy; 
FouchC may occasionally have done so in the sphere of intrigue. 

BIBLIOGRAPHY.--Fouch wrote some political pamphlets and reports, 
the chief of which are Rlflexions sur le jugement de Louis Capet 
(1793) ; Rtflexions sur l ' lducation publique (1793) ; Rapport et projet 
de loi relatif aux colldges (1793) ; Rapport sur la situation de C o m-  
mune-Affranchie [Lyons] (1794) ; Lettre af4x pri fe ts  concernant les 



pre^tr~s, etc. (1801) ; also the letters of 1815 noted above, and a Lettre 
au duc de Wellington (1817). The best life of FouchC is that by L. 
Madelin, Foz~chd, z vol. (1901). The so-called Fouchd Memoirs are 
not genuine, but they were apparently compiled, at least in part, from 
notes written by FouchC, and are often valuable, though their account 
of the negotiations of 1809-1810 is untrustworthy. For those negotia- 
tions see Coquelle, Napoldon et l'ilngleterre (1903 ; Eng. trans., 1904). 

FOUG~RES,  town of northwestern France. capital of an 
arrondissement in the de'partement of Ille-et-Vilaine, 30 mi. X.E. 
of Rennes by rail. Pop. (1954) 22,111. Fougitres frequently 
figurts in Breton history from the 11th to  the 15th century. I t  was 
taken by the English in  1166, and again in 1448. In  1488 it  was 
taken by the troops of Charles VIII .  I n  the middle ages Fougilres 
was a lordship of some importance, which in the 13th century 
passed into the possession of the family of Lusignan, and in 1307 
was confiscated by the crown and afterwards changed hands many 
times. I n  I 793, during the wars of the VendCe, it was occupied by 
the insurgents. I t  was formerly on the frontier towards Nor- 
mandy, and, of its mediaeval fortifications, the I 5th century Porte 
St. Sulpice still exists. The castle, situated in the lower part of 
the town, overlooking the N a n ~ o n ,  is now in ruins, but its ruined 
towers and outworks give evidence of its strength. The finest of 
the towers was erected in 1242 by Hugues of Lusignan, and named 
after MClusine, the mythical foundress of the family. The 
churches of St. LConard and St. Sulpice both date, partly at least, 
from the I 5th century. An h6tel de ville and a belfry, both of the 
I j th century, are of architectural interest, and the town possesses 
many curious old houses. Fougitres is the seat of a subprefect, and 
has a tribunal of first instance, a chamber of commerce. I t  manu- 
factures boots and shoes; tanning and leather-dressing and the 
manufacture of sail-cloth and other fabrics are also important. 
Trade is in butter and salted goods and in the granite of the 
neighbouring quarries. 

FOULARD. A light silk fabric, having a distinctive soft fin- 
ish and of the plain or simple twill weave. I t  is said to come 
originally from the Far East. In  French, the word "foulard" 
signifies a silk handkerchief. The fabric is figured with a pattern 
printed in various colours, and used for dress material, handker- 
chiefs, scarves and neckties. Fine cotton textures of good quality 
and produced from yarn spun from superior grades of cotton (as 
Egyptian and Sea Islands), are also sold as "foulard." Cotton 
foulard, which is usually of the plain calico or simple twill weave, 
is mercerized;and printed with patterns in styles and colourings 
similar to those of silk foulard, and employed for similar purposes. 

FOULD, ACHILLE (1800-186;), French banker and poli- 
tician, was born in Paris on Nov. 17, 1800. He belonged to a 
Jewish family of bankers, and as minister of finance under Louis 
Napoleon (as president and as Napoleon III . ) ,  from 1849 to 
1852, and again from 1861 to 1867, carried out important financial 
and administrative reforms. 

During his last tenure of office. he reduced the floating debt, 
which the Mexican a ar had considerably increased. by the negotia- 
tion of a loan of 300,000.000 francs (1863). Fould had a taste 
for the fine arts. and during his youth he visited Italy and the 
eastern coasts of the Mediterranean. In 18j7 he was made a 
member of the Academy of Flne Arts. He died a t  Tarbes, Fr., 
on Oct. 5 .  1867. 

FOULIS, ANDREW ( I  7 I 2-1 77 j )  and ROBERT ( I  707- 
1776), Scottish printers and publishers, were the sons of a Glas- 
gow maltman. Robert was apprenticed to a barber; but his ability 
attracted the attention of Dr. Francis Hutcheson, who strongly 
recommended him to establish a printing press. He started busi- 
ness in 1741 in Glasgow, and in 1743 was appointed printer to the 
university. I n  this same year he brought out Demetrius Phalereus 
de elocutione, in Greek and Latin, the first Greek book ever 
printed in Glasgow; and this was followed in 1774 by the famous 
12mo edition of Horace which was long believed to be immacu- 
late: though the successive sheets were exposed in the university 
and a reward offered for the discovery of any inaccuracy, six 
errors at  least, according to T. F. Dibdin, escaped detection. 
Soon afterwards Robert went into partnership with Andrew, who 
had been educated far  the church, and they continued for about 
thirty years to issue carefully corrected and beautifully printed 

editions of classical works in Latin, Greek, English, French and 
Italian. They printed more than five hundred separate publica- 
tions, among them the small editions of Cicero, Tacitus, Corne- 
lius Nepos, Virgil, Tibullus and Propertius, Lucretius and Juve- 
nal; a beautiful edition of the Greek Testament, in  small 4to;  
Homer (4  vols. fol., 1756-58); Herodotus, Greek and Latin (g 
vols. 12m0, 1761); Xenophon, Greek and Latin (12 vols. 12m0, 
1762-67); Gray's poems; Pope's works; Milton's poems. The  
Homer, for which Flaxman's designs were executed, is perhaps 
the most famous production of the Foulis press. The brothers 
spared no pains, and Robert went to  France to  procure manu- 
scripts of the classics, and to engage a skilled engraver and a 
copper-plate printer. Unfortunately it  became their ambition t o  
establish an institution for the encouragement of the fine arts. 
Their countrymen were not ripe for such an attempt, and the 
"Academy" involved the projectors in ruin. Andrew died on 
Sept. 18, 1775, and Robert on June 2, 1776.. Robert was the 
author of a Catalogue of Paintings with Crztzcal Remarks. The  
business was afterwards carried on under the same name by  
Robert's son Andrew. 

See W .  J .  Duncan, Notices and Documents illustrative of the 
Literary History of Glasgow, printed for the Maitland Club (1831), 
which inter alia contains a catalogue of the works printed at the Foulis 
press, and another of the pictures, statues and busts in plaster of 
Paris produced at  the "Academy" in the University of Glasgow. See 
also J. Ferguson, T h e  Brothers Foulis and early Glasgow Printing 
(1889) ; D. Murray, Robert and Andrew Foulis and the Glasgow 
Press (Glasgow, 1913) ; Letters of Robert Foulis (Glasgow, 1917). 

FOUNDATIONS, as referred to building and construction, 
is appropriately applied to  all those portions of the structure 
below the footings of walls, piers and columns. Foundations are 
designed to transmit the weight of the superstructure to that por- 
tion of the earth's surface on which it  rests and which may be 
called the foundation bed. Foundation beds vary in bearing 
capacity. All are compressible, hence the erection and loading 
of any superstructure is accompanied by settlement, though the 
amount for solid rock is negligible. The object of foundations is 
to transmit the entire load to the foundation bed a t  a safe pressure 
and with small and uniform settlement. 

F o u n d a t i o n  Beds.-Corresponding geological surface forma- 
tions may show marked local variations, hence, though foundation 
beds may be scientifically classified, practical experience of a 
locality often decides the ultimate treatment. 

Rock.-In some districts massive rock formations may occur 
near the surface, in others they may be exposed by  excavation or 
otherwise reached. Massive rocks provide good foundation beds. 
Igneous rocks, dense limestones and sandstones can easily bear 
pressures of 15 tons per square foot, but on softer rocks the limit 
may be 8 tons. Many foundation beds are products of rock-dis- 
integration; these include gravel, sand, clay, silt, etc. 

Gravel.-Gravel consists of water-worn rock fragments varying 
much in size. Well-compacted gravel overlying a strong sub- 
stratum, offers a dependable foundation bed which will support a t  
least 4 tons per square foot. 

Sand consists of fine rock particles, from 3 in. downwards i n  
diameter. Sand foundations need protection from running water, 
to prevent lateral escape. Confined sand may support from 2 t o  
4 tons per square foot. 

Clay.-This term embraces cohesive soils, in which the char- 
acteristics vary with the composition. Pure clay contributes t o  
plasticity, sand reduces it. Clay becomes plastic with moisture 
and changes in volume with plasticity; the moisture-content of 
clay should, therefore, be kept low and uniform; actual contact 
with water is to  be avoided. Drainage of and diversion of water 
from the site are the usual precautions. Clay foundations need 
protection from seasonal variations of temperature and humidity; 
otherwise changes in volume may lead to structural fractures. 
Such foundations should be 3 to  4 ft .  below ground. Bearing 
pressures on dry yellow clays are usually limited to  2 tons per 
square foot and on blue clays to 4 tons per square foot. 

Made or Filled Ground; Silt.-Depressions and excavations are  
often filled artificially. "Filled" ground continues to  consolidate 
over many years. Building over such ground requires excavation 
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or penetration of the filling to a solid bed, and sites with a soft The movable load fluctuates with occupancy and use, with 
overlying bed may be similarly treated. On low-lying soft ground, wind-pressure and snow, and varies from zero to a maximum 
buildings may be "floated" on "rafts," i.e., timber or reinforced value. I t  is difficult to estimate designing loads on foundations 
concrete slabs continuous over the site. Settlement is thus but usually when the movable load forms a substantial part of the 
controlled and rendered uniform. possible foundation load, the foundations may be designed to 

Other foundation beds may be mixtures of materials and will carry about 60% of the sum of the loads for which the structural 
possess intermediate characteristics. units have been designed This percentage is specified, with qual- 

Pro tec t ion  of F o u n d a t i o n  Beds.-Lateral support and pro- ifications, for certain types of 
tection are often required. Friable earths crumble on upright American buildings 
faces and soft rocks disintegrate. These may be protected by Types of Foundations.-  
retention walls. Underlying streams of water should be enclosed There are two general classes. (a)  
in a culvert. Where "ground water" is freely rising and falling spread foundations, constructed 
basements should be constructed as watertight tanks to resist near the surface and having a 
external hydrostatic pressure and prevent the incursion of water. base area proportional to the 

Bearing Capacity.-Before planning the foundations of an im- load; and (b)  deep foundations, 
portant building an investigation of the site is usually necessary; excavated or driven to consider- 
experience of adjacent sites will assist the investigation If exami- able depth, the horizontal area RESULTANT LOAD 

nation of the underlying strata is found necessary a trial pit would occupied having little relation to 
be sunk, or "boring" adopted, and samples of the strata raised the load carried. Cement con- 
to  the surface and examined. crete (see CONCRETE) is used 

Allowable bearing capacities for foundation beds in any one almost universally for founda- 
locality are often scheduled as in the London Steel Framed Build- tions. I t  is strong and conforms 

to the inaccuracies of the founda- 
tion bed 

Grillage Foundations.-Projec- 
tions in foundation concrete may FIG 2 -SPECIAL F O U N D A T ~ O N S  

be reinforced with steel, the ( A )  Compound steel grillage founda- 
thickness being then reduced; or "On. para'1e' base; (B) 

COUNTERWEIGHT reinforced concrete founda t~on ,  t rap-  
steel may be employed as the ezoldal base. These methods are 
principal material. In  the latter applicable where p r o ~ e c t ~ o n  beyond 
type, steel beams are used to t he  external p i l l a r  ( A )  is strictly 

SADDLE BEAM 
N O 2  1Z'xlZ' 

l im i ted  
form a "grillage" in two or more 
tiers. The load is transmitted through a steel or cast iron base to 
the tiers of the beams, which are bound together transversely by 

BALANCE BEAM 

ings Act of 1909. Many American building codes include similar 
schedules. In  doubtful cases experiments may have to be em- 
ployed to determine the bearing capacity. 

British regulations do not impose bearing tests, but the Building 
Code of New York City details a test to  be conducted on a mini- 
mum area of 4 sq.ft. and after four days 50% more pressure than 
the proposed bearing capacity must not produce settlement. Fig. 
I shows the apparatus designed for this test by the American 
Society of Civil Engineers. 

Loads Carried.-The constant load is the weight of the struc- 
ture; its magnitude and distribution are readily determinable. 

steel sections or by metal packings and bolts. 
The foundation steelwork is bedded upon and encased in con- 

crete. 
Reinforced Concrete Foundations.-A foundation having the 

same function as the steel grillage is also shown in fig. 2 .  Rein- 
forced concrete ( 9 . v . )  is employed. 

Cantilevered Foundations.-When a large pillar occurs at  a 
boundary adjoining an existing building. and an ordinary founda- 
tion is impossible, an external pillar is linked with an internal one 
by a heavy beam, having one end projecting as a cantilever. The 
outer foundation is well within the boundary. Load from the 
external pillar is transferred to the cantilever. which bears on the 
foundation and is balanced by the load on the internal pillar. The 
foundation is designed to exert uniform pressure on the bed when 
fully loaded. 

In another method two pillars may have a common foundation. 
The base may be parallel or trapezoidal, and so arranged that the 
resultant of the two loads lies over the centre of gravity of the 
base. The trapezoidal base is more suitable for reinforced concrete 
construction. 

Stepped Foundations.-Changes in foundation level should be 
made in small "steps" to avoid (a)  the diagonal shearing of the 
foundation bed between levels; and ( b )  fracture a t  the vertical 
junction of the higher and lower sections. The concrete bed 
should be stepped and made continuous by vertical "ramps." 

Deep Foundations- Extensive foundation beds, otherwise 
good, may reveal soft pockets, which can be bridged over by 
beams or arches. Foundations on soft strata or filled material 
may be supported on brick or concrete piers erected in deep 
excavations, on a firm bed. The piers are connected by arches 
or beams. 

Pile Foundations.-A stout pillar of any material driven into 
the ground is known as a pile. I t  is generally more economical to 
use piles than piers, and they may be of round timber, or of 
square timber shod and banded with iron. Piles may be driven by 
mechanical devices worked either by man or steam Dower. Steam 
hammers for rapid driving, give light and quick blows, so reducing 
damage to the head of the pile. Piles are conveniently grouped 
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to support concentrated loads as a t  bridge abutments, or under 
columns in a building. They may be driven until either (a)  their 
points are embedded in a firm substratum (bearing piles), or ( b )  
the friction on their sides is sufficient to provide resistance (fric- 
tion piles). T o  distribute the load, timber frarnes or masses of 
concrete are laid on the piles. 

Concrete Piles.-Concrete piles are mainly of two kinds, viz. 
(a) pre-cast and (b) cast in-situ. The former have vertical steel 
bars, bent in at the point, hooped transversely and diagonally and 
enveloped in concrete. Reinforcement adds to the compressional 
strength and provides resistance to end blows and to possible side 
bending when driving. The points are shod with steel or cast iron. 
Modern rapid-hardening cement permits of moulding and driving 
in a few days. The "cast in-situ" piles have marked advantages 
over those pre-cast; space for moulding 'is not required, work is 
rapid and piles can be loaded soon after driving. This type may 
be classified into (a)  systems in which a tapered tube is driven, 
withdrawn, and the space filled with concrete, or in which a man- 
drel and sheath are driven, the mandrel being withdrawn and the 
sheath left and filled with concrete; ( b )  systems in which a par- 
allel tube, shod u~i th  solid metal, is driven, the tube being grad- 
ually withdrawn and concrete poured to fill the hole and enclos- 
ing a frame of reinforcement if desired; ( c j  systems designed for 
enlarged bases to increase the load .capacity; and (d) systems in 
which tubes are sunk into the ground, the earth withdrawn from 
the inside, and the tubes filled with concrete. I n  one patent form, 
the tube employed is vibrated on withdrawal to assist the consoli- 
dation of the concrete. 

The supporting power of piles is a difficult and controversial 
subject and cannot be included here. 

Special Foundations.- Exceptional forms of foundation occur 
in large and heavy structures, bridge plers, dock walls and harbour 
work, in which large excavations may cover an ent~re building site. 
The vertical sides of the cutting must usually be maintained by 
temporary supports provided by shoring (see SHORING). 

Deep Foundations for Piers.-Timber is usually employed to 
strut the sides of deep excavations for piers, the timber being 
inserted in short stages. I n  the U.S.A. a circular excavation is 
often made and the sides supported by short vertical poling boards 
wedged against cast iron circular frames. 

The Open Cazsson.-Danger to property may occur if adjacent 
excavations cause withdrawal of running sand, hence for excava- 
tions through wet strata, water and fine sand must be kept out 
of the cutting. In  vertical shafts the sides may be supported by 
steel or concrete linings added in short lengths at the top, as the 
excavation proceeds. An enlarged base is usually formed to 
increase the bearing area; and the lining is filled with concrete 
upon which the surface foundation is laid. 

The Pneumatic Caisson.-For preventing the incursion of wa- 
ter to excavations in wet strata and in river beds, the pneumatic 
caisson is employed, this being a cylinder of steel or reinforced 
concrete of the same size as the foundation. The caisson is a rigid 
casing without base and having cutting edges. Units are added 
above water level as the caisson sinks. A working chamber is 
formed in the base, isolated by an "air-lock." The men work in 
compressed air, which must resist the incursion of water. To 
admit and withdraw men and materials the air-lock chamber has 
two doors at different levels. The air pressure is ma~ntained by 
re-sealing one door before opening the other; at the required 
depth the space of the working chamber is sealed with concrete. 
Steel caissons are usually filled or lined with concrete, and rein- 
forced concrete shells are bridged over to receive the super- 
structure. 

Sheet Piling.-One function of sheet piling is to support later- 
ally foundation beds which would spread under pressure; sites 
are occasionally surroz~nded by sheet piling. I t  also gives con- 
tinuous support to very soft ground, as in water-bearing strata, 
where shallow excavations and conditions do not make a closed 
caisson imperative. For much ordinary work timber sheet piles 
are used, driven between horizontal walings secured to square 
guide piles. Sheet piles formed by special sections of rolled steel 
are in common use, and various forms of reinforced concrete 

sheet pile are also employed. 
A patented type of reinforced square pile has two wings 

Driven edge to edge these piles may be used as sheeting or for 
retaining "made" earth, assisted by reinforced ties anchored to 
the earth behind the wall. The piles are designed to resist the 
consequent bending moments. Sheet piles have the feet splayed 
to induce the entering pile to close against the edge of its 
neighbour. 

The Coffer Dam is a substantial temporary dam, used where 
the hydrostatic head is considerable and simple sheet piling is 
inadequate. A coffer dam may surround an enclosure for the 
removal of water and soil and the insertion of a foundation or, 
for  quay walls, may be on the water side only. I n  modern practice 
two rows of close piling are used, 5 i t .  and upwards apart,  driven 
to impervious ground. The space within the piles is cleared and 
filled with puddled clay. On completion the water is pumped 
from the enclosure and excavation or construction may proceed. 
For deep interior excavation after withdrawal of water the coffer 
dam is supported by transverse strutting or by inclined shoring. 

PROTECTION OF AD JOINING STRUCTURES 

When inserting foundations for  new buildings the foundations 
of adjoining structures must not be disturbed. Most laws recog- 
nize the rights of adjoining owners, and impose penalties for 
damages to existing property. The upper portions of existing 
structures must be supported by shoring while adjacent excava- 
tions are in progress (see SHORING). 

If the new foundations are to be lower, to  admit of deeper 
basements, then the old structure must be re-supported at the 
lower level. The process of inserting new supports is known as 
under-pinn~ng. 

Under-pinning.- The problem in under-pinning is to place 
solid supports underneath the old foundations and to avoid settle- 
ment of the existing building in the process. Methods of under- 
pinning cannot be standardized; fig. 3 shows one method in 
which short lengths of foundation are exposed by pits sunk to 
the new level. I n  heavy structures, dead shoring is required 
which consists of "needles" passed beneath the foundations and 
supported on short uprights or from the adjacent ground. The 
excavations are then extended and portions of the new foundations 
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erected. For brickwork, cement mortar is used and the last joint 
wedged with slate. If in concrete the top clearance'is grouted 
solid with cement. When the new work may receive load the 
intervening portions of foundation are inserted. For small build- 
ings, on firm ground, under-pinning can sometimes be done with- 
out temporary 'support. 

Pre-tes t  Piles.-A method of pile under-pinning has been 
patented in America (1917) and in England known as "pre-test" 
piling Pre-test piles may also be used for new buildings. For the 
purpose of under-pinning, short lengths of the old foundations 
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are exposed to allow of the insertion of a short length of steel 
tube, 14 in. to 20 in. diameter and 4 in. thick, which becomes the 
casing to a complete pile-afterwards concrete filled. The short 
tube is forced into the ground by a pair of powerful hydraulic 
jacks operated by a force pump working at high pressure. The 
tube is cleared of earth by grabbing or otherwise. Another length 
is added and the process repeated, additions being made by sleeve- 

I t ~ ~ & =  OLD FOUNDATIONS 
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jointed sections until the hard substratum is reached. The interior 
of the steel tube is filled with concrete and the pile completed. 
In  the space between the old foundation and the head of the pile, 
a steel joist packing is inserted and wedged tight while two jacks 
keep the full load on the pile (see fig. 4) .  

B y  wedging tight while the pressure is maintained on the pile, 
a great advantage in supporting power is gained. When the pres- 
sure on such a pile is being increased, a "bulb of pressure" 
develops in the earth beneath the base of the pile and opposes its 
further penetration. If the load be released this "bulb" disap- 
Dears and will only be re-formed if the ~ i l e  be once more forced 

perpetuity operating a monastery, almshouse, orphanage or school. 
Many early hospitals, colleges and universities in western Europe 
and in the Vnited States were supported by foundations. usually 
under religious control. During the Elizabethan period and after- 
ward, thriving English merchants created numerous special foun- 
dations for educational and local charitable purposes. notably for 
poor relief. These small perpetuities, both in Great Britain and on 
the continent, drew increased criticism after 1750 for their mis- 
management, narrowness or obsolescence of purpose, and their 
palliative character. Adam Smith in England and Turgot in 
France were among their early critics. 

Although foundations or charitable trusts with narrow, local 
purposes have survived, they are overshadowed by large founda- 
tions possessing broad purposes and flexibility of action. Among 
the first of these in the United States was the Smithsonian insti- 
tution (q.v.), created in 1846 "for the increase and diffusion of 
knowledge among men." In  1867 the Peabody Education fund 
was founded in the U.S. to promote education in the south. As 
business fortunes and organized philanthropy developed, other 
general foundations were created, notably by Andrew Carnegie 
(q.v.) and John D. Rockefeller (see ROCKEFELLER) after 1900. 
As a result of the publicity and success attending these founda- 
tions. many others appeared in the United States; a number also 
appeared in Canada and Great Britain and a few on the continent. 
After 1914 the United States also witnessed a substantial growth 
of community foundations and after 1940 a wave of personal, 
family and company-sponsored foundations. 

Modern foundations are usually tax-exempt and have inde- 
pendent, self-perpetuating boards of trustees with considerable 
freedom of action. They stress studies and experiments to deter- 
mine the fundamental causes and solutions of the problems of 
mankind. They often act as pioneers in social betterment by in- 
vestigating basic problems that lie beyond the reach of local 
philanthropy or government and by using philanthropic "venture 
capital" to start programs that are later taken up by other private 
or public agencies. 

;orward into the ground. Hence, if the under-pinning be com- UNITED STATES 
pleted while the pile is not under pressure, the full resistance .can 
only be developed by further settlement. The pre-test method Foundation directories show that there were at  least 27 philan- 

eliminates this settlement and may also ensure a known factor of thropic foundations in the United States in 1915, 179 in 1926, 243 

safety, since the jacks can be made to develop a definite and in 1939, 505 in 1946, 4,162 in 1955. and approximately 12.000 in 

known thrust.. Care is required in packing the bearings of the 1960. New ones were being created at  a rate exceeding 1,000 a 

jacks on the concrete both of the pile and the old foundation and year by 1960. Over 90% of them had assets of less than $1.000,000 

in wedging up the new support to avoid local damage to the con- each in 1960; fewer than 1,000 had assets exceeding $1,000,000. 

crete. The steel support and the heads of the piles are finally Types of Foundations.-Despite their diversity, four general 
types of foundations may be identified: general research, family encased in concrete. 

Papers referred to in preparing this article:-Hoole Kinne, Or  persona'> c o m ~ a n ~ - s ~ o n s o r e d  and foundations' 
Foundations, Abutments  and Footi,zgs; Fowler, Engineering and Build- Research foundations are the large, well endowed organizations 
ing Foundations, vol. i . ;  W. M. Patton, Practical Treatise on Founda- that are noted for their research programs in education, health, 
tions; White and Prentis, iModern Under-pinning ( 1 9 ~ 9 )  ; M. J. social welfare and the sciences. They are usually grant-making 
McCarthy, "Piling in the Service of Structural Engineering." Struc- organizations but a few are partly or wholly operating founda- 
tural Engiizecr (1927) .  (F' E' D' ;  J' L' M') tions. In 1960 there were 178 such foundations. 129 of which had 

FOUNDATIONS, PHILANTHROPIC. The philan- assets of $10,000,000 or more. They possessed more than half 
thropic foundation, broadly defined, is a legal and social instru- of all foundation assets and played a pioneering role in social bet- 
ment for applying private wealth to public purposes. Although terment through research and experimentation. 
charitable endowments existed in antiquity, the modern founda- Family or personal foundations are created by bequest or, more 
tion is predominantly a 20th-century American phenomenon. I t  commonly, by living donors to facilitate their charitable giving. 
is a large, autonomous organization formed to support research A few, such as the Ford foundation, have become huge through 
or public service in such. fields as education, science, medicine, continued gifts and bequests. The larger family or personal 
public health and social welfare. I t  may be an operating founda- foundations have broad philanthropic programs resembling major 
tion with a service and research staff but it is usually a grant- research foundations; the smaller ones have local, specialized pro- 
making organization. Its legal form may be that of a charitable grams resembling ordinary family giving. They have multiplied 
trust or a nonprofit corporation. I t  may be either a perpetuity in number because they carry prestige, provide a convenient 
with only its income distributed, a discretionary perpetuity with means for systematic philanthropy and offer income tax exemption 
capital also expendable, or a liquidating fund with mandatory for sponsors' gifts, 
distribution of capital. An individual may endow a foundation Corporation foundations, or those sponsored by individual com- 
by bequest or by a gift made during his lifetime; a business cor- panies, multiplied rapidly after World 'IYar 11. They were cre- 
poration or a family may create and support a foundation through ated by many large concerns to systematize corporate giving and 
continued giving. several have assets exceeding $10,000.000 each. Company- 

I n  ancient Greece, Egypt and Rome a foundation was usually a sponsored foundations are tax-exempt, independent legal entities 
single-purpose perpetuity supporting an academy, library or local whose trustees are almost exclusively officers of the sponsoring 
charity. The typical medieval foundation was an ecclesiastical firm. Since their sponsors' profits and gifts may fluctuate, they 
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use a reserve fund to regularize this "in-and-out" giving. Al- 
though small foundations stress local charity, most large corpora- 
tion foundations support education, especially scholarships and 
fellowships, and also health, scientific research and social welfare. 
Several have distinctive programs keyed to the interests of their 
industry. The Bulova Watch Company foundation, for example, 
trains disabled veterans to be watch repairmen. The Nutrition 
foundation, supported mainly by food manufacturers, promotes 
basic research and education in nutrition. The Statler founda- 
tion finances research on hotel construction, operation and per- 
sonnel training. 

Community foundations or community trusts are charitable 
organizations that operate in individual cities or areas. They 
receive gifts and bequests from many persons and apply these 
funds as the donors stipulate or as a distribution committee of 
representative community leaders decides. They stress local 
philanthropic activities, especially education and social welfare 
The community trust movement began in Cleveland in 1914 with 
the creation of the Cleveland foundation. New ones have ap- 
peared regularly, especially in large eastern cities. By mid-century 
there were about 100 and their aggregate assets approached $150,- 
000.000. At least eight had assets exceeding $10,000,000 each. 

The government foundation is another type worth noting The 
National Science foundation was established in 1950 to advance 
fundamental scientific research. Although tax-supported, it has 
an independent governing board and makes grants for research 
projects, fellowships and related programs. 

Peabody  a n d  S la te r  Funds.-The Peabody Education fund 
mentioned above is often called the first modern American founda- 
tion. George Peabody, an American who became a wealthy banker 
in England, endowed it in 1867 with $2,000,000 primarily to ad- 
vance public education in the south. I t  was an optional perpetuity 
and was liquidated in 1914. The John F.  Slater fund was estab- 
lished in 1882 and promoted southern education until i t  was termi- 
nated in 1937. Influenced by the Peabody and Slater funds, by 
growing concern over educational, medical and social problems, by 
the philanthropic possibilities of great family fortunes, and by 
Carnegie's "gospel of wealth," millionaire philanthropists created 
foundations at  an increasing rate after 1900. 

Carnegie Trusts.-With his concept of the stewardship of 
wealth, Andrew Carnegie deemed it a disgrace to die wealthy. 
The philanthropic foundation was his favourite means of employ- 
ing personal riches for long-run social good His gifts and be- 
quests, exceeding $330,000,000, went mainly to endow several 
perpetuities whose income was applicable to broad purposes as 
interpreted by the trustees. 

The Carnegie Institute of Pittsburgh was created in 1896 with 
original grants of $11,700,000. I t  serves the Pittsburgh, Pa., 
area as a general educational agency, including libraries, museums 
of fine arts and natural history, a music hall and the Carnegie 
Institute of Technology. 

The Carnegie Institution of Washington was established in 
1902 with a $10,000,000 grant "to encourage, in the broadest and 
most liberal manner, investigation, research, and discovery, and 
the application of knowledge to the improvement of mankind." 
I t  conducts fundamental research in various scientific fields. 

The Carnegie Hero Fund commission was endowed in 1904 with 
$5,000,000 to recognize heroic deeds in civil life through awards 
and grants to heroes or their survivors. 

The Carnegie Foundation for the Advancement of Teaching 
was created in 1905 with an original gift of $10,000,000, primarily 
to provide retirement pensions for professors at  nonsectarian col- 
leges and universities. I t  pioneered in the pension field, raised edu- 
cational standards, and helped free many institutions from strict 
denominational control. I t s  noncontributory pension scheme 
taxed its resources and in 1918 it established the Teachers Insur- 
ance and Annuity Association of America to handle these pension 
commitments and develop contributory retirement plans. These 
activities influenced the retirement plans developed by insurance 
companies. private industry and the federal government. Among 
this foundation's important educational studies was the famous 
Flexner report of 1910 on Medical Edzrcation i n  the Cnited States 

and Canada, which produced a revolution in medical education. 
The Carnegie Endowment for International Peace was founded 

in 1910 with a $10,000,000 fund to promote world peace. I t  a t-  
tempts to increase international understanding by conducting re- 
search on international law, history, economics and other aspects 
of foreign relations. 

The Carnegie Corporation of New York, established in 1911 
with gifts of $135,000,000, is a grant-making organization promot- 
ing "the advancement and diffusion of knowledge and understand- 
ing among the people of the United States and of the British 
dominions and colonies." I t  has made large gifts to the other 
Carnegie trusts and to many colleges, universities and research 
organizations for educational and research programs. I t  created 
the Church Peace union and materially supported the National 
Research council. I t  has made substantial grants for adult edu- 
cation, the fine arts, modern languages, engineering education, 
international affairs, and fellowship programs. 

Carnegie created several philanthropic trusts in Europe, includ- 
ing ten hero funds, the Carnegie Trust for the Universities of Scot- 
land (1901) with a $10,000,000 endowment, a $3,750,000 trust 
(1903) for the benefit of Dunfermline, Scot., his birthplace, and 
the Carnegie United Kingdom trust (1913) with a $10,000,000 
grant. 

Rockefeller Benefactions.-Three generations of Rockefel- 
l e r ~  have given well over $1,000,000,000 to philanthropy. The 
elder John D.  Rockefeller gave more than $530,000,000, primarily 
to four large foundations. H e  helped build the University of 
Chicago and gave to several colleges. He believed, in general 
endowment gifts on a matching basis, to encourage further philan- 
thropy. Prior to 1928 the foundations he created made extensive 
endowment gifts on this basis. They were independent charitable 
corporations with broad powers and self-perpetuating trustees. 
Rockefeller disliked perpetuities and empowered his trustees to 
expend both capital and income. 

The Rockefeller Institute for Medical Research (1901), the 
only operating foundation created by Rockefeller, received gifts 
totaling $60,000,000 to advance and disseminate knowledge about 
the nature, causes, treatment and prevention of diseases. Located 
in New York city, it has become a well equipped medical research 
centre. In  1908 its charter was amended to allow educational 
activities. A further amendment in 1954 permitted it to be incor- 
porated into the University of the State of New York as a degree- 
granting institution for graduate training and research in the 
medical and biological sciences. 

The General Education board was founded by Rockefeller in 
1902 as a discretionary perpetuity of nearly $130,000,000. I n  
1903 it  was chartered by congress for "the promotion of education 
within the United States of America, without distinction of race, 
sex or creed." By 1952, it had distributed nearly $316,000,000 to 
strengthen educational institutions. I t  promoted agricultural edu- 
cation in the south by instituting a farm demonstration program 
in collaboration with the U S. department of agriculture. I t  
worked with southern educational officials to establish and improve 
rural schools and public high schools. I t  helped establish normal 
schools for Negro teachers and public schools for Negro children, 
spending nearly $30,000,000 on Negro education in its first three 
decades. Prior to 1928 it made matching endowment gifts of 
$60,000,000 to nearly 300 colleges and universities and $90,000,- 
000 to various medical schools. 

The Rockefeller foundation was created in 1913 "to promote the 
well-being of mankind throughout the ~vorld." Directly a n d ~ i n -  
directly it  received nearly $242,000,000 from the founder. By 
1960 it  had distributed well over $500,000,000, one-third of it  
abroad. Until 1928 it emphasized public health and medical edu- 
cation. I n  1909 Rockefeller personally financed the Rockefeller 
Sanitary commission to help health departments curb hookworm 
in 11 southern states. The foundation assumed this work in 1913 
and created the International Health board. The two organiza- 
tions co-operated in the south to combat hookworm. yellow fever, 
malaria, pellagra, smallpox, tuberculosis, etc., and to strengthen 
county and state public health departments. They extended this 
program to many other countries and the Rockefeller foundation 
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spent $94,000.000 on public health abroad in its first 40 years. I t  leading foundation contributor to social science research. I t  
co-operated with the General Education board to improve Ameri- makes grants to groups engaged in international affairs and to uni- 
can medical schools and made grants to several American and versities and research institutes for intensive study of foreign 
foreign universities to create schools of public health. Directly areas. I ts  technical assistance programs are designed to improve 
and through the China Medical Board of New York vhich it farming, local industry, public administration and education in 
created, it provided nearly $45,000,000 to develop the Peking underdeveloped countries. I t  spent $78,000,000 on overseas de- 
Union Medical college. velopment between 1951 and 1958; $28,000,000 was for India and 

When the Rockefeller philanthropies were reorganized in 1928, smaller amounts for other countries of south and southeast Asia, 
the Rockefeller foundation mas broadened in scope and thereafter the middle east. Africa and Latin America. 
liberally financed pure research. I t  created divisions of public Other  Foundations.- Charitable foundations created by other 
health, medical sciences, natural sciences: social sciences and hu- ~i~eal thy philanthropists help to illustrate their diversity. 
manities, each of which supported fellowship programs, special The Russell Sage foundation is a perpetuity chartered in 1907 
research projects and independent research agencies. The medi- with a $10,000,000 endowment to promote better social and living 
cal sciences division also supported psychiatry and mental hygiene. conditions, in the United States. I t  is primarily an operating 
The natural sciences division financed costly research tools such foundation, conducting research, demonstrations, publication and 
as marine biology laboratories, telescopes and cyclotrons. The other educational endeavours. I t s  work has greatly advanced the 
social sciences division continued the work of the Laura Spelman professions of social work and city planning. 
Rockefeller memorial, on which the two spent about $100.000,000 The Julius Rosenwald fund was created in 1917 as a liquidating 
in a 25-year period. I t  helped support university and independent fund to be ,terminated within 25 years after Rosenwald's death, 
research agencies, including the National Bureau of Economic reflecting his dislike of perpetual endowments. He died in 1932 
Research. Brookings institution, and Social Science Research and it was liquidated in 1948. I t s  charter purpose was to serve 
council. I t  also helped finance publication of the Encyclopaedia "the well-being of mankind," and it aided southern rural educa- 
of the Social Scie~zces. The humanities division made special tion, race relations and the health and education of Negroes. 
grants to indil-idual universities, museums; and libraries, to the The Twentieth Century fund is a discretionary perpetuity 
American Council of Learned Societies, and for publication of the chart.ered by Edward A. Filene in 1919 to improve economic, in- 
Uictionauy o f  Anzevican Biograplzy. In its first 35 years the dustrial, civic and educational conditions through research and 
Rockefeller foundation spent $28,000,000 for 10.000 fellowships publication. I t  pioneered in studying economic and social prob- 
in i 5  countries and $10,000,000 on research grants-in-aid. lems and became strictly an operating foundation. 

Laura Spelman Rockefeller memorial was endowed with nearly The John Simon Guggenheim llemorial foundation was created 
$i4.000,000 by Rockefeller in 1918. Before being merged into in 1925. I t  a\vards fello~vships each year to further the develop- 
the Rockefeller foundation in 1929, it made grants exceeding ment of scholars and authors. 
$55.000.000, of which $41,000,000 was for social science research. The Duke endowment is a charitable trust created by James B. 

I n  addition to its international public health work. the Rocke- Duke in 1924 to establish Duke university and serve other educa- 
feller foundation developed technical, educational and research tional, health and religious needs in North and South Carolina. 
programs to aid agriculture in several Latin-American countries Duke required that 20% of the annual income be reinvested to 
and. since 1957, in India and other eastern countries. The Rocke- double his original gift of $40,000,000, thus making it an accumu- 
feller Brothers fund also supports foreign aid programs, especially lating fund. The trust indenture allocated the available income 
in Latin America. In  1946 it created the American International among Duke university, nonprofit hospitals, orphanages, three 
Association for Economic and Social Development and the two other colleges and universities, and support of certain retired 
have since founded the Association for Credit and Rural Assist- ministers and rural churches. Duke bequeathed additional funds 
ance iprolriding supervised credit and technical assistance to to this trust. 
farmers ) .  International Basic Economy corporation (inl~esting in The largest foundations in the United States include: 
developmental enterprises in Latin America), and IBEC Re- Date founded Assets (approximate; 1959) 
search institute (studying agricultural problems). These agencies Ford foundation . . . 1936 $3.3 16.000.000 
have been operating in Brazil, Venezuela and other Latin-American Rockefeller foundation , . 1913 648.000.000 
countries; in the late 1950s they entered India and Africa. Duke entioxrment . 1924 414,000.000 

John D. Rockefeller, Jr. ,  helped administ.er these foundations John A. Hartford foundation . 1942 414,000,000 

and made additional charitable gifts of $473.000.000. In 1923 C ~ ? ~ ~ 7 ~ ~ p o r a t i o n  of 

he endowed the International Education hoard. with $20.000,000. lv, K ,  Kellogg 
191 1 261,000.000 

, 1930 215,000,000 
I t  supported research in the natural sciences! agriculture and Alfred p. Sloan foundation . 1934 176,000.000 
humanities, and spent more than $18,000.000 before merging with Lilly endowment . . . 1937 157,000,000 
the Rockefeller foundation in 1928. He also endowed the Bureau Commonx7ealth fund . . 1918 120.000.000 
of Social Hygiene, Institute of Social and Religious Research, and Danforth foundation . . 1927 110,000,000 

Sealantic Fund. Inc. He died in 1960. leaving half of an estate Other foundations which reportedly had assets approaching the 
valued at $150,000,000 to the Rockefeller Brothers fund, created $100,000.000 class in 1960 included the Vincent Astor foundation 
in 1940, to which he had previously given $58,000.000. (1948). Charles F. Kettering foundation (1927), Moody founda- 

F o r d  Foundation.- In 1960 the Ford foundation held about tion (1942) and Sid 11'. Richardson foundation (1947). 
one-fourth of all U.S. foundation assets. I t  v7as created with an The 12,000 foundations in existence in the U.S. by 1960 had 
initial $25.000 gift in 1936 to facilitate the Ford family's charita- combined assets of about $11,500,000,000 and total annual ex- 
ble giving. Later gifts and bequests from Edsel and Henry penditures of approximately $625,000,000. This slightly exceeded 
Ford I1 made it very wealthy and by 1960 it had distributed all direct corporate giving but was less than 10% of total private 
pearly $1,200~000,000. I t  made grants to existing organizations charitable giving. The foundations' support of new ideas. research 
and to 11 autonomous funds of its own creation. including the and social experimentation in neglected or contro17ersial areas 
Fund for the Advancement of Education (1951)! Fund for Adult has had great significance despite the fact that their expenditures 
Education (1951), Fund for the Republic (1952) and Sational are dwarfed by federal spending. 
Merit Scholarship Corp. (1955j. In  1954 it established the Tax a n d  R e g u l a t o r y  Aspects.-The most significant and di- 
Center for Advanced Study in the Behavioral Sciences at Stan- rect influence of government on foundations is through tax legis- 
ford. Calif. In 1956-57 it distributed $500.000.000 from capital lation. Foundations are exempt from federal and state income 
funds among 615 private colleges and universities, 3.500 nonprofit taxes on their investment-type income. They are also usually 
hospitals and 42 privately supported medical schools. In  1959 its exempt from local property taxes. Gifts of property to founda- 
annual expenditures reached $1 10.000,000. tions are not subject to gift taxes and bequests are exempt from 

The Ford foundation's chief concern is education and it is the estate and inheritance taxes. Charitable contributions to them are 
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deductible within limits in determining taxable income for a person 
or corporation. A person's charitable contributions (including 
gifts to a foundation) are tax-exempt to an amount equal to 20% 
(30% under special conditions) of his adjusted gross income. 
High surtax rates encourage tax-exempt giving; an individual with 
income subject to the 91% tax rate may give to charity at a net 
cost in spendable income of nine cents on the dollar. An indi- 
vidual or firm may give appreciated assets such as securities and 
make a charitable deduction at  their market value without incur- 
ring capital-gains taxes. Since 1935 a corporation's contributions 
(including gifts to a foundation) have been tax-exempt up to 5% 
of its taxable income. During World War I1 and the Korean war a 
corporation with income subject to the excess-profits tax then pre- 
vailing could supply charitable dollars costing as little as 18 cents 
(or even less if also subject to state income tax). 

As noted above, these tax provisions have encouraged some 
companies and individuals to create foundations and make tax- 
exempt gifts to them. However, several large foundations were 
created before the federal income tax was enacted in 1913 and 
many more before tax rates became high. Factors other than the 
income tax exemption have been important in the growth of 
foundations; these include the pure philanthropic motive, desire to 
perpetuate a family name or improve a "corporate image," prestige 
value of foundations, their advantages in making family or cor- 
porate giving more regular and effective, and their use to maintain 
control of a family-o

w

ned corporation upon the death of a prin- 
cipal owner by avoiding forced sale of the firm or its assets or 
stocks to pay estate and inheritance taxes. 

The privilege of tax exemption as an encouragement to charita- 
ble giving has been preserved and protected from abuse through a 
long series of tax laws, court decisions and internal revenue service 
(IRS) regulations. Federal tax law, particularly the exemption 
privilege, has actually become the chief instrument of public 
control over foundations. A foundation must apply for tax ex- 
emption, giving prescribed information as to its purposes, intended 
activities, finances and sponsorship. This application is open to 
public inspection. The IRS will approve it only if the founda- 
tion's purposes are genuinely charitable and if its intended activi- 
ties conform to its declared purposes. Every foundation must 
file with the IRS an annual report of its assets, liabilities, net 
worth, accumulation, gross income, total gifts received and total 
disbursements for tax-exempt purposes. Most of this annual re- 
port is open to public inspection. The IRS annually audits these 
reports to see that foundations conform to their declared purposes. 
A foundation may forfeit its tax-exempt status if it engages in 
propaganda or lobbying, makes an unreasonable accumulation of 
income, invests capital recklessly. uses a substantial part of its in- 
come for nonexempt purposes, or engages in certain "prohibited 
transactions" benefiting its donors or directors. The IRS also 
scrutinizes a foundation's sources of income. I ts  income (in ex- 
cess of $1,000) from business activities not substantially related 
to its exempt purposes is taxable, as is a "feeder" corporation's 
income which is devoted entirely to a sponsored foundation. 

Officials of large foundations believe that they have an obliga- 
tion to make voluntary public reports of their operations. While 
most large foundations published periodic reports in the late 1950s, 
less than 5% of those with assets of less than $10.000.000 did so. 
In  1956 the Foundation Library Center uras established in Kew 
York city to encourage foundation reporting and to collect and 
disseminate information about foundations. 
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GREAT BRITAIN 

I n  Great Britain, unlike the United States, no special meaning 
attaches to the word "foundation." I t  is simply a name given to 
certain charitable trusts, and the words "trust" and "foundation" 
are used interchangeably. Foundations' vary in size and scope 
from the Barlboro (Old Infant school) foundation for the educa- 
tional benefit of children in a particular parish, to the Nuffield 
foundation which distributes funds to a wide variety of causes in a 
large number of countries. 

I n  Britain a foundation as a charitable trust was defined orig- 
inally by the Statute of Charitable Uses (1601). This statute was 
repealed in 1888 by the Mortmain and Charitable Uses act which, 
however, retained the preamble to the Elizabethan statute in which 
were listed the charitable uses which the law recognized. Chief 
among these were relief of aged, impotent and poor people; the 
maintenance of sick and maimed soldiers and mariners, schools of 
learning, free schools, scholars in universities; the repair of 
bridges, ports, havens, causenays, churches, sea banks and high- 
ways The English judge Edward Macnaghten further added to 
this list of charitable uses the legal definition of a charity: 
"Charity in its legal sense comprises four principal divisions- 
trusts for the relief of poverty; trusts for the advancement of 
education; trusts for the advancement of religion; and trusts for 
other purposes beneficial to the community. not falling under any 
one of the preceding heads " Certain statutes also contain special 
definitions of charity; e . g ,  the War Damage act of 1943 The 
fourth heading of the Macnaghten classification is indefinite, 
leaving ample room for ambiguities in defining a charity and re- 
solvable only by litigation. A large fund of case law therefore 
exists which is relevant in determining I\-hether or not the object 
of a foundation is charitable. The Rcpovt of the committee on 
charitable trusts, published in 1952, recommended that a defini- 
tion should be enacted based upon the hlacnaghten classification, 
which should itself be ended, but preserving the case law as it  
stands. The only law to be passed as a result of the committee's 
recommendations, however, was the partial adoption of their views 
on the retrospective validation of certain imperfect trust provi- 
sions in the Charitable Trusts (Validation) act,  1954. The legal 
basis of a foundation thus remained unaltered a t  the beginning 
of the 1960s. 

Legal Position.-The legal recognition of a foundation as a 
charity carries several important privileges. I n  the first place, 
gifts to charity have always enjoyed a privileged position in the 
law of testamentary dispositions. A charity is treated as an arti- 
ficial legatee with the right to hold property in perpetuity and 
mith the additional important advantage that the courts are will- 
ing to provide new purposes as near as possible to the original 
objects of a charity if these become incapable of fulfillment. 
This latter doctrine, known in law as cy pres has, however, been 
widely criticized in that it does not allow changes in the purposes 
of charitable trusts and foundations sufficient to enable them to 
keep in step with a rapidly changing social environment. Thus, 
for example, the doctrine would be difficult to apply to a founda- 
tion which had originally had as its object the abolition of slavery. 
After the 1860s, parliament was willing to relax the doctrine of cy 
pres for some particular kinds of charity, notably in the case of 
educational endowments under the various Endowed Schools acts 
passed between 1869 and 1948 and in the case of parochial en- 
dowments in the city of London. The economic changes and espe- 
cially the wide extension of the social services in the 20th century 
made urgent the need for its more general relaxation and the 1952 
Repor t  on charitable trusts recommended that the doctrine be 
relaxed for all trusts and foundations. 

As against the special position which charitable trusts and foun- 
dations enjoy in law, various attempts were made to check the 
possible abuses and maladministration which might arise as a 
result of their perpetual legal existence. The Statute of Chari- 
table Uses (1601) authorized the appointment of ad hoc com- 
missioners to inquire into malpractices, but these appointments 
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became infrequent during the 18th century and finally died out in assets of the 110,000 trusts existing in 1952 were estimated a t  
1803. The Charities Procedure act and the Charitable Donations ,6200,000.000, or  about 5% of the estimated value of the national 
Registration act; both passed in 1812, were further a t t e m ~ t s  productive capital. 
(largely ineffective) to correct abuses and in 1818 a parliamen- AS opposed to the great mass of small foundations, there was an in- 
tary was created to record and investigate the chari- creasing tendency in the 20th century to emulate the U.S. practice of 

creating great charitable foundations with wide objectives, exercising 
table trusts of England and Wales. The  1835 select committee their benevolence within and even beyond the country as a x5,hole, 
on public charities recommended the creation of an  independent Some of these giant foundations are, indeed, of U.S. origin as, for ex- 
authority ~ v i t h  polvers to investigate any trust .  I t  was not until ample, the Carnegie United Kingdom trust or the Pilgrim trust. The 
1853, however, that the charitable ~~~~t~ act was passed "for latter was founded in 1930 by E.  S. Harkness and during the 1930s 

equally supported schemes to alleviate unemployment and to preserve 
securing the due administration of charitable trusts and for  the the national heritage. Others are foundations with headquarters abroad 
more beneficial application of charitable funds in certain cases" such as the Commonwealth fund, founded in 1918, or the Gulbenkian 
and it led to the naming of the Charity commissioners. The act foundation, founded in 1955 to support artistic, scientific, educational 
of 1853 was of additional importance in that i t  created the official and charitable projects. In addition to these there are the great British 
trustee of charity lands and the oficial trustee of charitable funds, foundations such as King George's Jubilee trust, founded in 1935; the 

King Edward's Hospital fund. London ; and the series of Lord Kuffield's 
thus providing a way in which lands and securities could be held foundations, culminating in the creation of the xuffield foundation in 
by  charitable foundations having perpetual succession, without 1943 with an initial capital of 110,000,000. 
cost t o  their trustees and without interfering in their administra- Foundations make a valuable contribution to contemporary society, 
tion of their trust, Trust funds were further relieved of the con- not only in their charitable disbursements but in the scope which they 

provide for voluntary service. Even with the greatly increased scale 
Stant expense of transferring their property on the death or re- of provision by the state of education and of help for individuals faced 
tirement of a trustee and the appointment of a new one. The xvith poverty, sickness, old age and unemployment, foundations supple- 
Report  of the committee of charitable trusts of 1952 made several ment state activity. Thanks to the greater flexibility which they enjoy 
recommendations intended to  reinforce the pow,ers conferred by the foundations carry the fruits of philanthropy into areas in which the 
the Charitable Trusts acts;  e,g,, it was recommended that the state does not function. The state tends to support existing activities 

and there is, therefore, room for the foundations in pioneering new 
statutory provisions for recording trusts should be re-established. ventures and in supporting new ideas \vhich would otherwise remain 

Foundations are also subject t o  restrictions on the assets they untried for lack of funds. See also CIIARITY; PHIL.~NTHKOPY; TRUST. 
hold in the form of land and investments in securities. By the BIBLIOGRAPHY.-J. ,4. Simon, 2nconz.e T a x ,  2nd ed. (1952), especially 
charitable T~~~~~ act of 1855, trustees are forbidden v01. i, pt. iv, division E ;  Committee on the Rating of Charities and 

Kindred Bodies, Repor t ,  Cmd. 831 (1959) ; Committee on the Law and 
to  sell, mortgage or charge charitable property. or to grant a lease Practice Relating to Charitable Trusts, Repor t ,  Cmd. 8710 (1952) : G. 
in reversion af ter  more than three years or for  a term of more than W. Keeton, "The Charity Muddle," in Czirre~tt Legal Problems (1959) ; 
2 1 years, unless. expressly authorized by the commissioners. Re- J .  Brungatc, "The Legal Definition of Charity," L a w  Qzcarter l~  Reazew, 
strictions upon the acquisition of land are imposed by the &fort- ~ 0 1 .  Ixi (1945) ; G. W. Keeling (comp.) and T.  Landau (ed.), Trusts  and 
main and Charitable Uses act of 1888 and the amending acts of Foundations: a Select Guide . . . (1953) ; C. E. Crowther, Religious 

Trusts  (1954) ; Gulbenkian Foundation, Help f o r  the Avts (1959) ; 
1891 and 1892. Investments in securities can be made by  founda- ~ ~ f f i ~ l d  ~ ~ ~ ~ d ~ t i ~ ~ ,  Repor t s  (annual, 1943- ) .  (E. M. s.) 
tions only if they are permitted by the terms of the trust  instru- FOUNDING, the process of melting metal and pouring it into 
ment ,  by the provisions of the Trustees act  of 1925, or by a high a cavity that has been molded on a pattern of the desired shape. 
court order. The  trustees are personally liable for loss from un- \\..hen the metal solidifies the result is a metal 
authorized investment and the range of securities in which in- conforming to the shape of the cavity, This process is practised 
vestment is authorized is limited by  the Trustees act .  The finan- by foundries all over the world as a basic method for  the produc- 
cia1 position of trust  funds thus suffers from a rigidity of income tion of metal shapes, utilizing in one form or another almost all 
particularly onerous in a world prone to inflation. of the metals known to man. 

Trusts and foundations enjoy a privileged position in the levy- This article deals x i t h  the ma- 
ing of rates and income tax. During the late 18th and early 19th terials and processes used in 
centuries, properties provided and used for charitable purposes foundries: for a discussion of 
were frequently omitted from the poor rate: while the Scientific metallurgical aspects of these 
Societies act of 1843 specifically exempted such bodies from rate processes see METALLCRGY: Cast 
paying. I n  1865, howel~er,  as the result of the decision in the a n d  Tt'rozlght M e t a l .  
case of T h e  Mersey  Docks  and Harboz~r Boavd Trztstees v. Canz- F I G ,  I , - M O L D  BOX A N D  PATTERN ~h~ Mold.-,\ variety of ma- 
euon, public charities were held not to be exempt from the payment terials is used in making molds, 
of taxes. Although the law quickly placed some charitable foun- the most common being a mixture of sand and clay moistened ~5,ith 
dations in a more favourable position, as in the Sunday and Ragged xater .  This mixture is firmly packed over the face  of the pattern 
Schools i ~ x e m p t i o n  from ~ a t i n g )  act ,  1869, and subsequently forming the cavity in which the casting is to be made. The  \vhole 
extended rate relief to others, most charitable foundations between is enclosed by a receptacle called a box or flask, ( s e e  fig, I,) 
1865 and 1955 Rere dependent upon sympathetic treatment by The mold must be strong enough to resist the pressure of the 
local rating authorities for which there was no statutory sanction. metal and a t  the same time sufficiently permeable to  perlnit the 
I n  1955, however, charities were granted statutory relief from escape of air and gas from the mold cavity, Otherlvise! these 
rates by the Rating and Valuation (~fiscellaneous Provisions) act, \vould remain as holes in the The material must re- 
though the relevant provisions were regarded as only temporary. sist fusion by  the heat of the 

A foundation which is legally recognized as a charity is also. metal and the surface next to the 
under the 1952 Income Tax  act,  able to claim tax exemption upon pattern be so closely knit as to 
i ts  income from land, interest, dividends o r  other annual payments avoid a rough casting surface. 
and  from the profits of a trade carried on by  i t .  I n  effect this T h e  mold is made in two 
amounts to approximately doubling the taxed income of all chari- halves, each formed as described 
table trusts and foundations. above and each contained in its 

E x i s t i n g  Foundations.- The precise number of foundations own box. The upper half is 
and trusts in Great Britain is unknown. I t  was estimated in 1952 known as the cope, the lower as 
to be a t  least 110.000: as compared with about 29.000 known to the the drag. The pattern must be 
Brougham commissioners in 1837, and new foundations were being so designed that  the half nlold 
created a t  the rate of about ten a week. OE the  110,000, about can be lifted from its surface 
30.000 were educational and about 40.000 catered for the needs without breaking or  tearing the 
of the poor. sick and needy. I t  was further estimated that more mold materi'al. (See fig. 2 . )  

than one-third of the total number of trusts had an annual income This requirement can be modi- 
of F25 or less. Excluding their considerable holdings of land. the F I G .  2 .- D I V I S I O N  O F  PATTE RN fied by  the use of loose pattern 
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pieces, withdrawn after the mold Patterns.- If an accurate casting is to be obtained it is evident 
has been lifted. that an accurate pattern must be used in forming the mold. The 

After removal from the pat- making of such a pattern is a craft requiring great skill. When 
terns the cope and drag halves a considerable number of castings is needed it is usual to make 
are joined, as shown in fig. 3, to a master pattern of wood from which working patterns can be cast 
make a complete mold. in metal. Otherwise, the original pattern of wood or metal may 

,, The two halves are aligned so be used in the foundry. 
that the pattern cavities match Since the metal in the casting will shrink as it solidifies, the 

exactly. This is accomplished by pins and bushings that are close pattern must be larger than the desired casting. Different metals 
fitting and located with precision. I n  forming the mold, provi- have different shrinkage characteristics and allowance for this is 
sion is made for channels or gates through which the metal flows made in making the pattern. Also the shrinkage is not always 
to the casting. Since the metal shrinks appreciably in volume as uniform in different directions, a variation which is sometimes un- 
it solidifies, it is sometimes necessary to provide an additional predictable. 
reservoir of metal, called a riser, which stays fluid 10% enough Sample castings have to be made before the pattern is actually 
to feed metal to the casting during this critical period. put in service. When several pattern pieces are mounted on one 

Patterns of unusual or more complicated contour require the use plate for machine molding, their position on the plate must be 
of multiple boxes (fig. 4). In  molding boxes of more than I 4  in. perfectly matched so that the cope and drag halves of the mold 

the sand; fig. 5 shows a drawing will have an exact fit a t  the parting line. All pattern pieces must 
of the sections of this type box. taper away from the parting line so that the pattern can be with- 

Mold Materials.--Suitable drawn from the mold without disturbing the mold material. Be- 
molding sands are found in nat- cause of this taper some patterns must be formed of several loose 
ural deposits from which. they pieces temporarily held in position by pegs, as shown in fig. 6 
can be mined and used without (left), or without pegs as in fig. 6 (right). Removal of the pat- 
much alteration. The size and tern may be facilitated by sprinkling it with a fine parting sand 
shape of sand grain is important or compound to prevent adhesions. 
and requirements vary for differ- When a metal pattern is employed, the need for a parting com- 
ent metals. Comparatively pound may be avoided by heating the pattern while in use, com- 
coarse sands are employed for monly by means of electrical heating elements. 
casting steel and iron; finer sands Cores.-While many castings are solid, it more often happens 
are needed for copper and ahmi- that a hollow space is desired within the casting. Obviously this 
num alloys. Molding sand de- cannot be accomplished by the pattern, which must be removed 

posits contain sufficient clay to serve as a bond. without breaking the mold. To form the hollow, it is necessary to 
As natural deposits of good molding sand have become exhausted set a core in the drag. The core is so placed that there is an 

or less accessible, there has resulted a practice of using what are open space for the flow7 of metal between it and the face of the 
called synthetic sands. In  this process, sands containing little mold. In  the finished casting the core is surrounded by metal 
or no clay are blended with clay or a claylike material such as except a t  openings through the casting wall, which form orifices 
bentonite (9.v.). Sand is prepared for use by mixing with the from the hollow centre to the outside. The core material is re- 
desired amount of water in a muller which coats each grain of moved 'through these openings and consequently must be so con- 
sand with moistened clay by a kneading action. At this point cer- 
tain other materials may also be added, such as flour to give the 
molded sand a certain amount of elasticity. Finally the mixture 
is aerated in a machine that breaks up lumps and gives the sand 
a fluffy texture. These operations are sometimes performed by 
hand with a shovel, but even in small foundries the use of machines 
is more common. For best results the physical character of the 
sand must be closely controlled; this is accomplished by testing FIG.  6.-PATTERNS 
equipment designed to measure strength, moisture content and (Left )  with loose pieces, ( r ight)  for fluted column 

porosity or permeability. These properties need to be held within stituted that it loses strength when exposed to the heat of the 
narrow limits, whether the sand in use is natural or synthetic. metal and can easily be broken up. 

While clay and water are most often used to bond the sand, Like molds, cores are made from a variety of materials, but 
other bonds are sometimes employed. Molds can be made from most cores consist of clean sand mixed with an organic binder, 
sand mixed with a petroleum product or with man-made materials often linseed oil or a blend of linseed oil u-ith rosin, fish oil, vege- 
such as the synthetic resins or plastics. These are used only when table oils or petroleum oils. Other substances such as cereal flours 
their greater cost is offset by special advantages or unusual mold- or bentonite are sometimes used. The core is very fragile when 
ing requirements. Several less generally used molding methods, first made but is hardened by baking in an oven a t  400' F. or 
described below, are based on a variety of differing materials. more. Cores of the linseed oil type require slow baking in the 

presence of air since the hardening process is one of oxidation. 
A synthetic plastic resin is sometimes used as a binder and, when 
this is the case, the core can be baked very rapidly by an electro- 
thermic process. In  this method the core is heated from the inside 
out, the oven itself remaining comparatively cool. The hardening 
of the binder is a chemical change which takes place within the 
resin itself as a result of heat. 

Simple core boxes built in sections to allow removal of the core 
are illustrated in fig. 7. Sometimes, as in fig. 8, loose pieces are 
employed that are withdrawn separately. Cores may take various 
curved forms as shown in fig. 9, a half-core box for an elbow 
pipe. Freshly made cores are so weak that they may have to be 
transferred to supporting frames or driers to hold them in shape 
until after baking. 

Cores are made manually by packing the sand mixture into an 
FIG.  5.-MOLDING BOX W I T H  C ROSS BARS open core box or, if the shape of the core and the quantity re- 
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m quired permit, they are made in a M 
machines. In  the latter case, the 
core box is clamped in place un- 
derneath a reservoir of the sand 
mixture which is then blown into 
the box by compressed air at a 

7 . -S1MPLE 'ORE pressure of about IOO lb. per 
square inch. Often the box contains several core cavities that are 
thus filled a t  the same time. Since filling is almost instantaneous, 
provision must be made for rapid escape of air; otherwise the cav- 
ity will not fill completely. This is accomplished by means of 
orifices with screens so fine as to prevent the passage of sand. 

Patterns have core prints and the cores are placed in the im- 
prints so that alignment is assured (see fig. 10). 

Mold Making.-Molds may be made by hand and, in the case 
of very large molds, this is a common practice. Molds of medium 
or large size are often packed by a machine called a slinger. This 
has a head which can be moved 
to apply sand, by blowing or 
throwing, with equal force on all 
parts of the pattern. When the 
molds are not baked or dried they 
are known as green sand molds. 

Unless the number required is 
small, or unusual molding skill 
is needed, small molds are made 
in machines that compact the 
sand by squeezing with air pres- 
sure, by mechanically jolting the 
sand into place, or by a combina- 
tion of these methods. U7hen a 
machine is used the molder is a ~ : ~ ~ E , 8 ' - C 0 R E  'OX 

machine operator rather than a 
craftsman; a minimum of skill is required and rapid production 
is possible. 

Methods of Molding.-In large-scale production, where a 
great many identical small castings are to be made, the whole 
operation of sand conditioning and molding is sometimes almost 
completely automatic. The sand is carried by conveyers to con- 
ditioning units where water, clay, 
new sand and other additions are 
mechanically made in predeter- 
mined amounts. At the molding 
machines measured quantities of 
sand pour into the flasks; the ,,-,,, ,, ,,,, ,,, 
flasks themselves and completed 
half molds are handled mechanically. Both cope and drag are con- 
veyed to a closing position, where they are accurately joined. The 
finished green sand molds, on a moving conveyer proceed to the 
pouring area and then to the shakeout, also mechanized, where the 
castings are removed from the molds. Broken moldings, reduced to 
sand, leaves the shakeout on one conveyer, castings on another. 

Cope flasks automatically go back to the cope machine and drag 
flasks to the drag machine. An outfit of this kind results in 
spectacular laboursaving but the investment is so great that it 
can be justified in only the largest operations. Smaller foun- 
dries make such use as they can afford of conveyers and labour- 
saving machinery. 

Although most molding is done by the green sand method, a 
number of other methods are in use. Green sand molds are some- 
times strengthened by baking in an oven or the working surface is 
hardened by going over it with a torch. Molds may be assembled 
with shapes made from a core mixture and baked, a method par- 
ticularly applicable for castings of odd shape that cannot be made 
in a conventional mold. Sand may be bonded with a synthetic 
resin, in place of clay and water, and used in the shell molding 
process. For this purpose a dry mixture of sand and powdered 
resin is spread over a heated pattern. The heat of the pattern 
melts the resin and then hardens it ,  forming a thin shell in the 
shape of the pattern. 

The shell, after curing at  a somewhat higher temperature, has 
considerable strength and can be stored indefinitely. The finished 
mold is formed by clamping or cementing together the cope and 
drag shells. In  this manner more accurate dimensions and an im- 
proved surface can be obtained in casting some metals, notably 
the stainless steels. Cores, hollow instead of solid, are also made 
by the shell process. 

For certain special applications, cements are used in place of 
clay. Iron and steel castings weighing many tons are sometimes 
made in sand bonded with portland cement. Time must be al- 
lowed for the cement to set before metal can be poured into the 
mold. Small castings of intricate shape, where a smooth finish 
and a minimum of machining are important, are often made in 
plaster of paris molds. The properties of the mold are augmented 
by mixing the plaster of paris with talc, asbestos and sometimes 
sand. The molds must be baked and should be poured while still 
warm from the oven. 

Castings with very delicate parts, or so shaped that they can- 
not be made by conventianal methods, can be produced by what 
was once known as the lost-wax process, more often called preci- 
sion or investment casting. (See also SCULPTURE TECHNIQUE: 
Casting and Finishing.) The desired shape is formed from wax or 
a synthetic plastic and is coated with a refractory cement. After 
drying, this is placed in a box and enveloped in a porous cement 
which makes up the main body of the mold. When the cement has 
set and is sufficiently dry the mold is heated to a temperature 
sufficient to melt the wax which drains out, leaving cavities to be 
filled with metal for the finished casting. Alloys with low melt- 
ing points or even frozen mercury are sometimes substituted for 
the wax. 

If sand is mixed with sodium silicate (water glass) and formed 
into a mold which is then treated with carbon-dioxide gas, a re- 
action takes place between the gas and the silicate forming a col- 
loidal or jellylike silica gel that acts as a firm binder for the 
sand. While this method is in use for molding, it is especially 
applicable for the making of cores that are so strong when first 
made that they do not require baking. 

Metal molds which can be used over and over again are widely 
employed for casting alloys of aluminum and magnesium xhen a 
large number of identical castings are to be produced. Some cast 
iron is also made in this manner and to a limited extent brass and 
bronze. The molds are coated with a refractory wash to protect 
them from the action of the molten metal. These molds are 
poured by gravity just as when expendable molds are used. Such 
low-melting alloys as those composed principally of zinc or alumi- 
num lend themselves well to what is called pressure die casting. 
In this process a metal mold is mounted in a machine equipped 
with automatic controls. The liquid metal is forced into the die - 

14 under high pressure and solidifies immediately. 
'I his method is particularly applicable \\!hen many small intri- 

cate castings are to be made or ior rather large c3;tings, such 3s 
automobile door frames and grill\vork, 11 here there is an extended 
area of thin cross section. The dies are costly and at  high tem- 
peratures are too short lived for use with such metals as iron and 
steel. To a limited extent the process is used with the copper 
alloys. 

In the manufacture of small castings "stack molding" is some- 
times emoloved. Half molds are stacked one on too of another to 

L .  

F I G .  10.- HALF-MOLD F L A N G E D  P IP E  RE A D Y  FO R CO RE form a multiple mold that is poured at  one operation from a com- 
Core placed on two prints w i l l  leave space as shown mon feed. Large cast-iron pipe, or cylinders of other metals, are 



FOCJNDING PLATE I 

B Y  C O U R T E S Y  t P  J E F F R E )  M A h U F I C T U R I N G  C O M P A N Y  

ESSENTIAL STEPS IN FOUNDING 

T o p  l e f t :  Preparing sand for moulding. The sand, when moistened and Centre left: Hoppers (above lef t )  which drop the sand t o  the mou ld ing  sta- 
placed in the moulding flasks, or boxes, must  be able to resist the tern- tions. Af ter  the pattern has been pressed into the wet sand and w i th -  
perature of hot metal and retain perfectly the shape of the pattern im- drawn, the flasks on the conveyor in the foreground receive the mol ten 
pressed in to  it metal 

T o p  rjghr: Prepared sand being delivered t o  moulder's hoppers on a dis- Centre r ight :  Pouring l i qu id  metal into moulding flasks on a contiauous 
t r ibu t ino  bel t  wl.,ich carries the sand over the moulding stations i n  the conveyor 
production line. Be l t  ploughs remove sand when needed B o t t o m :  Shaking ou t  the moulding flasks and removing the castings 



PLATE 11 FOUNDING 

B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  T O P  R ' G H T )  U . S .  P l P E  A N D  F O U N D R Y  C O . ,  ( C E N T R E  L E F T ,  C E N T R E  R I G H T  B O T T S M  R I G H T )  T H E  S T A N T O N  ! R O N W O R K S  CO. L T D . .  N E A R  N O T T I N G H A M ,  E N G .  

O P E R A T I O N S  I N  T H E  M A N U F A C T U R E  O F  CAST-IRON P l P E  

T o p  l e f t :  Set t ing bel l  core i n  mould preparatory to centrifugal casting C e n t r e  r i g h t :  Cast pipes enter ing the normal iz ing furnace 
T o p  n g h t :  Completed cast pipe removed f rom c e n t r ~ f u g a l  c a s t ~ n g  machine B o t t o m  n g h t :  Finished pipes undergoing hydraulic testing 
C e n t r e  l e f t :  Inserting cores to form the bore of the pipes 



FOUNDLING HOSPITALS 
cast by a centrifugal method, in which a metal or baked sand 
mold is rotated rapidly enough to overcome the action of gravity. 
The liquid metal is forced against the face of the mold to form 
a spun casting of high density. Some progress has been made in 
the application of this process to smaller castings, not necessarily 
cylindrical, arranged around a central feed. 

Furnaces.-Various steel composition, alloys of nickel and 
some of the complex alloys required for high-temperature service 
are melted and superheated to temperatures in the range of 2,500" 
to 3,000" F. or even higher. While certain types of fuel-fired 
furnaces, such as the open hearth, can be employed at  these tem- 
peratures, foundries commonly use electric furnaces. 

In  the direct arc furnace intense heat is generated by bringing a 
carbon or graphite electrode directly into contact with the metal 
to be melted. Passage of electric current forms an arc at the 
point of contact. In  the induction furnace the metal to be melted 
is separated by a refractory wall from a coil carrying electric cur- 
rent. The arrangement is such that passage of current through 
the coil induces a flow of current in the metal itself. The tem- 
perature attainable is limited only by the electrical resistance 
of the metal as it melts. For relatively small melts of stainless 
steel and the like this is a favourite method. 

Cast iron is most commonly melted in a cupola, a sort of chim- 
ney in which the iron is mixed with burning coke. The mixture 
of iron and coke is charged at  the top of the cupola. The iron 
melts as it progresses downward and is eventually drained through 
a tap hole at  the bottom. 

The copper alloys, such as brass and bronze, melt at lower tem- 
peratures and contain volatile constituents that cannot tolerate 
the high temperature of the direct arc or, in most cases, direct 
contact with fuel. A variety of furnaces is employed. One is the 
indirect arc, in which the source of heat is an electric arc be- 
tween two graphite electrodes above the surface of the metal. 
Electric induction furnaces are also widely used. 

I n  some fuel-fired furnaces burning gas or vapourized oil strikes 
directly against the surface of the metal. In  others the metal is 
enclosed in a crucible or melting pot surrounded by burning fuel. 
For aluminum and magnesium alloys cast-iron melting pots are 
commonly employed. Many of the metals will not produce satis- 
factory castings unless the temperature at which they are poured 
is closely controlled. This is accomplished by temperature meas- 
uring instruments known as pyrometers. 

For descriptions of various furnaces and their operation see 
FURNACE, METALLURGICAL. 

See also CAST IRON; CRUCIBLE STEEL; CUPOLA FURNACE; DIE 

CASTING; and articles on various metals and alloys as ALUMINUM; 
COPPER; etc. 

BIBLIOGRAPHY.-B. L. Simpson, Development  o f  t he  Metal  Castings 
Indus t r y  (1948). See also Institute of British Foundrymen, Proceed- 
ings  (1898 et .  seq.) ; American Foundrymen's Society, Transaction? 
(1896 e t .  seq . )  ; F o u n d r y  (monthly, 1 8 9 2  e t .  seq.).  (H. M. S. J.) 

FOUNDLING HOSPITALS. I t  is significant that by the 
mid-19 jos there were few countries left in which hospitals existed 
solely for the purpose of receiving foundlings; i.e., children who 
have been abandoned or exposed and left for the public to find and 
save. Definite institutions for the care of foundlings were es- 
tablished during the 7th and 8th centuries in Trkves, Milan and 
Montpellier, followed by others in Venice during the 14th and in 
Paris and Lyons during the 17th centuries. The celebrated 
Foundling hospital of London was established by Capt. Thomas 
Coram in 1739, and has since completely changed its original char- 
acter. 

The modem method of dealing with illegitimate children-and 
nearly all those who were placed in foundling hospitals were born 
out of wedlock-is based on the proved advantage both to the 
mother and child of keeping them together, at any rate for the 
first year, thereby greatly reducing the infant mortality rate, 
strengthening the natural ties and lessening the chance of the 
mother's erring a second time. There is also an increasing reluc- 
tance to herd very young children together in large institutions, 
not only because of the risk of infection with small children but 
also because an institutional environment, except for short periods, 

is today recognized as being bad for any child unless he is in 
need of some specialized treatment; so that the boarding-out or 
foster-mother system of caring for these children is being more 
and more employed in all countries. 

The London Foundling hospital can be said to be a pioneer in 
boarding out and today all children admitted to that foundation, 
now known as the Thomas Coram Foundation for Children, are 
boarded out. 

At first the London Foundling hospital admitted any child under 
two months of age who was free from certain specified diseases, 
without any questions being asked or any attempt made to identify 
its parents. Indeed, a basket was hung outside the entrance gate 
and unwanted infants were deposited there and admitted without 
question; this resulted in angry scenes outside the gates and in 
1742 a system of balloting for admission was introduced. Grants 
were made by parliament to the hospital from 1756 onward, 610,- 
ooo being paid to the governors in that year, on condition that all 
children offered were received. In I 757 no fewer than 3,727 chil- 
dren were admitted and branch hospitals a t  Ackworth, Shrews- 
bury, Westerham, Aylesbury and Barnet were opened to cope with 
the number of children for whom admission was sought. 

This general admission was soon found to be a serious error, for 
the social evil of illegitimate birth received no discouragement, 
while of the 14,934 children received during the three years and 
ten months it was in force, no less than 10,389 died in early 
infancy. Parents even brought dying children for the purpose of 
having them buried at  the expense of the hospital, and strangers 
were employed to bring children from all parts of the country to 
the hospital in London, for payment; many such children, through 
the brutality or criminal negligence of those to whom they were 
entrusted, never reached their destination alive. State grants and 
indiscriminate admission ceased in 1771,. From that time onward 
the hospital has had to depend on private philanthropy for its 
funds; admission had perforce to be by a process of selection, and 
gradually the rules and conditions of admission in force at  mid- 
20th century were evolved, as follows : a child can only be received 
upon the personal application of the mother. The children of 
married women and widows are not received. The petitions must 
set forth the true state of the mother's case. No application can 
be received previous to the birth of the child, nor after it is 12 

months old. No child can be admitted unless the committee is 
satisfied, after due inquiry, of the previous good character and 
present necessity of the mother. and that both mother and child 
have been deserted by the father. A liberal interpretation is 
placed upon the term deserted, which covers cases where no pay- 
ment, or insufficient contribution, is obtainable from the child's 
father to provide for the maintenance of the child. 

On admission children are taken in to the Coram Residential 
nursery for about a month and are then boarded out in foster 
homes, found in the home counties. There the children are visited 
regularly and supervised by qualified child welfare officers, working 
from headquarters in London. 

The charity's substantial capital fund (nearly La,ooo,ooo in 
the mid-1950s) is principally the outcome of the purchase in 1741 
of 56 ac. of land in Bloomsbury. London, for the first hospital for 
a sum of f6,soo. The property was let on ground rents, and sale 
of the property in 1926, when the hospital was removed to the 
country, realized f 1,6~0.000. After a temporary home a t  Redhill, 
Surrey, the children were moved to new premises a t  Berkhamsted, 
Hertfordshire, in 1935; there they remained until July 1954, 
though the education was taken over by the local authority in 19 51. 
In  19 j4 the governors were planning to sell the school and there- 
after all children would remain in their foster homes, going to local 
schools, their welfare being supervised by visiting child welfare 
officers appointed by the foundation governors. There were then 
more than 600 children under the age of 21 in care of the founda- 
tion; and on the average 60 children are admitted to care each year 
--of this number a large percentage are restored to their mothers 
before reaching the age of three. (H. H. Ns.) 

U n i t e d  States.-Foundling hospital and foundling are terms 
no longer common in the United States despite the continued ex- 
istence of a number of institutions for abandoned and deserted 
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children. The foundling hospital in America xvas instituted about 
1850-60 by Catholic nuns. Protestant churches or private indi- 
viduals such as George E .  Shipman in Chicago and John S. Parry 
in Philadelphia. Pa.. doctors appalled a t  the high mortality among 
exposed infants;  records covering a period of 20 years in one hos- 
pital shon. that of a yearly average of 52 admittances there \!-ere 
g j deaths, The  first institution designated for foundlings seems 
to have been St. Yincent's Infant asylum 14.48 children), estab- 
lished by the Sisters of Charity (St.  Vincent de Paul) in Baltimore. 
Md. .  in 18j6 .  Between 1860 and 18;; six others \yere founded; 
two in \Vashington, D.C.. and one each in San Francisco. Calif.. 
New York city. Chicago. and Cleveland. 0. ll'ithin the last three 
decades. many of the babies formerly referred to  as "foundlings" 
o r  "deserted" have been cared for by legal adoption. 

I n  the latter part of the 19th century several persons in New 
York city were aroused to the tragic situation of the babies har- 
boured in foundling hospitals. Quoting from the book T h e  
Adopted  Child,  written by Eleanor Garrigue .Gallagher and pub- 
lished by John Day in association with Reynal and Hitchcock in 
1936, "One of the first women in this country to recognize the 
need of organized work for the saving of babies was Miss Clara B. 
Spence. ~ h o  in 18gj  became interested in the subject of adoption. 
and worked in close co-operation x i th  her friend Miss Josephine 
Plows-Day. of London-founder of the Sational Children's .Idop- 
tion Society of England. The Spence Alumnae .Issociation was 
formed to carry on her work." 

Henry D~vight  Chapin. one-time president of the American 
Pediatric society. and his wife were also much interested in the 
subject of the adoption of children and organized the Alice Chapin 
Adoption nursery in Seiv X7ork city. Most of their babies \\-ere 
cared for in supervised boarding homes-designated as Speedwell 
units. 

I n  1923 the Cradle society u7as organized in Evanston. Ill., by 
Florence Dahl \I:alrath. The Cradle is a model adoption nursery 
for babies deprived by whatever circumstances of proper care. 
During the first few years of 'its existence, the mortality rate of 
infants cared for a t  the Cradle was remarkably low, in comparison 
with the 107~ which had long been accepted as an irreducible 
minimum for institutions caring for  babies. I n  1927, however, 
there was throughout the United States an epidemic of enteritis 
with a high mortality rate. I t  baffied the best medical minds. 
This prohlem was solved by work done a t  the Cradle by George 
and Gladys Dick and J. Lisle ll'illiams. As a result. a new aseptic 
nursery technique was evolved at the Cradle by Gladys Dick. I t  
was put into effect in 1928 and has been rigidly adhered to ever 
since, resulting in a mortality rate of less than . 0 j 5  and no 
instance of hand-borne cross infection. In  193 j Louis R:. Sauer 
gave a detailed report on the Dick diet kitchen and nursery tech- 
nique. Following this. the S e w  York city and Chicago depart- 
ments of health passed new regulations requiring all maternity 
hospitals to use a similar aseptic technique in their newborn 
nurseries. 

I n  1938 the Cradle society erected a building designed to further 
scientific research on the prevention of air-borne cross infections. 
The Cradle showed that nearly all infants who are given up for 
adoption are adoptable. More than j.ooo infants were cared for by 
the Cradle and 6.090 of them placed in adoption between its 
founding in March 1923 and June 30, 19j4. There were 9 j  deaths 
and  the remainder were claimed by their parent(s) or placed in 
institutions' for needed care. Adoption nurseries properly 
.equipped. like the Cradie. for the scientific care of infants during 
the first few months of life. Jvhen they are under the close observa- 
tion of pediatricians. can remove the need for institutions for the 
care of the majority of babies who formerly were reared in 
foundling hospitals and orphanages. (F .  D .  IV.: H. R. F.) 

FOUNDRY TYPE, in printing, is reusable metal type cast 
from an alloy of 6 2 %  lead, 13% tin and 2 5% antimony. Some- 
times up to 2 % of copper is also added ( see  TYPE METAL). With a 
melting point of 3 2 j 0  C. and a Brine11 hardness number of 34- 
higher than any hot-metal, machine-set type-foundry type is used 
f o r  the highest quality of printing work since it  will retain its 
clarity for long periods without causing the impression to become 

light. The greatest disadvantage of foundry type is the slowness of 
setting and justifying it by hand (see PRINTIXG TYPE: Composi-  
t i o n ) .  Because of this i t  has given way in most instances to the 
use of hot-metal, machine-set type. I t  is still used, however, by 
many job printers as well as for large headlines on many news- 
papers. 

FOUNTAIN, a term applied to simple arrangements for 
letting water gush into a basin, and to more elaborate ones in 
which water is forced mechanically in high jets. The  term is 
applied equally to the ornamental receptacle and to  the jet of 
water itself. 

An early example is preserved in the carved Babylonian basin 
( c .  3000 B.c.) found a t  Tello, the ancient Lagash in Mesopotamia. 
An Assyrian fountain discovered in the gorge of the Gomel river 
consists of basins cut in solid rock and descending in steps to  the 
stream. Small conduits led the water from one basin to the other, 
the lowest of which u a s  ornamented by t u o  rampant lions in 
relief. 

Greek.-During the Aegean civilization, as in later Hellenic 
Greece, springs were frequently considered sacred and shrines were 
built around them, the water often emerging into artificial basins. 

I n  historic Greece, more highly developed fountains existed; 
both literary references and excavated remains abound. Some- 
times a planted grove or architectural setting provided for nearby 
shrines. Some were surrounded by columns; as a t  Lerna. The  
city of Corinth was noted for its fountains, particularly the spring 
dedicated to the nymph Pirene. Greek fountains were utilitarian 
as well, being provided with ample draw basins and reservoir sup- 
ply and often shaded by a portico. 

Roman.- In Roman civilization, water was distributed from 
each terminal reservoir, or  castellurn, to ,baths and large houses as 
well as to many public fountains which supplied the bulk of the 
population. Examples uncovered a t  Pompeii illustrate both types, 
the more decorative courtyard fountain of the aristocratic house 
and the utilitarian public street fountain. The  latter consisted of 
a simple rectangular stone basin with a small pedestal above it  
carved with a human or animal head from whose mouth water 
flowed. The lip of the basin was notched for overflow. 

I n  addition to the above types, the Romans developed the 
nymphaeum (q.v.), a purely decorative type of fountain originat- 
ing in Hellenistic times. Roman nymphaea became monumental 
pleasure houses. often in the shape of an exedra covered by a half 
dome. The details of the fountain proper varied from multiple 
basin arrangements to the jet of water issuing from a sculptured 
figure. The architectural decoration was rich, often in mosaic. 
I n  addition to actual remains. wall paintings of the period illustrate 
Roman fountains and testify to their popularity as garden decora- 
tions. 

I n  early Christian times. fountains were placed in the atrium 
court of the Christian basilica as symbols of purification; e.g., 
old St. Peter's, Rome. Similar courtyard fountains continued to 
be used in the monasteries of western Europe and the Byzantine 
empire (e.g., Cluny; Vatopedi on Rlt. Athos). 

Medieval.- In the earlier middle ages, ornamental and archi- 
tectural treatment of fountains passed out of use; wells furnished 
the greater part of the necessary water. From the I zth century, 
however, public fountains began to reappear and the spring foun- 
tains received architectural treatment. The  usual form of the 
latter consisted of a large basin reached by a descending stairway 
and covered over with a vault, sometimes enclosed and sometimes 
supported only on piers. At Poitiers, the Fontaine Joubert (14th 
century, restored I j 9 i )  was originally of this type. Other crude 
examples are common in Brittany. The public fountains of the 
medieval towns usually had a polygonal or circular basin, occasion- 
ally lobed, in the centre of which rose a column or pier carrying 
a series of spouts. The  architectural details are of infinite variety. 
From the simple hexagonal vase and column of the 12th-century 
fountain a t  Provins to the elaborate richness of the 15th-century 
fountains of southern Germany, every kind of Gothic detail is 
found. Fountains were a peculiar feature of the communal build- 
ing activities of the late middle ages, often commissioned by guilds. 
Few of these survive. A noteworthy example is the Schone 
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PLATE 11 FOUNTAIN 

B Y  C O U R T E S Y  O F  ( T O P  L E F T )  M A S S I E - M I S S O U R I  R E S O U R C E S  D I V I S I O N ;  P H O T O G R A P H S  ( T O P  R I G H T )  1. A L L A N  C A S H .  ( C E N T R E  R I G H T )  E W l P G  G A L L O W A Y .  ( B O T T O M  L E F T )  L O U I S  8 .  

D A Y I D S O N  F R O M  F P G .  ( B O T T O M  R I G H T )  P A U L  M .  J E F F R E Y  F R O M  F P G  

M O D E R N  AND HISTORIC F O U N T A I N S  

T o p  l e f t :  "Marriage of the Rivers" by Carl Mil ies a t  St. Louis, Mo., 1936-  B o t t o m  le f t :  Fonte Maggiore, Perugia, I ta ly ,  by  Niccola and Giovanni 
4 0  Pisano. 1 3 t h  century 

T o p  r i g h t :  Founta in o f  the Sixteen Republics a t  the permanent Soviet B o t t o m  right: Founta in of the Four Rivers i n  the Piazza Navona, Rome. 
Agr icu l tura l  exhib i t ion,  Moscow By G. L.  Bernini, 1647- 52 

Cen t re  right: Founta in o i  the Lions a t  the Alhambra, Spain. 1 4 t h  century 



FOUNTAIN PLATE 111 

P H O T O G R A P H S ,  ( T O P  LEFT, B O T T O M  R I G H T )  P A U L  P O P P E R  L T D . ,  ( T O P  R I G H T )  T H O M A S  H O L L Y M A N  F R O M  P H O T O  R E S E A R C H E R S ,  ( C E N T R E  L E F T )  E W l N G  G A L L O W A Y ,  ( B O T T O M  L E F T )  
J A L L A N  C A S H  

B R I T I S H  A N D  EUROPEAN FOUNTAINS,  17TH-20TH C E N T U R I E S  

T o p  left: Neptune fountain a t  Peterhof, palace of Peter the Great, Len~n.  Centre le f t :  Fountain a t  Piana dei Greci, Sicily. 1 7 t h  century 
grad, U.S.S.R. Peterhof was the work of the French architect Jean Bap- B o t t o m  le f t :  Gefiou fountain, Copenhagen, Denmark, designed by  Anders 
t iste Leblond (1679- 1719) Bundgaard in 1 9 0 7  

T o p  r i g h t :  Brabo foun:ain in the Grand' Place, Antwerp, Belgium, bu i l t  in B o t t o m  r i g h t :  The fountain; of Trafalgar square, London, by Sir  Charles 
1 8 8 7  f rom the plans of Jef Lambeaux Barry (1795- 1860) 



B Y  C O U R T E S Y  O F  ( T O P  R I G H T )  5 W 1 5 q  F E O E R L L  R A l l R O A D S ;  P H O T O G R A P H S .  ( T O P  L E F T )  0 3 h A L D  M C L E I S H ,  ( C L N T R E  R I G H T )  E R N E S T  N A S H  F R O M  P H O T O  R E S F A R C H E R S ,  ( B O T T O M  L E ~ T )  

W O L F  A K U E H L E N  F R O M  F P G ,  ( B O T T O M  R I G H T )  B U R T O N  H O L M E S  F R O M  E W l N G  G A L L O W A Y  

EUROPEAN FOUNTAINS 
T o p  le f t :  House of the Great Fountain, Pompeii. 1st  century B a r t o l o ~ e o  A m ~ a n a t i ,  1555 
T o p  r i g h t :  Jet6e des Eaux-Vives fountain at Geneva, Switz. The j e t  throws B o t t o m  l e f t :  Detail of one of the fountains of the Place de la Concorde, 

water about 300 ft. into the air Paris, designed in 1155.4 by J. !. H i t to r f f  
Cen t re  r i g h t :  Fountain i n  the casino of Pope Pius IV, Vatican City, b y  B o t t o m  r i g h t :  Fountain in the gardens a t  Versailles. Period of Louis XIV 



FOUNTAIN PEN 559 
Brunnen at  Niirnberg (1398), distinguished by its high, rich Gothic use, the cap being detachably engaged with the holder. 
spirelet with many statues and ironwork railing. While the fountain pen had its origin much earlier, the begin- 

The late middle ages developed decorative table fountains as ning of its popularity was in the 188os, and it  became one of the 
extravagant toys. Also, contemporary Byzantine court versions most essential items of use, with millions being produced and sold 
of table fountains running with spiced wines are recorded. Un- each year. 
fortunately no examples of this type have survived. The writing point or nib is the heart of the fountain pen, and 

Islamic.-The fountains of Moslem countries are of great im- its writing expresses the individuality of the user. Nibs are gen- 
portance, especially the public drinking fountains, called sebeels. erally made in various point gradations ranging from a needlelike 
They are an institution in the east. A common type is the simple point to one which produces a line about &"in width. About 90% 
spout and basin enclosed within a graceful niche. The more am- of the nibs sold are in the fine and the medium nib gradations al- 
bitious designs take the form of a richly decorated pavilion. though a full line would include the following types: accountants, 

Renaissance a n d  Baroque.-The Renaissance in Italy began extra fine, shorthand, fine, medium, coarse, stub, broad stub, left 
a new phase of fountain design in which sculpture became promi- oblique, right oblique and music points. Also, the nibs are pro- 
nent. A common type was a sequence of circular or polygonal duced in various degrees of flexibility ranging from manifold to 
basins on a vertical support topped by a fountain figure from flexible, the manifold being an almost rigid point and the flexible 
which water spouted. Leonardo da Vinci did designs for foun- one bending with the least an~ount  of Pressure. 
tains. During the following period of the Italian baroque, foun- Because of the expected long life of a fountain Pen, a metal 
tains became complex compositions of basins, sculpture and water highly resistant to the corrosive action of writing fluids is pref- 
display. Rome is noted for its many fountains of baroque design, erably used for the nibs, the most popular being stainless steel and 
notably the Fountain of the Rivers (1647) in the Piazza di Navona 14-carat gold. Because these materials are relatively soft, that 
by Giovanni Bernini and the Trevi fountain (~ompleted 1762) portion of the nib which contacts the writing surface in writing is 
by Nicola Salvi. Such fountains dramatized the rebuilding of provided with a relatively hard tipping material, preferably an 
the city, its piazzas and its churches, done under papal direction. alloy of metals of the platinum group, in  order to  resist wear and 

I n  addition to these public fountains, the Italian development thus to obtain a long life. 
included an enormous number of original villa garden fountains The feed for controlling the movement of the writing fluid is 
of spectacular and sometimes amusing designs. Trick effects were made of plastic or of hard rubber and underlies and in most in- 
made possible by elaborate mechanical devices. For example, the stances supports the nib. Air and writing fluid channels in the 
water organ at  the Villa d'Este, Tivoli (1549), played only when feed communicate between the reservoir of the holder and the nib, 
certain pavement stones were stepped on. The hillside location fluid from the reservoir moving down the fluid channel to supply 
of most villas was utilized, upper fountains supplying the lower the nib as air moves up the air channel to take the place of the 
ones in turn as at  the Villa d'Este and the cascade at  Villa Aldo- fluid in the reservoir. These channels are of capillary dimensions, 
brandini, Frascati. and a delicate balance of pressures outside and inside the reservoir 

Italian precedent set the design for monumental civic fountains holds the fluid in the reservoir and overcomes the force of gravity. 
and for ornamental garden fountains in northern and western This balance is broken when. in writing, the capillary cells in the 
Europe. paper or other writing surface draw fluid from the slit in the nib, 

An early example of an ornamental fountain in France is the the slit being supplied from the fluid channel of the feed. 
Fountain of the Innocents (1550) in Paris by Jean Goujon, an Because the reservoir is seldom completely full of fluid, it con- 
original work which does not follow Italian models. The Medici tains air and frequently in a substantial amount. Temperature and 
fountain in the Luxembourg gardens in Paris by Salomon de pressure conditions act to expand or contract the air in the reser- 
Brosse is a fine example of the niche type. The most spectacular voir. For example. a rise in temperature caused by body tempera- 
and ambitious fountains in France are those at  Versailles, part of ture in holding the pen or a decrease in pressure by gaining altitude 
the vast garden complex designed by LenBtre (1661). in air travel causes an expansion of the air in the reservoir. If the 
Large reflecting pools were part of the axial scheme and fireworks pen is held in a writlng position, the expanding air is behlnd the 
often accompanied the fountain display. Hardly secondary to fluid and forces it  out of the reservoir. Comb cuts in the feed 
the artistic achievement was the engineering feat of supplying forming capillary chambers in communication with the air and 
water in volume and pressure to run the numerous fountains a t  fluid channels accommodate the fluid in excess of that needed for 
Versailles. Purely ornamental fountains continued to be popular writing. Continued writing uses the oversupply in the comb cuts 
in the 18th century as focal points for civic design in large cities before fluid is again nithdrawn from the reservoir. 
and as decoration for royal palaces and country seats. The filling of the reservoir, initially done manually with an 

Modern.-Chatsworth in England was noted for its fountains eye-dropper, is now done automatically in different ways. One 
designed by Sir Joseph Paxton in the 19th century, especially the common type of reservoir is a flexible rubber sac which is deflated 
single jet of water 260 ft. high issuing from a formal reflecting mechanically or pneumatically. Upon release of the deflating 
pool. Elsewhere a t  Chatsworth, a false willow tree of copper means, the sac inflates by its own resiliency and fills itself by suc- 
rained water on the unsuspecting beneath its branches. tion as the nib is immersed in writing fluid. The other common 

I n  the 19th and 20th centuries fountains did not lose their pop- type of automatic filling means is that by which the bore of the 
ularity although quality and imagination is less evident. Exposi- holder is the reservoir, and the movement of a piston fitted to the 
tions have provided occasion for ambitious fountain displays. bore creates a suction to fill the bore as the nib is immersed in 
Among the many examples are the Crystal palace at  Sydenham, writing fluid. 
London; the World's Columbian exposition at  Chicago, Ill. (1893) The holder, originally made of vulcanized rubber, is made of a 
and the New York World's fair (1938). At the Festival of Britain, plastic. There are several different plastics used, each depend- 
London ( I ~ ~ I ) ,  a mobile water sculpture composed of pivoted ing on the quality of the product or the facilities of the manufac- 
receptacles was set in motion by changing points of gravity. When turer. The early plastic holders were drilled from solid plastic rod. 
each receptacle was filled, it would overturn only to right itself Later the holders were wrapped into cylindrical form from sheet 
and be filled again with water from above. Of permanent foun- material, and still later most holders were moulded from plastic 
tains, a fine modern example, although derivative in design, is the moulding powders. The plastic materials have the advantage of 
Buckingham Memorial fountain in Chicago (1927) by Jacques appearance appeal and are structurally stronger than the vulcanized 
Lambert. (T. F. H.; H. F. K.) rubber originally used. 

FOUNTAIN PEN, a writing instrument in which a quantity Caps of fountain pens. while protecting the nibs from damage, 
of writing fluid is contained in a reservoir in a holder, the fluid have the principal function of preventing evaporation of the water 
communicating with a writing point or nib through a channel in a from the water-based inks used in them. The caps are frictionally 
fluid control called a feed. The nib extends from one end of the or threadedly engaged with the barrel for detachable engagement 
holder and is covered by a cap when the fountain pen is not in theremith. Usually there is a hermetically sealed relation between 



the cap and the barrel to prevent an accumulation of dried dye 
from the writing fluid clogging the ink channels and preventing 
normal writing action. 

Ball  P o i n t  Pen.-In this type of instrument a ball, housed 
within a socket of a tip, transfers a viscous ink from a reservoir 
onto a writing surface. 

Patents on ball point pens in several countries date back to the 
late 18oos, and commercial constructions appeared as early as 
1895. I t  was not until 1944, however, that the ball point pen be- 

METAL PLASTIC I N K  
PLASTIC --  SHELL SAC RESERVOIR 

METAL 
T I P  

', 
B A L L  

METAL 

PLASTIC METAL O R  PLASTIC T U B E  IN K  RESERVOIR T I P  

C 

B A L L  

B 
F O U N T A I N  P E N  A N D  M E C H A N I C A L  P E N C I L  M F R S .  A S S B . ,  I N C .  

BALL POINT PENS: ( A )  SAC TYPE: (B) STANDPIPE TYPE 

gan its ascendency in the writing instrument field. The impetus 
was supplied by the office of the quartermaster general of the 
United States which had requested of industry a writing instrument 
which would not leak in high altitudes, having an ink which would 
be unaffected by climatic changes and be quick drying, and which 
would have a sufficient supply of ink in the reservoir to last a con- 
siderable length of time. 

The ball point pen usually comprises a holder for containing a 
replaceable writing unit although in some instances the holder 
itself is the writing unit and is discarded after the ink is used up. 
I n  either event the writing unit consists of a metal tip having at 
the point a socket which contains a ball. The lip of the socket 
is constructed so that the ball cannot fall out, yet can rotate 
freely when in contact with the writing surface. The inner con- 
struction of the socket is such that the ball is constantly bathed 
in ink from a reservoir. 

The ink reservoirs of ball point pens are of two types. One com- 
prises a flexible synthetic resin sac housed in a metal shell and the 
other a metal or plastic rigid tube, one end of which is open and is 
attached to the writing tip. The ink capacity of ball point pen 
reservoirs generally ranges from 0.5 to 1.5 ml. 

The balls used are steel bearing and in some instances synthetic 
sapphire balls which are very hard and highly accurate as to 
sphericity. Most manufacturers use a ball I mm. in diameter, 
although a few special purpose pens have been made using larger 
as well as smaller balls. 

Satisfactory ball point pen inks are highly specialized materials. 
They are viscous liquids having either oil-soluble dyes or spirit- 
soluble dyes. The type of ink containing the oil-soluble dyes dries 
by absorption into the paper or other writing surface while the 
type of ink containing spirit-soluble dyes dries by evaporation. 

(F.  L. KG.) 
F O U Q U ~ ,  FERDINAND A N D R ~  (1828-1go4), French 

geologist and petrologist, was born at  Mortain, La Manche, on 
June 21, 1828. In  1877 he became professor of natural history at  
the Collitge de France, in Paris. As a stratigraphical geologist 
he rendered much assistance on the geological survey of France, 
and he was the first to introduce modern petrographical methods 
into France. 

FouquC died on March 7,1904. 
His chief publications were: Santorin e t  ses kruptions (1879) ; 

with A. Michel LCvy Minkralogie micrographique, Roches krz~p- 
t ives fran~aises,  2 v01. (1879) ; and Synthbse des minkraux et des 
roches (1882). 

FOUQUE, FRIEDRICH HEINRICH KARL DE LA 
MOTTE, BARON (1777-1843), one of the early German roman- 

tic writers, was born of French Huguenot stock in Brandenburg, 
Feb. 12. 1777. A godson of Frederick the Great, and loyal to the 
Hohenzollern house, he composed most of his works with the 
patriotic intention of awakening in his contemporaries during the 
Napoleonic era an awareness of German tradition and national 
character. He also tried to re-establish confidence in aristocratic 
government. His ideas were based on the view of linguistic de- 
velopment developed by J. G. Fichte, and he stressed the influence 
of the mother tongue in shaping the mind. At first his romantic 
allegories and popular versions of Germanic myth were enthusi- 
astically received, but after 1820 his ideas were increasingly re- 
jected as outmoded, his approach as unrealistic. Of his prolific 
writings only the fairy tale Undine (1811; modern edition by 
W. W. Chambers, 1956; Eng. trans., with other stories, by E. 
Gosse, 1932) is still widely known. For the literary historian, Der 
Held des iVordens ( I ~ I O ) ,  the first modern dramatic treatment of 
the Nibelungen story, and Der Zauberring (18'13; Eng. trans., 
1846), a popular allegorical novel describing the racial complex of 
Europe, are, however, of interest. The conventional rating of 
FouquC dismisses him as an unpractical dreamer, underestimating 
his thorough scholarship in the matters of Germanic folklore and 
even more his effective writing between 1810 and 1820. During 
that decade he was highly esteemed by A. W. Schlegel, among many 
others, and was chosen as their literary sponsor by Adelbert von 
Chamisso and Joseph Eichendorff. He died in Berlin (Jan. 23, 
1843) in poverty, after belated recognition by Frederick Wil- 
liam IV. 

B I B L I O G R A P H Y . - A U ~ ~ ~ W ~ ~ ~ ~ ~  Werke, 1 2  vol. (1841) ; Fouquts Werke, 
ed. by  W .  Ziesemer (n.d.). See also 0. E.  Schmidt, Fouqut, Apel, Miltitz 
(1908) ; T .  Kramer, Das romafztische Ritterepos bei Fouqut (1913) ; 
J .  Haupt, Elementargeister bei Fouque, Immermann und Hoffmarzn 
(1923). (W. W. Cs.) 

FOUQUET, JEAN ( c .  1415-1485), French painter remem- 
bered especially for his miniatures, was born at  Tours. He visited 
Italy before 1447, since he executed the portrait of Pope Eugenius 
IV, who died in that year at  Rome. There he absorbed the progress 
that such Italian painters as Tommaso Masaccio. Fra Angeliro 
and Piero della Francesca had made in the handling of central 

S O C I C T ~  C I R A U O O N  

' *CHARLES V I I "  BY JEAN FOUQUET. I N  THE LOUVRE, PARIS 



FOUQUET-FOUR-H CLUBS 
perspective and foreshortening and in the rendering of plasticity implicated in similar operations to interfere, and was obliged to 
and volume. leave the day of reckoning to his agent and successor Jean Baptiste 

Upon his return to Tours Fouquet created a new, realistic Colbert. Upon Mazarin's death Fouquet expected to be made head 
ar t  similar to that of Jan van Eyck in Flanders, with the same of the government; but Louis XIV decided otherwise. In  Aug. 
exquisite precision of characterization and detail. He was soon 1661 Louis XIV, already set upon his destruction, was entertained 
favoured in court circles by the king and high nobility. Like other a t  Fouquet's great house at  Vaux with a f2te rivalled in magnifi- 
great painters of the 15th century, he worked both as a panel and cence by only one or two in French history. The splendour of the 
a miniature painter. He even worked in enamel, as his remarkable entertainment sealed Fouquet's fate. Three weeks after his visit to 
medallion with the self-portrait in the Louvre proves. For the Vaux the king took Fouquet with him to Nantes and had him ar- 
royal secretary and lord treasurer, Gtienne Chevalier, he executed rested on the charge of embezzlement. His trial lasted almost 
between 1450 and 1460 his most famous works: a large "Book three years, and violated the forms of justice. Public sympathy 
of Hours" with about 60 full-page miniatures, of which 40. now was strongly with Fouquet, and Lafontaine, Madame de SCvignC 
dismembered, are among the great treasures of the castle of Chan- and many others wrote on his behaIf; but when Fouquet was sen- 
tilly; the diptych from Notre Dame a t  Melun with Chevalier's tenced to banishment, the king, disappointed, "commuted" the 
portrait (Kaiser Friedrich museum); and a Madonna with the sentence to life imprisonment. He was sent a t  the beginning 
features of Agnes Sorel, the king's mistress (Antwerp museum). of 1665 to the fortress of Pignerol, where he died on March 23,  
I n  these works he revealed his unsurpassed mastery of the new 1680. 
monumental representation which permeated European art in this BIBLIOGRAPRY.-C~C~U~~, Mdmoires sur la vie publique et privte de 
century. In  the same decade he also painted the portrait of King Fouquet . . . d'apres ses lettres et des pieces inedites, z "01. (1864) ; 
Charles VII (Louvre, Paris) and his queen (now lost), and that of J. Lair, Nicholas Foucquet, . . ., z vol. (18~0)  ; U. V. Chktelain, L e  
the royal chancellor, Guillaume Jouvenel des Ursins (Louvre). S"rintendant Nicolas Fouquet . . . (1905). 
Also to this last decade of the reign of Charles VII belong the FOUQUIER-TmVILLE, ANTOINE QUENTIN 
two richly illuminated manuscripts, Boccaccio's Cas des  Nobles  (1746-1795), French revolutionary, was born a t  ~ ~ r o u e l ,  Aisne. 
Hommes e t  Femmes ( 1 ~ 5 8 ,  AIunich library), and a copy of the Originally a procureur attached to the Chatelet a t  Paris, he sold 
Grandes Chroniques des  Rois de France (Bibliothhque Nationale, his office in 1783 and became a clerk under the lieutenant-general 
paris) ; and finally, the large altarpiece of the "Pieti," which was of police. He was public prosecutor to the Revolutionary Tribunal 
discovered in the church at  Nouans. The latter represents his only (March Io, I793, to July 28, 1 7 9 4 )  His function was 
monumental painting, since his "Ascension of the Virgin," painted not SO much to convict the guilty as to see that the proscriptions 
for the archbishop of Tours in 1763, was destroyed by the icono- ordered by the faction for the time being in power were carried out 

clasts. with due regard to a show of legality. H e  was as ruthless and as 
In 1469 King Louis X I  founded the Order of Saint Michael, and incorrupt as Robespierre himself; he could be moved from his pur- 

Fouquet was charged to illuminate the statutes of the order (Biblio- pose neither by pity nor by bribes. His passionless detachment 
thi.que Nationale, Paris). , I n  1474 he worked with the sculptor made him an effective instrument of the Terror. H e  had no foren- 
Michel Colombe on the design of the king's tomb, and in the same sic eloquence; but the cold obstinacy with which he pressed his 
year received the official title of royal painter. About the same charges was more convincing than any rhetoric, and he seldom 
time he completed the illustration of two volumes of Josephus' failed to secure a conviction. 
Antiquitks judai.ques (Biblioth&que Nationale, Paris). See  also His horrible career ended with the fall of Robespierre and the 
ILLUMINATED MANUSCRIPTS : 15th-  and 16th-Century.  Terrorists on 9 Thermidor. On Aug. I ,  1794, he was imprisoned 

BIBLIOGRAPHY.-A. Gruyer, Les Quarante Fouquets ci Chantilly by order of the Convention and brought to trial. His defense was 
(1900) ; Georges Lafenestre, Jehan Fouquet (190j) ; P. Durrieu, Les that he had only obeyed the orders of the Committee of Public 
antiquitis judaiques (1908) ; Trenchard Cox, Jehan Fouquet (1931) ; Safety; but, after a trial which lasted 41 days, he was condemned 
Klaus Perls, Jean Fouquet (1940) ; Paul Wescher, Jean Fouquet and to death, and guillotined on M~~ 7, 1795. 
His T ime ,  Eng. enl. ed. (1949). ('' W') See the documents relating to his trial enumerated by M. Tourneux 

FOUQUET (or FOVCQUET), NICOLAS (16 15-1 680), V ~ S -  in Bibliographic de l'histoire de Paris pendant la Rdvolut ion F r a n ~ ~ i ~ e ,  
count of Melun and of Vaux, marquis of Belle-Isle, superintendent vol. i, no. 4445-4454 (1890) ; also F. Dunoyer, Fouquier-Tinville . . . 
of finance in France under Louis XIV, was born in Paris in 1615. (1913). 
He belonged to an influential family of the noblesse d e  la  robe, FoURCHAMBAULT, a of France in the de'- 

and was admitted as avocat at the parliament of paris at the age par tement  of N i b r e ,  on the right bank of the Loire, 4: mi. K.W. 

of 13. In 1636 he bought the post of rnaitre des From of Nevers, on the paris-LYO~ railway. POP. 4 , 6 4 ~ .  ~t has 
1642 to 1650 he held various intendances a t  first in the provinces large iron-works, established in 1821, which produce engineer- 
and then with the army of Jules Mazarin, and, coming thus in touch ing for and purposes. Among 
with the court, was permitted in 1650 to buy the important posi- the more remarkable cl tefs-d 'oeuvre of the town are the metal 
tion of procureur gkndral to the parliament of paris. ~~~i~~ portions of the Pont du Carrousel, the iron beams of the roof of 
Mazarinls exile Fouquet shrewdly remained loyal to him, protect- Chartres cathedral, and the vast spans of the bridge over the 
ing his property and keeping him informed of the situation at Dordogne at  Cubzac. A small canal joins the works to the Lateral 

court. canal of the Loire. 
Upon the cardinal's return, Fouquet demanded and received 

as reward the office of superintendent of the finances (1653). 
The appointment was a popular one with the moneyed class, for 
Fouquet's great wealth had been largely augmented by his mar- 
riage in 1651 with Marie de Castille, who also belonged to a 
wealthy family of the legal nobility. His own credit, and his 
unfailing confidence in himself, strengthened the credit of the 
government, while his high position as procureur gknkral secured 
financial transactions from investigation. As minister of finance, 
he soon had Mazarin almost in the position of a suppliant. The 
long wars, and the greed of the courtiers, made it necessary at  
times for Fouquet to borrow upon his own credit, but he soon 
turned this confusion of the public purse with his own to good 
account. The disorder in the accounts became hopeless; fraudu- 
lent operations were entered into with impunity, and the financiers 
were kept in the position of clients by official favours and by 
generous aid whenever they needed it. Mazarin was too deeply 

FOUR FREEDOMS, a formulation of social and political 
objectives for the people of the U.S. and, ultimately, the world, 
as defined by Pres. Franklin D. Roosevelt in his "state of the 
union" message to congress Jan. 6, 1941. Roosevelt stated these 
freedoms to be: the freedom of speech and expression, the freedom 
of every person to worship God in his own way, the freedom from 
want and the freedom from fear. 

An integral part of freedom from fear was Roosevelt's plea for 
"a world-wide reduction of armaments to such a point and in such 
a thorough fashion that no nation will be in a position to commit 
an act of physical aggression against any neighbor-anywhere in 
the world." 

FOUR-H CLUBS. In  the early 1900's the sporadic organiza- 
tion of a few corn, canning and poultry clubs in central and 
southern U.S. states gave rural school children "learning by doing" 
experience. These clubs were the beginning of the largest volun- 
teer youth organization in the world-the 4-H clubs. By mid-20th 
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century the organization had a membership of more than 2 .000 . -  

ooo rural boys and girls between the ages of 10 and 21: and nearly 
300.000 adult and junior leaders in Sj.ooo clubs throughout the 
United States and Puerto Rico. Outstanding farmers and home- 
makers, together xvith clergymen, teachers and other professional 
men and women play an important part as volunteer local leaders 
in the development of 4-H club work. 

The 4-H program is conducted under the supervision of the 
extension service of the state agricultural colleges, the U.S. de- 
partment of agriculture and county governments co-operating, 
under the provisions of the Smith-Lever act of 1914 and other 
acts of congress and of state legislatures authorizing the establish- 
ment of agricultural extension work and making appropriations 
for it. 

Each local club is composed of voluntary members who elect 
their OTVn officers and receive instruction from a volunteer adult 
or  junior leader. Because of the varying types of agriculture in 
the United States, more than jo different phases of homemaking 
and agricultural projects may be undertaken by 4-H club members. 
For example, in agricultural club activities a club member may 
voluntarily, under the direction of his local leader and county ex- 
tension agent and in accordance with recognized improved prac- 
tices. grow a crop; raise a garden or a flock of poultry; purchase, 
breed and care for a sow and for her litter of pigs; care for a dairy 
calf to maturity and build a dairy herd; or run and maintain 
tractors and other farm machinery. 

Much emphasis is placed on the development of constructive 
citizenship. leadership and intelligent ability to co-operate. the im- 
provement of the health of the individual and the community. and 
the services that may be rendered in the home, on the farm and in 
the local community. 

The  4-H club emblem is the four-leaf clover with the letter H 
on each leaf. The club colours are green and white. The white 
background of the 4-H flag symbolizes purity; the green of the 4-H 
emblem represents nature's most common colour and also is em- 
blematic of youth. life and growth. 

At regular 4-H meetings. achievement days and other club 
events, the giving of the 4-H pledge has a prominent place. It is 
as follows: 
I pledge 

My Head to clearer thinking, 
My Heart to greater loyalty, 
My Hands to larger service, and 
hly Health to better living, for 
My Club, my Community, and my Country. 

The  U.S. department of agriculture sponsors and directs an- 
nually a National 4-H camp in il'ashington. D C.. during which 
member delegates become acquainted ~71th the functions of the 
government in general and those of the department of agr~culture 
in particular. Youth leaders of many lands are special gueqts at 
the Xational 4-H Camp. This is in line ni th  the 4-H effort to share 
world friendships vi th  rural youth of the cultures. 

A major annual event is the National 4-H Club congress. to 
which members are named delegates as rewards for outstanding 
records of achievement in 4-H club work. This event is conducted 
jointly by the co-operative extension service and the National 
Committee on Boys and Girls Club Work, Inc. The committee, 
which publishes n'ational 4-H .Yews, a monthly magazine. and pro- 
vides incentives for meritorious 4-H work. is a privately supported 
voluntary group of citizens, incorporated not >or profit. 

(G. L. XE.) 
FOUR HUNDRED, in the United States, the expression 

popularly used to denote the inner circle of highest society. The 
term originally applied to New York city society and is said to 
have arisen in 1892 nhen Mrs. iVilliam Astor asked ii7ard h1cAl- 
lister, a celebrated leader of society in Xew York city, to assist 
her in cutting down the invitation list of her annual ball to 400 
persons as that xvas as many as her ballroom xvould accommodate. 
McAllister. a h o  held a unique though self-appointed position as 
directing executive of New York society functions at  that time, 
was heard to remark afterward at one of his clubs that there mere 
really only 400 people living in K e ~ v  1-ork city nho  had any 
claim to be called "society." The remark nas  repe'ited and spread 

rapidly until newpapers and magazines were iull of discussions 
on it. From that time on the term became commonly used. I t  
has, however, lost all meaning in recent years. There is no New 
Tork dciety in McAllister's sense of the term. There are scores 
of social groups and levels but no hierarchy. 

FOURIER, FRANCOIS MARIE CHARLES ( I  7 ;  2 -  

1837). French socialist writer. was born at  Besan~on.  Franche- 
Cornti.: on April 7,  1 7 7 2 .  After completing his studies there he 
travelled for some time in France, Germany and Holland. Fourier 
entered the army, but after two years9 service as a chasseur was 
discharged because of ill-health. In  1803 he published a remark- 
able article on European politics which attracted the notice of 
Napoleon. some of whose ideas were foreshadowed in it. Inquiries 
were made after the author, but nothing seems to have come of 
them. 

After leaving the army Fourier entered a merchant's office in 
Lyons. and some years later undertook on his own account a small 
business as broker, devoting his leisure time to study. 

He had become deeply impressed with the conviction that social 
arrangements resulting from the principles of individualism and 
competition mere essentially imperfect and immoral. He  proposed 
to substitute for these principles co-operation or united effort, by 
means of which full and harmonious development might be given 
to human nature. The scheme, worked out in detail in his first 
work, The'orie des qziafre moz~vcrnents ( 2  vol., Lyons, 1808, 
published anonyn~ously), has for foundation a particular psycho- 
logical proposition and a special economical doctrine. Psychologi- 
cally Fourier held what may with some laxity of language be 
called natural optimism-the view that the full. free development 
of human nature or the unrestrained indulgence of human passion 
is the only possible way to happiness and virtue, and that misery 
and vice spring from the unnatural restraints imposed by society 
on the gratification of desire. This principle of harmony among 
the passions he regarded as his grandest discovery. Throughout 
his works, in uncouth, obscure and often unintelligible language, 
he demonstrates the fundamental harmony to be found in the 
four great departments-society! animal life, organic life and the 
material universe. I n  order to give effect to this principle and 
obtain the resulting social harmony, society should be recon- 
structed; for, in the existing drganization of society innumerable 
restrictions are imposed upon the free development .of human 
desire. As practical principle for such a reconstruction Fourier 
advocated co-operative or united industry. But the full realization 
of his scheme demanded much more than the mere admission that 
co-operation is economically more efficacious than individualism. 
Society as a whole must be organized on the lines requisite to give 
full scope to co-operation and to the harmonious evolution of 
human nature. 

Society. on his scheme, is to be divided into departments or 
phalanges, each phalange numbering about 1.600 persons. Each 
phalange inhabits a phalanstbve or common building. and has a 
certain portion of soil allotted to it for culti\,ation. The pltalan- 
stbres are built after a uniform plan, and the domestic arrange- 
ments are laid down very elaborately. The staple industry of the 
phalanges is, of course, agriculture. but the various se'vies and 
grol~pes into which the members are divided may devote them- 
selves to such occupations as are most to their taste; nor need any 
occupation become irksome from constant devotion to it. Any 
member of a group may vary his employment a t  pleasure. may 
pass from one task to another. The task regarded as menial or 
degrading in ordinary society can be rendered attractive if advan- 
tage is taken of the proper principles of human nature. I t  is not, 
on Fourier's scheme, necessary that private property should be 
abolished, nor is the pri~racy of farnily !ife impossible within the 
pltala?zstt.re. Each family may have separate apartments, and 
there may be richer and poorer members. But the rich and,poor 
are to be locally intermingled, in order that the broad .distinction 
between them, which is so painful a feature in actual society. may 
become almost imperceptible. Out of the common gain of the 
plzelangc a certain portion is deducted to furnish to each member 
the minimum of subsistence; the remainder is distributed in shares 
to labour, capital and talent-five-twelfths going to the first; four- 
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twelfths to the second and three-twelfths to the third. Upon the 
changes requisite in the private life of the members Fourier was 
in his first work more explicit than in his later writings. The 
institution of marriage is of necessity abolished; a new and ingen- 
iously constructed system of licence is substituted. 

The scheme thus sketched attracted no attention when the Thdorie 
first appeared, and for some years Fourier remained in his obscure 
position at Lyons. In 1812 the death of his mother put him in posses- 
sion of a small sum of money, with which he retired to Bellay in order 
to perfect his second work. The Trait t  de l'association agricole domes- 
tique was published in two volumes at Paris in 1822, and a summary 
appeared in the following year. After its publication the author pro- 
ceeded to Paris in the hope that some wealthy capitalist might be in- 
duced to attempt the realization of the projected scheme. Disappointed 
in this expectation he returned to Lyons. In 1826 he again visited Paris, 
and as a considerable portion of his means had been expended in the 
publication of his book, he accepted a clerkship in an American firm. 
In 1829 and 1830 appeared what is probably the most finished exposi- 
tion of his views, Le Nouveau monde industriel. In 1831 he attacked 
the rival socialist doctrines of Saint-Simon and Owen in the small work 
Pibges et charlatanisme de deux sectes, S t .  Simon et Owen. His writings 
now began to attract some attention. A small body of adherents 
gathered around him, and the most ardent of them was Victor Con- 
sidCrant ( q . ~ . ) .  In 1832 a newspaper, Le Phalanstdve ou la rtforme 
industrielle was started to propagate the views of the school, but its 
success was not great. In 1833 it declined from a weekly to a monthly, 
and in 1834 it died of inanition. It was revived in 1836 as Le Phalange, 
and in 1843 became a daily paper, La Ddmocratie pacifique. In 1850 it 
was suppressed Fourier did not live to see the success of his news- 
paper, and the only practical attempt during his lifetime to establish a 
phalanstdre was a complete failure In 1832 M Baudet Dulary, 
Deputy for Seine-et-Oise, who had become a convert, purchased an 
estate at CondC-sur-Vesgre, near the forest of Rambouillet, and pro- 
ceeded to establish a socialist community. The capital supplied was, 
however, inadequate, and the community broke up in disgust. Fourier 
was in no way discouraged by this failure, and until his death, on 
Oct 10, 1837, he lived in daily expectation of the realization of his 
scheme. 

Several experiments on the lines laid down by Fourier were made 
in the United States by American followers of Fourier, whose doc- 
trines were introduced there by Albert Brisbane (1809-1890). In- 
deed, in the years between 1840 and 1850, during which the movement 
waxed and waned, no fewer than 41 phalanges were founded, of which 
some definite record can be found. The most interesting of all the 
experiments, not alone from its own history, but also from the fact 
that it attracted the support of many of the most intellectual and 
cultured Americans, was that of Brook Farm (q.v ) .  

BIBLIOGRAPHY.-F. Armand, Fourier, z vol. (1937) ; H. Bourgin, 
Fourier, Contribution a l'dtude de socialisme fran~ais (190 j) ; A. Bebel, 
Charles Fourier (1907) ; A Brisbane, General Introduction to Social 
Sciences (1876) ; J .  B. A. Godin, Social Solutions, tr. by M Howland 
(1887) ; W. J.  Grabski, Karol Fourier (1928) ; A. P. Lafontaine. Charles 
Fourier (Paris, 1911) ; C. Pellarin, Fourier, sa vie et sa the'orie (1872) ; 
A. Pinloche, Fourier et le socialisme (1933) ; E .  Poisson, Fourier (1932). 

FOURIER, JEAN BAPTISTE JOSEPH, BARON ( I  768- 
1830), French mathematician and physicist famous for his pioneer 
work on the representation of functions by trigonometric series, 
was born a t  Auxerre, France, on March 21, 1768, the son of a 
tailor. Left an orphan at  eight years, he was admitted. through 
the influence of the bishop, to the military school at  Auxerre, where 
he revealed his mathematical talent. Unable to enter the artillery 
because of his low birth, he became a teacher in mathematics a t  
the military school in 1784 and later took a prominent part locally 
in promoting the Revolution, although he objected to the Terror. 
He taught at  the Bcole Normale at  Paris from its institution in 
1795, where his success soon led to the offer of the chair of analysis 
a t  the Ecole Polytechnique. He was one of the savants ~vho ac- 
companied Bonaparte to Egypt in 1798 and was made governor of 
lower Egypt. Returning to France in 1801 he became prefect 
of Ishre, with headquarters a t  Grenoble. M'hile there he carried 
on elaborate investigations into the conduction of heat. In 1815 he 
rejoined Napoleon during the Hundred Days. Following the 
second restoration he settled in Paris in 1816. He was made a 
member of the Academy of Sciences in 1817 and he became joint 
secretary with G. Cuvier in 1822. Believing that desert heat was 
ideal for health, he lived swathed like a mummy in overheated 
rooms. 

Fourier died in Paris on May 16, 1830. 
Fourier's masterpiece was his mathematical theory of heat 

conduction stated in ThCorie Analy t ique  d e  la  Chaleur (1822; 
trans. by A. Freeman, 1872), one of the most important books 

published in the 19th century. I t  marked an epoch both in the 
history of pure and of applied mathematics, for in it Fourier de- 
veloped the theory of the series known by his name and applied 
it to the solution of boundary-value problems in partial differential 
equations ( s e e  FOURIER SERIES). This work brought to a close a 
long controversy, and henceforth it  was generally agreed that 
almost any function of a real variable can be represented by a 
series involving the sines and cosines of integral multiples of the 
variable. The first announcement of this discovery was made by 
Fourier in 1807. By his method the coefficients in any series of 
this type can be expressed in a form suitable for computation. 
The process is the same mathematically as the analysis of a 
musical sound into its fundamental and successive harmonics. 
Fourier's work was not received without criticism, the weak point 
in his analysis being his failure to provide a general proof that the 
Fourier series actually converges to the value of the function con- 
cerned. 

This difficulty was not satisfactorily resolved until the develop- 
ment of the Lebesgue integral nearly a century later. 

(G. J. Ww.) 
FOURIER SERIES. Let us consider first a n  infinite series 

( s e e  SERIES) 

( I )  &a,, +(a l  cos x + bl sin x )+(a2  cos 2x + b2 sin 2x)+ . . . , 
where the quantities a,,, a,, b,, a,, b2, . . . are constants, and x is 
a variable taking any value between - co and + m. Such series 
are called tr igonometric .  Suppose now that series ( I )  converges 
for all values of x, and let f (x )  denote the sum of the series. 
The function f (x)  is periodic, of period za,  since replacing x by 
x+ 27r does not change the series. If we multiply both sides of 
the equation f (x) = fao+ ( a l  cos x+ b, sin x) + . . . by cos nx or 
sin nx and integrate the result over the interval (0, z a ) ,  we obtain 
that 

for a11 n. Though this argument is purely formal (it is justified, 
if series ( I )  converges uniformly, or even in some more general 
cases), it suggests the following important problem. Suppose we 
take any function f (x)  of period 27r, compute the numbers a,, b, 
by means of formulas (21, and form the series ( I ) .  Does the 
series so defined represent the function f (x)?  The numbers (2)  
are called the Fourier  coe f i c ien t s  of the function f ( x ) ,  and the 
series ( I )  just obtained is the Fourier  series of f(x) .  The fact 
that, under suitable conditions concerning f (x),  the problem just 
stated admits of an affirmative answer, is one of the main achieve- 
ments of the theory of Fourier series. The latter take their name 
from Jean Baptiste Fourier, who based on them his mathematical 
theory of conduction of heat. Fourier's work The'orie Analy t ique  
de la  Chaleur was published in 1822, but the discovery of Fourier 
series dates back to the first half of the 18th century, in connection 
with the problem of vibrating chords (Daniel Bernoulli, Leonhard 
Euler). Thus Fourier series originated in problems of mathe- 
matical physics, and they continue to be a very valuable tool there. 

Not less important are Fourier series in mathematical analysis. 
Very often they appear there in a more general form, as orthog- 
onal series ( see  below), and provide a unifying link of various 
mathematical theories, like differential and integral equations, 
analytic functions, etc. Especially important are trigonometric 
(and, in particular, Fourier) series for the theory of analytic 
functions, since for z = e i 5  the real part of the power series ( s e e  
SERIES) 

is the series ( I ) .  Thus trigonometric series are real parts of 
power series, and so form a bridge between real and complex 
functions. However, while stressing the value of trigonometric 
series as a method of investigation, we should also be aware of 
the great role it played in the historic development and clarifica- 
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tion of various mathematical concepts, some of them quite ab- 
stract. A few examples may suffice. 

Already in the days of its inception, in the 18th century, the 
theory of Fourier series stirred controversies in connection with 
the notion of mathematical function (see FUNCTION). The gen- 
eral attitude a t  that time was to  call f(x) a function, if f(x) 
could be represented by a single analytic expression, like a poly- 
nomial, a power series, a trigonometric series, etc. If the graph of 
f (x) were "arbitrary," e.g. a polygonal line, f (x) would not have 
been accepted as a function. So it came as a shock to many when 
the discovery of Fourier series showed that many such ('arbi- 
trary" graphs could be represented by trigonometric series, and 
so should be treated as functions. I t  took a long time before the 
matter was completely clarified, and it  was not merely a coinci- 
dence that the now universally adopted definition was first formu- 
lated in a memoir of Lejeune-Dirichlet (1837) devoted to the 
theory of Fourier series. (Incidentally, this memoir contains the 
first rigorous proofs of the representation of functions by their 
Fourier series. The work of Fourier himself and of his prede- 
cessors was rather formal.) Another instance of application of 
trigonometric series to the theory of functions is due to Karl 
Weierstrass, who gave the first example of a continuous function 
without a derivative a t  any point. Weierstrass' function was given 
in the form of a trigonometric series, and it  exemplified the gen- 
eral fact that trigonometric series are particularly useful in the 
construction of functions with various peculiarities. Another 
much more imvortant e x a m ~ l e  of the influence of Fourier series 
may be found in the history bf the notion of integral. On account 
of formulas (2 ) ,  this notion is a prerequisite to that of Fourier 
series. I t  is therefore interesting to note that the classical defini- 
tion of integral, due to Bernhard Riemann (usually given in the 
textbooks of Calculus) was for the first time expounded in the 
latter's fundamental paper Ueber die Darstellbarkeit einer Funk- 
tion dz~rch eine Trigonometrische Reihe ( r 8 54). The ideas con- 
tained in that paper influenced the work of Georg Cantor con- 
cerning the uniqueness of the representation of a function by a 
trigonometric series. Cantor had to consider various sets of 
points which would not interfere with the uniqueness of repre- 
sentation. Starting from simplest cases he tried to master the 
structure of such sets-"sets of uniqueness" (see below). He was 
not completely successful, and the problem is still open, but his 
investigations led him to the general theory of sets, and in par- 
ticular of point sets, which was one of the greatest mathematical 
discoveries of the 19th century. His results have permeated, and 
changed the aspect of many mathematical theories. The theories 
of measure and of integral developed later by Emile Bore1 and 

.Henri Lebesgue, \%hich are so fundamental in mathematical analy- 
sis, find their roots in Cantor's work on the theory of sets. 

Particularly important is the work of Lebesgue, who through 
his theory of integral put Fourier series on a new basis. Though 
more general definitions of integral are possible, and though some 
of them are of interest for Fourier series, Lebesgue's definition is 
the most appropriate and almost universally adopted in research. 
In  this connection, mention should be made of work of Arnaud 
Denjoy who showed that, with a definition of integral more gen- 
eral than that of Lebesgue, an everywhere convergent trigono- 
metric series is always the Fourier series of its sum. Important 
for Lebesgue's theory is the notion of set of measure zero. A 
point set S situated, for example, on a straight line is said to be 
of measure zero if S can be covered by a finite or infinite system 
of intervals of total length arbitrarily small. In  Lebesgue's theory 
sets of measure zero are considered as negligible, and if a certain 
property holds for all points except those forming a set of meas- 
ure zero, that property is said to hold almost everywhere. 

Convergence a n d  Divergence of F o u r i e r  Series.--Let 
s,(x) denote the sum of the first n + ~  terms of series (I).  Using 
(21, we get 

sin (n+$)t 
sn(x) = - 

a formula basic for Fourier series. I t  may be proved that, as n 
increases indefinitely, sn(x)  tends to f (x ) ,  provided the function 

f (x) satisfies certain conditions. For example, if the graph of the 
function f (x)  in the interval o l x s z ~  has only a finite number 
of maxima and minima (Dirichlet's condition), the Fourier series 
of f (x)  converges to f (x )  a t  every point of continuity of the 
function. At the points x where such a function is discontinuous, 
the Fourier series also converges, its sum being &[f (x+o) + 
f(x-o)] (where f(x+o) is the limit of the function at  the point 
x from the right, and f(x-o), a similar limit from the left). 
Another condition ensuring the convergence of the Fourier series, 
to sum f (x),  is the convergence of the integral 

(the Dini condition). I t  certainly is satisfied a t  every point where 
the function f (x) is differentiable. These and all other known co1-1- 
ditions for convergence are suficient conditions only. Conditions 
which would be both necessary and sufficient (and would not be  
trivial tautologies) are not known. That mere continuity of the 
function is not sufficient to ensure the convergence of the Fourier 
series was shown by Paul du Bois-Reymond (1872). H e  con- 
structed a continuous function whose Fourier series diverges at  
some points. Whether there is a continuous function whose Four- 
ier series diverges a t  every point, is the most outstanding and 
still, in 194j, the unsolved problem of the theory. That there 
exist integrable (in the Lebesgue sense) functions whose Fourier 
series diverge everywhere, was shown by Andrei N. Kolmogoroff 
(1926). 

S u m m a b i l i t y  of F o u r i e r  Series.-The fact that Fourier 
series of continuous functions need not converge everywhere, en- 
dangered the whole theory of the representation of functions by 
their Fourier series. The situation was salvaged by Leopold FejCr 
 goo), who showed that the Fourier series of a continuous func- 
tion f(x)  is summable to f (x )  by the method of the arithmetic 
mean (see SERIES). More precisely, if s ~ ( x )  has the same mean- 
ing as above, the expression 

tends to f (x )  a t  every point of continuity of the function. Fol- 
lowing this, Lebesgue proved that for every integrable function 
f(x)  the expression un(x) tends to f (x )  almost everywhere. This 
again put the theory on a firm basis, and at  the same time showed 
that summability rather than convergence is important for Four- 
ier series. Using (4) ,  one obtains the formula 

I t  .is not unlike (4 ) ,  but there is one essential difference. The 
factor sin2& (n+ 1)t/2 (n+,I)sin2&t in ( 5 )  called Feje'r's kernel, is 
non-negative, whereas the factor sin(n+f)t/zsin&t in (3) Dirich- 
let's kernel) is of variable sign. This positive character of FejCr's 
kernel is responsible for many interesting properties of the expres- 
sions a,(x),  and in particular for the fact that they represent 
f (x )  so much better than the s,(x) do. 

Besides the method of the arithmetic mean, many other meth- 
ods of summability have been applied to Fourier series. The 
most important of them is the method of Niels Abel (see SERIES), 
which defines the sum of series ( I )  as the limit of the expression 

iao+(al cos x+bl sin x)r+ (a2 cos 2x+b2 sin zx)r2+ . . . , 
where r tends to I through values less than I. If ( I )  is the Four- 
ier series of f (x ) ,  the last expression may be written 

I - 2r cos t+r2 at, 

and is called the Poisson integral of f (x). As r -+ I ,  it tends to  
f(x) at every point of continuity of the function (or almost 
everywhere, if f (x) is merely integrable). 

Conjuga te  Series and Functions.-For z=eix, the real part 
of the power series (3) is the trigonometric series (I).  The 
imaginary part of (3) is the trigonometric series 
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(a1 sin x-  bl cos x )  + (az  sin z x  - b~ cos 2%)  + . . . 

which is called the conjugate of the series ( I ) .  Suppose that ( I )  
is the Fourier series of a function f ( x )  ; the conjugate series is 
then almost everywhere summable by the method of the arith- 
metic mean, or by the method of Abel, the generalized sum being 
equal to the integral 

This integral is called the function conjugate to f ( x )  and will be 
denoted by f ( x ) .  The fact that for every integrable function f (x )  
the integral ( 6 )  exists almost everywhere. is a very remarkable 
property of integrable functions, a property which is far from ob- 
vious even in the case when f ( x )  is continuous. Conjugate series 
are a link b e h e e n  trigonometric series and power series. They are 
also of importance for the theory of Fourier series, since there seems 
to be a close relation between the behaviour of the partial sums 
of Fourier series and the behaviour of certain conjugate func- 
tions. The function conjugate to an integrable function f ( x )  need 
not be integrable. Thus the series conjugate to the Fourier series 
of f ( x )  need not be a Fourier series. 

Parseval 's Formula.-Suppose that ( I )  is the Fourier series 
of f ( x ) .  If in the formula f ( x )  =$an+ (alcosx+blsinx)f . . . 
we square both sides and integrate the result over the interval 
05 x527r,  we get the equation 

called Parseval's formula. The above argument was formal, but 
rigorous proofs are available and show that the formula is valid 
for any function f ( x )  such that f 2 ( x )  is integrable. Thus the 
Fourier coefficients an, a l ,  bl ,  . . . of any such function have the 
property that the sum C (a2,+b2,) is finite. That the converse 
is true, was proved by F. Riesz and E. Fischer (1907) .  The 
Riesz-Fischer theorem, one of the great achievements of the 
Lebesgue theory of integration, asserts that, given any sequence 
of numbers ao, al, bl ,  an, bp, . . . such that the series C (anz+ bn2)  
converges, there is alnays a function f ( x )  having the numbers 
h. al. b l ,  . . . for Fourier coefficients and such that f 2 ( x )  is in- 
tegrable. This function is unique. Thus the theorems of Parseval 
and of Riesz-Fischer give a very simple characterization of func- 
tion with integrable square in terms of their Fourier coefficients. 
S o  other class of function has a characterization of comparable 
simplicity and completeness. 

Uniqueness  of Represen ta t ion  by Trigonometr ic  Series. 
-Can a function be represented by two different and everywhere 
convergent trigonometric series? By taking the difference of two 
such series we may restate the problem as follows. Can a trigono- 
metric series not identically zero ( i .e .  a series whose coefficients 
a,, b,  are not all zero) converge everywhere to o? That this is 
impossible was proved by Georg Cantor. His result is the sim- 
plest theorem on the uniqueness of the representation of a func- 
tion by a trigonometric series. Let us call a point set S situated 
in the interval 0 5 x 5  2~ a set o f  uniqueness (set U: for brevity), 
if every trigonometric series convergent to o outside S is identi- 
cally zero. Otherwise, the set S will be called a set'of multiplicity 
(set M ) ,  and there will be trigonometric series convergent to o 
outside S, but not identically zero. Generalizing the result just 
stated. Cantor proved that every set S consisting of a finite num- 
ber of points, and even certain infinite sets, are sets U. I t  may 
be shown that every set U must be of measure zero, but it is 
remarkable that among sets of measure o we find sets U as  ell 
as sets M. The problem of characterizing sets U and M in struc- 
tural terms was in 194s still unsolved. One of its implications is 
that from the point of view of trigonometric series the notion of 
set of measure zero is too general, and that special classes of 
such sets may be of particular importance. 

O r t h o g o n a l  Series.-Fourier series as defined above are a 
special class of more general series. Suppose that in an interval 
a s  xc b \ye have a fixed set of functions p l ( x ) ,  y z ( x ) ,  . . . with 
the following properties 

J a J a 
for all ?n and n. Such sets of functions are called orthogond.  
If a function j ( x )  has a representation f (x)  = clcpl(x)  +c2cp2(x) + 
. . . , then, multiplying both sides by y , ( x ) ,  integrating over x 
the interval ( a ,  b ) ,  and using ( i ) ,  we are formally led to the 

equations r ,  =- [;(x) y n ( x )  d x,  for ail n .  Conversely, given any 
A n  " 

function f ( x ) ,  we m a y  use the latter formulas to construct the 
series c ~ p ~ ( x ) + c ~ p ~ ( x ) +  . . . , and ask nhether this series 
actually represents f ( x ) .  This last series is called the Fourier 
series of f ( x )  wi th  respect t o  the  orthogonal sys tem p,, c p z ,  . . . . 
Trigonometric Fourier series are obtained if for p l ,  c p 2 ,  . . . we 
take the system I ,  cos x ,  sin x, cos 2 X ,  sin 2 x, . . . , and for 
( a ,  b )  the interval ( 0 ,  z a ) .  Many other orthogonal systems are 
of considerable importance for mathematics. 

F o u r i e r  Integrals.-Fourier series are used for the represen- 
tation of periodic functions. For the study of a nonperiodic 
function f ( x )  we use the Fourier integral of f ( x ) .  I t  has the form 

(8) i l a ( u )  cos ux+b(u )  sin u x )  d u ,  

where a ( u )  and b ( u )  are defined by the formulas 
+m 

a ( u )  = - f ( t )  cos u t  d t ,  b(u) = :c 
The integral ( 8 )  is analogous to the series ( I ) ,  the only differ- 
ence being that instead of summation we have integration. The 
functions a ( u )  and b ( u )  are analogues of Fourier coefficients, 
and are called the Fourier transforms o f  f ( x ) .  Under very gen- 
eral conditions, the integral ( 8 )  actually represents f(x), the 
proofs being similar to the corresponding proofs in the case of 
Fourier series. 

BIBLIOGRAPHY.-H. Lebesgue, L e ~ o n s  sur les shies trigonomLtriques 
(1906) ; L. Tonelli, Serie trigonometriche (1928),  contains double 
Fourier series; H. S. Carslaw, Fourier series and integrals (1930) ; D. 
Jackson, Fourier series and orthogonal polynomials (1943) .  The last 
two books contain elementary theory, based on Riemann integration, 
G. H. Hardy and W. Rogosinski, Fourier series (1944) ; A. Zygmund, 
Trigononzetrical series ( 1 9 3 s )  ; S. Bochner, Vorlesungen iiber Fouuier- 
sche lntegvale (1932) ; E .  C .  Titchmarsh, Introduction to the Theory 
o f  Fourier Integrals (1937) ;  N. Wiener, The Fourier Integral and 
Certain o f  its Applications(1933) ; S .  Kaczmarz and H. Steinhaus, 
Theorie der Orthogonalreihen (1935) ; G. Szego, Orthogonal polynomials 
(1939) .  The following works are of an encyclopaedic character. 4. 
Plessner, "Trigonometrische Reihen." in Pascal's Repertoriunz der 
hoheren Analysis; E .  Hilb and M. Riesz, "Neuere Untersuchungen 
iiber trigonometrische Reihen," in the Enzyklopadie der Mathema- 
tischen Wissenschaften (I1 C 10) ; H. Burkhardt, "Trigonometrische 
Reihen and Integrale" (bis 1850),  ibid. (I1 A 12) .  Burkhardt's article 
contains a wealth of information about the early history of the 
subject. (A. ZD.) 

FOURMIES, a town of northern France, in the de'partement 
of Kord, on an affluent of the Sambre, 39 mi. S.E. of Valenciennes 
by rail. Pop. ( 1 9 4 6 )  12,694. Wool combing and spinning are 
important, and a great variety of cloths is produced. The glass- 
works of Fourmies date from I 599, and were the first established 
in the north of France. Iron is worked in the vicinity, and there 
are important forges and foundries. Enamelware is also manu- 
factured. 

FOURNIER, PIERRE SIMON ( I  7 I 2-1 7 6 8 ) ,  French en- 
graver and typefounder, was born at  Paris on Sept. I S ,  I 712 .  H e  
designed many new characters, and his foundry became celebrated 
not only in France; but in foreign countries. .His Table des pro- 
portions qu'il faut observer entre les caractkres (1737)  was fol- 
lowed by several other technical treatises. His principal work, 
however, was the Manuel typographique ( z  vol., 1764) ;  the first 
volume treating of engraving and type founding, the second of 
printing, with examples of different alphabets. H e  died in Paris 
on Oct. 8 ,  I 768. 

See also PRINTING TYPE : T y p e  Design. 
FOURTEEN POINTS, THE. On Jan. 8 ,  1918,  Pres. U7ood- 

row Wilson, in his address to the joint session of congress, formu- 
lated under 14 separate heads his ideas of the essential nature of 
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a post-World W a r  I settlement. Before the  delivery of his address 
he  had received f rom a committee of inquiry, set  u p  b y  Col. Ed- 
ward House in Sept. 1917, a report  upon the territorial settlement 
t ha t  should follow the  conclusion of the war. It has been stated 
tha t  no fewer than six, and  these the  territorial points, of IVilson's 
Fourteen Points were "directly framed" upon the  recommenda- 
tions contained in the report. It has also been stated by Ray S. 
Baker in his W o o d r o w  E"ilso?z tha t  the report was drawn up by 
S. Mezes, D.  H. Miller and Walter Lippmann. 

T h e  text of the Fourteen Points was as  follows: 
I .  Open covenants of peace, openly arrived at, after which there shall 

be no private international understandings of any kind but diplomacy 
shall proceed always frankly and in the public view. 

2.  Absolute freedom of navigation upon the seas, outside territorial 
waters, alike in peace and in war, except as the seas may be closed in 
whole or in part by international action for the enforcement of inter- 
national covenants. 

3. The removal, so far as possible, of all economic barriers and the 
establishment oi an equality of trade conditions among all the nations 
consenting to the peace and associating themselves for its maintenance. 

4. Adequate guarantees given and taken that national armaments 
will be reduced to the lowest point consistent with domestic safety. 

j. A free, open-minded, and absolutely impartial adjustment of all 
colonial claims, based upon a strict observance of the principle that in 
determining all such questions of sovereignty the interests of the popu- 
lations concerned must have equal weight with the equitable claims of 
the government whose title is to be determined. 

6. The evacuation of all Russian territory and such a settlement of all 
questions afiecting Russia as ~vill secure the best and freest cooperation 
of the other nations of the world in obtaining for her an unhampered 
and unembarrassed opportunity for the independent determination of 
her own political development and national policy and assure her of a 
sincere welcome into the society of free nations under institutions of her 
own choosing; and, more than a welcome, assistance also of every kind 
that she may need and may herself desire. The treatment accorded 
Russia by her sister nations in the months to come will be the acid test 
of their good will, of their comprehension of her needs as distinguished 
from their own interests, and of their intelligent and unselfish sympathy. 

7 .  Belgium, the whole world will agree, must be evacuated and re- 
stored, without any attempt to limit the sovereignty which she enjoys in 
common with all other free nations. l io other single act will serve as 
this will serve to restore confidence among the nations in the laws which 
they have themselves set and determined for the government of their 
relations with one another. Without this healing act the whole structure 
and validity of international law is forever impaired. 

8. All French territory should be freed and the invaded portions re- 
stored, and the wrong done to France by Prussia in 1 8 7 1  in the matter 
of hlsace-Lorraine, which has unsettled the peace of the world for nearly 
fifty years, should be righted, in order that peace may once more be 
made secure in the interest of all. 

9 .  A readjustment of the frontiers of Italy should be effected along 
clearly recognizable lines of nationality. 
10. The peoples of Austria-Hungary, whose place among the nations 

we wish to see safeguarded and assured, should be accorded the freest 
opportunity of autonon~ous development. 

11. Rumania, Serbia, and Montenegro should be evacuated; occupied 
territories restored; Serbia accorded free and secure access to the sea; 
and the relations of the several Balkan states to one another determined 
by friendly counsel along historically established lines of allegiance and 
nationality; and international guarantees of the political and economic 
independence and territorial integrity of the several Balkan states should 
be entered into. 

12 .  The Turkish portions of the present Ottoman Empire should be 
assured a secure sovereignty, but the other nationalities which are now 
under Turkish rule should be assured an undoubted security of life and 
an absolutely unmolested opportunity of autonomous development, and 
the Dardanelles should be permanently opened as a free passage to the 
ships and commerce of all nations under international guarantees. 

1 3 .  An independent Polish state should be erected which should in- 
clude the territories inhabited by indisputably Polish populations, which 
should be assured a free and secure access to the sea, and whose political 
and economic independence and territorial integrity should be guaran- 
teed by international covenant. 

14. A general association of nations must be formed under specific 
covenants for the purpose of affording mutual guarantees of political 
independence and territorial integrity to great and small states alike. 

President Wilson developed these theories during 1918 in a 
series of speeches, t o  which reference was subsequently made dur- 
ing the  Armistice negotiations. These are  generally known as the 
"Four Principles." "Four Ends" and "Five Particulars." 

The Four Principles.-1n the "Four Principles" speech in 
congress, Feb. I I .  1918, he declared: 

I .  That each part of the final settlement must be based upon the es- 
sential justice of that particular case and upon such adjustments as are 

most likely to bring a peace that will be permanent; 
2. That peoples and provinces are not to be bartered about from 

sovereignty to sovereignty as if they were mere chattels and pawns in 
a game, even the great game, now forever discredited, of the Balance 
of Power; but that 

3. Every territorial settlement involved in this war must be made in 
the interest and for the benefit of the populations concerned, and not 
as a part of any mere adjustment or compromise of claims amongst rival 
states; and 

4. That all well-defined national aspirations shall be accorded the 
utmost satisfaction that can be accorded them without introducing new 
or perpetuating old elements of discord and antagonism that would be 
likely in time to break the peace of Europe and consecluently of the 
world. 

The Four Ends.-In the "Four Ends" speech of July 4, 1918, 
occurs the following passage : 

These are  the ends for which the associated peoples of the  world 
are fighting and which must  be conceded them before there can 
be peace: 

I. The destruction of every arbitrary power anywhere that can sepa- 
rately, secretly, and of its single choice disturb the peace of the world; 
or, if it cannot be presently destroyed, at  the least its reduction to virtual 
impotence. 

2 .  The settlement of every question, whether of territory, of sov- 
ereignty, of economic arrangement, or of political relationship, upon 
the basis of the free acceptance oi  that settlement by the people imme- 
diately concerned, and not upon the basis of the material interest or 
advantage of any other nation or people which may desire a difierent 
settlement for the sake of its own exterior influence or mastery. 

3. The consent of all nations to be governed in their conduct towards 
each other by the same principles of honor and oi respect for the com- 
mon law of civilized society that govern the individual citizens of all 
modern states in their relations with one another; to the end that all 
promises and covenants may be sacredly observed, no private plots or 
conspiracies hatched, no selfish injuries wrought with impunity, and a 
mutual trust established upon the handsome foundation of a mutual 
respect for right. 

4. The establishment of an organization of peace which shall make 
it certain that the combined power of free nations will check every 
invasion of right and serve to make peace and justice the more secure 
by affording a definite tribunal of opinion to which all must submit and 
by which every international readjustment that cannot be amicably 
agreed upon by the peoples directly concerned shall be sanctioned. 

These great objects can be put into a single sentence. W h a t  we  seek 
is the reign of law, based upon  the consent o f  the governed and sustained 
b y  the organized opinion of mankind.  

T h e  Five Particulars.- The "Five Particulars" (speech of 
Sept. 2 7 ,  1918) were as  follows: 

I .  The impartial justice meted out must involve no discrimination 
between those to whom we wish to be just and those to whom we do 
not wish to be just. I t  must be a justice that plays no favorites and 
knows no standard but the equal rights of the several peoples concerned; 

2 .  90 special or separate interest of any single nation or any group of 
nations can be made the basis of any part of the settlement which is 
not consistent with the common interest of all; 

3 .  There can be no leagues or alliances or special covenants and un- 
derstandings within the general and common family of the League of 
Nations. 

4. And more specifically, there can be no special, selfish economic 
combinations within the League and no employment of any form of 
economic boycott or exclusion except as the power of economic penalty 
by exclusion from the markets of the world may be vested in the League 
of Nations itself as a means of discipline and control. 

5 .  All international agreements and treaties of every kind must be 
made known in their entirety to the rest of the world. 

Special alliances and economic rivalries and hostilities have been the 
prolific source in the modern world of the plans and passions that pro- 
duce war. I t  would be an insincere as well as an insecure peace that 
did not exclude them in definite and binding terms. 

A r m i s t i c e  and Peace Settlement.- On Oct. 4, 1918, Prince 
Maximilian of Baden, the German imperial chancellor, informed 
President Wilson : 

The German government accepts the program set forth by the Presi- 
dent of the United States in his message to Congress of Jan. 8, 1918, 
and in his later pronouncements, especially his speech of Sept. 2 7 ,  as a 
basis for peace negotiations. 

The Fourteen Points were thus designated by the  German (and 
separately by the Austrian) government as  a n  acceptable basis 
for peace. See VERSAILLES. TREATY OF. 

BIBLIOGRAPHIT.-T~~ Public Papers o f  Woodrow Wilson, v ( 1 9 2 7 )  ; 
H. W. V. Temperley, History o f  the Peace Conference o f  Paris, i (1920)  ; 
Charles Seymour, Woodrow Wilson and the World W a r  (1921) .  See 
also Ray S. Baker, Woodrow Wilson and World Settlement ( 1 9 2 3 ) .  
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FOURTOU, MARIE FRANCOIS OSCAR BARDY 

DE (1836-1897). French politician, born at RibCrac (Dordogne) 
on Jan. 3, 1836, represented Dordogne in the national assembly 
after the Franco-German War. He  was minister of public works 
(1872). of religion (1873) and of education (1874). As minister 
of the interior in Broglie's cabinet in 1877, he resumed the ad- 
ministrative methods of the second empire. In  the general elec- 
tions of that year he used the whole weight of officialdom to secure 
a majority for the right-wing group, which supported a clerical and 
reactionary program. I n  spite of these efforts the cabinet fell, and 
a commission was appointed to inquire into their unconstitutional 
abuse of power. Fourtou was unseated in consequence of the 
revelations made. I n  the chamber of deputies Gambetta gave 
the lie direct to Fourtou. A duel was fought in consequence, 
but neither party was injured. Fourtou died in Paris on Dec. 5, 
1897. 

FOUSSA (0-yptoprocta ferox), the largest carnivorous mam- 
mal peculiar to Madagascar, which combines characteristics of the 
civets and the cat family. I t  is about twice the size of a cat (five 
feet from nose to end of tail)> with short dense fur of pale brox~n. 
A'lost active at  night, the foussa usually dwells in trees during the 
day. Although it has been known to prey upon poultry, sheep and 
cattle, it more commonly feeds on birds and lemurs. The specific 
name refers to its ferocity, which the foussa shows when ~vounded. 

See CARSIVORA: Feloidea. (J. E. HL.; X.) 
FOWEY, a seaport and municipal borough in the Bodmin par- 

liamentary division of Cornwall! Eng., 12 mi. S. of Bodmin and 
28 mi. W. of Plymouth by road and ferries. Pop. (1951) 2,347. 
Area 4.7 sq.n~i.  I t  lies on the west bank of the river Fowey where 
it widens into a deep-water estuary which vessels drawing 30 it .  
can enter. The river banks are high and wooded; the to\~~.n,  with 
its steep narrolv streets. is a residential one. attracting many artists 
and writers. I t  is also a holiday and yachting centre, with the lat- 
ter's headquarters at the Royal Fowey Yacht club. Deep-sea fish- 
ing is carried on, and china clay is exported. There is a car ferry to 
Bodinnick and a passenger ferry to Polruan opposite Fo~vey. The 
14th-century church, dedicated to St.  Fimbarrus or Fin Barr of 
Cork. stands on the hillside. Place house, adjacent, is a Tudor 
building. and there are 16th- and I 7th-century houses in the town, 
which is portrayed in various writings of Sir Arthur Quiller-Couch. 
There is a ruined fort of the time of Henry VII I ;  the grammar 
school was established in 1692. 

Fowey held a leading position among Cornish ports from the 
time of Edward I to the days of the Tudors. The numerous refer- 
ences to the privateering exploits of its ships in the Patent and 
Close rolls testify to its importance. Tin was exported in medieval 
times. Incorporated by James 11: Fovvey retained its charter until 
1882. A new charter came into force in 1913. I n  1316 the prior of 
Ty~vardreath, as lord of the manor, obtained the right to hold a 
Monday market and two fairs, which in 1690 Jvere altered to a 
Saturday market and three fairs that continue to be held. 

FOWL. Originally used to mean any bird, this term has now 
become (except in combination, as seafowl; wild foxvl) almost re- 
stricted to the wild red jungle fowl, Gallzts gallus, its domestic 
races and its ~vild allies. (For domestic f o ~ ~ l s ~  see POULTRY AND 

POULTRY FARI~IING.) Gallz~s gallzts inhabits northern India, Burma, 
southern Vietnam, the hlalap archipelago and neighbouring islands. 
I t  resembles in plumage the domestic black-breasted game breed. 
I t  inhabits forests: thickets and bamboo jungles, dl\-elling in small 
parties. The cron of the cock is like that of a bantam. The 
cream-white eggs, 8 to 12 in number. are laid on the ground. 

Three other species occupy much the same habitat. The gray 
jungle fowl, G. sonnerati, is found in western: central and southern 
India; the cock has the shaft of the neck hackles dilated) and his 
crow is more like a cackle. The Sinhalese species, G. lajayetti, is 
peculiar to Ceylon; the cock has a yellow comb with a red edge 
and is red beneath. G. variz~s inhabits the hlalay islands from 
Java to Flores; it does not possess hackles, and the cock has a large 
unserrated comb. All the species will interbreed vi th  domestic 
poultry and with the wild G. gallzis, but the hybrids are sterile. 

See also GAME BIRDS. 
FOWLER, CHARLES (1792-1867).,. English architect best 

known for his buildings in Covent Garden and Hungerford mar- 
kets, was born at  Cullompton, Devon, on May 17, 1792, and died 
at  Great Marlow on Sept. 26, 1867. After an apprenticeship of 
five years a t  Exeter, he worked in the office of David Laing in 
London from 1814 until he began to practise alone. His first im- 
portant work was the court of bankruptcy in Basinghall street 
(1821). I n  1822 he gained first premium for a design for London 
bridge, which, however, mas not used. Among Fowler's designs 
for bridges was one erected across the Dart  a t  Totnes. H e  also 
designed the markets of Gravesend and Exeter (lower market),  
several churches. the Devon lunatic asylum (184j),  the London 
fever hospital (1849 ) and the hall of the Wax Chandlers' company, 
Gresham street (1853)  He  was honorary secretary and a vice- 
president of the Institute of British Architects. 

FOWLER, SIR JOHN ( I  81 7-1898). English civil engineer, 
best known as the designer of the London hfetropolitan railway 
and as joint designer of the Forth bridge in Scotland, \?;as born on 
July I j, 1817, a t  Wadsley Hall, near Sheffield. H e  engaged in 
railway construction at  an early age and set up his own business 
in 1844, laying out many small railway systems, which were later 
amalgamated into the Alanchester, Sheffield and Lincolnshire rail- 
XTay. Fowler was engineer of the London Metropolitan railway, 
the forerunner of the underground railways. which was noteworthy 
in that it was mostly made not by tunneling but by excavating from 
the surface and then covering in the permanent way. H e  designed 
and constructed a special type of locomotive for this railway, 
afterward known as "Fowler's Ghost." He  lived to be one of the 
engineers officially connected with the deep-tunneling "tube" sys- 
tem ~xtensively adopted for electric railways in London. Fowler 
1Tas also engineer for the construction of Yictoria station. H e  
was also engaged in the making of railways in Ireland, and in 
1867 he served on a commission to consider a state purchase of the 
Irish railway system. He  also carried out considerable works in 
relation to the S e n e  valley drainage and the reclamation of land 
in the Norfolk estuary. 

I n  186 j F o ~ ~ l e r  was elected president of the Institution of Civil 
Engineers, the youngest president who had ever sat in the chair. 
He  was strongly opposed to the project of a channel tunnel to 
France, and in 1872 he endeavoured, in vain, to obtain the consent 
of parliament to a channel ferry scheme. For eight years from 
1871 he acted as general engineering adviser in Egypt to the 
khedive Ismail. The railway he planned to the Sudan mas not de- 
veloped for financial reasons, but the maps and surveys were given 
to the war office and proved most useful to Lord LVolseley in his 
Nile expedition. For his service Fowler was knighted in 188 j. H e  
was created a baronet in 1890 on the completion of the great Forth 
bridge, of which he xvas joint engineer with his partner, Sir Benja- 
min Baker. He  died a t  Bournemouth on Nov. 2 0 ,  1898. 

See T. Mackay, The Lije of Sir Johlz F o u l e r  (1900). (T. hi. S.) 
FOWLER, JOHN (1826-1864), English engineer, inventor 

of the steam-hauled plow7.: was born at  Melksham, it'iltshire, on 
July I I !  1826. He was at  first engaged in the corn trade but later 
trained as an engineer. I n  18j0 he joined Albert F r y  in Bristol 
to found a IT-orks for the production of steam-hauled implements; 
and in the same year he laid porous pipe drains z i t .  6 in. deep 
by horsepo~~ered windlass. H e  applied the steam engine to drain- 
ing in 18 j3 and to cultivation in 18 j6. I n  18 j7 he was awarded a 
L200 prize by the Highland Agricultural society for cultivation 
by a single stationary engine, using the first steel wire rope. The  
following year he won the Royal Agricultural society's Ljoo prize, 
using a single self-moving engine hauling the implement by a rope 
around a disk anchor on the headland opposite. H e  patented his 
famous clip drum and coiling gear in 1859. I n  1861 he founded 
at  Leeds the firm of John Fox~ler and Co. to make this machinery, 
and at  one time other firms did so under licence. Fowler died a t  
A c k d r t h ,  Yorkshire, on Dec. 4, 1864. (R. H .  C.) 

FOWLER, WILLIAM ( c .  I j60-1614), Scottish poet, at- 
tended St. Leonard's college. St. t\ndrexvs: between 1574 and 
1578, and in 1581 was in Paris studying civil law. I n  that year 
he issued a pamphlet against John Hamilton and other Catholics, 
x h o  had, he said, driven him from his country. H e  subsequently 
(about 1590) became private secretary and Master of Requests 
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to Anne of Denmark, wife of James VI., and was renominated 
to these offices when the queen went to England. I n  1609 his 
services were rewarded by a grant of 2,000 acres in Ulster. His 
sister Susannah was mother of the poet William Drummond of 
Hawthornden. A ms. collection of 72 sonnets, entitled The Ta- 
rantula of Love, and a translation (1587)  from the Italian of the 
Triumphs of Petrarke are preserved in the library of the Univer- 
sity of Edinburgh, in the collection bequeathed by his nephew, 
William Drummond. Two other volumes of his manuscripts are 
preserved among the Drummond mss., now in the library of the 
Society of Antiquaries of Scotland. Specimens of Fowler's verses 
were published in 1803 by John Leyden in his Scottish Descriptive 
Poenzs. Fowler contributed a prefatory sonnet to James SX's 
Furies; and James, in return, commended, in verse, Fowler's 
Triumphs. 
FOX, C H A R L E S  J A M E S  ( I  749-1806), British statesman 

and orator, was born a t  9 Condujt Street, Westminster, on Jan. 
24, 1749, third son of Henry Fox, 1st Lord Holland, and his wife, 
Lady Caroline Lennox, eldest daughter of Charles Lennox, 2nd 
duke of Richmond. The father, who treated his children with 
extreme indulgence, allowed him to choose his school, and he 
elected to go to one kept a t  'CVandsworth by a French refugee, 
named Pampelonne. Then the boy asked to be sent to Eton, where 
he was entered in the autumn of 1758. During the six years he 
spent at Eton he acquired the love and knowledge of the classics 
in which he found refreshment and solace all through life. Lord 
Holland treated his children, and in particular Charles, as friends 
and companions in pleasure from the first. I n  1763 he took 
Charles to Paris and to Spa, and encouraged him in dissipation 
and in gambling. In  spite of this extraordinary interlude in his 
studies, Fox read hard from natural inclination. After he went 
up  to Hertford College, Oxford, in 1764, he made repeated visits 
to France and Italy during the vacations. He became a good 
French and Italian scholar, with a keen appreciation of Italian 
literature and art. 

If Fox's youth was disorderly, i t  was never indolent. He was 
incapable of half doing anything which he did at  all. He was as 
energetic in sport as in learning. At a later period when he had 
grown fat he accounted for his skill in taking "cut balls" at  tennis 
by saying that he was a very "painstaking man." H e  was all his 
life a great and steady walker. 

I n  I 768 Lord Holland bought the pocket borough of Midhurst 
for him. and he entered on his parliamentary career, and on Lon- 
don society, in 1769. Within the next few years Lord Holland 
reaped to the full the reward for all that was good, and whatever 
was evil, in the training he had given his son. The affection of 
Charles Fox for his father was unbounded, but the passion for 
gambling which had been instilled in him as a boy proved the 
ruin of the family fortune. He kept racehorses, and bet on them 
largely On the racecourse he was successful, and it is another 
proof of his native thoroughness that he gained a reputation as a 
handicapper. I t  is said that he won more than he lost on the 
course. At the gaming table he was unfortunate, and he was fleeced 
both in London and in Paris by unscrupulous players. Fox took 
his losses and their consequences with an attractive gaiety. He 
called the room in which he did business with the Jew money- 
lenders his "Jerusalem chamber." When his elder brother had a 
son, and his prospects were injured, he said that the boy was a 
second Rfessiah, who had appeared for the destruction of the 
Jews. "He had his jest, and they had his estate." I n  1774 Lord 
Holland had to find f140,ooo to  pay the gambling debts of his 
sons For years Charles lived in pecuniary embarrassment, and 
during his later years, when he had given up gambling, he was 
supported by the contributions of wealthy friends, who in 1793 
formed a fund of F jo,ooo for his benefit. 

E a r l y  Years  in Parliament.- In the House of Commons he 
began by supporting the court; and in I 770, when only 2 1 ,  he 
was appointed a junior lord of the admiralty with Lord Korth. 
During the violent conflict over the Middlesex election (see 
~VILKES,  JOHN) he took the unpopular side, and vehemeptly 
asserted the right of the House of Commons to exclude Wilkes. 
I n  I 772 during the proceedings against Crosby and Oliver-a part 

of the "Wilkes and liberty" agitation-he and Lord North were 
attacked by a mob and rolled in the mud. But Fox's character 
was incompatible with ministerial service under King George 111. 
The king, himself a man of orderly life, detested him as a gambler 
and a rake. And Fox was too independent to please a master who 
expected obedience. I n  Feb. 1772 he threw up his place to be 
free to oppose the Royal Marriage Act, on which the king's heart 
was set. He returned tc  office as junior lord of the treasury in 
December. But he was insubordinate; his sympathy with the 
American colonies, which were now beginning to resist the claims 
of the mother country to tax them, made him intolerable to the 
king and he was dismissed in Feb. 1774. The death of his father 
on July I ,  of that year removed an influence which tended to keep 
him subordinate to the court, and his friendship for Burke drew 
him into close alliance with the Rockingham Whigs. From the 
first his ability had won him admiration in the House of Com- 
mons. He had prepared himself as an orator by the elaborate 
cultivation of his voice, which was naturally harsh and shrill. His 
argumentative force was recognized at  once, but the full scope of 
his powers was first shown on Feb. z ,  1775, when he made a 
remarkable speech (unfortunately lost) on the disputes with the 
colonies. "Taking the vast compass of the question before us," 
says Gibbon, "he discovered powers for regular debate which 
neither his friends hoped nor his enemies dreaded." f hen parlia- 
ment met on Oct. 26, FOX supported the amendment to the 
Address censuring ministers for increasing the discontent in Amer- 
ica. "hlinisters," he said, "have reason to triumph. Lord Chat- 
ham, the Ring of Prussia, nay, Alexander the Great, never gained 
more in one campaign than the noble lord [North] has lost-he 
has lost a whole continent." Next year, speaking again on the 
amendment to the Address (Oct. 31,  1776) he maintained that 
if the choice lay between conquering and abandoning America he 
was for abandoning i t ;  the advantages of the connection arose 
from trade and from relationship with a people of the same ideas 
and sentiments. These would be cut off by war, and the army 
there would oppress the people and be dangerous to liberty at  
home. 

Fox's great political career is unique among the careers of 
British statesmen of the first rank, for it  was passed almost wholly 
in opposition. Except for a few months in 1782 and 1783, and 
again for a few months before his death in 1806, he was out of 
office. He declared, indeed, that he had "totally subdued" ambi- 
tion, and was content with his life; yet it was certainly a cause 
of bitter disappointment to him that he had to stand by while 
the country was in his opinion not only misgoverned, but led to 
ruin. His reputation as an orator and a political critic, which was 
great from the first and grew as he lived, most assuredly did not 
console him for his impotence as a statesman. 

During the eight years between his expulsion from office in 
1774 and the fall of Lord North's ministry in March I 782 he 
planted the seed of the modern Liberal party as opposed to the 
pure Whigs. He became a member of the Rockingham party and 
worked in alliance with the marquis and with Burke. I n  opposing 
the attempt to coerce the American colonists, and in assailing 
the waste and corruption of Lord North's administration. as 
well as the undue influence of the crown, he was a t  one with the 
Rockingham Whigs. During the agitation against corruption, 
and in favour of honest management of the public money. which 
was very strong between 1779 and 1782, he and they worked 
heartily together. I t  had a considerable effect, and prepared the 
way for the reforms begun by Burke and continued by Pitt. But 
if Fox learnt much from Burke he learnt with originality. He 
declined to accept the revolution settlement as final. or to think 
with Burke that the constitution of the House of Commons 
could not be bettered. He believed that, if the House mas to be 
made an efficient instrument for restraining the interference of 
the king and for securing good government, i t  must cease to be 
filled to a very large extent by the nominees of boroughmongers 
and the treasury. He became a strong advocate for parliamen- 
tary reform. He was the ardent advocate of what have in later 
times been known as "Liberal causes," the removal of all religious 
disabilities and tests, the suppression of private interests which 



hampered the public good, the abolition o f  the slave trade, and 
the emancipation o f  all classes and races o f  men from the strict 
control o f  authority. 

A detailed account o f  his activity from 1774 to  1782 would 
entail the mention o f  every crisis o f  the American War o f  In- 
dependence and o f  every serious debate in parliament. Through- 
out the struggle Fox was uniformly opposed to the coercion o f  
the colonies and was the untiring critic o f  Lord North. While 
the result must be held t o  prove that he was right, he prepared 
future difficulties for himself b y  the fury o f  his language. He 
was the last man in the world to  act on the worldly-wise maxim 
that an enemy should always be treated as i f  he may one day 
be a friend, and a friend as i f  he might become an enemy. At 
the opening o f  the autumn session in 1779 Fox, who was con- 
vinced that the king n7as responsible for Sorth's continuance o f  
the American War ,  stated plainly that the doctrine that the king 
could be his own minister was entirely unconstitutional and drew 
attention to the fate o f  Charles I.  and James 11. He denounced 
William Adam, a supporter o f  Lord North's, and in a duel u-hich 
followed (Nov .  2 9 )  Fox was wounded. He assailed Lord North 
with unmeasured invective, directed not only at his policy but 
at his personal character, though he knew that the prime minister 
remained in office against his own wish, in deference to  the king 
who appealed to  his loyalty. 

N7hen the disasters o f  the American war had at last made a 
change o f  ministry necessary, and the king applied to the Whigs, 
through the intermediary o f  Shelburne, Fox made a very serious 
mistake in persuading Rockingham not to insist on dealing di- 
rectly a i t h  the sovereign. The result was the formation o f  a 
cabinet ( R l a ~ c h  I 782) bclonging, in Fox's own words, partly to 
the king and partly to  the country-that is to say, partly o f  
Whigs who u-ished to  restrain the king, and partly o f  the king's 
friends, represented b y  Shelburne, whose real function was to 
baffle the JVhigs. Dissensions were acute between Shelburne and 
Fox, the two secretaries o f  state. The  old division o f  duties by 
which the southern secretary had the correspondence with the 
colonies and the western powers o f  Europe, and the northern 
secretary with the others, had been abolished on the formation 
o f  the Rockingham cabinet. All foreign affairs were entrusted 
to  Fox. Lord Shelburne, as secretary for the colonies, claimed a 
right to  interfere in the negotiations for the peace at Paris, and 
fundamental differences arose. Fox thought the independence o f  
America should be unconditionally acknowledged; Shelburne 
wished it  to  be the price o f  peace. The  majority in the cabinet 
sided with Shelburne. Fox was about to  resign, but resignation 
was deferred by  the illness o f  Rockingham, who died on July I ,  

1782. T h e  king offered the premiership to Shelburne, Fox re- 
signed, and was followed b y  a part o f  the Rockingham Whigs. 

The 1783 Coalition.-Fox's next step was ruinous. On Feb. 
14, 1783, he formed a coalition with Lord North, based as they 
declared on "mutual goodwill and confidence." Fox maintained 
that the original cause of  quarrel, the American War,  being over, 
there was no longer any serious ground of  difference. But to 
the country at large this union, formed with a man whom he 
had denounced for years, had the appearance o f  an unscrupulous 
conspiracy. In the House o f  Commons the coalition was strong 
enough to  drive Shelburne from office on Feb. 24. The king made 
a prolonged resistance to  the pressure put on him to  accept Fox 
and Korth as his ministers (see PITT,  WILLIA~I). On April 2 ,  he 
was constrained to  submit. In the new ministry the duke of  
Portland was prime minister and Fox and Korth were secretaries 
o f  state. The new administration was ill liked by  some o f  the 
followers o f  both. Fox increased its unpopularity both in the 
House and in the country by  consenting against the wish o f  most 
o f  his colleagues to  ask for the grant o f  a sum o f  F~oo,ooo a year 
to  the prince o f  \Vales. The  introduction b y  Fox o f  the India 
bill in Xov. 1783 offended the king by  the provision which gave 
the patronage o f  India to  a commission to be named by  the 
ministry and removable only b y  parliament. The coalition, and 
Fox in particular, were assailed in a torrent o f  most telling invec- 
tive and caricature. George 111. gave it to be understood that 
he would not look upon any member o f  the House o f  Lords who 

voted for the India bill as his friend. T h e  bill was thrown out i n  
the upper House on Dec. 17, and next day the king dismissed his 
ministers. 

Fox now went into opposition again. T h e  remainder o f  his 
li fe may be divided into four portions-his opposition t o  Pitt 
during the session o f  1784; his parliamentary activity till his 
secession in 179:; his retirement till 1800; his return t o  activity 
and his short tenure o f  office before his death in  1806. During 
the first o f  these periods he deepened his unpopularity b y  as- 
sailing the undoubted prerogatives o f  the c r o ~ ~ n ,  b y  claiming for 
the House o f  Commons the right to  override not only the king 
and the Lords but the opinion o f  the country, and b y  resisting 
a dissolution. This last pretension came very ill from a states- 
man who in 1780 had advocated yearly elections. He lost ground 
daily before the steady good judgment and unblemished character 
o f  Pitt. W h e n  parliament was dissolved at the end o f  the session 
o f  1784, the country showed its sentiments b y  unseating 180 
o f  the follo~vers o f  Fox and Korth. The  defeated candidates 
were known as "Fox's martyrs." 

Fox himself was elected for \\'estminster with fewer votes than 
Admiral Lord Hood, but with a majority over the ministerial 
candidate, Sir Cecil Wray.  The  election was marked b y  an 
amazing outflow o f  caricatures and squibs, b y  weeks o f  rioting 
in which Lord Hood's sailors fought pitched battles in  St .  James's 
Street with Fox's hackney coachmen, and b y  the intrepid can- 
vassing o f  Whig ladies. The  beautiful duchess o f  Devonshire 
(Georgians Spencer) is said to  have won at least one vote for 
Fox b y  kissing a shoemaker who had a romantic idea o f  what 
constituted a desirable bribe. The  high bailiff refused to  make 
a return, and the confirmation o f  Fox's election was delayed b y  
the somewhat mean action o f  the ministry. He had, however, 
been chosen for Kirkwall, and could fight his cause in  the House. 
In the end he recovered damages from the high bailiff. In his 
place in  parliament he sometimes supported Pitt and sometimes 
opposed him with effect.  His criticism on the ministers' bill 
for the government o f  India was sound in principle, though the 
evils he foresaw did not arise. His support o f  Pitt's Re form Bill 
was qualified b y  a just disllke o f  the ministers' proposal to  treat 
the possession o f  the franchise b y  a constituency as a property 
and not as a trust. His unsuccessful opposition to  the commer- 
cial treaty with France in I 78; was unwise and most injurious 
to himself. He committed himself to  the proposition that France 
was the natural enemy o f  Great Britain, a saying o f t e n  quoted 
against him in coming years. It has been excused on the ground 
that when he said France he meant the aggressive house o f  
Bourbon. 

In  1788 Fox travelled in Italy, with his faithful companion, 
Mrs. Armistead (Elizabeth Cane), but returned in  haste on hear- 
ing o f  the illness o f  the klng. Fox supported the claim o f  the 
prince o f  IVales to  the regency as a right. a doctrine which pro- 
voked Pitt into declaring that he ~ ~ o u l d  ''unwhig the gentleman 
for the rest o f  his life." The  friendship between him and the 
prince o f  \vales (see GEORGE I y . )  was always injurious to  Fox. 
In  1787 he was misled by  the prince's ambiguous assurances into 
denying the marriage with Rlrs. Fitzherbert. On discovering that 
he had been deceived he broke o f f  all relations with the prince for 
a year, but their alliance was renewed. During these years he 
was always in  favour o f  whatever measures could be described 
as favourable to  emancipation and to  humanity. He actively 
promoted the impeachment o f  JYarren Hastings, which had the 
support o f  Pitt. He was always in favour o f  the abolition o f  
the slave trade (which he actually effected during his short tenure 
o f  office in 1806), o f  the repeal o f  the Test Acts, and o f  conces- 
sions t o  the Roman Catholics, both in  Great Britain and in  
Ireland. 

The  French Revolution affected Fox profoundly. Together 
with almost all his countrymen he welcomed the meeting o f  the 
states-general in 1789 as the downfall o f  a despotism hostile t o  
Great Britain. On hearing o f  the fall o f  the Bastille he wrote t o  
Fitzpatrick: "How much the greatest event it  is that ever hap- 
pened in the world! and how much the best !" He continued t o  
adhere stoutly to  his opinion that the Revolution was essentially 
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just and ought not to  be condemned for its errors or even for its 
crimes. As a natural consequence he was the steady opponent of 
Pitt's foreign policy, which he condemned as a species of crusade 
against freedom in the interest of despotism. Between 1790 and 
1800 his unpopularity reached its height. H e  was left almost alone 
in parliament, and was denounced as the enemy of his country. 
On May 6, 1791, occurred the painful scene in the House of 
Commons, in which Burke renounced his friendship. In 1792 
there was some vague talk of a coalition between him and Pitt, 
which came to nothing. The scene with Burke took place in the 
course of the debate on the Quebec Bill, in which Fox displayed 
real statesmanshipsby criticizing the division of Upper from Lower 
Canada, and other provisions of the bill, which in the end proved 
so injurious as to be unworkable. I n  this year he carried the 
Libel Bill. I n  1792 his ally, the duke of Portland, and most of 
his party left him. I n  1797 he withdrew from parliament, and only 
came form-ard in 1798 to reaffirm the doctrine of the sovereignty 
of the people at a great \Vhig dinner. On May 9 he was dis- 
missed from the privy council. 

The interval of secession (he and his friends ceased to attend 
parliament in 1797) was perhaps the happiest in his life. In com- 
pany with Mrs. Armistead he established himself a t  St. Anne's 
Hill near Chertsey in Surrey. I n  1795 he married her privately, 
but did not avow his marriage till 1802. Fox's time a t  St. Anne's 
was largely spent in gardening, in the enjoyment of the country, 
and in correspondence on literary subjects with his nephew, the 
3rd Lord Holland, and with Gilbert Wakefield, the editor of 
Euripides. Greek and Italian were his first favourites, but he was 
well read in English literature and in French, and acquired some 
knowledge of Spanish. His favourite authors were Euripides, 
Virgil and Racine, whom he defends against the stock criticisms 
of the admirers of Corneille with equal zeal and insight. 

Fox reappeared in parliament (Feb. 3 ,  1800) to take part in 
the vote of censure on ministers for declining Napoleon's over- 
tures for a peace. The fall of Pitt's first ministry and the forma- 
tion of the Addington cabinet, the peace of Amiens, and the estab- 
lishment of Napoleon as first consul with all the powers of a 
military despot, seemed to offer Fox a chance of resuming power 
in public life. The struggle with Jacobinism was over, and he 
could have no hesitation in supporting resistance to a successful 
general a h o  ruled by the sword, and who pursued a policy of 
perpetual aggression. During 1802 he visited Paris. 

The  death of Pitt  (1806) left Fox so manifestly the foremost 
man in public life that the king could no longer hope to exclude 
him from office. The formation of a ministry was entrusted by 
the king to Lord Grenville, but when he named Fox as his pro- 
posed secretary of state for foreign affairs George 111. accepted 
him without demur. Indeed his,hostility seems to a large extent 
to have died out. A long period of office might now have ap- 
peared to lie before Fox, but his health was undermined. Had 
he lived it may be considered as certain that the war with Ka- 
poleon would have been conducted with a vigour which was much 
wanting during the next few years. I n  domestic politics Fox had 
no time to do more than insist on the abolition of the slave trade. 
He ,  like Pitt, was compelled to  bow to the king's invincible de- 
termination not to allow the emancipation of the Roman Cath- 
olics. LVhen a French adventurer calling himself Guillet de la 
Gevrilli&re, whom Fox at  first "did the honour to take for a spy," 
canle to him with a scheme for the murder of Napoleon, he sent 
a warning on Feb. 20, to Talleyrand. The incident gave him an 
opportunity for reopening negotiations for peace. A correspond- 
ence ensued, and British envoys were sent to Paris. But Fox was 
soon convinced that the French ministers were playing a false 
game. He was resolved not to treat apart from Russia, then the 
ally of Great Britain, nor to  consent to  the surrender of Sicily, 
which h'apoleon insisted upon, unless full compensation could be 
obtained for King Ferdinand. The later stages of the negotiation 
were not directed by Fox, but by colleagues who took over his 
work at  the foreign office when his health began to fail in the 
summer of 1806. After carrying his motion for the abolition of 
the slave trade on June 10, he was fgrced t o  give up attendance 
in parliament, and he died (of dropsy) in the house of the duke 

of Devonshire, a t  Chiswick, on Sept. 13, 1806. His wife survived 
him till July 8, 1842. No children were born of the marriage. 
Fox is buried in Westminster Abbey by the side of Pitt. 

The striking personal appearance of Fox has been rendered 
very familiar by portraits and by innumerable caricatures. The 
latter were no doubt deliberately exaggerated, and yet a com- 
parison between the head of Fox in Sayer's plate "Carlo Khan's 
triumphal entry into Leadenhall," and in Abbot's portrait, shows 
that the caricaturist did not depart from the original. Fox was 
twice painted by Sir Joshua Reynolds, once when young in a 
group with Lady Sarah Bunbury and Lady Susan Strangeways, 
and once at  full length. A half-length portrait by the German 
painter, Karl Anton Hickel, is in the National Portrait Gallery, 
where there is also a terra-cotta bust by Nollekens. 

See Earl Russell, Menzorials and Correspondence o f  Charles J a m s  
Fox (1853-57), and Life and Times of C.  J .  Fox (1859-66) ; G. 0. 
Trevelyan, Early History of C .  J .  Fox (188o), and Tlze American 
Revolz~tion ( 4  vols. 1909) ; J. L. Hammond, Charles James Fox, a 
Political S tudy  (1903) ; Lloyd Sanders, T h e  Holland House Circle 
(1908) ; John Drinkwater, Charles James Fox (1928). See also the 
general literature of the period indicated S.V. GEORGE 111. 

(D. H.; X.) 
FOX, EDWARD (c. 1496-1j38), bishop of Hereford, was 

born at  Dursley, Gloucestershire; he is said on very doubtful 
authority to have been related to Richard Fox (q .v . ) .  From 
Eton he proceeded to King's College, Cambridge, and after grad- 
uating was made secretary to Wolsey. In  1528 he was sent with 
Gardiner to Rome to obtain from Clement VII. a decretal com- 
mission for the trial and decision of the case between Henry VIII .  
and Catherine of Aragon. On his return he was elected provost 
of King's College, and in Aug. 1529 conveyed to the king Cran- 
mer's historic advice that he should apply to the universities of 
Europe rather than to the pope. After a brief mission to Paris 
in Oct. I j29, Fox in Jan. I 530 befriended Latimer at  Cambridge, 
and took an active part in persuading that university and Oxford 
to decide in the king's favour. He was sent to employ similar 
methods of persuasion at  the French universities in I 530-31. and 
was also engaged in negotiating a closer league between England 
and France. I n  April 1533 he was prolocutor of convocation 
when it decided against the validity of Henry's marriage with 
Catherine, and in 1534 published his treatise De vera differentia 
regiae potestatis e t  ecclesiae (2nd ed. 1538, Eng. tr. I 3'3.8). He 
received the archdeaconry of Leicester ( I  3'31) and the bishopric 
of Hereford (153j).  In  1535-36 he was sent to Germany to dis- 
cuss the basis of a political and theological understanding with the 
Lutheran princes and divines, and had several interviews with 
Luther, who could not be persuaded of the justice of Henry VIII.'s 
divorce. Bucer dedicated to him in I j36 his Conznzentaries on the 
Gospels, and Fox's Protestantism was also illustrated by his pat- 
ronage of Alexander Aless, whom he defended before Convocation. 
Fox died on May 8, 1538. H e  was the most Lutheran of Henry 
L7111.'s bishops, and was largely responsible for the Ten Articles 
of I j36. 

FOX, GEORGE (1624-91) was born in 1624 at  Drayton in 
Leicestershire, the son of a weaver. As a child he was unusually 
serious and sensitive to right and wrong. His relatives thought of 
educating him as a clergyman, but he was eventually apprenticed 
to a shoemaker and grazier. After a time he felt that the com- 
mand of God was for him to leave his family and friends and go 
forth alone and he went on a series of journeys visiting preachers 
in search of spiritual guidance. 

The influence of his remarkable personality soon made itself 
felt. The mysticism of Fox was positive and practical; leading 
him at  the outset of his ministry t o  denounce all kinds of social 
evils. 

In 1647 he began a peripatetic ministry which continued till 
the closing years of his life, broken by intervals of imprisonment. 
He was first imprisoned in 1649 at  Nottingham, for interrupting 
a sermon by an impetuous appeal from the Scriptures to the Holy 
Spirit as the authority and guide. In  1650 he was committed to 
Derby gaol as a blasphemer, and a t  Derby, the nickname of 
Quakers was given to Fox and his friends by  Justice Gervase 
Bennett. But Fox won such esteem that while still in gaol he  was 



FOX 
offered a captaincy in the Parliamentary army which he declined. 

H e  bore his frequent sufferings and hardships with great cour- 
age and found a wide response to his appeal, especially in the 
north-west of England, among companies of "Seekers." By 1651 
other Quaker preachers joined him in his service. The centre of 
the movement was for some years at  Swarthmore Hall, near 
Ulverstone, the home of Judge Fell, Cromwell's chancellor of the 
duchy of Lancaster, who was friendly to  the Quakers, while his 
wife, Margaret, joined them. 

He spent six years in various prisons, a t  Nottingham (1649)~ 
Derby (16 jo-SI), Carlisle (16 53), Launceston (16 j6),  Lancaster 
and Scarborough (1664-66) and Worcester (1673-75), sometimes 
amid terrible conditions. Throughout his active ministry he found 
time to issue numerous books and pamphlets. His style was 
uncouth, his grammar and spelling often faulty, but amid occa- 
sional obscurities and repetitions pregnant phrases occur, while 
his Joz~rnal often shows striking power of narrative. Recent re- 
search has shown that he was more widely read than has been 
supposed. But it was his presence and spoken words which made 
the deep impression vividly portrayed in Penn's preface to his 
Jozlmal, winning universal respect, affection and attention. 

By 1666 his strong frame was shattered by severe imprison- 
ment, and henceforth much of his time was given to building up 
the Quaker conlmunity in a church order, which offered freedom 
of service to men and women and at the same time gave expres- 
sion to the group spirit. Fox also took care to institute careful 
provision for the poor and for the accurate registration of births, 
deaths and marriages. 

In 1669 he married Margaret, the widow of Judge Fell, but 
continued his travelling mission, visiting the West Indies and 
America in 1671-72, Holland and north Germany in 1677, and 
Holland again in 1681. After his long imprisonmefit at Worcester, 
he stayed to recuperate at Swarthmore Hall (1675-77), and re- 
sided there once again in 1678-80, making use of t h ~ s  t ~ m e  to 
arrange his papers and prepare his Great Journal. But feeling still 
the call to a wider service, he went south again, his later years 
being passed chiefiy in and around London, where his wife came 
at  intervals to stay with him. 

Notwithstanding failing health he still kept a t  work, visiting 
Quaker meetings and families, promoting the establishment of 
schools, corresponding with the Quaker communities abroad, ad- 
vising his fellow Quakers in difficulties great and small and even 
interviewing members of parliament to help in the framing of the 
Toleration Act. He died on Jan. 13, 1691. 

Fox's Joz~rnal, the work by which he is principally known, was 
printed in 1694, being edited from his papers by Ellwood The com- 
plete Journal was edited verbatim in 1911 by Norman Penney, and the 
Short Journal and itinerary journals in 1925. Folio volumes of Fox's 
epistles and doctrinal works were issued in 1698 and 1706. In 1852 an 
edition of his works in eight volumes was published in Philadelphia, 
but no complete collection has yet been printed. 

For Fox's life see Thos. Hodgkin's George Fox (1896) and A. N. 
Brayshaw's T h e  Personality o f  George Fox (1919). (T. E. H.) 

FOX, RICHARD ( c .  1448-1 528), successively bishop of 
Exeter, Bath and Wells, Durham and JVinchester, lord privy seal, 
and founder of Corpus Christi College, Oxford, was born about 
1448 at  Ropesley, near Grantham, Lincolnshire. His parents be- 
longed to the yeoman class, and there is some obscurity about 
Fox's early career. He probably studied at Magdalen college, 
Oxford. whence he drew so many members of his subsequent foun- 
dation, Corpus Christi. He also appears to have studied at Cam- 
bridge. In  1484 he was in Paris, where he met the earl of Rich- 
mond (the future Henry \TI.) and was taken into his service. 
In  January 1485 Richard intervened to prevent Fox's appointment 
to the vicarage of Stepney on the ground that he was keeping 
company with the "great rebel, Henry ap Tuddor." 

On Henry's accession Fox became the King's principal secre- 
tary. and soon afterwards lord privy seal and bishop of Exeter 
(1487). The ecclesiastical preferment was merely intended to 
provide a salary not at Henry's expense; for Fox never saw either 
Exeter or the diocese of Bath and Wells to which he was trans- 
lated in 1492. His work was political and especially diplomatic. 
In 1487 he negotiated a treaty with James 111. of Scotland, in 

1492 he helped to conclude the treaty of Etaples, and in 1497 he 
was chief commissioner in the negotiations for the famous corn- 
mercial agreement with the Netherlands, the Magvzscs Intercztrsus. 

Meanwhile in 1494 Fox had been translated to the see of Dur- 
ham, which was of political importance as a palatine earldom and 
because of its position with regard to the Borders and relations 
with Scotland. Fox therefore visited and resided in his new dio- 
cese; and he occupied Norham castle, which he fortified and 
defended against a Scottish raid in Perkin Warbeck's interests 
(1497). But his energies were principally devoted to pacific pur- 
poses. I n  that same year he negotiated Perkin's retirement from 
the court of James IV., and in 1498-1499 he completed the nego- 
tiations for that treaty of marriage between the Scottish king and 
Henry's daughter Margaret which led ultimately to  the union of 
the two crowns in 1603 and of the two kingdoms i n  1707. The 
marriage itself did not take place until 1 5 ~ 3 .  

This consummated Fox's work in the north, and in 1501 he was 
translated to JVinchester, then reputed the richest bishopric in 
England. In  that year he concluded the negotiations for the 
betrothal of Prince Arthur to Catherine of Aragon. H e  also ar- 
ranged the betrothal of the king's younger daughter Mary to the 
future emperor Charles V. In  1500 he was elected chancellor of 
Cambridge university, and in 1507 master of Pembroke hall in the 
same university. The Lady Margaret Beaufort made him one of 
her executors, and with Fisher, he was principally responsible for 
the foundation of St. John's college and the Lady Margaret pro- 
fessorships and readerships. 

His financial work brought him a less enviable notoriety, though 
a curious freak of history has deprived him of the credit which is 
his due for "Morton's fork." The invention of that ingenious 
dilemma for extorting contributions from poor and rich alike 
is ascribed as a tradition to hlorton by Bacon; but the story is 
told in greater detail of Fox by Erasmus, who says he had it from 
Sir Thomas More. a well-informed contemporary authority. 

Under Henry VIII.  the personnel of the ministry a t  first re- 
mained unaltered. The Venetian ambassador calls Fox alter rex 
and the Spanish ambassador Carroz says that Henry VIII .  trusted 
him more than any other adviser, although he also reports Hcnry's 
warning that the bishop of Winchester was, as his name implied, 
"a fox indeed." JYolsey's rapid rise in 1511 put an end to Fox's 
influence. The pacific policy of the first two years of Henry 
VIII.'s reign was succeeded by an adventurous foreign policy 
directed mainly against France; and Fox, who desired peace, 
complained that no one durst do anything in opposition to  Wol- 
sey's wishes. Gradually Warham and Fox retired from the govern- 
ment; the occasion of Fox's resignation of the privy seal was 
Wolsey's ill-advised attempt to  drive Francis I. out of Milan by 
financing an expedition led by the emperor Maximilian in I j16. 
Tunstall protested, Wolsey took JFTarham's place as chancellor, 
and Fox was succeeded by Ruthal, who, said the Venetian ambas- 
sador, "sang treble to nTolsey's bass." H e  bore Wolsey no ill-will, 
and warm!y congratulated him two years later when warlike 
adventures were abandoned at the peace of London. But in 1522 
when war was again declared he refused to bear any part of the 
responsibility, and in 1523 he opposed in convocation the financial 
demands which met with a more strenuous resistance in  the House 
of Commons. 

He now devoted himself assiduously to his long-neglected epis- 
copal duties. His sight failed during the last ten years of his life. 
The crown of Fox's career was his foundation (151 5-16) of Cor- 
pus Christi college. Originally he intended it as an Oxford house 
for the monks of St. Swithin's, Winchester; but he is said to have 
been dissuaded by Bishop Oldham. who denounced the monks and 
foretold their fall. The scheme adopted breathed the spirit of the 
Renaissance; provision was made for the teaching of Greek. 
Erasmus lauded the institution and Pole was one of its earliest 
fellows. The humanist Vives was brought from Italy to teach 
Latin, and the reader in theology was instructed to follow the 
Greek and Latin Fathers rather than the scholastic comn~entaries. 
Fox also built and endowed schools at  Taunton and Grantham, and 
was a benefactor to numerous other institutions. H e  died a t  
Wolvesey on Oct. 5, 1528; Corpus possesses several portraits and 



other relics of its founder. 
See Letters and Papers o f  Henry VZZ. and Henry VZZZ., vols. i.-iv.; 

Spanish and Venetian Calendars of State Papers; J .  Gairdner, 
Lollardy and the Reformatton (1908-13) and The  Eng. Church in the 
16th Cent. (1899) ; A. F. Pollard, Henry VIIZ.  (1905) ; Longman, 
Political History, vol. v. (1905) ; other authorities cited in the article 
by T. Fowler (formerly president of Corpus) in the Dict. Nut. Bzog. 

FOX, ROBERT WERE ( I  789- 1877), English geologist, 
was born a t  Falmouth on April 26, 1789. H e  made researches on 
the internal temperature of the earth, being the first to prove that 
the heat increased definitely with the depth; his observations 
being conducted in Cornish mines from 1815 for a period of 
forty years. I n  1829 he commenced a series of experiments on 
the artificial production of miniature metalliferous veins by 
means of the long-continued influence of electric currents, and his 
main results were published in Observations o n  Mineral Ve ins  
( R e p .  R o y a l  Cornwall Polytech.  Soc., 1836) .  H e  constructed in 
1834 an improved form of deflector dipping needle. I n  1848 he 
was elected F.R.S. He died on July 25, 1877. (See A Catalogue 
o f  t h e  W o r k s  o f  Rober t  W e r e  Fox, F.R.S., w i t h  a Ske tch  of his 
L i f e ,  by J. H.  Collins, 1878.) 

His daughter, CAROLINE FOX (1819-1871) ,  born a t  Falmouth 
cn May 24, 1819,  wrote a diary recording memories of many dis- 
tinguished people, including John Stuart Mill, John Sterling and 
Carlyle. Selections from her diary and correspondence (1835-71) 
were published under the title of Memories  of Old Friends (ed. 
by H .  N. Pym, 1881 ; 2nd ed., 1882) .  She died on Jan. 1 2 ,  1871. 

FOX, SIR STEPHEN (162 7-1 7 1 6 ) ,  English statesman, 
born on March 27, 1627, was the son of William Fox, of Farley 
in Wiltshire, a yeoman farmer. At 15 he entered the service of 
the earl of Northumberland; then he entered the service of Lord 
Percy, the earl's brother, and was present with the royalist army 
at  the battle of Worcester (Sept. 3 ,  1 6 5 1 )  as Lord Percy's deputy 
a t  the ordnance board. Accompanying Charles 11. in his flight t o  
the continent, he was appointed manager of the royal household, 
on Clarendon's recommendation. He was employed on several 
important missions, and acted eventually as intermediary be- 
tween the king and General Monk. After the Restoration he was 
appointed to  the lucrative offices of first clerk of the board of 
green cloth and paymaster-general of th? forces. H e  entered 
parliament in 1661,  was knighted ( 1 6 6 5 ) ,  and was a commissioner 
of the treasury from 1679 to 1702. I n  1680 he resigned the pay- 
mastership and was made first commissioner of horse. I n  1684 he 
became sole commissioner of horse. In 1685 he was again M.P. 
for Salisbury and opposed the bill for a standing army supported 
by the king. During the Revolution he maintained an attitude 
of decent reserve, but was confirmed in his offices by William 
111. 

Fox died on Oct. 28, 1716.  
FOX, SIR WILLIAM (1812-93),  New Zealand statesman, 

was born in England on June 9,  1812,  and educated at Wadham 
college, Oxford. He was called to the bar in 1842, but immediately 
emigrated to New Zealand, where, in 1843, he became the New 
Zealand company's agent for the South Island. I n  1848 Fox 
became attorney-general, but gave up the post to  join in the 
agitation for a free constitution. In  1850 he came to London as 
political agent to urge the demands of the Wellington settlers, 
but the Colonial Office refused to recognise him. When govern- 
ment by responsible ministers was initiated in 1856. Fox ousted 
the first ministry and formed a cabinet, holding office for 13 days. 
I n  1861 he became premier for nearly 13 months, and in 1863 
again took office with Sir Frederick Whitaker as premier. Fox's 
third premiership was from 1869 to 1872, and his fourth for five 
weeks in March-April 1873. Soon afterwards he left politics, 
though he led the attack which overthrew Sir George Grey's 
ministry in 1879. He lost his seat in the dissolution which fol- 
lowed in that year, and did not again enter parliament. He was 
an active champion of self-government for the New Zealand 
colonists, and laboured to secure their just rights for the Maori 
races, and to establish peace among the tribes. Sir William Fox 
was made K.C.M.G. in 1880. H e  died on June 23, 1893. 

FOX, WILLIAM ( 1 8 7 9 - I ~ S Z ) ,  U.S. motion-picture producer 
and distributor, was born in Tulchva, Hung., on Jan. I ,  1879. 

Brought to the U.S. as an infant, he was reared in New York city 
and worked there in the garment industry. He entered the motion- 
picture business in 1904 when he bought a nickelodeon in Brooklyn 
for $1,600. He soon formed an exhibition company, a chain of 
motion-picture theatres and later a production company in Staten 
Island, N.Y. In 191 5 he founded the Fox Film Corp. to produce, 
distribute and exhibit films. His holdings were expanded until 
by 1929 his interests in the Fox corporation, Loew's, Inc., and 
Gaumont-British were valued a t  $ ~ o o , o o o , o o o .  After the 1929 
stock market crash the Fox empire swiftly crumbled, and in 1936,  
plagued by lawsuits, he went into bankruptcy. 

Fox died in New York, May 8 ,  1952. (M. S. BY.) 
FOX (female, vixen), primarily the popular name for  the 

European species of the dog family (Canidae)  which by Linnaeus 
was named Canis vulpes;  but by modern zoologists this species 
and others related to it are assigned to the genus Vulpes,  because 
the nasal passages do not open into hollow spaces of the frontal 
bones as they do in Canis and its allies, and the postorbital proc- 
esses are flat or hollowed instead of convex. 

The typical fox (Vulpes  vu lpes)  differs from other foxes in 
having a white "tag" to the tail combined with black on the backs 
of the ears-as thus defined the species has a wide geographical 
range, embracing practically the whole of Europe, Africa north 
of the Sahara, the whole of temperate Asia and North America 
as far south as Mexico. It has adapted itself to the most varied 
physical conditions and has become differentiated into a large 
number of local races or subspecies differing in size, colour, thick- 
ness of coat and other respects. There are too many to mention 
in detail; but the little fox (V. v .  leucopus) of the plains of north- 
west India is of interest as illustrating the general principle that 
the southern races are smaller than the northern, the Himalayan 
fox ( V ,  v .  m o n t a n a )  and the Egyptian fox ( V ,  v .  aegyptiaca) be- 
ing intermediate in size between i t  and the European race. I n  the 
matter of coat the finest foxes come from the far north. The 
typical colour of the species is reddish, grizzled with gray or 
buff, desert forms being paler than others; but the prevalent tint 
varies from fiery red to black, melanism being of frequent 
occurrence. I n  North America and parts of Asia there are three 
main varieties, the red, the cross and the silver; the cross fox 
being intermediate between the other two. The silver, a black 
fox sprinkled with white, provides valuable furs; but the price 
is likely to decline owing to the success that is being achieved by 
breeding these animals in fox farms. Most of the red fox skins 
on the market come from Australia where European foxes were 
introduced years ago to check the rabbit plague. 

Habits of the Fox.-So far as is known the habits of the 
common fox vary in no important respect wherever it  is found. 
I t  is a predacious, mostly nocturnal animal, feeding principally 
upon small birds and mammals but taking frogs, shell-fish, insects 
and even fruit a t  times. The sexes may Live apart except a t  the 
mating season, which occurs early in the year. The male may 
assist in raising. After a gestation of about 63 days, the vixen 
brings forth her litter of four or a few more young in a burrow 
or natural crevice, in the spring. Only one litter is produced in the 
year and the young, which are blind for about ten days, are able 
to shift for themselves by the autumn and become adult when 
about a year old. Foxes do not hibernate and are as active in 
winter as in summer even in the coldest latitudes. Accounts of 
hybrids between dogs and foxes have often been published, but 
there is no authenticated case known and specimens never come 
to hand for expert examination when demanded. 

Foxes are noted for the cunning they evince in the avoidance 
of traps and, in countries where they are hunted by hounds, for 
the methods they adopt in breaking the line of scent left by 
their footfall on the soil, even by leaping on to the backs of 
sheep. Since foxes have no natural enemies other than man t o  
trap and pursue them in that way, it has been suggested that their 
devices are due to instinct engendered by man's persecution con- 
tinued generation after generation. But all the indications of the 
cleverness of foxes cannot be explained in that way. 

KO other species of fox has a range nearly so extensive as the 
red fox. A few close relatives occur in the same latitudes. The 



small corsac (V. corsac) of the Siberian plains differs in having 
a black tail-tip. The hoary fox (1.'. cnnn) of Baluchistan and the 
northwestern frontier of India is about 16 in. long, the tail about 
1 1  in.; the colour is gray, the tail-tip black. The Tibetan sand 
fox ( V .  ferrilata) has short ears and tail; the colour is yellowish, 
the tail-tip white; the skull with very narrow and elongate nos- 
trum and wide zygomatic arches. Its eyes differ from those of 
other foxes in having round pupils. The kit fox ( V .  velox) lives 
on the northern great plains, from southern Canada to Wyoming. 
I t  is small (head and body,about 18 to 2 1  in., tail about 1 1  in.), 
huffy gray in colour. The long-eared kit fox ( 8 .  fnacrotis) of the 
southwestern United States and Mexico is extremely slender, with 
large ears; its colour is grizzled gray with ochraceous buff on the 
sides. I t  is about the same size as the swift fox, but its legs and 
ears are longer. The tail is gray to the tip. Other species are 
more southern in their ranges. The small Indian fox ( I r .  be~z- 
galensis). grayish in colour, with a black tail-tip, the ears coloured 
like the back of the neck, is found in most parts of India between 
the Punjab and Assam. The fennec (I!'. zerda) of the Sahara and 
north Africa is the smallest of the foxes (being only about I j$ in., 
the tail 6% in.). while its ears are relatively larger than those of 
any other, and wide. In colour the fennec is a reddish buff. the 
tail-tip black, the underparts, the edges of the ears and around 
the eyes, white. Riippell's fox (Ir. riippellii) is found in upper 
Egypt and the Nubian desert. I t  is about 19 in. long, the tail 
about 9 in., and the ears are nearly as large as in the fennec. The 
African sand fox ( 8 .  pallida) is pale yellowish, the tail mixed 
with blackish and with a poorly marked black tip. I t  is found 
from Senegal to the Nile region and in Cyrenaica. The South 
African "silver fox" (5'. chama)  is grayish mixed with some 
yellovvish. the tail-tip black and the sides of the face marked \ ~ i t h  
ochraceous. I t  is a little smaller than the red fox and has much 
longer ears. There are no foxes in the Malay region. 

The American gray fox (Urocyo?~  cinereoargentez~s) is found 
from Kew England to South America. The grizzled upperparts 
and reddish sides of this fox, its short ears, erectile dorsal crest 
on the tail, as well as cranial characters, distinguish it from other 
foxes. I t  frequently climbs trees and may choose a hollow- in a 
tree trunk as a home den. The South American wild dogs are 
related to Lirocyon. 

Mainly north of the range of the red fox, but partly over- 
lapping it, occurs the circumpolar Arctic fox (Alopex lagopz~s). 
This fox is somewhat intermediate between Vulpes and Canis. 
In summer this fox is grayish brown above but in winter it turns 
pure white. A colour variety, the blue fox, does not turn white 
in winter. The African long-eared fox (Otocyon megalotis) is 
gray, with blackish legs and tail-tip. I t  is about the size of a 
red fox but its ears are as extreme as those of the much smaller 
fennec. The sectorial carnassial teeth characteristic of the dog 
family are not differentiated in this species and there is an extra 
molar usually in both upper and lower jaws. (See  CARNIVORA.) 

(R. I.  P.; J. E. HL.) 
FOXE, JOHN (1517-1587) ,  author of The  Book of ~VIartyrs, 

was born at  Boston, Lincolnshire. in I j17. A devout and scholarly 
boy, he was sent to Brasenose college, Oxford, whence he migrated 
to Magdalen college, holding a fello\~ship for seven years. But 
in 154 j being suspect for Protestantism he resigned his fellowship, 
and took a tutorship with the Lucy family at Charlecote, War- 
wickshire, where he married Agnes Randall of Coventry. In 1547 
he moved to London, and became tutor to the grandchildren of 
the duke of Norfolk. He was ordained deacon in I j50 by Sicholas 
Ridley, and worked for the Reformation, writing several tracts. 
He also began a Latin history of the persecution and martyrdoms 
in England from John Wycliffe onward, but had carried it no far- 
ther than the year 1500 when Mary's accession ( I  j 53)  forced him 
to flee with his wife overseas, hotly pursued by emissaries of 
Stephen Gardiner, bishop of IVinchester and lord chancellor. Pro- 
ceeding to Strasburg he printed his unfinished martyrology in 
octavo (Comrrzentarii rerun2 in ecclesia gestasz~m, I 554) .  and then 
spent a year in Frankfurt, where in the violent controversies over 
the use of the Book of Common  Prayer he gave a moderating sup- 
port to the Calvinistic party of John Knox. When his party was 

defeated in I j j j ,  he settled at  Basel, earning a meagre living by 
correcting proofs for the printer Oporinus, and writing a burning 
appeal to the English nobility to restrain the queen from persecut- 
ing ( A d  inclytos Angliae proceres, 1557) .  But his chief labour was 
the extension of his martyrology. By aid of manuscripts from 
England he carried this to Thomas Cranmer's death in 1556, and 
printed it in folio ( R e r u m  i n  Ecclesia gestarum . . . Conznzentarii, 
I 5 j 9 ) .  H e  then returned to London with his family, and devoted 
himself to the completion of his great work. Ransacking registers 
and using the memories of eye~~itnesses, he enlarged and rounded 
off his story. The book was printed in March 1563 by  John Daye 
under the title Acts  and Monuments  o f  these latter and perilous 
Days. I t  was a big folio, written in English, and adorned with 
~'oodcuts. I t  made a great sensation and immediately acquired 
the popular name, Tlze Book o f  Martyrs.  But Foxe was not satis- 
fied. There were errors to amend. and much fresh material was 
flowing in. For seven years more he laboured, to the lasting detri- 
ment of his health, and in I570 produced his second edition, not a 
little improved, in two gigantic volumes. This was the crown of 
his achievement: for he made few changes in his third ( I  j 76 )  and 
fourth ( 1 5 8 3 )  editions. 

Foxe was ordained priest in 1560 by Edmund Grindal, bishop of 
London, but having Puritan scruples refused all preferments save 
t\vo prebends-at Salisbury (1563-87) and Durham ( 1 5  72-73). 
But he often preached. and a sermon delivered a t  Paul's Cross (Of 
Christ Crucified, 1570) had a wide sale. In  the plague of 1563 
he ministered to the victims and wrote a beautiful tract of conso- 
lation. For Archb;shop Parker he edited in I j71 Reformat io  
Legum Ecclesiasticarum (the proposed revision of canon law) and 
T h e  Gospels, Anglo-Saxon and English. He was much in request 
as spiritual counselor, and never feared to speak his mind even to 
the greatest. When Anabaptists in I j 7 j  and Jesuits in 1581 were 
condemned to death Foxe wrote vehement letters to queen and 
councilors begging a reprieve. His integrity, warm heart and social 
gifts non him friends of all classes: among them Lord Burleigh 
and Sir Francis Drake. He died on April 18,  1587, and was buried 
in the ehancel of St. Giles. Cripplegate, his parish church, amid 
a great concourse of mourners. 

Foxe's monument is his book. I t  spoke straight to the heart 
of Elizabethan England. I t  was installed in churches, read aloud 
by Drake on the western seas to his shipmates, praised by Knox, 
archbishop Whitgift and William Camden. But it  speaks also to 
our cooler age. I t  is indeed prolix, unsystematic, carelessly edited, 
one-sided, oversharp, sometimes credulous. But it  is honest and 
it is strong in facts. I t  opens a window upon the English Reforma- 
tion by preserving much firsthand material unobtainable elsewhere. 
Foxe's ready pen and deep compassion for suffering can make his 
death scenes very moving. The charges of deliberate falsification 
brought against him by Alan Cope ( 1 5 6 6 ) ,  Robert Parsons ( 1 6 0 3 )  
and some moderns have no substance. Despite faults the book 
lives and it deserves to live. 

See J F Mozley, John  Foxe and his Book (1940). This book re- 
views the whole case and clears the controversial air, vindicating 
Foxe from the gravest charges made by S. R. Maitland (1792-1866) 
and his followers. It also proves (against Maitland) that the long 
memoir of Foxe inserted into Acts and Monunzents (1641), was writ- 
ten by his younger son, Simeon Foxe (I  j68-1642). (J .  F. MY.). 

FOXGLOVE, biennial and perennial herbs of the family 
Scrophulariaceae, comprising the genus Digitalis. I t  contains 
about 20 species found in Europe, western Asia and the Canary 
Islands. The common or purple foxglove, D .  purpurea, is common 
in dry hilly pastures and rocky places and by roadsides in various 
parts of Europe; it ranges in Great Britain from Cornwall and 
Kent to Orkney. and is sparingly naturalized in North America. 
I t  flourishes best in siliceous soils, and is not found in the Jura 
and Swiss Alps. Its characters are: stem erect, roundish, downy, 
leafy below, and from 18 in. to 5 ft. or more in height; leaves 
alternate, ovate or elliptic-oblong, and dull green, with the under- 
surface downy and paler than the upper; root of numerous, slen- 
der, tthitish fibres; flowers 14-24 in. long, pendulous, on one side 
of the stem, purplish crimson, hairy and marked with eyelike 
spots \xithin; corolla bell-shaped with a broadly two-lipped ob- 
tuse mouth, the upper lip entire or obscurely divided; stamens 



FOX HUNTING-FRACTION 
four, two longer than the other under MassCna in 1799. In  1800 he served in the Marengo cam- 
two (did3.lnanzozls) ; capsule ovate paign. Foy's opposition, as a republican, to the rise of Napoleon, 
and pointed; and seeds numerous, and his vote against the establishment of the empire led to his 
small. I t  normally flowers in joining the army in Holland. In 1807 he took part in the defense 
June: and ripens its seed in Au- of the Dardanelles against the English. and later served through- 
gust, but may occasionally be out the Peninsular War. He won the rank of general under Junot, 
found in blossom as late as Sep- and served under Soult and MassCna. Napoleon, to whom Mas- 
tember. Many varieties have sCna sent him on a mission, made him a general of division. He 
been raised by cultivation, with won ne~y laurels a t  Salamanca (1812) and in the Pyrenees, and 
flowers varying in colour from received a command at the first restoration of the Bourbons. He 
white to deep rose and purple. joined Napoleon ~vhen the king fled the country, and held a 
I ts  commercial cultivation in divisional command in the Waterloo campaign ( q . ~ . ) .  H e  retired 
Michigan and Oregon is exten- from the army at  the second restoration, and in 1819 was elected 
sive, as its leaves are the only to the chamber of deputies, xhere he used his considerable in- 
source of digitalis, a valuable fluence on the side of the liberal principles of 1789. At this time 
drug in certain types of heart dis- he began his history of the Peninsular LVar. I n  1823 he protested 
ease (see DIGITALIS). Other. but against French intervention in Spain. and after the dissolution 
nonofficial, species of Digitalis of 1823 was re-elected for three constituencies. H e  died in Paris 
are also grown in Spain and on Nov. 28, 1825, and the great esteem in which he was held 
France, especially D .  lutea. for his maintenance of liberal principles was shown by the vast 

The foxglove, probably from concourse at his funeral. 
folk's-glove (i.e., fairies' glove j, The Histoire de la guerre de la Pe'~zitzsu1e sous NapoMo% mas pub- 
is known by a great variety of lished from his notcs in 1827, and a collection of his speeches (with 

memoir by Tissot) appeared in 1826. See Cuisin, Vie nzilitaire, poli- popular names in Britain. In  the tique, etc., du  ge'ne'ral F o y ;  Vidal, Vie vtilitaire et politique du  
south of Scotland it  is called gtntral Foy .  
bloody fingers; farther north, FRACASTOR0 [FRACASTORIUS] , GIROLAMO [HIERONY- 
dead-men's-bells; and on the ntus] (1478-1 jjs), Italian physician and poet, was born a t  
eastern borders, ladies' thimbles, Verona. He studied at  Padua and became professor of philosophy 
wild mercury and Scotch mer- ( D I G I T A L I S  P U R P U R E A )  there in 1502. afterward practising as a physician in Verona. I t  
cury. I n  Ireland it is generally was by his advice that Pope Paul 111: on account of the preval- 
known as fairy thimble. Among its Welsh synonyms are meny-  ence of a contagious distemper, removed the Council of Trent 
gellyllon (elves' gloves), menyg y l lwy~zog (fox's gloves), bysedd to Bologna. Fracastoro's theory of infection was that "infection" 
cochion (redfingers) and bysedd y cwrz (dog's fingers). was due to the passage of minute bodies, capable of self-multipli- 

In  France its designations are gants de notre dame and doigts cation, from the infector to the infected, a theory which bears 
de la Vierge. The German name Fingerhut (thimble) suggested a superficial resemblance to modern doctrine. The term "syphilis" 
to Fuchs, in I 542, the employment of the Latin adjective digitalis apparently originated with him. In  1517; when the builders of 
as  a designation for the plant. the citadel of San Felice (Verona) found fossil mussels in the 

Other species of Digitalis are grown in England for ornament, rocks, Fracastoro took the view-following Leonardo da Vinci- 
notably D .  ambigua, with yellow, brown-spotted flowers; D. lanata that they were the remains of animals once capable of living 
of eastern Europe, with white and purple flowers; and D. lz~tea of in the locality. H e  died at  Casi, near Verona, on Aug. 8, I 553; 
Europe with yellow or whitish flowers. Few are grown in the U.S., and in 1559 the town of Verona erected a statue in his honour. 
where summer heat discourages them, except in cooler regions. The principal work of Fracastoro is a kind of medical poem en- 

(N.  TR.) titled Syphilis sive Jforbi Gallicus, (Verona, I j 30) ,  which has been 
FOX HUNTING: see HUKTIKG. often reprinted and also translated into French and Italian. His 

complete works were published at Venice in I jjs, and his poems were 
FOX INDIANS, the name, from one of their clans, of an collected and printed at  Padua in 1728. 

Algonkin tribe. whose former range was central Wisconsin. They FRACTION, a part of any unit, as a fraction of a pound, of 
call themselves Muskwakiuk, "red earth people." Owing to heavy an acre, of an inch, of an hour, or of a group. 
losses in their wars with the Ojibways and the French, they allied 
themselves with the Sauk tribe about 1780, the two tribes being FIRST IDEAS 

now one. E lementary  Idea  of Fraction.-If we take any two positive 
FOXTAIL GRASS, the name given to perennial grasses sf integers, say 2 and 3, the quotient + is a fraction. More generally 

the genus Alopecurus, comprising about 30 species, natives of speaking, if we take any two positive finite integers, a and b ,  such 
cool north temperate regions. Of these the meadow foxtail ( A .  that b is not zero, the quotient 2 is integral, if and only if, a is 
fratensis)  is extensively cultivated in Europe as a pasture grass, exactly divisible by b. If a is not so divisible and is less than b, 
and is also naturalized in North America. Various species of speaking in the primitive sense 2 is called a fraction or, according 
Setaria are likewise called foxtail grass, of which the yellow fax- to relatively late usage, a proper fraction. In  this expression a 
tail (S. lutescens) and the green foxtail (S. viridts) ,  widely nat- and b are called the terms of the fraction, a being the numerator 
uralized from Europe in North America, are often troublesome (numberer) and b the denominator (namer). JtTe may also con- 
weeds. (See  GR.~SSES.) sider this fraction as representing a of the b equal parts of some 

FOX-TROT, a modern dance of smooth, easy movement unit. a being then the "numberer" of the parts and b the "namer" 
resembling a ~valk taken with long, rather springy steps, with of the parts, as in three-fourths (4) of a pound. We may also 
knees slightly bent. Many variations are introduced. The music look upon the fraction as representing one bth of a units; for 
is in $ time. (See  also DANCE.) example, 5 may be thought of as representing one-third of two 

FOY, MAXIMILIEN S E B A S T ~ N  (17j5-1825), French units. These various ideas of a fraction are consistent with One 
generil and statesman, ~ v a s  born at  Ham, Picardy, on Feb. 3, another! as also with the idea that, say, 3 means the ratio of 3 to 
1775. and educated at  the college of Soissons, passing to the 4, or the number which. multiplied by 4, becomes 3. 
artillery school of La Fkre. After his first campaign in ~ l ~ ~ d ~ ~ ~  Extension of t h e  Idea  of Fraction.-These elementzry ideas 
(1791-92) he attained captain's rank, and servedunderDampierre, of fraction have been extended from time to time so as to permit 
Jourdan. Pichegru and Houchard. In  1793 he Tyas imprisoned of terms that are fractional, irrational, or imaginary, or that rep- 
by the Convention, but released on the fall of Robespierre. He resent still other types of number, the denominator b never being 
distinguished himself in Moreau's campaigns of 1796-97, and in zero. 
the S~viss campaign of 1798,    inning the rank of chef de brigade The tendency to generalize has led to allowing the numerator 



FRAC 
to be any multiple of the denominator, the fraction then becom- 
ing I or some other integer; or to be any number whatsoever, not 
only less than but equal to or greater than the denominator. Since 
these two latter generalized cases do not properly represent frac- 
tions in the primitive sense ("proper" fractions), they are called 
improper fractions. 

The fraction may be expressed as a/b ,  this being a more con- 
venient form for printing or typewriting. Since the slanting bar 
resembles ihe old symbol for solidus (later used in the British 
2/6 for 2s. 6d.), the form a / b  is sometimes called the solidus 
form.  If a and b are both rational, a, b is called a rational frac- 
tion; if both are integers, it is called a simple fraction; if either 
a or b is fractional, a / b  is called a complex fraction. Questions 
relating to the least (in algebra, lowest)  common denominator are 
sufficiently discussed in any elementary text book, where it is also 
shown that any rational complex fraction can be reduced to a 
simple fraction. 

For the study of such continued fractions as 

see CONTINUED FRACTIONS. 
Laws  of Operations.-In any of these cases the laws govern- 

ing the fundamental operations with fractions are as follows: 
a c ad+bc -+- = -----. 3 2 9+8 I7 I&; 
b d bd 

, for example, -+-=-= -= 
4  3  1 2  I 2  

a c ad- bc 2 9-8 I - - 
b d- bd 

, for example, 3--- - - --. 
4 3  I 2  1 2 '  

a c ac 2 3 2 x 3  I 
- X- =- ;  for example, -X-= -= - ;  
b d bd 3 4 3 x 4  2 

a c ad  2 3 2 x 4  8 i fd=z; for example, - t - = - - .  
3 4  3x3- 9'  

a 2 (E) =&; for example, 

- 
a & s 4 14 2& \Ii= z; for example, lL=: = - or -. 

9 4 9  3 3 
Reduction.-With respect to the reduction of fractions to 

higher or lower terms, the following laws are valid for any value 
of m except zero and infinity: 

a ma a a t m  
b-rnb b - b t m  

When all common factors have been removed from both terms 
of a fraction. the fraction is said to  be reduced t o  lowest terms, 
or to be irreducible. 

I t  is often possible to reduce a proper fraction a / b  to  the sum 
of two or more simpler fractions. For example, to perform the 
following reduction to partial fractions: 

The methods of procedure are given in most intermediate or 
higher algebras, but the importance of the subject is not seen until 
the student reaches the calculus. 

Difficulties Created b y  Colloquial  Expressions.-The col- 
loquial use of a fraction like 4 is so extended as to cause con- 
siderable difficulty on the part of a learner. He hears of half of 
an object, and can easily visualize i t ;  half of a group is a little 
more difficult; half as large is still more so; and the idea becomes 
still less distinct when he hears such expressions as "half as long a 
time," "half as dark," and "half as beautiful." The simplest 
fraction thus comes, through such colloquial expressions, to be 
~lnusually difficult. Certain other fractions-notably a, A, and 
dTi--are used in the same loose way. 

Vicissitudes of t h e  Name.-Since "fraction" (from Lat. 
frangere, to break) means "broken," it was natural for the English 
writers of the 16th century to speak of "fractions or broken num- 

bers" and of a "broken of broken" (Baker, 1568), meaning a 
fraction of a fraction. The word "frsgment" was also occasionally 
used for "fraction." In  the middle ages the word nzinuciae was 
used as the equivalent of fractiones, and not solely with the mean- 
ing of "minutes" as in sexagesimal fractions. The fact that a 
fraction is a broken number led to such exprrssions in the early 
printed books as Ein  gebrochene zal (Riese, German, I j 2  z) ,  and 
Die ghebroken gizetale?~ (Raets, Dutch, I j80). Since the Latin 
r u p t ~ ~ s  also means "broken," such names as rot to  (Italian), rocto  
(Spanish), and roupt and nonzbre rompu (French) appear in the 
early printed books. 

F u n d a m e n t a l l y  O n e  Type.-?Ve speak of proper fractions, 
mixed numbers, irrational fractions, and the like; but in view of 
the gradual extension of meaning, it is legitimate to say that  any 
expression a / b  is a fraction. I t  would even be allowable to admit 
the case of b=o, giving an interpretation  according!^, if this were 
necessary or advisable. Moreover, while we speak of common or 
vulgar fractions, of decimals, and of sexagesimals, these are chiefly 
differences in symbolism and have little bearing upon the nature 
of such a fraction as +, o j (or o j ) ,  30' (IO being the unit), or 
2-l, all of which have the same value. 

VULGAR OR COMMON FRACTIONS 
R e l a t i o n  t o  Compound Numbers.-The ancients had such 

difficulty in representing fractions that they generally resorted to  
compound numbers in order to avoid their use. Thus the Roman 
fractions of weight and of value were referred to  the as. A 
twelfth part of the as was an uncia, as was also the twelfth part 
of a foot, whence our words "ounce" and "inch." Since 16 asses 
(in early times, 10 asses) made a denarius, the Romans were able 
to avoid speaking of 4 of a de~zarius by referring to 8 asses, just 
as we may refer to 8 ounces instead of to  4 of a pound, avoir- 
dupois. To  represent 4 of a denarius the Roman would say denarii 
uncia semuncia; that is, and 4 of 2% of a denarius. This use of 
unit fractions goes back to some of the earliest fraction forms 
known, appearing in the Rhind (Ahmes) Papyrus of c. 1650 B.c., 

where the ratio of 2 to 43 is expressed (to use modern symbols) 
as &+&-&g+g$i. The same plan was used by Heron 
(Hero) of Alexandria (possibly c. 200), in the Akhmim Papyrus 
( c .  8th century), by Rabbi Sa'adia b e ~ l  Joseph el-Fayyumi ( c .  
930), and even, for certain purposes, up to modern times. Such 
compound numbers as 3 y d  rft. 6in., instead of 3+yd., and as f 2  

10s. instead of f z i ,  are late evidences of the desire to avoid frac- 
tions whenever possible. 

A n c i e n t  Symbols.-In the Egyptian hieroglyphics the unit 
fraction was represented by a symbol resembling the outline of an 
eye, the denominator being represented underneath. I n  hieratic 
a dot replaced this symbol, 5 appearing in somewhat such form as 
I ~ I .  The Greeks had various forms, one being two short lines 
above a numeral, as in p for i, and for $. The most common 
of all their fractions, the half, had a special symbol resembling 
our initial parenthesis (. Aristarchus ( c .  260 B c.) wrote the word 
or its initial for the numerator and the numeral for the denom- 
inator, as we might write "ten 71st,"-in Greek, a&. T h e  
Greeks also used the plan of writing the numeral for each term, 
but doubling it for the denominator, as if we should write 2'3"3" 
for g .  

On their coins the Romans commonly represented the half by  
the symbol S (for semi s ) ,  or the Greek B or ( ;  4 ( the triens) 
was . . . . (that is, A), and & (the sextans) was . . They also 
used bars instead of dots, as in =- (that is, A) for 2 (the 
quadrans) . 

Modern Symbols.-Our present fractions seem to have had 
their genesis in India. Brahmagupta ( c .  628) and Rhaskara ( c .  
1150) wrote for 3. The Arabs introduced the bar, but they did 
not make use of it in all cases. When Abraham ben Ezra (Rabbi 
ben Ezra, c. 1140) adopted the Moorish forms he generally 
omitted i t ;  but it is commonly found in manuscripts after his time. 

T h e  Name.-The fractions that were commonly used by mer- 
chants in the iate middle ages were called fractiones vulgares, 
whence the French use of fractions vulgaires (Trenchant, 1566) 
and the English "vulgare or common Fractions" (Digges, 1572). 



FRACTION 
'The English writers finally adopted the adjective "vulgar," and 
the early American writers did the same; but about the beginning 
of the 19th century the latter changed to "common fractions." 
In  English the word numerator (numberer) has given place to 
such terms as nzlmerus, "topterme," "top," superior, and denom- 
inato, the denominator having such equivalents as "base," inferior, 
and denominate. 

SEXAGESIMAL FRACTIONS 
N a t u r e  a n d  Origin.-Fractions written on the scale of 60 

(Latin, ~ e x a g i n t a )  are called sexagesirnal fractiorts (from the 
Latin sexagesivtus, 60th). Since the Babylonians wrote their 
numbers on a combined scale of 10 and 60, in which the character 
for I represented any power of 60, they naturally used 60 as a 
radix in certain systems of measure, as in the case of 60 vzanel~ 
making a talent. The statement that 60 seconds make a minute 
was probably looked upon quite as our statement that 1 2  inches 
make a foot, the idea of sexagesimal fractions, as we have it, not 
being present. The Greek astronomers no doubt received the 
scale of 60 from the Babylonians or their successors, and it seems 
to have been they who developed sexagesimal fractions on a large 
scale. \Then they decided to take 1 2 0  units as the length of the 
diameter of their standard circle (probably because its numerous 
factors, 2 ,  3, 4, 5, 6, 10, 12, 15, 20, 30, 40 and 60 made the rep- 
resentation of fractions easy), the circle (using the old value 3 
for n) became 360 units. To each of these units they gave the 
name poipa (moi 'ra),  which became (either through the Latin 
detgradzcs ,  step, or the Arabic daraja, step, scale, ladder) our 
"degree." They then called & of a degree a first part (.rrp&ra 
i t l l ~ o g r h ,  pro'ta Izexekostci; Latin, pars mi~zzlta prima, first small 
part),  whence our "minute"; and 5$TT a second part (6tbrepa 
& ( r ~ o u ~ h ,  dezl'tera hexekostd; Latin, pars wzinzlta secr~nda),  
whence our "second," and so on. Since these fractions were used 
in astronomy, they were called "astronomical fractions" in the 
middle ages. They were also known as "physical fractions," and 
so we find Gemma Frisius ( c .  1540) writing D e  Fractionzbz~s 
Astronomicis, sizle de minuti is  Physicis, to distinguish them from 
the fractzo?zes vulgares. H e  wrote: - - - - - - 

s. g. m. 2. 3. 4. 
I. 10. 25. 

I?. 21. 27. for I sign (30°), 1o0, 25 , 17", 21'", 27iv. 
To  the mediaeval astronomers and their successors in the 

Renaissance such fractions were probably as significant as our 
decimal fractions are to us, but the operations beyond subtraction 
were difficult. 

DECIMAL FRACTIONS 

Forerunners.- The mediaeval computer who wished to find 
the square root of 7, having no decimal fractions with which to 
work, first multiplied the number by, say, ~o,ooo,  then found the 
square root of jo,ooo to three figures, and then divided the result 
(246) by roo, obtaining 2+&, or 2;;. The process was known to 
the Hindus and the Arabs and is found in Europe as early as the 
12th century. Even after the decimal fraction was known, such 
devices remained; this is seen, for example, in the custom of com- 
paratively recent writers in taking the radius of a circle as 
~o,ooo,ooo so as to avoid the use of decimals in the trigonometric 
functions. Early in the 15th century al-Kashi, assistant of the 
prince astronomer, Ulugh Beg of Samarkand, is said to have given 

sah-hah the value of rr as 141 j926535898732, where sah-hah 
J 

(modern Turkish sahilz) means complete or integral. If the manu- 
script of his work now in Constantinople goes back to his time, 
this is the earliest evidence we have of any precise knowledge of 
the decimal fraction. Pellos (1492) made use of the decimal 
point in cases like 9j37919+70. He first placed a decimal point, 
953791.9, then divided by 7, obtaining 1362 j j with a remainder, 
and finally wrote the result as 1362;5$$. In  Rudolff's Exenzpel- 
Bz~chlin of I j30 an example in compound interest is solved by the 
aid of decimal fractions written in the form 393175, 413/137 j, and 
so on to ~0~6164099697~656z;oooo, the operations being carried 
on as they are to-day. The first book devoted solely to these frac- 

tions was D e  Tlziende (Flemish; there was a French translation, 
la Disme, The Tenth, in the same year), written by Simon 
Stevin (Stevinus) and published in 1585. In  this the decimal 
27.847 (English) or 27.847 (American) appears as 27@8@4@7@. 
The first writer to use a decimal point with full understanding 
of its significance seems to have been Clavius. I n  the columns of 
differences of his table of sines printed in his work on the astrolabe 
in I 585, differences like 46.5 are given, this particular one being 
explained in the chapter "De parte proportionali sinuum, & 
arcuum" (p. 229) as equivalent to 46&. The question as to what 
kind of decimal point to use has never been settled. The use of a 
separatrix of some kind was generally agreed upon early in the 
17th century, but the precise form or position is still uncertain. 
The decimal (or centesimal) symbol Pj, appears in the 15th cen- 
tury under the form "per cO," the "per" being finally dropped and 
the c0 becoming + in the 17th century. I t  is of Italian origin. 

Operations.-The operations with decimal fractions are the 
same as with integers except for the proper placing of the decimal 
point, a matter of no difficulty as the subject is now taught. The 
rules are easily deduced by first writing each fraction as a common 
fraction. For example, ~ 4 ,  =&+T, and hence o.j)(o.o.i= 
0 . 0 2  I (British), or 0 ~ 3 X o ~ o 7 = 0 ~ 0 2 1  (American). 

Recur r ing  Decimals.-If we reduce & to a decimal fraction, 
we have (using the British decimal point in this discussion) 
0.1666, the 6 continually recurring. Such a fraction is called a re- 
cz~rring decimal, circulating decivzal, or repeating decimal. This 
fraction may be written 0.16, the superposed dot indicating that 
the 6 is repeated indefinitely. We see, by division, that 

1 6  - --- - 0.144144.. . =0.i44, . . 
and 1_73=3,2363636. 5 5 =3.236, 
the dots being placed above the first and last figures of the 
repetend. 

Considering the last of these cases, 3.236, the decimal o.oi8 
forms an infinitely decreasing geometric series, 0 ~ 0 3 6 ~ 0 ~ 0 0 0 3 6 ~  
. . ., in which the first term is 0.036, the ratio is i+a and the 
number of terms is infinite. The formula for S, the limit of the 
sum of this series, is u/(I-r).  Substituting 

. . 
and so 3.236=3.~+$~=1;$. 

The following rule for the reduction to a common fraction is 
easily deduced: From the given number (3.236), considered as a 
whole number (3236), subtract the non-recurring part (32) and 
divide the result (3204) by a number composed of as mary 9's 
as there are figures in the repetend with as many zeros annexed 
as there are figures between the repetend and the decimal point 
(that is, by 990). The result is the equivalent common fraction 
(3 204+990=~$$). 

There is a considerable amount of theory connected with the 
recurring decimal, and the subject formerly found place in most 
of the elementary arithmetics. 

THE INDEX NOTATION 

Origin.-The necd which modern science has created for 
decimal fractions to a large number of decimal places has led to 
the introduction of a new symbolism based upon the fact that 
-- ,I,,= IO-", and hence that m$,,T= ~o-~,--a shorter way of 
expressing the common fraction. For example, instead of saying 
that a millimicron is o~oooooooo~ of a meter, we may say that it 
is 10-9m.; and instead of saying that a square millimeter is 0.00155 
of I sq. in., we may say that it is 1,jjX10-~ sq. in. or I j j x ~ o - ~  
sq. in. The index notation is also used in connection with very 
large numbers, as when we express 7jo,ooo,ooo,ooo,ooo ultra 
violet waves per second as 7.5X1o'"er second. 

Advantages  of t h e  I n d e x  Notation.-The demands of 
astronomy and physics render it necessary to  use numbers to 
represent such great and such small distances and lengths that 
the eye has difficulty in detecting their meaning when they are 
written. The index notation not only condenses the statement 
but it is particularly valuable when logarithms are to  be used. 



FRACTIONAL DISTILLATION-FRACTURES 
For example, in the  case of r . j g X ~ o - ~  mre see tha t  the character- 
istic of the  logarithm is -3, and in the case of 7.jX101"t is 14. 
Since a fraction expressed in any one notation can be  expressed 
in any other, i t  is immaterial what notation is used so far  as the 
general principles of fractions are concerned. 

B I B L I ~ G R ~ P H Y . - ~ ~  the general theory of fractions see E. Combette, 
C o w s  d';lrith??~e'tique, 12th ed. (1904) ; A. Hofler, Didnktik des mathe- 
+natiscZten Untewichts (Leipzig, 1910) (foundation principles). On the 
history of the subject see J. Tropfke, Geschichte der Elewze~~tar- 
Mathenzatik, 2nd ed., vol. i, pp. 118-149 (Berlin, 1921) ; D. E. Smith, 
History o f  ~lIatkei?~atics, vol. ii. pp. 208-227, 418-420, 477-493. (Boston, 
192;) (general development of the various types oi iractlon, m ~ t h  
facsimiles from early works). (D. E. 5.) 

FRACTIONAL DISTILLATION: see DISTILLATION. 
FRACTIONATION, in chemistry, consists in separating 

into fractions materials which differ in rates of crystallization, 
boiling points or other characteristics, rendering possible a sharp 
separation. Gases may be separated by fractional combustion, 
as in burning oxygen out of t he  air to  secure the nitrogen (see 
NITROGEN, FIXATIOS O F ) .  Fractional crystallization requires con- 
ditions favourable for the crystallization of one component in a 
reasonably pure state. Fur ther  purification is obtained b y  re- 
dissolving and recrystallization. Various conditions, temperature 
and a choice of solvents are  important,  as well as a kno~vledge of 
the characteristics of the solids to  be  separated. Fractional dis- 
tillation is dependent upon differences in boiling points, the best 
example being the concentration of alcohol (see ALCOHOL). Here 
the lower boiling point of the alcohol allows its removal in a high 
state of purity from the water with which i t  is admixed. Frac- 
tionating columns are of various designs, the object in all cases 
being to  concentrate to  a high purity with low heat consumption. 
Co~nplex mixtures of liquids are often separated by several dis- 
tillations, in the  course of which one after another is removed, 
according to  predetermined conditions. ( S e e  DISTILLATIOX.) 
Fractionation may also be applied to  precipitation, where one 
material after another may be  throm-n out of a mixed solution, 
depending upon the reagents used. 

FRACTURES AND DISLOCATIONS. The most com- 
mon injuries involving the bones are fractures and dislocations. 
A fracture is a break in the normal continuity of a bone. X frac- 
ture is called simple when the overlying skin is not broken and 
the bone is not exposed to the air;  it is called compound when the bone 
is exposed, either as a result of the injury destroying the skin over 
the bone or of the broken end of the bone piercing the skin. The terms 
transverse, oblique, spiral and T-shaped refer to the direction of the 
fracture line. A transverse fracture line goes directly across the bone, 
an oblique fracture line crosses it at an angle and a spiral fracture line 
winds around the bone. A T-shaped fracture line goes transversely 
across the bone near a joint and the smaller piece of bone near the 
joint is split longitudinally. 

Incomplete, greenstick, complete, impacted and comminuted are 
terms that refer to the position the broken ends of the bone assume 
follo~ving the injury. An incomplete or greenstick fracture occurs 
when the bone appears to bend but does not completely break into 
two separate pieces, the latter condition being termed a complete frac- 
ture. An impacted fracture occurs when the broken ends of the bone 
appear to be jammed together by the force of the injury. A comminuted 
fracture is one in which the ends are shattered into many pieces. A 
pathological fracture results when a bone weakened by disease breaks 
from a minor injury. 

A dislocation is a disruption of a joint leaving the ends of the 
bones that meet to form the joint out of contact with each other. In 
simple dislocation, the joint surfaces are not exposed to the air. When 
the joint surfaces are exposed bq destruction of overlying skin or by 
the end of the bone beinx driven through the skin the dislocation is 
called com~ound.  A congenital dislocaiion is   resent at birth and 
is the resuit of defective Tormation of the joiit. An acquired dis- 
location results irom an injury. A reculrent or habitual dislocation 
is a repeated dislocation of the same joint. A pathological dislocation 
occurs as the result of a disease which weakens the capsule and liga- 
ments about the joint. 

Injuries which cause dislocations may cause a iracture of one or 
more of the joint surfaces at the same time. This condition is called a 
fracture-dislocation. 

Causes.-Fractures are produced bv an iniurv which is forceful 
enough to overcome the resistance, whether normal or weakened, of 
the involved bone. In direct external injuries the force is applied 
directly at the point of fracture, as in the case of fracture of the tole- 
arm as the result of a blow with a weapon. In indirect external injuries 
the force is transmitted from a distance to the point of iracture, ior 
example, as in a iracture of the upper arm as the result of a fall on 

the outstretched hand. In internal injuries the force is provided by 
the pull of the muscles which attach to the fractured bone. An ex- 
ample of this injury is a fracture of the upper arm as the result of 
throwing a ball. 

Conditions which weaken the bones and predispose to  fractures 
may be classified as normal or pathological. The normal predisposition 
exists in infants and young children whose bones have not fully matured 
and in elderly people, especially \<-omen, who normally undergo a 
weakening of the bone with age. Many pathological conditions which 
involve the slreleton, most commonly the spread of cancer to the 
bones, result in weakening of the bones. In persons with such patholog- 
ical conditions fractures may occur as a result of very minor injuries. 

Dislocation of a joint is caused by an injury which is forceful enough 
to overcome the resistance of the ligaments, muscles and capsule which 
hold the joint in place. Dislocation of a normal joint most commonly 
iollott-s an injury in which the iorce is transmitted along the length 
of the bone and thrusts the end of the bone through the tissues which 
surround the joint but it may also follow direct injuries in the region 
of the joint. 

Habitual, or recurrent, dislocations are those that reappear follow- 
ing an original injury, as the result of improper healing of the tissues 
or of the joint being made defective by the original injury. Subsequent 
repeated dislocations may then occur with minor injuries or even with 
ordinary movements ot the joint. 

Pathological dislocations result irom diseases that weaken the capsule 
of the joint or make the joint defective; such dislocations frequently 
follow minor injuries. 

Diagnosis.- The recognition of iractures and dislocations is based 
upon the history of the &jury, the symptoms the injured person ex- 
periences, the visible signs oi the injury and X-ray examination. The 
history of the manner in which the injury occurred is helpful in localiz- 
ing the area oi the iracture or dislocation, particularlq- in the case of 
young children who may be unable to indicate the region in which the 
pain is felt. A history oi a minor injury causing a iracture or dislocation 
leads to a search ior an underlying cause. The most common symptoms 
of a fracture or dislocation are pain and tenderness to the touch at  the 
site, a sensation of grating or grinding on attempting to use the injured 
limb and an inability to use the injured limb. The most irequently 
seen physical signs of a iracture are deformity of the injured part, 
swelling in the region of the iracture, discoloration of the overlying skin, 
abnormal mobility of the bone and a grating or crepitant sensation felt 
at  the point of the fracture when the strength of the injured bone is 
tested. The physical signs present in most instances of a dislocated 
joint are deformed appearance of the injured joint, swelling of the tissue 
about the joint, discoloration of the overlying skin and the inability to 
use the injured limb or to move the dislocated joint. X-ray examination 
oi the injured bone or joint is of great value in the diagnosis of iractures 
and dislocations and is also helpful in indicating the type of treatment 
to be given since it reveals the type and extent of the injury more ac- 
curately than does the physical examination. 

Healing.- All fractures, regardless of cause, attempt to  heal in the 
same iashion. The injured bone very quickly produces new tissue that 
extends across the iracture line and joins the broken pieces together. 
In  the early stages of healing this new tissue is soft, puttylike in con- 
sistency and easily injured. As time passes the body deposits bone 
minerals in this new tissue and it gradually hardens and cements the 
broken pieces firmly together. At this stage the new tissue is called 
the fracture callus and by virtue of the minerals deposited in it is faintly 
visible on an X-ray film. In the latter stages of healing this hardening 
callus becomes transformed into mature bone. As the callus is gradually 
changing into bone the union between the broken pieces becomes firmer 
until the area oi fracture has become transformed into one solid piece 
of bone. 

Several factors may govern the healing of a iracture, including the 
type and severity of the injury. In severely injured bone or in certain 
types oi iractures the blood supply to the broken bone may be de- 
stroyed. This bone is then unable to produce new reparative tissue to 
heal the iracture. Proper realignment of the broken hone promotes 
prompt healing since it makes it possible ior the new reparative tissue 
to bridge the gap between the broken ends of the bone. If other tissues 
such as muscle or tendon have been driven in bet~veen the broken ends 
of the bone they must be removed so the ends of the bone may be 
brought together. Adequate immobilization of the broken bone is 
necessary to achieve union. When the hone has been realigned it must 
be maintained in one position and must not be allowed to move or else 
the new delicate iracture callus will be injured and will not cement the 
ends oi the bone together. Ii the immobilizing apparatus is removed be- 
fore healing has united the broken ends, motion may weaken the callus 
and allow the ends of the bone to spring apart. 

Despite proper realignment and adequate immobilization, infection 
about the broken bone may retard or prevent healing by killing the 
new reparative fracture callus tissue. Other factors such as diet, age, 
general health, vitamins, syphilis and race which are popularly thought 
to play important roles in fracture healing have been shown to be of 
only minor importance. A child's bone heals more rapidly than does 
an adult's but advancing age does not retard healing or make i t  more 
difficult. 

Dislocations involve injuries to the muscles, ligaments, tendons and 
capsule of the joint which hold the ends of the bone in contact. The 
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dislocations heal by forming a scar between the cut or torn edges of 
these soft tissues. This healing process will take place whether the 
bones have been replaced in their proper position or not. The injured 
joint tissues heal more quickly than do broken bones. 

Fracture-dislocation injuries heal by a combination of the two 
processes just described. 

T r e a t m e n t .- T h e  proper treatment of a fracture or dislocation is 
dictated by many interrelated factors. The patient's age, general 
health, associated injuries, occupation and the type and location oi the 
iracture must all be taken into consideration in the treatment of an 
individual patient although many of these features have no direct bear- 
ing on the healing oi  the fracture itself. The emergency care oi  injuries 
suspected of having caused fractures or dislocations consists of con- 
trolling heavy bleeding with bandages or tourniquets, bandaging with 
clean bandages areas where skin has been torn or badly cut, splinting 
the injured limb without trying to straighten the deformity and gently 
transporting the patient to a place where medical care ma)- be given. 

The treatment of simple fractures consists of realigning the broken 
ends of the bone ii they have been displaced and then preventing motion 
between them until sufficient time has elapsed ior the fracture to heal. 
Minor fractures with no displacemcnt of the broken ends of the bone 
require no realignment. Incomplete fractures, the majority oi  fractures 
in  children, and fractures involving bones that  do not have powerful 
muscles attached to them may frequently be realigned by manipulation. 
The  broken bone is grasped ~ v i t h  one hand on either side o i  the fracture 
a n d  manipulated with the hands until the desired position is attained. 

Fractures involving bones that  have powerful muscles attached to 
them or iractures in which the bone is shattered into many pieces often 
require more extensive care ' to realign them. The pull of the muscles 
may cause the broken ends of the bone to be pulled apart. In these 
cases a steady, continuous pull is put on the injured limb to counteract 
the pull oi the muscles after the bone ends have been realigned by 
manipulation. The pull is applied by attaching weights to the injured 
limb and suspending them in such a iashion that gravity iurnishes the 
pull-the traction method of treatment. The traction is maintained 
until healing has progressed to the point where release of the pull will 
no t  allow the ends of the bone to be pulled apart. Certain iractures 
cannot be realigned either by manipulation or by traction. This condi- 
tion usually is the result oi  a shattering injury or iracture in which 
muscle and other tissue is driven between the broken ends oi the bone 
and  cannot be dislodged. In  these instances a surgical operation is 
necessary to realign the bone after which it is immobilized in one of 
several ways. 

Minor iractures may he held with simple bandages or slings. Frac- 
tures that require manipulation for realignment are immobilized by 
splints or casts made oi  rolls oi  plaster oi  paris. The limb is held in 
the proper position and the cast applied. Follo\ving hardening oi the 
plaster oi  paris, slings, canes or crutches are used by the patient to 
further protect the injured limb. LVhen traction is utilized to hold the 
bone ends together sandbags, slings or casts may be used in addition. 
Fractures that are treated by surgical operation are many times fixed 
internally by means oi metal pins, wires, screws, rods. nails or plates. 
Frequently in these cases casts or splints are not necessary to maintain 
stability oi the broken bone. 

The immobilization is continued until the iracture callus is strong 
enough to maintain union of the broken bone without external sup- 
port, as determined by gently testing the strength of the bone and by 
X-ray examination. Follolving removal of the splints or casts complete 
use of the injured limb may not be permitted until further healing has 
taken place. 

As soon as healing permits, gentle exercises to strengthen the injured 
limb are begun. Hinged casts, removable splints, crutches, canes, walk- 
ers, hot water pools, slings and braces are all devices that  are used to 
protect the partially healed broken bone a t  this stage. \lolent exercises 
which cause pain are avoided. Complete use of the limb is allowred 
when the fracture callus has been transformed into bone and the bone is 
solidly united. If advisable, metal devices which have been used to fix 
a fracture may be removed by a second operation aiter healing is com- 
plete. 

Compound fractures present a more serious problem than do simple 
fractures. The wound (q .v .1  produced by the loss of skin over the bone 
or by the bone piercing the skin irequently becomes infected by germs 
introduced at  the time of injury. If the iniection extends about the 
broken ends it \$-ill inhibit the ability of the bone to  form the fracture 
callus and will prevent healing. Ordinarily healing will not take place 
until the infection has been cured. 

When a patient is seen within the first few hours after a compound 
fracture an operation is indicated. The broken bone is realigned and 
all tissues about the wound that  have been exposed to germs are cut 
away in an attempt to remove all contaminated tissue beiore an in- 
fection can become established. The wound is then sewed together or 
skin is grafted over it and the iracture is kept immobilized by closed 
methods (application of splints or casts). The patient is immunized 
against tetanus and treated with drugs in a iurther effort to prevent 
infection. If  by these procedures iniection is avoided and the w~ound 
heals the fracture is then treated as a simple fracture. 

I n  cases where these measures fail or where infection has developed 
before treatment can be started all treatment is directed against the 
infection. Healing infections about iractures is frequently a prolonged, 

serious and difficult procedure. The fracture is placed in the best pos- 
sible alignment and maintained by closed methods. Alter the infection 
is cured the fracture may be treated as a simple iracture. 

Another serious problem is a iracture which extends into a joint and 
destroys the normal smooth surface oi  the joint. If the surface is made 
rough and uneven by the injury and heals in this irregular alignment 
the joint will irequently be permanently stiff and painiul. Unless the 
surface of the joint can be accurately realigned by manipulation or  
traction surgical operation is necessary. 

Simple dislocations are treated by repositioning the dislocated ends 
of the bones in their proper position, usually by manipulation. Oc- 
casionally it may he necessary to employ traction. Follo~i-ing reduction 
of the dislocation the involved joint is immobilized by bandages, slings, 
splints or casts until healing of the torn tissues about the joint has oc- 
curred. Gentle motion of the joint is then begun. Forcing painful 
motion is avoided. Complete function of the injured limb is not per- 
mitted until partial painless motion has been restored. 

Compound dislocations are treated in the same fashion as compound 
iractures. Recurrent dislocations and congenital dislocations are special 
problems which require in most instances surgical reconstruction of the 
defective joint. (See O R T H ~ P ~ E D I C  SCRGERY.) 

Fracture-dislocations are the result of severe injuries. Frequently 
a loose piece oi  bone remains jammed between the ends of the dislocated 
bones and may have to be removed surgically beiore the dislocation can 
be reduced. Even if the fracture can be realigned and the dislocation re- 
duced by manipulation or traction, motion of the involved joint must 
be restricted longer than in a simple dislocation to allow healing oi  the 
fracture. 

Complicat ions.- The major complications of a broken bone are 
failure to heal, healing oi the bone in a position that  interferes with the 
limb's iunction and loss of the injured limb's function despite healing of 
the fracture in good position. 

The iailure of broken bones to heal may be due to inadequate im- 
mobilization, infection, massive destruction of bone or injury resulting 
in loss of blood supply to major portions oi  the bone; in certain instances 
the fracture may iail to unite ior no knou-n reason. 

Healing in an improper position, or malunion, with resulting de- 
formit'y, is usually caused by iailure to realign the bone properly. Mal- 
union results when injuries have destroyed large portions oi the bone 
so that in order to salvage a limb, deiormity must be accepted. Injuries 
to the growth centres of bones in children cause malunion and sub- 
sequent growth in a deiormed manner. 

The loss of function in a limb despite healing of a iracture is usually 
caused by prolonged immobilization necessary to achieve healing of 
severe fractures, by heavy scarring following infection from compound 
fractures or by heavy scarring irom associated wounds while the limb 
is immobilized. Stiffness in joints may follow even minor injuries to  a 
limb. The cause oi  this phenomenon is unknown. 

The major complications of dislocations are stiffness and pain in 
the joint and development oi  a recurrent dislocating joint. The usual 
causes oi  the pain and stiffness are failure to reduce the dislocation, 
irreparable damage to the joint by injury, heavy scarring in the sur- 
rounding tissues during healing and prolonged immobilization. Re- 
current dislocating joints are produced by improper healing of the 
surrounding tissues or damage to the joint surfaces which result in a 
defective joint. 

B o n e  Graft ing.- Bone grafting is a surgical procedure in which 
one or more pieces of bone are placed across or packed around the 
broken ends oi bone which have failed to heal. ( S e e  ORTHOPXEDIC 
SURGERY.) This operation stimulates the ends oi  the broken bone to  
produce fracture callus, provides a framework for the callus to grow 
across the break, and the grafted bone is thought by some to produce 
callus of its own which aids healing. I t  has been shown that bone ob- 
tained from the patient himseli makes a graft superior to bone ob- 
tained from another person, an animal or a "bone bank." Bone grafts 
are useful in bridging large deiects in severely damaged bone, correcting 
deformities and bringing about healing in fractures which have failed 
to unite by other methods. (W. F .  E.) 

FRAGONARD, JEAN  HONOR^ (1732-1806). one of 
the  best-known a n d  mos t  typical French  painters  of the  18th cen- 
tu ry ,  was born  in  Grasse on  April 5. 1732! t h e  son of a glove- 
maker.  H i s  fa ther  articled h im t o  a no ta ry ,  b u t  h e  showed such  
talent for  paint ing t h a t  his employer suggested a change of pro- 
fession. H e  entered t h e  studio of F. Boucher.  was sen t  on  t o  
J .  B.  Chardin,  a n d  six months  later ,  having learned little, re turned  
to  Boucher (17 j0)  who this  t ime  gave h im serious at tention.  I n  
17 j2  Fragonard won t h e  Prix d e  R o m e  with a picture of " Jeroboam 
Sacrificing t o  the  Idols" ( ~ c o l e  des Beaux-Arts, Par i s ) ,  b u t  before 
leaving for R o m e  he spent  three years a t  t h e  Bcole des Elitves 
Proteges, where h e  studied under  F. LCpiciC. M. DandrC-Bardon 
and  C. Vanloo. Finally. in  1756, h e  arr ived in Rome.  

Despite this  wealth of tui t ion,  Fragonard learned all h e  knew 
f rom Boucher a n d  f rom his own studies f rom n a t u r e  in the  R o m a n  
Campagna. On t h e  eve of his departure.  Boucher warned h i m  to  
avoid the  old masters  a n d  to  concentrate o n  a r t i s t s  with w h o m  h e  



had a temperamental affinity, such as F. Albani and G. B. Tiepolo. 
In Rome he became friendly with the landscape painter Hubert 
Robert, with whom he spent many long days sketching; in 1759 
the rich AbbC de Saint-Non arrived from Paris and the three men 
passed the summer at  the Villa d'Este. Saint-Non engraved 
Fragonard's red chalk drawings of the gardens (many of which 
are now in the museum at  Besan~on),  and they won the approba- 
tion of his superiors at  the French Academy in Rome. He returned 
to Paris via Venice in 1761 with his style completely formed. 

In I 764 he was admitted to the French Academy on the strength 
of his "CorrCsus et CallirhoCn (Louvre, Paris). The king bought 
the picture but did not pay for it until some time later. After 
1767 Fragonard ceased to exhibit in the Salon and was no longer 
considered a "serious" artist by his contemporaries. He accepted 
commissions from rich financiers (who paid promptly) and from 
actresses and demimondaines, and worked mainly on decorative 
projects for, among others. Mme. de Pompadour. Mlle. Guimard, 
and Mme. du Barry, who commissioned from him in 1771 a series 
of panels for Louveciennes on the theme "Le Progrks de 1'Amour 
dans le Coeur des Jeunes Filles" ("The Progress of Love in the 
Hearts of Young Girls," now in the Frick collection, New York 
city). The subject matter of his small paintings became slighter 
and more allusive. as "Le Baiser & la dCrobCen ("The Furtive 
Kiss." Hermitage, Leningrad), "La Chemise enlevCe" ("The 
Stolen Chemise." Louvre) and "La Balanqoire" ("The Swing." 
ivallace collection. London) will testify. 

In 1773 he was taken to Italy by one of his patrons, Bergeret 
de Grandcour. who has left a charming account of the journey. 
They visited all the main towns and returned to Paris via Vienna, 
hlannheim and Dresden. Fragonard was rich, happy and famous, 
but he was also closely identified with the way of life of the a~zcien 
re'gitne, and his fortunes fell with the Revolution. Thanks to his 
former friendship for the young Jacques Louis David, whom he 
had chosen to complete his decorations for Mlle. Guimard. Fra- 
gonard was protected from reprisals and even appointed to the 
committee of the new Museum des Arts. He died in Paris on 
Aug. 2 2 ,  1806. 

Fragonard is represented in the major French. British and 
American collections and notably in the Louvre. the Wallace col- 
lection. and at Chantilly, Besanqon, Amiens, Nantes, Grenoble, 
t\vignon and Marseilles. His finest landscape, "La F&te a Saint- 
Cloud." is a t  the Banque de France in Paris. Of his few engrav- 
ings, the most important is "L'Armoire" ("The Wardrobe," I 778). 

BIBLIOGKAPHY.-E. and J .  de Goncourt, L'Art du dix-huitiinze siBcle 
(1882), Eng. trans., French XVl I l t h  Century Painters (1948) ; R. 
Portalis, Honord Fragonard (1899) ; P. de Nolhac, Fragonard (1908). 

(Ax. B.) 
FRAMINGHAM, a town in hliddlesex county, Mass., 21 mi. 

S.b7. of Boston. Settled in 1650. it was named after the English 
home (Framlingham) of Gov. ~ h o m a s  Danforth who ownet  the 
land. I t  was incorporated in 1700. Power and rail developments 
assisted in limited industrial development in the 19th century. 
I t  is the site of the first normal school in the country, founded in 
1839 in Lexington and moved to Framingham in 1853; in 1932 it 
was renamed State Teachers college. The State reformatory for 
women is located in the town. After World War 11, increasing 
use of the automobile and the development of superhighways, 
particularly the RIassachusetts turnpike, made the community a 
retail-industrial centre and residential area for the Greater Boston 
industrial complex. Among the firms introduced at this time 
mere scientific concerns and regional distributors to the industrial 
leaders : paper and allied goods, auto assembly, textiles and chemi- 
cals. Framingham TTas chosen for the site of the first suburban 
shopping centre in the nation, Shoppers World (but it was the 
second to be completed, in Oct. 1951). I t  retains unlimited town- 
meeting government. For comparative population figures see table 
in A ~ A S S A C H ~ S E T T S  : Population. (R. C. No.)  

FRAMLINGHAM, a market town in the Eye parliamentary 
division of East Suifolk, 88 mi. N.E. of London by road. Pop. of 
civil parish (19 j I )  1~943. The church of St. Michael is a Perpen- 
dicular and Decorated building of black flint surmounted by a 
tower 96 i t .  high. Jlonuments include those of Thomas Howard, 
3rd duke of Korfolk (d. 15 54) ; Henry Howard. the famous earl 

of Surrey, who was beheaded by Henry V I I I ;  and Sir Robert 
Hitcham. Dominating the littlq town are the remains of the 
castle: a splendid curtain wall 44 ft. high and 8 ft .  thick with 
13 towers more than 50 f t .  high. The chimneys are mostly dum- 
mies added in the 17th century. The castle, originally founded in 
the 6th century, was captured by the Danes and retaken by the 
Saxons. In I IOO Henry I gave it to Roger Bigod whose son Hugh, 
the 2nd earl of Norfolk. built a masonry structure. About the end 
of the 12th century this was enclosed by the still-existing curtain 
wall with its towers, and a new hall on the west side replaced one 
built (c. 11 50) on the east. In 1306, in default of heirs. the castle 
passed from the Bigods to the crown and was granted by  Edward 
I1 to his half brother Thomas of Brotherton, created earl of Nor- 
folk in 1312. From him it descended to the Mowbrays and then to 
the Howards. Town and castle followed the vicissitudes of the 
dukedom of Norfolk and after being alternately forfeited to the 
crown and restored it lvas sold in 1635 to Sir Robert Hitcham. 
In  1636 he left it to Pembroke college, Cambridge, on condition 
that "all the castle. saving the stone building, be pulled down" and 
that a poorhouse be provided. The curtain wall with its towers 
now encloses a grassy space measuring about zoo i t .  by 300 ft. with 
a building which has in turn served as poorhouse, courthouse and 
drill hall. Scheduled as an ancient monument, the fabric is cared 
for by the ministry of works. Half a mile from the station is 
Framlingham college. founded by public subscription in 1864 as 
the memorial of Suffolk county to the prince consort. 

FRAMPTON, SIR GEORGE JAMES ( I  860-1 9 28), Eng- 
lish sculptor and craftsman, the author of some noted public monu- 
ments, was born in London on June 16. 1860. H e  studied under 
W. S. Frith and at  the Royal Academy schools, where he won a 
traveling studentship. During 1888-90 he studied in Paris under 
A. MerciC. by whom he u-as much influenced. At the beginning 
of the 1890s he was attracted by the arts and crafts movement 
(9.v.) and experimented with decorative sculpture, using various 
materials such as bronze, ivory, marble and jewels combined in 
one work. His principal statues include those of Mrs. Alice Owen 
at Owen's school, Islington. London; Queen Victoria a t  Calcutta, 
a t  Leeds, a t  Southport and at  LVinnipeg; and (all in London) 
Quintin Hogg in Langham place, Peter Pan in Kensington gardens 
and Edith Cave11 (a conspicuous failure) in St. Martin's lane. 
Frampton became a royal academician in 1902 and was knighted 
in 1908. He died in London on May 21, 1928. (R .  Gs.) 

FRANC, originally a French coin but now also the title of a 
number of national currencies of different values, notably those 
of France, Belgium. Luxembourg. ST?-itzerland and most French 
and Belgian overseas territories. The name was first applied to a 
gold coin, minted by King John I1 of France in 1360, because on 
one face was the legend Johannes Dei  gracia Francorum rex 
("John, by the grace of God, king of the Franks"). As this coin 
also carried an effigy of the king on horseback it was known as 
the franc a cheval to distinguish it from another coin of the same 
value subsequently issued by Charles V of France and labelled 
the franc ci pied because the monarch was shown on foot. During 
the 16th century the minting of franc gold coins ceased, but the 
name was freely applied by the French public to the new unit of 
exchange then introduced-the livre tournois, a gold coin sub- 
divided into 2 0  sols. In 1795. to symbolize the political changes 
that followed the revolution of 1789. the government of the re- 
public introduced a new franc currency. The first coin was a 
;-franc silver piece. but subsequently gold coins worth 20  francs 
(napoleonsj were produced in quantity. The livre tournois, which 
Tvas exchangeable into the new currency at a rate of 81 livres to 
80 francs, continued to circulate in France until 1834. 

The franc was formally established as the monetary unit of 
France in I 799 and made divisible into 10 decimos and IOO cen- 
times. Reaflirmed in this position by the more elaborate law of 
1803 (which also introduced a fixed relationship of 154 to I be- 
tween gold and silver in monetary uses), the franc has continued 
to form the basis of the French monetary system although sub- 
jected to stresses that have greatly reduced its international 
standing as well as its purchasing power. The decline of its status 
largely occurred after the opening of the 20th century. During 
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the 19th century its stability, coupled with the tendency for France 
to  dominate the continent oi  Europe politically and economically, led 
to  its being widely used as the bash ior the currencies oi other countries. 
The currency system introduced in Belgium after that country gained 
its independence from the Netherlands in 1831 provided that the Belgian 
franc should be maintained at  parity with the French iranc and per- 
mitted French gold and silver coins to circulate freely. In 18j0, iollow- 
ing the reform oi the constitution, the Swiss government decreed that 
the French franc should supersede all existing currency, while the new 
lira currency introduced in Italy in 1862, shortly aiter the unification, 
was directly linked to the French iranc on a parity basis. Finally, in 
186j, when France, Italy, Belgium and Switzerland joined together in 
a plan for strengthening European economic ties through the formation 
oi  the Latin Monetary union, the French franc was made the medium 
o i  exchange for external transactions. ( S e e  MOSETARY AGREEMEXT.) 
The union, which was later joined by Greece and, on a limited basis, 
by Spain, Venezuela and other countries, did not iormally end until 
1926, but for practical purposes it broke up during World War I. With 
its disintegration, the French iranc lost its dominating position in the 
European currency field and thereafter there were no special links be- 
tween the minor franc currencies. 

F r e n c h  Franc.- The decline in the price oi  silver having forced 
France and other Latin Monetary union countries in 1873 to abandon 
the practice followed since 1803 of giving both a gold and a silver 
standard for currency purposes, France entered World War I with a 
gold standard currency only. The gold link was then seveyed, however. 
During the war period, the franc was pegged at  the prewar levels of 
2j.22 to the pound sterling and 5.18 to the U.S. dollar. But after the 
exchange was freed in 1918 the iranc iell until a level oi 244 to the 
pound was reached in July 1926. At that point, with the country on 
the verge of financial collapse, the PoincarC ministry undertook reform 
with the result that'it became possible to stabilize the franc on a gold 
basis in 1928 at  rates oi 'Iz4.z to the pound and 25.j1 to the dollar. 
Following the departure oi Great Britain and other countries from the 
gold standard in the early 1930s, the French balance of payments de- 
teriorated. This and internal financial crises led to the abandonment 
of the gold standard and three successive devaluations of the franc be- 
tween Oct. 1936 and May 1938. From a level oi 74.60 to the pound and 
15.13 to the dollar at the end oi 1935, the franc had iallen to 176.63 
to the pound and 43.83 to.the dollar four years later. During the Ger- 
man occupation a rate oi zo fr. to the reichsmark was maintained, which 
corresponded to a sterling rate oi about 2 0 0  and a dollar rate oi about 
50. But the real value oi  the iranc iell rapidly as a result of inflationary 
forces. Nevertheless, although black market quotations indicated that 
by the autumn of 1944 the franc had fallen to about 800 to the pound 
and zoo to the dollar, the new rates fiqed after France was liberated 
were 2 0 0  to the ~ o u n d  and do.61 to the dollar. This overvaluation 
o i t h e  iranc, ho~;.ever, impedeb. postwar economic recovery and the 
exchange mas therefore adjusted to the more realistic level of 480 to 
the pound and 119 to the dollar at the end of 1g4j. But the economic 
situation continued to deteriorate mainly because oi inflationary stresses 
stemming from the budget deficit and rising wage rates. In consequence 
the iranc had to be devalued twice in 1948 and,again in April 1949 to 
1,097 to the pound and 2 70 to the dollar. 

When sterling was devalued in Sept. 1949, the iranc was reduced 
again against the dollar to 350 but raised against the pound to 980. 
In .lug. 1957 tax changes for certain trade purposes and a new ex- 
change rate for foreign tourists reduced the iranc to 420 against the 
dollar although the oflicial rate remained at 350. 

Though most of the iranc currencies circulating in French overseas 
territories depreciated substantially after World War I ,  they were not 
all devalued to the same extent as the metropolitan iranc. 

B e l g i a n  Franc.- In 192j a first, abortive attempt was made to 
stabilize Belgian currency, which had depreciated severely aiter World 
w a r  I. Rut a new attempt made in 1926 backed by an international 
loan oi  $~oo,ooo,ooo proved successful on the basis of an exchange 
rate of 1 7 j  fr .  to the pound and 36 to the dollar. To facilitate trade a 
new unit known as the belga, with a value oi j fr., lvas then introduced 
to govern external business, but the iranc was retained for internal 
purposes. The new gold standard currency came under pressure in the 
1930s as a result oi the devaluation of other currencies and had to be 
reduced in value in terms oi gold. During the German occupation an 
exchange rate oi  1 2 4  i r .  to the mark was eniorced. .liter liberation 
in 1944 the currency system was wholly reformed. The belga was 
abolished and a new iranc currency introduced with an exchange value 
oi  176.6 to the pound and 44 to the dollar. The new rates structure 
overvalued the country's currency a little and advantage was taken oi 
the world currency realignment oi 1949 to reduce its gold value by 14%, 
establishinz it at  jo to the dollar and 140 to the pound. Between 19jo 
and 1956 the Belgian external payments position n7as sound and the 
nexv structure mas maintained without difficulty. 

The Congolese franc used in the Belgian Congo is directly linked with 
the Belgian franc on a parity basis. 

L u x e m b o u r g  Franc.-Beiore World War I Luxembourg had a 
franc currency linked to the German mark at  a value of 80 piennigs. 

= in 1922. Since economic unio,n with Belgium came into practical bein, 
however, the duchy s currency has been directly linked to the Belgian 
franc on a parity basis and Belgian notes and coin have circulated freely. 

Swiss Franc.-With the collapse of the Latin Monetary union, 

Switzerland began to mint Swiss francs on a large scale to end the 
iormer dependence on ioreign currencies. Since then its currency has 
depreciated to a materially smaller extent than other leading world 
currencies, partly because oi Switzerland's remaining neutral in both 
World Wars I and I1 and partly because of the sound monetary policies 
pursued by successive governments. I t  is also one of the iew world 
currencies that, by the mid-195os, had not had its ireedom oi movement 
restricted by exchange controls. During World War I it mas maintained 
at 2j.22 ir. to the pound and 5.18 to the dollar and these mere the 
rates chosen when stabilization took place upon return to the gold 
standard in 1929. The gold value of the iranc had to be reduced in 1936 
because oi the pressures imposed on Switzerland's balance of payments 
by the devaluation of many other currencies between 1931 and that 
year. In 1940 a slight increase was made in the gold value and the new 
level was maintained during and after World War I1 despite the fact 
that many other European currencies were considerably reduced in 
value. During 19jo-56 it was quoted at a level oi about 12.25 to the 
pound sterling and 4.3 j to the U.S. dollar. (C. G. T.) 

FRANCAIS, FRANCOIS LOUIS (1814-189 7). French 
painter. was born a t  Plombikres (Vosges). After a few years of 
hard struggle, during which h e  made a precarious living b y  drawing 
on stone and designing ~voodcut vignettes for book illustration, he 
studied painting under Gigoux, and subsequently under Corot, 
whose influence remained decisive upon Franqais's style of land- 
scape painting. H e  exhibited first a t  the  Salon in 1837 and was 
elected to  the AcadCmie des Beaux-Arts in 1890. Comparatively 
few of his pictures are to  be found in public galleries, but  his 
painting of "An Italian Sunset" is a t  the Luxembourg museum in 
Paris. 

FRANCAVILLA FONTANA, a town and episcopal see 
of Apulia, I taly,  province of Brindisi, 2 2  mi. E. by N. of Taranto  
by rail. 460 it. above sea level. Pop. (19j1) 24,743. I t  is in a 
fine situation. and has a massive square castle of the Imperiali 
family. to  t ~ h o m ,  with Oria, i t  was sold by Carlo Borromeo in the  
16th century for  40.000 oz. of gold, which he distributed in one 
day to  the poor. 

FRANCE, A ~ A T O L E  (1844-1 924), whose real name was 
Jacques Anatole Thibault, French man of letters, was born in 
Paris on April 16, 1844. Fo r  30 years French literature was 
dominated in the eyes of all the  world b y  the fame of Anatole 
France. It is true tha t  his influence declined in the last period 
of his life and tha t  his ideas were questioned: but not his style 
nor the services rendered by him to  the  language. I n  his old 
age he was revered as  a genius and a patriarch. N o  reputation 
since Voltaire's has been found comparable with his. 

The son of a bookseller called Thibault. this youth who was to  
make illustrious the pseudonym of Anatole France started his 
career quite humbly. H e  was fond of literature, he was studious 
and erudite, bu t  negligently preferred reading to writing. H e  
composed publishers' puffs and contributed a ~ ~ e e k l y  article 
signed "GCrBme" to  the  Univers Illustre'. For  his o x n  amuse- 
ment he wrote verse, Les  pobmes dore's (18;j) and Les ?zoces 
corintlzie?znes (1876), which showed learning, charm and taste. 
I n  1879 he published his first volume of stories. Jocaste et le chat 
maigre, and in 1881 his first novel, L e  crime de  Sylcestre Bo~z?zard, 
which u7as acclaimed b y  the discriminating as  delightful. 

I n  1883 he  first met  Alme. Arman de  Caillavet. with results 
that  profoundly influenced his career. Mme.  de Caillavet be- 
came his lifelong friend. She was clever and active; she had a 
host of acquaintances and her receptions were attended by the 
leading figures of literature and politics. She laboured for  the 
fame of .Anatole France and she forced him out of his inertia 
into composition. The  extracts f r o ~ n  her correspondence with 
him prove the  important share she took in his writings, and in 
the dedication of Crainquebille (1904) Anatole France could say: 
"To Madame de  Caillavet, this book which I should not have 
written without her help, for without her help I should write no  
books." 

For  40 years Anatole France poured out a series of lively, solid, 
graceful and profound works. There are  the  pungent and mis- 
chievous short stories: Balthazar (18891, L'e'tui de nacre (1892). 
Le puits de Sainte-Claire (189j) ; the  meditative and critical 
books, Les opinions de Je'rBme Coigaard (1893), La vie litte'mire 
(4 vol., 1883-92) ; a philosophical novel: La  rBtisserie de la  Reirre 
Pe'dauque (1893); a n  historico-philosophic novel, Tlzai's (18c)o), 
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describing Alexandria at the beginning of the Christian era and 
contrasting the ideals of dying paganism with those of nascent 
Christianity; an admirable novel on the French Revolution and the 
Terror, L e s  dieux on t  soi f  (1912); a society novel, L e  l y s  rouge 
(1894)~ a powerful study of jealousy set amid the artistic treas- 
ures and lovely vistas of Florence; then the series of political 
satires. the four volumes of L'histoire contemporaine-L'orme d u  
mail (18y7), L e  mannequin  d'osier (1897), L'anneau d'amkthyste 
(189y), M .  Bergeret ci Paris ( I ~ o I ) ,  where Anatole France cre- 
ates the legendary figure of M. Bergeret and portrays society 
before and during the Dreyfus affair; novels of a revolutionary 
tendency, S u r  la pierre blanche ( I Q O ~ ) ,  L'tle des Pingouins (1908), 
L a  re'volte des  anges (1914), a biography of Joan of Arc (1909- 
10);  lastly the reminiscences, L e  petit Pierre (1918), L a  vie e n  
fieur (1922). Such is the sum of this work admirable in its 
wealth and variety. 

The philosophy of Anatole France developed during the course 
of his career. Until 1900 he was primarily a sceptic. As Voltaire's 
spiritual son he delighted in the play of ideas and observed with- 
out pity the stupidity and the silliness of men. He probed the 
past and the present and spared no example of human inconsist- 
ency, error or weakness. L e s  opinions d e  Je'rBme Coignard gives 
the reader much pleasure, so witty and mischievous is the author, 
and gives him, too, a complete lesson in scepticism. The same 
remark may be passed on L e s  dieux o n t  so i f ,  where Anatole 
France considers almost exclusively the failures of the French 
Revolution. At this time the author seems to have kept respect 
for beauty alone, the beauty of natural or artistic forms or of 
such superior intelligence as was shown in the great Greek and 
Latin writers. Meanwhile he beamed indulgently upon an im- 
perfect universe. As he believed in nothing, he did not believe 
in a better or a worse. In  the writings prior to 1900 may even be 
found conservative and aristocratic maxims. A supreme indif- 
ference inclined him to accept what is rather than risk what 
might be. 

On the outbreak of the political crisis of 1900 his temper 
changed. He was then seen to show a preference for the pro- 
gressive parties, and little by little went on to the revolutionary 
parties. which became honoured by his support. He was no ora- 
tor; words came slowly, and neither his mind nor his phrases 
were of the kind likely to be popular. The part taken by him 
at public meetings was undistinguished, being limited to signing 
manifestos and applauding resolutions. especially those with an 
international objective. He was more powerful with his pen. 
An opponent of church and state, he seemed to put his faith in 
the people and to expect the world to be renewed by some kind 
of revolution. On this point his ideas remained rather vague. 
In one of his books. S u r  la pierre blanche, he ends the description 
of future society with a dreadful cataclysm that destroys every- 
thing, and here he is nearer to nihilism than to socialism. World 
War I changed the trend of his thoughts. As he was too old to 
serve in the field he wanted at  least to show his good will and 
asked to be employed in a Tours office. This great upheaval left 
him uncertain concerning the destinies of humanity. Perhaps 
extreme scepticism is not for long tolerable, and Anatole France 
felt the need of escape into a revolutionary faith which he refused 
to define, leaving it a mere aspiration. 

What is indisputable is the quality of Anatole France's art. 
The younger generations, tried by war and witnessing the conse- 
quent political difficulties, ill comprehend the detachment of 
dilettante M. Bergeret. They need more moral discipline, they 
believe more in virtue and action. But they do not deny the 
master who charmed their elders with his graceful wit and magic 
phrases. As a storyteller, in lucidity of thought and form, Ana- 
tole France is incomparable. In  his style, too, there is a sweet- 
ness, an almost voluptuous grace, which distinguishes his phrases 
from those of any other writer. He owed much to Voltaire, much 
to Renan, much to the old French romances, to memoirs and to 
chronicles. He had read and remembered much; but what he 
borrowed he made his own; all mas changed, and for the better, 
by his style and interpretation. He translated into a pungent 
idiom all that could delight or stimulate the intelligence of his 

cultured contemporaries. H e  was a deep admirer of classicism, 
and to the end of his life when he mentioned Molitre, Racine 
or Stendhal his conversation or his writing attained their richest 
substance and most pleasant harmonies. 

He makes another strong claim on the attention of posterity. 
He was the finest flower of the Latin genius. His knowledge of 
antiquity was great, and his work contained the essentials of 
Greek and Latin wisdom. He portrayed in Thai's characters who 
distil the philosophy of the ancients. H e  put into the mouth of 
JCr8me Coignard maxims which likewise represent the sum of 
the meditations and arguments common to antiquity. 

Lastly, in all periods of his career, whatever his theories, he 
was a deep student of human nature. H e  expressed in magic 
words most of the wisdom that may be acquired from the obser- 
vation of life and the reading of history. H e  created characters 
who persist in the memory-JCr8me Coignard, Jacques Tourne- 
broche, M. Bergeret, Mme. Martin Belleme, Catherine. the lace- 
worker, Paphnuce, Nicias, Evariste Gamelin. H e  described what 
was comic and evil in mortals. He described, too, what was august 
in man, sacred in man's labours and sufferings. Though he lacked 
enthusiasm and ardour, his critical intelligence did not prevent 
him from brooding over human misery, and in the story of Crain- 
quebille he showed his heart. While humbling himself before the 
invincible forces of fate and lust, he dedicated his work now to 
irony-which brought brightness into his life-and now to pity- 
which a t  other times reminded him that life deserves a serious, a 
solemn attention. And so he became twice fortunate, for he was 
at  once a subtle artist acclaimed by the critics and a universally 
respected publicist who influenced the simple-minded. He died 
at  Tours, Oct. 13, 1924. 
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FRANCE, a country occupying part of the extreme west of the 
European continent, lies between 51" 9' and 42" 23' N. lat. and 
between 4' 38' W. and 8" 10' E. long. I t  comprises an area of 
21 2.82 I sq.mi. (including Corsica, q.v., 3,367 sq.mi.) and, exclud- 
ing the components of the Soviet Union, is the largest country in 
Europe. I t  is roughly pentagonal in shape. I t s  maximum length 
is about 621 mi. from Dunkirk on the north coast to the Pyrenees; 
its greatest breadth. from the western tip of Brittany to the Rhine, 
is roughly the same distance. The country is bounded everywhere 
by natural frontiers in the form of sea, mountains or rivers except 
on the northeast, where it marches with Belgium. 

The country's northern frontier from the Belgian border to the 
western tip of Brittany is formed by the Straits of Dover and by 
the English channel. The coast is a t  first straight, flat and bor- 
dered by dunes, then rocky around the Pas-de-Calais, low and 
sandy along the province of Picardy, and rectilinear and flanked 
by high chalk cliffs to eastern Normandy. The coast of Normandy 
is occasionally indented and lined by a few low cliffs; farther west 
it juts out in the steep and rocky Cotentin peninsula. The north- 
e m  Breton coast is rugged, hilly, serrated by numerous bays and 
bordered by reefs and islands. 

The long western Atlantic border can be divided into three 
parts: the western Breton coast, broken by large bays and deep 
inlets, fringed by islets; the coast of VendCe, Aunis and Saintonge 
between the estuary of the Loire and the Gironde, flat with oc- 
casional low headlands, straight and bordered by dunes; and finally 
the flat rectilinear edge of Aquitaine, behind whose dunes lie 
numerous extensive lakes and marshes. 

The southern frontier is constituted by the Pyrenees, which 
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stretch in a continuous barrier from the Atlantic to  the Mediter- 
ranean, by the Languedoc coast of this latter sea (mostly flat and 
studded viith ponds enclosed within dunes) and by the high rocky 
fringe of Provence, up to the Italian border. The island of Corsica 
is the subject of a separate article. 

On the east France is bounded, from the Mediterranean to 
Lake Geneva, by the Alps, which separate the country from Italy; 
then by the Jura mountains, which form its boundary with north- 
western Switzerland; farther north by the Rhine, mhich divides 
France from Germany until the northeastern frontier leaves the 
Rhine plain near Rarlsruhe and, marching with the Saar. Luxem- 
bourg and Belgium. strikes the North sea east of Dunkirk (Dun- 
kerque). On leaving the Rhine it runs through the foothills of 
the Vosges and Hunsriick ranges to Luxembourg; then through 
those of the Ardennes and finally through the featureless lo.cvlands 
of Flanders. 

Presenting broad faces to the North sea, to the Atlantic and 
to the Rlediterranean, France is. therefore, a maritime state with 
access to important sea routes. By virtue of its long eastern border 
it is also linked closely with southeastern and n i th  western central 
Europe. 

PHYSIOGRAPHY 
Geology.-The geological history of France can be briefly sum- 

marized as follo~vs. 
Two principal periods of mountain building have occurred in 

France since Archaean times. During the first. nhich took place 
toward the close of the Palaeozoic era, a mountain chain (part 
of a more extensive European one knoxn as the Hercynian system) 
was raised, running from east to nest  through the northern area 
of the country. A second system running from southwest to north- 
east was also created in the south and centre. A long period of 
erosion mostly reduced these two ranges of mountains to pene- 
plains. The more uplifted remnants (now represented by the 
Vosges, the Ardennes, the Brittany uplands and the Massif Cen- 
tral) were subsequently covered by a thin layer of sedimentary 
rocks. Other areas of the country a e r e  overlaid in greater thick- 
ness by deposits of limestones, sandstones, marls and clays left 
during the ages by the retreats of successive invading oceans. 
These are now the lowlands of the Paris and Aquitaine basins. the 
Flanders plain, the RhBne-Sa8ne corridor and the Languedoc plain. 

In  mld-Tertiary times there took place a second period of fold- 
ing, nhich created the Alps and the Pyrenees. During this folding 
the exlsting blocks of older rocks were further raised. The area of 
the Massif Central itself became a region of intense volcanic 
activity which created a new relief in the shape of plateaus or 
rugged crests. The more outlying areas of the north and west 
mere only gently folded by this new disturbance. Erosion, ~irhich 
follo\ved in later Tertiary times, stripped much of the sedimentary 
cover from the older rocks and created valleys nithin their sys- 
tems. Thls erosion reduced the northern area to a surface of low 
relief, diversified, honever, by bands of more resistant rocks. 
Into the low Aquitaine basin and the RhBne-Sa6ne corridor Terti- 
ary sediments were deposited by the mountain rivers. France 
escaped the ice sheets of Quaternary ages, but local icecaps in the 
country's mountains contributed to the creation of valleys and 
the deposit of additional debris into them and existing plains. 

Thus, the principal and more surface geological divisions are 
briefly as follows: the Massif Central, of older crystalline rocks 
or more fertile volcanic and limestone; the Vosges and Ardennes, 
where granite is occasionally covered with sandstone; the pene- 
plain of Brlttany nhere granite is sometimes covered ~ ~ i t h  slates or 
sandstones; and the folded Tertiary mountains of the Alps and 
pre-Alpine zones, created later and comprising high massifs of 
granite and crystalline rocks and lower ranges or plateaus of lime- 
stone and sandstone. 

The chief lowland areas comprise: the Paris basin, varied and 
bordered by scarplands of limestone and sandstone, but mostly 
composed of sedimentary deposits laid down from Jurassic to 
Miocene times, in which alluviums, gravels and loam (loess, lintorc) 
predominate; the Flanders area, a district of clay, sand-capped 
ridges and chalk hills, under which lie the richest carboniferous 

strata of the country; and the Aquitaine basin of a later Tertiary 
formation than the Paris, where limestone is less frequent and 
sand or clay predominates and where gentle undulations replace 
scarplands. Other areas are the Languedoc plain of limestone and 
gravel in the south and the RhBne-SaBne corridor, a structural de- 
pression between the Alps and the Massif Central, which has been 
filled in by Miocene and Pliocene sediments or glacial and fluvial 
deposits. 

Natural Regions.-The surface of France is divided almost 
evenly between lowlands and hills or mountains. The principal 
lonland areas comprise a succession of valleys and plains inter- 
spersed with hills and plateaus which wheel in a deep rough arc 
from the Belgian border to the Pyrenees. Their base is the axis 
of mountains and outlying uplands from the Ardennes to the gate 
of Carcassonne 7%-hich divides the southern tip of the Massif Cen- 
tral from the eastern Pyrenees. I n  the north and west the valleys 
run roughly from northwest to southeast and thus form natural 
arteries into the centre of the country. Access from the Mediter- 
ranean area is provided either to the east and to the centre by the 
RhBne and SaBne corridor, which breaches the two great moun- 
tainous regions of the Alps and the Massif Central; or to the 
southwestern central areas by the gate of Carcassonne and the 
Garonne plain. 

The most extensive and highest mountainous area is that of the 
Alps nhich occupies the southeast. There the highest massifs and 
peaks rise to more than ro.ooo it .  (with Mont Blanc reaching 
15,781). The Alps are, ho~i~ever, pierced by a number of great 
valleys leading to passes, nhich make them relatively easy to cross 
in all directions. The core of the Massif Central is composed 
rather of plateaus, ni th  cones reaching heights of around 6,000 
ft. Within its mountains spring the headwaters of some of 
France's largest rivers. The Pyrenees, dividing France from 
Spain, form on the French side a steep rampart dominating the 
plains of Aquitaine. Their highest peaks rise to more than ~ o . o o o  
it., and passea through the chain are relatively rare. The t n o  re- 
maining mountainous areas in the east, the Jura (really part of the 
Alpine system) and the Vosges are lo~$er  (around 4,000 It.), less 
extensive and of a more rounded and smoother relief than the 
other systems. When treating the geography of France in some 
detail, it is convenient to divide the country into various regions. 

TIze i\Tortl~eastei.n Region.-This region comprises the Flanders 
plain, part of the Ardennes and Lorraine. The Flanders plain 
stretches from the North sea southeastward for about IOO mi. 
The maritime area (Cap Blanc-Kez to the Belgian frontier) in- 
cludes a low sandy coast bordered by dunes behind which lie re- 
claimed marshes and a flat clay plain. The hinterland is a rich 
agricultural region, linked to the ports of Calais, Dunkirk and 
Gravelines by canals. With its humid atmosphere and good soil 
it supports dairy cattle and horses. The maritime belt is suc- 
ceeded by a low central plain, mostly of clay and relieved by oc- 
casional ridges. I t  is watered by various rivers and bounded on 
the southwest by the Artois uplands. There wheat, barley and 
hops are grown. T o  the southeast, the plain runs into the foot- 
hills of the Ardennes. Stretching through the centre is the most 
important coal field of France, to which metallurgical, engineer- 
ing and textile industries are attached. 

The foothills of the Ardennes limit the southeast of the plain 
(of the Ardennes, only the small southwestern area is in France). 
They rise into a plateau covered with forest and moors of peat and 
clay. The area is deeply cut by the gorges of the Meuse and its 
tributaries. A harsher climate and poorer wooded soil are gen- 
eral except in the deep river valleys nhere a varied agriculture is 
practised. 

The southernmost part of the region comprises the limestone 
Lorraine plateau and plain, bounded on the nest  by the scarplands 
of Champagne and on the east by the Yosges. The plateau, ex- 
tensively wooded, is intersected by rivers (chief of which are the 
Saar, Moselle and Meuse) rising in the Vosges and in the lower 
border of southerly hills. Cultivation is practised, chiefly wheat, 
potatoes and beets and fruits together with stock raising. In  the 
plateau area are found the rock salts and iron ore which support 
the Lorraine industry; in the hloselle valley coal deposits are be- 
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ing increasingly exploited. 

Tlze Puris Basin.-The Paris basin in the north and centre of 
the country roughly covers a geographic area of I I O , O O O  sq.km. 
(42.471 sq.lni.) or about one-fifth of France. I t  is bounded on the 
northeast by the Artois hills, on the east by the Lorraine plateau 
and on the southeast by the Monts du Morvan and the plateau of 
Langres, which divide it from the corridor of the Sabne. To the 
south, the valleys of the central Loire, of the Cher and of the 
Indre may be included within the region; to the west, it merges 
into the eastern hills of Normandy; on the north it is bounded 
by the English channel. The principal artery is the Seine which, 
in its course, is fed by numerous rivers, especially from the east 
and southeast. Limestone is the predominant element and super- 
ficial deposits include clays, river alluvium and limon, the latter 
especially productive for cereal and root crops. 

The basin itself can be divided into several areas, most of them 
covered ni th a deep layer of linzon. The core (with Paris and 
its outskirts forming an urbanized and industrial centre) consists 
of various districts, each possessing many of the same economic 
characteristics. Brie, lying between the Marne and the Seine to 
the east of Paris, is a country of clay to the north and limestone 
to the south; it supports a varied agriculture, dairy cattle and 
sheep. Beauce, between the Seine and the Loire to the south, is 
a level expanse of limestone covered with limon and without im- 
portant rivers; it is one of the granaries of France because of its 
fertile soil; and again cultivation is varied by the raising of cattle 
and sheep. The district watered by the Risle, Eure and Iton to 
the nest of Paris is of similar soil but broken by deep river valleys 
and more nooded. That of Valois and the Soissonnais. lying to 
the north and to the northeast between the Oise and the Marne, is 
also a limestone area covered with limon, intersected by valleys 
and composed of rich farmlands. 

The outer core of the Paris basin is composed of various dis- 
tricts. nhich stretch into the neighbouring provinces of Maine, 
Normandy, Picardy, Artois, Champagne and Berry. To the \vest 
lies the clayey bocage plateau of Perche, partly in Normandy and 
partly in Maine. This region is particularly celebrated for the 
breeding of horses. I t  merges to the north with the more open 
country of Neubourg and St. Andre, an agricultural area with an 
emphasis on the raising of young stock for export. To the north 
of the Seine lies the dissected chalk plateau of the Vexin, where 
agricultural pursuits are supplemented in the river valleys by a 
small-scale cotton and ~voollen industry; and the woodland and 
pastures of the clay soils of Bray, where flourishes particularly 
stock raising and dairy farming. Bordering the coasts lies the 
Ievel, open district of Caux, where a thick covering of limon sup- 
ports arable farming and stock raising and where small textile 
towns are found in the valleys. Picardy, lying farther northeast, 
is a chalk upland, partly forested and divided by the valleys of the 
Somme, Authie and Canche. Where it is covered with limon in- 
tensive cultivation is found. Small towns specialize in sugar re- 
fining and distilling or in various branches of textiles. Farther 
north lie the bare chalk hills of Artois, bordered by the undulating 
meadow and woodland coastal area of the Boulonnais, again ex- 
tensively cultivated or given over to stock raising. 

The outer eastern area of the basin comprises the extensive 
Champagne plain. I ts  western fringe is composed of the Cbtes 
de Champagne, whose slopes, particularly south of Reims and 
around Epernay, form the vine-growing area of the province. In 
the extreme north bordering the Ardennes is a fertile area of culti- 
vated and pasture lands. A large area of the north and northwest 
is, however, covered with forest, ponds and marshes. 

Much of central Champagne (Champagne Pouilleuse) is a dry 
plateau of chalk without any covering of limon and with fertile 
areas only in the river valleys. Farther east is a wetter and richer 
district, supporting a mixed type of farming. In the southeast 
lies the more hilly, viooded and dry country of Bassigny. Weav- 
ing industries are found around Reims and Troyes, metallurgy in 
the St. Dizier- Joinville area. 

The southeast of the Paris basin is enclosed by the Langres 
plateau and the l lon ts  du Norvan. To  the south bordering the 
northern limits of the Massif Central, lies a region of lo~v hills 

and plains, which varies in character. Sologne, a little northwest- 
ward, is a sparsely populated district of sandy pine-covered soil 
or of marshland, capable in some places of supporting sheep; some 
attempt has been made to reclaim land there for agriculture. 
Farther south stretches the province of Berry. The Sancerrois in 
its northeast is a district of well-watered chalky hills which give 
a good pastureland. The centre of Berry comprises the wide loamy 
plain of the Champagne Berrichonne between the Loire and 
Chbteauroux. This offers a mixture of good arable land, sheep 
pasturages or wooded areas. 

Farther south\~~ard and westward toward the northwest of the 
Massif Central lie the districts of Brenne, an area of sand and 
ponds, Boischaud, of fertile valleys, and the hilly Val Berrichon. 
In  Berry extensive forests, abundant water pomer and the presence 
of iron ore formerly gave rise to a widespread metallurgical in- 
dustry. This chiefly survives in Vierzon and its district. 

Normandy.-Kormandy is divided into Haute Normandie and 
Basse Normandie. The former lies chiefly to the north of the 
Seine, and comprises the districts of the Vexin Sormand,  Caux 
and part of Bray, ~ h i c h  have been considered as belonging to the 
Paris basin (see above). Along the coasts of Haute Sormandie 
are the flourishing ports and fishing towns of Dieppe, St. ValCry, 
FCcamp and Le Havre. 

Basse Kormandie is a much larger area, lying to the west and 
southwest and south of the province. I ts  more easterly plains, 
which may be said to fall geologically within the Paris basin, from 
the Campagne de Caen and ~ v r e c y  across the Lieuvin (around 
Lisieux) to Neubourg and St. AndrC are widely covered n i t h  linzon 
and thus provide rich soils for the cultivation of grain crops and 
of fodders (for stock raising and fattening), fruit growing (e.g., 
apples for cider or spirits) or for dairy production (e.g., of cheeses, 
Camembert, Pont-l'Rv&que, etc.). Farther west lie the areas of 
the Cotentin and the Bocage Sormand. n hich belong geologically 
to the Armorican massif. The Cotentin peninsula is composed 
of central lo~vland and an extreme northern upland: the former 
comprises chiefly the Carentan plain and the Valognes basin, of 
alluvial soils, where drainage has considerably improved agricul- 
tural productivity; the upland resembles rather a bocage type of 
countryside. with coasts terminating in rocky headlands. 

The whole area supports a scattered but relatively dense popu- 
lation, specializing particularly in stock raising and dairy farming. 
Western Kormandy is chiefly composed of two parallel flat granite 
ridges, running from northwest to southeast, the Collines de Nor- 
mandie (reaching about 1,200 i t . ) ,  each cut by the valleys of rivers 
or tributaries. Soils are chiefly clays or, in the higher parts, sands. 
The whole area is well wooded and chiefly devoted to rearing cat- 
tle and horses or to fruit growing. 

Some industrial life is found within Basse Normandie. Mining 
and metallurgy are carried on around Caen and Cherbourg, \i7eav- 
ing at Flers and Alencon and tanning and lacemaking on a small 
scale in various towns and villages. 

Brittany.-Brittany, forming a peninsula to the west of Xor- 
mandy, constitutes a peneplain out of which rivers have fashioned 
deep valleys; two parallel ranges of hills run from west to east 
within the interior. Locally, the province is divided into the 
"country of the sea" (Armor) and of "the noads" (Argoat). The 
former comprises an extremely indented rocky coast line. along 
which there is an intense maritime life, chiefly in numerous small 
ports situated on the estuaries. The sedentary element of the 
coastal population is occupied chiefly in the cultivation of vege- 
tables. The interior of the province comprises the Rennes basin, 
an extensive area of lowland with fertile soil devoted chiefly to 
cereals, market gardening and stock raising; the Rohan plateau of 
moorland and \voods in the centre; and. in the west, the Chbteau- 
lin basin, which is mainly a dairying region. Throughout the 
vihole of the interior, vegetables, apples and the hardier grains are 
gromn. Stock raising is intensively practised; in the east, horned 
cattle and in the west horses predominate. 

The Provinces of the Lower Loire.-South of Normandy and 
Brittany lie the areas watered by the 101%-er Loire and its tributaries 
the Mayenne, the Sarthe, the Vienne, etc. Maine, in the north. is 
divided into Haut and Bas Maine. The former and eastern part is 
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a w-ooded region, interspersed with fertile soils which give rise 
to various agricultural pursuits. Bas Maine is country of a more 
bocage type. Throughout the whole province is a scattered popu- 
lation, practising stock raising and poultry rearing. Small deposits 
of iron ore, coal and slate are found, and, in addition, there exists 
some cultivation of linen and hemp. South of Maine lie the prov- 
inces of Anjou and Touraine, watered by the Loire and its tribu- 
taries. There a mild, sunny climate and fertile soil favour the 
cultivation of vines, fruits and various types of cereal. South 
of the Loire is the province of Poitou. I ts  western area, La Ven- 
dCe, is, in the north, chiefly a dissected plateau of sandy and in- 
fertile soils whose vegetation is moor and gorse. or of a bocage 
type; but nearer the coast and to the south is a richer area sup- 
porting all types of cereal, stock and poultry. 

The southwestern part of Poitou marches with the old maritime 
province of Aunis. The rest of the province comprises Bas Poitou, 
an area of plain and marshland where market gardening predomi- 
nates; and the "gate" of Poitou. a low plateau between the north- 
western outskirts of the Massif Central and the southeastern end 
of the Armorican massif, composed of chalk soils supporting live- 
stock and crops and offering a ready means of access between the 
Paris and Aquitaine basins. 

The Southwestern Plains.-A longitudinal expanse covering ap- 
proximately one-seventh of France's surface begins south of 
Poitou. I t s  western border is the Bay of Biscay and its eastern 
the edge of the Massif Central. To the south it  broadens east- 
ward to include the wide valleys of the Dordogne, the Lot and the 
Garonne, so that its base stretches along the whole of the Pyrenees. 
In  general, the area is one of varied agricultural occupations. In- 
dustries are chiefly found in the few large-sized towns. 

The various geographical divisions of this extensive region are 
as follows: In  the northwest, Angoumois on the east and Saintonge 
on the west form an area of limestone and marl, sloping gradually 
to the coast. Watered by the Charente and its tributaries, this 
area is one of open country, becoming somemhat swampy near the 
sea and the broad estuary of the Gironde, which forms its south- 
western boundary. Much of the land is given over to arable farm- 
ing, and there is extensive dairy farming. Along the eastern val- 
leys betveen Saintes and Angoul6me stretch the vineyards of 
the Cognac district. 

To the southeast of Angoumois lie the plateaus of PCrigord and 
Quercy. PCrigord (with a general height of about 700 ft.) is of 
limestone and provides a poor cornland and pastures. The river 
valleys of the Dronne, Isle, VCzere and Dordogne, which cross it  
from east to west, offer, however, a much better soil on which a 
variety of cereals and fruits together with vines are grown. The 
still more southeasterly plateaus of Quercy are higher (reaching 
nearly 2,000 ft .) ,  but their limestone has usually a poor produc- 
tive soil, though the river valleys are wide and fertile. 

From the western bank of the Gironde toward the Basses- 
PyrCnCes and the Spanish border stretches the westernmost part 
of the ancient province of Guienne-et-Gascogne, a remnant of the 
former duchy of Aquitaine. This extensive area, now comprising 
the western and southern parts of the Gironde de'partement and 
the de'partement of the Landes, can be divided into several regions. 

The whole of the long coastal belt is low, rectilinear and flanked 
by dunes. At its northern extremity, between the Bay of Biscay 
and the Gironde, lie the districts of ilICdoc and the Bordelais: 
there the coastal districts are marshy areas of sand or sandstone 
studded with ponds or covered with pines; inland the vines, fruits 
and vegetables are grown on low slopes. T o  the south of the 
Bordelais the coastal belt stretches monotonously in a flat broad 
plain behind the barrier of dunes. Formerly a waste of sand, 
swamps and dunes underlaid with an impervious deposit of "iron 
pan," large areas have been reclaimed by drainage and afforesta- 
tion. Farther inland stretch the immense forests, chiefly pine, of 
the Grandes Landes. Large areas of these forests are composed of 
plantations, which have to a great extent curtailed the marshy pas- 
tures where herdsmen on stilts graze their flocks. The southern 
inland area of the Landes, the Chalosse, is a higher and more popu- 
lated area, where is found the cultivation of wheat, maize and to- 
bacco and certain mineral deposits. 

East of the Landes stretches the broad Garonne valley, which 
forms the heart of Aquitaine. There is found the richest soil and 
the greatest density of population. In  particular the Agenais, be- 
tween the Lot and the Garonne, with its limestone soil yields good 
crops of wheat, vine and fruits. 

South of the Agenais, across the Garonne, lies the district of 
Lomagne with its heavy and fertile soil favouring the cultivation 
of cereals and stock raising. Still farther south is Armagnac, 
an area of irrigated meadows of maize and wheat and vine-covered 
slopes. Again to the south, under the Pyrenees, stand the stony 
plateacis of Lannemezan and, westward, of Bigorre, arable or 
wooded in their lower areas but drier and affording a poor pasture 
higher up. 

The Massif Central.-The Massif Central may be represented 
as an immense core around which the northern and western valleys 
and plains wheel. I t  covers roughly about one-sixth of France, and 
is the most important source of the country's rivers. The Massif 
Central itself can be divided into several well-defined areas. 

The central area comprises the volcanic country of Auvergne, 
where cones or puys (e.g., the Plomb du Cantal and Mont-Dore) 
rise up to around 6,000 it .  and massive plateaus are dissected by 
deep and often broad fertile valleys. The volcanic soils favour 
both cultivation and stock raising. The upper slopes of the moun- 
tains, snow covered in winter, offer a summer pasture which sup- 
ports a migrant population. Cutting westward out of the volcanic 
mass run the headwaters of the great rivers which cross the 
Aquitaine plain, the Lot, the Dordogne and the Charente. To the 
east the Massif Central consists of a succession of south-north 
chains, divided principally by the river valleys of the Allier and 
the Loire, which broaden to the north and finally enter the southern 
borders of the Paris basin. The eastern boundary of the region 
is the RhBne valley. 

In  the southeast the CCvennes mountains form a dissected frame 
to the wide plain west of the RhBne delta. Along the valle? s 
of the CCvennes grow wheat, olives and mulberries. Higher up 
are forests of beech and chestnut interspersed by summer pas- 
tures. South of the mountains of Auvergne lie the lava plateau 
of Aubrac and lower limestone plateaus (les Causses), cut by the 
headstreams of the Lot and of the Tarn. There sheep can be pas- 
tured and hardier cereals grown. The western and northwestern 
parts of the Massif constitute an extensive plateau deeply indented 
by the upper courses of numerous rivers. In  the higher regions, 
the country consists of moors or poor grassland; in the lower, the 
soil supports intensive cattle raising and some production of 
cereals. 

The Pyrenees.-The Pyrenees extend for about 300 mi. from 
the Bay of Biscay to the Mediterranean and form a natural fron- 
tier between France and Spain (roughly 60 mi. in depth at  the 
centre, 2 0  in the west and 6 in the extreme east). Many of their 
peaks (particularly in the centre) rise to more than 10,000 ft., and 
passes through the barrier are relatively rare. 

The chain can be divided into a western, a central and an east- 
ern region. I n  the west, few dominating peaks are found; the 
mountains consist mostly of a high limestone plateau below 6,000 
ft. Along the valleys grow vines and maize; on the lower slopes 
are woods of chestnut and ash; and good grazing land is common 
even in the higher levels. The central Pyrenees contain high mas- 
sifs and peaks cut by transversal valleys and gorges through which 
the headwaters of the Garonne and its tributaries flow; the lower 
heights are covered by forests of ash and beech. In  the eastern 
Pyrenees longitudinal valleys merge into basins or plains, and the 
influence of a warm climate is felt: vegetation on the mountain 
slopes is chiefly the cork oak and Mediterranean chestnut, broom 
and plants subsisting on a drier soil. 

The &lediterranean Littoral.-From the eastern Pyrenees to the 
Italian border stretches the Mediterranean littoral. I t  can be 
divided into two areas: the low coastal Languedoc plain running 
eastward in a rough semicircle south of the Massif Central from 
the Roussillon valley to Marseilles; and the narrower band of 
Provence, where the southern Alps sometimes run down to the sea. 
R~ussillon, an irrigated gravel vale, is an intensively cultivated 
area of vine and early vegetables, with marshes or ponds along 
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the coast, from which in some cases land has been reclaimed. 
Along the coastal strip of the plain of Languedoc lie long belts 
of dunes enclosing lagoons; but farther inland are arid gravel 
lands, supporting extensive vineyards and backed by undulating 
limestone uplands nhich merge with the foothills of the CCvennes. 

The lower RhBne valley and delta to the east of the plain com- 
prise marshy lands such as the Camargue; drainage has turned 
much of the delta into rich farmland, pastures and market gar- 
dens, but the lox~er lands bordering the branches of the RhBne and 
its tributaries still remain swamp. ' 

East of ,2.larseilles begins the mountainous country of Provence. 
In the southernmost part of this province there is first a series 
of east-west limestone ranges and then the granitic Alaures and 
Esterel mountains, between which lie broad plains. Agricultural 
production specializes in vines, wheat, fruits and flowers. To the 
northeast rise the Maritime Alps which at the eastern end of 
the littoral approach close to the coast. This is a higher dry 
area, sparsely populated except along the narrow coastal plain. 

The Alps.-The French Alps stretch from Lake Geneva to the 
Mediterranean (about 248 mi.) and from the RhBne valley to the 
Italian border. They contain some of the greatest massifs and 
peaks of the Alpine system ( l lon t  Blanc, I j,781 ft.) but are 
breached by wide valleys and passes. 

The Alpine area can be divided into the lower limestone ranges 
stretching from Geneva to the DrBme valley, roughly the western 
section (Alpes de Savoie and du Dauphine). The eastern section 
comprises loftier granite and crystalline massifs of the western 
Alpes Pennines and Alpes Graies. where are to be found the highest 
peaks. Farther south lie the Alpes Cottiennes, crystalline mas- 
sifs interspersed with limestone ranges; these higher ranges broken 
by deep n a r r o ~ ~  valleys offer little opportunity for' cultivation or 
even stock raising. At the southern end of the Alpine area are 
the Alpes Maritimes: chiefly of Jurassic and limestone rocks and, 
in general, of a poor soil supporting a scattered population. 

Elevation governs to a large extent the economic value of this 
area. In  the lower valleys (more common in the west) the soil 
produces cereals, fruits and vines. Above 2,joo ft. cultivation 
becomes rare, and vegetation chiefly comprises coniferous forests 
or extensi~re pasturages which form the greatest wealth of the Alps. 
These pasturages; many of which are summer ones, extend to the 
lower limits of perpetual snow (around ~o;ooo  f t . ) ;  the lower 
slopes support cattle and the higher ones sheep or goats. Through- 
out the area is a scattered mineral wealth, \\-hich is only slightly 
exploited, but in the 20th century the numerous swift rivers were 
increasingly harnessed for the production of electric power. 

The RIzo*?ze-SaGne Valley.--The Rhbne valley, dividing the 
Massif Central from the French Alps, extends from the hlediter- 
ranean to a point above Lyons. Thereafter the valley is continued 
northward by the broader plain of the SaBne up to the Vosges 
mountains and the plateaus of eastern France. Thus, a continu- 
ous corridor about 340 mi. long leads to the eastern heart of the 
country. Easy access can also be obtained to the n o r t h ~ ~ e s t  
through gaps between the north of the Massif Central and its 
northeasterly extensions. to the northeast through the Belfort gap 
and the north through the hlarne, Meuse and XIoselle valleys. 

From Avignon (the northern end of the RhBne plain), the cor- 
ridor is relatively narrow. I t  is bordered by the poorly forested 
hills of Bas Dauphin&. Above Lyons the SaBne cu.ts a wide 
band about I jo mi. in length and forms a fertile region of plains 
or l o ~ i ~  hills, \+-atered by its various tributaries. 

Tlze Jzm-The Jura mountains form the eastern flank of the 
SaBne plain and curve in an arc about 3;  to 45 mi. broad for 
about 18; mi. to form the frontier between France and Switzer- 
land. They are predominantly limestone ranges, rising to heights 
of j.000 ft.! and fall into two longitudinal sections known as the 
Folded Jbra and the Plateau Jura, the latter lying to the west and 
descending in stages to the SaBne plain. The ~vhole area is rela- 
tively sparsely populated, with a poor soil. 

The Rhilze 1~alley.-The northern half of France's eastern 
border is formed by another broad river valley, the Rhine, stretch- 
ing from the Swiss border to the German Palatinate and framed 
to the west by the Vosges. The alluvial plain in the extreme south 

is fertile, producing cereals, market-garden produce, hops and 
vines. Farther north around Mulhouse the soil becomes, homever, 
gravelly, and toward the Rhine itself, forested. To the west, in 
the outlying valleys of the Vosges, is a considerable textile indus- 
try. The northern part of the plain is composed of very fertile 
soil, interspersed with small gravelly areas covered by forests. 
There are grown corn, sugar beets, tobacco, hops and fruits. Pe- 
troleum and mineral deposits give rise to various industries. 

The T'osges.-The Vosges stretch northward in long rounded 
folds to the west of the plain of the Rhine, dividing i t  from 
Lorraine. They are divided into the Hautes Vosges in the south. 
a granite massif whose rounded tops rise to about 4,500 ft., and 
the Basses Vosges in the north, sandstone rocks of a lesser alti- 
tude. The former are breached by various low passes. They are 
well forested, and in their valleys stock raising is found side by 
side with textile and wood industries. 

The Basses Vosges form a steep escarpment over the Rhine 
plain, but descend more gently eastward toward Lorraine. They 
also are well forested and supply wood for various minor indus- 
tries. A more extensive occupation is that of glassmaking for 
numerous uses. Cultivation is mostly confined to potato growing 
for distillery and starch industries. 

Vegetation.-The flora of France may be considered geo- 
graphically as comprising four elements: the central European or 
continental, the oceanic or Lusitanian, the Mediterranean and 
the alpine. 

I n  the northern and central regions of France, m-hich include 
most of the country, the central European or continental type of 
vegetation is found. This consists, where the natural succession 
of plants has reached its climax, of deciduous summer forest, 
chiefly oak and beech. The valley of the lo~ver Loire is marshy, 
but the highest hills south of the river are covered with moorland 
consisting largely of gorse and heather. 

Part of the marshy plain bet~veen the Massif Central and the 
Loire has been planted with pines, birch and oak, but large tracts 
of gorse and bracken and areas of peaty moorland remain. Big 
stretches of oak and beech forest cover the upper slopes of the 
valleys of the Oise and lower Seine; the chalk land of Picardy, 
where tall poplars and ~ v i l l o ~ ~ s  line the banks of the Somme and 
where there is a marshy valley containing islands of market gar- 
dens which have to be reached by boat; the crest of a long ridge 
in the Pays d30the;  the plateau of the Argonne, where the valleys 
are marshes with dense undergrowth; the southern part of Alsace, 
where there is also a great deal of marsh with w i l l o ~ ~ s  and poplars; 
and the iimestone of PCrigord, where truffles are found in the oak- 
woods. On the Jurassic limestone round Boulogne there is short- 
turfed downland, and on the rocks of the adjacent Marquise dis- 
trict gorse and heather predominate. 

Along the Atlantic coast is the belt of oceanic or Lusitanian 
type of flora. There, in the wetter places, will be found moorland 
with willo~vs, bog myrtle (Myrica gale). Sphagnum, Pingz~icula 
lusitanica, two heaths, Erica vagalzs and E .  ciliaris, etc. LVhere it  
is drier, scrub occurs with alder, stunted oaks (in the more shel- 
tered parts), petty whin (genista anglica) and so on. On the up- 
lands of Brittany and on the highlands south of the Loire are large 
tracts of moor and scrub. Behind the sand dunes of the Landes, 
farther south, the swamps have been drained and reafforested with 
pines. 

The Mediterranean element occurs in the south, where olives, 
vines, mulberries and figs are common, with the strawberry tree 
(Arbutus ztnedo), laurels and the Mediterranean heath (Erica 
rrzediterranea). There the typical Mediterranean scrub communi- 
ties, called maquis and garigue, are found. The former is low 
scrub, often dominated by the maritime pine (Pinus pi?zaster), 
with myrtle (Myrtzls conznzunis) and wild olive as its chief asso- 
ciates. The latter consists of discontinuous low scrub with large 
patches of bare soil: the kermes oak (Quercus coccifera) is often 
the dominant tree with broom and gorse, or there may be aromatic 
communities containing lavender, thyme, rosemary and other 
herbs. In  Provence oranges are grown, and imported Ezccalyptus 
and dwarf palms flourish in the hot sheltered places. blediter- 
ranean conditions prevail in the Ckvennes, where olives, mul- 
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berries and vines are grown in the valleys, while above them chest- 
nuts have been planted for food, replacing the beeches; higher up 
still are grasslands. The forests of the south are largely of Aleppo 
pines (Pinus halepe?zsis) and maritime pines with local woods of 
evergreen oaks, Spanish chestnut, etc. The eastern half of the 
Pyrenees bears forests of cork oak (Queucus suber) and kermes 
oak, Spanish chestnut and other Mediterranean types, while the 
western half supports a continental flora with forests of ash and 
beech on the lower slopes (see PYRENEES). 

The alpine flora is found immediately below the snow line 
on the mountains. (See ALPS.) There grow the cushion plants 
such as Silene acaulis, Androsace, Primz~la and Saxifrage with 
mosses and lichens. Below the alpine zone comes the subalpine, 
where dwarf pines and juniper, bilberry and dwarf rhododendrons 
are among the flowering plants. Next below this, in the Alps, is a 
continuous belt of conifers, while on the lower slopes grow7 beeches, 
oaks and other deciduous trees. Large areas of forest have been 
turned into pastureland in the Alps. In  the Vosges and the Jura 
there are extensive tracts of coniferous forest on the lower slopes 
with grassland, moorland and sivamps higher up. Some of the 
higher parts of the Massif Central are covered with marsh and 
moorland, with ~voods of chestnut (grown for food) and beech. 

Fauna.-Central European in character, the fauna of France 
includes about go species of mammals. The many fossil remains 
of prehistoric animals found show that the mammoth was once 
plentiful in the valleys of the Rhbne and the Sabne and in the 
Paris basin. The largest beast now living is the brown bear, still 
plentiful in the Pyrenees but in the Alps found only in the remoter 
forests. The ~volf,  very common up to 1880, became about 1900 
in danger of disappearing from its haunts in the big stretches of 
forest scattered over the country, while the lynx completely dis- 
appeared. Other inhabitants of the forests include polecat and 
marten; the rarer wildcat, found in most of the big stretches of 
forest but not in Brittany or Normandy; the stoat, found in all 
but the southern forests; the rare sable of the east; the dormouse 
of the east and southeast; and the wild boar, especially common 
in the Haute-Marne and the Ardennes. 

Roe deer live in nearly all the forests, in some of which they 
are protected, but red deer are much more restricted in their dis- 
tribution. There are different species of chamois in the Alps and 
the Pyrenees, while the ibex, once very common in the Alps, was 
hunted out of the country. Among other beasts of the mountains 
are the alpine hare (Lepzls ti~nidusj,  which occurs above j,ooo ft.; 
the marmot, found up to ~ o , o o o  ft . ;  mountain varieties of bat, 
vole and shrew and, in the Pyrenees, a special kind of muskrat 
(Calernys pyrenaicus). The commonest mammals in the country 
are small insectivores, carnivores and rodents, including hedgehogs: 
shrews, moles, bats, foxes, weasels, squirrels, voles, mice and 
rabbits. Badgers are locally common, while hares are found chiefly 
in the northeast and hamsters are becoming increasingly rare. 
Most of the rivers contain otters, but beavers: once common in 
nearly all the rivers, are now found only in the Rhbne and the 
Camargue where they are protected. The brown rat (Rattz~s nor- 
vegicus) was introduced in 1750 and largely displaced the black 
rat (Rattus rattusj,  which probably came in at the time of the 
crusades. The mouth of the Somme is the home of a colony of 
seals, and there are porpoises and whales in the coastal waters. 

A high proportion of the bird population of France consists of 
summer visitors which winter farther south. There are also many 
winter visitors and migrants. There are very few endemic species. 
In  the Mediterranean region blackcaps, buntings, bee eaters and 
many others are common; terns nest in colonies along the south 
coast; in the Camargue stilts, flamingos, egrets and night herons 
breed; storks are seen especially in Alsace; eagles, falcoils and 
vultures haunt the mountains, but the lammergeyer is only found 
in the Pyrenees. Wood pigeons visit the country in summer; 
pheasants became common after their introduction from Asia; 
red-legged  artr ridges are found in the south and hazel hens in the 

thrushes, tits, magpies, rooks and other passerines, owls, buz- 
zards and harriers and r~a te r fo~vl  of vaiious kinds. Round the 
coasts are numbers of oyster catchers. gulls and other sea birds. 

Various species of frogs and toads, lizards, slorvworms and 
snakes are found all over the country, but only in the south is 
the serpent lizard (Clzalcides striatus) to be seen. Of river fish 
the most abundant are eels, chub. perch, pike. carp and roach. 
Salmon spawn in the Loire. Allier and Rhine and in the streams of 
the northnest. and trout live in the rivers of the north and in the 
lakes and streams of the Alps. Sturgeon, found in all river mouths 
in the middle ages, are now confined to the Rhbne and the 
Garonne; flounders, lampreys and mullet are caught round the 
coasts. Lobsters, crayfish, scorpions (in the Midi), insects and 
many other invertebrates are abundant. 

Climate.-Two factors chiefly govern climatic conditions in 
France: the country's partly oceanic and partly continental posi- 
tion. and its variety of relief. Four broad types of climate can be 
distinguished: a western oceanic with moderate rainfall. less fre- 
quent in summer, and a relatively equable diurnal and annual 
temperature; a modified continental with more extremes of tem- 
perature and summer rain; a Mediterranean with hot dry summers 
and mild wetter winters; and a mountain one of cool summers and 
cold sunny winters. 

Prevailing winds in winter are westerly and south~iresterly in 
northern and western France. with periods of easterly over the 
northern area; and northwesterly in southern France. In  summer 
they are westerly or northwesterly over most of the area. Two 
local minds which are experienced in the Mediterranean area are 
the mistral, a cold northerly one, sometimes of gale force and 
particularly common in the RhBne valley and in Languedoc; and 
the marin, a strong southeasterly which is also felt in the Garonne 
plain. 

Temperature is governed by latitude, altitude and proximity 
to the sea. but no part of France is free from frost or snow ex- 
cept the most sheltered areas of the Mediterranean. I n  addition 
to this part of France, the coast of Brittany enjoys a temperate 
minter. In  the higher areas of the centre and the east the mean 
winter temperature is below freezing and snow lies unmelted for 
considerable periods. 

Rainfall is particularly heavy in the mountainous areas (more 
than 55 ~ n .  yearly) and in their adjacent hills and plateaus (3 1-55 
in.) and also in Brittany, the Landes, the Cotentin and the hillier 
parts of Normandy and coastal areas of the northeast. Along the 
Mediterranean, the Garonne plain and large expanses of the centre 
it is between 23 and 31 in. with figures below 31 in. in certain dis- 
tricts. 

TABLE I.-Clit+zate Averages 

1 / Brest Paris strasbourgi Bordeaux 1 Marseilles I 

Temperature. 62.6' F. 63.7' F. 63.9' F. 1 68.4' F. 71.1" F. 1 August {Rainfall. . I 2.oin. I I.qin. I z.7in. i I .gin.  I w i n .  I 
Table I gives some figures of temperature and rainfall repre- 

sentative of towns in different latitudes. 

BIBLIOGRAPHY.-For general geography: L. Gallojs and P. Vidal de 
La Blache (eds.), Ge'ographie universelle, vol. vl, 3 parts, by A. 
Demangeon (Paris, 1946) ; E. de Martonne, Geographical Regions of 
France (London, 1933) ; and A. Demangeon, A. Chollez and C. Robe- 
quain, France me'tropole et ses colonies (Paris, 1938). For geology: 
L. de Launay, Ge'ologie de la France (Paris, 1921). For the coasts: 
A. Briquet, Le Littoral du nord de la France (Paris, 1930) ; and the 
three Admiralty books, The Channel Pilot, vol. ii, The hfediterraizealz 
Pilot, vol. ii, and The Bay of Biscay Pilot (London, 1938, 1930 and 
1937). For flora and fauna: G. Bonnier, Flore cowzpldte de France, 
Suisse et Belgique, 12 vol. (Paris, 1912-35) ; and P. de Beauchamp, 
L. Chopard et al., Fauize de France (Paris, 1921, et seq.). For maps: 
Atlas de France (Paris, 1933, et ~ e q . ) .  (J. D. L.) 
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eastern forests, but the capercaillie had almost disappeared by Geographically, France occupies a happy position between con- 
mid-20th century. The lap~\ ing nests regularly, and curlens and tinent and ocedn. Situated at  one extremity of that indented 
kites are common when on migration. TVoodcock and larks are peninsula knovin as Europe, France is closely united to the body of 
frequently seen, and cornmon everywhere are dunnocks, warblers, the continent-at once and equally a maritime and a land power. 
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If its position between north and south made it  from earliest times 
the meeting place of peoples, it has also had the task of defending 
on the north and east an extended land frontier and long seacoast. 
Hence French governments have been ever torn between two es- 
sential but not always reconcilable policies. 

The foundation of Marseilles about 600 B.C. by Greeks from 
Phocaea in western Asia Minor affords the first approximately ac- 
curate date in French history. At that time the Mediterranean 
coast and much of the hinterland of what is now France was 
inhabited by the Ligurians. A second and even more important 

tion and who were to  play so great a role in its history, seemed as 
yet far from such pre-eminence: they were less civilized than the 
Visigoths and Burgundians, and they were pagans: and by a 
double paradox, it Tvas this that helped them. Their strength as 
fighters enabled them to extend their power and keep out fresh 
invaders; and, further. the church has always preferred pagans to 
heretics. The conversion of Clovis to the Catholic faith was a 
master stroke: a t  one and the same time it  made his fortune and 
that of the Franks. A common faith was to become the token of 
a unified state and the foundation stone of Christian France. 

invasion was that of the Celts or Gauls, a tall. blond race who 
came from beyond the Rhine and spread themselves throughout THE MEROVINGIANS 

Gaul in successive waves of immigration during the course of C1ovis.-Clovis was the king of only one of the tribes of Salian 
two or three centuries until it became a Celto-Ligurian country. Franks who, under his iather Childeric, had come in search of new 
Settled in distinct tribes, the Gauls never achieved a centralized lands to cultivate in the rich valleys of the Somme and the Oise. 
government. The victory of Caesar over the Gauls (57-52 B.c.) When the victory of Soissons (486) over Syagrius, last represen- 
was, above all, the result of the fact that he never had to face a tative of the fallen Roman pou7er in France, had brought the 
united Gaul until. after six years of spasmodic effort, it united power of Clovis to the Seine and then to the Loire, Remigius, 
for a day round Yercingetorix only to die heroically a t  Alesia. 

The Roman conquest brought civilization in its train. The as- 
similation of a conquered people is an essential of successful con- 
quest, and in this art Rome ~vas  a past master. Roman rule was 
a harsh but beneficial discipline, and Gaul speedily forgot its in- 
dependence, although an attempt was made (A.D. zjg-273) to 
establish a separate Gallic empire. The Pax Romana was seen to 
be preferable to the former anarchy: as a result of the existence 
for three centuries of a common policy, language, religion and 
administration, Gaul prospered under the Romans. (See also 
GAUL.) 

Despite the benefits of the Pax Romana, the strongest bond 
uniting Gaul and Roman was their common fear of the barbarians 
who thrust themselves unceasingly against the eastern frontier. 
Many times already the storm had burst over Gaul. I t  had re- 
quired a iliarius to stem the torrent of the Cimbri and Teutoni 
(102 B.c.), a Caesar to hurl back the Germans under Ariovistus 
into their mountain fastnesses ( j 8  B.c.). Then the mestern hori- 
zon brightened until the disaster to Varus wounded cruelly the 
pride of an Augustus. Abandoning the conquest of Germany, the 
Romans for two centuries entrenched themselves behind the forti- 
fied frontier line that ran from Cologne to Regensburg, affording 
a protection to which the Gauls gratefully acquiesced. But under 
the pressure of migrating tribes upon those already settled, the 
German invasion gradually penetrated across the frontier, now in 
the guise of colonization, now in that of war. Suddenly, a t  the 
beginning of the jth century, under a violent forward thrust of the 
German tribes, themselves subjected to the pressure of the Huns, 
the Rhine frontier, denuded of guards by civil wars. was swept 
away. For 70 years (405-475) the tempest raged over Gaul. 

The barbarians were groups of tribes and not a single nation. 
For them there mas so little question of substituting a barbarian 
empire for that of Rome (for which they entertained a super- 
stitious reverence) that their conquests seemed to them illegiti- 
mate without imperial ratification. When the first storm had 
passed, the Visigoths had established a powerful kingdom from 
the Loire to Andalusia. The Burgundians set up another in the 
valleys of the Rh6ne and Sa6ne. Finally, the Franks, divided into 
two groups, settled in northern Gaul: the Ripuarians round 
Cologne and the upper Moselle; the Salians round Cambrai and 
the Somme. For a last time all the barbarians, auxiliaries of 
Rome, ranged themselves under Aetius in 451 to overthrow near 
Chblons the hordes of Attila. Then the empire of the west re- 
treated over the Alps to die. 

The Roman Church, which survived the empire, inherited to 
some extent the imperial attitude toward barbarian Europe. 
Gradually the "City of God" came to take the place of the Roman 
state as the guardian of civilization. That they might re-establish 
order and maintain it, the bishops sought from the barbarian kings 
the support that they had hitherto received from the empire in 
their contest with the Arian heresy and with the survivals of 
paganism. But the Visigothic and Burgundian kings were infected 
with Arianism, and to them the bishops were inevitably opposed. 
The Franks, who were to give to the land its permanent designa- 

archbishop of Reims, made a swift decision. To  Syagrius. now 
a fugitive among the Visigoths. he preferred Clovis, who as an 
ally could be as useful as he would certainly be dangerous as an 
enemy. For his part Clovis well understood that he would never 
bring Gaul beneath his sceptre without the support of the church 
and of the Catholic Gallo-Romans who were tired of anarchy. 
Clovis laid the foundations of the French state by his conversion 
to Christianity, due to his wife, Clotilda, and to Remigius, rather 
than by his victory over the Alamanni at  Tolbiac (496). 

From that time forth his conquests took on the character of 
holy wars: after the victory of Dijon in 500, he became nominal 
overlord of the king of Burgundy; in 507, by his victory a t  VouillC, 
he set free the whole of Aquitaine from the Arian Visigoths and 
drove them into Septimania (the march of Gothia) and Spain. 
In order to prevent a possible coalition of the Frankish tribes that 
had remained heathen, Clovis deposed and assassinated their kings. 
In these murders the church saw only the divine reward to a faith- 
ful soldier and convert from paganism and gave its consecration 
to his triumph by appointing him to preside over the council of 
OrlCans (511). Clovis, like the Christian emperors before him, 
became for the church a new David. Finally, the eastern emperor 
Anastasius, by sending him the consular emblems, gave a legal 
sanction to his rule, even as the church had sanctified his military 
conquests. Thus the ilferovingian dynasty was enabled to hold 
sway for two centuries and a half. 

T h e  Successors of Clovis (511-751).-After the death of 
Clovis, his house produced no monarchs worthy to rank with him. 
Neither the Roman law nor the influence of Christianity was 
strong enough to preserve the unity of the state. The Frankish 
custom of partitioning the royal domains a t  the death of each 
king to the exclusion of the female line, as though the kingdom 
were a private estate, coupled with the avariciousness of the 
princes, occasioned constant civil wars. Thus at  the death of 
Clovis (511) his domains were divided into four kingdoms (Reinis, 
Paris, OrlCans and Soissons). For 50 years, indeed, his heirs 
sought to continue his work and to add to his dominions. From 
523 to j32 they subdued Burgundy and Provence, and love of 
booty brought their armies into Italy and Spain. They even at- 
tempted the conquest of Germany. Because of the accident of 
Clotaire 1's surviving his three brothers the dominions of Clovis 
were reunited from j j 8  to j61. But on the death of Clotaire, his 
kingdom was once more divided among his four sons, and during 
the years 567-613 domestic tragedies checked the progress of the 
Merovingian power and took the place of wars of aggrandizement 
and pillage. No trace is to be found of any political ideal in the 
wars between Chilperic and Sigebert. Chilperic's murder of his 
Visigothic wife Galswintha may have caused her sister Brunhilda, 
wife of Sigebert, to urge her husband to make war, though ambi- 
tion was urge enough. After Sigebert's death Brunhilda carried 
on the strife. Her bitter rivalry with Fredegond, Chilperic's 
widow, is the thread on which the history of continuous war is 
hung. The central authority grew steadily weaker. I t  was further 
threatened by the growing pomer of the bishops and great nobles 
against whose aggressions Brunhilda strove all her life. Two 



FRANCE 
landmarks in this struggle are the treaty of Andelot in 587 and 
the edict of Clotaire I1 in 614 by which benefices granted to the 
aristocracy of high officials mere made tenable only for life. But 
these exhibitions of strength were but momentary and could do 
little to arrest the steady development toward the feudal days (see 
FEUDALISM). The ordinary freeman, unprotected because of the 
weakness of royal power, nras driven to commend himself to 
the local bishop or great noble. 

T h e  Mayors  of the Palace.-From the 7th century onward, 
the mayor of the palace (see MAYOR; MAYOR OF THE PALACE) 
seriously weakened the already failing authority of the kings. The 
palace in those days as in the time of the empire and in mediaeval 
times, was the court of the king and the seat of his government. 
The mayors controlled this ambulatory court and in effect con- 
trolled the state; they sought not only to be independent but also 
to establish over the rest of the Frankish kingdom the supremacy 
of that division over which they ruled. Some tried to re-establish 
a unified Frankish monarchy and the rule of the state over the 
church; others, who were distrustful of the idea of a single king- 
dom, sought above all to assure their own independence. For a 
century (613-714) these two opposing tendencies can be traced. 
After a brief revival of the royal power under Dagobert (628- 
638) there ensued its long decadence with meaningless partitions, 
perpetual minorities, the ever-increasing power of the mayors over 
the rois fui7te'a~zts and, finally, the duel between the Keustrians of 
the west and the Austrasians of the east (see AUSTRASIA; NEUS- 
TRIA) and the great conflict between Ebroin, mayor of Neustria, 
and Archbishop LCger, who was all-powerful in Burgundy. The 
battle of Tertry (687) finally decided the struggle in favour of the 
Austrasians under Pippin of HCristal; but the death agony of the 
degenerate hferovingian dynasty was prolonged until 751. 

THE CAROLINGIANS 

Merovingian savagery and chaos ended in a general paralysis 
of the state. A new Clovis was needcd and found in Pippin I1 
of HCristal. I n  his person he united the two great houses, of Pip- 
pin and of Arnulf, archbishop of Metz. The Pippins, from father 
to son, had succeeded to the mayoralty of the palace in Austrasia 
from 61 j to 655. They had at their back a great company of vas- 
sals and vast landed estates; above all they had patience-without 
which nothing lasting can be built. I t  took them nearly IOO years 
to supplant the Merovingian by the Carolingian dynasty. 

Pippin of HCristal governed under four kings. A pioneer, he 
began all those tasks which his descendants were to carry to com- 
pletion; he himself was precipitate in nothing. As warrior, he de- 
fended the frontiers that were threatened by the Frisians, the 
Alamanni and Bavarians; as a son of the church, the descendant 
of Arnulf, he brought in the train of his armies missionaries 
through whom the Carolingians were to consolidate their con- 
quests. He died in 714 without having deemed it opportune, or 
without having found the occasion to sweep away the phantom 
kings whose sole utility was to date charters and diplomas. 

Char les  M a r t e l  (714-741).-With Pippin's son Charles be- 
gan the greatness of Austrasia. He  accon~plished successfully a 
fourfold task. Although a bastard, he asserted his power in Aus- 
trasia where he deposed his half brothers from the mayoralty. He 
achieved the supremacy of Austrasia over Neustria and Burgundy 
by the victory of Vincy (717). Frankish unity was re-established. 
H e  then defended Gaul against the Frisians, the Alamanni and the 
Bohemians. Without being any more conscious of his mission 
than Clovis had been, Charles proved himself another soldier of 
the cross by repelling 'the hloorish invasion at Poitiers (73,,2), 
which won for him his appellation of ;llartel--"the Hammer. 

An alliance with Charles Martel, the pacifier of Gaul, the pro- 
tector of St. Boniface and the vanquisher of the "infidels," became 
ever more necessary to Pope Gregory 111, menaced as he mas by 
the Lombards, and promised to be even more fruitful than was 
that of Clovis with Remlgius. Unable to forget that the Lom- 
bards had aided him in expelling the Saracens from Provence, 
Charles contented hlmself with professions of zeal. 

P i p p i n  t h e  S h o r t  (741-768).-Pippin the Short at once took 

master of the kingdom, for his elder brother, Carloman, became 
a monk and Pippln compelled Childeric 111, the last of the rois 
fai~ze'a~zts, to shave his royal locks. Grifon, Pippin's half brother, 
was also set aside. I t  only remained for Pippin to assume the 
royal title. Consulting Pope Zacharias on this matter and receiv- 
ing the answer that "he ~ v h o  exercises the king's power should 
enjoy the king's title," Pippin had himself crowned at Soissons in 
Nov. 751, an act which was further consecrated in 754 by the 
grander coronation in St. Denis, whereby the church pronounced 
the new dynasty to be holy and its title indisputable. 

The title of patrician, also conferred by the pope, still further 
attached the dynasty to Rome. But these rewards mere not un- 
earned. During 754-756 it was Pippin who founded, a t  the ex- 
pense of the Lombards, that temporal power of the papacy which 
was to endure till 1870, the bulwark of their spiritual authority. 
The price for his consecration paid, Pippin, between ; j8  and 768, 
assured the safety of his kingdom on the farther bank of the 
Rhine against the Germans and Slavs, and against the Arabs to 
the south of the Pyrenees. Aforeover, by the alliance of the great- 
est material force of the age with the greatest moral authority, 
the way was opened up for a restoration of the western empire. 

Char lemagne  (768-814).-On the death of Pippin in 768 the 
kingdom was divided between his two sons. Charles and Carloman; 
but in 771 Carloman died, and the whole of this great inheritance 
was united under Charlemagne. Charles devoted his half- 
barbarian genius to the service of the church and of the traditions 
of Rome, and in realizing this ideal of his age, earned his appella- 
tion of "the Great." He attempted to found an empire after the 
Roman model. Prevented by the Moors from founding its capital 
on a Mediterranean site, he placed it in his own native land. Aus- 
trasia, with the intention of doing for Gerrnany what Caesar had 
accomplished for Gaul. Christianity, which had been the weak- 
ness of the old empire, was to be the strength of the new. The 
victory of the soldiers was to be completed by the victory of the 
missionaries. And thus would a common, religion unite peoples 
otherwise separated by blood, language and customs. 

The conquest of Gaul, from Brittany to Gascony (769-811) as- 
sured for his armies a reserve of soldiers that cost him nothing, 
since military service was obligatory upon all free men. The poor 
and the serfs cultivated the land. Between 774 and 777 he con- 
solidated the patrimony of St. Peter by the destruction of the 
Lombard kingdom, whose iron crown he placed on his on-n brow. 
On the eastern frontier he turned his forces against the Saxons, 
but it took him 32 years (772-804) and 18 campaigns before he 
was at last victorious. But. unlike the Gauls, despite compulsory 
baptism, destruction of their idols and deportation or massacre. 
these heathens submitted themselves un~~il l ingly to "the easy yoke 
of Christ." Charlemagne fortified his frontiers by marches, or 
military districts, but in multiplying these advance posts the 
Frankish empire came into contact with new peoples-each one 
a prospective enemy. In  Spain Charlemagne suffered disaster 
at Roncesvalles (A.D. 778; see CHARLEMAGNE) and afterward he 
created the Spanish march as a defense for his southern borders. 
From their camp on the Hungarian plain, the tireless cavalry of 
the Avars had overrun Bavaria in the very year of its subjugation 
by Charlernagne (788), and it was not before the Danubian lands 
had been devastated that this new menace mas destroyed. Mean- 
while, behind the Elbe and the Saale, the Slavs of Bohemia were 
engaged in an unceasing warfare with the Saxons. and in the 
north the Danish pirates raided the coasts of the Xorth sea and 
the channel. After 47 years of warfare, the Carolingian empire 
stretched from the Elbe to the Ebro, and from the Eider to the 
Tiber-growing greater day by day, but also exposed increasingly 
to attack. Charlemagne's power extended farther than his fron- 
tiers. Christian princes from beyond the channel and the Pyr- 
enees, hloorish amirs from Fez and Baghdad visited his palaces 
or offered him presents, as to the great Christian emperors. 
Through men like Alcuin and Peter of Pisa the church taught this 
German-still primitive in many ways-the traditions of Rome 
and Byzantium. Why should not he be the heir to the Caesars? 
Why should he not restore, in his own favour, the empire of the 

over and continued his father's work. I n  747 he became sole west? Nothing was wanting saye the imperial crown. 
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In 797 the empress of ConstantinopIe had deposed and blinded 

her son Constantine VI, and the imperial throne might be con- 
sidered vacant. In  799 the pope had been driven from Rome 
by a revolt and only restored by a Frankish army. The time vas 
ripe, and a t  Christmas 800 Charles was crowned emperor by Pope 
Leo 111. 

Of the reconstituted empire, Charlemagne wished to be himself 
the lawgiver. He was himself the ruler of his empire. He made 
his power felt to the farthest extremities of the empire by his 
missi dominici, or representatives, by his courts, military, judicial 
or political. Highhanded with his people in this violent world, 
the emperor believed that he was no less responsible for their 
eternal salvation in the next. The nzissi enforced his spiritual as 
well as his temporal authority. By this administrative hierarchy 
and centralization on the Roman model Charlemaene reconstituted - 
the superstructure of the imperial monarchy; but in legalizing by 
his caoitularies the fief and the beneficiutn he undermined the 
foundations of the edifice which he believed himself to be strength- 
ening; by requiring from the greatest in the land the oath of 
fealty, he admitted that the sovereign of all needed in addition to 
be definitely acknowledged as the direct overlord of his most 
powerful subjects; by the extension of benejicia the small free- 
holder gradually disappeared to make room for the feudal tenant 
(see FEUDALISM). The poor freemen gave up their freedom to 
win protection from the neighbouring lord or prelate. Unable 
to prevent this development Charlemagne systematized it. think- 
ing himself strong enough to turn it  to his own account. As long 
as he lived he was successful; but, even during his lifetime. the 
treason of Ganelon proved that he was not always served by a 
Turpin or a Roland. His authority, powerful and respected, de- 
cayed because it depended on him and him alone. 

When, in 814, Charlemagne was laid in his tomb at  8ix-la- 
Chapelle, his work was buried with him. There remained only a 
twofold legend-the religious one that made of him a saint; the 
other that made of him the hero of French epic. Twenty-nine 
years after the death of Charlemagne his empire was divided into 
three separate kingdoms by the treaty of Verdun; and division 
succeeded division as the 9th century drew to its close. France 
became no more than a scrap heap of almost independent states, 
out of which feudalism  as springing. The seignorial system, 
which had a t  first aggrandized the Carolingians, had also prepared 
their ruin. 

Louis t h e  Pious (814-840) .-The empire devolved upon Louis 
the Pious or Affable (le De'bonnaire)-titles indicative of his char- 
acteristics. so valuable in peace, so calamitous in times of stress. 
From the beginning of his reign the clumsy machine of govern- 
ment was out of his control. As his predecessors had done, he 
kept the entire sovereignty in his own hands, but divided his bene- 
fices and offices between his three sons, Lothair, the eldest, whom 
he associated with himself in the empire, Pippin and Louis. A 
fourth. Charles, was born to him in 823 of a second marriage, and 
to him he gave a share also. War between the brothers resulted: 
the imperial dignity became a laughingstock and Louis himself 
was twice deposed and imprisoned in a monastery. Scarcely was 
he buried at  Metz (840) before his sons rushed to arms. Lothair 
desired to preserve the unity of the empire and the patronage of 
all the fiefs in one hand. Louis the German and Charles the Bald 
leagued themselves against him by the oath of Strasbourg. the first 
treaty in the history of France and Germany to be written in the 
vulgar tongue. An amicable partition of the paternal property 
was, however, clearly desirable and this was presently effected by a 
treaty made a t  Verdun in 843. 

T h e  T r e a t y  of V e r d u n  1843).-The treaty of Verdun marks 
an important turning point in history. Louis received for his 
share the land which was to become Germany; Lothair the title 
of emperor, with Italy and the valleys of the Rhhne, the Sabne 
and the Meuse, in addition to the two capitals, Rome and Aix-la- 
Chapelle; Charles, called the Bald, found himself the possessor 
of the rest of Gaul. The unity of the Carolingian empire was 
definitely broken. The boundaries between the kingdoms were 
ill-defined. That of Lothair, without a national basis, soon split 
up into transient principalities, so that the vast and indeterminate 

territories of Burgundy, Lorraine and Provence (qq.v.) were to be 
the battleground of modern France and Germany. 

Charles  t h e  Ba ld  (840-877).-Charles the Bald was the first 
king of western France. Anxious as he \\as to maintain the tra- 
ditions of Charlemagne, he was not strong enough. Rather a man 
of culture than a warrior, he was obliged to spend his life sword 
in hand, fighting against the Bretons, against the people of Aqui- 
taine who had appealed to Louis the German, against the Norman 
raiders who were becoming more and more insolent; fighting 
always, but always without success. H e  even found himself 
obliged to entrust the defense of his patrimony to Robert the 
Strong, duke of the country between the Loire and the Seine and 
ancestor of the Capetian dynasty. Unable to defend his own 
kingdom of western France, Charles the Bald yet coveted other 
crowns and looked obstinately eastward. H e  succeeded in becom- 
ing. in turn. king of Lorraine. emperor of Germany and king of 
Italy: an accumulation indeed of titles, but not of strength. 

G r o w t h  of t h e  F e u d a l  System.-The great vassals of the 
crom-n had remained faithful to Charlemagne because they had had 
need of his protection. Under Charles the Bald, and still more 
under his successors, it was the prince a h o  had need of the nobles. 
Thus was the feudal system turned against the throne, for the 
great vassals took advantage of it to perpetuate themselves in 
their offices and in their fiefs and to gain possession of lands and 
authority. Little by little the monarchy lost influence. since it 
no longer performed any services; hence, from the end of the 
reign of Charles the Bald, there was left only the appearance of 
royalty-administrative officialdom. No longer deeply rooted in 
the soil, a shadow without effective force, it hovered above the 
local powers which encroached upon it, seized its land and divorced 
it from its subjects. The king, the lord of lords, was poorer than 
his lords; while they were establishing themselves in strong prin- 
cipalities. he alone was creating no strong territorial basis for his 
power. The great vassals were confirmed in their new rights by 
the capitularies of Mersen (847), of Pitres (862) and of Quierzy- 
sur-Oise (877). 

Vassalage could only be a disintegrating, not a unifying factor. 
That this disintegrating process did not go on indefinitely was be- 
cause of the existence of 1 2  or I; great military commands- 
Flanders, Burgundy, Aquitaine, etc. ( q q . ~ . ) .  The duchy of 
France, which Robert the Strong had received as a reward for his 
services, grew into a powerful fief, but it was not strong enough 
to withstand outside attack. In  91 I King Charles the Simple gave 
to Rollo, a Danish chief, the lordship of the district surrounding 
the lower reaches of the Seine, land nominally under the rule of 
the dukes of the French. Rollo began to build up the Norman 
duchy (see NORMANDY). The ecclesiastical fiefs emancipated 
themselves in the same manner as the lay fiefs, and ceased to sus- 
tain the royal authority unless it was given into their control. 
Day by day the disparity became clearer between the vastness of 
the Carolingian empire and the feeble administrative control of 
its weak rulers over a society once again become barbarian and 
menaced by other barbarians. None obeyed an emperor whom all 
hoped perhaps to supplant. Each country developed its individual 
life and language. The races no longer understood one another, 
nor possessed common ideals. 

T h e  Las t  Carolingians.- The death struggle of the Carolin- 
gians lasted for a century. Royal power, hitherto hereditary, 
tended to become elective. I t  was given to Charles the Bald's son, 
Louis the Stammerer, only after election by the great magnates . 
and bishops under the leadership of the successor of Robert the 
Strong. Since the kings were no longer rendering service, they 
could no longer claim service from others, as in the case of Charles 
the Fat who narrowly escaped deposition for his incapacity and 
cowardice in the face of the Kormans. After many intrigues, 
Odo (Eudes), son of Robert the Strong, was chosen as king in 838 
on account of his brilliant defense of Paris. Henceforth there 
ensued a long duel between the Robertians and the Carolin,' mans 
in which three times the Robertians were chosen and might have 
taken the crown but three times deemed it  more expedient to 
favour the restoration of the Carolingians, or more advantageous 
to have the power without the title. Thus heredity was asserted in 
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favour of Charles the Simple in 893, of Louis n? in 936, of Lothair 
in 954 and of Louis V in 986. The difficulty indeed was not the 
taking of the crown but the keeping of it when once taken. The 
dukes of France had rivals (notably Herbert of Vermandois) 
capable of crushing them by forming coalitions; and if the 
Robertians had the support of Normandy, the Carolingians had 
that of Germany. Moreover the support of the archbishop of 
Reims, faithfully rendered to the Carolingians, gave to them more 
distinction than that of the bishop of Sens gave to the Robertians. 
Consequently, Hugh the Great (d. 956; son of Robert, count of 
Paris, and grandson of Robert the Strong) was content to remain 
the kingmaker of the Carolingians, even as Pippin's descendants 
had been of the Merovingian rois fainiunts. But by waiting for 
the fruit to ripen, he almost lost the chance of gathering it. The 
Carolingians whom he had had elected-Louis IV and Lothair- 
displayed a fresh energy and capacity. Was it the last flicker of a 
dying light or the long-delayed return of their fortune? For 30 
years none knew on which side the balance would dip; but on the 
death of Louis V after a reign of only one year, the assembly of 
Senlis eliminated from the succession the rightful heir, Charles of 
Lorraine, and elected Hugh Capet, son of Hugh the Great. The 
final struggle follovr~ed. The conflict raged between Laon, the 
royal capital. and Reims, the ecclesiastical capital. The one 
ensured the kingdom of France; the other the crown. Hugh Capet 
won the first in 985 and the second in 98 7; but the prestige of the 
Carolingians was still such that their fall seemed to presage the 
end of the world. 

THE CAPETIANS OF T H E  DIRECT LINE 

The same difficulties that confronted the last Carolingians con- 
fronted the first Capetians. They inherited all the strength and 
weakness of the feudal system. Their strength was their central 
situation in the kingdom-the Ile-de-France. Their weakness 
was the possession of a very small domain surrounded on all sides : 
on the west by the county of Blois and the powerful duchy of 
Normandy; on the north and east by the counties of Flanders and 
Champagne and by the duchy of Burgundy. Beyond this little 
belt stretched provinces almost impenetrable to the royal author- 
ity-Brittany, Aquitaine, Gascony, Toulouse and the Spanish 
march. Thus the kings lay stifling in the midst of a feudal jungle 
which thrust itself upon their horizon and forced them to establish 
their power in the only two towns of any importance in their king- 
dom-Paris. the capital of the future. and OrlCans, the city of 
learning. Their first responsibility was, therefore, to gain breath- 
ing space, to give their energies to practical politics and, above all, 
to avert their eyes from that chimera of a restored empire which 
had ruined their predecessors. If from 987 to 1060 they had not 
carefully avoided unequal combats they might have forfeited the 
hope of acquiring for the royal house those titles, greater than 
any resulting from feudal rights, which their descendants were 
to establish. Thus the beginnings of the Capetians gave less an 
impression of regeneration than of a prolongation of the decadence 
of the Carolingians. 

Hugh Capet (987-996), due to his diplomacy rather than to 
his military strength, contrived to maintain his independence de- 
spite the opposition of Charles of Lorraine (the last descendant of 
the Carolingians), the insubordination of the great lords and the 
hostility of a pope ~ i ~ h o  favoured the empire. Above all, by asso- 
ciating his son, Robert the Pious (996-IO~I) ,  with him in the 
royal power while he himself still lived, Hugh Capet secured 
the future of his dynasty by suspending the feudal right of elec- 
tion, an act of political sagacity that his grandson, Henry I (1031- 
60), copied in 1059 in favour of his own son, Philip I. But their 
system was still too like that of the Carolingians, and it became 
necessary to change it. Apart from their prudent opportunism, the 
greatest merit of the early Capetians was that they had sons, so 
that their dynasty endured without unduly long minorities and 
quarrels over partitions of territory. 

Philip I (1060-1108) .-Philip I accomplished little during his 
long reign of. 48 years beyond the essential son and heir, Louis 
the Fat, and a slight expansion of the royal domain. Absorbed 
in carnal and material pleasures and in love of money, he remained 

a total stranger to  the great events of his time. The conquest of 
England in 1066 by William of Normandy was begun while he was 
a minor and could do nothing to prevent it, but for the moment i t  
diminished the pressure of Normandy upon his kingdom. The 
first crusade was preached in 1096 by a French pope, Urban 11. 
Philip, excommunicated the year before, played no part in i t ;  
but indirectly the monarchy benefited, for while i t  increased the 
prestige of France in the east, i t  also weakened the power of the 
feudal lords who either perished in or were ruined by it. 

Louis VI the Fat (1108-37).-After a century of lethargy, the 
Capetian power awoke again under Louis the Fat,  who concen- 
trated his energy on extending his territory and rendering it  obedi- 
ent. The summit of his ambition was to effectively establish the 
king's highway from Paris to OrlCans, and during 34 years of war 
he purged his domain of feudal brigandage. To  become master 
in his own house he allied himself to a communal movement in 
Amiens against his rival Enguerrand de Coucy, but-sublimely an 
opportunist-he suppressed a similar movement in Laon because 
of the connection with it of his enemy Thomas de Marle. If he 
refused to admit feudal principles in his own affairs, or to his own 
disadvantage, he invoked them quickly enough against the great 
feudal lords who were more po~verful than he. Little more than 
a mere police officer, he had the church on his side, but he did not 
allow it to dominate his actions. 

His principal minister, Suger, began as a simple monk and be- 
came abbot of St. Denis. His other officials were all unimportant 
people, trustworthy and dependent on him. Thus, the Holy 
Roman emperor Henry V, who sought to invade the kingdom in 
1125, soon fell back before the united strength of the vassals and 
townsfolk rallied under the oriflamme of St. Denis. The moral 
unity of the land had become a political factor. 

Louis VII (1137-SO).-His successor, Louis VII, almost de- 
stroyed his work at the very moment when circumstances were 
conspiring in his favour. The two powers of greatest danger to 
his kingdom-England and Germany-were rent by civil distrac- 
tions and disputed successions. His marriage, on the other hand, 
with Eleanor, heiress of the duchy of Aquitaine, had increased the 
area of his kingdom fivefold. Suger, his father's minister, con- 
tinued to give him the support of his wise and moderate counsel. 
But unhappily the second crusade, undertaken despite Suger's 
warnings and the doubts of the pope, inaugurated a series of mag- 
nificent but fruitless exploits. Quarrels with his wife were even 
more disastrous, and the death of Suger in I I 51 deprived Louis of 
his wisest counsellor a t  the moment when the annulment of his 
marriage (March 1152) was compromising the fortunes of the 
Capetians. Two months after that annulment Eleanor found a 
youthful candidate for her dowry in Henry Plantagenet who thus 
added to his county of Anjou and his duchy of Normandy the 
whole southwest of France. Two years later he obtained the 
crown of England (1154) as Henry 11. Henry and Louis at  once 
began the struggle between England and France which lasted till 
the middle ages were almost ended. Wedged between the Angevin 
power and the German kingdom of Frederick Barbarossa, it  was 
little less than a miracle that the French dynasty escaped extinc- 
tion. Twice the church saved its devoted son by the moral prestige 
given him by the presence in France of a refugee pope and by the 
interdict which was placed on Henry I1 after the assassination of 
Thomas Becket. Happily, after 28 years in which three succes- 
sive wives had given him daughters only, Louis was presented in 
1165 with a son, Philip, whose birth averted the prospect of a 
war of succession. 

Philip Augustus (1180-1223) .-The new king began to give 
proofs of his energy and calculating ambition before his 20th birth- 
day: in five years ( I  180-86) he freed himself from the Flemish 
tutelage of Philip of Alsace and from that of the counts of Cham- 
pagne. But his major problem was to destroy the Angevin em- 
pire. The battle was a long one. Abandoned by his sons, Henry I1 
in the moment of death was brought to submission. but Philip 
Augustus found himself confronted by a new English king, his 
former ally Richard Coeur de Lion. If he accompanied him to the 
crusade, he did so less from a desire to go than from a M-ish to re- 
turn. His one interest was Richard's kingdom, and the absence of 
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his rival seemed to him to afford an opportunity to despoil it. 
When Richard was captured in Germany on returning from his 
crusade Philip allied himself with Richard's brother, John, and 
they tried to bribe the emperor, Henry VI, to keep Richard a 
captive; but Richard bought his liberty, and the "devil at large" 
cost Philip all the frbits of his intrigues and shut him off from 
Normandy by the strong fortress of Chgteau Gaillard. But the 
arrow that carried off Richard a t  the siege of Ch2lus and the mis- 
fortunes of his brother and successor, John, restored the fortunes 
of the Capetians. Philip seized Normandy; then Anjou, Touraine, 
Maine and most of Poitou fell into his hands. He failed, however, 
to conquer Guienne and Gascony. Fortunately for the future of 
his dynasty, Philip, instead of seeking to conquer England, 
marched against the allies of John in the northeast, the counts of 
Boulogne and of Flanders (121 1-12). The power of the Capetians 
was now clearly very dangerous, and a European coalition was 
formed to combat it. The king of England, the emperor Otto and 
all the great lords of Flanders, Belgium and Lorraine allied them- 
selves together. But the whole country responded to the call of 
Philip Augustus to repulse a feudal reaction allied with foreign 
intervention. The national victory a t  Bouvines (1214) placed the 
Capetians in an unrivalled position. 

Anxious not to risk his gains, but desirous' rather of consoli- 
dating them by organization, Philip left to others the toil and 
trouble of conquests, the advantages of which were not for them. 
In 1216, when his son Louis wished to wrest the crown of England 
from John, then fighting with his barons, Philip intervened with- 
out appearing to do so, supporting and disavowing his son by 
turns. Likewise, when the church and the needy and fanatical 
nobility of northern and central France began to destroy the feudal 
power of the counts of Toulouse and the rich civilization of 
Languedoc in the Albigensian crusade ( I  209-29), Philip took no 
part in order to avoid the oeium that attached itself to this act 
of bloody oppression: but it  was for the royal house that Simon 
de Montfort, although he knew it not, conquered Languedoc. 
Henceforth, except for the English power in Guienne and Gascony, 
there was but one royal France embracing the whole kingdom. 

As in war, so in peace, Philip Augustus was an efficient sovereign. 
If he did not love feudalism he liked theocracy no better-as is 
evidenced by his quarrels with Innocent 111. He allied himself 
to the church on the condition that it should comply with his 
designs. He took advantage of its weakness in the midst of a 
violent age and gave to it  the protection of the royal power, even 
in lands beyond his authority. In  setting the feudal lords against 
each other, the king and the church found a common advantage. 
In  furthering his antifeudal policy Philip similarly exploited the 
wish for security and the instinct of independence among the 
townspeople who were demanding henceforth an assured position 
in the feudal hierarchy. By means of the communes (q.v.) he 
was able to make a breach in feudalism and to exercise his royal 
authority far beyond his own domain. He did more. He gave to 
the monarchy instruments of government of which it was still in 
need: in Paris, a council of men of humble birth, but wise and 
loyal; in his domains, baillis or seneschals, all-powerful against 
the great nobles but submissive to himself; a treasury filled by the 
harsh exploitation of private wealth; an army that was no longer 
a temporary feudal levy but a permanent royal force; and, finally, 
a fixed capital where the university sprang up about the towers of 
Notre Dame. So strong had the monarchy become that the son 
of Philip Augustus was the first of the Capetians who did not 
need to be consecratkd in his father's lifetime. 

Louis VIII (1223-26).-Louis VII I  continued his father's 
work, acquiring southern Poitou and large parts of Guienne- 
Gascony from Henry I11 of England and Languedoc from the 
Albigenses. In  distributing great appanages among his sons he 
avoided family quarrels such as had brought Henry I1 of Eng- 
land to submission, and he facilitated unity by encouraging French 
customs in the more distant parts of the kingdom. But he lacked 
the time to reveal his capacity, for he died suddenly in 1226, leav- 
ing a foreign wife and infant son, the future Louis IX,  behind him. 

Louis IX (1226-70).-The queen mother, Blanche of Castile, 
assumed the regency and undertook the guardianship of her son. 

For nine years she ruled with a strength of character and a far- 
sightedness that frustrated the enemies of the kingdom, who had 
hoped to take their revenge for Bouvines. In  1230 she even got 
help from the malcontent barons of the east against Peter of 
Dreux, who had transferred his homage for Brittany to Henry I11 
of England. Raymund VII  of Toulouse made his submission in 
1229. The marriage of Louis to Margaret of Provence in 1234, 
to be followed by that of his brother Charles to  her sister Beatrix 
in 1246, frustrated imperial designs on the "kingdom of Arles" 
(q.v.1. 

But Blanche's greatest work was the education of her son. She 
imbued him with that high morality that inspired not only his 
private life but the whole conception of kingship to which he 
remained faithful. I n  Louis I X  morality entered the domain of 
politics; his sole aim was the good of the whole world and the 
reconciliation of all Christians in the name of a general crusade. 
Not that Louis was a monk: well-balanced, he inherited and ex- 
hibited the qualities of his house-courage, skill and common 
sense. But he added to these a new element-religious fervour, 
the spirit of Christ. Sometimes, indeed, he was forced to fight, 
as when the small nobility of the south of France rebelled under 
the leadership of Raymund Trancavel, viscount of Carcassonne, in 
1240 or when Henry I11 sought to restore the English hold on 
Poitou. After the double victory of Taillebourg and Saintes 
(1242) Louis imposed terms on Henry 111. Then he left for his 
first crusade in Egypt, which was to end disastrously. Louis in- 
deed preferred negotiations to battles. On his return from Egypt, 
in the treaty of Corbeil (1258), he concluded with James I of 
Aragon an agreement whereby France renounced Catalonia and 
Roussillon in return for Aragon's renunciation of Toulouse and 
Languedoc (except Montpellier). By the treaty of Paris (1259) 
with Henry 111, in exchange for the recognition of the conquests 
of Philip Augustus, Louis agreed to recognize Henry as his vassal 
not only for the remnant of Aquitaine that the English were still 
holding but also for l a r g ~  parts of the dioceses of Limoges. PCri- 
gueux and Cahors, with further conditional claims in the Agenais 
and Saintonge. 

H e  won for himself and his kingdom a moral authority that made 
of him a universal arbiter: the oak of Vincennes under which, as 
it is said, he delighted to administer justice, cast its shade over 
all his policy. The peace was established among the princes and 
justice decided no longer by battle but by law. H e  intervened in 
the interests of serfs; he granted privileges to townspeople; and 
the book of the Establissemens des mestiers offered protection 
to the workers against exploitation by the masters. Having ac- 
complished all this and notwithstanding his former failure, against 
the advice of his mother and his counsellors and even of the pope 
himself, Louis I X  embarked on the crusade to Tunis in which he 
met his death on Aug. 25, 1270. 

Philip the Bold (1270-85) .-His son and successor, Philip 111, 
departed from the wise traditions of Capetian policy. The death 
of Alphonse of Poitiers on the way back from Tunis meant that, 
as well as the crown of France, Philip inherited Poitou, huvergne, 
Toulouse and the marquisate of Provence. The death of Henry I 
of Navarre, who was also count of Champagne (q.v.) and Brie in  
1274 left his heiress, a three-year-old girl, in Philip's hands. 
Champagne and Brie were annexed to the crown and a marriage 
between the heiress and the king's second son (Philip, later Philip 
IV) arranged. These successes and the temporary success of 
Charles of Anjou (see CHARLES I ,  of Naples) in southern Italy 
encouraged Philip to look outside the boundaries of France for 
conquests. But the Sicilian Vespers (see VESPERS, SICILIAN) 
ended the hopes of Charles in Italy in 1282 and Philip's attempt 
to win the crown of Aragon for his son Charles of Valois failed 
in 1285. Philip I11 died on his way back from Spain. 

Philip the Fair (1285-13141.-The new king, by methods 
completely opposite to those of St. Louis, won for his kingdom a 
pre-eminent position in Europe. His policy was simple. H e  
sought to bring feudalism and the papacy into subjection to the 
monarchy by means of a more and more centralized administra- 
tion. In  his realism and his prudent ambition, and still more in 
his method of government, Philip was a man of the modem world. 
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With him the French monarchy formulated its ambitions and 
changed by degrees its feudal and ecclesiastical character for a 
legal constitution. His progressive and aggressive policy and his 
ruthless financial legislation were carried out by those lawyers of 
Normandy or the south who had been brought up in the school of 
Roman law, in the universities of Bologna and of Montpellier, 
raising themselves little by little to the political stage, and who 
were now leading the king and filling his parlement. I t  was no 
longer on religion or on morals but on imperial and Roman law that 
the chevaliers 2s lois based the omnipotence of the ruler. Nothing 
indicates more clearly the new tradition which was growing up 
than this fact: all the great events in the reign of Philip the Fair 
were given at  any rate the appearance of legal process. The first 
of these was with the papacy. The famous quarrel between 
papacy and empire had ended in the victory of the former. A 
new quarrel was opened by Boniface VII I  with the kings of France 
and England. As vicar of Christ, the pope insisted that the tem- 
poral princes should render him the same obedience as they owed 
to God-an obedience not only spiritual but temporal. And thus, 
in effect, he laid claim to the benefices of all Christendom and re- 
fused to admit that any king could demand tithes from the clergy 
without the consent of the pope. The quarrel began in 1296: 
the bull Clericis laicos definitely forbade the clergy to pay taxes 
to the lay power. The king, whose expenses had increased with 
his wars (see below) and who had no revenues beyond those de- 
rived from his domains, was always short of money. The feudal 
lords, ruined by the crusades, and the lower classes, fleeced by 
everyone, could give but little. As in all times of crisis, Philip 
forbade the export of gold or silver from the kingdom. Thus de- 
prived of his revenues from the French clergy, Boniface protested 
in vain. Philip's expenses were constantly increasing and he took 
violent measures to improve his financial position. Everyone 
who had dealings with him resented the constant attempts to raise 
money by tampering with the coinage. He both issued bad money 
and ordered by proclamation the value that should be put on it. 
Papal pretensions to interference in any matters that touched 
Philip's financial or political position could not be borne by the 
king and he used the meeting of national representatives, the 
states-general, to support the national cause against the pope. 
In a meeting in 1302 protests against papal oppression were made. 
Boniface determined to win the support of a council against Philip, 
whose ministers replied with a display of freedom of thought that 
was centuries in advance of the age. Guillaume de Nogaret (q.v.) 
travelled to Anagni, where he seized the person of Boniface with 
the object of bringing him, in his turn, before a council (Sept. 
1303). A month later the pope became insane and died : the Cape- 
tians had conquered where the Hohenstaufen had failed. The 
Roman theocracy, which had thought to see its dream realized in 
the jubilee of 1300, found itself confronted by the captivity of the 
papacy at  Avignon. 

The affair of the Templars, also a matter of money, was another 
legal process carried out by Nogaret. As a military and religious 
order, the Templars had no longer any raison d'gtre; further, the 
order had the misfortune to be international and to have sided 
with Boniface; but its greatest crime was its wealth-for great 
financial powers become speedily unpopular: the Jews and the 
Lombards had already aroused popular dislike and envy. Philip 
made use of this hatred among the people, and also of the weakness 
of his creature, Pope Clement V. The trial of the order, though 
disguised under the imposing names of religion and morality, was 
in truth a political affair (1307-13); and this astonishing con- 
clusion to the crusades resulted in a vast scheme of secularization 
that was the precursor of those in the 16th and 18th centuries. 

Philip's foreign policy had the same litigious character. He in- 
stituted suits against his natural enemies-the duke of Guienne 
(king of England) and the count of Flanders, the former as power- 
ful as his suzerain, and the latter a t  once the vassal of two rival 
sovereigns, the king of France and the Holy Roman emperor. 
Philip began his reign by settling the Sicilian and Aragonese ad- 
ventures that he had inherited from his father. 

Philip then seized upon a quarrel between English and French 
sailors to institute his customary legal procedure: a citation of 

the king of England before the parlevtent of Paris and, in case of 
default, a forfeiture to be followed by execution, that is to say, 
by the seizure of Guienne (1294-95). A truce brought about 
through the mediation of Boniface V I I I  restored Guienne to Ed- 
ward I, gave him Philip's sister as wife and promised him the hand 
of Philip's daughter for his son ( I  298). 

By a still more prolonged and unhappy lawsuit Philip sought 
to incorporate Flanders within his kingdom ( I  29 7-1 3 I 2). Guy 
of Dampierre, who was lord of the country, had desired to marry 
his daughter to the eldest son of Edward I without the permission 
of his suzerain. Arrested and imprisoned in the Louvre, he was 
forced to deliver up Flanders (1297) ; but when James of ChLtil- 
lon attempted in the king's name to take possession he found him- 
self confronted by a rising of powerful counts and of turbulent 
and haughty republics of merchants and weavers, who had need of 
English wool for weaving the cloth that was the staple product 
of the land. The Flemish infantry overthrew the chivalry of 
France at  Courtrai (9.v.) in 1302. By the treaty of Athis-sur-Orge 
(1305), which was a veritable masterpiece of chicanery, this luck- 
less venture for France was momentarily settled. Philip secured 
the French-speaking towns of Lille, Douai and Valenciennes, but 
Flanders remained independent. 

The efforts of Philip the Fair to expand his territory eastward 
met with greater success. His marriage had brought him one of 
the five great French fiefs-Champagne with Brie. Hard cash 
enabled him to extend his influence over the county of Chartres, 
Bar, the Lorraine bishoprics and Franche-ComtC and to acquire 
Lyons and the Vivarais. Thus he removed the threat of encircle- 
ment which had been the preoccupation of the early Capetians. 
Disdaining the dream of imperial honours that haunted the mind 
of his brother and the lawyers, he turned all his energies toward the, 
eastern frontier, the line of least resistance, which might have 
yielded to him but for his death a t  the age of 46 (1314). 

The Sons of Philip the Fair, 1314-28.-Philip's three sons 
continued his work. Louis X mastered the feudal reaction pro- 
voked in 1314 by the terrorist methods of his father's jurists. But 
in order to save the administrative and political gains of his prede- 
cessors he was compelled to sacrifice Enguerrand de Marigny, his 
minister of finance, to the mob fury roused by taxation as severe 
as it was necessary. In  1316 Louis died, leaving a daughter, Joan; 
his posthumous son, John I, lived only five days. Philip V the 
Tall therefore succeeded to the throne, and Charles IV the Fair 
followed Philip V in 1322 because it was impossible to permit 
France to be brought as a dowry to a strange prince. This prece- 
dent came to be known as the Salic law, yet it amounted to nothing 
more than the feudal rule that the whole domain returned to the 
crown in default of a male heir. 

Under these eventless reigns, and also because of troubles in 
Germany and England, the development of the kingdom went on 
apace. In particular, under that born organizer Philip V, the ad- 
ministration was improved by the development of the judicial and 
financial departments out of the conseil du roi. 

But with these kings the first direct male line of Hugh Capet 
failed. For three centuries and a half they had laboured greatly 
in founding a kingdom, a kingship and administrative institutions. 
Under Hugh Capet in 98 j the territory of France was scarcely as 
great as two French de'partements of the present day; by 1328 it 
was equal in extent to 59 de'partements. The political unity of 
the kingdom was no longer impeded by about 15 great seignorial 
districts, but by 4 isolated fiefs: Flanders in the north, Brittany 
in the west, Burgundy in the east and Guienne in the south. For a 
long time unsettled, the capital was now established in the Louvre, 
which had been fortified by Philip Augustus. Like the fiefs, feu- 
dalism had been broken into pieces. The Capetians, though not 
of royal origin, had known how to create around them an adminis- 
trative system in order to achieve order and centralization-the 
royal treasury of the Louvre; the chambre des comptes; the parle- 
ment dealing out a justice common to the whole realm; a royal 
currency; local representatives, provosts, baillis or seneschals. 
Two adversaries alone might have been dangerous; but one, the 
church, was now a captive in Avignon, and the second, the people, 
although they protested strongly against the taxes, had greatly 
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prospered (if'one may judge from the great booty captured by 
the English) and were consenting to efface themselves in the states- 
general behind the royal will. This well-established authority was 
also aided by the memory of St. Louis, and it was through the 
strength of this ideal that the royal prerogative survived the Hun- 
dred Years' War, in the course of which a unified monarchy arose 
and feudalism met its death. 

THE VALOIS DYNASTY 

With the extinction of the direct line of the house of Capet, the 
crown passed to a cadet branch, the Valois. On the death of 
Charles the Fair his cousin Philip of Valois became king as Philip 
VI. 

Philip VI (1328-50).---On the new king's accession no one 
seriously thought of pressing the claim of the English king Ed- 
ward 111, grandson of Philip the Fair, least of all Edward himself. 
The Hundred Years' War (q.v.), the first period of which was to 
constitute the major preoccupation of the new reign, was aggra- 
vated rather than caused by the existence of this English claim. 
I t  began as a feudal dispute between a suzerain and his vassal. 

Beginnings of the Hundred Years' War.-Gradual French en- 
croachment on the English king's Aquitanian fief, under cover of 
legal process, had been begun under Charles the Fair and was a t  
first quietly continued by Philip VI. But a distinct quarrel be- 
tween the French and English kings had meanwhile been emerging 
from the Flemish question. The Flemish communes depended for 
their industry on imports of wool from England and barely tol- 
erated the rule of the count of Flanders or that of his suzerain, the 
king of France. But after the French victory at  Cassel (1328) 
Philip VI's authority had been established over them. Then Rob- 
ert of Artois, who had married Philip's sister but was bitterly ag- 
grieved at  being dispossessed of the county of Artois, fled to Eng- 
land (1334) and was very well received. Prompted by him, Ed- 
ward at  last countered Philip's successes by prohibiting the export 
of wool from England to Flanders. As this reduced the Flemish 
industrial towns to idleness, Jacob van Artevelde (q .v . )  incited 
them to break with France. Philip now retaliated by declaring 
Edward to have forfeited Guienne, and war broke out (1337). 

The first important engagement was a disaster. The Frefich 
fleet, which had been neglected for years, was destroyed at the 
battle of Sluys (1340)  The sea was thus closed to France, but 
the war continued spasmodically on land. Flanders was overrun 
after the murder of Artevelde (1345). A war of succession had 
meanwhile broken out in Brittany between John of Montfort and 
Charles of Blois, the nephew of Philip VI. Edward naturally sup- 
ported Montfort, and war went on in Brittany. The capture of 
Montfort did not end the struggle. Edward, setting out with a 
large army, exceptionally well provided with archers and including 
a small train of artillery, turned aside at  the suggestion of a Nor- 
man exile, Godfrey of Harcourt, to land in the Cotentin and ravage 
defenseless Normandy. H e  raided almost up to Paris itself and 
turned northward to join his ships and so avoid a pitched battle 
while securing his booty. Followed and overtaken at  CrCcy, Ed- 
ward achieved a complete victory over the French (Aug. 26, 1346). 
The subsequent capture of Calais (1347) afforded him a permanent 
gateway into France. These military disasters were followed by 
the Black Death, and Edward forebore to press his advantage, 
partly from prudence and partly because of the heavy cost. Be- 
fore he died in 1350 Philip VI  at least had the good fortune to add 
Montpellier and Dauphin6 to his domain-the latter the future 
appanage of the eldest son of the French kings. 

John the Good (1350-64) .-Philip's son, John the Good, has 
commonly been reproached for his extravagance, romantic restless- 
ness. brutality and recklessness. In  truth. however, on ascending 
the throne, he found treason surrounding him on all sides-first 
Harcourt, next the constable d'Eu and then, in his own immediate 
family, Charles the Bad of Navarre. He crushed the traitors. but 
was driven, in default of any sufficient revenue, llke Philip I\', to 
abuse his right of coinage. He spent money recklessly to win over 
Charles the Bad, who had betrayed him. As soon as Charles was 
imprisoned in Chbteau Gaillard, his followers deserted openly to 
England and the war began again. Edward I11 needed money as 

badly as John the Good. Wealthy by reason of its commerce and 
industry, England could borrow from the Florentine bankers under 
the security of a monopoly upon wool. But in France, which was 
solely an agricultural country, recourse could only be made to the 
inadequate and dangerous expedients of confiscation, debasement 
of the currency and arbitrary taxation. Regularly levied taxes 
could alone fill the treasury. In  Nov. 1355 John summoned the 
states-general, which voted him aids on condition that they should 
be levied upon all classes and that their collection and application 
should be regulated by definite guarantees. The principle was a 
good one and resulted in the setting-up in France of representative 
institutions analogous to those which were already established in 
England; the estates, however, were no more fortunate than had 
been the monarchy in inducing the taxpayers to pay their im- 
positions. 

Thus it was that John came to fight and be captured a t  Poitiers 
(1356) with a well-nigh empty treasury and with troops no better 
equipped or disciplined than those which had been defeated a t  
Crecy. Revolution followed. Confronted by a dauphin who was 
not yet of age, and amid the ruins of a discredited council, the 
states-general reassembled and, a t  the instance of Robert Lecoq, 
bishop of Laon, and of ~ t i e n n e  Marcel, provost of the merchants 
of Paris, the leaders of the Parisian representatives refused to co- 
operate with the dauphin's counsellors and determined to take him 
under their own tutelage. But politics a t  once took the place of 
considerations for the public weal, and they demanded the release 
of Charles the Bad. The dauphin hesitated; but, threatened with 
a rising, was forced to give way. In  Feb. 1357 the states-general 
reassembled and transformed themselves, by means of the Grand 
Ordinance, into a deliberative, independent and permanent assem- 
bly. The government, a t  first seized by the middle classes, was 
soon under the revolutionaries led by ~ t i e n n e  Marcel; but the sup- 
port of a name and a cause was imperative. This Marcel obtained 
through the coup de main which liberated Charles the Bad. But 
the murder of the marshals of Champagne and Normandy under 
the eyes of the dauphin (Feb. 2 2 ,  1358) and the consequent flight 
of the latter provoked in the noblesse and the states-general a t  
Compiiigne a strong loyalist reaction. At the same time the 
burghers in the barricaded capital, shocked at  these crimes, de- 
serted the reformers with their foreign allies. Neither the peasant 
rising of the Jacquerie, which was crushed at  Meaux, nor a last, 
but unheeded, appeal to the towns, nor the uncertain alliance of 
Charles the Bad, whom he offered to make king of France, availed 
to save Marcel from death a t  the hands of the royalist party in 
Paris (July 31, 1358). As a consequence of the reaction that fol- 
lowed his death, the crown inherited the financial administration 
which the states-general had erected as a protection against its 
extravagance. Instead of being the representatives of the estates 
the dlus and superintendents became officials like the baillis and 
provosts. Taxes, such as the hearth tax and the tax on salt, voted 
provisionally to meet the expense of war, were to be levied through- 
out the entire reign of Charles V and to be added to his personal 
revenues. The opportunity to found political liberty on the right 
to grant and control taxation was lost. 

Treaty of Bre'tigny.-Besides the re-establishment of order in 
Paris, it was important to put an end to the wars with England and 
Navarre. This was done in the treaty of BrCtigny ( q . ~ . )  by which 
(1360) John ceded a third of his kingdom to Edward 111; but in 
the final draft, signed at  Calais, John retained sovereignty over the 
ceded lands. John further obtained his liberty a t  the price of the 
enormous sum of 3.000,000 gold crowns, which he was never able 
to pay in full, and he returned to his pleasant captivity in England, 
where he died in 1364. But in its suffering and sorrow France was 
gradually realizing itself. Vanquished, it  felt far more strongly 
than its king the shame of defeat. Local patriotism, like municipal 
patriotism, grew up in the peasants as in the burghers, and in a 
common hatred of the English was gradually founded a national 
feeling. 

Charles V (1364-go).-The treaty of BrCtigny, however, did 
not bring peace to the kingdom. For ten years the stragglers of the 
English, kavarrese and Breton armies, banded together in what 
mere known as the great companies, ravaged France till Charles V, 
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dzirement mcbtil e t  sage, succeeded in sweeping them away. He 
persuaded their chiefs to lead them off wherever there was any 
fighting to be done-to Alsace, Brittany, Spain. With the help of 
Bertrand du Guesclin, a Breton adventurer of military genius, who 
became constable of France, some were trained to form an army 
to fight the English when war should be renewed. At the same 
time Charles fortified the towns and cities. A great diplomat, he 
made it  his object to nullify the treaty of BrCtigny by alliances 
with Flanders, the heiress of which he married to his brother Philip, 
duke of Burgundy; with Ferdinand of Portugal and with the em- 
peror Charles IV. His alliance with Henry of Trastamara, the 
usurping king of Castile, was an inducement to the Black Prince 
to  support the exiled Peter the Cruel. Debts incurred in Spain 
forced the Black Prince to try to raise money from his lands in 
France; the Gascon lords appealed to Charles V. Summoned to 
appear before the courts in Paris, the Black Prince failed to obey, 
and war was renewed in Gascony, Poitou and Normandy. 

But this time ( 1 3 6 9 )  different tactics were used. As the English 
still held to the employment of great masses of cavalry, Charles 
gave orders that the towns were to be defended and that the enemy 
was to be harried without risking a general engagement. Because 
of the prudent constable Du Guesclin, and the admiral Jean de 
Vienne, Charles was able, sitting quietly at  home, to win back, bit 
by bit, all that his predecessors had rashly lost on the field of battle. 
When he died in 1380 the English possessions in France were re- 
duced to Bayonne, Bordeaux, Brest, Cherbourg and Calais. 

Charles VI (1380-1422).-The death of Charles V and the 
dynastic quarrels in England brought the war with that country to 
a close, but inaugurated a civil strife that lasted 3  j years. Charles 
V's brothers at  once fell to fighting for the regency of Charles VI, 
a child of I 2 ,  and in the place of a strong central power there arose 
a republic of princes divided among themselves and wholly con- 
cerned for their personal interests. The faithful and wise counsel- 
lors of Charles V, whom the princes derisively called the mar- 
mousets, were removed, and the bad government of the king's 
uncles aroused widespread and increasing discontent. When they 
claimed to levy the aides which Charles V had renounced on his 
deathbed, the populace of Paris, armed with mallets, sought to 
murder the tax collectors. The great towns followed the example 
set by Paris and the Jacquerie was renewed in Auvergne and the 
Vivarais; but the battle of Roosebeke ( 1 3 8 2 ) ,  won by a French 
army over Flemish burgesses, reacted on the situation in France, 
and the forces of feudalism and of monarchy triumphed. 

When he came of age, Charles VI  recalled his father's counsel- 
lors to power, and in two months they restored order. But they 
could not control the king's pleasures, nor his extravagance, and 
when he became insane their rule came to an abrupt end (Aug. j, 
1392) .  Once more the king's uncles assumed the government, but 
instead of lessening the evil consequences of the king's insanity, 
they aggravated them. 

War Between Burgundians and Armagmcs.-This time the com- 
bat was fought between two branches of the royal house---0rlCans 
and Burgundy. Philip the Bold, duke of Burgundy, uncle of the 
king, had over his rival, Louis of OrlCans, the king's brother, the 
advantages of superior age, of alliances with England and Ger- 
many, of wealth and great territorial possessions. The two op- 
ponents did not represent two different political programs: what 
each sought was to be the master of the intermittently insane 
Charles VI in order to exclude his rival from the pillage of the royal 
treasury. The contest became still more bitter when John the 
Fearless succeeded to the dukedom of Burgundy in 1404. Up to 
this time the queen, Isabella of Bavaria, had been held in a sort of 
dependence by Philip of Burgundy, who had brought about her 
marriage to Charles VI. Less desirous of power than of money, she 
suddenly became favourable to the side of the duke of OrlCans. 
Whether it was passion or policy, it cost the duke his life, for John 
the Fearless had him assassinated, (1407)  and thus set loose against 
each other the parties known as the Burgundians and Armagnacs, 
the latter so-called because the son of the murdered duke, Charles 
of OrlCans, was the son-in-law of the count of Armagnac (9.v.). 
Despite all efforts to effect a reconciliation, the whole country 
divided itself into two camps, the south and west supporting the 

Armagnacs and the north and east the Burgundians. Paris, with 
its tradesmen-above all the butchers-and its university, played 
a prominent part in the quarrel, for to be master of Paris was to be 
master of the king. 

In 1413,  as a result of the rising of the Cabochiens (the butchers 
led by Simon Caboche), the duke of Burgundy gained the upper 
hand. Out of this daring combination of brute force and idealism 
sprang the famous Ordonnance cabochienne, a practical program 
of financial reform. Unhappily the time was lacking in which to 
give it effect, nor were the actions of its authors in accord with the 
spirit of the ordinance. The government was at the mercy of the 
mob which was itself terrorized by turbulent and incapable leaders. 
The conflict ended in a war of factions between the carpenters un- 
der Cirasse and the butchers under Caboche. John the Fearless 
fled from Paris, and the Armagnacs entered the city in his rear; 
from Dec. 1 2 ,  1413,  until July 28, 1414,  the white terror took the 
place of the red. These disorders allowed Henry V of England to 
resume the offensive. 

War With England: Agincourt.-A national disaster was the 
reward of these internecine feuds. At Agincourt ( I ~ I S ) ,  as at  
CrCcy and Poitiers, the chivalry of France was shown to be in- 
capable of playing the soldier in real warfare. Charles of OrlCans 
was taken prisoner and John the Fearless, who had held aloof from 
war. set out to return to Paris. The Armagnacs were discredited 
by defeat, but the duke of Burgundy did not take advantage of the 
situation. 

An unnatural alliance between Burgundy and the queen led to a 
renewal of civil war, and Henry V, seizing his chance, occupied 
Normandy and in two years destroyed the work of Philip Augustus. 
No serious resistance was anywhere offered, and the common need 
urged the duke of Burgundy to seek alliance with the Armagnacs, 
in whose hands was the heir to the throne, the dauphin Charles. 
But the assassination of John the Fearless at  the conference at  
Montereau in 1419 by members of the dauphin's household was a 
fatal mistake: the whole Burgundian party, with them the queen, 
made a close alliance with the English. This treacherous assassina- 
tion gave renewed life to the feuds which were showing signs of 
dying a natural death in the face of foreign invasion. By the 
treaty of Troyes (1420)  Henry V, who was to marry Catherine, 
daughter of Charles VI, was recognized as heir to the French throne 
instead of the dauphin Charles. When Henry V and Charles VI 
died in 1422, Henry VI, with the aid of the new duke of Burgundy, 
Philip the Good, was proclaimed in Paris as king of France and 
England. In 1423 the English held not only Guienne but also the 
whole of northern and eastern France; and the two chief institu- 
tions in the land-the university and the parlement of Paris-ac- 
knowledged the English king. 

Charles VII (1422-61).-But the greatest weakness of the 
French was again the king himself, Charles VII, the "king of 
Bourges" as he was commonly called. This youth of 19,  born of a 
madman and a loose-living Bavarian princess, timorous and suspi- 
cious, was the symbol of France itself. After his victories of 
Cravant and Verneuil ( 1 4 2 4 ) ,  the duke of Bedford, regent for the 
young Henry VI, gave Charles a respite of four years. But 
Charles's favourites, Pierre de Giac and Georges de la TrCmoille, 
solely occupied in lining their own pockets, surrounded the king 
with intrigues. The banishment of the constable Richemont, the 
one forceful man about Charles, was secured and the unhappy king 
faced the tragic hour when OrlCans, the last bulwark of the south, 
besieged by the earl of Salisbury, was about to fall ( 1 4 2 8 ) .  He 
had neither the desire nor the means of Philip VI or John the 
Good to undertake reckless military expeditions to defend his 
country. A policy of withholding his hand from a vain display of 
military strength which might easily be broken had served CharIes 
V well, but Charles VII  had not his grandfather's skill, nor was 
he acting on any well-thought-out plan. 

Joan of Arc.-Help came to him from an unexpected quarter. 
The cruel, prolonged war had year by year stimulated the growth 
of a national feeling against the English. La gralzde pitie' qui e'tait 
au royaurne de Prance was suddenly incarnated one day in the per- 
son of a young girl from Domremy in the Barrois, inspired with 
a stubborn faith and an exalted spirituality. The timid counsels 
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of the army commanders, the not disinterested doubts of the cour- 
tiers, the criticism of experts and the questions of the doctors, she 
countered and overcame by her "voices." They told her, she said, 
to  raise the siege of OrlCans and to lead the gentle dauphin to  
Reims for his coronation. 

Her sublime folly was to prove itself wiser than all their wisdom. 
I n  two months (May-July 1429) she raised the siege of OrlCans, 
destroyed the prestige of the English army at  Patay and brought 
the hesitating and spiritless king, in spite of himself, to his corona- 
tion at  Reims-an event that was to have an extraordinary political 
effect throughout France. Through her, Charles VII  was accepted 
without question as "the man to whom the kingdom of France 
ought to belong." After Reims the Maid's first thought was of 
Paris and of completing the destruction of the English. A check 
outside Paris enabled the jealousy of La TrCmoille to use the illaid 
for eight months in secondary operations until the day when, under 
the walls of Compikgne, she was captured by the Burgundians and 
sold by them to the English. She was placed on trial, condemned 
to death and was burned alive a t  Rouen on May 30, 1431. (See 
JOAN OF ARC.) 

The End of the Hundred Years' War.-Her martyrdom paved 
the way for the realization of one of the Maid's dearest wishes: the 
reconciliation of the warring parties in France. The English re- 
gent, Bedford, had with difficulty kept the Burgundian alliance. I t  
was strained by the duke of Gloucester's marriage with Jacoba of 
Hainault and the consequent quarrel between Burgundy and 
Gloucester. I t  was broken when on the death of his wife, Anne of 
Burgundy, Philip's sister, Bedford married a vassal of Burgundy, 
Jacquetta of Luxembourg. The overthrow of the favourite La 
TrCmoille through the agency of the constable Richemont removed 
the last barrier to agreement. Hard though its terms were, the 
treaty of Arras enabled a united France to expel the English from 
the east and opened the way for the king's return to Paris (1436). 
During the next three years famine, plague, the atrocities of the 
e'corcheurs or flayers and finally the aristocratic rising of the 
Praguerie completed the misery of the country. But during 
the truce with England Charles VII  succeeded, with the aid of the 
brothers Bureau, in establishing the first permanent royal army 
(1445) and, with that of Jacques Coeur (q.v.), in paying for it by 
means of a permanent tax (1449). But he repaid his servants with 
the ingratitude that he had shown toward Joan of Arc, whose fame 
he rehabilitated only in 1450. Meanwhile the English, weakened 
by the death of Bedford, continued to wage war unsuccessfully and 
to lose their possessions. Normandy dropped from their hands 
a t  Formigny (1450) ; Guienne, which had been English since the 
12th century, was lost a t  Castillon (1453). Calais alone remained 
to them, and now it was they who were ruled over by a madman, 
Henry VI. France emerged from the Hundred Years' War vic- 
torious, but ruined and depopulated. Her  patriotism, in the broad- 
est sense, had been stimulated by the menace of dismemberment. 
But the victory was, above all, a victory for absolutism. The dis- 
tracted nation, preferring established order to insecure liberty, was 
content to abandon all attempt to control the government and 
to give itself up to the enjoyment of living in peace. The king and 
the nation, now more at  one and trusting each other better. pursued 
a utilitarian and steady policy along lines set for them by the nat- 
ural resources and extent of the kingdom. Thus, when England 
was engulfed in the Wars of the Roses and the menace of the 
Habsburg empire rose up behind the indeterminate frontiers on 
the east, Charles VII  turned toward Lorraine and Alsace. Toul 
and Verdun claimed his protection; but the opportunity had passed 
for annexing them without grave difficulty. On the other hand 
the appanages that under the Capets had guarded the unity of the 
kingdom had given rise under the Valois to a new and powerful 
feudal baronage. ( x . )  

Louis X I  (1461-83).-The second half of the 15th century, 
from the end of the wars with England, was a decisive period for 
France. Political problems that had existed for several centuries 
were solved; the social system of the middle ages was undergoing 
a rapid change; and a modern state was taking the place of the 
feudal monarchy. Under Louis X I  these developments were ac- 
celerated, to some extent as a result of Louis's own designs. 

Louis had simple tastes and a bourgeois outlook. Mistrustful 
of the nobles, he liked the common people. Opposed to luxury, he 
wore old-fashioned clothes decked with relics and holy medals. 
But his modest exterior went with a very clear idea of his own 
authority, which he imposed invariably without regard to methods. 
Modelling himself on the contemporary Italian despots, he was 
determined to proceed toward absolute government and applied 
all his resources to this end. Quick-witted and scheming, he pre- 
ferred intrigue and secret diplomacy to war; but he was some- 
times too imaginative to appreciate a situation correctly: His 
mistakes of judgment were enormous and laid him open to sur- 
prises which make one question his statesmanship; he lacked fore- 
sight and, indeed, political sense. Thus he owed his successes 
largely to his skill in extricating himself from a false position and, 
above all, to the surprising accidents which removed his opponents. 
His character, good and bad, is precisely summed up in the phrase 
universelle aragne (universal spider). 

On his accession France was barely out of the Hundred Years' 
War, and there was no proof that it  would have anything more 
than a truce to enjoy. The threat of invasion remained. At 
home the great feudal states, used to independence, were a menace 
to the kingdom-especially the duchy of Burgundy which, by a 
series of fortunate acquisitions, had become a formidable power 
in the no man's land of Lotharingia (still hanging between France 
and the empire). The dukes did not owe allegiance to  the king 
of France even for their fiefs within his frontiers and usually joined 
his enemies or organized coalitions of princes against him. Philip 
the Good, who had solidified the power of Burgundy, was to be 
succeeded by Charles of Charolais (Charles the Bold), who was 
determined to withstand the king in France and to create a king- 
dom for himself. Louis X I  would have to defend himself against 
more than one feudal coalition. 

The first was provoked, from 1465, by certain measures of a 
clumsily severe or arbitrary character. This was the League of 
the Public Weal (Ligue du Bien Public), in which Charles of 
Charolais had the support of Francis I1 of Brittany, of John I1 of 
Bourbon and of Louis's own brother Charles of France. Louis had 
assisted at the birth of this league without suspecting anything. 
His army met the rebels a t  MontlhCry near Paris without any 
decisive result, and the matter was closed by the treaties of Con- 
flans and St. Maur, whereby Louis granted favours and lands to 
the conspirators, in particular the Somme towns to the duke of 
Burgundy and the duchy of Normandy, in exchange for Berry, to 
his brother Charles. 

In 1467 there was a new coalition in preparation. T o  resist it, 
Louis saw fit to arrange for a revolt to take place at  Likge against 
the Burgundian domination at  the very moment when he was to  
be negotiating in person with Charles the Bold on his own terri- 
tory at  PCronne. News of the revolt arrived when he was in the 
duke's hands; and he was kept a prisoner (1468) and had to give 
in, promising to fulfil all previous treaties and making further con- 
cessions; he even went with Charles to help in suppressing the 
revolt a t  Likge. 

Yet another coalition was formed in 1472, this time with the 
backing of the English, who were preparing a new invasion of 
France. But Charles the Bold failed a t  the siege of Beauvais; and 
when Edward 1V landed with a solid force of 20,000 men he found 
himself unable to join his ally, who was involved in an ill-advised 
enterprise on the Rhine. Louis managed to come to terms with 
Edward and induced him to sign the treaty of Picquigny, whereby 
Ed

w

ard was satisfied with an indemnity (1475). The English 
peril seemed henceforth to be receding. 

At the same time Charles the Bold was undertaking adventures 
that turned his attention away from France. H e  dreamed of con- 
quests on the Rhine, in Lorraine and in Alsace-to unite his pos- 
sessions in Burgundy with those in the Low Countries. The duke 
of Lorraine, the Swiss cantons and the Austrian Habsburgs were 
alike threatened by these ambitions, and Louis's diplomacy gath- 
ered all these powers into the Union of Constance, which was to  
deal definitively with his adversary. Charles seemed likely to 
be crushed by a general coalition; then Louis, by an unaccount- 
able change of face, withdrew from the struggle and signed the 
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truce of Souleuvres with him. Charles went to war against the 
Swiss, who defeated him at  Grandson and hlorat (1467), then 
against the duke of Lorraine. He was killed under the ~valls of 
Nancy (1477), and this chance occurrence gave Louis X I  his 
victory. 

Louis showed himself no better advised in settling the Burgun- 
dian succession, which devolved on Charles's only daughter Mary. 
He had the right to take all the provinces comprised within the 
kingdom by marrying the heiress to a prince of his own choosing, 
who could well have been the dauphin; and he was strong enough 
to be able to impose this solution. But he was pleased to make 
certain unco-ordinated acquisitions while Mary of Burgundy dis- 
covered a protector in the Austrian archduke Maximilian, the 
future emperor. The treaty of Arras (1482) conceded the duchy 
of Burgundy, Franche-ComtC, Artois and Picardy to France. I t  
was a gain, but a limited one; and it  gave rise to the conflict that 
was to set Austria and France rgainst one another for 300 years. 

Throughout his reign Louis had continually intrigued in Spain, 
with a view to the acquisition of Roussillon and Catalonia. There 
too he wasted his energies without understanding that his object 
could never be wholly realized. H e  got Roussillon, but by doing 
so precipitated the union of Aragon and Castile and the unification 
of Spain which, when it was joined with the power of Austria un- 
der Charles V, was to constitute a grave danger to the future of 
France. Within the kingdom Louis had to discipline his nobles 
and to extend the royal domain a t  the expense of the princes' ter- 
ritories. H e  sought to restore everywhere the order that had been 
compromised for a century by the decline of the king's authority. 
To  this end he meant to break all resistance, laying the founda- 
tions of an absolute monarchy. The nobles were treated harshly, 
the king's enemies imprisoned or put to death; the Armagnac dy- 
nasty was annihilated; and on the death of King RenC the duchy 
of Anjou and the county of Provence were incorporated in the 
royal domain. The church was likewise under control: in reaction 
against the methods of Charles VII, who had issued the Pragmatic 
Sanction of 1438 (to exempt the clergy from all obligation toward 
the pope and to give it the right of free election of bishops and 
abbots), Louis signed a concordat u~hich gave the pope the right 
to intervene in the bestowal of benefices. As for the states-general, 
they were convened not to formulate the demands of the nation 
but to approve the king's decisions. 

Louis desired above all to have plentiful resources and a strong 
army. Pressure was put on the towns and on the provincial es- 
tates. The taille. a tax imposed by the king for the upkeep of the 
army, was quadrupled in the course of Louis's reign; and the per- 
sonnel of the army was expanded through the compagnies d'ordon- 
nance and the francs-archers. A quantity of artillery was pro- 
vided. An army of this sort made sure of the submission of the 
nobility throughout the kingdom. 

Louis also concerned himself with reviving economic activity 
after the devastations of the Hundred Years' War;  towns had been 
depopulated, trade interrupted, the countryside left untilled. The 
restoration of the productivity of the land was an immense task 
and would call for the labour of more than one generation. Louis 
recognized these problems and took some effective measures: he 
tried to introduce a silk industry and inaugurated the Lyons fairs. 
But the peace within the kingdom which made it  possible to re- 
sume work in safety throughout the rural areas was still more 
effective than these governmental undertakings. When Louis 
died in 1483 the kingdom was richer and the king's authority 
greater than when he came to the throne. 

Charles VIII  (1483-%).-The 13-year-old dauphin Charles 
was incapable of governing; nor was he ever to show any aptitude 
for it. He was physically degenerate and of poor intelligence. 
The reading of novels of chivalry confused his outlook and inspired 
the Italian expedition, an adventure gratuitously initiated and 
madly pursued. 

In  the first years of the reign government was in the hands of 
Charles's sister, Anne of Beaujeu (Anne of France) who had mar- 
ried Duke Peter I1 of Bourbon. Anne had the mind and the vi- 
tality required for her task in difficult circumstances, where more- 
over she had to resist the aristocratic reaction inevitable a t  the end 

of Louis XI'S authoritarian reign. She and her husband, guardians 
of Charles VIII ,  begdn by making concessions. Certain agents of 
Louis's were sacrificed to the anger of the parlement, and lands 
were restored to hostile nobles, of whom the chief was Louis, duke 
of OrlCans (afterward Louis X I 1  of France), a son-in-law of Louis 
XI.  They even authorized the states-general to meet a t  Tours 
(1484); and for the first time the country districts as well as 
the towns were represented there. The royal party, however, suc. 
ceeded in making the states-general reject the duke of OrlCans' 
demand that he should be regent and in packing the conseil du roi 
with their supporters. Once supplies had been voted, they could 
ignore such demands as the control of taxation and the summons 
of a meeting of the states-general every two years. The malcon- 
tent party next attempted to obtain by revolt what the estates had 
failed to secure. Thus began the "Mad War" in which the king 
had to fight the dukes of Orleans and Brittany supported by Henry 
VII  of England and the archduke Maximilian. The war ended 
with the royal victory of St. Aubin-du-Cormier (1488). 

This victory was decisive in solving the question of the Breton 
succession. Duke Francis I1 had only a daughter, Anne, whose 
marriage would determine the future of the duchy. I t  v7as 
Charles VIII  who got her; and the marriage treaty, if i t  did not 
prescribe the annexation of Brittany, a t  least effected the personal 
union of the heads of the two states, from which the union of the 
states themselves was to result (1491). 

After this success the kingdom was secure, and there was no 
cause for Charles to be drawn into new enterprises. But absurd 
ambitions now attracted him to Italy, where he wanted to give 
effect to the rights that he had inherited from the dukes of Anjou. 
For more than 50 years the French kings were to have to engage 
their armies and spend their money on adventures that made them 
the dupes of the Italian princes and gave them only a little vain- 
glory to balance against some serious reverses. 

In preparation for his campaign, Charles wanted to conciliate 
his adversaries by meeting their demands; he restored Roussillon 
to Ferdinand I1 of Aragon and Artois and Franche-ComtC to Maxi- 
milian and paid a heavy indemnity to Henry VII. H e  raised an 
army at great expense, borrowing money right and left, and crossed 
Italy unopposed (14g4), without suspecting that he mas leaving 
enemies in his rear. H e  entered Naples in triumph but had to 
leave shortly afterward when a coalition threatened to cut his 
communications. He escaped with difficulty from the battle of 
Fornovo and had lost his conquests when he returned to France 
(1495). He was preparing another expedition at  the time of his 
death (1498). 

Louis XI1 (1498-1515).-The crown passed to the duke of 
OrlCans, who had taken part in every aristocratic rising of the 
previous reigns but had now had time to grow wiser; indeed his 
premature old age won him that reputation of "father of the peo- 
ple" which hired writers handed down to posterity-though in fa;t 
his rule was authoritarian and as costly and oppressive as that of 
his predecessors. H e  entertained Charles VIII's designs on Italy 
augmented by claims to the Milanese, representing himself as hav- 
ing inherited it through his grandmother Valentina Visconti. 

Louis X I 1  began by marrying Charles VIII 's widow Anne of 
Brittany, as was necessary in order to keep Brittany united to 
France. To this end he had to divorce his first wife, Joan of 
France, which gave rise to great scandal. Simultaneously he con- 
cerned himself with Italian politics, aided by Georges Cardinal 
d'Amboise, his prime minister, who was ready however to use 
French policy to further his own ambition to become pope. Two 
successive campaigns (1499-1 ~ O O )  led to the conquest of the 
duchy of Milan. Then Louis allied himself with Ferdinand of 
Aragon for the partition of the kingdom of Naples. But Ferdinand 
deceived him, and in 1504 he finally had to abandon Naples, which 
was henceforth to be the object of repeated and always disastrous 
expeditions for his successors. 

Louis next let Pope Julius I1 involve him in a league against the 
Venetian republic. This was the League of Cambrai, which 
pledged France to another costly and fruitless undertaking. After 
the victory of Agnadello (1509) Louis had to face the Holy league 
organized by Julius I1 to drive the French "barbarians" out of 
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Italy. Though Gaston of Foix was victorious a t  Ravenna, the 
French had to evacuate Italy ( I ~ I Z ) ,  while the Swiss threatened 
Dijon and the English landed on the continent. 

Louis sought vengeance on the pope by raising the Gallican 
church against him. H e  revived the Pragmatic Sanction and sum- 
moned a council to depose him. But this dispute ended in a set- 
back, and a pontifical council threatened to interdict France. Bar- 
ren enterprises that promised the country no advantage had ruined 
its fortunes and endangered its renascent prosperity. 

Francis I (1515-47).-The new king, Francis, was the son of 
Louis XII 's first cousin Charles of Angoulkme. Twenty years old, 
he charmed the court with his youth and his handsome bearing, 
which formed a contrast with his predecessor's appearance. He 
liked strenuous exercise, hunting and warfare; he had a ready 
tongue and enjoyed the company of men of letters, who made out 
that he had a great mind. I n  fact his intelligence was ordinary 
and his culture mediocre and he knew nothing of politics and re- 
ligious matters, of which he let his advisers take care. Antoine 
Cardinal Duprat and the constable Anne de Montmorency were 
the two statesmen of the reign, if we omit the queen mother, Louise 
of Savoy, whose influence was considerable. From his accession 
Francis thought only of resuming his predecessor's Italian ven- 
tures. These took up his whole reign and eventually involved him 
in a struggle against the Austro-Spanish power that was to absorb 
all France's efforts for several centuries. 

In  1515, with a magnificent army, Francis won the battle of 
Marignan (Melegnano) and reconquered Milan. The peace 
of Fribourg with the defeated Swiss ( I  516) and the concordat of 
Bologna with Leo X inaugurated a twofold alliance that was to 
last as long as the monarchy itself. But Italy, where hitherto the 
French had had no rivals but the Spaniards, was now to attract 
other powers; a sequence of lucky inheritances had raised the 
sovereign of the Burgundian Netherlands, the archduke Charles, to 
the throne of Spain at  the death of Ferdinand of Aragon ( I  j16) 
and to the succession of the Austrian territories at  the death of 
Maximilian ( I  519). Elected emperor despite Francis' competi- 
tion, Charles V now controlled most of western Europe as well as 
the Mediterranean and the Spanish colonial empire. France could 
see itself threatened on every frontier, but on the plea of self- 
defense undertook an interminable struggle that finally developed 
into a fight for supremacy between two rival dynasties. In  this 
contest Francis' principal object was the duchy of Milan, which he 
wanted either to attach to the kingdom or to bestow on one of his 
sons. Charles V had his eye mainly on Burgundy, for ancestral 
reasons. But the rivals pursued other interests as well: the French 
kings intervened in imperial affairs, profiting from the disputes that 
arose out of the Reformation. 

The rivals looked for allies. Two presented themselves: the 
king of England, who, not having abandoned the conquest of the 
Plantagenets, could a t  any moment checkmate Francis I should the 
latter descend upon Italy; and the pope, who, seated between 
Milan and Naples, was invaluable to both but always feared the 
union of north and south. After the meeting on the Field of the 
Cloth of Gold ( I ~ z o ) ,  where Francis had in vain sought an alli- 
ance with him, Henry VII I  of England turned to Charles V. As 
for the pope, there remained the alliance made with France after 
Marignan; but the pope was potverless and would never give Fran- 
cis any real support. 

War began in 1521, in Navarre, on the northern frontier and in 
Milan. But Francis' endeavours were countered by the flight of 
Duke Charles of Bourbon, the constable of France, who passed to 
the emperor's service after the illegal sequestration of his lands. 
A further expedition ended disastrously at  Pavia (1525), where 
Francis was made ~risoner .  Taken to Madrid, he signed a treatv 
relinquishing all territories that Charles V claimed-(1~26) ; b i t  
on recovering his freedom he refused to ~ u t  it into effect. Charles 
had failed t o  profit from his victory a i d  had been restrained by 
the astute diplomacy of Louise of Savoy, the regent of France. He 
could only take vengeance on Francis' allies and on the pope, who 
was besieged in Rome and made prisoner. Rome itself was sacked 
by Protestant troops under the constable Bourbon, who was killed 
(1527). TO put a stop to this profitless warfare, the treaty of 
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Cambrai was signed. This modified the conditions of the treaty of 
Madrid : Francis renounced Italy but kept Burgundy ( I  529). 

The following years were spent in preparing for a new war, 
which in this case was to be extended beyond the contentious 
sphere of Italian politics. Francis was in secret communication 
with the Turks of Constantinople, who threatened simultaneously 
the southeastern frontiers of the empire and the Mediterranean 
coasts. He was in alliance with the Lutheran princes of Germany, 
who were forming the League of Schmalkalden ( I  531) to defend 
their religious freedom. Christendom was scandalized to see the 
"most Christian king" allied with infidels and heretics. 

A new war was fought from 1536 to 1538 and eventually won by 
Francis, as a result of the defensive strategy of the constable Mont- 
morency. The war that broke out in 1542 ended merely in  a truce, 
the peace of Crkpy-en-Laonnois ( I  544), since the two parties were 
alike incapable of winning a decisive victory and coming to a 
general agreement on matters in dispute between them. Francis 
was piling up money for another war when he died (1547). 

Trend Toward Abso2utisnz.-Francis I was of a commanding 
disposition, and the opposition was less formidable than in the 
previous reigns. To so brave and fiery a temperament, love and 
war were schools hardly likely to teach moderation in government. 
Italy not only inspired him with the love of literature and the arts 
but also furnished him an arsenal of despotic maxims; and his 
principles of government, based on his inclination to dominate, 
were applied by his great officers of state, men thoroughly learned 
in the law, such as the chancellors Antoine Cardinal Duprat and 
Guillaume Poyet, and by the jurists of the southern universities, 
who drew their inspiration from Roman legal maxims. 

All worked successfully to distinguish the "greatness and super- 
excellence of the king" from the rest of the nation; to isolate the 
nobility amid the seductions of a court life full of pleasures and 
possibilities of favour and high places; and to win over the bour- 
geoisie, at first by bribery and afterward by the hereditary trans- 
mission of offices. 

The states-general were never convened; the king put  a stop 
to the system of moderated monarchy that hitherto had allowed 
the nation's representatives, convened in times of stress, a voice 
in affairs. Francis had his ordinances registered by the parlements 
regardless of the remonstrances addressed to him. Attempts a t  
resistance met with harsh treatment: the Gallican church's oppo- 
sition to the application of the concordat was brutally repressed. 

Intervention by judicial commissions served to remove any of- 
ficers who proved refractory to Francis or lost his favour for a 
time: for instance the constable Bourbon, the chancellor Poyet, 
the admiral Philippe Chabot and the surintendant des finances 
Jacques de Beaune. baron de Semblan~ay, as well a s  other heads 
of the finance department. 

The concordat of I 516 strengthened the king's authority by its 
settlement of the system of benefices, which lasted until the end 
of the ancien re'gime. The king nominated the holders of consis- 
torial benefices (bishops and abbots) and so could avail himself 
of the revenues of the church for his favourites and for public 
servants. This was very much to his advantage, as it assured him 
a faithful episcopate; but though some of these bishops were 
conscientious, the church not infrequently found itself governed 
by unworthy men who cared nothing for their apostolic duties. 

Francis 1's prime concern was to have enough to maintain his 
court and his army without recourse to his subjects or diminution 
of his authority. He achieved this by increasing the returns of 
the taille, by raising regular tithes from the clergy and, especially, 
by organizing a system of state credit consisting of loans from 
the towns and from the Italian and German bankers, who proved 
more obliging than the French financiers that he had shaken off. 
This system was at once useful and dangerous to the state, as the 
abuse of credit was later to cause formidable crises. 

The Reformation.--From the end of the 15th century circum- 
stances in France had favoured a reform of religion. The clergy 
was in general decadent, both morally and intellectually, and con- 
cerned primarily with worldly affairs; and the faithful satisfied 
themselves with a formal practice that left no place for religious 
sentiment. The theologians themselves, given over to the barren 
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discussion of formal ioglc, were not interested in going back to the 
true sources of Christian thought. 

At the same time the Gallican quarrels, which pitted the king 
against the papacy, exposed the Roman hierarchy to mistrust 
and criticism in men's minds. The circulation of ideas and the 
spread of printing, together with the closer study of the classics 
and the Scriptures, opened new vistas to the reformers, who at the 
beginning of the 16th century were dreaming of a regenerated 
church with dogma and hierarchy intact. 

The first attempts were by mystics who wanted to revive re- 
ligious life: for example Jean Standonck and, after him, Jacques 
Lefhvre d'etaples (Faber Stapulensis) and his whole group of 
Christian savants a t  the Collkge du Cardinal Lemoine. Erasmus 
contributed his ideal of humanism. At the beginning of Francis 1's 
reign Guillaume Briqonnet, bishop of Meaux, tried to put this 
ideal into practice by preaching the Scriptures in a way that made 
them accessible to the faithful (this constituted the group of 
fivangkliques de Meaux). But this reformation, hitherto simply 
moral, ended with an attack on dogma: the study of the Bible and 
of the Pauline texts and contact with the Lutheran reformers of 
Germany led to the doctrine of justification by faith and to the 
limitation of ritual practices. At the same time social changes 
favoured a contumacious attitude toward the clergy and a revolt 
against the abuses of the church. The Rebeine rioting at  Lyons 
(1529) was a movement aimed at  the church. The reformist 
clergy had the support of the common townspeople. 

Francis I at first favoured the ne
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ideas and the reformers. who 
had the protection of his sister Margaret of AngoulEme, queen 
of Navarre. But he became hostile when he saw society threat- 
ened by the reformers; and the affair of the placards, when broad- 
sides against the Mass were posted in the towns (1534), and the 
publication of Calvin's Christianae Religionis Institutio (1536) 
made him decide for repression. Henceforth edict followed edict 
proscribing the heretics, and the tribunals were ready with convic- 
tions. 

Henry I1 (1547-59).-The new king's character was less pro- 
nounced than his father's. Of slight intelligence and rather nar- 
row, given over to the strictest religious orthodoxy, Henry I1 
exposed himself to the influence of the dominant factions of his 
entourage. These comprised his mistress Diane de Poitiers; the 
constable Montmorency, whom he regarded with an almost filial 
affection; and the princes of the house of Lorraine, Francis duke 
of Guise, the greatest soldier of his time, and his brother Charles, 
the cardinal of Lorraine. 

The Italian campaigns that occhpied the previous governments 
were continued in the new reign, instigated chiefly by the Italian 
princes a t  court; and they conflicted more than ever with the in- 
terests of the kingdom. But new enterprises were developed, and 
the king's political and military fields of action were widened. 
T o  maintain the struggle against Charles V, Henry continued his 
father's practice of German Protestant alliances, which was all 
the more necessary since the victory a t  Muhlberg had assured 
Charles's supremacy throughout the empire and presented an in- 
direct threat to France. With the consent of the German princes 
Henry in 1552 occupied the Three Bishoprics (Metz, Toul and 
Verdun) in Lorraine, which were part of the empire. Francis of 
Guise successfully withstood the siege of Metz by Charles V 
(r553), and Henry kept his acquisitions. The Three Bishoprics 
remained in French hands, and the treaties of Westphalia (1648) 
were finally to acknowledge their cession to the king of France. 
This was the first step forward in the policy of expansion toward 
the Rhine. 

Warfare was continued after Charles V's abdication, either in 
Italy or in the Low Countries. Through Montmorency's lack of 
experience, French arms suffered a disastrous defeat a t  St. Quentin 
which might have left the road to Paris open if the victors had had 
the means to pursue the operation (1557). But Henry had his 
revenge on the English: Francis of Guise took Calais and all the 
continental territory that they had been occupying for 200 years 
(1558). 

Meanwhile, however, the Protestant party in France was ap- 
proaching the zenith of its power. Some reckon its membership 

at  one-third of the population of the kingdom. Numerous 
churches had been organized after I j j j, and there were now motre 
than 2,000.  Under ministers schooled for the most part a t  Geneva, 
they were grouped in synods and assemblies; a national synod took 
place in Paris in May I 559. The party moreover had changed as 
it grew. Whole peoples in certain provinces, particularly in the 
Midi, had become Protestant, including the rural population; and 
nobles had taken the leadership over from the theologians. Hence- 
forth the leaders were the prince of CondC (Louis de Bourbon), 
the admiral Gaspard de Coligny and Antoine de Bourbon. king of 
Navarre, who was succeeded in I 562 by his son Henry I11 (after- 
ward king of France as Henry IV). The party had its own policy, 
made alliances outside the kingdom (with the queen of England 
and the German princes) and hired foreign armies. 

Repressive measures against Protestantism were even more 
severe under Henry I1 than under his father: in the first year of 
his reign he set up the chambre ardente in the parlement to judge 
the malsentans de la foi. But Henry's military enterprises 
abroad exhausted France and set it in opposition to Spain, the 
great Catholic power, and so prevented his devoting himself 
wholly to the struggle against the Reformation. He therefore 
decided that, in order to crush heresy, peace had to be restored 
and the Italian ventures, the sterility of which had become ap- 
parent, renounced. This change of policy culminated in the 
peace of Cateau-CambrCsis (April 15 j9).  Henry totally and un- 
conditionally gave up his claims on the Italian territories. He 
even relinquished his positions in Tuscany and also Savoy, which 
had been French for 2 0  years and seemed to have been definitively 
incorporated in the kingdom. The restored Franco-Spanish friend- 
ship was cemented by Philip 11's marriage to one of Henry's 
daughters, Elizabeth. This way of ending the Italian wars was no 
more reasonable than the policy that had poured France's wealth 
and strength into them over the past jo  years. However, it en- 
abled Henry to issue the Edict of kcouen (June 2), which seemed 
to envisage a real civil war against the Protestants and perhaps 
a campaign in alliance with Spain against Geneva. During the 
festivities in celebration of his daughter's marriage (June 30, 
I j j9 )  Henry took part in a tournament and received a wound 
that proved fatal. 

Francis I1 (1559-60).-The new king, Henry 11's son. was a 
major but too young to govern, and the direction of policy was en- 
trusted to the Guises, uncles of the young queen Mary Stuart, who 
was also queen of Scotland. Francis of Guise was commander in 
chief of the army and his brother the cardinal of Lorraine held the 
administration. Both were fervent Catholics, in opposition to the 
Protestant leaders CondC and Antoine de Bourbon. To overthrow 
the Guises CondC organized the conspiracy of Amboise (le tumulte 
d'Amboise, 1560), which miscarried and was rigorously put down. 
This was the first resort to violence. To make peace and to re- 
habilitate the country's finances, it was decided to summon the 
states-general a t  OrlCans; but the sitting had only begun when 
Francis I1 died (Dec. 1560). 

Charles IX (1560-74).-Francis' brother was a minor at  his 
accession and his guardian was the queen mother, Catherine de 
Medici, an intelligent, cultured but primarily crafty Italian who 
was to take part in the government for nearly 30 years. Her main 
object was to preserve undiminished the authority of her sons 
Charles I X  and, after him, Henry 111. She cared nothing about 
the truth of any religion and had no solid political principles, 
striving rather to keep the factions in awe even if this called 
sometimes for treachery. Her methods, which she pursued ruth- 
lessly, finally destroyed the authority that she meant to reinforce. 

At first she thought toleration practicable, in which opinion 
she had the support of the chancellor hlichel de l1H8pital. She 
summoned the colloquy of Poissy (Sept. 1561), where the best 
theologians of either side gathered to propound their doctrine. I t  
became obvious that concil~ation was impossible for two religions 
with firm dogmatic systems and differences on essential points; and 
their encounter a t  Poissy made reciprocal opposition more pro- 
nounced, between Catholics under the triumvirat (Francis of 
Guise, Anne de Montmorency and the markcha1 de Saint-Andri:, 
Jacques d'Albon) and the Huguenots under CondC and Coligny. 
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Catherine de Medici tried, failing an agreement, to keep the peace 
by edicts that gave the Protestants a certain freedom in the exer- 
cise of their religion: that of Jan. 1562 allowed them the right of 
assembly outside the towns. This generous toleration could have 
saved the religious peace, but the Catholics thought it  excessive 
and meant to oppose the application of the edict. 

The peace had already been troubled in the provinces of the 
Midi. On March I ,  1562, an incident a t  Vassy between the duke 
of Guise's troops and the congregation of a Reformed church ended 
in a massacre. This was the beginning of the Wars of Religion, to 
which the government was, for nearly 40 years, powerless to put 
a stop. 

These wars involved no great operations, and there were no 
decisive battles. Armed bands attacked towns or chlteaux and 
indulged in looting and massacre-exploits which made famous 
the Protestant baron des Adrets and the Catholic Blaise de Mont- 
luc. The hostilities particularly affected the Loire provinces, 
round OrlCans and Sancerre, where the Huguenots were numerous, 
Dauphin6 and Vivarais in the southeast and Gascony and PCrigord 
in the southwest, where the nobles were turbulent and impover- 
ished. 

The first war lasted a year. Threatened by an English invasion, 
which Coligny and CondC had purchased by ceding Le Havre, 
Guise captured Rouen by assault, but in the attack Antoine de 
Bourbon lost his life. At Dreux, fought to close the road to Ger- 
man reinforcements hastening to join the English, Saint-AndrC 
was killed; but Montmorency (the victor) and CondC were taken 
prisoner. Guise was assassinated by Jean Poltrot 6e MCrC as he 
was attacking OrlPans (Feb. 1563). Freed from his uncomfortable 
tutelage and now head of a Catholic party of tried strength, 
Catherine was able to destroy the unity of the Huguenots with 
the peace of Amboise (March 1563), by which CondC demanded 
freedom of worship for the Protestant aristocracy only. Catholics 
and Protestants then united to drive the English out of Le Havre. 

Within the next four years Charles I X  attained his majority; 
but he left the direction of affairs in the hands of his mother 
Catherme de Med~ci. Catherine wanted to use the peace to bring 
her conciliatory policy to fruition and restore the country's fi- 
nances and the king's authority. She travelled over the kingdom 
presenting Charles to his subjects to enhance his prestige and had 
a meeting ui th Philip I1 of Spain at  Bayonne, where plans were 
laid for joint opposition to the heretics. Her efforts were unsuc- 
cessful; the second civil war broke out, and in the course of i t  
Montmorency was killed in the battle of St. Denis (1567). 

The peace of Longjumeau (1568) was short-lived. The third 
war saw real military operations developed in the western prov- 
inces and in the Midi, between the royal army under the king's 
brother, the duke of Anjou, and the Protestant armies of CondC 
and Coligny. CondC was killed at  the battle of Jarnac and Coligny 
defeated at  Moncontour (1569). The ensuing peace (1570) was 
another compromise between the parties, but contained a clause 
of whlch later events were to reveal the importance: the king as- 
signed to the Protestants four places de shrete', which were to have 
a Protestant governor and a Protestant garrison and to constitute 
places of refuge for members of the Reformed religion who could 
not safely live elsewhere. This seriously affected the sovereignty 
of the king, and the Protestant party seemed to be threatening the 
unity of the state. 

St. Bartholomew's Day.-To seal the peacemaking it was pro- 
posed that Henry of Navarre should marry Charles IX's sister 
Margaret of Valois; and a further developn~ent on the same lines 
took place when the klng, weary of his mother's power over him, 
drew closer to Coligny in order to prepare for mar against Spain 
in the Netherlands. In 1572 a fleet was prepared and an army 
raised, while an alliance xi7as made with England. 

Catherine de Medici reacted to this threat with characteristic 
treachery. Taking advantage of the princess Margaret's wedding, 
for which numerous Protestants, including Coligny, had come to 
Paris, she arranged an attempt on Coligny's life (Aug. 22, 1572). 
Coligny, however, was only wounded; and Catherine, fearing a 
Protestant rising and an investigation that might have revealed the 
truth, prevailed on the king to order a general massacre. This 

massacre, begun in the early hours of Aug. 24, lasted several days 
in Paris and claimed hundreds of victims. Those who were spared, 
for instance Henry of Navarre, had to abandon their religion. 
Similar proceedings took place in the other principal towns of the 
kingdom, but they were not thorough enough to annihilate the 
Protestant party, which made use of these very happenings to feed 
the increased virulence of the propaganda conducted by such pam- 
phleteers as Fran~ois  Hotman and Philippe de Mornay (Du- 
Plessis-Mornay). Henceforth this propaganda was aimed at  the 
king himself, indicated as the murderer of his own subjects. 

The massacre of St. Bartholomew's day aggravated the conflict 
between the two religions and provoked a new Protestant rising: 
several towns in the Midi and Sancerre and La Rochelle in the 
midland region took up arms, and the siege of La Rochelle was 
the principal feature of the fourth war of religion. Despite an- 
other treaty of peace, the disorders became increasingly serious; 
the Protestants, during the war, had organized themselves politi- 
cally and militarily in the southern provinces, which mere now 
in fact detached from the scope of the king's authority and had 
their own assemblies (provincial and general), their own army 
and their own tribunals. 

The Po1ztiques.-Moreover, a section of the Catholics. anxious 
for peace's sake to allow the dissidents liberty of worship, joined 
the opposition: these constituted the party of the Politiques or 
Malcontents, who, as they drew closer to the Protestants, were 
also called Catholiques unis. At their head was the king's brother, 
the duke of Anjou, who shortly afterward left France to become 
king of Poland (May 1573), whereupon his brother Francis, duke 
of Alencon, took his place at  the head of the Politiques. This at- 
titude on the part of the princes made anarchy worse. 

Henry I11 (1574-89) .-Henry of Anjou returned from Poland 
to succeed his brother Charles but was no more capable of restor- 
ing the royal authority than he had been. Intelligent and cul- 
tured but, because of his sexual immorality, little respected, he was 
to try to govern amid the factions without having the strength 
of character for which the situation called-at times dominated 
by  his adversaries, a t  others seeking to regain the ascendant by 
treachery or assassination. Moreover the situation was more criti- 
cal than before: Henry I11 was childless, and the heirs presump- 
tive were his brother Francis of Alenqon, who was himself child- 
less, and Henry of Navarre, chief of the Protestant party. The 
question of the succession was the greatest problem of the moment. 

Henry I11 was hardly back in France when the fifth civil war 
broke out. Despite Guise's victory at  Dormans. Henry conceded 
all that the Protestant-Catholic coalition demanded in the peace of 
Monsieur (May 6, I 576). hlencon received the appanage of 
Anjou, Touraine and Berry; Henry of h'avarre, Guienne; and 
CondC, Picardy. The Protestants likewise obtained the restora- 
tion of their places de shzirete' and liberty of worship throughout 
the kingdom except in the neighbourhood of Paris. Chambres mi- 
parties, composed of Protestants and Catholics, were created in all 
the parlements, to judge Protestants brought to trial. This was 
another step in the decline of public authority. 

The Catholic reaction to this favouring of the Protestants, which 
they determined to prevent, was the formation of the Holy League, 
under the inspiration of Guise. Grouping several local associ- 
ations of the same kind, it was composed of common tou-nspeople 
and directed by parish priests with a few bourgeois, lawyers and 
officials. It demanded the restoration of Catholicism, the revival 
of the provincial liberties and control of the government by the 
states-general. I t  was a democratic and antidynastic movement. 
Henry thought that the cleverest defense was to declare himself 
head of the league and to run it in his own interest. Henry there- 
fore convened the states-general a t  Blois, as he had promised 
(1576). As the Protestants refused to participate, the Catholic 
majarity did as the king wished and agreed to demand the re- 
establishment of religious unity, thereby nullifying the last peace 
treaty. However. the moderates under Jean Bodin recovered the 
advantage by refusing the subsidies needed for a new war. War 
broke out nevertheless; and a brief campaign led to the peace of 
Bergerac (1577), which established, in a somewhat curtailed ver- 
sion, the terms of the previous peace. This was later renewed at 
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Fleix (I 580) after the so-called "Lovers' War," which arose ou t  
of the intrigues of the wanton Margaret, wife of Henry of Navarre. 

Meanwhile Henry had abolished all leagues, and his position 
seemed to be becoming less precarious. Then came the death of 
his brother Francis, which revived in more acute form the question 
of the succession: Henry I11 had no heir but Henry of Navarre, 
which meant that the crown would go to a Protestant prince. 
The two parties were more than ever at  variance. The Huguenots 
found themselves again the supporters of the hereditary principle 
and the divine right of kings. The Catholics and the Guises, the 
latter with a selfish mental reservation, became the upholders of 
elective monarchy and the sovereignty of the people. Was it  not 
unthinkable that the crown of the "eldest daughter of the church" 
should be allowed to pass to a relapsed heretic? I n  order to realize 
their possible succession to the throne the Guises, who had already 
fabricated a genealogy that led them back to Charlemagne, en- 
tered into an understanding a t  Joinville (Dec. I 584) with Philip I1 
and the pope to set aside Henry of Navarre and to substitute for 
him Charles, the old cardinal of Bourbon, who on his death would 
leave the crown to Henry of Guise. 

The Guises relied on the reconstituted League, which made rapid 
progress (158 j ) .  I ts  avowed intention was to resist by force those 
who sought "to ruin the Catholic religion and the state." Centred 
in Paris, it had a council and an organization that made i t  in fact 
a revolutionary government. 

War therefore broke out again: Henry of Navarre, Henry of 
Guise and Henry I11 faced each other and sought help from 
abroad, from Elizabeth of England, from Philip and the pope and 
from the German princes and the Swiss, who supplied mercenary 
troops and reitres. Henry of Navarre was victorious a t  Coutras, 
Guise a t  Vimory and a t  Auneau (0ct.-Nov. I 587); but these 
engagements were indecisive and left the king as helpless as ever 
between the Protestants and the League. 

Events a t  Paris were decisive. The ever-increasing tension 
made the Leaguers afraid of a Protestant resort to force, and they 
called Henry of Guise to their aid. H e  entered Paris in defiance 
of the king's prohibition, and the Parisians put up barricades. 
Henry I11 took fright and fled, leaving Paris in the hands of a 
revolutionary council; and the Edict of Union (July 1588), 
whereby he adhered to the League, consummated his defeat. The 
states-general, on the League's demand, were summoned to Blois. 
But Henry 111, to recover the ascendancy from a majority that 
outvoted him in the League's favour, decided on a resort to force: 
he had the duke of Guise and his brother Louis, cardinal of Guise, 
assassinated and the cardinal of Bourbon, pretender to the crown, 
thrown into prison (Dec. 23, 1588). 

Far from restoring the power of the king, this coup finally de- 
stroyed it. Henry I11 had no choice but to ally himself with Henry 
of Navarre, and the two kings were preparing to take Paris when 
Henry I11 was assassinated by Jacques ClCment (Aug. I ,  I 589). 

Economic a n d  Social Developments, 1460-1589.-The Hun- 
dred Years' War had ravaged the country, disrupted commerce and 
spread pestilences in France. In  the middle of the I 5th century 
the land was untilled, some villages had disappeared and many 
houses in the towns themselves were dilapidated. The population 
was falling; in the regions that had suffered most the peasants had 
left their fields to take refuge in the towns, where the multitude of 
beggars contributed to the disorder. Workers were scarce and 
labour expensive. Monetary difficulties made things worse, as 
precious metals were vanishing while salaries generally rose. The 
return of peace was not in itself enough to revive the country's 
economy: the resumption of work and the restoration of lost 
wealth called for an immense effort. 

The most urgent task was to revive agriculture. Of the great 
landowners who had survived many were bankrupt, and they set 
about restoring their domains with the help of new farmers, to 
whom they made very generous conditions; the serfs were emanci- 
pated, and land was granted for small dues, the rate being fixed 
once and for all. After half a century of effort the results made 
themselves felt: fallow land was recovered, and the forest receded. 
Villages were re-established, and the beginning of the 16th century 
was a period of real agricultural prosperity. But if the peasants 

profited from it, their overlords were no longer as well placed 
as before: tenants paid only low dues, the real value of which de- 
creased as money became cheaper. I t  was the beginning of a 
serious crisis, which was to undermine the conditions that had 
made possible the existence of the rural nobility. 

Simultaneously with agriculture, industry and commerce re- 
vived, largely because of foreign businessmen, especially Italians, 
who engaged both in trade and in banking, imported luxury articles 
and set the flow of international business in motion again. 

By the last years of Charles VII's reign the progress brought 
about by Jacques Coeur, who sent his ships to trade in  the Levant 
and exploited the mines in the midland of France, was already 
discernible. But this activity developed under Louis XI, who, 
without having any precise ideas, took an interest in commerce 
and obtained results: he re-established the Lyons fairs, tried to 
introduce the silk industry and to develop the wool industry and 
took measures, with success, to attract stable currency and to im- 
pose a sort of protectionism which seems to foreshadow Colbert. 
Were, too, progress was discernible at  the end of the I 5th century, 
and under the following kings prosperity continued. Louis XI1  
took advantage of these favourable conditions, which in fact gave 
rise to the legend so long connected with his name. 

The 16th century gave a new turn to this prosperity. Voyages 
of discovery increased the sphere of commercial enterprise : there 
was the traffic in exotic merchandise, whether brought home di- 
rectly from the new world or purchased in the great international 
markets of Spain and Antwerp. The ports of the Mediterranean 
were not neglkted, but those of the channel and the Atlantic saw 
a new activity. There was a considerable development of the great 
international fairs, for instance those at  St. Denis and, particularly, 
at Lyons, which became the centre of commercial life in France. 
But the most important feature was the discovery of the gold and 
silver mines of America, which produced, mainly from 1550 on- 
ward, a quantity of precious metal that continued to accrue till the 
beginning of the 17th century. Imported gold and silver flowed 
from Spain into all the neighbouring countries, and the 15th- 
century shortage of currency was followed by a surfeit, with vari- 
ous results: trade was stimulated, prices rose and the buying power 
of money diminished. 

Besides real estate, which hitherto had been the basis of wealth, 
reserves of specie began to be accumulated for use in the purchase 
of goods, in industrial enterprise and in credit operations. The 
banks made use of letters of credit, the deposit system and clear- 
ances to maintain the international movement of capital, the prin- 
cipal centres being the exchanges of Antwerp and Lyons. Loans 
at  interest were profitable to those u7ho made them, so profitable in 
fact that the institution of capitalism can be dated from this time. 

The men who handled this money gave their help to the govern- 
ments; the French kings, who were involved in the costly enter- 
prises of the Italian wars, could not go on without more than the 
usual resources of the treasury. They had to borrow; and from 
the time of Francis I a system of public credit was built up 
whereby the needs of the state were met with the help of bankers 
(mainly Italians or Germans) and of the towns, which themselves 
borrowed from private persons. 

The debt, on which the interest was heavy, grew continuously 
and, in spite of insolvencies that reduced the total, imposed a bur- 
den that obstructed all attempts to restore the state's finances. 
The efforts of Michel de l7H8pital, under Charles IX,  were wrecked 
by disorder in the administration and by ever-increasing require- 
ments. Henceforth the government was to live only on loans 
from the partisans (members of syndicates of investors) who 
received allotments of the royal domain as concessions or the 
right to reimburse themselves by collecting public revenues. 

This led to far-reaching changes in the various social classes. 
Those who lived on fixed incomes were affected by the depreci- 
ation of the coinage and by the rise in prices: the rural nobility, 
who had feudal rights that brought returns not liable to  change, 
was declining fast; likewise the re~ztiers, whose rents came from 
houses or land. The workers were even more affected, since the 
rise in wages was always slower than the rise in prices. On the 
other hand, merchants and peasants were becoming richer by buy- 
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ing the lands that the rural nobility were obliged to sell. Fortunes 
were made by businessmen who bought seignorial domains with 
title of nobility and thus composed an aristocracy that was to 
bring new blood into the noble classes of the 17th century. The 
houses of Gondi (from Italy) and of Villeroi were parvenus of 
this kind. 

Another consequence of the government's financial policy vas 
the sale of offices. In  previous centuries people had tolerated the 
king's functionaries' selling their charges or passing them on to 
their children. The kings themselves had sometimes sold public 
charges, but this was exceptional until Francis I made the system 
general and created public functions in order to make money out 
of them. These were the offices, which found buyers because mer- 
chants and capitalists were making fortunes that could be em- 
ployed in raising their dignity and in getting them a share of au- 
thority in the state. Thus most of the judiciary or financial 
charges were turned into offices, which were the property of their 
holders, incorporated into their patrimony and handed down to 
their children. The king was thus losing his authority and could 
neither recruit capable functionaries nor impose the necessary 
discipline. 

These difficulties were discernible by the middle of the 16th cen- 
tury and contributed much to the outbreaks of civil war; the 
ruined gentry, who could find no place in the army since peace 
had been signed, were no less susceptible to any political ferment 
than the destitute workers. But the radical causes of the disorders 
were to become inore general as time went on; the vicious system 
of finance and the anarchy pervading the administration through 
the sale of offices became progressively worse even in periods of 
stability. These evils were, in zoo years' time, to encompass the 
ruin of the monarchy. 

THE BOURBONS, T O  1789 

Henry IV (1589-1610) .-The new king was a remote cousin 
of Henry 111. As king of Navarre he had only a small domain; 
and his life had hitherto been that of a Gascon gentleman soldier- 
ing at the head of the Protestant armies. However, his mind was 
of exceptional quality: he had an admirable understanding of 
politics and could see the significance of events and win the sym- 
pathy of all by an opportune admixture of cordiality and authority. 
A warrior born for action, with a distaste for sedentary work, he 
knew how to find capable collaborators to manage his finances and 
his diplomacy. If he contrived to bring back stability and to 
redirect the government toward absolutism, he wanted above all 
to return to the past, without putting into practice the far-reaching 
reforms that experience might have indicated to him. He it was in 
fact who created the monarchy of the ancien re'gime with the vices 
that led to its end in I 789. 

His first task was to recover the kingdom. At his accession he 
controlled only a few strongholds and a small army, as numbers 
of the Catholic gentry refused to serve a heretic king. He had 
against him the League, which was all-powerful in the towns and 
controlled by Charles, duke of Mayenne, since the murder of his 
brother Henry of Guise. The people as a whole would not accept 
a Protestant king whom the clergy refused to anoint. This oppo- 
sition rallied round Charles, the aged cardinal of Bourbon, who 
was incapable of governing and was, moreover, Henry IV's pris- 
oner. 

Henry tried to get possession of Paris through the west. I-Ie 
won victories at  Arques (1589) and at  Ivry (1590) over the 
League's armies, but failed before Paris. Keither side could pre- 
vail through the use of force. Mayenne thought that the time 
mas ripe for a meeting of the states-general to proclaim him king; 
and so the estates of the League were assembled in Paris (Jan. 
1593). But agreement could not be reached, since the Spanish 
ambassador was present and proposed Philip 11's daughter (who 
was French on the maternal side) as a candidate for the throne 
instead of Mayenne. The moderates of the League rejected these 
Spanish claims and were upheld by the parlement of Paris. The 
pamphlet of the Satire Me'nippke finally destroyed all respect for 
the clearly powerless estates. Henry IV, on his part, made this 
reverse more serious by embracing Catholicism (July 25, 1593); 

and this conversion, the effect of which was immeasurable, assured 
his success. He was crowned a t  Chartres in Feb. I 594 and entered 
Paris on March 2 2 .  The pope gave him absolution in Sept. I 595; 
and several days later Mayenne himself made his submission. 
Gradually the heads of the League's government, the seigneur de 
Villeroi (Nicolas de Neufville) and Pierre Jeannin, went over to 
the king, and all the provinces recognized him one after the other. 
Only a few obstinate people kept themselve. detached; it was these 
who inspired Jean Chltel's attempt on Henry's life. 

Spain still had to be dealt with and Henry declared war in 1595. 
The victory of Fontaine-Fran~aise did not settle anything, and 
a Spanish offensive led to the capture of Amiens, which was 
liberated only after a long siege. But since the defeat of the 
Armada Spain had been weaker. and Philip I1 resigned himself to 
the treaty of Vervins (1598) which confirmed that of Cateau- 
CambrCsis and set its seal on the decadence of Spain. The duke 
of Savoy, Charles Emmanuel I, in his turn was forced to capitu- 
late: the treaty of Lyons (1601) a t  last brought the frontiers of 
France to the southern Jura. 

The Edict of Nantes.-At the same time the Edict of Nantes 
(April 13, 1598) put an end to religious conflicts. as a result of 
long negotiations with the assemblies of the Protestant churches. 
Protestants were given the right to live in the kingdom and 
equality of citizenship; their worship could be celebrated in the 
houses of seigneurs haut-justiciers (the greater nobles), in places 
where it was celebrated in 1597 or where its celebration had been 
permitted by the Edict of Poitiers,(1577) and in two towns in 
every bailliage or se'ne'chaussde. Whereas all these terms consti- 
tuted a state of toleration rather than freedom of conscience, there 
were additional privileges as well: clzambres mi-parties in the 
parlements, the granting of 150 places de szireti and the right to 
hold assemblies of the religion. The statute was put forward as 
provisional and so kept the Protestants in suspense but a t  the same 
time granted them privileges that amounted to governmental au- 
thority and were to prove useful to them as a basis for further 
insurrections. The Edict of Kantes was neither so reassuring nor 
so definitive as its appearance suggested; in fact i t  was registered 
only with difficulty, as public opinion rightly saw in i t  a source of 
future conflicts. 

The Government Reorganized.-From I 598 onward, being a t  
peace with the church and having guaranteed the Protestants their 
freedom, Henry could set about reorganizing the system of gov- 
ernment. H e  wanted only to restore the state of affairs that had 
existed before the civil wars. Apparently of an easy disposition, 
he was nevertheless resolved to tolerate no opposition. Govern- 
ment became more absolute than under Francis I. The country 
moreover lent itself to this development, being tired of disorder 
and anxious only to work for recovery. Henry addressed the par- 
lements and municipalities as their master and considered their 
leaders factious and prevaricating. H e  no longer convened the 
states-general, which had done nothing but stir up trouble since 
1560, but summoned only an "assembly of notables" a t  Rouen, 
having chosen the members of it himself; even then he presented 
himself to them "with his sword in his hand." 

For his government he relied on councils, which he convened 
regularly and in which the work of administration v\ras done by 
a staff of jurists, conseillers d'e'tat and mattres des requites: these 
comprised the conseil des agaires, the conseil d'e'tat and the con- 
seil des finances. At the head of the principal departments were 
the secre'taires d'e'tat, the chancelier and the surintendant des finan- 
ces. Finally, to safeguard his authority in the provinces, he ap- 
pointed intendants, who hitherto had been employed only inter- 
mittently. These intendants were the king's representatives whose 
duty it  was to keep the local administrators aware of his authority. 
Thus emerged the organs of administrative monarchy, which the 
succeeding reigns did but perfect. 

In  this m y  Henry eliminated all the disorders that were trou- 
bling the kingdom: he suppressed the brigandage that ravaged the 
countryside and also the conspiracies of the nobles (for example 
that of the duc de Biron, ~ h o  had been in secret communication 
p i th  Spain and mas executed in 1602). 

Henry's greatest obstacle was presented by t h e  Protestants. 
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They held assemblies with which he had to treat, for fear of pro- 
voking a new rebellion. This made difficulties between him and 
the Catholics, who were always anxious about favours granted to 
their adversaries. The king's great problem was to maintain 
equality and peace between the hostile factions. 

Economic Rehabilitation; Sully.-The first necessity was to 
recover the prosperity of former days. The king's concern with 
this matter was prompted a t  once by pity for his subjects and 
by a desire to increase the revenue. His attitude is summed up 
in the famous dictum attributed to him: "Every family should 
have a fowl in the pot on Sunday." Since he was ill-informed 
on the subject of finance, Henry relied on his councillors, the 
most renowned of whom was Maximilien de BCthune, duc de Sully. 

Sully was a Protestant gentleman who had served in the royal 
armies before being admitted to the conseil des finances. He was 
ambitious, and he contrived to get rid of his colleagues and to re- 
main himself alone at  the head of the financial administration with 
the title of surintendant. An unsparing worker, capable and hon- 
est, he exploited these advantages to win the king's confidence 
by every means and to make a considerable fortune for himself. 
H e  sought to enrich the kingdom by giving support to agriculture; 
he allowed the peasants a remittance of their arrears of taxes, pro- 
hibited the seizure of agricultural instruments and had marshlands 
drained and roads and canals built. 

This renewal of prosperity made it easier for the peasants to pay 
the taille. The finances were also restored, by arbitrary measures 
liquidating the debts of the state and comparable in fact to a bank- 
ruptcy. One reform was above all disastrous because of its remote 
consequences: the Edict of La Paulette (1604) made i t  possible to 
hold as hereditary, in return for an annual payment of one-sixtieth 
of its estimated value, any of the offices that had hitherto been 
tenable for life only. This system was profitable for the treasury, 
but it finally established the heredity of offices which was to be 
disastrous for society and for the government. I t s  immediate 
result was however a success, since Sully could at  last accumulate 
reserves of gold in the vaults of the Bastille after the poverty of 
the early years. 

Besides the agricultural effort, to which Olivier de Serres con- 
tributed, there was the industrial policy inspired by BarthClemy 
Laffemas, who wanted "to set up manufactures in this kingdom" 
and to produce luxury articles for sale abroad, so as to prevent 
the export of currency. He proposed a customs policy that would 
exempt raw materials from tariff payment and prohibit the import 
of manufactured products. Thus began the mercantilism that 
Colbert was to develop. At the end of Henry IV's reign the king- 
dom was enjoying real prosperity again, largely a result of the 
government's efforts and above all to the peace kept since 1598. 

Foreign Policy.-The treaty of Vervins did not bring lasting 
peace. Henry was still mistrustful of the power of Spain, with 
its Austrian alliance. Taking no account of the repeated setbacks 
that exposed the final exhaustion of Spain, he maintained a tradi- 
tional hostility that was potentially dangerous for France. Of- 
ficially neutral, he nevertheless continued, in association with Eng- 
land, to support the rebellious United Provinces against Spain 
and the German princes against the emperor. 

In  1610 he was preparing for war against the Habsburgs on the 
Rhine to settle the Julich-Cleves succession-a serious venture 
that might have brought to nothing all the progress of the years of 
peace-when he was assassinated by Franqois Ravaillac (May 14, 
1610). The assassination may be regarded as symptomatic of a 
Catholic reaction in favour of Spain. 

Louis XI11 (1610-43) .-With the accession of Louis XI11 the 
unstable character of the monarchy was again made manifest. 
The organization of a regency in the name of a king who was a 
minor always proved a hazardous undertaking with the issue de- 
pending on the rivalry between factions. The queen mother, 
Marie de' Medici, who could not govern, was faced by the late 
king's servants, by rebellious nobles eager to recover their liberties, 
by an anxious Protestant party and by Catholics who wanted a 
rapprochement with Spain. 

Proclaimed regent by the parlement, the queen mother yielded 
to the pressure of the Spanish party and renounced the now im- 

practicable war. French policy was committed to the rapproche- 
ment with Spain, which culminated in two marriages, that of 
Louis XI11 with the infanta Anne of Austria and that of his sister 
Elizabeth of France with Philip 111's son, the future Philip IV. 

For home affairs, Marie could think of nothing better than to 
distribute offices and money among the chiefs of both parties. 
Once the treasury was despoiled and Sully disgraced, she lost all 
her influence and became the tool of the ambition of a lowborn 
Florentine, Concino Concini (afterward markcha1 d'Ancre), 
Thenceforward policy became a matter of petty artifice; after 
having made a show of drawing the sword against Condi., the leader 
of the great nobles, the queen regent opened her purse instead. 
The costly peace of Ste. Menehould (May 1614) marks the first 
abdication of power on the part of the monarchy. 

To get support against the restless and hostile nobility, the 
regent convened the states-general, which met in Paris in Oct. 
1614. The three orders, however, were represented by privileged 
persons concerned only with protecting their own interests. They 
quarrelled among themselves and could not reach any agreement 
on the proposals submitted to them; and when they refused to 
grant the desired subsidies the assembly was dissolved. The 
states-general had once more shown themselves to be powerless; 
and they were not to be summoned again before 1789. 

For the next ten years the affairs of the kingdom were in the 
hands of intriguing favourites, as unworthy as they were incompe- 
tent; and policy swayed between the two forces that were emerg- 
ing in Europe. On the one side was the party of the Counter 
Reformation, which sought to restore the Catholic Church's posi- 
tion against the Protestant churches by the union of the papacy 
with the Austrian and Spanish Habsburgs, abetted by the Jesuits; 
this in France was the policy of the parti de'vot, which predomi- 
nated in the circles surrounding the regent. On the other side the 
Protestant powers, that is to say the United Provinces and the 
German Protestant princes grouped in the Evangelical union, stood 
together against Spain and relied, in France, on the Protestant 
party headed by Henry IV's old followers, Henri. duc de Rohan, 
his brother Benjamin, seigneur de Soubise, and Philippe de Mor- 
nay, who feared that the religious liberties obtained with such dlf- 
ficulty might be lost. This party organized itself for resistance 
even by civil war: the country was divided into cercles and ail 
army was raised on funds provided by the churches. I t  was, as 
Richelieu later called it, "a state within the state," keeping up 
its own relations with foreign powers. 

This opposition-Protestants anxious about the rapproche~?ze~lt 
with Spain and nobles who wanted to supplant the favourites in 
high places-rose on several occasions. One rebeIlion ended in 
the peace of Loudun (May r 616), which granted governments and 
pensions LO the nobles involved. Concini and his followers salv 
their power augmented, while Louis XI11 grew up in the shadow, 
humiliated by their tutelage. Nevertheless, Louis was able to 
get rid of them by supporting a plot against Concini, who was 
murdered on April 24, 1617; and the regent and Richelieu, whom 
Concini had brought into the government, were thrust from power. 
New favourites were installed as  ministers including Charles 
d'Albert de Luynes, a young nobleman who became a duke and then 
constable. Soon afterward new risings took place, with the com- 
plicity of the duc d'Bpernon; these ended in the treaties of An- 
gouleme (1619) and Angers (1620). 

On the other hand, a t  the instigation of the militant Catholics, 
Luynes conceived the unfortunate idea of re-establishing the 
Catholic faith in BCarn, which had been Calvinist since 1563. 
But he was repulsed before Montauban, and his death in 1621 
spared him the disgrace of his predecessor. His authority and 
intrigues were inherited, for the next three years, by Marie de' 
Medici. In those three years there were three different ministers, 
all mediocre men. In  the background stood the subtle personality 
of the cardinal de Richelieu. 

Richeliem.-Born into a family of the petty nobility, Armand 
du Plessis de Richelieu had a t  first been bishop of L u ~ o n  and had 
sat in this capacity in the states-general of 1614. Eaten up by 
ambition, he had pushed himself into Concini's circle; and when 
Concini fell he was removed from power. But he eventually in- 
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sinuated,hirnself again into the government and attained the prime 
ministership. which he held till his death 18 years after. 

The situation called for a strong-willed man of foresight and 
energy who could restore order at  home and intervene in the events 
that were troubling central Europe, In  his Testament Richelieu 
revealed that the course of action followed by him with an in- 
domitable determination had been planned at the time of his entry 
into the royal council. "I promise," he told the king, "to devote all 
my energy and all the authority that it may please you to place 
in my hands to destroying the Huguenots, to abasing the pride 
of the great nobles, to restoring all your subjects to their duty 
and to raising the name of your majesty among foreign nations to 
its rightful place." 

The first objective was to command "the four square feet of 
the king's cabinet," which involved a permanent struggle. Riche- 
lieu had to remain in power-a difficult task with such a master 
as Louis X I I I ,  who "liked to be governed yet bore being governed 
with impatience." Louis gradually came to trust his minister but 
never learned to like him. H e  was accustomed to listen to his 
mother, who accused the cardinal of ingratitude, and to his wife 
(too good a Spaniard), who reproached him with wanting to dis- 
member her country. The heir presumptive to the throne, Louis' 
brother Gaston of OrlCans (originally duke of Anjou), who posed 
as the beloved prince in all conspiracies directed against Richelieu 
and who each time played Judas in the end, had often to be reck- 
oned with. These divisions within the royal family were naturally 
exploited by the nobles. Suspicious and irritable, Richelieu fre- 
quently believed himself to be threatened when he was not and, in 
identifying himself with the king, sincerely believed that he was 
defending the king's authority and not the cardinal's. As long as 
his position was uncertain he was forced to suppress court con- 
splracies, time and again displaying merciless severity: on Henri 
de Talleyrand. comte de Chalais, who sought to prevent the mar- 
riage of Gaston of Anjou with Marie de Montpensier (1626); 
on the brothers Michel and Louis de Marillac; and even on the 
t a o  queens after the "day of dupes" when they believed that they 
had succeeded in securing his dismissal (1630) There %-ere also 
armed re\ olts against Richelieu, for sharing in which Henri I1 
de Montmorency, the governor of Languedoc, forfeited his head 
in 163 2 .  Other rebels against the cardinal's authority summoned 
foreigners to their aid-notably Fran~ois  Auguste de Thou and 
the marquis de Cinq-Mars, who allied themselves with Spain but 
Rere overthrown and executed (1642). 

The Protestant rebellion was shorter but more menacing. 
Richelieu, though a theologian and a churchman, was unwilling to 
use constraint to reduce the Protestants to orthodoxy; but he 
demanded their total submission from the political point of view. 
Although his first acts had shown a tendency to commit himself 
against Spain (on the question of the Valtellina), the Protestants, 
supported by England, rose against him. Richelieu, to settle the 
matter, took possession of La Rochelle after a year's siege (1627- 
2 8 )  and continued the war in Languedoc. When Rohan was de- 
feated in the CCvennes, notwithstanding the help of Philip IV 
of Spain, Richelieu was able to impose the Edict of Alks (1629) 
on the Protestants, withdrawing their political privileges, their 
places de szirete' and the possibility of raising armies and leaving 
them only their religious liberty. This ensured total peace for 
the Reformed churches for more than half a century. 

Richelieu's principal object was to rid himself of domestic prob- 
lems so as to be able to intervene advantageously in European 
affairs, to halt the progress of Spain and to "make the king the 
most po\rerful monarch in the world." Kow since 1618 the Thirty 
Years' War had been harassing Germany; the emperor Ferdi- 
nand I1 had subjugated the Bohemian Protestants and was trying 
to re-establish the imperial power as it had been in the previous 
century. Philip IV, on his part, was trying to maintain his posi- 
tion in Italy and in the Netherlands and to safeguard his com- 
munications between these remote possessions. The first cam- 
paigns had been favourable to the Habsburgs, who had defeated the 
Protestant leagues and their allies. Though this did not consti- 
tute any direct threat to France, the nation felt itself menaced 
and so obliged to take measures against encirclement. With this 

in mind Richelieu had from the start made his choice between the 
various available policies, that is, between rapprochement with 
Spain and the system of Protestant alliance; but for a long time 
the internal situation in France made intervention impossible 
and the Spanish party endangered his authority. H e  was restricted 
to indirect action in Italy: he restored French influence in  the 
Valtellina, which connected the Milanese with Austria; b y  swift 
action at  Susa he forced the duke of Savoy to make peace; and 
finally he obtained the succession to the duchy of Mantua for a 
French prince (1629). 

Events in Germany called for more resolute action. After de- 
feating the Bohemian Protestants, Ferdinand I1 had beaten Chris- 
tian IV of Denmark a t  Lutter-am-Barenberge (1626); and the 
Edict of Restitution (1629) marked the Catholic victory, obliging 
the Protestant princes to surrender ecclesiastical property that 
had been secularized since 1552. Wallenstein, a t  the head of his 
army, enforced the edict and made ready to subject Germany to 
the emperor's authority. Richelieu put a stop to this advance a t  
the diet of Regensburg (1630), where his closest adviser, Father 
Joseph, obtained the dismissal of Wallenstein and prevented the 
election of Ferdinand's son as king of the Romans. At the same 
time Richelieu was appealing to the king of Sweden, Gustavus I1 
Adolphus, to intervene in Germany, in the hope that he would at- 
tack the emperor only, without threatening the Catholic princes. 
The Swedish army landed in Pomerania in 1630 and won resound- 
ing successes. Gustavus Adolphus, soon finding himself master of 
Germany, sought, in the face of Richelieu's opposition, to estab- 
lish a great Protestant empire on the ruins of Catholicism. This 
ambition, even after the death of Gustavus a t  Liitzen (1632), 
provoked a Catholic reaction just when the Protestant alliance 
was dissolving as a result of the defeat a t  Nijrdlingen (1634) and 
a t  the moment of the murder of Wallenstein, whom Richelieu 
had sought to set up as a rival to Ferdinand in Bohemia. I n  1635 
the emperor again dominated Germany. 

France was obliged to intervene. I t  had already taken advan- 
tage of the Swedish victories by occupying Lorraine and by es- 
tablishing itself a t  Trier, in Alsace and on the Rhine, so as to have 
bases for further operations. Simultaneously Richelieu mas nego- 
tiating with Sweden and with the United Provinces to get their 
collaboration and to ensure the liberties of the German princes. 
Finally, on May 19, 1635, France declared war on Spain and on 
the emperor. At the outset the war went badly for France. The 
capture of Corbie, near Amiens, by the Spaniards served to reveal 
the vulnerability of Paris, so dangerously near the frontier. But 
Spain was incapable of exploiting its success, and the situation was 
soon reversed; thanks to Bernhard of Saxe-Weimar and to the 
comte de GuCbriant, Alsace was conquered. Faced with revolts in 
Portugal and Catalonia, Spain lost Artois in 1640 and Roussillon 
in 1642. These were Richelieu's last successes and he was con- 
sidering negotiation to give France recognized possession of its 
conquests when he died, on Dec. 4, 1642. Five months later (May 
14, I 643), Louis XI11 died also. 

Richelieu's ambitious policy necessitated 2 firmly grounded 
authority at  home. The disorders of the previous years had shown 
the need for a resumption of absolutist methods. There was no 
meeting of the states-general, but only an assembly of notables 
(1626). The provincial estates were rarely convened and always 
kept off politics. An edict forbade the parlement to take cog- 
nizance of public matters. The press, only just created by ThCo- 
phraste Renaudot, was forced into the service of the government 
as was the AcadCmie Fran~aise. Provincial and municipal privi- 
leges met with the same treatment. Richelieu denied to the peo- 
ple the right of criticizing the acts of the government and killed 
the spirit of public opinion that had been revealed in the Republic 
of Jean Bodin, in J. A. de Thou's History, in ~ t i e n n e  de la BoCtie7s 
Contr'un and in the Satire Me'nippe'e. H e  was not an enemy of 
the nobles, to whom indeed he assigned a predominant position in 
the state, but! intended to impose a strict discipline on them, 
rigorously enforcing the edicts against duelling and demolishing the 
chLteaux of the marauding gentry. 

To  ensure the submission of the nobles, Richelieu made general 
the system of intendants, the king's representatives in the prov- 
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inces,  above  t h e  oficiers (whose  independence was  t h u s  l imi ted) .  
I n  reaction against t h e  decentralization tha t  had gone together 
w i t h  t h e  League,  Richelieu fell in to  t h e  opposite  error o f  too great 
a concentration o f  power. B y  means  o f  t h e  intendants h e  began 
t h a t  t rans format ion  o f  t h e  monarchy  whereby  civilians and 
bureaucrats  were  given inf luence,  t o  t h e  exclusion o f  soldiers and 
aristocrats. 

Richelieu's policy imposed h e a v y  burdens  o n  t h e  people, so tha t  
economic progress had t o  b e  a major  concern o f  his. H e  had clear 
ideas o n  industrial and commercial  deve lopment ,  and mercantilist 
principles underlay his  projects. T h e s e  projects however  were for  
t h e  fu ture ,  and h e  saw n o  need t o  r e f o r m  t h e  administration o f  
finances. H e  let  t h e  disorder subsist and mas satisfied with t h e  
wors t  sort o f  expediency i n  providing t h e  treasury w i t h  t h e  requi- 
site funds .  T h e  resumpt ion  o f  war  and t h e  excessive taxation had 
disastrous results:  a f t e r  1630,  among t h e  rural population, insur- 
rections arising f r o m  sheer misery  were f r e q u e n t ;  t h e  Croquants 
rose i n  t h e  south ,  t h e  Va-nu-pieds i n  N o r m a n d y .  E v e n  t h e  rentiers 
o f  t h e  HBtel d e  Vi l le  i n  Paris, ordinarily a peaceable people, were 
excited b y  t h e  curtai lment  o f  their incomes and ,  i n  1639 and 1642, 
were  roused t o  f u r y .  Despite  t h e  great w o r k  t h a t  w a s  accom- 
plished t h e  treasury remained e m p t y  and t h e  r e f o r m s  a dead let- 
ter .  

Altogether,  Richelieu w a s  a statesman rather t h a n  a n  adminis- 
trator.  H e  looked u p o n  nlaterial concerns as o f  secondary i m-  
portance; h e  could organize neither a n  a r m y  nor  a n a v y ,  neither 
justice nor finance nor colonies, b u t  a t  m o s t  a police system. His  
t rue  greatness l a y  i n  t h e  art  o f  diplomacy.  His  w o r k  was  ~irholly 
accomplished i n  t h e  field o f  foreign policy, where  h e  d i sp layedmost  
consistency and foresight. 

Mazarin's Ministry for 1,ouis XIV (1643-61).-A pupil o f  
Richelieu's ,  Jules Cardinal Mazarin continued and completed his  
w o r k .  B u t  t h e  task  was  n o t  done wi thout  m a n y  setbacks. T h e  
crown fell t o  a n  i n f a n t ,  Louis  X I V ,  on ly  five years o f  age i n  1643. 
T h e  regent ,  A n n e  o f  Austria,  was  a Spaniard and t h e  prime minis- 
ter  w a s  again a foreigner, as Concini had been.  Mazar in  (Guilio 
Mazar in i )  did n o t  h a v e  Richelieu's elevation o f  ou t look  but  was 
highly intelligent and clever a t  dominating his  adversaries. U n -  
scrupulous i n  his  m e t h o d s ,  sometimes a tr ickster and avid for 
weal th ,  h e  justified t h e  at tacks m a d e  u p o n  h i m  b y  h i s  enemies. 
B u t  his  talents ,  furthered b y  a favourable situation, allowed h i m  
resounding successes which  m a d e  France t h e  premier European 
power. 

A n n e  o f  Austria began b y  getting t h e  parlement t o  annul Louis 
X I I I ' s  will and t o  c o m m i t  i n t o  her hands  " t h e  entire administra- 
t i o n  o f  t h e  kingdom," w h i c h  she for thwi th  entrusted t o  >.lazarin. 
T h r o u g h  h is  adroit diplomacy and t h e  mil i tary genius o f  t w o  
young generals, t h e  prince o f  CondC ( L o u i s  I 1  d e  Bourbon) and 
t h e  v i c o m t e  de T u r e n n e ,  t h e  great tree o f  t h e  house o f  Austria was 
shaken t o  i t s  v e r y  roots. A t  Rocroi  ( M a y  1643)  CondC destroyed 
t h e  f a m o u s  Spanish i n f a n t r y ,  af terward joining forces w i t h  
T u r e n n e  i n  Alsace. T h e  Rhineland was  freed b y  t h e  victory o f  
Freiburg-im-Breisgau ( 1 6 4 4 ) ,  and t h e  generals w e r e  again vic- 
torious a t  Nordlingen i n  Bavaria (1645 ) .  Meanwhile &lazarin 
laboured unceasingly t o  preserve t h e  Swedish alliance. T h e  
Swedes were finally victorious at Zusmarshausen ( M a y  17,  1648) ,  
three m o n t h s  b e f o r e  CondC, a t  Lens  ( A u g .  j ) ,  f o r  a second t i m e  
de fea ted  t h e  Spaniards. At last t h e  emperor  Ferdinand I11 
brought  h imse l f  t o  sign t h e  peace t h a t  had b e e n  under  negotiation 
f o r  seven  years. 

T h e  Treaties of Westphalia (1648).-The treaties signed a t  
M u n s t e r  and a t  Osnabriick settled questions tha t  had been  vexing 
for  I O O  years, fixed t h e  political structure o f  t h e  H o l y  R o m a n  
empire  and put a n  end t o  several territorial disputes. T h e  emperor 
recognized the  liberties o f  Germany ,  which  became a "republic o f  
princes," guaranteed b y  France and Sweden.  T h e  states were t o  
e n j o y  f r e e d o m  o f  religion and a political f r e e d o m  t h a t  would allow 
t h e m  t o  m a k e  alliances w i t h  foreign sovereigns. 

N u m e r o u s  ecclesiastical territories were secularized and as- 
signed t o  l a y  princes. Sweden received Pomerania. As for  
France,  apart  f r o m  t h e  confirmation o f  i t s  receiving the  Three  
Bishoprics conquered in 1552, t h e  acquis i t ion  o f  Alsace safe-  

guarded the  R h i n e  frontier and prevented t h e  Spaniards f r o m  unit-  
ing Luxembourg t o  Franche-ComtC. T h e s e  treaties !\ere regarded 
f o r  2 0 0  years as t h e  charter o f  Europe and dispelled t h e  Habsburg 
dream o f  a n  unitary Catholic and German empire.  

Tlze Pronde (1648-53).-These mil i tary and diplomatic suc- 
cesses were achieved i n  t h e  face o f  terrible difficulties wi th in  t h e  
kingdom. W i t h  t h e  king a minor ,  Mazarin f o u n d  h imse l f  con- 
fronted w i t h  t h e  problems tha t  Richelieu had b e e n  unable t o  solve, 
n o w  become e v e n  m o r e  complicated. W i t h  his  position hampered 
b y  his  foreign b ir th  and b y  t h e  king's minor i ty ,  t h e  adversaries 
o f  Mazarin had had plenty o f  t i m e  t o  coalesce against h i m ,  while 
everyone was sick o f  government b y  ministers. 

Revol t  was  provoked b y  t h e  constantly  aggravated financial d i f -  
ficulties. Careless o f  t h e  details o f  financial administration, Maza- 
rin had l e f t  i t  i n  t h e  charge o f  a n  Italian businessman,  Michel  
Particelli d ' p m e r y ,  w h o ,  as surintendant des finances, had recourse 
t o  the  costly and occasionally dishonest expedients  t h a t  had b e e n  
employed i n  t h e  past:  t o  t h e  creation o f  of f ices,  t o  t h e  curtai lment  
o f  incomes,  t o  taxes o n  houses bu i l t  i n  t h e  approaches t o  Paris, t o  
forced loans. T h e s e  levies roused public opinion against Mazarin,  
w h o m  the  oficiers moreover  reproached m i t h  a fur'ther extension 
o f  the  sys tem o f  intendants.  I n  addition t h e  sovereign courts 
(e.g., the  parlement and t h e  chambre des comptes)  m a d e  political 
claims, calling f o r  "second powers" t o  moderate t h e  sovereign 
power o f  t h e  king.  

T h e  nobility added i t s  turbulent  disposition t o  resentment o f  
these grievances. T h e  prince o f  CondC, t h e  duchess o f  Longueville 
( A n n e  Genev ikve  de Bourbon)  and t h e  archbishop o f  Paris' co- 
adjutor Paul d e  Gondi  ( w h o  became cardinal de R e t z  i n  1 6 j 1 )  led 
this aristocratic party, which  joined w i t h  t h e  bourgeoisie and t h e  
common people o f  Paris. All were influenced b y  the  same fever  
that  was  raging i n  Catalonia, Portugal, Naples and England.  

T h e  malcontents  however  were incapable o f  co-ordinating their 
ef forts .  Events  there fore  proceeded i n  such chaotic fashion tha t  
their real significance is  o f t e n  hard t o  discern. T h e  Fronde mas 
i n  fact  t h e  beginning o f  a revolut ion t h a t  might  h a v e  checked t h e  
advance o f  absolute monarchy .  

I t  was t h e  sovereign courts tha t  t o o k  t h e  ini t iat ive o f  t h e  
Fronde. T h e  parlement o f  Paris m a d e  c o m m o n  cause w i t h  t h e  
chalnbre des comptcs and t h e  grand conseil and.  i n  t h e  declaration 
o f  J u l y  27, 1648,  sought t o  subst i tute constitutional for  absolute 
monarchy.  Since all her forces were a t  t h e  war ,  A n n e  o f  Austria 
yielded; b u t  w h e n  t h e  v ic tory  o f  Lens  set CondC's a r m y  f ree ,  she 
arrested some o f  t h e  m o r e  violent  m e m b e r s  o f  t h e  parlement. 
Insurrection fol lowed,  and barricades were put u p  i n  Paris. A n n e  
capitulated once again and ,  fearing for  her s a f e t y ,  fled n i t h  t h e  
young king t o  S t .  Germain.  Civil war  broke  o u t ,  involving i n  t h e  
general upheaval great lords, m e m b e r s  o f  t t e  parlements, generals, 
princes o f  t h e  church,  t h e  c o m m o n  people and mercenaries f r o m  
t h e  T h i r t y  Years '  W a r .  

T h i s  Fronde o f  t h e  parlements had b e e n  a loyalist rebellion. 
I t s  armed protest w a s  directed n o t  against t h e  king b u t  against 
Mazar in;  b u t  i t  was  soon disgusted w i t h  i t s  allies-the princes and 
nobles and t h e  Parisian m o b  tha t  had been  aroused b y  Paul d e  
Gondi. W h e n ,  there fore ,  a proposal was  m a d e  i n  t h e  parlement t o  
receive a Spanish e n v o y ,  tha t  assembly hastened t o  m a k e  t e r m s  
w i t h  t h e  court b y  t h e  peace o f  Rueil  ( M a r c h  I I ,  1649) .  I n  t h e  
short respite (Apr i l  1649-Jan. 1650)  t h a t  followed t h e  t rea ty  there 
ensued a scramble for  power among t h e  nobles, Cond6,  Gas ton  o f  
OrlCans, t h e  prince d e  Cont i  ( A r m a n d  d e  Bourbon)  and t h e  in-  
triguing Longueville. T h e  v ic tor  o f  Lens ,  thinking t h e  world a t  
his  f ee t ,  assumed so dictatorial a manner  t h a t  A n n e  o f  Austria and 
Mazarin, assured b y  Gondi  o f  t h e  support  o f  t h e  perlevtent and t h e  
m o b ,  had h i m  arrested. I n  de fense  o f  CondC a great conspiracy 
o f  court ladies sought va in ly  t o  arouse N o r m a n d y ,  Burgundy  and 
Bordeaux. T u r e n n e  involved h imse l f  i n  dealings w i t h  t h e  Span- 
iards and was de fea ted  a t  Rethel .  Unhappi ly  Mazarin,  as soon 
as h e  was victorious,  forgot  his  promises, especially t h a t  o f  a 
cardinal's ha t  f o r  Gondi.  T h e  nobles and t h e  parlement m a d e  
common cause and Mazarin fled t o  Bruhl  i n  t h e  electorate o f  
Cologne, whence h e  continued t o  dominate  t h e  queen and t h e  king-  
d o m  (Feb.  1651).  B u t  t h e  leaders o f  t h e  t w o  parties, CondC and 
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Gondi, were soon engaged in a mortal rivalry. The exile of Maza- reflects the classical spirit of the times. His theory was that  of 
rin and the attainment by the king of his majority (Sept. 1651) absolutism pushed to the extreme: the king is God's lieutenant, 
brought a temporary lull in the storm which broke out again on responsible to God alone, and can dispose of the property and even 
the return of Mazarin (Jan. 1652). CondC renewed the civil war of the conscience of his subjects. The superior rights of the 
with the help of Spain. Successful against the royal army at  people and, with them, the states-general and the independent 
BlCneau, but nearly destroyed by Turenne at  the Porte Ste. An- courts of justice, all these must be swept away; there could be 
toine and saved only through the exertions of La Grande Mademoi- no individual rights among his subjects; the sole remedy offered 
selle (Anne Marie de Montpensier, daughter of Gaston of OrlCans), for their miseries was prayer and resignation. Thus did the nation 
CondC lost the support of Paris by permitting the massacre of identify itself with the person of the king. 
citizens who were demonstrating in front of the HGtel de Ville in Likewise, the king was not to share his authority with anyone. 
favour of peace. The function of a prime minister disappeared with hfazarin, and 

A general weariness of civil war gave a good opportunity to  the king had the illusion of governing by himself, with ministers 
Mazarin's agents. In  order that the way might be smoothed to a who were merely secretaries. These he chose from among the mid- 
reconciliation, the cardinal pretended to exile himself to Bouillon dle classes, leaving to nobles and to churchmen posts that were 
(August). A collapse of the revolt ensued. CondC had taken honorific but powerless. I t  was a bourgeois reign-to the in- 
refuge in Spain. Gaston of OrlCans was in exile, the cardinal de dignation of the duc de Saint-Simon. The king moreover. applied 
Retz in prison and the parlement confined to its judicial functions. himself unremittingly to his task, receiving ambassadors, presid- 
The field was thus left open for Mazarin who in Feb. 1653, four ing at  the councils to the day of his death and enjoying the exer- 
months after the king, returned in triumph to the Paris that had cise of this me'tier de roi. 
lately driven him forth with jeers and mockery. NO one dared question this system of government. Never was 

The government had to make good the material and political there such a chorus of flattery round a sovereign. Jacques Bos- 
losses of this war. Poverty was worse now than in the last years suet justified the king's philosophy by citations from Scripture, 
of the League and called forth a vast work of charity, animated by and a troop of writers celebrated his virtues with an enthusiasm 
St. Vincent de Paul. The financial disorder, moreover, was ir- that was to capture later generations. The few dissidents incurred 
remediable as long as the war ment on. The surintendant Nicolas the royal displeasure: Franqois FCnelon, SCbastien de Vauban and 
Fouquet did what he could to meet requirements, including the the Jansenists, who were critical, brought disgrace without redress 
lavish upkeep of Mazarin's household. upon themselves. 

As for the political rectification, attempts a t  revolution were The cult of the king had its temple at  Versailles, which Louis 
over and done with. The rebels, Retz and Franqois de la Roche- caused to be so appointed as to enhance the brilliant majesty of 
foucauld, could henceforth give vent to their dissatisfaction only his person by a sumptuous and artistic environment; he could live 
in their Me'moires or their Maximes; and the king kept the up- there surrounded by his court, far from the Paris that was made 
heaval in mind with a view to preventing its recurrence. Louis hateful to him by the presence of the people. The highest nobility 
XIV forbade the parlement to concern itself with state business, competed for posts in the royal household. Attendance a t  court 
and Mazarin recruited the ministers of the new reign from the was the first and only duty in the eyes of a proud prince who 
bourgeoisie: for example Michel Le Tellier, Hugues de Lionne and noted everything, particularly absentees. \'ersailles became the 
Colbert. Public opinion, weary of agitation, accepted without centre of the national life and a model for foreign courts. If he 
regret the return of absolutism. thus played a part in the history of civilization, Louis also af- 

The Treaty of the Pyrenees (165~).-S~ain was still a t  war. fected the social and political life of France. Through the in- 
I t  had even derived certain advantages from what happened dur- sistence upon etiquette and the place hunting that were the guid- 
ing the Fronde, thanks particularly to the military talents of ing principles in the lives of the courtiers, Versailles sterilized the 
Con&, who had passed to its service. Mazarin applied himself leisured upper classes, and the working classes were exhausted by 
to restoring the position with Turenne's help. For external sup- the extravagant cost of its upkeep; moreover i t  separated the king 
port he turned to England, despite the royal government's distaste more and more from his kingdom. 
for C r o r n ~ e l l ' ~  regime. In Germany he was able to form the The reign witnessed no assembly either of the states-general 
League of the Rhine, to keep the empire neutral and to prevent Or of the notables. Most of the provincial estates were not con- 
the emperor's helping Spain (1658). This was a step forward in vened, and the provincial or municipal autonomies ceased to be 
the policy of intervening in the Rhine countries, which developed respected. The municipalities were subjugated under the pretext 
under the pretext of protecting the liberties of Germany. The of restoring their finances; and the function of mayor was turned 
recapture of Dunkirk after Turenne's victory at  the dunes, which into a hereditary office. The governors of provinces were reduced 
resulted in the conquest of Flanders, dealt the final blow to the to representatives, and authority belonged to the intendants, the 
Spaniards, who were compelled to make peace. general system of the latter being henceforth the basis of the mo- 

By the treaty of the Pyrenees (1659), France gained Roussillon narchical administration. The parlements themselves were con- 
and Cerdagne, Artois with certain posts in Flanders, Hainaut and fined to their judiciary functions. Only the assemblies of the 
Luxembourg. Louis XIV married the eldest of the Spanish in- clergy met regularly, because the king got subsidies and support 
fantas, Marie ThCrhse, who renounced her claims to the Spanish against the total power of the popes from them. In  administrative 
throne in return for a dowry of ~oo ,ooo  crowns. Mazarin had thus matters Louis introduced no innovation. Refusing to sanction any 
realized the policy of Henry IV and Richelieu-the destruction of radical reform, he devoted himself to organizing in all its details 
the Catholic empire of Philip I1 and the stabilization of the mon- the mechanical system inherited from his ancestors, both in the 
archy. I t  remained to be seen whether France would be satisfied central and in the provincial administration. 
with this achievement or risk new ventures to complete the de- This system moreover underwent changes. Louis's designs 
struction or the absorption of a power henceforth negligible. adapted themselves to circumstances. Thus two periods can be 

Personal Government of Louis XIV (1661-P715).-The discerned, separated by Colbert's death (1683), the revocation of 
personal reign of Louis XIV began with Mazarin's death in March the Edict of Nantes (1685) and the English revolution (1688). 
1661. Louis's character was already formed. He was of average Co1bert.-Louis's policy required a strong army and prosperous 
intelligence but had a certain practical sense, which however was finances. I t  was Jean Baptiste Colbert who, for 2 2  years, gave 
sometimes misled by an ambition and a love of glory that obscured himself up to this work of economic reorganization. H e  was of 
the true facts for him. His closely reasoned theory of govern- modest origin, from a family of Reims drapers. Beginning as  
ment is expounded in his Mdrnoires. H e  found the elements of it  secretary to Mazarin, he became intendant des finances; then 
in Richelieu's political writings, in Mazarin's teaching and also he attained the foremost rank with the title of contrd2eztr ge'ne'ral 
in his own experience. The Fronde had inspired him with a horror des finances, displacing Fouquet by extremely questionable 
of revolutons, .parliamentary remonstrances and disorder in gen- manoeuvres, after which he was made minister of state, surin- 
eral. His projects were also informed with a love of order that fendant des bi t iments  and secretary of state for the navy, having 
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thus the entire internal administration of the kingdom assigned to 
him. If his ambition was unbounded, his capacity for work and 
his application were not less: in addition to his economic meas- 
ures, ordinances on civil and on criminal procedure (1667-70) 
inaugurated the legal system of the Code Louis, which was to be 
superseded only by the Code Napolkon. 

H e  sought to establish the greatness of the king on the increased 
wealth of the kingdom and to set up a stable finance that would 
provide resources for which there mould be no call. Colbert was 
against war and extravagance, that is, against the policy of mag- 
nificenck to which he had to resign himself and which eventually 
caused the collapse of his work. 

His first concern was to set France to work, to get that abun- 
dance of money which constitutes "the power and the strength of 
the state" : a mercantilist system already practised and appreciated 
by his predecessors, but now so amply developed as to be described 
as colbertisme. He  wanted every subject of the king to be obliged 
to work and to produce. He  hated idleness and denounced as idle 
the rentiers, the oficiers, the nobles and the churchmen. He de- 
plored men's inclination to a life of ease and wanted to frustrate 
it by constraint. Likewise he sought to prevent any slackening 
by disciplining the workers. The corporate system was substituted 
for independent work, and detailed instructions were issued to en- 
sure uniformity and high quality in products. As nevertheless the 
small artisans still produced little and proved recalcitrant to his 
discipline, Colbert endeavoured to substitute privileged and better- 
equipped manufactories. He  thus created the royal manufactories 
of furniture and tapestries (Gobelin), of carpets, of mirrors and 
of cloth. The main difficulty was to set up companies and to find 
capital. Colbert was exacting and raged against opposition. 

T o  complete this work he had to promote commerce and, above 
all, navigation. Envious of the Dutch, who enriched themselves 
by carrying the merchandise of other countries, he wanted to com- 
pete with them. He  therefore had ships built and companies 
created and initiated a far-reaching colonial policy that was in- 
spired by Richelieu's earlier efforts. H e  sought new markets and 
endeavoured to revive French interest in those enterprises in which 
i t  had been outstripped by the English and the Dutch trade. He 
extended New France from Canada to the Mississippi by support- 
ing La Salle in Louisiana; he added to this the French tropical pos- 
sessions in Guiana; he established the king's authority on the Afri- 
can coast from the Bay of Arguin to the shores of Sierra Leone; 
and he gained a footing in Madagascar and established the first 
French trading posts in India. A commercial monopoly of these 
territories was given to the great royal companies. T o  defend the 
colonies Colbert created a navy and for its accommodation Vauban 
constructed great arsenals a t  Brest, Le Havre, Dunkirk, Rochefort 
and Toulon. For the Atlantic fleet he introduced the system of 
maritime conscription that remained almost unmodified thereafter. 
As a result of his efforts the French navy, a t  least until 1692, was in 
perfect condition. 

T o  support this activity Colbert set up a system of protectionist 
customs whereby manufactured goods imported into France were 
taxed while raw materials could be brought in free. The first, 
relatively liberal, tariff of 1664 was superseded by the tariff of 1667, 
which was frankly prohibitive and constituted one of the causes of 
the Dutch war. By this means a favourable balance of trade was 
to be established; i.e., the kingdom would sell manufactured goods 
abroad without buying anything for its own consumption and re- 
ceive in exchange the gold that all this economic activity was de- 
voted to acquiring. 

This new wealth gave the state the resources it required and 
paved the way for that restoration of finances which the destitution 
of the past 50 years necessitated. The first task m7as to get rid of a 
debt that was swallowing up all the state's revenue in interest. 
Colbert succeeded by the classic manoeuvres, practical but dis- 
honest; he set up a charnbre de justice, which terrorized business- 
men into cancelling their credits ;nd began by making an example 
of the surintendant Fouquet, in contradiction of all justice. This 
bankruptcy of the state led to the restoration of financial equi- 
librium. Subsequently, Colbert safeguarded this equilibrium by 
accumulating revenues; as he could not increase the income from 

the taille without overwhelming the poor and affecting the privi- 
leged classes, he preferred to develop the system of indirect taxa- 
tion, the aides, which touched all consumers. He worked at the 
same time to reduce expenditure, adjuring the king to give up his 
extravagances. He could thus balance the budget as long as the 
king s h o ~ ~ e d  moderation. But a t  his death the equilibrium was 
already compromised, and the final reverse came with the advent 
to power of less clear-sighted ministers and with the mounting 
expenditure on the armed forces. Colbert had given the royal 
finances a moment of respite amid the series of disorders that were 
to lead to the fall of the regime. 

The Army.--At the same time an effort was made to reorganize 
the army. This work had been begun by Franqois Sublet des 
Noyers (under Louis X I I I )  and by Michel le Tellier and was taken 
over by Le Tellier's son Fran~ois  Michel, marquis de Louvois. 
The old army, commanded by undisciplined nobles, was replaced 
by an orderly organization. Its hierarchy of officers was fixed, and 
its strength was to be kept a t  its full complement, with volunteer 
recruits and, later? nziliciens pressed into service. The commis- 
sariat was organized and armaments perfected, with plentiful artil- 
lery. Particular attention was paid to the capture and defense 
of fortresses, the concern of the engineers. This last corps was the 
creation of Vauban, who remained through the reign the great 
practitioner of siege warfare and encircled the kingdom with a belt 
of strongholds specially fortified agsinst artillery fire. 

Religious and Ecclesiastical Affairs.-Louis XIV, the "most 
Christian king and eldest son of the church," considered himself 
the ruler of the souls of his subjects. Thus he felt himself called 
upon to establish the unity of the faith and to repel with the hand 
of orthodoxy all dissenters, Huguenots, Jansenists or Quietists, 
whose independence was insupportable to him. Religious division, 
however, was impairing the structure of the state, which was ceas- 
ing to provide for the salvation of the people just as i t  was no 
longer the guardian of their material interests. I t  was now nothing 
but a kind of lay society, with part of its activity withdrawn from 
its rightful leaders. For these reasons, gently a t  first, then more 
violently as he became still more of a bigot, Louis's absolutism in 
religious matters asserted itself with the willing consent of a nation 
in love with the ideal of unity. 

Since the peace of Alks, the Huguenots had enjoyed freedom of 
worship and had prospered in the fields of industry, agr icul t~re  
and commerce. The clergy, under the influence of the Compagnie 
du Saint-Sacrement, sought from 1651 onward to unify matters a t  
first by persuasion, later by a legal and narrow interpretation of the 
Edict of Nantes. His passion for absolutism, his religious zeal 
(the more active since he wished to make amends for his injuries to 
public and to private morals), the financial necessity of increasing 
the voluntary offerings of the clergy and of gaining their support 
in his quarrels with the papacy-all these led Louis to identify him- 
self with this religious policy. Between 1661 and 1685 the Hugue- 
nots were successively excluded from the diplomatic service and 
from the municipalities and deprived of their hospitals, colleges, 
academies and schools. Fines proving inadequate, soldiers were 
quartered upon the recalcitrant under the system of dragonnades, 
which brought about mass conversions. Louis, thinking that an 
act of authority would settle the matter, revoked the Edict of 
Nantes (168j).  There followed a mass emigration and later the 
terrible revolt of the Camisards, u.110 held the royal armies in check 
in the Ckvennes from 1703 to 1711, a t  a time when the kingdom 
was threatened with invasion. Nevertheless, Protestantism was 
not entirely destroyed. 

The persecution of the Jansenists arose from the same principles. 
The theories of the founder, Cornelius Jansen, bishop of Ypres, 
revived those of St. Augustine on grace and predestination. Intro- 
duced into France and developed by the abbe de St. Cyran and by 
Antoine Arnauld, they inculcated a strict morality in reaction 
against contemporary licentiousness and against the servile spirit 
pervading society. The sect was recruited from the disillusioned 
folloners of the Fronde and, because of the brilliance of its writers 
and thinkers (e.g., Pascal and Racine), made a formidable body of 
opinion.. Its centre v7as Port Royal, near Paris, where the Soli- 
taires had settled. Eventually, when the dispute over the re'gale 
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reawakened the persecution, Port Royal was destroyed and the 
nuns dispersed, while the ashes of the dead were scattered to the 
four winds (1709-11). The bull Unigenitus ( I ~ I S ) ,  which once 
again condemned their doctrine, reopened a dispute that survived 
the death of Louis and filled the 18th century with its reverbera- 
tions. (Seg JANSENISM.) 

The much less grave affair of the Quietists likewise arose from 
the desire for uniformity. That it was even for a moment serious 
was due to the fact that Madame de blaintenon and the ladies of 
St. Cyr were waging war upon the mysticism of Madame Guyon, 
who had abandoned dogmas and prayers and given herself up to 
the pure adoration of God. FCnelon, who had adopted her doc- 
trines, was condemned in 1699; and the affair was important only 
because of his duel with the representative of the principle of au- 
thority, Rossuet. 

The Libertins, philosophers such as Pierre Bayle, savants such 
as Bernard de Fontenelle and commentators apart from the main 
tradition such as Richard Simon, were exiled or kept under surveil- 
lance and their writings banned; but their doctrines were to appear 
again in the 18th century. 

Despite his Christian attitude, Louis was constantly in conflict 
with the papacy through his wish to assert the independence of the 
temporal power from pontifical authority. This conflict had its 
origins in the distant past and had flared up in the time of the 
League; and under Louis XI11 the Gallican principles expounded 
by Edmond Richer in his book De la puissance eccle'siastique et 
politique (161 I ) had caused long controversy. 

Under Louis XIV the conflict was aggravated by political inci- 
dents which impaired relations between the two sovereigns: for 
example the affair of the Corsican guards (1662) and a dispute 
about 'the diplomatic immunity of the French ambassador's palace 
in Rome (1679-87). Rut the principal issue between them was in 
the matter of their rival jurisdictions, raised now by the question 
of the re'gale. Louis asserted, even more forcefully than his prede- 
cessors, his title to the usufruct of the temporal goods and spiritual 
rights of bishoprics that fell vacant-and that throughout the 
whole extent of the kingdom. Nicolas Pavillon and Fran~ois 
~ t i e n n e  de Caulet, bishops of Alet and Pamiers respectively, both 
of whom moreover were Jansenists, contested this claim and ap- 
pealed to the pope. 

The assembly of the clergy, to whom the question was referred, 
wanted to make a general pronouncement on "the usage of the 
power of the popes." Thence emerged the declaration of the Four 
Articles of 1682, which propounded the principles of Gallicanism, 
asserting that the pope has power over spiritual things alone, that 
general councils overrule him, that the rules of the Church of 
France are inviolable and that papal decisions on matters of faith 
are revocable only by consent of the church. This declaration 
widened a break that threatened to become a schism. The pope 
refused to consecrate the bishops nominated by the king. Louis, 
worried by the resistance that he was encountering all over Europe: 
had finally to yield (1693), without, however, withdrawing the 
Four Articles. 

Foreign Policy.-Louis came into power at  a time when all dan- 
ger of a Spanish or imperial hegemony had been dispelled. "Peace 
was established for as long as I myself should wish it," he said. 
The traditions of Richelleu and Mazarin and the treaties of West- 
phalia and of the Pyrenees might have formed the basis of a policy 
of moderation. But Louis dreamed only of glory and .'wanted 
business abroad," so as to make conquests. The treaties for him 
were the starting points of new projects, the seizure of the Spanish 
possessions and then of Spain itself and the domination of western 
Germany where he would take the place of the Habsburgs. The 
reinforcement of the army, the creation of the navy and the finan- 
cial reforms were motivated only by the need to provide means of 
action. 

As early as 1661 Hugues de Lionne encouraged Louis to use the 
treaty of 1659 to provoke a quarrel with Spain, and the king was 
exploiting the slightest incidents to threaten his neighbours. He 
claimed precedence for his ambassadors at  foreign courts over 
those of other kings and refused to have his ships salute English 
ships in  British waters. The dispute between his ambassador's 

escort and the pontifical guard in Rome led to a battle in the 
streets. Most serious was his claim to Spanish territories in the 
name of his a i fe  Marie ThCrkse, on the ground that her renuncia- 
tion of her paternal heritage was not valid. This claim compromised 
the destiny of the Low Countries and disturbed the United Prov- 
inces. with whom an alliance had just been made. The purchase 
of Dunkirk, to which Charles 11 of England had agreed, likewise 
disturbed English public opinion; and ~vhile he wanted to keep 
alive the existing hostility between England and the United Prov- 
inces, 120uis7s policy had rather the effect of promoting their 
rapprochement in the face of French encroachment. At the same 
time political interventions in Lorraine and in Alsace roused the 
empire and the German princes against France. 

The War of Devolutzon (1667-68).-From 1659 Louis was 
thinking of spoil from the Spanish monarchy, which he accused of 
not complying loyally with the peace treaty. When Philip IV died 
(166j) Louis demanded the heritage of Marie ThCrtse, invoking 
the right of devolution although it did not apply to public law. 
After military and diplomatic preparation, Turenne's army con- 
quered part of the Low Countries (1667). In  Feb. 1668 Cond6 
occupied Franche-ComtC in 14 days. These successes forced Spain 
to make peace but caused anxiety among the neighbouring powers, 
particularly among the Dutch. John de Witt organized the triple 
alliance between the Dutch, the English and the Swedes, which pre- 
vented any further French advance. The peace of Aix-la-Chapelle 
(1668) left France ni th  some strongholds in Flanders, which Vau- 
ban fortified. The war ended favourably to Louis, but the result 
warned him that his very allies were ready to coalesce against him. 

The Dutch Ww.-Because it constituted an obstacle to his prog- 
ress and was responsible for his recent humiliation, Louis wanted 
to destroy the Calvinist bourgeois power of the United Provinces, 
against which moreover Colbert had grievances on the commer- 
cial side. For several years Hugues de Lionne endeavoured to 
break up the triple alliance; and he contrived an alliance with 
England and Sweden again and even made sure of the emperor Leo- 
pold 1's neutrality. Thus isolated, the United Provinces suc- 
cumbed without much resistance (1672). In  two months the 
French were at  the gates of Amsterdam; but Holland was saved 
by inundation when the dikes were broken, and a revolution got 
rid of the republican party of the brothers De Wltt, which was too 
much inclined to peace. Power was entrusted to  the stadholder 
William of Orange, who broke off the peace negotiations. Louis's 
excessive demands alienated all the powers, and a coalition was 
formed between Charles I1 of Spain, the emperor Leopold, most 
of the German princes and even Charles I1 of England, who had to 
bow to the will of parliament. Louis had to withdraw his armies, 
arid the war continued on the Rhine, in the Mediterranean and in 
Franche-ComtC, which was again taken from the Spaniards. The 
victories of CondC and Turenne restored the situation. I n  1678 
the peace of Kijmegen secured the independence of the United 
Provinces-at the expense however of Spain, who had to surrender 
Franche-ComtC and position in the Low Countries. Louis emerged 
with profits from a war that should have made him cautious. 

French policy, on the contrary, became increasingly provoca- 
tive. Claiming all the dependencies of his earlier conquests, Louis 
annexed a number of territories in consequence of decisions made 
by the chambres de re'ufzion set up for the purpose in the Low 
Countries, in Lorraine and in Alsace, where Strasbourg was oc- 
cupied (1681). Luxembourg surrendered after a siege (1684). 
All Europe felt the threat of these peacetime annexations. The 
king of Spain rash enough to declare war, but had neither the 
allies nor the means to keep it up. In agreement with the emperor, 
he had to recognize Louis's acquisitions by the truce of Regensburg 
(1684). France seemed at  the zenith of its prosperity, but hatred 
and hostility mere growing on all sides. 

The War of tlze Grand Alliance (League of Augsburg).-Cir- 
cumstances increased the political tension. The revocation of the 
Edlct of Nantes disturbed Europe, leading to a rupture with 
Brandenburg and making any understanding with the United Prov- 
inces impossible. When Louis intervened to get his protege the 
cardlnal William of Furstenberg elected archbishop of Cologne, 
further aggression was tr~ be exgected. The concerned 



formed the League of Augsburg, comprising the emperor Leopold 
and all other sovereigns interested in the defense of Germany 
(1686). Its strength was increased when William of Orange, 
son-in-law of James I1 of England, on the appeal of the Protestant 
party took the English crown as M7illiam I11 (1688) and became 
the head of the coalition, from which was developed the Grand 
Alliance of Vienna (1689). 

War had already begun; Louis had taken the opportunity of a 
dispute about the succession of the elector Charles of the Palati- 
nate to invade the Rhenish provinces. The war spread over all the 
frontiers of France and developed particularly at  sea, as the mari- 
time powers, England and the United Provinces, were anxious to 
ruin French commerce. The conduct of the war was dominated 
by the economic interests of the belligerents, which gave it a char- 
acter different from that of earlier conflicts. 

Again the French armies found valuable leaders, in the duke of 
Luxembourg and Nicholas Catinat; and the fleet was under the 
comte de Tourville. The unity of the command gave Louis certain 
victories over the continually disunited allies: a t  Fleurus (16go), 
a t  Steenkirk (1692) and at  Neerwinden (1693) in the Low Coun- 
tries and at  Staffarda (1690) and a t  Marsaglia (1693) in Italy. 
But Tourville, after the annihilation of his fleet a t  La Hogue 
(169z), lost the command of the sea, and this changed the position 
of the belligerents definitively. 

Unable to destroy the coalition, Louis had to negotiate and to 
reduce his demands continually. The peace of Ryswick (1697) 
formulated these concessions. Louis kept Strasbourg, but gave 
back Lorraine and some of the territories incorporated in the king- 
dom, recognized William of Orange as king of England and re- 
nounced certain economic measures of reprisal. The moral set- 
back was greater than the political. 

The War of the Spanish Succession.-Louis's readiness to make 
peace resulted mainly from his interest in the question of the 
Spanish succession, which seemed likely to arise shortly. He had 
always asserted his rights to the Spanish heritage, bargaining mean- 
while with the emperor, who made rival claims. He was aware 
that the European powers would not agree to Spain's being at- 
tached either to France or to Austria. To  secure the support of the 
maritime powers he negotiated the treaties of The Hague (1698) 
and of London (1699) with JNilliam 111, whereby certain terri- 
tories were to go to the dauphin and the rest to a Bavarian prince 
or even to an Austrian archduke; the emperor, if he rejected this 
arrangement, would be forced to accept it  by the contracting 
parties. 

Charles I1 of Spain died on Nov. I ,  1700, having named as his 
sole heir Louis's grandson, Philip, duke of Anjou; and Louis, re- 
gardless of his undertakings, accepted the testament, risking a coa- 
lition of all the duped and disappointed powers. His decision 
would have been tolerated had he not added further provocations: 
he asserted the right of the new Spanish king Philip V to the crown 
of France (Dec. 1700) and expelled the Dutch forces from the 
towns that they were occupying in the Low Countries (Feb. 1701). 
This was a challenge to all the powers who reconstituted the Grand 
Alliance in the fall of I 701. At the same time Louis recognized the 
Stuart pretender James (111) as king of England. 

France lacked the necessary financial resources: the budget had 
shown a deficit since 1672, and if the nation's armed forces were 
comparable to those of the coalition it  yet had no commanders 
capable of standing up to Prince Eugene of Savoy or to the duke 
of Marlborough. Though from 1701 to 1703 fortune was equally 
balanced in Italy, Germany and the Netherlands, the successors of 
the duc de Villars (who had been sent against the Camisards) lost 
Germany at  Blenheim ( I  704) after the treachery of the duke of Sa- 
voy. In  1706 the defeats of Ramillies and Turin led to the evacua- 
tion of the Netherlands and of Italy. In  I 708 the disaster of 
Oudenarde left the northern frontier exposed. Nature allied her- 
self with the enemy during the terrible winter of 1709. Louis was 
forced to ask for peace from the Dutch but, disgusted by their un- 
r~illingness to compromise, began a new campaign and was de- 
feated at  Rlalplaquet. Invasion followed, and Louis was saved 
from disaster only by his dauntless courage, by the strong will of 
his secretary of state the marquis de Torcy (Jean Baptiste Colbert. 

son of the great Colbert) and by the victory of the duke of Ven- 
d6me at Villaviciosa. The failure of the conferences at Gertruy- 
denberg, which obliged the Whigs and Marlborough to re>ign their 
power into the hands of the Tories, now weary of the war and 
chiefly preoccupied in securing the mastery of the sea; the death 
(171 I )  of the emperor Joseph I, who had attempted to reconstruct 
the empire of Charles V for his brother, Charles VI ;  and the vic- 
tory of Villars a t  Denain (1712)-all combined to make possible 
the treaty of Utrecht, which gave Italy and the Netherlands to the 
Habsburgs, Spain and its colonies to Philip V and royal crowns to 
the duke of Savoy and to the elector of Brandenburg. Gibraltar, 
Minorca. the gates of Canada and the commerce of the colonies 
fell to England, which, in affecting to defend the liberty of Europe, 
had always had the acquirement of these in view. For France the 
treaty put an end to the policy of glory and general conquest which 
Louis had substituted for the preservation of the advantages won 
by the treaties of 1648 and 1659. France, now weakened and 
destitute, faced the maritime powers who controlled the seas. I t  
had roused the hostility of a Germany becoming conscious of unity 
and of a Prussia that was to find its fulfilment in the policy of 
realizing this unity against France. 

End of the Reign.-Internal difficulties were as bad for France 
as were the military disasters. The royal family had suffered such 
losses that the succession seemed precarious: the dauphin Louis 
(le grand dauphin) and Louis, duke of Burgundy, and the duchess 
his wife Marie AdClaide of Savoy were all dead, so that the heir to 
the throne, in 1715, was Louis XIV's great-grandson, a five-year- 
old child. The great ministers of the early years, Hugues de 
Lionne, Le Tellier and Colbert had gone; Louvois had died in 1691 ; 
and their successors were the marquis de Seignelay and the marquis 
de Torcy (both Colbert's sons) and the far inferior comte de 
Pontchartrain (Louis Phelypeaux) and Michel Chamillart. The 
king had to undertake whatever was to be done-in consultation 
with Madame de Maintenon, whose influence was predominant 
from 1685. 

The policy of grandeur had as its counterpart the ruin of the 
kingdom. The excessive governmental direction, the raising of 
the customs tariffs and the wars made industry and commerce 
waste away. Agriculture was affected, and years of bad harvests 
led to nation-wide famines, as in 1709. 

Moreover, the general economy of the country was affected by 
the general fall in prices, which ruined producers and owners and 
paralyzed business. The population itself was declining, with the 
emigration of the Protestants depriving the kingdom of an espe- 
cially industrious element. All this brought chaos into the royal 
finances: taxation could not meet the constantly increasing ex- 
penditure but crushed the poorer classes; new taxes were evolved, 
and the government resorted to such expedients as devaluation, 
borrowing and the sale of offices. I t  was the reign of contractors 
or partisans and bankers (e.g., Samuel Bernard), who became the 
suppliers of the treasury. 

Even the literary brilliance of the first years grew dimmer: the 
generation of Racine and Molihre had passed. Writers now spent 
their time bitterly criticizing the government, and the bolder ones 
left France and published defamatory pamphlets abroad; the po- 
litical literature of the 18th century was already making its appear- 
ance. Nothing remained of the splendours of the reign but its 
indestructible monuments, the Louvre, the Invalides and the ch2- 
teau and park of Versailles. 

Louis XIV died having ruined a kingdom that he had found a t  
its apogee. He left i t  enlarged but exposed to the enemies called 
forth by his ambition. The enthusiasm that had greeted his earlier 
victories had died away, and his funeral was marked by the re- 
joicings of the people. (R .  DT.) 

T h e  Regency of Orlians (1715-23).-By his will, Louis XIV 
entrusted the regency to his nephew, Philip, duke of OrlCans. since 
his great-grandson, Louis XV, was a minor; but, as he disliked 
OrlCans, he placed all the power in the hands of a council in which 
his illegitimate children, with Madame de Maintenon and the 
Jesuits. held the predominant position. In  thus seeking to render 
the regent po~verless, Louis only succeeded in making him power- 
ful. For the regent, with a view to becoming king in the everit of 



FRANCE 
the premature decease of Louis XV, sought allies in the parlement 
of Paris. In return for its declaration that Louis's will was null 
and void, the regent restored to it the right of remonstrance which 
had been suspended since 16 73. On the advice of Saint-Simon he 
replaced the secrktaires d'ktat by six councils, largely composed of 
the great nobles; he also abandoned Louis XIV's policy of sponsor- 
ing the bull Unigenitus against the Jansenists. Highly endowed 
but lacking the ability to use his talents, Orleans was presently 
forced to recognize the inconvenience of a hydra-headed govern- 
ment, the mistake of having restored to the parlement its political 
power and the vanity of his hope of achieving a religious peace. 
A reaction was accomplished, but not before Louis XIV's govern- 
mental machine had suffered gravely. 

This reaction did not make an end of the financial crisis; only 
a strong government could have dealt with one of such magnitude. 
Adrien Maurice, duc de Noailles, who had contented himself with 
outworn expedients as pre'sident du conseil des finances, could ac- 
complish nothing. Then recourse was taken to the "system" of the 
clever Scottish adventurer John Law (q.v. ; and see below, Society 
and Progress), the sudden collapse of which in I 720 brought many 
fortunes to ruin and left much of the public debt unextinguished. 

In  the earliest phase of the Anglo-French "second Hundred 
Years' War" for maritime, colonial and commercial supremacy 
which may be considered to have begun in 1688 and was to last 
till 1815, England had won a great advantage by the treaty of 
Utrecht. From that time, France should have maintained peace 
on the continent and brought to bear against England its forces 
a t  sea and in the colonies. The necessity for this, however, did not 
a t  once present itself. OrlCans was content to help England to 
preserve the treaty, partly because of his personal ambition, partly 
because of the Spanish menace. 

Philip V of Spain and the emperor Charles VI, while they each 
accepted the portion of the Spanish inheritance assigned to them 
by the treaty of Utrecht, laid claim to the whole of what they had 
w-anted. Moreover Elizabeth Farnese, second wife of Philip V, 
sought Italian thrones for her children and was abetted by the 
efforts of Giulio Cardinal Alberoni to revive Spain. To counter 
this, Guillaume Dubois (the regent's trusted minister, later a cardi- 
nal) signed the triple alliance with England and the United Prov- 
inces at The Hague in 1717 and, aided by Lord Stanhope, induced 
the emperor to participate in it ( I  718). The intrigue between the 
Spanish ambassador, Antonio Giudice, prince of Cellamare, and 
Louis XIV's bastard, Louis Auguste, duke of Maine. to exclude the 
house of OrlCans from the French throne was discovered and re- 
pressed; a Spanish fleet was destroyed by Adm. John Byng and the 
dockyards a t  Pasajes burned by the duke of Berwick. The dreams 
of Alberoni were finally dissipated by the terms of the treaty of 
London ( I  7 20). 

Ministerial Government for Louis XV (1723-43) L o u i s  
XV came of age and the regency ended in Feb. 1723. Power. how- 
ever, was left in the hands of OrlCans and Dubois. But Dubois 
died in August, OrlCans in December, and their place was taken by 
Louis Henry, duke of Bourbon, who pursued his predecessors' for- 
eign policy but let himself be led by the worthless marquise de Prie, 
thus inaugurating the long reign in diplomacy of publicly recog- 
nized mistresses. The couple tried to rid themselves of AndrC 
Hercule de Fleury, the king's tutor, who had been the author of 
their fortunes. Bourbon hoped to maintain himself in power by 
marrying Louis XV to Marie Leszczynska. But the consequent 
dismissal of the Spanish infanta, who had been betrothed to Louis, 
strained relations with Spain, and discontent was aroused by the 
new tax of one-fiftieth imposed upon all classes of income and by 
the revival of persecution of the Jansenists and Huguenots. All 
this was cleverly exploited by Fleury. Acting on his advice the 
king dismissed Bourbon in 1726. 

F1eury.-A soft-spoken, crafty septuagenarian, the new minister 
and cardinal was a pacifist by nature and conviction. His surly 
right-hand man Philibert Orry, whom he made contrdleur gk?zdral 
des finances, reduced expenditure and restored order to the fi- 
nances. Religious peace proved more difficult of attainment. 
Fleury took strong measures against the Jansenist agitation. By 
means of Zits de justice and lettres de cachet he routed out the 

Flagellants and made an end of alleged miracles. I n  a few years 
his administration had re-established prosperity. I n  accord with 
Robert Walpole over foreign policy, he devoted himself to pro- 
moting general peace. First he reconciled the French and Spanish 
descendants of Louis XIV, divided among themselves since the 
Polish marriage, by the treaty of Seville ( I  7 29), to which England 
too was a party. Kext the emperor Charles VI, in order to secure 
the imperial succession to his daughter Maria Theresa, was obliged 
now that Walpole and Fleury had detached his Spanish ally from 
the friendship set forth in the first treaty of Vienna (172 j ) ,  to sign 
the second treaty of Vienna (1731), sacrificing the Ostend com- 
pany (whose competition was arousing the anger of English and 
Dutch) and procuring the duchy of Parma for Philip V's son 
Charles. 

But Fleury's peaceful policy was compromised in 1733, when 
Augustus I1 of Poland died and his son Augustus I11 and Stanislaus 
Leszczynski, father-in-law of Louis XV, were rival candidates for 
the throne. The Poles elected Stanislaus but could not support 
him against the empire and Russia. Fearing English action in sup- 
port of the emperor, Fleury rendered no substantial assistance. 
Germain Louis de Chauvelin, the secretary of state for foreign 
affairs, who was supported by a public opinion enraged by Fleury's 
pusillanimity, made a diversion in Italy with the help of Spain 
and Sardinia. Yet Fleury's diplomacy restored the peace; by the 
third treaty of Vienna (1735-38) Louis XV gained the duchy of 
Lorraine for his father-in-law with reversion to himself and pro- 
fessed to recognize the rights of Maria Theresa. Chauvelin was 
sacrificed to the cabinets of Vienna and London. 

Another French success was the mediation of the peace of Bel- 
grade (1739) between Austria and Turkey. Russia thus lost Aus- 
tria's support and had to renounce most of the advantages gained 
since its attack on Turkey in 1736. I n  1740 the grateful Turks re- 
newed the capitulations (religious and commercial concessions) 
granted to France. 

In  Oct. 1739 England attacked Spain. Knowing that France 
would be dragged into the war, Fleury sent, in the first place, two 
squadrons. But on Oct. 20, 1740, the emperor Charles V I  died, 
and the question of the Austrian succession was opened. France 
no less than the rest of Europe had accepted the Pragmatic Sanc- 
tion in favour of Maria Theresa, and Fleury was naturally inclined 
to abide by i t ;  but the traditionalist party headed by the comte de 
Belle-Isle kept up the old outworn dispute between the French and 
Austrian houses. England thus acquired Austria and, from 1742, 
Saxony as continental allies; France, allied to the unreliable Prus- 
sia, was fully involved on the continent (see AUSTRIAN SUCCES- 
SION, WAR OF THE). Fleury died in Jan. 1743, his views apparently 
confirmed by the French reverses in the first years of the war. 

Personal Government of Louis XV (1743-74) .-Louis now 
declared that he wished to rule in person. but this he was incapable 
of doing. Handsome, intelligent, well-informed and generous- 
hearted. Louis was pathologically lacking in self-confidence and 
let himself be pushed and pulled in all directions by his family, by 
his mistresses (Pauline FClicitC de Sesle, marquise de Vintimille, 
till 1741 ; then her sister, the duchesse de Chbteauroux, till I 744; 
then the marquise de Pompadour, till 1764; and finally the com- 
tesse du Barry, from 1769) and by his ministers and their fol- 
lowers. Mme. de Pompadour established her own political system, 
upset the time-honoured alliances of France, made and unmade 
ministers and chose the commanders for the army and navy. She 
was queen of fashion in a society where corruption bloomed 
luxuriantly and exquisitely; and in a century of wit, hers was 
second to none. In  a reign of all-pervading satiety she alone man- 
aged to remain bewitching to the day of her death. 

Foreign Policy.-The defeat a t  Dettingen (1743) was followed 
by a reassessment of France's interests in the War of the Austrian 
Succession and by a consequent improvement of her military for- 
tunes. French armies conquered the Austrian Netherlands (Fonte- 
noy, 174j),  Savoy and the county of Kice. Nevertheless, by the 
treaty of Aix-la-Chapelle (1748) Louis surrendered everything; 
and in the colonies the status quo was restored. The indignation 
of France was roused. 

The peace was no more than a truce. The rivalry between 
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French and English planters in the Ohio valley, fur traders round 
Hudson Bay and merchants in India led to fighting in 1755 and to 
the outbreak of the Seven Years' War (q.v.) in I 7 56. Once more 
the court allowed itself to be drawn into continental commitments. 
The "diplomatic revolution," inaugurated by the convention of 
Westminster (Jan. 16, 1756)~ whereby England and Prussia allied 
themselves, was consummated by the two treaties of Versailles 
(1756 and 1757, both May I ) ,  whereby France committed itself to 
Austria. Hostilities in Europe dragged on; the French army lost 
prestige, notably in the Prussian victory a t  Rossbach (17 57). The 
court ceased to care about the fleet and the colonies. Canada, ably 
defended by Montcalm and LCvis, was lost when Quebec (1759) 
and Montreal (1760) fell. Lally-Tollendal lost Pondicherry 
(1761) and India. ~ t i e n n e  Franqois de Choiseul, secretary of 
state for foreign affairs from 1758, negotiated the "family com- 
pact" (Aug. 15, 1761) to bind together the external policies of the 
French and Spanish Bourbons, but this only involved Spain in the 
disaster. Under the treaty of Paris (Feb. 10, 1763) Louis sur- 
rendered Canada, the Ohio valley, the left bank of the Mississippi 
and several of the islands of the Antilles to England and Louisiana 
to Spain; renounced all political claims on India (where, however, 
he retained the settlements of Pondicherry, Chandernagore, MahC, 
Yanaon and Karikal) ; and gave up the settlements in Senegal, with 
the exception of GorCe. H e  retained, however, the Newfoundland 
fisheries where his seamen learned their trade, as well as the princi- 
pal islands of the Antilles. The great English victory, therefore, 
was not decisive. 

At last the urgency of the situation was realized. Choiseul pre- 
pared for revenge, applied himself to developing the navy and 
bought Corsica from Genoa (1768). But neither he nor the duc 
d'Aiguillon, who succeeded him in I 7 70, could prevent the partition 
in 1772 of France's old ally Poland between Russia and the two 
newly reconciled powers whose long antagonism had cost France so 
much-Prussia and Austria. 

This reverse was partly the result of the coexistence of official 
policy and the "king's secret." Whereas Choiseul trusted Austria, 
Louis realistically mistrusted it. The intrigues of Louis's agents 
counteracted Choiseul's diplomatic efforts toward getting Austrian 
support for the patriotic Confederation of Bar in Poland. The 
Turks, in their turn, were disastrously involved at the same time 
(1768). But French support for Gustavus I11 of Sweden led to 
the renewal of the Franco-Swedish alliance in 1773, after his coup 
d'6tat (1772). 

Internal Affairs.-The absolute monarchy might have been 
saved from the catastrophe that was to come in the next reign if 
it  had undertaken the requisite reforms. The aristocracy and 
first of all the aristocracy of the princes and the dukes should for 
instance have been broken. But, though the network of councils 
dominated by great nobles (la polysynodie) that the regent Or- 
lCans had substituted for the bourgeois ministers of Louis XIV 
had proved so manifestly inefficient that by 1718 it  had become 
necessary to restore ministers, the great nobility nevertheless re- 
mained dangerous because of its intrigues at court, its numbers of 
dependents and its understanding with the parlernents. 

The parlements, indeed, frustrated all attempts a t  reform. The 
right of making remonstrances, restored to them by OrlCans in 1715 
and occasionally restricted or suspended afterward, generally en- 
abled them to delay the registration of royal edicts and to oppose 
financial reforms. Time and again, as the only solution to the fi- 
nancial problem aggravated by court expenditure, by wars and by 
peacetime rearmament, the king attempted to get all his subjects 
to make some contribution to the revenue, each according to his 
means. But to this the parlements, supported by the princes, the 
bishops, the provincial nobility and all privileged persons refused 
their assent. They frustrated the tax of one-fiftieth of eachincome 
(1725-27) and that of one-tenth (1733-36 and I 710-49; in force 
during the wars but so deformed as to weigh most heavily on the 
poor) and only registered under protest that of one-twentieth in- 
troduced by Jean Baptiste de Machault d'Arnouville (1749-j4); 
they likewise defeated Gtienne de Silhouette's subaention gdne'mle 
(1759). They gave countenance to all the enemies of the dis- 
credited king, for instance to the Jansenists against the Jesuits, 

whom Choiseul suppressed (1764) in the hope of conciliating them. 
The unprivileged classes, whom they often incited to rioting did 
not discern the selfishness of their motives. From time to time 
the king exiled and then recalled the parlement of Paris. Finally, 
by the coup of Jan. 19, 1771, the chancellor RenC Maupeou put an 
end to the sale of offices of justice and replaced the parlementaires 
by salaried judges-a reform further justified in view of the scan- 
dalous injustice that had been administered in such trials as those 
of Jean Calas and the comte de Lally (9q.v.). 

The third member, with Maupeou And the duc d'Aiguillon, of the- 
so-called triumvirat that governed France from 1771 to 1774 was 
the abbC Joseph Marie Terray, who began to reform the abuses of 
revenues and pensions but remained as unpopular as every other 
minister of finance. Louis XV died on May 10, 1774, and rvas 
succeeded by his grandson. 
Louis XVI, to 1789.-Louis XVI, well-meaning, a skilled lock- 

smith and a good family man who loved the people and seemed 
like a bourgeois on the throne, was notable primarily for the weak- 
ness of his character. His wife, the Austrian archduchess Marie 
Antoinette, was one of the most beautiful women a t  Versailles, pas- 
sionately devoted to pleasure and delighting to free herself from 
the formalities of court life. When, however. she sought to play 
the part of a queen regnant, she very quickly earned herself con- 
siderable unpopularity. 

Vergennes.-The new foreign minister, Charles Gravier, comte 
de Vergennes, had as his first object the reassertion of French pres- 
tige against England. His opportunity came when, in 1776, the 
English colonies in America revolted. Vergennes desired French 
intervention, but Louis XVI hesitated. yielding to the financial ob- 
jections of Turgot and merely countenancing the assistance given 
to the Americans by volunteers under La Fayette until after the 
capitulation of Saratoga (1778). Then the French fleets estab- 
lished supremacy at sea and attacked at  every point, in the Antilles. 
in India and at  Gibraltar, and, together with Rochambeau's ex- 
peditionary force, contributed to the surrender of Torkto~vn 
(1781). Sir George Rodney's victory in the battle of the Saints 
(1782) made no difference to the outcome. England had to ac- 
knowledge the independence of the United States and to restore 
to France the settlements in Senegal, Tobago and St. Lucia (treaty 
of Versailles, 1783). For these enterprises overseas, France had 
needed stability on the continent. Vergennes had therefore re- 
fused to accept Austria's seductive offers in the LOTV Countries and 
in Egypt, made use of Frederick I1 and prevented Joseph I1 from 
conquering Bavaria (treaty of Teschen, 1779) ; and had quickly 
put a stop to an Austro-Russian attempt a t  the dismemberment of 
the Ottoman empire (1781-83). Joseph's second attempt on Ra- 
varia (1784) was also prevented. Vergennes sought to crown his 
work by effecting a reconciliation between France and England 
in the commercial treaty of I 786, and when he died in I 78; his 
plans had been realized. To  the people of France. however, these 
successes seemed inadequate compensation for the treaty of Paris; 
American democratic ideas excited them, and the financial crisis 
caused by the war paralyzed the monarchy. 

Internal Affairs.-Of the reformers whom Louis summoned to 
his council a t  the very moment when, in a spirit of appeasement, 
he restored the reactionary parlements (1774) the most remark- 
able was Turgot. Physiocrat and contributor to the Encyclope'die, 
he wished to extend to the whole of France that experiment in lib- 
erty nhich had already succeeded in his own government of 
Limousin. H e  ordained the free circulation of grain throughout 
the kingdom, despite the "Flour War" (la guerre des farines) 
aroused by those who saxv in t h i ~  measure a threat of starvation. 
For the corvde, which had taken away the peasants from their a o r k  
in order to build roads, he substituted a territorial levy payable 
by all landowners. I-le established freedom of commerce and in- 
dustry by abolishing the privileged trade Corporations ( I  7 76). EIe 
offered himself as a minister of economics; there were to be no 
new loans and no new taxes. But public opinion that clamoured 
for reforms did not want to pay the cost, and the king n a s  too 
weak to put donn abuses or to refuse privileges. When, in order 
to decentr, l l ~ e  administration, Turgot proposed to set up consulta- 
tive bod~c~s of landowners in  each parish, town and province, 



FRANCE 
Louis XVI sacrificed him to the intrigues of the prime minister 
Maurepas and to the American ambitions of Vergennes (1776). 

Jacques Necker, the Genevan Protestant banker who succeeded 
him, abolished Turgot7s edicts and proposed, as Law had done, a 
marvellous remedy : an unlimited loan. H e  ,succeeded in financing 
the American war, but a t  a grave charge upon the future. He 
transformed the municipal bodies sct up by Turgot into provincial 
assemblies, heirs of the parlements and the intendants; and these 
immediately revealed themselves to be inspired with a reforming 
spirit. Opposition on the part of the privileged classes broke out 
again. Necker replied with his famous conzpte-rendu, purporting 
to show that there was an annual surplus of ~o,ooo,ooo livres. when 
in fact the deficit was close to jo,ooo,ooo livres; but in 1781 he 
was overthrown by the reaction that he had helped to promote in 
attacking Turgot. 

To  the reforming ministers succeeded ministers who were cour- 
tiers only. But this reaction could not fill the empty coffers of the 
state, and in two years two ministers, Joly de Fleury and d'Ormes- 
son, were discarded. Charles Alexandre Calonne (q.v.1 feigned an 
optimism which nourished the confidence necessary to ensure the 
success of his loans; but like his predecessors, he experienced the 
enmity of the parlevzents. Seeing that Louis would never consent 
to a repetition of Maupeou's coup of 1771, Calonne sought the 
support of a quasi-representative body; and it was on his advice 
that the king summoned an assembly of notables, thus exposing the 
monarchy at  a time when it was already compromised by the affair 
of the diamond necklace (q .v . ) .  

~ t i e n n e  Charles de Lomknie de Brienne, archbishop of Toulouse, 
who followed Calonne in 1787, was no more successful. The nota- 
bles referred him to the representatives of the people, to the states- 
general. But LomCnie preferred to present to the parlements 
Calonne's projects for an extension of the stamp duty and a gen- 
eral land tax. He met with the same refusal and was referred again 
to the states-general. Louis XVI, at the royal session on Nov. 19, 
1787, found himself in open warfare with the parlement of Paris. 
He suspended it in May 1788 and transferred the registration of 
edicts to a plenary court composed of reliable servants of the 
crown. 

The purlement of Paris insisted on maintaining the so-called 
fundamental laws of the monarchy, on its right to a share in legis- 
lative power, on the king's obligation to respect covenants with 
the provinces drawn up in the late middle ages and on the necessity 
for taxes to be voted by the states-general. Its members, in league 
with the noblesse d'kpke, now supported the popular demands of 
the provincial parlements. The provincial estates of Dauphin6 
refused to pay taxes. On Aug. 8, 1788, the king was forced to con- 
vene the states-general for May I ,  1789. The Revolution was thus 
opened by a revolt of the privileged orders. (x.1 

SOCIETY AND PROGRESS, 1715-89 

France in the 18th century was still an agricultural country. 
The great bulk of its resources was then derived from the land; 
and the ownership of land, which was mainly in the hands of the 
nobility, formed the criterion of a man's place in society. 

Noblesse d ' ~ p e e . - ~ h e  landed aristocracy comprised the 
princes of the blood; the higher nobility, ducs and marquis, who 
resided for the most part a t  court and in Paris and seldom on their 
country properties (to which they retired when exiled) ; the arch- 
bishops, the bishops and the principal abbots; and the intermediate 
and petty nobility of the provinces. The landed nobility went by 
the name of noblesse dJe'pe'e, as having won its title originally by 
military prowess. The princes and the higher nobles were in a per- 
petual state of discontent. They resented the absolute monarchy's 
denying them all political action and likewise resented the king's 
policy of centralization which, through the intendants (q.v.1 had 
deprived them of all provincial and local administrative powers 
(except in such provinces as Brittany and Languedoc, where as- 
semblies or provincial estates were still maintained), leaving them 
with poaers only over their own manorial property. They de- 
manded liberty, that is to say. government of France by the aris- 
tocracy. The petty nobility shared their views in regard to the 
administration of the prbvinces and joined with them also in pro- 

testing against the king's attempts fo subject this priviIeged nobil- 
ity to burdensome taxation; but they objected to  the manner i n  
which the higher nobility, in close touch with the king, monopo- 
lized all the honorific functions and pensions. 

Almost all the nobles were in conflict with the other classes. As 
the bourgeoisie became increasingly important, the nobles asserted 
their privileges of birth more forcefully against it. The bishoprics 
were rigidly reserved for the younger sons of noble families. From 
I 7 57 efforts were made to reserve the commissioned ranks in the 
armed forces for the nobility, and in 1781 officer cadets were re- 
quired to show four quarterings. The nobility was also in conflict 
with the peasants. The petty nobles, moreover, were poor and 
often brought ruin on themselves by service in the army, in which 
they fought heroically; they kept themselves respected for their 
military calling to the end. The general rise in prices and the fact 
that, for a long time past, the feudal dues had been fixed in money, 
forced the nobles to seek sources of revenue. They risked the for- 
feiture of their nobility by trading, by manufacture and even by  
cultivating their land in excess of the prescribed value workable 
by four plows. They sought too, especially during the last 30 
years of the century, to exploit their feudal rights : experts searched 
the books of charters for forgotten legislation. The feudal regime 
became more oppressive. Both the higher and the intermediate 
nobility, moreover, tried to impinge on the common rights in the 
forests (which were decreasing in extent and increasing in value) 
and on the waste, with a view to converting them to arable land 
and pasturage. From 1760 the physiocratic school (q.v.)  urged 
them on in the pursuit of this course. Certain nobles concluded 
contracts with village communities, either for cuntonlzement, which 
permitted them to enclose two-thirds of the commons, or for 
triage, which permitted one-third of the woodland to be enclosed. 
This movement toward enclosure, however, was restricted; France 
remained a country of small peasant holdings. Thus, in the latter 
years of the century, the nobles incurred the growing hatred of the 
peasantry. 

In  their opposition to the king, the nobles were provided by the 
philosophers with the doctrines of the social contract and of the 
rights ,of man and with the physiocratic theory. These gave them 
a clear conscience and the encouraging conviction of being in the 
right. 

Noblesse d e  Robe.-The noblesse d'kpke was supported in its 
opposition by the noblesse de robe; i.e., by the holders of the chief 
public appointments or offices (which the king continued to sell) 
and above all by the officials of the higher courts of justice, the 
parlements. The appointments held by the noblesse de robe were 
either inherited or put up for sale within the circle of a few fami- 
lies. The members of the parlements formed something like a 
caste; they despised the noblesse dJe'pe'e and were despised in their 
turn by it. But the parlementaires were just as much obsessed 
with their privileges and just as much landed gentry as was the 
noblesse d'kpke with which they allied themselves by marriage; and 
many of their sons also entered the military profession. They 
had, therefore, many interests in common with it. They claimed 
that they played a directing part in *the affairs of state, as guardians 
of the "fundamental laws of the realm," which they interpreted 
according to their prejudices. In  this capacity they exercised the 
right of making remonstrances, warning the king of any contradic- 
tions between proposed edicts and previous legislation or the fun- 
damental principles of the constitution. They thus claimed thkt, 
by virtue of their judicial duties and political rights, they had the 
privilege of controlling the actions of the king; and they pursued 
a course of implacable opposition to every attempt a t  reform of the 
monarchy. 

I t  was from these two classes that there issued the most violent 
pamphlets and the most scurrilous calumnies against the king, in- 
spired by princes of the blood-the duke of OrlCans, the prince of 
Conti or the duke of Enghien-and naively credited by romantic 
historians. 

Bourgeoisie.-In spite of the nobility, the commercial and in- 
dustrial bozcrgeoisie increased. Methods of payment and credit 
were developed. Kotwithstanding the prohibitions of the canon 
and civil laws, the practice of issuing loans at  interest had perforce 



made its way. Even before Law, joint-stock companies. bearer 
bonds and fonvard dealing were known. John Law sought to 
quicken the circulation of money by the use of paper and thus to 
increase purchases and sales and to intensify production. His 
offer to the regent to take the place of the state in dealing with its 
creditors and gradually to settle Louis XIV's debt was accepted. 
H e  was thus able to found a private bank of issue in 1716 and the 
Compagnie d'occident in 1717 and to group together in his system 
his own bank (raised to the status of royal bank in 1718), the 
Compagnie d30ccident (renamed Compagnie des Indes in I719 
and designed to exploit the Rlississippi. Canada, the Antilles, 
Guinea, the Indian ocean and far east), the farmed-out tobacco 
revenues, the minting of currency and the collection of taxes-the 
nhole constituting a vast state trust. Speculation in his shares 
caused a boom, followed by a crash. In  Dec. 1720 Law was forced 
to flee. H e  had imbued the French with a dislike of banks and 
paper money but he had whipped up enthusiasm for commercial 
and industrial enterprise. After him trade brought about a gradual 
accumulation of the nation's reserves in specie. The Paris Bourse 
was opened in 1724 ; forward deals were authorized in 1780. Cur- 
rency was stabilized in 1727 and remained stable until 1790. In  
I 776 a Swiss and a Scot founded the Caisse d'Escompte, which dis- 
counted commercial bills, accepted deposit accounts and issued 
notes. which hardly circulated outside Paris. I n  1777 the hfont 
de PiCtC, to grant loans to clients on receipt of goods, was founded. 
From 1750 onward, especially after 1780, joint-stock companies 
became widespread, embracing coal mines (SociCtC d7Anzin, 1757; 
SociCtC d'Aniche, 1773), metallurgical works, spinning mills, banks 
and marine insurance. Hence followed a rise in prices, gradual 
from 17 jg to 1760 and rapid, with periods of lower prices, between 
1760 and 1770; this resulted eventually in increased profits and 
stimulated production. 

Trade and industry were in a position to expand. Foreign trade 
gre\\ from 21 ~,OOO,OOO livres tournois in 1716 ( I  72.000,ooo for 
Europe, 43.000,ooo for the rest of the world) to 430,000.000 in 
1740 (306.ooo.000 and 124,000,000) and to 616,000,000 in 1756 
(41 2.000,ooo and ~04,000.ooo). After the Seven Years' War com- 
mercial activity revived. In I 777 the value of exports amounted to 
259 ooo,ooo livres, that of imports to 207.000,ooo; in 1789 the 
figures nere 354,000,ooo and 301,000,ooo respectively. Maritime 
trade mas the most profitable and employed more than 3,500 ships. 
All the ports-St. Malo, Lorient, Rouen, Le Havre, Nantes, La 
Rochelle, Bordeaux and Marseilles-were busy and prosperous, 
chiefly because of trade with the French colonies of the Antilles 
(particularly with Haiti in sugar and rum) and to the slave trade. 
Accumulated capital made possible a concentration of trade and 
industry in the vicinity of the ports; cotton goods a t  Rouen, linen 
at  the Breton ports, cloth at  Marseilles and a t  Skte. At Bordeaux 
and il'antes shipowners and merchants set up distilleries, refineries 
and shipyards; and throughout the kingdom there arose steelworks, 
paper mills and coal mines. I t  was their efforts that, toward the 
end of the century, gave rise to the first experiments in mechaniza- 
tion and in the concentration of industry. But the nobles followed 
the example of these bourgeois, investing capital in the~r  enter- 
prises, taking shares in their iron and coal mines and iron foundries 
and even competing with them: the marquis de Solage was part 
owner of the Carmaux coal mines. 

Although home industries had shown a greater degree of expan- 
sion, there was a growing concentration of commercial enterprises. 
In the hosiery trade at  Lyons 48 merchants employed 819 skilled 
workers in their small workshops. Concentration into factories 
came about. before any mechanization, where expensive and com- 
plicated outlay was required, and the same object was attained in 
a variety of ways; e.g., the woollen textiles of Reims and Louviers 
and the printed calicoes of the SociCtC Oberkampf (1789) and 
other houses. As for mining, the state after 1744 reserved to itself 
the subsoil, conceding its exploitation to large, well-equipped com- 
panies. In 1789 the SociCtC d'Anzin was employing 4.000 workers, 
had sunk pits to a depth of 300 m. (instead of the original depth of 
50 m.) and was producing 375,000 tons of coal. Gradually, mech- 
anization was introduced from England. From 1732 Thomas 
Newcomen's engine was in use in some mines. For  silk manu- 

facture, Jacques de Vaucanson's machine made it possible to have 
1 2 0  reeling basins in a single building at Aubenas. For cotton 
manufacture workmen and machinery were brought from England; 
in 1789 there were factories at  Brives, Amiens, OrlCans, hfontargis 
and Louviers. The smelting of iron with coke was introduced (Le 
Creusot). The first Watt steam engine to be seen in France was 
the Chaillot "fire pump" intended to bring water to Paris (1779). 
In 1789 "fire pumps" were scarce in France; it  was considered 
marvellous when the SociCtC d'Anzin installed 12. 

The bourgeoisie had, in fact, become the most important class. 
Society was turning bourgeois. The bourgeois spirit pervaded 
literature, ar t  and a section of the nobility. After 1750 black suits 
were commonly worn, and the distinction betmeen gentleman and 
bourgeois became less and less apparent. Under Louis XVI it  
came to be considered good taste for nobles to carry a simple 
bourgeois cane instead of a sword. Some gentlemen no longer 
wore perukes. Some affected an air of simplicity or moeurs sensi- 
b l e ~  (the sentimental manner). A prince insisted on presenting 
his princess to his regiment with the words, "My lads, this is my 
wife." 

The bourgeois sought freedom in the conduct of their affairs, 
suppression of the privileges of birth, a share in the formation of 
laws and control of the budget and of royal policy; they mi~hed, 
however, to preserve many of the feudal rights and the enclosures, 
as many of them had purchased fiefs. The royal government did 
much for the bourgeoisie. The bureau dzb commerce, created in 
1722, and the conseil dzb commerce provided them with informa- 
tion, assistance and guidance. By fits and starts the king directed 
the traditional mercantilist policy into liberal channels. Methods 
of communication were improved; the corps des ponts e t  chaz~sse'es 
was created under the regency; the corve'e royale, or forced labour 
on the highways, was regularized in 1738; many new roads were 
constructed and the number of tollgates was reduced. Freedom to 
trade in grain, leading to increased production because of the cer- 
tainty of sale at  remunerative prices, was repeatedly proclaimed 
(1763, 1770, 1774 and 1787); this measure also benefited the 
peasant proprietors. After 1750, under the influence of the physio- 
crats, the king reduced the number of regulations relating to manu- 
facture. Some of these regulations a e r e  rescinded, others mere 
very sparingly applied. In  1776 Turgot, as contrdleur ge'ne'ral des 
finances, for a short time caused the abolition of the trade guilds 
or corporations de mbtiers and of the jzlrandes, the guilds' special 
tribunals which obstructed the setting-up of new enterprises and 
the use of new processes. From 1779 efforts were made to give 
influential persons a share in administration by means of provincial 
assemblies. 

But the guilds were soon reinstated. In: 1786 a ruinous trade 
treaty with England was signed; by lowering customs duties on 
English manufactured goods to 12%, it brought a flood of cheaper 
English goods into the country, causing a serious crisis. The bour- 
geois were allowed but little participation in local, provincial or 
national affairs; and they remained discontented. 

In te l l ec tua l  and M a t e r i a l  Attainments.-General pros- 
perity, the widening influence of the bourgeoisie and the rivalry be- 
tween the classes gave a great impetus to intellectual life, in which 
bourgeois talent, rationalistic, positive and utilitarian, was the 
dominating factor. The intellectuals came, for the most part, from 
the middle classes; but the renaissance of a nobility battling for its 
pre-eminence and its very existence was evident in the number of 
gentlemen who took part in scientific and technical activity. 

There was enthusiasm, amounting to infatuation, for the nat- 
ural sciences, for "physics." Kings, dukes, magistrates, abbCs, 
doctors, bankers, ladies, all had their cabinets de physique, at- 
tended public lectures and read pioneer books or simplified ac- 
counts and specialist periodicals. There was a "rage to learn," an 
"intellectual fever." Scientists were the object of ardent venera- 
tion. Buffon saw his estate raised by the king to the rank of a 
countship; he had ten poets singing his greatness; a statue of him 
was erected in his lifetime; and his house a t  Montbard became a 
place of pilgrimage. Louis XV instructed the AcadCmie des 
Sciences to undertake the measurement of the meridian and the 
production of a general map of France. He sent scientific mis- 
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sions to Peru, Lapland, the Cape and elsewhere. 

The mathematicians Alexis Clairault ( I  7 I 3-65), Jean d'Alem- 
bert ( I  717-83), Joseph Lagrange (1736-1813) and the marquis de 
Laplace (1749-1827) completed, proved and elucidated the propo- 
sitions of Newton and Leibnitz regarding the infinitesimal calculus. 
They proved, developed and disseminated Newton's cosmology, 
applied the new calculus to mechanics and astronomy and con- 
structed a system of celestial mechanics. The measurements of the 
meridian undertaken in 1735-36 by Charles de la Condamine and 
Pierre Bouguer in Peru and by Pierre de Maupertuis and Clairault 
in Lapland revealed the flattening of the earth a t  the pole. Gas- 
pard Monge invented descriptive geometry. France enjoyed a 
royal supremacy in the field of mathematics. 

In physics, RenC de RCaumur made one of the first thermome- 
ters in 1730. C. F.  du Fay proved that all bodies may be electri- 
fied (1739), showed the analogy between electricity and lightning, 
demonstrated electrification by contact and distinguished the two 
kinds of electricity. Cha;les Coulomb showed that Newton's law 
is applicable to electric and magnetic attraction and repulsion 
(1785-89). 

Antoine Lavoisier (1743-94) inaugurated modern chemistry 
with his method of weighing (1772) and his new nomenclature 
(1787). His Traite' kle'mentaire de chimie appeared in 1789. 

In  the natural sciences, Buffon (1707-88), who belonged to the 
noblesse de robe, directed the compilation of a vast natural history, 
himself wrote the Epoques de la nature, which laid the foundation 
of modern geology, and in his Histoire naturelle de l'homme estab- 
lished the bases of anthropology and of human geography. Michel 
Adanson (Familles naturelles des plantes, I 763) found the method 
of natural classification and demonstrated the variability of species. 
Lavoisier moreover explained the functions of respiration, perspi- 
ration and digestion. In  comparative anatomy, Louis Daubenton 
and FClix Vicq d'Azyr demonstrated the unity of the plan of com- 
position and the conformity of the structures and the genera of 
living creatures. Henri Duhamel du Monceau was the first to 
do animal grafting (1746). Maupertuis, Adanson and Buffon ex- 
pounded the hypothesis of transformism. 

In the scientific study of mankind, historical method was per- 
fected (Louis de Beaufort, 1738). The east was unveiled: Abra- 
ham Anquetil-Duperron translated the Zend-Avesta ( I  77 I )  ; the 
works of the French Jesuits of Peking, PrCmare and Antoine 
Gaubil, were used by Jean Baptiste du Halde in his discovery of 
China. Voltaire began writing on the history of civilization (Sikcle 
de Louis X I V ,  1751 ; Essai szcr les moeurs, 1756). Sociological 
investigators included hlontesquieu, a noble de robe who studied 
the necessary relationship of positive laws to every element of an 
environment (L'Esprit des lois, 1748) ; the physiocrats, Franqois 
Quesnay (Tableau e'conomique, 1758), Pierre du Pont de Nemours 
and Turgot, who believed that they had discovered the natural 
order of human society; and the abbC Jean Baptiste Dubos, who 
moreover was the originator of aesthetics (Re'fEexions critiques sur 
la poe'sie et sur la peinture, I 7 I 9). 

The first results of this scientific research were embodied in a 
prematurely constructed synthesis, the "philosophy of the En- 
lightenment," which had as its summa dlAlembert's and Denis 
Diderot's Encyclope'die ( I  7 15-64) and as its breviary Voltaire's 
Dictionnaire philosophique (1764), in which the bourgeois ideal is 
formulated. 

The whole of this middle-class society was bent on the practical 
application of its theories. The markchals de Saxe and de Broglie 
and the comte de Guibert (Essai ge'ne'ral de tactique, 1772) were 
building the army that Napoleon was to use, introducing individual 
fire, fighting in extended order, the column of assault and divisional 
organization. Guibert was the first to try the timing of fire. Jean 
de Gribeauval between 1764 and 1776 created the light standard- 
ized artillery. At sea, Pierre de Suffren Saint Tropez revolution- 
ized tactics by instituting the natural order of battle and the fight 
to a finish (Indian campaign, 1782-83). 

Claude Franqois, marquis de Jouffroy d'Abbans, launched the 
first paddle steamer (1783) ; Nicolas Joseph Cugnot drove the first 
steam automobile (1770); the monk Dom Gauthey made a suc- 
cessful experiment with an acoustic telephone in 1782: the abbe 

Claude Chappe began experiments in telegraphy; the brothers 
Montgolfier sent up the first balloons in 1783. Jean Franqois 
Pilgtre de Rozier and Fran~ois  Laurent, marquis d'Arlandes, were 
the first men to fly. 

Frenchmen were pre-eminent in obstetrics. Antoine Petit re- 
moved gallstones. Jacques Daviel operated successfully for cata- 
ract and was summoned to all the courts of Europe. The French 
were perhaps the first to give technical education in such institu- 
tions as the Bcole Royale Gratuite de Dessin (1767), the Bcole 
Royale des Ponts et ChaussCes ( I  747), the Bcole Royale Militaire 
(in Paris, 1777; attended by Napoleon), the h o l e  Royale d'hrtil- 
lerie (at  La Fkre) and the ~ c o l e  du Corps Royal du GCnie Franqais 
(at MCzikres; supplying Europe with artillerymen, engineers and 
skilled technicians). 

Cultural Prestige.-French was the common European lan- 
guage. I t  had been the diplomatic language since the treaty of 
Rastatt (1714). Princes, courtiers, men of letters, all spoke and 
wrote in French. A number of Europeans wrote French extremely 
well and some of these, no less than the British Anthony Hamilton 
and even the German Leibnitz of the preceding generation, merit 
a place in French literature, for instance the Belgian prince de 
Ligne, the Italian abbC Galiani, the German publicist F.  M.  von 
Grimm, the Prussian king Frederick 11, the tsarina Catherine I1 
and J. J. Rousseau of Geneva. The literature of every country 
was made accessible to the rest of Europe by means of French 
translations and adaptations. The clarity and precision of the lan- 
guage, its strict logic and matchless order and the value of the ob- 
servations and ideas expressed in French works were widely recog- 
nized. 

European art was also French. In  France ar t  was still under 
the influence of the court and Versailles, but no longer exclusively 
so; the financial crisis of the monarchy had led to its becoming 
also Parisian and bourgeois. There is no doubt it had most in- 
fluence as court art, but every branch of it  pervaded Europe. 
Princes eagerly sought French cooks and tapestry weavers, Parisian 
furniture makers' and goldsmiths' work and the china and porcelain 
of Sbvres. Women adopted French coiffures and dress and anx- 
iously awaited the doll from the Rue St. Honor6 that mould show 
them the latest Paris fashion every month. Music by French 
composers was played at  all the German courts; Scarlatti, Handel 
and J. S. Bach were pupils of Franqois Couperin; Gluck applied 
Jean Rameau's principles to his compositions, and Mozart and 
Haydn were influenced by them. 

Everywhere Frenchmen were to be found with appointments as  
chief painters, sculptors and architects for princes and kings; as 
directors of academies of the fine ar ts ;  as suppliers of plans and 
drawings; and as the publishers of those collections of engravings 
which made the work of Charles Augustin Daviler. Jacques 
Franqois Blondel, Jean Baptiste Alexandre Leblond and Jean de 
Jullienne an inspiration to Europe. 

Everywhere imitations were made of the royal town and palace 
of Versailles and of the Place Louis XV (now Place de la Con- 
corde) in Paris. Innumerable examples could be given: for in- 
stance the Arsenal in Berlin and the palaces of Potsdam and Sans 
Souci, with their sculptures. terraces and gardens and the eques- 
trian statue of the great elector were all the work of Frenchmen or 
of men who had identified themselves with France. In  Austria, the 
University of Vienna, the statue of Charles VI, the sculptures in 
the Schijnbrunn gardens and the Belvedere palace were all model- 
led on Versailles; the Josef I1 Platz is a second Place Louis XV. 
In  Russia the influence of Versailles is evident in Petersburg, in the 
imperial residences of Tsarskoye Selo, Pavlovsk and Peterhof, in 
Catherine 11's Hermitage. The equestrian statue of Peter the 
Great was made by ~ t i e n n e  Falconet after a design for a statue of 
Louis XIV. Everywhere the characteristic plan of the Parisian 
hotel might be seen, as in the aristocratic mansions of the Wilhelm- 
strasse in Berlin, where the ornamentation recalls the theme of 
Antoine Watteau's fstes galantes. The finest collections of French 
paintings of fstes galantes are to be found in London, Berlin, 
Stockholm and Leningrad. The several series of portraits executed 
by French painters and sculptors constitute a splendidiconographic 
documentation on every royal court of Europe. 
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This success was due, above all, to  an intrinsic superiority, 

though up to 1757 it  also owed something to French military pres- 
tige. The French court was the model for all courts. Great noble- 
men, artists and writers were attracted to the Parisian salons 
held under the regency by the duchesse du Maine, by the marquise 
de Lambert and by the duc de Sully and afterward by the marquise 
du Deffand, by Mme. de Tencin and by Mme. Geoffrin. After 
1750 there were the philosophical salons held by the baron d'Hol- 
bach, by  Mlle. Quinault and by Mlle. de Lespinasse and the musical 
salon of A. J. le Riche de la Popliniilre. The French, in their turn, 
swarmed over Europe. France, with a population higher even 
than Russia's (16,000,000 inhabitants in 17 15 ; 26,000,ooo in 
1789), overflowed into a Europe converted to the cosmopolitan 
outlook of the philosophers, in which moreover nearly all the royal 
or princely families were allied to the Bourbons, whether by 
heredity, by marriage, by friendship or by obligation. 

After 1760 a national and romantic reaction against French in- 
fluence set in, especially in England and Germany. In  France, the 
classical spirit declined into a collection of rules; and the cosmo- 
politan outlook had weakened French patriotism. The French 
fell, in their turn, under foreign and particularly under English 
influences. Tea, whist, horse racing, jockeys and the redingote 
invaded France about I 7 70. Salons gave way gradually to clubs. 
The language was loaded with English terms: budget, co~zvention, 
humour, jury, pamplzlet, ronzantisme, spleen. Romantic gardens 
in English style were laid out: that a t  Ermenonville ( I  763), the 
Bagatelle (1777-81), the Parc Monceau and the Petit Trianon 
(both I 778). By I 789 the decline had set in. 

Colon iza t ion  a n d  Exploration.-Colonization in a France 
turned bourgeois was on commercial lines. The tropical colonies 
were intended to complement the temperate home country. Crown 
colonies had military governors of noble birth, civil intendants of 
bourgeois origin and a supreme council similar to the French 
parlements. The king also made use of trading companies that en- 
joyed monopolies and royal prerogatives and were controlled by 
the royal administration. The possessions regarded as indispen- 
sable were the Antilles (Haiti, Martinique, Guadeloupe, Marie 
Galante, Saintes, DCsirade and, until I 763, Tobago, St. Lucia, 
St. Croix. Grenada, the Grenadines and St. Vincent), which pro- 
duced sugar, rum and coffee, and the settlements in Senegal 
(GorCe), which supplied slaves for the West Indian plantations. 
There were also the colonies of Louisiana and in India. The 
Indian colonies carried the eastern trade as far as Canton. But 
there was no appreciation for the policy of the governors Benoit 
Dumas (1735-41) and Joseph Dupleix ( I  741-j4), who equipped 
native battalions (sepoys) in European style, intervened in dis- 
putes between the princes with a view to promoting trade and 
ended by carving out a real empire, under the suzerainty of the 
great mogul, for the Compagnie des Indes. The colony of New 
France (Canada) was likewise underestimated, as i t  produced 
hardly anything but furs. 

Before the Seven Years' War exploration was mainly by land, in 
America. In their search for the "western sea," Pierre de la VCr- 
endrye and his sons explored Lakes Winnipeg and Manitoba, Sas- 
katchewan and the prairie and, south of the Missouri, discovered 
the Rocky mountains ( I  743). Louis de Saint-Denis crossed Texas 
( I  714-1 j ) ,  La Harpe reached to the Red river and Arkansas 
(171 7-22), Bourmont explored Kansas ( I  723) and the brothers 
Mallet explored Kansas, Nebraska and Colorado ( I  739). After 
I 763, explorers turned their attention to the Pacific in their quest 
for the austral continent as compensation for the losses in India. 
Louis Bougainville discovered Tahiti, Samoa, New Hebrides and 
New Guinea (1768). Crozet took possession of New Zealand 
( I  7 72). In  his continuation of Cook's voyage, La PCrouse ascer- 
tained that there was no important stretch of land east of Paumotu 
and the Marquesas; he took bearings along the coast of America 
from 60" to 37" N. lat. and also on the Manchurian littoral; he was 
lost a t  Vanikoro (1785-89). (R. MR.) 

T H E  REVOLUTION OF 1789 

The French Revolution is generally dated from the meeting of 
the states-general a t  Versailles on May 5, 1789. This body, the 

only institution in France which could claim to represent the 
nation, had last met in 1614. For 175 years the representatives 
of the clergy, nobility and bourgeois had not been consulted by 
the crown. I f  Louis XVI in Aug. 1788 decided to summon them, 
it was because this step was demanded alike by the 135,000 mem- 
bers of the clergy, many of whom wanted social and ecclesiastical 
reform, by the 400,000 nobles, who hoped to safeguard their privi- 
leges, and by the third estate. as they were called-the whole un- 
privileged commons of the realm, from merchants and professional 
men to farmers and labourers, 26,000,ooo in all-who were deter- 
mined to break down the monopoly of property and power in the 
hands of the privileged minority. 

The king might have resisted this demand had not the prestige 
of the crown been weakened by his own lack of initiative, by the 
unpopularity of his Austrian queen, Marie Antoinette, by the 
lack of statesmanship in his chief minister, the honest and compe- 
tent but slow-moving financier Necker, and by the bankruptcy of 
the treasury. Nor could he appeal to the army, as his predecessors 
might have done, since it was infected with democracy from the 
American war and with the revolutionary sentiments that were 
spreading throughout the country. 

The states-general of 1789 comprised, in round numbers, 300 
deputies of the clergy, 300 of the nobility and 600,of the third 
estate. In the old days there would have been 300 of each order, 
so that in every contest of opinion the privileged clergy and no- 
bility could have outvoted the unprivileged third estate. The 
doubling of the number of the third estate's representatives-a 
concession to social facts and popular opinion made by Necker on 
behalf of the crown, against the wishes of the clergy and nobility, 
in Dec. 1788-meant that if the states-general met as a single 
body and the deputies decided to vote individually (par tgte), 
the third estate could, by winning a few supporters from the other 
orders, carry the day; and thus, because of the indirect method 
by ~vhich the third estate had been elected. the states-general would 
be controlled by the middle-class lawyers, professional men and 
businessmen who represented the mass of the people (suffrage, 
order by order, had been almost universal). These men were, 
apart from a minority of the clergy and nobility, the most intelli- 
gent class in the country. with the clearest idea of what reforms 
were required. They had expressed their views both in the cahiers 
de dole'ances (the credentials presented by each group of deputies, 
with the grievances and instructions of their constituents) and 
in the flood of political pamphlets which poured from the press 
at  this time, notably Qu'est-ce que le Tiers Etat?  by the abbC 
Emmanuel Joseph Sieyks, the most learned political theorist of the 
day, which claimed that the will of the nation should be expressed 
by the representatives of nine-tenths of its population. 

The  N a t i o n a l  Cons t i tuen t  Assembly.-For six weeks after 
its formal opening by the king the states-general met in three parts, 
each order in a separate place. But the third estate occupied the 
great salle des menus plaisirs du roil the only one in which the 
whole assembly could sit together; and there it met daily. refusing 
to do any business until the clergy and nobility consented to join 
it  and to constitute a single assembly. On June I 7, under the 
leadership of Sieyks, Jean Joseph hlounier and Honor6 Gabriel 
Riquetti, comte de Mirabeau, the members took the critical step 
of declaring themselves to be l'assernble'e ?zationale and of ordering 
the payment of taxes to continue just so long as they were allowed 
to continue in session. The king prepared to quash this declara- 
tion at  a se'ance royale, and ordered the salle to be closed mean- 
while. The third estate anticipated him (June 20) by meeting in 
the local tennis court and taking a solemn oath to continue de- 
liberations "until the constitution of the realm is set up and 
consolidated on firm foundations." 

F a l l  of t h e  Bastille.-On June 23, after ordering the three es- 
tates to sit separately and proposing a limited program of reforms 
to be carried out by the crown, Louis expected the third estate 
to disperse; they refused to budge, "except a t  the point of the 
bayonet." The king, who shrank from violence and could not 
trust his troops, gave way; he ordered the clergy and nobles to 
unite with the third estate (June 27), and thus in effect surren- 
dered his prerogatives to a legislature in which represectatives of 
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all classes of society sat together as nationaI deputies for the pur- 
pose of giving France a written constitution: an assemble'e na- 
tionale constituante. 

Paris was by geographical position, population and tradition the 
political and governmental centre of France. The Parisians had 
anxiously watched the contest a t  Versailles and applauded the vic- 
tory of the third estate. When, a fortnight later (July 11) they 
heard that Pl'ecker was dismissed and that troops threatened the 
capital, they gathered in crowds and seized arms; and on July 14, 
led by soldiers who had broken prison, they stormed the Bas- 
tille, an antiquated fort and almost empty prison that seemed to 
the poor of the Faubourg St. Antoine a symbol of tyranny and 
feudalism. The appeal to force succeeded. Within three days the 
royal troops were withdrawn, Necker was recalled and the leaders 
of reaction a t  court, led by the king's youngest brother Charles 
Philippe de Bourbon, comte d'Artois, were in flight for the fron- 
tier. Louis himself visited the town hall, sported the city colours 
and approved the appointment of Jean Sylvain Bailly and the mar- 
quis de La Fayette as mayor and commandant of a bourgeois 
municipality and national guard. The first act of the Revolution 
was over. 

T h e  F o u n d a t i o n  Deeds Enacted.-The constitution that the 
cahiers had demanded and that it was the business of the National 
Assembly to provide was supposed to make a change not from a 
monarchy to a republic but from an absolute monarchy to a limited 
one. I ts  fundamental principle was to be the sovereignty of the 
people, and the king-no longer roi de France but roi des Fran~ais  
-was to be the executive, but not (as he had been) the fount of 
legislation and the judicial court of appeal. The three powers 
of state were to be separated. as Montesquieu had mistakenly sup- 
posed they mere in the British constitution. But since the Revolu- 
tion was not merely political but also social and ideological, the 
limiting of the prerogatives of the crown must go hand in hand 
with the abolition of class privilege and the safeguarding of human 
rights. So the National Assembly proceeded at  once to enact the 
foundation deeds of the Revolution: the Declaration of Rights, 
the abolition of feudalism and the introduction of the suspensive 
veto. All three measures were hurried through within less than 
three weeks. partly because it was important not to give the king 
time to repent of his concessions and partly because the country 
people were beginning to pick the fruit of revolution before it  was 
ripe-attacking the chLteaux of their seigneurs. seizing the land, 
shooting the game and refusing to pay tithes or taxes. 

I. The Declaration of the Rights of Man (de  l'homme e t  du 
citoyen; Aug. 27)  was based on the American declaration of 1776 
and laid down the "natural and imprescriptible" right of every 
citizen to liberty, equality, property and security; adding that it 
was the duty of every citizen to defend these rights, not for him- 
self only but also for others, by sharing in the government, in the 
armed protection of the community and in the payment of taxes 
required by it. This declaration n7as a document of prophetic 
importance, expressing the "unconquerable hope" of humanity. 

2 .  Feudalism was "abolished" by a few hours' debate on Aug. 4. 
Though the consequent legislation of Aug. 1 1  fell short of what the 
country had expected and though it took four years to complete 
the work of one night, yet that legislation was sufficiently drastic. 
The remains of serfdom were abolished; all feudal rights were 
made extinguishable by purchase; seigneurial privileges and 
monopolies were done away with; inequality of taxation ended; 
civil and military promotion was opened to all classes; justice 
was to be administered gratis; tithes and other clerical dues were 
abolished. I t  was not reform; it  was a social revolution; it cre- 
ated modern France. 

3. The third foundation deed, the limitation of the royal veto, 
might have been delayed indefinitely had not the king refused 
his sanction to the Declaration and to the measures of Aug. 4. 
The assembly was deeply divided between those ~vho shrank from 
reducing the royal prerogatives and those who wished to deprive 
the crown of any veto on the will of the people. The suspensive 
veto (Sept. 11) was a compromise which left the executive with 
the power to delay and irritate the legislature without controlling 
~ t ;  and its use contributed no little to the fall of the monarchy 

three years later. 
T h e  Removal  t o  Paris.-MeanwhiIe, stiIl deIaying acceptance 

of the measures of Aug. 4, the king had once more given way to the 
pressure of the reactionary party at  court and summoned foreign 
mercenaries (the Flanders regiment) to Versailles, where the 
presence of the queen a t  a regimental dinner gav6 rise to anti- 
revolutionary demonstrations. The people of Paris-a capital now 
armed, discontented and short of food-once more intervened. On 
Oct. 5 a procession led by market women (dames  des halles) set 
out for Versailles, followed by detachments of the national guard 
under La Fayette; their aim was to petition the king for bread and 
to demand his acceptance of the measures passed by the assembly. 
Late that night, after playing with the idea of flight, Louis gave 
way. Early next morning an unruly minority of the crowd, who 
had spent the night outside the palace. broke into the royal apart- 
ments and nearly succeeded in murdering the queen. The majority 
was not appeased until the royal family agreed to accompany them 
back to Paris to take residence in the Tuileries-as hostages, if not 
prisoners, of the Revolution. The court was follo

w

ed by the as- 
sembly, except for about 300 of its more royalist members who 
feared the revenge of the Paris citizens. The capital now held 
within its grasp both executive and legislature; the views and in- 
terests of its citizens, six times more numerous than those of any 
other city in France, would sway the debates of the national rep- 
resentatives in the royal riding school (mandge)  on the north side 
of the Tuileries gardens. The politically minded members of its 
middle class would debate with those of the deputies who belonged 
to the Jacobin club (ami s  de  la consti tution),  which met in the 
Dominican convent close by. Its papers would praise the friends 
and attack the foes of the "patriotic" program. In  its clubs and 
cafCs every measure would be debated; and if need be its spokes- 
men in the more unruly faubourgs could organize a riot or present 
a petition at  the bar of the assembly. 

Paris stood at the head of the Revolution; but it  did not stand 
alone. At Lyons, Bordeaux, Marseilles, the great manufacturing 
and shipping centres of the south, and in the larger provincial 
towns all over France, bastilles were falling, feudal municipalities 
were being ousted by nominees of the bourgeoisie and royalist gar- 
risons were giving place to national guards. The centralized sys- 
tem of local government, with its intendants and gdne'ralite's, its 
military gouvernements, i ts judicial bailliages and se'ne'chausse'es, 
was being swept away. 

FALL OF THE MONARCHY, 1790-92 

If Louis XVI had been a man of character and his wife, like the 
two previous queens, a political nonentity, he might have taken 
advantage of the overthrow of the privileged orders, whose alliance 
had compromised his position more than it had strengthened it .  
to put himself a t  the head of the Revolution; but he had no gift  of 
leadership, no mind of his own and no ministers fit to advise him. 
H e  had read with interest the notes which Mirabeau-the ablest 
orator and politician in the assembly, but with more ideas than 
principles and handicapped by a disreputable life-addressed to 
him in 1790-91; but he did not act upon them. They advised a 
rapprochement with the revolutionary leaders (which he dis- 
dained), the organization of royalist support in the country (but 
the leading royalists were going into voluntary exile) or, as a last 
resort. retirement from Paris and an appeal to the provinces 
against the capital (which could mean nothing less than civil war).  
Louis had a horror of bloodshed. His courage was all passive, his 
patriotism all benevolent. H e  preferred to wait for a royalist re- 
action or for a split between the revolutionary parties, or for a war 
that might rally the nation behind the crown. Meanwhile the as- 
sembly extended its powers from legislative to executive functions. 
Through its financial, diplomatic, military and other committees it  
supervised and overruled the ministers; yet it found itself handi- 
capped by royalist generals, by the old-fashioned tradition and per- 
sonnel of the foreign office, by the passive resistance of local au- 
thorities and by the refusal of the people to pay taxes. The state 
of the country under the regime of 178g-g1 was not anarchy. but 
it was decentralization ad abszudum. 

An attempt was made to create a feeling of national unity by 
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the F&te de la FCdCration (July 14, 1790) held in Paris on the an- 
niversary of the fall of the Bastille; but it would need a national 
emergency to make this feeling effective. The mass of the people 
were too busy exploiting the benefits of the Revolution to shoulder 
their responsibilities. In  the countryside, the discontent of 1789 
had been assuaged by the lightening of feudal burdens, by the 
occupation or purchase of seigniorial land and by the virtual aboli- 
tion of tithes and taxes. The farmers and me'tayers (copartner 
tenants) were becoming small landowners with a stake in the 
country and supporters of the revolutionary regime-so long as it  
protected their newly won properties and profits. The workers in 
the big towns. particularly in Paris, were less contented. The 
year 1788 had brought a bad harvest and a bitter winter; in 1789 
half a century's rise in prices reached a peak, especially in the 
necessities of the poor; and wages failed to keep pace with the 
rise in prices and rents. The emigration of so many rich people 
threw great numbers of domestics and workmen out of employ- 
ment; and the loi Le Chapelier (June 14, 1791), which prohibited 
all professional associations, collective petitioning, strikes or work- 
ers' meetings, deprived them of any hope of improving their condi- 
tion. But the inhabitants of the Paris slums, which lay mostly 
in the eastqrn and southeastern quarters of the capital, needed 
to be organized and led before they would attack a Bastille or 
burn down the house of a bad employer or hang a banker suspected 
of keeping back supplies. The Revolution a t  this moment was 
singularly free from mob violence. 

T h e  Civi l  Cons t i tu t ion  of t h e  Clergy.-The worst problem 
that the assembly had to face during its first two years was neither 
the opposition of the king nor the discontent of the ~vorkers but 
the bankruptcy of the treasury. How was the new regime to over- 
come the financial crisis that had proved fatal to the old? f hen 
Necker's loans were not subscribed, when the taxes were not paid 
and when forced contributions or voluntary gifts brought in too 
little to be worth collecting, only one remedy remained-a remedy 
long foreseen and justified by the theory of the monarchy: the 
nation would take over as its own the property and endowments 
of the French church. This was an immense a6d wealthy corpora- 
tion, with 150 dioceses, 35.000 benefices and property in land and 
buildings reckoned as at least one-fifth of all such wealth in the 
country. Many bishops were very rich, most clergy very poor; 
the bishops out of touch with the people, the clergy a t  one with 
them by birth and way of life. The priest and the Mass, Catholic 
baptism, marriage and burial, \yere taken for granted by the com- 
mon people, though increasingly slighted by the educated classes. 
Protestantism was disliked as un-French, and the Catholic church 
in its Gallican form was regarded as a necessary safeguard of pub- 
lic morals. To the middle-class majority in the assembly there 
would seem to be nothing but gain in nationalizing the church 
and in using its wealth to pay the way of the revolutionary govern- 
ment. The clergy themselves had, on Aug. 4, renounced their 
tithes and dues, expecting that the state would find them salaries. 
On Nov. 2 ,  1789, it  had been decreed that "all church property 
is a t  the disposal of the nation." Land and buildings were to be 
sold by auction; clerical salaries (less for the bishops and more for 
the clergy than under the old system) to be paid by the treasury; 
and the other liabilities of the church-education, hospitals and the 
like-to be taken over by the state. This would involve much 
more than finance. The Constitution civile du clerge' enacted on 
July 12, 1790, set up a new church establishment and raised po- 
litical and ecclesiastical issues of vital importance to the course 
of the Revolution. The dioceses were rearranged to coincide with 
the de'partements; bishops and clergy were chosen, like civil 
magistrates and local officials, by popular election and took an 
oath of acceptance of the constitution. Regulations were laid 
down to prevent absenteeism, pluralism and neglect of duty. 
Some of these changes, long due, were intended rather to 
strengthen than to weaken the church; but even clergy who wel- 
corned reform resented the highhanded may in which the assembly 
acted. They doubted nhether the oath of allegiance to the con- 
stitution was consistent with their Catholic faith and duties; they 
waited to see what the pope would say about it. When the time 
came for taking the oath (Jan. 16, 1791) Pius VI's attitude was 

still obscure and nearly half the clergy in the country remained 
"nonjurors." When he finally decided to condemn the constitu- 
tion (March 10, 1791) the church was split between "constitu- 
tional" and "refractory" clergy, the former, until 1794, receiving 
state support, the latter deprived of their livings and liable to 
penalties under a succession of punitive measures. This breach 
with the papacy strengthened the hands of the royalists and 
e'migre's, dogged the footsteps of the revolutionary armies and 
deprived the government of its traditional support of the pulpit 
and confessional; the schism was not healed until the concordat of 
1802. 

The  Assignats.-The sale of the nationalized church property 
was encouraged by the issue of government certificates entitling 
their holders to purchase houses and land. These assignats were 
soon given recognition as a paper currency and issued in such 
quantities, in order to meet the growing needs of government ex- 
penditure, that gold and silver were driven out of circulation 
and money values progressively depreciated; by 1793 the purchas- 
ing power of I O O  fr. was but a quarter of what it  had been in 1791. 
But the assignats saved the Revolution. National bankruptcy 
was staved off and business enterprise encouraged until the time 
came when the republican armies could refill the treasury with 
the indemnities and loot of the countries that they conquered or 
"liberated." 

The  F l i g h t  to  Varennes.-By the end of 1790, after 18 
months of revolution, there were signs that a new crisis was at  
hand. The country was being inundated with laws and decrees 
which the local authorities could not or would not put into prac- 
tice. The church was divided into two antagonistic parties. The 
peasantry still suffered under feudal burdens which they could not 
afford to redeem. The townspeople complained of high prices, 
unemployment and food shortage. The assembly was increasingly 
hostile to the king and his ministers, who disliked and obstructed 
its policy; while Louis, who had never accepted his defeats in 1789, 
felt strong conscientious objections to the Civil Constitution of 
the Clergy. Mirabeau, failing in all his attempts to become a 
minister or to co-operate with Necker (who finally retired in 
Oct. 1790) or with La Fayette (whose wealth, popularity and 
command of the national guard, coupled with conceit and stupidity, 
made him cling to the status quo), now counselled Louis to leave 
Paris for Rouen, the centre of royalist Normandy, and there to 
raise the white banner of the Bourbons, even though it  might lead 
to civil war. But the queen trusted none of these advisers and 
drew the king into plans. devised by the marquis de BouillC, by the 
comte de la hlarck and by her Swedish friend Hans Axel Fersen, 
for a flight toward the Rhine frontier, to end, if need be, in the arms 
of the emperor's troops and the e'mzgrds, who would then march 
on Paris, dismiss the assembly and restore Louis to his throne. 

Before his premature death on April 2 ,  I 791, Mirabeau accepted 
this plan, for want of a better. The refusal of the Parisians, sus- 
picious of some such intention, to let the royal family spend the 
Easter of 1791 a t  St. Cloud (April 18) finally determined the 
king's vacillating purpose, and on the night of June 20-21 he and 
the queen and their two children, disguised and with forged pass- 
ports, escaped from the Tuileries and drove off on the road for 
Chblons and the frontier town of Montmkdy. Their flight was 
not discovered till they were well anay, and they would have es- 
caped had they not been recognized a t  Ste. Rlenehould, pursued 
and eventually stopped, after 24 hours' journey, a t  Varennes. 
They were brought back ignominiously to Paris and practically 
imprisoned in the Tuileries. 

During Louis' absence Paris had learned to do without a king. 
Less than a month after his return a mass demonstration organized 
by the left-wing club of the Cordeliers demanded his abdication 
and the setting-up of a new form of government, which could 
hardly (though the word was not used) be anything but republi- 
can. The petitioners were dispersed, with some loss of life, by 
the national guard (July 17) under the command of La Fayette, 
by order of the mayor (Bailly) and with the approval of the 
queen; the Jacobin club, which had halfheartedly supported the 
petition, lost its best members to the new club of the Feuillants 
and the leaders of the Cordeliers were proscribed. But the "mas- 
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sacre of the Champ de Mars" was not forgiven or forgotten; it was, 
with the flight to Varennes, an essential cause of the fall of the 
throne. 

T h e  Cons t i tu t ion  of 1791.-Enacted bit by bit during two 
years of committee meetings, reports and debates, the constitution 
now came fully into being. The document headed De'cret de l'as- 
semble'e nationale d u  trois Septembre,  1791: La  Constitution 
Fran~a i se  opened with a revised Declaration of Rights and with 
a statement of the benefits won by the abolition of feudalism, 
which by now included the prohibition of religious vows and in- 
dustrial guilds (corporations).  Title i added to the rights of man 
freedom to emigrate, freedom of petition and compensation for 
property confiscated by the state; it promised a poor law, an edu- 
cation bill. national festivals and a code of civil law. Title ii,sub- 
divided the old provinces and ge'ne'ralitks (associated with feudal- 
ism and royal absolutism) into dkpartements, districts, cantons 
and communes and defined civic status, with generous admission 
of foreigners. Title iii laid down the constitutional powers and 
functions of the poz~voir exe'cutif (the king and his ministers), the 
legislature (to be called assenzblke le'gislative) and the judicature. 
Title iv dealt with the army, navy and national guard. Title vii 
provided a system of safeguards against any revision of the con- 
stitution so elaborate as to make a coup d'Ctat the only hope of 
change. Yet was this constitution so perfect? Single-chamber 
legislation by 74 5 deputies \\rho could not be dismissed under two 
years; a king who could not dissolve parliament, could not declare 
peace or war without its consent, could not choose his ministers 
from among its members, could not veto, even suspensively, consti- 
tutional or financial legislation, had no control over the army or 
the national guard (an armed force of about 2,000,000 men) and 
was financially dependent on a civil-list salary; a system of local 
go~ernment  by a hierarchy of elected committees without central 
control; and a franchise (based on property and wages) confined 
to 4,000.000 out of 6,000,ooo adult Frenchmen, with further dis- 
crimination against the working class in the great cities: was there 
not in these provisions material enough for further dispute, if 
the crown were to try to regain its prerogatives or the legislature 
to extend its powers or the workers to assert their rights against 
the political monopoly of the middle classes? Time was to show 
the futility of any attempt to impose a rigid form upon a growing 
organism. 

T h e  Legislat ive Assembly.-The defects and paradoxes of 
the new constitution were indeed hardly less important as factors 
of the general discontent than was resentment a t  the flight to 
Varennes and a t  the "massacre of the Champ de Mars." Thus 
when it was at last unwillingly accepted by the king (Sept. 18) 
and the Constituent was replaced by the Legislative Assembly, it  
became apparent that the sentiments which had created the con- 
stitution no longer existed to enforce it. One of the last acts of 
the outgoing deputies had been to pass a "self-denying ordinance" 
excluding themselves from re-election; consequently the Legisla- 
tive Assembly contained none of the men who had initiated and 
carried through the Revolution, but many of its irresponsible 
critics and unsatisfied beneficiaries-men who, moreover, had the 
ungrateful task of implementing a constitution in which no class 
in the country fully believed. The majority of these new deputies, 
generally called the Girondists because their leaders came from 
the Gironde department, retained pre-Varennes and anti-Parisian 
views. They wished to keep the monarchy, but under the control 
of the propertied classes, and to discipline the city workers in the 
interests of economic monopoly and social order. 

The minority, generally called the Jacobins and led by the Paris 
deputies, inclined toward destroying the monarchy and setting 
up a republic. Within a few months this quarrel was embittered 
by the approach of war. The king and queen, fearing not merely 
for the throne but for their lives, were again asking for foreign 
intervention and playing with the idea that war might bring the 
peopIe back to the crovn. The Girondists, led by Jacques Pierre 
Brissot, an impracticable idealist, preached the mission of the 
Revolution to emancipate Europe and the moralizing influence of 
war. The people grew alarmed at  the presence of foreign and 
hmigrk troops on the Rhine frontier and the rumours of "second 

column" activities in the capital. On Jan. 14, 1792, Brissot 
brought matters to a head by demanding that the emperor should 
declare himself still the ally of France under the treaty of 1756, 
and ten days later made refusal to give such assurances equivalent 
to a decIaration of war. The death of LeopoId II (March I )  only 
postponed the crisis; his successor Francis I1 took u p  the chal- 
lenge. A fortnight later Louis took a step which, if i t  had been 
taken earlier and e x  animo, might have saved the  throne: he ap- 
pointed a new ministry nominated by the Girondists, including 
Charles Franqois Dumouriez (their ablest soldier but  an ambitious 
careerist) and Jean Marie Roland, the enemy of Paris. But now 
such a partnership was impossible; the king and his ministers were 
agreed upon nothing but war, and that for different reasons, neither 
of them patriotic. When, on April 2 0 ,  Louis formally declared 
war upon the emperor, he was signing his own death warrant and 
inaugurating a period of hostilities between France and Europe 
which was to last almost without a break for 23 years. 

The social and political effects of war are impossible to predict 
or to control. Within four months of the outbreak of hostilities 
the French monarchy, which had expected a revival of popularity, 
was overthrown; within a year the Girondists, who had counted 
on victory to establish their government, lost all political power 
and their leaders were proscribed; within two years the Jacobins, 
who replaced them, fell in their turn. Meanwhile the country was 
disrupted by civil war and the capital disgraced by the Terror. 
Reaction would follow, but it  could only take one form, that of a 
dictatorship, committing France to a militarism foreign to its 
genius and fixing its character in that dual personality which has 
been its weakness ever since. 

If war had been forced upon the country two years earlier. when 
the king was still popular, the assembly united and the people en- 
thusiastic for its newly won liberties, victory might have estab- 
lished by national consent in 1792 the constitutional monarchy 
which was imposed by foreign arms in 1814. But now the court 
was known to be in sympathy with the e'migre's and their foreign 
protectors, and the Tuileries was regarded as an outpost of the 
enemy; the assembly was divided between a majority which 
preached war with an eye to political power and a minority which 
opposed it as promising only military defeat, political revolution 
and perhaps the dictatorship of a reactionary or ambitious gen- 
eral. This party, Jacobin by name, Parisian in outlook and in- 
spired by Maximilien Robespierre, whose platform was the Jacobin 
club and the De'fenseur de la Consti tution,  was justified by events. 
The troops on the Belgian frontier, disorganized by revolutionary 
ideas and distrustful of their still largely aristocratic officers, were 
thrown back in their first offensive and murdered one of their 
generals. When Brissot's party tried to shift the odium of defeat 
onto the king, he dismissed the Girondist ministers. They at-  
tempted a more direct way to power by disbanding the household 
troops, establishing a camp of provincial volunteers (fe'de're's) 
under the walls of Paris and organizing a mass demonstration 
within the Tuileries (June 20) .  Louis was persuaded to don the 
cap of liberty (bonnet  rouge) and to drink to the health of the 
nation; but his passive courage and the dignity of the queen de- 
feated this attempt to coerce the crown. I t  was left to the Parisian 
Jacobins, led by an insurrectional committee from the more re- 
publican sections of the city, in conjunction with the fe'de're's of 
Marseilles, to organize an armed attack on the Tuileries (Aug. 10). 
The national guardsmen of the royalist sections, detailed to defend 
the palace, went over to their republican comrades who were at- 
tacking i t ;  the royal family was persuaded to avoid bloodshed by 
taking refuge in the assembly; the attackers massacred most of 
the Swiss, whom Louis had ordered to cease fire; and the mob 
sacked the royal apartments. Forty-eight hours later the mon- 
archy was once more "suspended," as it  had been after Varennes, 
and the royal family were immured in the petite tour of the old 
Temple as prisoners of the Paris commune. 

T h e  Par i s  Commune.-Aug. 10, 1792,  was as much a Paris 
affair as July 14, 1789. I t  was followed by an interregnum of six 
weeks during which the rump of the assembly was still the nominal 
legislature and the executive a provisional ministry appointed by 
the Girondist majority. In  fact the Paris commune imposed its 
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will on both, an episode which was never forgiven by its real 
enemies, the Girondists, or forgotten by its nominal friends, the 
Jacobins. What was the commune? For the elections of 1789 
Paris had been divided into 60 districts, and these wards had ac- 
quired many of the functions of local government, while electing 
representatives onto a central mztnicipalitk (city council) popu- 
larly called the commune. By the municipal law of 1790 the 60 
districts had been redistributed into 48 sections, with the intention 
of destroying their independence, but the 1,800 Qr so "active citi- 
zens" (i.e., voters) in each section soon asserted their right to 
organize, to arm and to express their political opinions, to support 
the claims of the commune against the assembly or, if need be, 
to replace their own elected representatives by an insurrectional 
committee nominated to carry through a special plan (e.g., Aug. 10, 
1792; June 2 ,  1793). Yet, whatever its dangers and crimes, the 
communal regime ~naugurated immense changes, working out the 
logical implications of the Revolution and imprinting upon it the 
character that it has borne ever since. For it  was during these six 
weeks that the defense of the country was entrusted to an army 
of volunteers, that its government was put into the hands of a 
National Convention, that feudalism and privilege were finally de- 
stroyed, that the Catholic church was persecuted and in part pro- 
scribed, that the movement for the execution of the king and queen 
was set going and that "national justice" was exacted and political 
unity enforced by the Reign of Terror. 

The leader in most of these movements was Georges Jacques 
Danton, the representative of the commune in the provisional 
executive and its most active member-a demagogue of unusual 
powers and a man who did not scruple to do what Robespierre only 
talked of doing; yet corrupt, unprincipled and inconsequent. I t  
was Danton whose appeal to arms sent thousands of citizen volun- 
teers to  the front-the nucleus of the new army which in 1792-93 
stopped the Prussian invasion a t  Valmy and pushed back the fron- 
tiers to the Netherlands and the Rhine; and Danton who invested 
with dictatorial powers a standing committee of the assembly 
which developed into the famous committee of public safety. But 
it was Danton too who inspired the peace overtures that followed 
the victory of Valmy ; who joined Robespierre in his opposition to 
the anti-Catholic campaign of the Paris commune (e.g., Pierre 
Gaspard Chaumette) and of some of the provincial agents of the 
Convention (e.g., Joseph FouchC) ; and who endangered his party 
popularity by trying to save the life of the king and lost his own 
life in opposing the terrorist policy of the committee that he had 
originated. 

The departure of volunteers for the front toward the end of 
August was made the excuse for the summary execution of about 
1,200 priests. royalists, aristocrats and even criminals and prosti- 
tutes, whose presence in the prisons was alleged to be a danger to 
the unguarded civil population. The massacres were initiated by 
the comztd de survez2lance of the commune and were inspired by 
Jean Paul Marat, formerly a scientist and medical man with a 
Scotch degree, a royal appointment and a fashionable practice in 
prerevolutionary Paris, but now a Jacobin of the left, self-named 
l'ami des hommes, whose championship of the poor made him a 
ruthless terrorist; but Danton approved, Robespierre tried to pro- 
scribe Roland and neither assembly nor commune made any effec- 
tive protest. The affair left a slur upon the Parisian Jacobins that 
kept their enemies in poner for six months, embittered provincial 
feeling against the capital and inspired that fear of the people 
which was the underlying motive of the Reign of Terror. 

T H E  FIRST REPUBLIC UNDER THE CONVENTION 

T h e  National Convention of 1792, elected under the influence 
of the fall of the throne, the prison massacres and the invasion 
of the northeastern frontier (the Prussians at the beginning of 
September were within 140 mi. of Paris), numbered 750 deputies, 
comprising lawyers, businessmen, merchants, manufacturers, 
tradesmen, a fair proportion of professional and literary men, a 
handful of aristocrats (including Louis Philippe Joseph, duke of 
OrlCans, called Egalite), a very few members of the working class 
and one Englishman, Thomas Paine. Though one out of every 
three of its deputies had sat in the Constituent or Legislative as- 

semblies and would too easily remember July r7,  1797,  and 
Aug. 10, 1792, yet all were at  the moment united in the defense 
of the country and in the founding of a republic. But no sooner 
had the first aim been attained, as it seemed. on the very day the 
convention met, by the victory of Valmy (Sept. 20) and the 
second secured, next day, by the laconic decree L a  convention na- 
tionale ddcr2te d l'unanimite' qz~e la royaute' est abolie en France, 
than the underlying differences between Jacobin and Girondist be. 
came apparent and a struggle began which ended in the destruction 
of both parties. This might not have happened if there had been 
any appeal from the free vote of a chance majority of deputies to a 
royal veto or to revision by an upper house; or i f  one of the two 
parties had constituted a government with power to act and the 
other an opposition ready to take its place when i t  failed. Without 
such safeguards parties dissolved into cliques, criticism became 
personal and irresponsible and important issues were decided by 
snap votes taken under some public or party pressure. In  fact, the 
predominance of the Girondists in the convention, as measured by 
their success in the fortnightly elections of its president and in 
their majorities on its committees, lasted just so long as 
Dumouriez's invasion of Belgium went well (Jemappes, Nov. 6, 
1792)~ the assignat did not depreciate too rapidly (its serious fall 
began at  the end of the year) and the republic did not become in- 
volved with new enemies. The Girondists might have surmounted 
even these difficulties if they had not been worsted in three domes- 
tic controversies: the fate of the king, the new constitution and 
the claims of the commune. 

The country had been of one mind in its rejection of the mon- 
archy but was still royalist enough at  heart to shrink from the 
logical sequel, the king's trial on charges that in any common case 
would involve the death sentence. To Robespierre, to Louis An- 
toine de Saint-Just and to the Jacobins of the Mountain (as the 
left-wing party came to be called, from their raised seats at one end 
of the mankge) Louis Capet was just another traitor,,who had from 
the first been hand in glove with the enemies of the Re>olution, 
who, under Mirabeau's advice (revealed by the discovery of the 
"iron chest" a t  the Tuileries, Nov. 20, 17gz), had planned civil war 
and by whose orders patriot citizens had been shot down on July 
17, 1791, and Aug. 10, 1792. Girondist deputies retorted that un- 
der the constitution of 1791 Louis was still inviolable or (alterna- 
tively) that he could not be held responsible for acts committed 
since the abdication implied in his flight to Varennes. There was 
no formal trial but after interrogation before the assembly Louis 
was found guilty by an almost unanimous vote. A Girondist pro- 
posal for a plebiscite, which was expected to evoke the royalism 
of the countryside, was defeated by a large majority. The final 
vote as to the sentence-exile, imprisonment, or death-was taken 
by appel nominal; i.e., each deputy voted separately and might 
state reasons for his decision. A number of deputies spoiled their 
votes by qualifications, but 361 out of 721  declared for death sans 
phrase-a majority of one. A final proposal for postponement 
(sursis) of the death sentence was defeated by 70 votes. On 
Jan. 21, 1793, Louis was taken to the Place de la RCvolution 
(modern Place de la Concorde) and there executed, amid cries of 
Vive la nation! 

A king deposed by national consent and named a traitor by a 
National Convention would inevitably be a centre of intrigue, 
whether in prison or in exile. Public safety demanded the death 
sentence. But his execution could not remain a domestic afiair. 
The Jacobin leaders, who had engineered it, thought of it  as con- 
solidating their party, uniting the country and challenging the 
crowned heads of Europe. Every deputy was now branded either 
as a regicide or as an appelant (one who had voted for the plebis- 
cite with the hope of saving the king's life). The latter would 
soon fall under the charge of royalism; the former would have 
every motive for remaining in power and arming the republic 
against a monarchist reaction under which their property, if not 
their lives, would be forfeit. 

Fall of t h e  Girondists.-The weakness and disunity shown by 
the Girondists during the king's trial was matched by their failure 
to carry through the primary work of the National Convention, 
the creation of a French republic. Eight months after their first 
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meeting the deputies had dealt with only 6 out of the 368 articles 
of the marquis de Condorcet's draft constitution, and this was 
known to be designed on such party lines that a Jacobin "shadow" 
constitutional committee was already preparing a rival document. 
This committee's proposals became the nucleus of the constitution 
of 1793-a skeleton plan on extremely democratic lines which 
never came into force but played an important part, a t  first as 
Jacobin and afterward as anti-Jacobin propaganda. The accep- 
tance by the convention of the Jacobin constitution (June 24, 
1793) was the coup de gr2ce to an already fallen victim. The 
constant attacks on the Paris commune by Roland, the minister 
of the interior, inspired by his Parisian-born but provincially 
minded wife Manon Phlipon, the political hostess of the party, had 
exasperated public feeling in the capital. When Dumouriez, the 
hero of Valmy and conqueror of Belgium, was defeated a t  Neer- 
winden (March IS), when, forced to retreat from the Nether- 
lands, he planned with the connivance of the Austrians to  march 
on Paris and set up a dictatorship and when, unable to  carry his 
army with him, he went over to the enemy, it was easy for the 
more revolutionary sections of the capital to form an insurrectional 
committee and to organize another attack on the Tuileries-the 
seat (since the transference there of the assembly from the 
manhge on May 10) of a Girondist majority that seemed to them 
to be once more betraying the country. But this was a bloodless 
revolution. On May 31 national guardsmen seized key positions 
in the capital. On June I they surrounded the Tuileries with arms 
and guns. On June 2 the convention sat all day, invested by 
thousands of armed and unarmed citizens who would not let the 
deputies go home till they had accepted a Jacobin resolution 
decreeing the suspension and arrest of 29 leaders of the Girondist 
party and of two ministers, etienne Clavigre and Pierre Marie 
Henri Lebrun-Tondu. Several of the expelled deputies (e.g., Jean 
Baptiste Louvet and Maximin Isnard) escaped and survived; 
many (e.g., Brissot, Armand GensonnC and Pierre Victurnien Verg- 
niaud) were guillotined in the proscription following Charlotte 
Corday's murder of Marat (July 13). Some who escaped from 
detention and tried to raise revolt in Normandy were outlawed and 
perished by execution or suicide (e.g., JCrGme PCtion and Charles 
Jean Marie Barbaroux). Of 63 leaders of the party only 25 sur- 
vived the Revolution. The Girondists were the liberals of their 
age, presenting ideas which time has justified as the essence of the 
Revolution but which then carried no effective policy and were 
set aside by the necessity of national survival. 

T h e  Jacobin Regime.-The Jacobin party, which the coup of 
June 1793 substituted for the Girondists as the ruling group in the 
convention, took some time to establish a dictatorship that was to 
leave a mark upon the country in much the same way as did the 
Bourbon monarchy before it  and the Napoleonic empire after. 
The main features of this regime were a small powerful executive, 
a legislature deprived of initiative, a centralized administration 
and a ruthless use of powers of summary arrest and execution. 
The committee of public safety (comitk de salut public) took final 
shape with the exclusion of Danton on July 10 and with the addi- 
tion of Robespierre on July 27, of Lazare Nicolas Marguerite 
Carnot and Claude Antoine Prieur-Duvernois (Prieur de la C8te 
d'Or) on Aug. 14 and Jacques Nicolas Billaud-Varenne and Jean 
Marie Collot d'Herbois on Sept. 6. All its members were depu- 
ties, re-eligible and re-elected monthly without change. They 
divided up among themselves the supervision of the army (Carnot, 
Jean Baptiste Robert Lindet and Prieur-Duvernois), of the navy 
(AndrC Jeanbon Saint-AndrC), of local administration (Collot, 
Billaud) and of foreign affairs (Bertrand Barkre) ; while Georges 
Auguste Couthon, Antoine de Saint-Just, Marie Jean HCrault de 
SCchelles and Pierre Louis Prieur (de la Marne) were often away 
on special missions and Robespierre was responsible for expound- 
ing the policy of the committee and maintaining its liaison with 
the Sational Convention. But the whole committee met daily for 
conference and the signing of papers and in theory all its members 
were jointly responsible for the acts of each. I t  had no chairman 
or secretary. and if i t  was called "Danton's" committee before 
July 10 or "Robespierre's" after July 27 it was because Danton 
and Robespierre were in turn the dominating members-Danton 

by his patriotic reputation during the crisis of I792 and Robes- 
pierre by his long experience in revolutionary party politics, his 
established position at  the Jacobin club, his consistent champion- 
ship of "the people" and the high moral tone of his speeches, 
backed by a reputation for incorruptibility and a flair for party in- 
trigue. 

This formidable committee soon succeeded by  hard work and 
efficient centralization in extending its control over the ministries 
and administrative bodies, the judges, generals and commissaires 
of the republic. whom i t  appointed, purged or dismissed a t  will. 
I ts  dictatorship was exercised by leave of a diminished National 
Convention, the most active members of which were employed 
on missions away from the capital and which became increasingly 
subservient to  its demands; it  ruled by consent of the country and 
the commune, so long as there was fear of foreign invasion and a 
fair share of the benefits of the Revolution. In  local government 
the Jacobins returned to the centralization of the prerevolutionary 
regime. The departmental and district directoires, still centres of 
Girondist f.4dkraLisme (the "reactionary" theory which regarded 
Paris as no more than one of the 84 federated dkpartements), 
were purged or overruled; while by an elaborate system of reports 
from dSputSs en mission, commissaires and agents nationaux the  
committee of public safety kept itself informed as to  what went 
on in the armies, the courts and the administrative bodies of the 
republic (in practice, however, no complete control or uniformity 
was secured until Bonaparte reinstituted, under the name of prS- 
fets, the intendants of the prerevolutionary regime). The author- 
ity of the committee rested ultimately upon its ruthless use of 
force: its travelling agents with power to dismiss, arrest or send 
to trial in Paris unsuccessful generals, officials who obstructed or 
opposed the government, dishonest contractors, profiteers and the 
like; its local or occasional courts (such as those dealing with 
armed revolt in the provinces), which might have power to inflict 
the death penalty; and the revolutionary tribunal in Paris, whose 
public prosecutor, Antoine Quentin Fouquier-Tinville, compiled 
dossiers concerning persons under arrest and presented them for 
trial and whose judges and jurymen, appointed and paid by the 
government, had personal as well as patriotic reasons for a ruth- 
less interpretation of the wide laws against incivisme and con- 
spiration. 

Why did a regime so powerful and so efficient fail? First, be- 
cause i t  had to fight constantly against opposition in the provinces 
because of traditional anti-Parisian feeling (particularly in the 
trading and manufacturing centres of the south) and the in- 
trigues of royalist agents, nonjuror clergy and revengeful Giron- 
dists-opposition which flared up into civil war in the west and 
armed rebellion in the south, a t  Lyons, Marseilles and Toulon. 
In  the VendCe massacre was answered by massacre; the rebel 
cities of the south were reduced, their buildings destroyed and 
their citizens subjected to mass execution. The lesson was learned, 
but the teachers were the more detested. The second reason for 
failure was economic. The depreciation of the assignats (the real 
value of IOO livres was 25 in July 1793 and not more than 30 a 
year later) discouraged farmers from selling their produce in the 
towns; the needs of the army necessitated wholesale requisition- 
ing; in Paris (whose population of more than 500,000 was con- 
stantly on the edge of food shortage) bread and meat had to be 
rationed; a scheme to ensure supplies by enforcing the sale of con- 
sumer goods a t  fixed prices (the maximum) proved unworkable; 
and the coastal blockade enforced by the British fleet brought 
ruin to the ports and overseas trade. Munitions factories, no 
doubt, provided a living for many whom the liquidation of large 
fortunes and the closing-down of luxury trades had left unem- 
ployed; but this brought little improvement in wages or working 
conditions. Soon the grievances of the working class in Paris 
and the demand for the introduction of the democratic constitu- 
tion of 1793 took shape in a movement to which Jacques Ren6 
HCbert, who had replaced Marat as the most popular journalist 
of the time, gave his name. Its attempt to overthrow the com- 
mittee was quashed; but the execution of 18 HCbertists on 
March 24, 1794, while it left the movement without leaders, also 
provided a fresh argument against the guillotine, most of whose 
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victims were no longer priests or aristocrats but ordinary citi- 
zens accused of hoarding, profiteering or the various offenses in- 
cluded under the Law of Suspects. A new movement emerged 
from the ruins of he'bertisme-a movement to which Danton 
pledged his reputation (forgetting how short memories are in time 
of revolution) and Camille Desmoulins (in Le Vieux Cordelier) 
his clever pen. This movement again asked for the constitution 
of 1793, for a political amnesty for the Girondists and for a modi- 
fication of what had by now become a Reign of Terror: the num- 
ber of executions had risen every month (21 in September, 59 in 
October, 61 in November, 68 in December 1793, 61 in January, 77 
in February and 1 2 1  in March 1794)'; and the Paris prisons con- 
tained about 8,000 prospective victims. But the committee saw in 
dantonisme an attack upon themselves and their monopoly of 
power; and within a fortnight Danton, Desmoulins and 13 of their 
associates followed HCbert and his 17 to the scaffold. 

T h e r m i d o r  a n d  t h e  Reaction.-During the next three months 
the dictatorship of the committee was intensified, but from fear, 
not from confidence; and differences between its members, hitherto 
concealed by their common front against he'bertisme and dan- 
tonisme, became irreconcilable. Carnot quarrelled with Saint- Just 
over the conduct of the campaign in the Netherlands. The mainly 
anti-Robespierrist comitk de siirete' ge'ne'rale was offended by the 
proceedings of the bureau de police gdne'rale, through which 
Robespierre and Saint-Just overrode its police functions. Robes- 
pierre's plan to nationalize religion in the form of a culte de l ' ~ t r e  
SuprBme (inaugurated on May 7) was disliked both by Catholics 
and anticlericals and contributed matter for attacks upon his too 
obvious pose as a prophet and martyr of republican idealism. The 
revolutionary tribunal struck out ferociously against supposed 
prison conspiracies and plots to assassinate the Jacobin leaders 
(the number of executions rose again from 258  in April 1794 to 
345 in May and 688 in June). The enforcement of the maximum 
caused a degree of popular discontent that could not be assuaged 
by Saint-Just's unworkable plan (laws of Ventbe)  to distribute 
the confiscated property of suspects to poor citizens or Badre's 
scheme for state pensions and sickness benefits (livre de la bien- 
faisance nationale). Robespierre's law of 2 2  Prairial, designed to 
speed up the work of the tribunal and (so they alleged) to remove 
the deputies' exemption from summary arrest, provided those who 
feared proscription ( e . g . ,  FouchC) with arguments to win over the 
moderates in the National Convention and organize a movement 
against the committee. On July 26 (8 Thermidor), after six 
weeks' unexplained retirement from public life, Robespierre hit 
back in a speech full of appeals to those who would no longer hear 
them and of threats that he could no longer enforce. Next day 
the deputies shouted him down and decreed his arrest. The com- 
mune declared for him; the convention replied by a decree of out- 
la.,vry. He was arrested a t  the town hall, with his brother Augus- 
tin. Franqois Hanriot, Couthon and Saint-Just. The same 
guillotine that on 9 Thermidor executed 45 anti-Robespierrists 
executed, in the following three days, 104 Robespierrists and 
brought the number of victims for the month up  to the shocking 
total of 935. As Robespierre, for five years the champion of the 
people, was carried through the streets to his death on 10 Thermi- 
dor, he was greeted with derisive cries of A bas le maximunz! The 
Jacobins were rejected by the class whose interests they had 
claimed to champion but whom in fact they had neither trusted nor 
consulted. Some of their leaders had used their power to save the 
country; some had thought to reform i t ;  all had' punished and 
killed because they were afraid. The narrower the basis of their 
tyranny grew, the more easily it  was destroyed. 

The period following the fall of Robespierre is often regarded as 
a dreary and unimportant interlude between the revolutionary and 
Napoleonic eras, a period of political, military and economic 
decadence from which the country was rescued by the genius and 
energy of its greatest hero. I t  suited Bonapartist propaganda to 
publish this picture of the Thermidorian reaction and the Direc- 
tory, but it  is misleading. The period was one of exhaustion, dur- 
ing which France gradually absorbed the shocks and countershocks 
of Girondism and Jacobinism, royalism and republicanism, democ- 
racy and bureaucracy, liberty and compulsion, till i t  was too weak 

to oppose the regime of the consulate. The coup d'Ctat of 18 
Brumaire claimed a t  once to abolish and to consummate the Revo- 
lution. But the regime that ended in 1799 was not unfruitful, 
Napoleon owed more than he cared to admit to the men of Thermi- 
dor and the Directory. The coup of July 1794 was primarily a 
reassertion of the rights of the National Convention against the 
committee of public safety and of the nation against the Paris 
commune. I t  was followed by the disarming of the committee and 
the tribunal, the emptying of the prisons, the purging of the clubs 
and socie'te's populaires that had been cells of Jacobinism and the 
recall of the extruded Girondist deputies. In  Paris the jeunesse 
dore'e staged anti-Jacobin demonstrations; in the provinces massa- 
cres of Jacobins under the white terror were hardly less blood- 
thirsty than the massacres of their opponents under the red. The 
abolition of the unpopular maxivzum (Dec. 1794) was followed, 
however, by just such a food shortage as it had been designed to 
prevent. The rump of the Jacobin party seized the opportunity 
to demand once more the constitution of 1793 (Germinal, March- 
April 1795). Their opponents retaliated by proscribing those 
members of the committee who had escaped a t  Thermidor (Barkre, 
Billaud) and by executing Fouquier-Tinville and the judge of the 
revolutionary tribunal, M. J. A. Herman. The food and finance 
crisis, however, soon led to another outbreak (Prairial, May I 795), 
which was suppressed by the execution or suicide of the last few 
Jacobin leaders and followed by a renewal of the white terror in 
the Midi. This in its turn roused the royalists to a countereffort. 
They took advantage of discontent and disorganization in the 
republican army to land an e'migrd force in Quiberon bay, trans- 
ported by British ships and joined by Chouan rebels. But they 
were met and annihilated by Lazare Hoche (July 20-21); and 
more than 700 of the invaders were summarily executed. 

Const i tut ion of t h e  Year  111.-In the flush of this success the 
National Convention decided to introduce the constitution of the 
year 111, a republican revision of the monarchical constitution of 
1791 with a wider franchise, a second chamber (no longer danger- 
ous now that the privileged orders had been destroyed) and an 
executive designed to prevent either dictatorship or democracy. 
The mistake (as i t  now seemed) that the deputies of 1791 had 
made in refusing re-election was to be avoided by a decree that 
required the re-election of two-thirds of the new legislature from 
the personnel of the old. This measure roused one more public 
revolt, that of 13 VendCmiaire, which was only suppressed by force 
and by the skilful use of artillery by a young Corsican officer, Na- 
poleon Bonaparte. So (Oct. 26, 1795) ended the National Con- 
vention, which had founded the French republic and saved the 
country from civil war and foreign invasion a t  the cost, however, 
of antagonizing the civilized world. 

THE DIRECTORY 

The government of the Directory, as it  is generally called from 
the executive of five directeurs set up by the constitution of the 
year 111, lasted for just four years (Nov. 1795-Nov. 1799). This 
it was able to do because the two chambers-the anciens and the 
cinq-cents-included representatives of all parties in the country, 
from royalists to regicides; because the legislature had no con- 
trol over the executive, and the executive none over the legislature; 
and because the treasury and the judiciary were independent of 
both. Thus the five directors (originally Louis Marie de La RCvel- 
Ere-LCpeaux, Jean Franqois Reubell, Paul Franqois Jean Nicolas 
Barras, Charles Louis Franqois Honor6 Letourneur and Car- 
not), though inheriting many of the centralized powers of the 
committee of public safety (control of foreign policy, of the 
army, of the police and of local administration), yet had no funds 
to finance or courts to enforce their will. If they were to remain 
in power-the one ambition that they all shared-they must play 
off one rival interest against another, by a policy of political see- 
saw (bascule), or, in the last resort, appeal to arms. The pattern 
set by the recurrent crises of the past year would be preserved; a 
royalist revival would be met by concessions to Jacobinism; a 
Jacobin revival would bring better terms for the royalists. The 
Quiberon affair and Hoche's suppression of rebellion in the VendCe, 
coupled with the continued depreciation of the currency and a re- 
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currence of food shortage, encouraged Francois Noel Babeuf, an 
eccentric Jacobin who had long entertained utopian designs for 
an equal distribution of land and income, to head a conspiration 
des kgaux, supported by leftist Jacobins such as Michel Philippe 
Buonarroti, who were by now beginning to revere Robespierre and 
Saint-Just as prophets and martyrs of socialism. Babeuf was 
executed (May 28, I 797) ; but in the anti-Jacobin reaction that 
followed the royalists won the elections of the year V, carried the 
constitutionalist Franqois marquis de Barthklemy onto the Direc- 
tory in the place of Letourneur and brought forward measures in 
favour of the kmigrks and counterrevolutionary clergy. The 
policy of bascule could not cope with this situation, and recourse 
was had to the argument which was to  decide all political issues 
for the next 18 years-the army. 

T h e  A r m y  and t h e  Italian Campaign.-The emergence of 
the army as the decisive political factor was the most important 
event of the years I 794-99. How had it  come about? The volun- 
teers who, with a stiffening of veterans and the help of the royal 
artillery, had won the day a t  Valmy and Jemappes had virtually 
disappeared during the winter of I 792-93. The new army created 
by the Jacobin government in 1793-94 was formed by the com- 
pulsory enlistment (re'qdsition permanente) of all Frenchmen 
between 18 and 25; these recruits were amalgamated with the re- 
mains of the old army-one old soldier to every two new; and this 
meant the republic was able to put into the field no less than 13 
armies, totalling about 7j0,ooo men. On the whole they repre- 
sented pre-Terrorist Jacobinism a t  its patriotic best, and their 
disciplined isolation lent itself to uniformity of opinion and a pro- 
fessional esprit de corps which the party politicians of Paris re- 
garded with apprehension. Many officers of the new army had 
been elected from the ranks; many of its generals were appointed 
less for military experience than for patriotism and loyalty to the 
government-they had been politicians before they were soldiers. 
Supervised and spied upon by civilian commissaires aux rwmkes, 
they chafed under governmental control; and a sufficiently suc- 
cessful general, such as Bonaparte in Italy, might shake i t  off and 
make the directors as afraid of him as he was of them. 

Every victory of an army in the civil war (Lyons. Marseilles, 
Toulon) had increased the soldiers' dislike of the civilians who 
stabbed the country in the back; every victory on the frontiers 
increased their confidence in themselves and in their generals and 
their readiness to impose their will on a government which too 
often starved them of food and arms. As this danger of military 
intervention increased, so was the government itself tempted to 
call on the support of a successful general. 

Napoleon Bonaparte's appointment to the army of Italy and the 
Alps (March 2, 1796) had been followed by a spectacular series 
of victories: Millesimo (April I 3) and Dego, leading to an armis- 
tice with Sardinia (April 28); Lodi (May IO), followed by the 
occupation of Milan (May 15) ; an advaGce to Brescia (May 27) 
and Verona (June 33, securing all Austrian Lombardy; a fort- 
night's march into central Italy-Bologna, Livorno, Florence 
(June 30) ; Wurmser defeated at  Castiglione (Aug. 5) and invested 
in Mantua (Sept. I j )  ; Rivoli (Jan. 14, 1797) and the capture of 
Mantua (Feb. 2) ; a second expedition into central Italy-Bologna 
(Feb. I ) ,  Ancona (Feb. 9 )  and Tolentino, where a treaty was 
signed with the papacy (Feb. 19); and finally an advance on 
Vienna by Gorizia (March 2 2 ) ,  Villach, Klagenfurt, Judenburg, 
Graz and Leoben (April IS), where Bonaparte signed prelimi- 
naries of peace with Austria (April 18). (See FRENCH REVOLU- 
TIONARY WARS.) 

Since then he had established his headquarters a t  Mombello, 
outside Milan, in a style almost royal, confident in the devotion of 
his troops and in the vast quantities of captured flags, money 
and works of art which, after providing for the upkeep of two 
armies, he had been able to send to Paris. 

18 Fructidor.-When Hoche was dead, it was natural that 
Barras, La RCvellibre-LCpeaux and Reubell, when they were faced 
by the crisis of Sept. I 797, should remember the loyal addresses 
that Bonaparte had sent from the army a t  Milan and that his envoy 
Gen. Pierre Augereau should be put in command of the Paris gar- 
rison which enabled them to carry through the coup d'Ctat of 18 

Fructidor (Sept. 4), whereby Carnot and Barthelemy were ex- 
pelled from the Directory and Philippe Antoine Merlin (de 
Douai) and Franqois de Neufchbteau appointed in their place. 

Two years were yet to run before the second Directory, as i t  
might be called, outlived its success of Fructidor and gave way 
to the consular government of Nov. 1799. I t  was a period of, 
undisguised dictatorship, penalizing priests, royalists and e'migre's 
(of whom hundreds were shot or deported to Guiana and thou. 
sands held in prison), suppressing opposition papers, purging and 
overriding local authorities, reducing the legislature to impotence 
and re-establishing the police regime of the Terror, though with- 
out its Law of Suspects, its tribunal or its guillotine. But it was 
a dictatorship that could remain effective only so long as the peo- 
ple were diverted from politics to war and found in victory abroad 
a compensation for hardship and repression at  home. The last 
two years of the Directory laid down clearly enough the pattern 
of the Napoleonic dictatorship. France was indeed living on its 
frontiers. At sea the British blockade prohibited any but short- 
distance coastal traffic (cabotage), and privateering was soon 
countered by the introduction of the convoy system. But plans 
for the invasion of Ireland or England were constantly revived: 
an attack on the Channel Islands (1793), Hoche's fruitless at- 
tempt to land in Bantry bay (1796), the American Colonel Tate's 
few hours' Welsh invasion at  Fishguard ( I  79 7) and J. J. A. Hum- 
bert's Irish expedition ( I  798) pointed the way to the invasion of 
England, which Bonaparte declared impossible in the spring of 
1798 but seriously undertook in 1801-oj. The French colonies 
in the West Indies had either fallen to the British navy or were 
prevented by the blockade from importing the sugar, coffee and 
other goods that Europe could not obtain elsewhere. On the con- 
tinent the republican armies held firm in Holland, along the Rhine 
and on the crest of the Alps, till Bonaparte's seizure of Malta and 
Egypt in I 798 and his invasion of Syria roused Russian as well as  
Turkish hostility. With the appearance of a Russian fleet in the 
Adriatic and a Russian army in Lombardy in the spring of I 799 
all the successes of the last three years were in jeopardy. The 
crisis was met by the introduction of conscription (loi Jourdan, 
Sept. 1798) and by a fresh stiffening of the Directory with Ja- 
cobins and generals on June 18, I 799 (30 Prairial), when La Rkvel- 
libre-LCpeaux, Merlin and J. B. Treilhard (who had taken Neuf- 
chbteau's place) were superseded by J. F. A. Moulin, L. J. Gohier 
and Pierre Roger Ducos, Reubell having already been replaced by  
Sieybs in  May I 798. Defeat was a t  last tilrning to victory in  
Switzerland (Ziirich, Sept. 25, 1799) and Holland (Alkmaar, 
Sept. 18) when the return of Bonaparte from Egypt (Oct. 9) 
brought upon the scene the one man who was capable of finishing 
the war, reorganizing the government and exploiting the gains of 
ten years of revolution. 

THE CONSULATE 

When Napoleon Bonaparte got the title of first consul at the 
age of 30 he was more than five years older than William Pitt  had 
been when he became prime minister; but he knew much more 
about life. H e  had come to Paris from Corsica with as remote 
claims to nobility as Boswell brought to London from the High- 
lands. But (though technically a Frenchman) he was not merely a 
foreigner; he was a poor man, with many poor relations; and his 
political background was suspect. There were several bad marks 
on his military pay sheet. Yet a t  Toulon, on the Riviera, on the 
secretariat of the committee of public safety, with the army of the 
Alps, in Italy and in Egypt he had proved himself the ablest young 
soldier and administrator of the day; and this was in a society that 
had discarded gentility and under a government whose existence 
depended upon the army. 

18 Brumaire.-The situation that Bonaparte found in Paris in 
Oct. 1799 was very different from what he had left 18 months be- 
fore. The new landowners wanted security of property against the 
threat of a royalist restoration; the clergy wanted recognition and 
reunion with the papacy and their parishioners wanted the priest, 
the Mass and the church bell; merchants, manufacturers and shop- 
keepers wanted peace and social order; and the politicians wanted 
a new constitution, which would somehow secure stability without 
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despotism and a republic wzhout Jacobsism. Bonaparte set him- 
self to sound public opinion and was soon convinced of what 
shrewd observers had foreseen at  any time in the past ten years- 
that the Revolution could only be consummated in a military dic- 
tatorship. The coup d'Ctat of 18 Brumaire (Nov. 9. 1799) got 
rid of the Directory and the constitution of the year 111; and the 
law of 19 Brumaire made Sieyhs, Ducos and Bonaparte consuls. 
The constitution of the year I11 (4 NivBse; i.e., Christmas day 
1799) had been devised by Sieyks to provide a balance of powers, 
with no unchecked control; but by a stroke of the pen, which 
substituted an active first consul for a figurehead "grand elector" 
and gave him the last word on all policies and appointments, 
Bonaparte-abetted by the former episcopal Talleyrand and the 
anti-Catholic FouchC (the two ablest survivors of the Terror) and 
encouraged by the constitutional friends of Mme. de Stael 
(Necker's daughter, perhaps the cleverest and most thlkative 
woman of the age)-transformed it into an instrument of autoc- 
racy. 

G o v e r n m e n t  a n d  Administration.- The legislature was 
now divided into a tribunat which talked, a corps le'gislatif which 
voted and a se'nat conservateur which "guarded the constitution." 
The executive was in effect the first consul, whose decisions were 
taken after consultation with his honorary associates the second 
and third consuls (CambacCrks and C. F. Lebrun from 2 2  Fri- 
maire) and with a conseil d'e'tat consisting of ministers and others 
summoned at  his will. There was no cabinet, Bonaparte finding 
it more effective to consult ministers individually. Sometimes he 
delegated semiministerial functions to members of the conseil. 
Legislation was initiated in the conseil and submitted to the 
tribunat and corps legislatif; but it was not long before Bonaparte 
found this process too slow and employed the se'nat to give his 
decisions force of law as se'natus-consultes or went over the head 
of the legislature by means of direct orders to his ministers. Legis- 
lation by decree, the Jacobin way of dealing with urgent issues, 
now became normal; political measures were dictated like army 
orders and diplomatic business dealt with in  the same way as 
manoeuvres in the field. 

This autocracy was erected upon a basis of universal suffrage. 
Six million Frenchmeri elected 60,000 of themselves onto a liste 
communale, from which justices of the peace and local officials 
were chosen; the 60,000 were reduced to 6,000 (liste ddparte- 
mentale) and 600 (liste nationale) by further elections within their 
own number, and from these lists of names the departmental and 
national representatives were chosen-the members of the legis- 
lature by the se'nat and the mayors of all large towns by the first 
consul or by his personally appointed and dismissed pre'fets and 
sous-pre'fets, who ruled the de'partements as the intendants hed 
ruled the ge'ne'ralitks of the prerevolutionary regime. Bonaparte 
counted on this pretense of representative government to keep the 
country content, and his coinage, as late as 1809, bore on the ob- 
verse his head, with "NapolCon Empereur," and on the reverse the 
inscription "RCpublique Franqaise." I t  would add little to de- 
scribe in detail the transition from the first consulship of 1799 
to the life consulship of 1802 (16 Thermidor year X) and the 
empire of 1804 (see NAPOLEON I) .  Both steps were excused by 
attacks upon the head of the government and designed to substitute 
the guarantee of a de jure dynastic succession for the de facto in- 
security of a self-appointed ruler. Neither did much more than 
regularize methods of government already established in practice. 

But in fact the real security of the Napoleonic regime rested 
on its appeal to all parties, its legislative achievements, its solu- 
tion of the church question and its military successes. From the 
first Bonaparte made a point of employing in his service men of 
energy and ability whatever their political past-a few irrecon- 
cilable Jacobins and royalists excepted. Of the first 29 members 
of the conseil d'e'tat, 10 were lawyers, 13 administrative officials, 
4 generals or admirals. Having chosen the best men, he trusted 
them, and continuity of policy was secured by long tenure of office: 
7 of the original members were still in office at  the end of I; years; 
35 more served for 10-1 j years. As the members of the comm~t- 
tee of public safety had done, they specialized in finance, mar, the 
navy, justice, foreign policy or police; but all the sectional com- 

mittees met in the first consul's apartments a t  the Tuileries. Bona- 
parte presided, took the sense of the meeting and made his own 
decisions. 

Public opinion, which had feared Robespierre's committee and 
despised the Directory, soon came to respect the work of Bona- 
parte's cofzseil. No Frenchman much cared whether his franchise 
was effective so long as he was well governed, and the cleverly 
timed and worded plebiscites which confirmed the Napoleonic 
regime were genuine evidence of the loyal approbation of the peo- 
ple. Even Jacobins forgave the censoring of the press and the 
reintroduction of indirect taxation; even royalists regarded the 
empire as easing the way for a Bourbon restoration. 

Bonaparte's administrative reforms were secured through the 
centralized system by which the pre'fet of each de'partement was 
responsible for the supervision of maires and communes, for the 
maintenance of roads and bridges, for the distribution of food, 
for the suppression of brigandage and for the upkeep of schools, 
prisons and hospitals. Able men were appointed to these posts 
and supported by the personal interest and energy that Bona- 
parte himself gave to the work: letters answered, complaints con- 
sidered and every detail mastered by a mind that could deal with 
small things as readily as great. I t  is good evidence of the suc- 
cess of this system that the de'partements, pre'fets and maires of 
France remained in the fourth republic essentially what they were 
under the consulate 150 years earlier. The administrative sys- 
tem was reinforced by a hierarchy of courts rising from juges de 
paix through tribunals of arrondissement and ddpartement to the 
cour de cassation; and most of the judges were appointed by the 
first consul. The judicial system had worked well under the re- 
public: it worked even better under the empire. 

The Code.-But neither courts nor officials could function 
effectively until the state of the law was known. There had been 
no codification of French law since the time of Colbert and the 
code of Louis XIV; and the Revolution had inconsiderately en- 
acted thousands of additional laws and decrees with little reference 
to the principles or practice of the past. Bonaparte set a commit- 
tee of lawyers to work to draw up a code of civil, criminal and 
rural law which should reduce this new legislation to order in the 
light of Roman principles and French tradition. The civil code, 
finally enacted in 1804 and known as the Code NapolCon ( q . v . )  
from 1807, was logical and laconic, providing in about 120,000 

words not merely a legal guide for French citizens but also a frame- 
work into which the laws of many other countries, European, 
American and even Asiatic, were later fitted. Only in some of its 
provisions, notably as to marriage, divorce and parental authority, 
it registered a reaction (which Bonaparte approved) against the 
liberal views of the Revolution. 

The Concordat.-The other fundamental act of the consulate, 
upon which Bonaparte counted to reinforce the code, to add the 
sanctions of religion to those of reason and to enlist the authority 
of the church under the banners of the state, was the concordat 
signed in 1801. For ten years, from 1791, the French Church had 
been split into two parts: a "constitutional" church served by 
bishops and priests who took the oath prescribed by the Civil 
Constitution of the Clergy, and a "refractory" church whose 
bishops were mostly in exile and whose clergy, though some still 
worked in secret, had refused to conform. Since 1795 no state 
support had been given to either body. The papacy had anathe- 
matized the French Church settlement and refused to consecrate 
any bishops under it;  its clergy were cut off from any communica- 
tion with Rome. Bonaparte, an 18th-century sceptic and realist, 
was determined to enlist the clergy on the side of his regime. 
On his way back from Marengo in 1800 he made proposals to 
Pius VII for a reconciliation of the papacy and the French 
Church. After difficult negotiations, these took shape in the 
concordat of 1801 and in the loi des cultes of 1802, by which 
Bonaparte attached, without the pope's consent, the so-called 
"organic articles," strengthening the hold of the state over the 
church. From this time dtpartements and dioceses coincided, 
and the exhortations of the blshops and clergy supported the orders 
of the prefect and his officials in the raising of recruits, the pay- 
ment of taxes and the upholding of public order. There was even 
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Top r ight :  The pastures, wooded hills and mountains of Auvergne Bottom r ight :  Mont Blanc, highest mountain in the French Alps 
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PEOPLE O F  URBAN A N D  R U R A L  F R A N C E  

T o p  left: An old woman of Br i t tany in national dress and bonnet B o t t o m  l e f t :  A cognac distiller 
T o p  r ight :  Women in the market  place a t  Clermont-Ferrand, Auvergne B o t t o m  r i g h t :  French farm family  eating dinner 

Centre r fgh t :  The proprietor of a cafe on the I l e  St. Louis, Paris 
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MARSEILLES AND T H E  R l V l E R A  
T o p  l e f t :  Promenade des Anglais, Nice. The casino is shown on the lef t  Bottom l e f t :  Fishermen bringing in their nets for drying along the quay- 
T o p  r ight :  Notre Dame de la Garde, on a hi l l  overlooking the harbour, side, Marseilles 

Marseilles Bot tom r ight :  The beach a t  Juan-les-Pins on the Riviera 
Centre l e f t :  Yachts in the harbour a t  Cannes 
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a catechism in which Catholic children were taught that "to 
honour and serve the Emperor was to honour and serve God him- 
self" and that those who did not do so "rendered themselves 
worthy of eternal damnation." The concordat not only gave 
Bonaparte the support of the clergy and their congregations: it 
also deprived the royalists of their chief argument and ally against 
his regime. 

Education, Censorship and Police.--Behind code and concordat 
lay an educational system that picked out clever boys from the 
bourgeoisie to be trained in lyce'es (secondary schools) as officers 
or civil servants (the more liberal education of the e'coles cen- 
trales was suppressed), though primary education was neglected 
and girls were trained only as housewives; a censorship that sus- 
pended all but a few government papers primed with official news 
and prescribed what operas and plays should be performed; and a 
police system that, under FouchC's expert control, relied more on 
careful espionage than imprisonment or execution, though in an 
emergency-the Opera plot (1802) or the conspiracy of Jean 
Charles Pichegru and the affair of the duc dlEnghien (1804)- 
punishment was quick and severe. Bonaparte spared no trouble to 
patronize art and literature, to conciliate merchants and manufac- 
turers. and to entertain the canaille (which he always feared) by 
providing food and work for the poor, by beautifying Paris with 
new streets and triumphal arches, by exhibiting pictures in the 
Louvre and captured banners a t  the Invalides, by holding reviews 
and by fgtes and fireworks. Life was no longer dangerous for the 
man in the street. 

THE FIRST EMPIRE 

The culmination of Bonaparte's career was the joint celebration 
of the pacification of Europe (the peace of Amiens), of the ap- 
peasement of the church (the concordat) and the life consulship, 
by the ceremony at  Notre Dame on Easter day 1802. The more 
magnificent coronations of Napoleon two years later, as emperor 
of the French in Paris (Dec. 2, 1804) and as king of Italy at  Milan 
(May 26, 1805) already pointed to the causes of his fall: a state 
of war with England and therefore with the continent; an uneasy 
alliance with the papacy that would soon engender a fatal feud; 
the first move toward the divorce of Josephine; and the creation 
of an imperial court, whose formalities and flattery gradually de- 
graded the character of the empire and of the emperor. This new 
orientation of French history is marked by the fact that, whereas 
for five years after Marengo (June 1800-May 1805) Napoleon 
seldom left Paris and never travelled outside French territory, one 
day out of every three during the next nine years was spent abroad, 
in the endless and fruitless pursuit of that complete control of the 
continental ports and capitals which would enable him to exclude 
English ships and subsidies from all Europe and to force London 
to accept terms of peace dictated from Paris. For such is the most 
rational explanation of a policy so tinged with personal and dynas- 
tic ambition and so cleverly publicized as a crusade for the libera- 
tion and enlightenment of Europe that historians have been unable 
to agree in their verdict upon it. 

Napoleon's Campaigns.-The Marengo campaign in 1800 
lasted less than two months (May 6-July 2) ; a bold crossing of 
the .4lps, a failure to relieve AndrC MassCna's force besieged in 
Genoa and Michael Melas' Austrian army defeated, when it had 
caught Bonaparte unprepared, by the opportune arrival of Louis 
Desaix de Veygoux. The treaty of Luneville with Austria was 
clinched by Jean Victor Moreau's victory at  Hohenlinden (Feb. 9, 
r801); and the treaty of Amiens with England, the result of ex- 
haustion on both sides, followed (March 27, 1802). The re- 
newal of war with England (May 18, 1803) intensified Bonaparte's 
preparations for the invasion of that country; and two years were 
spent in training an expeditionary force. building landing craft and 
planning naval movements to obtain command of the channel. 
When these finally failed in Aug. 18oj. two months before the bat- 
tle of Trafalgar (Oct. 21) made the whole enterprise impracticable, 
and when Austria was known to be arming, the Grande ArmCe was 
suddenly diverted to the Rhine. The incautious Karl Mack \!as 
surrounded and forced to surrender a t  Ulm (Oct. 1 5 ) ;  Vienna 
was occupied (Nov. 14); and on Dec. 2 the combined Austrian 

and Russian armies were defeated a t  Austerbtz. Ten  months 
later Prussia, which had missed its chance of intervening be- 
fore Austerlitz, foolishly declared war; within a week its armies 
were destroyed at  Jena and Auerstadt (Oct. 14, 1806). 
Russia remained, and checked Napoleon's winter advance into 
Poland a t  Eylau (Feb. 8, 1807); but next spring Napoleon 
marched again, won a lucky victory a t  Friedland (June 14) and 
concluded with Tsar Alexander I the treaty of Tilsit (July 7). 
At this moment Napoleon had achieved all that he might reason- 
ably expect: Italy reconquered, Austria weakened (but antago- 
nized, and its power of recovery underestimated), Prussia treated 
as a French dependency and Russia induced, by specious offers in 
the near east, to close the Baltic to British shipping-thus com- 
pleting that retaliatory blockade of the sea from the land which 
already extended from the Adriatic to the North sea and was de- 
signed to exclude Great Britain's exports and ruin its economy. 
The one gap in the circle was the Iberian peninsula. Yet neither 
Spain nor Portugal offered so profitable a market for British goods 
as their possessions overseas, which were beyond Napoleon's reach 
and were thrown open to England by his attack. Sapoleon could 
not bear to see Lisbon, Cidiz and Gibraltar in the hands of the 
British navy; and he needed subsidies from Spain, his nominal ally. 
So he embarked in 1808 on a campaign in the peninsula which 
dragged on for six years, absorbed about 300,000 of his best troops 
and discredited his fame by the capitulation of Bailen and the 
convention of Cintra (1808) and the forced abdication of the 
Spanish royal family. His own short visit to the country at  the 
end of 1808 was ended by the news that Austria, helped by British 
subsidies (the fifth coalition), was again arming. There followed 
the war of 1809, which began with a minor but brilliant victory 
at  Eckmiihl (April 22), a second occupation of Vienna (hlay 13) 
and a defeat a t  Aspern-Essling (May 21) and ended in a hard-won 
but decisive victory at  Wagram (July 6) .  The treaty of Vienna 
the same year once more punished Austria without disabling it. 
Kapoleon thought he had secured the emperor Francis' support 
when in March 1810, having divorced Josephine, he married his 
daughter the archduchess Marie Louise, in the hope that she would 
give him a son and heir to continue his dynasty. A year later 
(March 2 0 ,  1811) the king of Rome was born. Once more 
Napoleon seemed to be at a summit of power. 

The F a l l  of Napoleon.-But the agreement of Tilsit, though 
reaffirmed at  the conference of Erfurt a year later (Oct. 1 2 ,  1808), 
was breaking down under the pressure of the continental system, 
which deprived Russia of British goods without giving it any com- 
pensation in French markets; and while the tsar resented the con- 
tinued presence of French troops in Prussia and feared Napoleon's 
designs on Poland, Napoleon remained apprehensive that Russia 
might support a fresh rearming of Austria. Moreover Napoleon's 
imperial claims, not those of an individual any longer but those 
of a dynasty, more than ever offended the Habsburgs and the 
Hohenzollerns, not to mention the deposed kings of Spain and 
Naples and the tributary princes of Germany; while his appeals 
to the ~recedent  of Charlemagne embittered his relations with the 
papacy. The war with Russia upon which Napoleon now em- 
barked (1812) epitomized faults that had been growing upon 
him for ten years: belief in war as a more effective argument than 
diplomacy; the desire to destroy a rival povier disguised as a cru- 
sade to liberate Poland and rid Europe of the threat of a "barbarian 
invasion"; a megalomaniac's dream of an army of invincible size 
marching into the "mysterious" east; a blind trust in his "star" 
that disregarded the plain facts of the situation; an insensibility 
which could sacrifice 2j0 ,000 men so long as he himself returned 
safely; and at the back of it all, fear-fear that the Russian army 
might escape him, fear that Alexander might not treat for peace, 
fear that his own life was in danger and fear that revolution might 
break out in Paris before he could return home. 

With the retreat from Moscow the Napoleonic edifice came 
toppling down. The defection of Prussia-a new Prussia, in- 
spired by the patriotism of Queen Louise and the reforms of 
Heinrich Friedrich Karl, baron von Stein and Gerhard von Scham- 
horst-enabled the Russians to seize in turn the lines of the Nie- 
man, Vistula and Elbe. The tributary states of western Germany 
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only waited for a safe moment to declare against their "liberator." 
Austria, for whom Metternich (priding himself on being the one 
man able to outwit Napoleon) had through five years of 
planning prepared just this opportunity for revenge, a t  last threw 
its armies into the fight. Even Bernadotte, now prince royal 
of Sweden, turned against his old commander. At Leip- 
zig (Oct. 18, 1813) Napoleon's hastily recruited second army 
was surrounded and destroyed, and the remnants were driven 
across the Rhine. A year later his third army, striking right and 
left against the allied invaders, was put out of action by the sur- 
render of Paris (March 31, 1814)~ and Napoleon signed his first 
abdication (April 11). His defeat was the result not merely of 
military failure, though that was what hurt him most; but of the 
damaging effect of his economic policy, which had sacrificed 
French commerce to the attempt to destroy British trade, and the 
industries of his allies to the promotion of those of France; to 
the burden of requisitioning, recruiting and taxation imposed upon 
every country that he had conquered or "liberated" (it made little 
difference which); to the five years' imprisonment and bullying 
of Pius VII, which sacrificed the benefits won by the concordat; 
and to the war weariness and disillusionment of the mass of the 
French people, who showed no enthusiasm either for national 
defense in 1814 or for a Napoleonic restoration in 1815. With 
the return of the Bourbons in the person of Louis XVIII, a 
brother of the former king, the Revolution came back to its 
starting point and France secured the constitutional monarchy 
based upon the bourgeois predominance that it had desired in 
1789. The charter of June 4, 1814, known as la Charte octroye'e 
(as having been granted by the king to his subjects and not ac- 
cepted from them), established a bicameral parliamentary system 
after the English model. The king was to appoint ministers, to 
convene and, when occasion arose, to adjourn or to dissolve the 
chamber of deputies and to sanction legislation passed by i t  and 
by the chamber of peers. 

The Hundred Days.-Here the history of the Revolution 
should end. All that happened in 1815 was an anticlimax. The 
Napoleon who returned from Elba had lost the magic of victory. 
The veterans of the Grande ArmCe came to his call; but many of 
his generals refused to take up arms against what they had recog- 
nized as the legitimate government of their country. The clergy 
were content under a Bourbon king. The merchants hated the 
idea of another war. The constitutionalists did not believe Na- 
poleon's protestations of liberalism (the Acte Additio~zelle) and 
suspected that a victory in the field would be followed by a restora- 
tion of the empire. As soon as the allies a t  Vienna (where the 
congress was still sitting and quarreling) heard of his return and 
of the flight of Louis XVIII,  they acted with unexpected prompt- 
ness and unanimity, declaring that Napoleon "had placed himself 
outside the pale" of society and recalling their armies for a fresh 
invasion of France. Napoleon struck first a t  Brussels, in front 
of which a Prussian army under Gebhard Leberecht von Blucher 
and a mixed British, German and Dutch-Belgian army under the 
duke of Wellington were caught almost unprepared. The Prus- 
sians retreated from Ligny and the British from Quatre Bras. 
Xapoleon pressed on, but not quickly enough, being confident of 
isolating and destroying Wellington; and at  Waterloo (June 18) 
he met with such stubborn resistance that Bliicher was able to 
come up in time to turn a defeat into a rout. Napoleon's second 
abdication followed four days later and on July 7 Louis XVIII en- 
tered again into his capital. (J. M. T.) 

THE BOURBONS RESTORED 

Louis  XVIII, From 1815.-Although the events of the first 
restoration had raised doubts of the Bourbons' fitness to rule, the 
allies could not agree upon any alternative. Ten days after Water- 
loo, therefore, Louis XVIII  was once more in France. The Hun- 
dred Days did much to complicate his task, since the allies were 
now resolved to punish the French people for the support that had 
been given to Napoleon. The second treaty of Paris (Nov. 1815) 
modified France's eastern frontier to its detriment, imposed an 
indemnity of 700,000,000 fr. and subjected its eastern de'parte- 
men t s  to a period of occupation by allied troops. I n  France the 

rifts in society were widened and the bitterness engendered by 
Napoleon's adventure was reflected when the elections of Aug. 
1815 returned an Ultraroyalist chamber known as la ckambre in- 
trouvable, and when Catholic Royalists in the south paid off old 
scores in a minor white terror. The forces of revolution and 
counterrevolution were no less opposed than before, and in spite 
of the liberalism of the charter of 1814, it would be far from 
easy for the king and his government to recreate a national unity 
and rally all Frenchmen to support the new Bourbon experiment 
in parliamentary monarchy. 

The violence of the white terror was, however, a transitory 
phenomenon. Although malcontents in France, as elsewhere after 
1815, formed secret societies and occasionally attempted insurrec- 
tion, the main importance of the period lies in the parliamentary 
struggle and the gradual acclimatization of constitutional habits. 

If England was taken as the chief pattern of constitutional 
government, the working of parliament in France was often very 
different. There were two chambers, that of peers and that of 
deputies, but members sat in a semicircle, an arrangement that 
made more for oratory and less for informal debate. The king 
was not obliged to choose his ministers from the majority and 
there were no disciplined parties, But there were three fairly 
definite groups whose struggle for power makes up most of the 
parliamentary history of this time. On the right, the Ultraroyalists 
(largely representing landed interests, the aristocracy, the cleri- 
cals and.former 6migrBs) may be called the party of the counter- 
revolution, because of their opposition to the egalitarian and secu- 
larizing principles of the great Revolution; but they did not aim 
at  restoring the ancien re'gime with all that that implied, being 
rather concerned with manipulating the new constitutional ma- 
chinery in order to regain an assured political and social pre- 
dominance. On the left, a t  first very few in number, were the 
Independents, a miscellaneous group of Bonapartists, Liberals 
and Republicans, whose chief bonds were distrust of the Bourbons, 
dislike of clericalism and belief in the Revolution and national 
sovereignty. In  the centre the Constitutionalists, opposed to 
revolution and to reaction alike and sincerely concerned to operate 
the regime of the charter, comprised many men of great intellec- 
tual distinction and enjoyed the support of the king, whom they 
provided with most of his ministers before 1820. Louis indeed 
saw the unwisdom of much of the Ultras' policy and knew that 
many of them had no conception of the real temper af the nation. 
This was shown in 1816 when he a t  length dissolved the chambre 
introuvable and when fresh elections gave the Constitutionalists 
a comfortable majority. For the next four years ministers and 
parliament worked more harmoniously, and much of the con- 
structive work of the restoration was achieved. The finances 
were overhauled and credit restored, and financial buoyancy en- 
abled France to pay the war indemnity and so to be rid of the army 
of occupation in the shortest possible time, namely three years. 
The last occupying soldier left French territory in Kov. 1818. 
In  the same year the loi Gouvion-St. Cyr established the basis 
upon which France's army was recruited during the next half 
century. Henceforward i t  was essentially a small professional 
force, raised by the conscription of an annual levy chosen by 
lot-in the first place for six or eight years. A military spirit was 
carefully cultivated, and governments might hope to rely on such * 

a force as a defense both against foreign invasion and against in- 
ternal disorder; but, shy of putting arms into civilian hands, 
they omitted to provide for an effective trained reserve. 

The Constitutionalists also legislated concerning the franchise 
and the press. Measures of 1817 and 1818 confined the vote to 
men over 30 years of age who paid 300 fr. a year in direct taxes 
and eligibility to men over 40 who paid considerably more; and 
the press laws of 1819, the most liberal of the restoration period, 
abolished the censorship as a restraint upon libel and allowed press 
offenses to be tried by jury instead of by special police tribunals. 
Yet the Constitutionalists' days of power were soon numbered. 
The great increase in the number of Independents elected in 1819 
caused widespread alarm and helped to split the Constitution- 
alists' ranks. When in 1820 revolutions broke out in various 
parts of Europe and a fanatic assassinated Charles Ferdinand, duc 
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de Berry, Louis XVIII's nephew and heir presumptive to the 
French throne (Feb. 13), the Ultras quickly exploited the situ- 
ation and induced the aging king to dismiss his ministers and to 
form, under the duc de Richelieu, a cabinet much further to the 
right, which paved the way for their accession to power. The 
electoral laws were drastically revised: scrutin de liste, whereby 
the elector voted directly in the chief town of his de'fiartement for 
as many deputies as were allotted to the de'partement, was replaced 
by the system of scrutin d'arrondissement, its great rival through- 
out the 19th century, in which he cast a single vote in the chief 
town of the arrondissement; the wealthiest electors, who paid 
1,000 fr. or more in direct taxation, were given a double vote. 
As a result, the 1821 elections were an Ultra triumph, and a new 
cabinet was headed by one of their ablest leaders, the comte de 
Villkle. In  1823, not content with this success, they rigged the 
electoral arrangements still further, made parliament septennial 
and secured a new chamber so zealous that it was dubbed la 
chambre retrouve'e. 

Thus Louis XVII I  had abandoned a middle-of-the-road policy 
and by the time of his death was much under Ultra influence. 
But despite the swing to the right the dynasty appeared to be firmly 
established. The country as a whole was economically prosperous; 
the activities of the Charbonnerie and other secret societies, 
notably in 1822, had been easily repressed; the regime had gained 
prestige from the speedy payment of the war indemnity and 
evacuation of foreign troops, from its subsequent admission to the 
Concert of Europe and from the success of the war undertaken in 
1823 to restore the authority of Spain's Bourbon king, Ferdi- 
nand VII. 

Charles  X (1824-30).-Louis XVII I  was succeeded by his 
brother Charles, hitherto the comte d'Artois, a man of much per- 
sonal charm but far less political sense, who had long been the 
avowed chief of the Ultras. With him as king, the Ultras might 
be expected to fulfil their program and maintain their ascendancy 
for a long period. Clerical control of education, already largely 
secured, was confirmed when in 1824 a prelate, D. A. L. de Frays- 
sinous, became minister of education and ecclesiastical affairs; in 
1825 the e'migre's who had lost their estates in the Revolution 
were compensated, on a nominal basis of ~,ooo,ooo,ooo fr., with 
interest derived from a conversion loan. But an extraordinary 
law making sacrilege a crime punishable by death (1825) remained 
a dead letter, and the Ultras failed in their attempt to renew the 
territorial aristocracy by re-establishing the right of primogeni- 
ture (1826). In fact, although they had reduced opposition in the 
chamber, they were unable to stifle it outside. Villkle's conversion 
loan antagonized many middle-class investors, and people in all 
sections of society were alienated by the growing influence of the 
church. The reappearance of the Jesuits, the activities of other 
religious societies (in particular the sinister role erroneously at- 
tributed to the Congregation, a society founded in 1801 to revive 
religious life in France), the prominent part taken by the royal 
family in religious ceremonies, all helped to fan the flames of anti- 
clericalism and to strengthen opposition. Furthermore Villkle's 
dismissal of Fran~ois  RenC Chateaubriand from his post as minis- 
ter of foreign affairs split his own ranks and antagonized one of 
the most powerful writers in the country. The Royalists were 
divided still further when in 1826 the Gallican comte de Mont- 
losier published a resounding attack upon clericalism. A violent 
press campaign ensued which Villkle could see no way to counter 
save by a more drastic press law, but this was virtually rejected 
by the chamber of peers, often notable for its sense and moderation 
during this period. Accordingly, by the end of 1827, when his gov- 
ernment had incurred still more odium because of its peaceable 
foreign policy-the battle of Navarino in which the Turkish fleet 
was destroyed was fought against his instructions-and its disso- 
lution of the Paris national guard, Villkle decided to pack the upper 
house and to dissolve the lower in the hope .of securing a more 
disciplined chamber through new elections. But he was disap- 
pointed. The opposition gained a majority of 60, and after a 
brief attempt to continue in office Villkle resigned. 

With an ill grace Charles X bowed to the storm and replaced 
Villkle by a cabinet headed by the vicomte de Martignac and re- 

cruited largely from the right centre. This cabinet pursued a con- 
ciliatory policy that relieved tension. But it  never had the 
king's loyal support or confidence. Charles continued to intrigue 
with his old friends and, in 1829, replaced Martignac by the prince 
de Polignac and a cabinet still more fanatically Ultra and unpopu- 
lar than that of VillPle. Such a choice was a challenge both to the 
chamber and to public opinion, tantamount, as  Metternich de- 
clared, to a counterrevolution. As soon as the chambers met in 
March 1830 there was a clash. The king's speech from the throne 
implied that he would brook no opposition; but the deputies replied 
with an address of no confidence. Charles's answer was to dissolve 
the chamber and order new elections. Thus the problem whether 
or not the king must choose his ministers from the majority and 
part with them when they lost the confidence of parliament came 
to a head. 

The dissolution was followed b y  intensive campaigning, but 
neither official pressure nor Polignac's ambitious foreign policy, 
with the brilliant capture of Algiers in June, was of any avail to 
win support fo r  the ministry. The opposition returned still 
stronger from the elections of July. Nevertheless Charles re- 
mained obdurate. The result was disastrous for the monarchy. 

T h e  Revolu t ion  of 1830.-The act which precipitated revolu- 
tion was the publication on July 26 of three ordinances : the cham- 
ber was once again dissolved; freedom of the press was virtually 
abolished; and the electoral law was modified so as to reduce the 
electorate to about 25,000 persons, almost all landed proprietors. 
I n  issuing the ordinances Charles invoked article xiv of the charter, 
which empowered him in case of need to make the necessary regu- 
lations and ordinances for the safety of the state. But his action 
was wholly contrary to the spirit of the constitution. Printers' 
strikes and journalists' protests were followed by armed demon- 
strations, and soon barricades were erected all over the capital. 
After three days' fighting (les trois glorieuses) the insurrection 
triumphed. Blind to the dangers of the situation, Charles had 
taken no serious precautions to ensure the success of his coup; 
and when he sought to preserve his throne by making concessions i t  
was too late. When a t  last he abdicated in favour of his grandson 
the duc de Bordeaux, known to French Legitimists henceforward 
as Henry V but to others, generally, as the comte de Chambord 
(q.v.), the fate of the dynasty had been decided in Paris. The 
elder branch of the Bourbons was set aside, and the son of Philippe 
EgalitC, Louis Philippe, duke of OrlCans, who had fought a t  
Jemappes in 1792, was now hailed as a citizen king devoted to the 
Revolution. 

T h e  J u l y  M o n a r c h y  (House of Bourbon-Orl6ans).-The 
revolution of 1830 was a victory of the bourgeoisie over the aris- 
tocracy, most of whom remained loyal to Charles X. I t  was a tri- 
umph for  Paris and a vindication of the charter and of popular 
sovereignty. The upper middle class now secured the political 
and social ascendancy for which it  had fought in 1789. The new 
king became not Philip VII, king of France, but  Louis Philippe, 
king of the French, and the deputies themselves imposed upon him 
a revised charter (la Charte bdcle'e). The chamber of peers was 
transformed from a hereditary into a nominated house, the censor- 
ship and the special tribunals were abolished, the franchise was 
extended, the alliance of throne and altar came to a n  end, the white 
flag of the Bourbons was replaced by the tricolour and a law of 
1833 was to provide for the establishment of state-aided primary 
schools in  every commune. Yet, although these changes were gen- 
erally accepted, the revolution of 1830 initiated a period of con- 
siderable unrest. At home economic difficulties, accentuated by 
the revolution and by the hard winter that follou~ed, led to unem- 
ployment and to widespread distress, and numerous workers' 
demonstrations culminated in a veritable insurrection a t  Lyons in 
Nov. 1831. I n  Paris, too, there were violent political demonstra- 
tions against Charles X's unpopular ministers, as well as anti- 
clerical riots in which the archbishop's palace was sacked. More- 
over, there were sharp differences of opinion concerning the 
purpose of the revolution. While the moderates, soon known as 
the Party of Resistance, held that its aims had already been 
achieved, the Party of Movement, headed by Jacques Laffitte and 
others on the left, regarded it  as the first step in the initiation of a 
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new era of liberty and wished the government t o  pursue an active 
policy abroad as well as a t  home and to support the revolutions 
which, inspired by France's example, broke out in  Poland, Italy 
and Belgium. 

But Louis Philippe was opposed to rash adventures, and his 
prudence helped to consolidate his government's position in 
Europe. He agreed with Talleyrand that France must join with 
Great Britain in solving the Belgian question and in forcing the 
Dutch to recognize Belgian independence. H e  resisted all tempta- 
tion to annex Belgian territory and refused the new Belgian throne 
for his son Louis, duc de Nemours. Thereby he secured England's 
friendship without diminishing French prestige. In  Italy, too, 
while refusing to support revolution, he demonstrated France's 
abiding interest in Italian affairs and concern with the balance of 
power by sending French troops to occupy Ancona (1832-38) SO 

long as Austrian soldiers remained in the Papal States. 
But the OrlCans government found that the task of establishing 

a regime acceptable to all Frenchmen was far from easy. Louis 
Philippe's assumption of the crown created a new schism, that of 
Orleanists and Legitimists, and it  might have been better for the 
Royalist cause in France had he been content to act as lieutenant 
governor of the kingdom or regent for Henry V. As it was, his 
government faced insurrectionary fire from two flanks. On the 
right there were the irreconcilable Legitimists who regarded him 
as a traitor and some of whom followed the duchesse de Berry in a 
futile attempt to  raise the VendCe in 1832. On the left there was 
the Bonapartist pretender, Louis Napoleon, who made two equally 
futile attempts at  insurrection in 1836 and 1840; and, much more 
formidable, there were the Republicans. These had gained, in the 
I ~ Z O S ,  many new adherents among workmen, students and others 
and, in the July revolution, had seized the HBtel de Ville in Paris 
and made a bid for power. After a momentary acceptance of the 
new regime they resumed their opposition, intensified their propa- 
ganda and multiplied their secret societies. Confined mainly to 
urban areas, they were more formidable than the Legitimists as 
being more concentrated and better versed in insurrectionary 
technique; and their vigour attracted new recruits from among the 
discontented. Thus the government had to face several Republi- 
can outbreaks, of which the 1834 risings in Paris and Lyons were 
the most serious. Numerous attempts to kill the king were also a 
feature of the first decade of his reign. The consequence of such 
disturbances was that the government took repressive measures 
and identified itself increasingly with the Party of Resistance, to 
which Louis Philippe, by no means content to be a king who reigned 
but did not govern, a-as in any case, temperamentally inclined. 
The right of association was restricted in 1834 and the press 
laws were considerably revised. By the end of the 1830s opposi- 
tion had been muzzled or driven underground, and during the 
ascendancy (1840-48) of the historian Fransois Guizot some years 
of internal peace and prosperity ensued. 

But this stability was illusory, since the basis of the regime was 
rapidly being undermined. A movement to extend the franchise 
had been set on foot without success before 1840, and Guizot was 
no less unyielding when a new campaign was launched in 1847. 
Thus the regime which claimed to represent the juste milieu kept 
the vote from an important and growing section of the middle class 
that included many educated men and confined it  to the 200,000 
wealthiest citizens, among whom the new aristocracy of the manu- 
facturers was conspicuous. This failure to broaden the basis of 
the regime politically was the more serious because of the govern- 
ment's neglect of social problems. 

Industrialization had gained considerable momentum since the 
late 1820s, especially in the cotton and textile industries of Alsace, 
Normandy and the Nord, the silk industry in and around Lyons 
and the metallurgical industries of the Loire basin and Lorraine. 
I t  led to the sudden growth of towns and of an urban population 
that lived a precarious existence in crowded and unsanitary condi- 
tions, subject to long working hours, to disease and to sudden un- 
employment. This new proletariat was primarily interested in the 
improvement of its living and working conditions, but successive 
governments pursued a rigid policy of laissez jaire, holding that it 
was none of their business to interfere between employer and em- 

ployed. The only significant social measure, the first Factory act 
of 1841, remained largely ineffectual for lack of a proper system of 
inspection. When the government and the majority of the em- 
ployers gave no thought to their relief the workers naturally looked 
elsewhere. They found many prophets and teachers to give them 
encouragement, as this period of French history was conspicuous 
for the fertility of the ideas provoked by the new phenomenon of 
industrialization. While the ideas of the comte de Saint-Simon 
(1760-1825) were immensely important for their emphasis upon 
industrial power and its efficient organization, J. C. L. de Sismondi 
(1773-1842) attacked the principle of laissez faire and advocated 
state intervention to regulate the use of property, Louis RenC Vil- 
lermC (1782-1863) and others investigated and made public the 
evils of working-class conditions, and a host of theorists and re- 
formers put forward proposals for the regeneration of society. 
I t  was now that socialism for the first time became a factor of 
importance, with the pre-Marxian Communists, heirs of Babeuf, 
with the Christian Socialists influenced by the great liberal Catho- 
lics Hugues Lamennais and Jean Lacordaire, with the Fourierists, 
whose leader is regarded as the father of consumers' co-operatives, 
and with the supporters of state socialism such as Louis Blanc, who 
published his Organisation du travail in 1839. These movements 
and the writings of such people as Flora Tristan and P.  J. Proudhon 
(whose famous Qu'est-ce que la proprie'te' appeared in 1841) did 
much to arouse a social conscience. They meant, moreover, that 
many who looked to a republic for salvation envisaged it  now as 
a social democracy. Underneath the seemingly calm surface there 
was a great fermentation of ideas, which was strengthened by the 
presence. in Paris especially, of many foreign political exiles and 
by the existence of a new cheap press. 

The turning point of the latter part of Louis Philippe's reign 
came with the economic crisis of 1846, which originated in the fail- 
ure of the corn and potato crops over a great part of northern and 
western Europe. The price of wheat rose sharply-1847 was 
known as "the year of dear breadH--purchasing power declined 
and the agricultural depression was soon followed by an industrial 
one, on top of which came a financial crisis resulting largely from 
overspeculation in the first French railways and from shortage of 
investment capital. Thus Guizot had to face widespread dlscon- 
tent, which was aggravated by revelations of corruption in high 
places and by the setbacks and unpopularity of his foreign policy. 
During Adolphe Thiers' ministry of 1840 the Anglo-French entente 
had been virtually shattered by the eastern crisis, mhen France's 
championship of its Egyptian protCgC Mohammed Ah had led to a 
rift in the Concert of Europe (see EASTERN QUESTION) and to a 
danger of war in which France risked complete isolation. Guizot 
had temporarily patched things up; but the question of the Spanish 
marriage in 1846-when Louis Philippe's son Antoine, duc de 
Montpensier, married the infanta Maria Luisa Fernanda (the 
heiress presumptive of Spain)-led Lord Palmerston to think that 
he had been tricked. This made the rupture final and encouraged 
Guizot and his master to align themselves more closely v i th  the 
conservative powers. The unpopularity of such an alignment when 
the breezes of liberalism were once again stirring throughout 
Europe was not mitigated by the completion of the conquest of 
Algeria and even in parliament, in the manipulation of which he 
had shown himself a past master, Guizot's tenure of power looked 
less secure. I t  was in such an atmosphere that, in 1847, the new 
movement for parliamentary reform, the famous banquets cam- 
paign, was launched. 
The Revolution of 1848.-The culminating banquet, arranged 

to take place in Paris on Feb. 22, 1848, was banned. Nonetheless 
on that day crowds gathered near the rendezvous and demonstrated 
against Guizot. Barricades and red flags also appeared in working- 
class districts, and Louis Philippe, alarmed by these signs of public 
feeling, at last dismissed his unpopular minister. I t  looked as 
though all trouble was over. Unfortunately, as the result of an 
incident in front of the ministry of foreign affairs on Feb. 23, 
troops fired upon a crowd of demonstrators. The temper of the 
populace at  once changed, and peaceful manifestations became 
armed insurrection. On Feb. 24 Louis Philippe, now more than 
74 years old and greatly discouraged by this new turn of events 
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and b y  his lukewarm reception when he reviewed the national 
guard, abdicated in favour of his ten-year-old grandson Philippe, 
comte de Paris, and withdrew to exile in England where he died 
three years later. But his departure did not save his dynasty, 
for the revolutionaries ignored his grandson's claims and set up a 
republic. 

Thus another attempt to found a permanent system of govern- 
ment after the English pattern had foundered, and a revolution 
in Paris was once again meekly accepted by the provinces. There 
was no attempt to raise the Orleanist standard. The house of 
OrlCans had represented little more than a useful expedient of 
middle-class governance, and once the middle classes began to lose 
faith in i t  there were none to defend it. 

THE SECOND REPUBLIC 

While parliament would doubtless have accepted a regency for 
the comte de Paris, its authority was swept aside when the Palais 
Bourbon was invaded by crowds and when revolutionary leaders 
set up a republican government at  the Hatel de Ville. This procla- 
mation of a second French republic aroused the gloomiest fears 
and the most extravagant hopes in France and Europe. Both were 
to prove unwarranted. The new rulers of France, most of them 
middle-class lawyers and journalists, might abolish slavery in the 
French colonies but were not the men to set Europe ablaze in a new 
revolutionary crusade for the emancipation of peoples; in spite 
of a good many fine words the second republic was eminently 
pacific. Nor on the other hand could they transform France into 
the blissful socialist utopia imagined by some of their supporters. 
In  fact the new regime laboured from the outset under two serious 
disadvantages. I ts  leaders were themselves divided and they rep- 
resented but a minority of the country a t  large. .As in 1830, so in 
1848 there were two opposing views of the purpose of the revolu- 
tion, and the provisional government a t  the Hate1 de Ville repre- 
sented an uneasy compromise between them. For the majority 
(Alphonse de Lamartine and others), the revolution was a political 
change whereby a monarchy with a restricted franchise was to be 
replaced by a free democratic republic based upon universal suf- 
frage; but for the minority, men such as Louis Blanc and A. A. 
Ledru-Rollin, it also heralded a social and economic transforma- 
tion. The clash between these two conceptions was at  the outset 
symbolized by the unsuccessful attempt of the extremists to sup- 
plant the tricolour by the red flag. But although Louis Blanc and 
his friends were a minority in the government they had many sup- 
porters in the streets. and their colleagues were obliged to make 
important concessions to their ideas when they reduced working 
hours, proclaimed the right to work, appointed Louis Blanc chair- 
man of a permanent commission to investigate labour problems 
and established ateliers nationaux (national workshops) to relieve 
the more acute unemployment. This was a radical departure from 
the laissez faire policy of the July monarchy. Equally radical 
politically was the decision to give all Frenchmen over 21 years 
of age the vote. The decree of March 5 fixing elections to a na- 
tional constituent assembly brusquely increased the French elec- 
torate from about 200,000 to approximately 9,000,000, many of 
whom, in spite of the education law of 1833 and the growth of the 
press, were illiterate. However generous the gesture, it contributed 
to the undoing of the republic, for acceptance of the February revo- 
lution did not mean that the majority of Frenchmen had become 
convinced Republicans. Not only were they not so, but measures 
such as the addition of 45 centimes to direct taxation, rumours of 
Socialist threats to private property and reports of continued dis- 
turbances in the capital aroused their fear and distrust. Thus al- 
though most candidates called themselves Republicans, a great ma- 
jority of the new deputies were returned as Conservatives and 
champions of order. The Radicals and Socialists won only IOO 

seats out of 876 and clearly still represented only an urban minority 
whose preoccupations were very different from those of France as 
a whole. The result was growing tension between the majority 
in the new assembly and the extremists in Paris, who on May 15 
made a vain attempt to set up  a t  the HBtel de Ville a new govern- 
ment more to their liking. 

T h e  J u n e  Days.-The great clash occurred, however. over the 

problem of unemployment which the upheaval of t h e  revolution 
had itself increased. The ateliers nationaux as set up by the pro- 
visional government and organized by Alexandre Thomas Marie 
and Pierre Emile Thomas were a travesty of those envisaged by 
Louis Blanc and became little more than a gigantic system of out- 
door relief which attracted the idle and workless from far and near, 
demoralized them and increased the risk of disorders. The as- 
sembly therefore decided that the ateliers must be dissolved, young 
bachelors enrolled in the army and the rest given employment pri- 
vately or sent to public works in the provinces. Toward the end 
of June the executive commission, which had succeeded the pro- 
visional government when the assembly came into being, imple- 
mented the decision, and dissolution was decreed. Thereupon the 
workers, furious a t  what they considered the government's treach- 
ery in ignoring its guarantee of the right to work, determined t o  
resist, and the working-class districts of the capital rose in sym- 
pathy with them. The insurrection of the June days, unlike t h e  
earlier disturbances, was less a political affair than an outbreak of 
the class war, a rising of exasperated and often hungry workers in  
defense of what they believed to be their rights; and as such it  was 
fought and repressed with great ruthlessness. But it  had important 
political consequences. I t  thoroughly alarmed the middle and 
upper classes, i t  discredited the Socialists and i t  led to the restric- 
tion of many of the liberties granted earlier. The host of clubs, 
born of the February revolution, were placed under supervision, 
new press laws introduced and working hours again lengthened. 
"The Republic is dead," exclaimed Lamartine, and this was cer- 
tainly true of the social republic, for the conservative tendencies 
of the assembly and temper of the country at large were immensely 
strengthened. Socially moreover, the June days laid bare and 
intensified the unhappy new cleavage between the proletariat and 
the rest of society in France. 

T h e  Prince-President  a n d  t h e  Coup dy$tat.- he republic 
however, continued in name, and the constituent assembly pro- 
ceeded with its main task of constitution making. The new con- 
stitution voted in November reflected the reaction against par- 
liamentary monarchy after the English pattern and harked back 
to 1789. I t  insisted on the separation of powers and on a single 
chamber or legislative assembly elected by universal suffrage. 
But it provided that the president of the republic should also be 
elected by universal suffrage, it devised no machinery for resolving 
any conflict between executive and legislature and it  made the con- 
stitution very difficult to revise. These were to prove grave de- 
fects. 

The first part of the new dispensation came into being when the 
president of the republic was elected in December. The man 
elected was the enigmatic conspirator Prince Louis Napoleon, who 
had spent most of his life out of France but had been chosen dep- 
uty by a number of dkpartements in by-elections earlier in the 
year. Many of those who knew him personally thought him a 
nonentity, but he bore a magic name which stood for order, glory 
and prosperity and which the growth of the Napoleonic legend 
and his own clever propaganda helped to popularize. H e  received 
an overwhelming majority, handsomely defeating such leading re- 
publicans as Lamartine, Ledru-Rollin and Louis Cavaignac. His 
election was to complete the overthrow of the republic, for he re- 
garded it  as his mission to restore the empire. 

During the next three years Louis Napoleon worked for his 
ambition with patience and astuteness, building up a personal 
following, winning popularity by a series of tours in the provinces 
and putting his henchmen in control of the army; he also gained 
the support of the majority of French Roman Catholics by using 
French troops originally intended to defend the Roman republic 
against Austria for the restoration of Pope Pius I X  and by sup- 
porting the loi Falloux of 1850, which gave to the free or private 
schools mainly run by religious orders the recognition for which 
they had been contending for 30 years. The main obstacle to his 
designs was the legislative body that had been elected in May 
1849. The majority of the new deputies were Royalist, yet unable 
to restore the monarchy because the schism between Legitimists 
and Orleanists remained unhealed. Accordingly all that they 
could do was to try and resist the pretensions of their rivals. But 
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their action in disfranchising a Targe number of Republican voters, 
in spite of Louis Napoleon's opposition, by a modification of the 
electoral law in 1850 and their refusal to amend the constitution 
to permit his immediate re-election as president enabled him to 
represent them as reactionary and obstructive. By the summer of 
18 51 relations between executive and legislature had become de- 
cidedly strained, and the political future appeared the more uncer- 
tain because the term of each was due to expire in 1852. Deter- 
mined to retain his power but debarred by the assembly from doing 
so, the president had no recourse save to a coup d'ktat, which after 
careful preparations he carried out on the night of Dec. 1-2, 
1851. The chief party leaders were arrested, the chamber was oc- 
cupied by troops and the assembly was dissolved. Full universal 
suffrage was promptly restored, and the president announced that 
a new constitution would be promulgated and submitted for popu- 
lar approval through the typical Napoleonic device of a plebiscite. 
Although not formally restored until Dec. 2, 1852, the empire was 
virtually in being from the day of the coup. 

THE SECOND EMPIRE 

Although he had broken his oath to the constitution and there 
was a sh&v of Republican resistance in the south and elsewhere, 
Louis Napoleon's coup was widely popular. The plebiscite in Dec. 
18j1 approved it by an overwhelming majority, and the vote in 
favour of the restoration of the empire was almost as large. For 
most Frenchmen were tired of parliamentarism and of internal 
unrest and ready enough for a time to surrender constitutional 
liberties to a strong government if it could ensure continued order 
and increasing prosperity. I t  remained to be seen whether Na- 
poleon III,, as Louis Napoleon now became, could recreate a real 
unity among Frenchmen, rally them around an authoritarian gov- 
ernment and establish a dynasty. During the first eight years the 
omens were good. 

The Cons t i tu t ion  of 1852.-Napoleon's system of government 
and the constitution of 1852 gave little scope for political activity. 
The upper house or senate consisted of nominated or ex officio 
members; the lower house or legislative body (corps lkgislatif) 
sat for only three months in the year and could neither choose its 
own president nor publish its debates. General elections occurred 
only once every six years and then were subject to strong official 
pressure and to the gerrymandering of constituencies. The press 
was strictly controlled and all members of parliament, magistrates 
and officials were required to take an oath of allegiance. 

Thus political life was effectively stifled, the number of political 
daily papers dropped sharply and even in 1857 the elections re- 
turned only five opposition deputies, many opponents of the regime 
being either in exile or preferring to abstain from active politics 
if being a deputy meant taking the oath. 

Economic a n d  Social Affairs.-But the absence of political 
excitement was compensated by economic activity, splendour at 
home and prestige abroad. The great depressions that had started 
in 1846 and been aggravated by the disturbances of 1848 had come 
to an end. The Second Empire saw a great French economic de- 
velopment in which much of the economic structure of modern 
France was built. The railways, begun under Louis Philippe, were 
more than trebled in extent, and the fact that most of the big lines 
radiated from it made Paris more than ever the economic, social 
and intellectual capital of the country. Encouraged by the em- 
peror, Saint-Simonians like the brothers Emile and Isaac Pereire 
founded great credit institutions such as the CrCdit Mobilier or 
joint-stock banks such as the SociCtC GCnCrale. I n  consequence 
there was intense speculative activity and a big increase in the 
number of small investors. At the same time France's overseas 
trade was nearly quadrupled in value between 1851 and 1869, while 
the progress of industrialization had transformed the country by 
1870 into a considerable industrial power. These developments 
had social and international significance. The growth of towns 
continued, while families, for example that of Paulin Talabot, built 
up financial empires extending well beyond the French frontiers. 
There was a greater concentration of wealth in the hands of a few 
and a still greater contrast between their wealth and the poverty 
of the many. But if France now counted much niore as a financial 

and industrial power it must be remembered that these develop- 
ments directly concerned only relatively small sections of the total 
population. Essentially France remained a land of artisans and 
peasants. 

Splendour also entered into Napoleon's calculations. Whereas 
the July monarchy had appeared drab and humdrum and the sec- 
ond republic disorderly, the Second Empire shone by its magnifi- 
cence, by its public ceremonies (in which the army often took a 
conspicuous part), by its great exhibitions (1855 and 1867) and, 
after the emperor's marriage in 1853 to the beautiful Spanish 
countess EugCnie de Montijo, by its sumptuous court fdtes. 

Foreign Affairs, t o  1867.-But the crucial issues depended 
now, far more than under the restoration or July monarchies, upon 
foreign policy, since his name, his ambitions and his system of 
government all impelled Napoleon to a forward policy abroad. 
There initially he obtained remarkable success. Suspect a t  the 
outset as a parvenu adventurer, he was by 18 j6 recognized as the 
foremost sovereign on the continent. A lifelong student of Na- 
poleon 1's career and his imitator in so much, he saw that his 
uncle's great blunder had been to antagonize England. So when 
in 1853 Russian intervention in a dispute concerning the Holy 
Places of Jerusalem reopened the whole eastern question and once 
again imperilled the existence of the Ottoman empire. he seized 
the opportunity to stand by Great Britain and engaged France to 
fight in the Crimea as an indispensable ally. This enterprise 
brought France no tangible gains but was of great importance 
diplomatically. The English alliance gave Napoleon respectability 
while the defeat of Russia and the holding of the peace congress 
at Paris in 18j6 brought France prestige. Once again the empire 
shone in comparison with the two preceding regimes. Moreover, 
the birth of an heir, NapolCon Eugbne Louis Jean Joseph, the 
prince imperial, in 1856 enhanced the dynasty's prospects of con- 
tinuance. 

The Italian War of 1859.-But this brilliant opening was soon 
clouded, for Napoleon's ambitions to overthrow the Vienna settle- 
ment and redraw the map of Europe led him into courses wholly 
contrary to France's traditional interests and impaled him upon 
the horns of a dilemma. As a Bonaparte and a former Carbonaro 
wha had taken part in the Romagna rising of 1831, he had par- 
ticular sympathy with Italy; and many of his entourage urged him 
now that he was emperor to espouse the Italian cause. Felice 
Orsini's dramatic attempt upon his life in Jan. 1858, instead of 
deterring him, impelled him to action. In  July, a t  a secret inter- 
view with Count Cavour at  Plombikres, he promised Sardinia 
France's aid for a war against Austria which should rid Italy of the 
Austrian yoke "from the Alps to the Adriatic" and regroup its 
states in an Italian confederation under the presidency of the pope. 
For its services France was to re~e ive  Nice and Savoy. Had all 
gone according to plan Napoleon might well have scored a signal 
triumph, earning the gratitude of the Italians for their liberation 
and the applause of his own people for an addition to his territory 
in defiance of the treaties of 1815 and for a solution of the Italian 
question that would have eliminated Austria and made the Italians 
grateful clients of France. Unfortunately, once the war had 
broken out in April 1859, events outran his control. 

The reactionary Pius I X  was highly unpopular, and a series of 
plebiscites in central Italy favouring union with Piedmont swept 
away Napoleon's papal confederation before it  had begun to take 
shape. Moreover, the strength of Austria's resistance, Prussia's 
menacing attitude on the Rhine and criticism a t  home led him to 
make peace before he reached the Adriatic. The war was success- 
ful as far as it  went, and Napoleon obtained Nice and Savoy; but 
it was at a high cost. H e  had disappointed the Italians by not 
completing the expulsion of the Austrians; he had given the im- 
petus for the union of the whole of the peninsula under the house 
of Savoy in spite of his wish to keep it  divided; and he had aroused 
the bitter hostility of the pope yet found himself obliged, in de- 
ference to French Catholic opinion, to maintain French troops in 
Rome to preserve what remained of the temporal power of the 
papacy. Moreover, by annexing Nice and Savoy in spite of public 
protestations that he had no designs on them he did much to alien- 
ate England. 
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The Italian war was aIso a turning point in the internal politics 

of the Second Empire. I t  estranged the French Catholics because 
of the diminution of the temporal power and thus impelled Na- 
poleon to angle for the support of the left by granting an amnesty 
that led to the return of many political exiles, by relaxing control 
of the press and by extending the powers of the legislature. At 
the same time the Anglo-French commercial treaty of 1860 marked 
a step in the direction of greater freedom of trade and was a 
notable departure from the rigid protectionism characteristic of 
French economic policy since early in the Restoration. But these 
changes, instead of winning Kapoleon fresh supporters, angered 
many manufacturing interests and encouraged his political op- 
ponents to take advantage of their greater freedom. Once again 
there emerged an opposition comprising both the left and the right: 
after ten years the emperor had failed both to disarm all the ad- 
herents of former regimes and to win the allegiance of the masses 
of the industrial workers, who were increasingly attracted by the 
Socialist theories of Proudhon, Marx and nlikhail Bakunin. In 
the elections of 1863 opposition candidates polled about 2,000,000 
votes and gained 35 seats and, significantly, the big towns such as 
Paris, Lyons and Marseilles voted mainly Republican. This new 
opposition, which included such notable figures as the Legitimist 
A. P.  Berryer, the Orleanist Adolphe Thiers and the Republican 
Jules Favre, pressed for further liberal reforms and a return to 
full parliamentary government. I t  was the opposition to the au- 
thoritarian empire that now attracted the main political and jour- 
nalistic talent, and the regime was weakened by the lack of out- 
standing personnel. 

T h e  Seven Weeks' War.-In Europe after 1860 Napoleon 
seems to have cherished two main ambitions, to complete the liber- 
ation of Italy by inducing Austria to cede Venetia and to win terri- 
tory in the Rhineland or Belgium for France as a reward for 
services in assisting either Austria or Prussia toward the unification 
of Germany. He achieved the first by devious means but failed 
ingloriously in the second. The German question was the crucial 
issue for the balance of European power in the 186os, and in his 
handling of it  Napoleon, now a victim of a painful disease and 
aging rapidly, fumbled disastrously. H e  negotiated with both 
Prussia and Austria but failed or neglected to secure from either 
binding agreements to further his own territorial designs. When 
the Seven Weeks' War began in 1866 he expected that it would 
be a protracted affair in which he could profitably intervene as 
mediator. H e  was completely taken aback by Prussia's swift and 
overwhelming victory over Austria a t  Koniggratz. Austria did 
indeed appeal for Napoleon's good offices and cede Venetia, which 
he proceeded to hand over to Italy; but as he hesitated to back his 
mediation by force Prussia could snap its fingers at his suggestion 
that France should be compensated for the alteration in the bal- 
ance of power by an extension of its eastern frontiers. The fact 
that France was obliged to accept the unification of northern Ger- 
many under Prussian hegemony without any compensation was 
universally recognized as a grave blow to its influence and pres- 
tige. The simultaneous failure of the costly expedition to Mex- 
ico, where Napoleon had hoped to create a new French sphere of 
influence by setting up an empire under the Austrian archduke 
Maximilian, was a further blow. 

Liberalism.- In consequence of these setbacks Napoleon 
found it necessary to appease French opinion by fresh liberal re- 
forms. In  1867 he granted the legislative body the right of inter- 
pellation and relaxed the laws controlling the press and public 
meetings. In  1869, after general elections had increased the op- 
position votes to 3,000.000, he finally decided to restore parlia- 
mentary government. I n  Jan. 1870 Emile Ollivier, one of the five 
opposition deputies of 1857, formed the first ministry of the 
Second Empire that was responsible to parliament, and in May the 
French people were asked to pronounce in a plebiscite their ap- 
proval of the reforms introduced by the emperor since 1860. This 
recourse to the plebiscite, denounced by the Republicans as a 
denial of parliamentary sovereignty, was a clever move, for it 
was an invitation to give a vote of confidence in the empire. As 
such, it  was a signal success: more than 7,000.000 persons, nearly 
as many as had approved the coup d'Ctat of 1851, once again 

voted "yes." I n  spite of a growing number of strikes, the multi- 
plication of revolutionary societies and the 1,500,000 "nos" 
(mainly in the big towns), the empire seemed to have gained a 
new lease on life. Yet within four months an egregious blunder in  
foreign policy was to precipitate its downfall. 

T h e  Franco-German War.-Ever since 1866 French feeling 
against Prussia had been growing, and in July 1870 the news that 
Prince Leopold of Hohenzollern-Sigmaringen was candidate for 
the vacant throne of Spain aroused great excitement and fears of 
encirclement. When Vincent Benedetti, the French ambassador 
in Berlin, induced King William I of Prussia to secure the with- 
drawal of this candidature, France won a great diplomatic victory. 
But OIIivier and his foreign minister, the duc de Gramont, threw 
it  away by proceeding to demand a formal guarantee that  the 
candidature should never be renewed. This mas an insult t o  the 
Prussian king, who had given his word, and it  gave Bismarck the 
desired opportunity to provoke France into a war that would 
enable him to complete Germany's unification. The famous Ems 
telegram goaded both French and German opinion, and the French 
government, in spite of the warnings of Thiers, declared war on 
J ~ Y  19. 

Although such a war had been expected and was confidently ac- 
cepted by the majority of Frenchmen, France was diplomatically 
and militbrily ill-prepared. Napoleon's attempt after 1866 t o  
form a triple alliance with Austria and Italy had broken down, 
largely because of his reluctance to abandon Rpme; and his wise 
proposals for military reforms had been frustrated largely be- 
cause of the unimaginativeness of the high command and the 
parsimony of the legislative body, both of which completely under- 
estimated Prussian power. The result was an overthrow almost 
as swift as that of Austria in 1866 and still more complete. (See 
FRANCO-GERMAN WAR.) The French armies fought with ac- 
customed gallantry, but they were outgeneralled, outnumbered and 
outmanoeuvred. Defeat followed upon defeat, and with each new 
blow trust in the empire ebbed away. By the end of August 
Achille Bazaine was blockaded in Metz and the fate of the em- 
pire depended upon the only remaining force of any size, the army 
commanded by Marshal Marie MacMahon and accompanied by 
the emperor. I t  attempted a junction with Bazaine only to meet 
defeat in the great battle of Sedan. On Sept. 2 the whole army 
capitulated and, with it, the emperor. The empress EugCnie, 
who had acted as regent in Napoleon's absence from Paris, had no 
hope of maintaining a regime that had brought such disasters upon 
France. On Sept. 4 there was a bloodless revolution in Paris, and 
a republic was once again proclaimed. The empress fled to Eng- 
land and was later joined by Napoleon, who died there in 1873 
a sick and broken man. The Second Empire like the first had 
ended in defeat and invasion. (J. P. T. B.) 

THE THIRD REPUBLIC, TO 1914 

T h e  G o v e r n m e n t  of N a t i o n a l  Defense.-The capitulation a t  
Sedan on Sept. 2 ,  1870, left the deputies of the legislative body 
debating what sort of provisional government should take the place 
of the empire. The Republican opposition fell into two groups: 
the moderates led by Jules Simon and Jules Favre, and the radi- 
cals led by LCon Gambetta, whose electoral manifesto a t  Belle- 
ville of the previous year became the textbook of the new radical- 
ism. As in 1830 and 1848, they decided to proclaim the new 
republic a t  the Hatel de Ville. Favre and Gambetta did this on 
Sept. 4 and proceeded to set up an emergency government of na- 
tional defense to keep a t  bay the revolutionary groups. I t  was 
headed by Gen. Louis Jules Trochu, governor of Paris, and was 
composed of the deputies for Paris and of those who had been 
elected in Paris but had chosen another constituency. Yet another 
French revolution had been made in Paris, and this time it  was a 
bloodless one. I t  was the men whom Paris had chosen, including 
Favre, Simon and Gambetta, who now ruled France. 

A fortnight later Favre, as minister for foreign affairs, met 
Bismarck at  Ferrikres. H e  failed to come to terms, so the gov- 
ernment was confronted x i t h  the threefold task of defending 
Paris, seeking foreign support and rousing the provinces to defend 
the country. On Sept. 19 the German armies besieged the capital. 
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Thiers was sent on a tour of the European capitals to seek foreign 
help. As the government was shut up in Paris it  had to maintain 
a delegation a t  Tours, headed at  first by Isaac Moi'se "Adolphe" 
CrCmieux, minister of justice. On Oct. 7 Gambetta, as minister 
of the interior, escaped from Paris in a balloon, floated safely over 
the German lines and reached Tours. There he created virtually 
a personal dictatorship, designed to infuse fresh energy into the 
war effort of the provinces. 

The government failed in all three tasks. The siege of Paris 
lasted four months, and the city endured great hardships. Thiers 
failed to gain foreign help. Gambetta raised large forces by a 
leve'e en masse, but they were sadly short of arms and supplies. On 
Oct. 27 Bazaine capitulated a t  Metz. Gambetta's new levies met 
with successive defeats. The winter was exceptionally severe. and 
the food supplies of the besieged capital ran out. On Jan. 18, 
1871, the king of Prussia was crowned as emperor of Germany in 
the Hall of Mirrors in the palace of Versailles. Ten days later the 
French government was compelled to sign an armistice. Bismarck 
insisted that a national assembly be at  once elected, competent to 
conclude a treaty of peace. General elections were arranged for 
Feb. 8, and the new assembly met at  Bordeaux on Feb. 13 to ac- 
cept the resignation of the government of national defense. 

T h e  " Government  of M. Thiers."-The elections had been 
inevitably held in conditions of extraordinary confusion, and their 
central issue had been peace or war. Because the Bonapartists 
were discredited by Sedan and the Republicans were associated 
with carrying on the war, the electorate-which mainly wanted 
peace-turned to the Royalists. The national assembly was com- 
posed of about 180 Legitimist Royalists and 2 2 0  conservatives, 
predominantly Orleanist Royalists; 2 0 0  Republicans, divided al- 
most equally between moderates and extremists; and about 30 
Bonapartists. I t  thus had a Royalist majority and was by a large 
majority in favour of concluding peace with Germany. The vet- 
eran Thiers, on Feb. 17, 1871, was appointed "chief of the execu- 
tive of the French Republic." H e  was to work "under the control 
of the national assembly and with the help of ministers, whom 
he shall choose and over whom he shall preside." I n  this way 
began the "government of M. Thiers" which undertook the formi- 
dable tasks of concluding peace, liberating France and restoring 
public order. 

The Treaty of Frankfurt.-On March r the assembly affirmed 
the overthrow of Napoleon I11 and his dynasty and ratified by 546 
votes to 107 the terms of the peace treaty that Thiers and Favre 
had negotiated with Bismarck. The terms were harsh and had 
both immediate and long-term importance for France. France 
undertook to pay an indemnity of 5,000,000,000 fr. and to main- 
tain the cost of German forces of occupation in its northern prov- 
inces until the indemnity had been paid. The other two main 
provisions rankled even more than the indemnity: France gave up 
Alsace and Lorraine to Germany and agreed that German troops 
should make a formal triumphal march through Paris. The 
former provision bred in the next generation of Frenchmen a de- 
sire for revenge and for recovery of the lost provinces; the latter 
contributed, with other factors, to the outbreak of the Paris com- 
mune on March 18. The treaty was signed a t  Frankfurt on 
May 10. 

The Commune (1871).-During the Franco-German War there 
had been several revolts, mostly led by the small but active class 
of professional revolutionaries such as Auguste Blanqui. The 
commune was the product of the social upheavals of the long siege 
of Paris, the aftermath of disastrous war and the social discontent 
bred by Bonapartist dictatorship. I t  was precipitated by a sense 
of outraged civic pride when German troops marched down the 
Champs BlysCes and when it  became known that the national as- 
sembly had decided to move from Bordeaux not to Paris but to 
Versailles. I t  seemed that a restoration of the kingdom might be 
proclaimed, by a Royalist assembly, from the palace of the kings. 
Many of the wealthier citizens of the capital had left it, and about 
40,000 e'vacz~e's and refugees from the German-occupied propinces 
had poured in. Paris, which had proclaimed the republic on 
Sept. 4, now tried, under more extremist Republican leadership, to 
provide once again the model of revolutionary action for the 

whole of France. It appeaIed to the traditions of 1793, just as 
on Sept. 4 the moderates had appealed to the traditions of 1830 
and 1848. Its example was followed, by Lyons, Marseilles and 
St. Rtienne, with fainter responses in Toulouse, Narbonne and 
Limoges. But it failed, and the government of Thiers retook the 
city by force of arms. On May 21 the troops of Versailles entered 
the city. The merciless repression that followed recalled the June 
days and for a time destroyed the revolutionary parties, as well as 
the leadership of Paris. The destruction of the commune paved 
the way for a more conservative republic. Meanwhile, the pre- 
liminary tasks, which Thiers undertook to fulfil without prejudg- 
ing the constitutional issues of the new regime, were speedily and 
ably carried out. 

Econonzic Recovery.-When Thiers in June 1871 floated his 
first loan to pay the first instalments of the indemnity, it was 
oversubscribed two and a half times. I t  was a remarkable 
tribute to the resilience of France and to the firm leadership of 
Thiers that there was such confidence in the new government. 
The second loan a year later for the remaining 3,000,000,000 fr. 
was oversubscribed 13 times. By getting Bismarck to agree to  
the earlier withdrawal of troops in proportion to payment of the 
indemnity, Thiers ensured that France was completely liberated 
by Sept. 1873, which was two years sooner than Bismarck had 
contemplated. By his overhaul of French military organization 
he laid the basis, a t  the same time, for the future military re- 
covery of France. 

The economic reasons for this remarkable recovery of France 
were that the two years after Sedan saw the climax of a phase of 
expansion which had begun in 1859. Between 1859 and 1869, 
French imports had increased in value from 1,640,000,000 fr. to 
3,153,000.000 fr.; its exports from 2,266,000,000 fr. to 3,075,000,- 
ooo fr. Its total tonnage of shipping had increased in the same 
decade by more than one-third. Its industrial output, especially 
in the h e a ~ y  industries and in textiles, had grown fairly steadily. 
In  some respects the defeat a t  Sedan and the exacting terms of the 
peace gave an impetus to greater production. I t  stimulated public 
spirit and encouraged Frenchmen to work harder and more pur- 
posefully. The previous decade of railway building, rising prices 
and wages and agricultural prosperity laid the basis of a boom in 
the years 1870-73. During these years the factories were working 
at  full speed; coal and steel output, in spite of the loss of the rich 
areas of Alsace and Lorraine, were on the upgrade; and prices 
and wages continued to rise. The index of prices, which had stood 
at  I44 in 1869, stood a t  159 in 1873, and wages tended to follow 
suit. Thiers used these economic opportunities wisely and well, 
and when he fell from power on May 24, 1873, he had earned the 
title of "liberator of the territory." 

Republicanism Consolidated.-By that time, too, the balance of 
political forces which was to shape the constitution of the new 
republic had become clearer. Gambetta, after the elections of 
Feb. 1871, had carried out an intensive campaign of propaganda 
throughout the French countryside in favour of republicanism. I t  
was he, by pen and spoken word, who taught the French peasant 
proprietors that they owed their land not to Bonapartism but to 
republicanism. The fruits of these labours were a series of gains 
by the Republican party at  by-elections: of 158 contested by- 
elections to the national assembly between Feb. 1871 and Sept. 
1874, the Republicans won 126. Gambetta co-operated with 
Thiers to ensure the erection of a conservative republic and 
founded the new "Opportunist" or moderate section of the Re- 
publican party. At the same time the forces of royalism were 
thrown into disarray by their repeated failure to amalgamate 
Legitimists with Orleanists. During the government of Thiers 
three successive attempts at  fusion were attempted. but all in vain. 
The Legitimists were headed by the comte de Chambord ("Henry 
V"), grandson of Charles X ;  the Orleanists by Louis Philippe 
Albert. comte de Paris, grandson of Louis Philippe. Chambord 
had no heirs and was j I  in 1871, whereas the conlte de Paris al- 
ready had a son and was only 33. The purpose of fusion was an 
agreement to put Chambord on the throne, to be succeeded on his 
death by the comte de Paris. Chambord issued a series of ill-timed 
and stiff-necked manifestos, refusing to accept the tricolour flag 
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and insisting on the white flag of the Bourbons. The combination 
of a growth of moderate and conservative republicanism with the 
obvious hopelessness of royalism convinced Thiers that the future 
lay with a conserv~tive republic; and the national assembly, now 
comprising a more even balance between the two parties, pro- 
ceeded to draft such a constitution. 
The Constitution of 1875.-Thiers resigned in May 1873. 

H e  was succeeded by Marshal MacMahon, who on Nov. 2 0  was 
given the "presidency of the republic" for seven years. As early 
as Aug. 1871, Thiers had been accorded the title "president of the 
French republic." So a republic had long been formally accepted 
in principle. The issue was still whether it should be a conserva- 
tive republic, so devised as to check the forces of radical de- 
mocracy and perhaps even prepare the way for a restoration of 
constitutional monarchy, or whether it should be sufficiently rad- 
ical to prevent a restoration. Around this issue the debates of the 
assembly in 187 j mainly revolved. Already the champions of 
conservatism had won a tactical victory by the appointment of 
MacMahon as president, and they regarded him as forerunner of 
a future monarch. Their leader was Jacques Victor Albert, duc de 
Broglie, a shre

w

d politician and an astute parliamentarian, who 
became president of the council of ministers when Thiers fell 
and held office for  a year with the support of the right-centre and 
left-centre parties in the assembly. 

During the formation and early years of the third republic, 
France found itself on a downward curve of the economic cycle. 
A phase of economic depression began in 1873, in striking contrast 
to the preceding three years of boom. I ts  deepest impact was on 
France's chief national industry, farming. Development of rail- 
way and steamship brought grain from the rapidly expanding agri- 
culture of the United States, Canada and Argentina to compete on 
favourable terms with that grown in the old world. Phylloxera 
was ravishing the vineyards and cattle disease was ruining French 
stock. The index of prices fell from 159 in 1873 to 130 in 1879. 
There were bad harvests in 1878 and 1879. French industry, too, 
ran into special difficulties. The loss of the highly industrialized 
districts of Alsace and the iron ore and metallurgical industries of 
Lorraine began to matter; and in 1878, when the Thomas and 
Gilchrist methods of smelting phosphorus ore were invented, it 
was Germany that reaped the benefits. France had lost about 
~ , j o o , o o o  persons, including many of its best miners and metal- 
workers. In  addition, it had lost about 139,ooo men killed and 
another 143,ooo disabled in the war, as well as the heavy losses of 
the Paris commune. Industry was grievously weakened immedi- 
ately before it  suffered the shock of the depression. The remark 
"How attractive was the Republic under the Empire!" had an 
economic as well as a political significance. 

Against this clouded economic background, the assembly passed 
the series of constitutional laws which together composed the 
constitution of the third republic. 

The two chief characteristics of the constitution were its basic 
compromises and its piecemeal nature. Its makers did not set 
out to formulate general principles or doctrines, or to build an 
entirely new system. They redefined only those organs of govern- 
ment which the major political parties of the time considered to 
be in need of overhauling. As they were mostly somewhat con- 
servative parties, they left almost intact whatever they could: 
for instance the system of central and local administration, mainly 
derived from Napoleon I ;  the judiciary, a blend of former royal 
and imperial regimes; and the arrangements between church and 
state. The basis of universal male suffrage, on which the elections 
of Feb. 1871 had been held, was also preserved. 

By the constitutional law of Feb. 2 j, 187 j,  legislative power 
was vested in the national assembly. which consisted of a senate 
of 300 members (constitutional law of Feb. 24, 187 j )  and a cham- 
ber of deputies. At first 2 2  j senators were elected for a term of 
nine years (one-third of their number retiring every three years) 
by electoral colleges representing mainly the municipal councils; 
the other 7 j mere nominated for life by the assembly (organic law 
of Aug. 2, 1875). But by the law of Dec. 9, 1884 (made possible 
by the cons.titutiona1 amendment of Aug. 14 of that year), the 
senate became totally elective, though still on a system of indirect 

election which gave the preponderance to the large number of 
rural communes as against the few large towns. The chamber of 
deputies, elected directly on universal male suffrage for  a term of 
four years, a t  first rested on the arrondissements as single- 
member constituencies (organic law of Nov. 30, 1875). But in 
188j  a system of scrutin de liste was established, with the 
de'partement as the constituency and with each elector having as 
many votes as there were seats ascribed to the de'partement; then 
in 1889 single-member constituencies were restored; in 1919 a 
system of scrutin de liste, combined with a very restricted method 
of proportional representation, was again tried; but this too was 
abandoned in 1927, when single-member constituencies were again 
restored. Throughout, a system of second ballot was used. 
Article 18 of the law of Nov. 187 j laid down that "No one is 
elected on the first ballot unless he has won ( I )  an absolute ma- 
jority of the votes cast; ( 2 )  a number of votes equal to  a quarter 
of the electors on the register. At the second ballot a relative ma- 
jority is sufficient." The interval of a week between the two polls 
left room for bargaining and shuffling on the part of the parties 
and their candidates. Though often criticized as encouraging 
sordid politics, this device was probably on balance an advantage 
in the very complex and fluid party system which grew up under 
the third republic. I t  prevented an excess of "wasted votes." 

Since laws had to be passed by a majority of both the senate 
and the chamber, the two houses had nominally equal legislative 
power. I n  practice, a ministerial defeat in the chamber was more 
serious than one in the senate, and it was only in the last decades 
of the republic that a ministry felt obliged to resign if i t  was de- 
feated in the senate alone. Money bills had to originate in the 
chamber. 

The president of the republic, elected by  a joint session of the 
national assembly for a period of seven years and subsequently 
re-eligible, had the initiative in proposing legislation, concur- 
rently with the members of the assembly. H e  promulgated laws 
and ensured their execution and so had a suspensory veto on legis- 
lation. H e  presided a t  all state occasions and had the direction 
of the armed forces, the appointment to all civil and military 
offices and the right of pardon but not of amnesty. Ambassadors 
were accredited to  him. 

But every act of the president had to be countersigned by  a 
minister, and it  was ministers who were "collectively responsible 
before the chambers for  the general policy of the government, and 
individually for their personal acts." This meant that the real ex- 
ecutive power lay with the body of ministers. No specific provision 
was made for the office of prime minister, but it  gradually es- 
tablished itself as a consequence of the law of March 1873. This 
law permitted the president to communicate with the assembly 
only by previous permission to appear before it  and speak or by 
means of messages normally read in the assembly by a minister; 
nor could debate take place in the president's presence. Devised 
originally to gag Thiers, this arrangement was perpetuated in the 
constitutional law of July 16, 1875, which determined the relations 
between the organs of power, with the result that the bulk of the 
president's executive powers had to be wielded by the ministers, 
and the "vice-president of the council of ministers" (subsequently 
known as the president of the council of ministers) became the 
operative leader of the government. 

However, by the constitutional law of Feb. 25,  187 j (article 5 ) ,  
the president of the republic could, with the agreement of the 
senate, dissolve the chamber before its four-year mandate had ex- 
pired. But this power was used only once, by Marshal Mac- 
Mahon in 1877, when it  failed in its purpose. Thereafter by 
custom the chamber acquired immunity from dissolution and 
security for its full four years of existence. This fact, often 
lamented by  parliamentary reformers of the third republic, weak- 
ened the ministry v i s - h i s  the assembly, the executive vis-&-vis 
the legislature. But it  is doubtful whether even if used the power 
of dissolution would have contributed to greater ministerial sta- 
bility; ministries were to be weak not only because of constitu- 
tional principles but because they consisted of combinations of 
leaders from the various parties and groups in the assembly, who 
could neither command the support of a majority nor even be 
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sure of controlling their own supporters. 

T h e  P a r t y  Pol i t ics  in t h e  1870s a n d  1880s.-In the first gen- 
eral elections held under the new constitution, in Feb. 1876, a Re- 
publican majority of about two-thirds was returned to the cham- 
ber of deputies. Of the 36,000,ooo citizens of France, only about 
~o.ooo,ooo were qualified to vote, and only three-quarters of them 
actually voted in 1876. More than half this electorate lived by 
agriculture, a little more than 3,000,000 were engaged in industry 
and about 750,000 in business and trade. Democracy in France 
still meant a rural democracy, and political life centred ultimately 
on the 36.000 communes of the countryside. Gambetta, the most 
dynamic leader of the Republicans until his death in 1882, con- 
ceived a democracy of peasant proprietors and small businessmen. 
I t  was to these new social strata, given political power by uni- 
versal suffrage and constitutional advantage by the composition 
and powers of the senate, that the Republicans especially appealed. 
And although these classes wanted a republic, they wanted the 
republic to be conservative in bias. By 1879 the Republicans had 
won a majority in the senate as well as in the chamber; and with 
the accession of the veteran Republican Jules GrCvy to the presi- 
dency in that year there began what is known as  "the Republic of 
the Republicans." 

But in this year of its victory the Republican party, hitherto 
united under the leadership of Gambetta in a common front 
against both Royalists and Bonapartists, split into two halves. 
The moderate and conservative wing, led by Gambetta and Jules 
Ferry, became known as the Opportunists because its aim, as de- 
fined by Ferry, was to adopt "a political and parliamentary method 
which consists in not tackling everything a t  once, in limiting the 
scope of reforms and in avoiding disruptive issues." The wing 
that demanded more rapid reforms and took its stand on Gam- 
betta's Belleville manifesto of 1869, was led by men like Georges 
Clemenceau and Charles Floquet. I t  became known as the Rad- 
icals and wanted such reforms as a revision of the constitution to 
make it more broadly democratic, the separation of church and 
state, the election of judges, a graded income tax and greater 
local communal self-government. 

From 1879 onward, labour organizations also were to exercise 
influence on French politics. They had been forming in the 
187os, and the economic depression of the later years of that 
decade made them more active. Socialist congresses were held 
in Paris in 1876. a t  Lyons in 1878 and a t  Marseilles in 1879. At 
AIarseilles it was decided to form a Socialist Labour party. Like 
the Republicans the Socialists soon split, between the q o r e  extreme 
Marxists and the more moderate opportunists or "Possibilists," 
led by Paul Brousse. Divisions within the Socialist ranks multi- 
plied during the next 2 0  years, despite the repeated efforts of men 
like Jean Jaurhs to unify them. But syndicalist organizations had 
established themselves in French economic and social life, they 
took part in the Socialist congresses and it is likely that the esti- 
mate of F.  H. R. Allain-TargC. in a report to the chamber in 1881, 
that there were 500 unions with about 60,000 members, was an 
underestimate. Five years later the first national congress of trade 
unions x a s  held at  Lyons and decided to set up a national federa- 
tion of unions. In  1884 trade unions were legally recognized, 
and sporadic strikes became an almost permanent feature of 
French life. The links between organized labour in industry and 
the Socialist movements in the country and assembly were never 
stable. 

The instability thus induced in the parties of the left had its 
counterpart among the parties of the right. The failure of suc- 
cessive attempts a t  fusion on the part of the Royalists left Legit- 
imists separated from Orleanists. The Bonapartists moreover re- 
mained a force that could not be neglected during the 1870s: they 
gained 75 seats in the chamber of 1876. Above all, the issue of 
clericalism revived, to  cut across other live issues splintering 
French public opinion. 

From 1876 the Royalists sponsored the cause of the church more 
actively. The ultramontane clericals, on their side, expected that 
a restoration of the monarchy would secure for them that control 
over policy which was denied them by the Republicans. The 
church was by now not only competing openly with the republic 

in the matter of education but also trying to make France the 
champion of papal interests both against the new Italian kingdom 
and against Bismarck's Kulturkampf in Germany. The crisis of 
May-June 1877 was indeed a twofold conflict: between Royalists 
and Republicans and between clericals and anticlericals. This 
crisis came about with the so-called "coup d'e'tat du Seize Mai," 
when President MacMahon, on May 16, 1877, sent to the Re- 
publican prime minister, Jules Simon, a letter reproaching him 
for his conduct of affairs in the chamber; whereupon Simon and his 
cabinet resigned. An "union des gauches" was forthwith formed 
in the chamber in protest against MacMahon's action; and in 
June, when the new prime minister, the duc de Broglie, asked the 
senate on MacMahon's behalf to dissolve the chamber, the cham- 
ber passed a resolution of no confidence in the ministry by 363 
votes against 158. On the senate's dissolving the chamber, the 
363 deputies of the left presented themselves en bloc to the elec- 
torate. Gambetta and Thiers once more co-operated, and when 
Thiers died (Sept. 3) in  the midst of the electoral campaign, Paris 
turned his funeral into a Republican demonstration. The Re- 
publicans won 326 seats and, by the invalidation of about 75 of 
their opponents' elections-on the grounds that improper official 
pressure had been used during the polls-raised their strength in 
the chamber to about 400. 

This Republican victory, great enough to check the monarch- 
ists' schemes against the constitution, was not great enough to 
dispel fear of clericalism. Gambetta's chief anxiety in foreign 
affairs was to win international recognition for the new republic- 
then the only republic in Europe apart from the Swiss-and to re- 
main on good terms with the Italian kingdom. In 1877 he visited 
King Victor Emmanuel in Rome, but he had scarcely returned to 
Paris when the king died. A month later Pius I X  died, and his 
successor, Leo XII I ,  adopted a more conciliatory policy. But 
the tradition of hostility between church and republic and the 
extent of clerical power and influence over education in France 
combined to make another two decades of strife inevitable. In  
1880 decrees were issued disbanding the Jesuits, and twp years 
later Jules Ferry made primary education free, compulsory and 
secular. 

Throughout the formative period of the parliamentary republic, 
therefore, a mixture of diverse issues split public opinion; and this 
split was reflected in the multiparty system that, more than any 
other single factor, determined the nature of the republic. Every 
ministry had to be a coalition of several groups-either a fairly 
cohesive "union des gauches," as in the crisis of 1877, or a looser 
combination of centrist groups, as were most ministries of the 
1880s. Any such coalition, being based on only a limited area of 
agreement, tended to be short-lived and to collapse as soon as one 
or two marginal elements deserted it. Ministerial instability be- 
came the most outstanding and decisive characteristic of the 
French parliamentary system; and 30 ministries held office during 
the first two decades of the new constitution. 

Colonial  Expansion.-A further issue which divided the 
ranks of the Republicans was that of colonial expansion. During 
the decade after Sedan French opinion was too much concerned 
with recovery and reconstruction at  home and with the aim of 
revanche against Germany in Europe to countenance overseas 
expansion. Such adventures were associated with the kings and 
with Bonapartism; a big insurrection in Algeria in 1871 strength- 
ened anticolonial sentiment; and in 1874 the duc de Broglie's gov- 
ernment evacuated Tongking. The Radical wing of the Republi- 
cans remained opposed to colonial expansion, but the Opportunists, 
led by Jules Ferry and Gambetta, by 1880 began to favour it. 
In  1881 the bey of Tunis, Mohammed VI, after a short and inex- 
pensive military campaign, was made to sign the treaty of Bardo, 
which turned his territories into a protectorate of France. By 
the end of the year the whole of Tunisia was virtually under 
French control. Ferry's ministry fell under the attacks of the 
Radicals and the right. But he returned to power between 1883 
and 1885 and resumed his forward policy. H e  strengthened 
French control in Madagascar; the expeditions of Pierre Savor- 
gnan de Brazza in the Congo basin led to the establishment of 
French Congo; and in Indochina Tongking was retaken and 
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Annam made a protectorate. Again, despite these remarkable 
gains, Ferry was swept from office in a tremendous outburst of 
parliamentary and popular hostility. But overseas expansion went 
on for the rest of the century, and the French empire in Africa 
and the far east became, next to the British, the most extensive 
in the world. 

The background to this overseas expansion was economic boom 
and slump a t  home. The 20 years before 1873 had been a period 
of expansion and prosperity interrupted by short, sharp periods of 
crisis and slump. The 20 years after 1873 were a period of de- 
pression interrupted by short periods of sudden prosperity. The 
first of these periods came in the years 1880-82, when credit ex- 
panded, new companies were formed, railways were built and 
speculators were active. The output of pig iron jumped from 
1,400,000 tons in 1877 to 2,069,000 tons in 1883. Agriculture 
prospered and grain crops were good. But the hectic speculation 
between 1880 and 1882 was followed by a flutter of bankruptcies 
and financial crises. The index of prices fell from 133 in 1880 to 
1 2 2  by 1883 and to 111 by 1890. Ferry saw in Indochina a new 
market for French industry and a remedy for trade depression. 

Although the development of the newly won colonies was 
hampered by shortsighted economy imposed from Paris, great ad- 
ministrators like Paul Doumer, who was governor general of 
Indochina, built roads and railways and developed the empire's 
economic resources, and Joseph Simon Gallieni strove to over- 
haul the life of Madagascar as Hubert Lyautey was soon to re- 
organize Morocco. The more conservative service families found 
an outlet for their energies in the colonial army and the colonial 
administrations, while the church found new fields for its mis- 
sionary activities. One function of the new empire was to ease 
the pressure of Royalist hostility to  the republic at  home by 
opening new opportunities for the service of France overseas. 

Bou1anger.-By the 1880s the foundations of the parliamen- 
tary republic seemed to have been firmly laid. The constitution 
was working reasonably well; the party system had taken shape 
and the Republicans had consolidated their regime; the clerical 
issue, by no means dead, had almost reached a stalemate; the sys- 
tem of state secular education had been launched; a great new 
overseas empire had, despite popular hostility, been founded; and 
French industry and agriculture were on the whole making slow 
yet solid progress. The state clung to its protectionist and mer- 
cantilist traditions and was developing certain standards of indus- 
trial welfare. In  1874 the employment of children under 12 years 
old in factories had been prohibited, and factory inspectors had 
been appointed to enforce the law. The tariffs of 1881 cushioned 
farmers against the worst consequences of agricultural depression. 
But the sky was not clear, and the first big cloud to loom over the 
republic was the movement of Boulangism. 

The Radical Republicans had allied themselves with the right 
and even with the extreme champions of revenge against Germany 
in opposition to Ferry's colonial policy. I t  was Georges Cle- 
menceau, leader of the Radicals, who got Georges Ernest Jean 
Marie Boulanger included in the government in 1886 as "the only 
Republican general." Boulanger became minister of war and 
made himself popular both by his energetic execution of measures 
to reform and "republicanize" the army and by his dashing ap- 
pearances at  military reviews. No one since Gambetta had suc- 
ceeded so well in capturing the hearts and imagination of the com- 
mon people. But a people's army was valued mainly as a weapon 
of revenge, and Boulanger was given the enthusiastic backing of 
Paul DCroulkde and his League of Patriots. When Bismarck, in 
his reichstag speech of Jan. 1887, named Boulanger as the greatest 
obstacle to good relations between France and Germany, popular 
opinion was left in no doubt: General Boulanger became "GCnCral 
Revanche." H e  began to sponsor the demands of the Patriots 
for a revision of the constitution so as to produce a stronger and 
more directly popular executive. Thrown out of power when the 
ministry fell, in May, he was ready to conspire in order to further 
his own career. It was the Wilson scandal which gave him his 
chance. 

I t  was discovered that Daniel Wilson, son-in-law of President 
GrCvy, had conducted a thriving traffic in  decorations and honours 

from the elysee itself; and the scandal' implicated Gen. Jean 
Thibaudin, former minister of war and military governor of Paris. 
I n  the long crisis which ensued both the ministry and the president 
were forced to resign. The Royalists and Bonapartists began to 
pay court to Boulanger, and the royalist duchesse dlUzks (Marie 
ClCmentine de Rochechouart-Mortemart) lavished money upon 
his cause. He became the focus for all the forces hostile to  the 
parliamentary republic. H e  was elected on the lists of several 
constituencies at  once and in Jan. 1889 won a resounding triumph 
by getting elected for Paris itself. A coup d'Ctat was staged. I t  
failed mainly because Boulanger lost his nerve a t  the last moment. 
His incorrigible frivolity and laziness proved t o  be his downfall. 
The ministry, given breathing space as by a miracle, acted swiftly. 
I t  abolished the electoral device of scrutin de liste and the system 
of multiple candidatures which had made his successes possible. 
The new premier, Pierre Emanuel Tirard, took action against the 
League of Patriots and threatened to bring Boulanger to  trial be- 
fore the senate. Boulanger took fright, fled to  Brussels on the 
appropriate date of April I and committed suicide on the grave of 
his mistress 30 months later. 

The pattern of events, by which a dramatic revelation of parlia- 
mentary or ministerial corruption and weakness gave rise to a 
threat of insurrection and popular disorder, was to be repeated in 
later years. Boulangism was defeated, as MacMahon had been. 
by the formation of an "union des gauches," a rally of the parlia- 
mentarians to save the republic. The regime was strengthened 
and its opponents weakened by the farcical failure of Boulangism. 
But the root causes of the crisis, a tendency to parliamentary cor- 
ruption and to ministerial instability and the failure to reconcile 
many classes to the regime, remained. The years of Boulangism 
were also years of falling prices and wages, which induced an 
atmosphere of economic depression and considerable hardship. 
I t  was when such conditions coincided with a political crisis that 
the republic was most immediately in danger. 

T h e  P a n a m a  Scandal.-In 1889, when the Boulangist crisis 
reached its climax, the Panama Canal company failed. Eight 
years earlier the project had been launched for constructing a 
Panama canal by a company directed by Ferdinand de Lesseps of 
Suez canal fame. The difficulties of the undertaking had proved 
enormous, and it had received no official support until the end of 
1888. By a succession of loans it  had raised 1,040,000.000 fr., 
and when it  went into liquidation the shareholders appealed to  the 
government to safeguard their interests. Lesseps and some of his 
colleagues were charged with corruption, and although the charges 
were not proved the Boulangist deputies and their supporters in 
the country could again raise the cry of corruption in high places. 
I n  particular, i t  was alleged that deputies had been bribed by a 
Jewish financier, Baron Jacques de Reinach. When Reinach was 
found dead and another Jewish financier, Cornelius Hertz, who 
had been blackmailing Reinach, fled to England, a commission of 
inquiry had to be set up. Clemenceau, who had uncomfortably 
close associations with Hertz, was denounced as  being in the pay 
of the British foreign office. Proceedings were started against 
five deputies and five senators, including five ministers or former 
ministers. Although in the end only a former minister of public 
works was convicted (on his own confession) and the allegations 
against Clemenceau rested mainly on forgeries, the whole affair 
came too soon after the Wilson scandal and the Boulangist scare 
to be comfortable for the regime. The short-range effects were 
to end the career of Charles Floquet and to check the career of 
Maurice Rouvier, to oust Clemenceau for a time from the cham- 
ber in which he had sat continuously since 1876 and to bring to 
the fore new and younger men such as Paul Deschanel and 
ThCophile DelcassC, Jean Louis Barthou and Raymond PoincarC. 
Anti-Semitism, which had been growing since 1885, received fresh 
impetus. In  the elections of 1893 the Radicals collaborated with 
the Socialists and drew further away from the right-wing Re- 
publicans, while Socialist deputies increased in number from 1 2  

to 49. 
L a b o u r  Organizat ions,  t o  1902.-Syndicalist organizations 

had grown faster after trade unions were legalized in 1884. Mem- 
bership of legally constituted unions was only 140,ooo in 1890, 
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but grew to 420.000 by 1895; it  reached a total of 589.000 by 
1901. Iri 1892 the bourses du travail (labour exchanges), which 
had become local centres for syndicalist activities, formed them- 
selves into the national FCdCration. Three years later, in 1895, 
the trade unions formed the ConfCdCration GCnCrale du Travail 
(General Confederation of Labour), which competed with the 
FCdCration for the support of workers and their unions. In 1902 
the FCdCration was merged into the C.G.T., which henceforth be- 
came the official national representative of organized labour move- 
ments. 

The prevalent doctrine of the C.G.T. was direct action: that 
is, i t  sought to promote workers' interests not by political action 
and not by supporting Socialist parties in the assembly but by 
collective bargaining and use of the favourite revolutionary 
weapon of the general strike. I n  1893 more than 3,000,000 man- 
days of labour were lost by  stoppages. Within its ranks were 
included a wide variety of revolutionary doctrines, Marxist and 
anarchist and syndicalist, and there remained few links and often 
little sympathy between organized labour and the parliamentary 
Socialist groups. This profound cleavage within the ranks of left- 
wing movements weakened them while it also weakened the au- 
thority of parliament. The 19th century ended with a decade of 
strikes and the 20th began with another. The social legislation 
passed around the turn of the century was not far-reaching: a ten- 
hour factory act in 1900, accompanied by more thorough factory 
inspection; joint consultative councils of labour and employers, to 
advise the government and to mediate in labour disputes. But it 
was denounced as feeble bribery by the revolutionaries of the 
C.G.T. for whom the class war was an article of faith. These two 
decades were a period of rising prices and industrial expansion, 
coinciding with the influx of gold from South Africa. The aim of 
labour organizations was, partly, to ensure a larger share of the 
profits of expansion for the workers and to force up wage levels 
to keep pace with prices; but it was also to propagate revolution- 
ary doctrines among the French working classes. This divergence 
of ends led to a conflict about means. While parliamentary So- 
cialists like Jean Jaurits, Aristide Briand and Alexandre Millerand 
preached some reconciliation of classes within the state, the C.G.T. 
preached the class war. In consequence, material gains were 
sacrificed for ideological differences. 
The Dreyfus Case (1894-1906).-It was against this back- 

ground of mounting social tensions and political controversies that 
there occurred the most famous and far-reaching of all the sensa- 
tional affaires of the republic: the Dreyfus case. I n  1894 Capt. Al- 
fred Dreyfus, of the staff of army headquarters, was accused of hav- 
ing sold military secrets to Germany. H e  was condemned, disgraced 
and sent to Devil's Island. Most Frenchmen accepted the verdict 
that the young Jewish officer was guilty, until in 1897 his family's 
efforts to prove his innocence received unexpected support from 
Col. Georges Picquart of the intelligence service. H e  found strong 
evidence that the memorandum which had served as the main 
documentary proof of Dreyfus's guilt had been forged by a shady 
artillery officer, M. C. F. Walsin Esterhazy. H e  reported this to 
the vice-president of the senate, Auguste Scheurer-Kestner, who 
joined with the Dreyfus family in bringing a formal charge against 
Esterhazy. The great novelist Bmile Zola and the formidable 
fighter Clemenceau took up their cause. 

Esterhazy was duly acquitted by a secret court martial and 
hailed as a popular hero. But Zola, in an open letter to the 
president of the republic headed J'Accuse, threw down a challenge 
that no parliamentary government could ignore. H e  alleged an 
army conspiracy to condemn Dreyfus despite his innocence. 
When he too was tried and condemned, public opinion still showed 
itself to be against Dreyfus. Crowds shouted "Death to the 
Jews" and even "Death to Zola." I t  was 1898 before the tide 
turned. 

I n  that year the new Radical minister of war, Jacques Marie 
Eughne Godefroy Cavaignac, disclosed in the chamber some of the 
evidence on which Dreyfus had been condemned. Picquart of- 
fered to prove that one of the documents produced did not refer 
to Dreyfus and that two of the others were false. Colonel Henry, 
who had been appointed to Picquart's post in the intelligence serv- 

ice and who had been involved in the conspiracy, committed sui- 
cide after confessing his own guilt. Esterhazy escaped to England. 
These events made a retrial inevitable, and now public opinion 
was wildly excited and swinging over to the Dreyfusard side. The 
rights and wrongs of Dreyfus as an individual dropped out of 
sight, and the affair became a highly explosive national contro- 
versy. Nationalists, clericalists and right-wingers tended to be 
anti-Dreyfusard; Republicans, anticlericals and Socialists tended 
to be Dreyfusard. Dreyfus became a symbol of the conflict be- 
tween militarist, nationalist authoritarianism and civilian, re- 
publican concepts of individual rights. 

All other events-such as the sudden death of the president of 
the republic, Felix Faure, in 1899, and the election of fimile Loubet 
instead of Jules MCline to succeed him-were interpreted as items 
in the affaire Dreyfus. I t  was only the formation of a new min- 
istry headed by RenC Waldeck-Rousseau in 1899 that brought 
the matter to a culmination, for demonstrations and counter- 
demonstration~ were threatening public order. 

The new ministry, like its predecessors in the MacMahon and 
Boulangist crises, was an "union des gauches" for Republican de- 
fense. I t  took strong measures, arresting and punishing even 
DCroulitde himself. The retrial of Dreyfus, which began at  
Rennes in Aug. 1899, attracted world-wide attention. H e  was 
again found guilty of "intelligence with the enemy," but "with 
extenuating circumstances"; and he was shortly after pardoned 
by President Loubet. I t  was 1906 before the Rennes verdict was 
also quashed and Dreyfus was restored to full rights by a resolu- 
tion of the chamber of deputies. 

Probably the reason why the Dreyfus affair was so disruptive 
in French life must be sought beyond the apparent battle of 
political forces which filled the stage a t  the time. The church was 
a weaker challenge to the republic after the period of ralliement 
inspired by Pope Leo XI11 in 1892, and this weakness showed it- 
self in the relative ease with which, by 1905, church was sepa- 
rated from state. Popular opinion lost interest in it  when the 
issues became so complicated; and the affair played a very small 
part in the general elections of 1898. There is evidence that the 
middle-class centre parties were more anxious about the growing 
threat from the left than about the challenge of the right, and 
Waldeck-Rousseau undoubtedly helped to split the Socialists 
when he took Alexandre Millerand into his ministry. There is a 
background of economic unrest and social discontent to the 
Dreyfus case as much as to Boulangism. Moreover, in historical 
perspective the affair can be seen as one further reason for the 
slow advance of social reforms in the republic before 1914. 

Church and Army, From 1890.-Conflict between the church 
and the republic, so active in the 187os, became latent for a short 
time in the 1890s because of the movement known as the rallie- 
ment. I t  was the most serious and hopeful effort to reconcile 
Catholicism with the republic. Beginning in 1890. it took clear 
shape in 1892 when Pope Leo XI11 ordered Catholics in France to 
obey the laws of the republic. I t  bore fruit in the work of Comte 
Albert de Mun and a new leniency in the application of the anti- 
clerical legislation. But the bitterness aroused by the Dreyfus 
case undid most of its benefits. The quarrel entered upon a new 
phase in 1901 when the formation of free associations was, for 
the first time, fully allowed in France, but religious congregations 
could be formed only with special authorization and could be 
dissolved by decree. This measure was aimed especially a t  the 
Assumptionists and the Jesuits. Then Bmile Combes, a high 
dignitary of Freemasonry, who succeeded Waldeck-Rousseau in 
1902, suppressed nearly all the congregations and took away their 
right to run schools (1904) The conciliatory Leo XI11 had died 
in 1903, and his successor, Pius X, upheld papal claims more in- 
flexibly. The conflict revived quite suddenly with the conjunction 
of intractable leaders on either side, and separation of church from 
state was the inevitable result. 

Accordingly, in 1904, Combes introduced a bill for the separa- 
tion of church hnd state and for ending the concordat. Although 
he fell two months later (Jan.  go;), his successor Rouvier passed 
the bill into law in Dec. 1905. The republic guaranteed freedom 
of worship for all but ceased to give any official recognition or 
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subsidy to any form of worship. Church endowments and reve- 
nues were to be handed over to new associations czlltuelles, which 
would maintain religious services. But when the pope refused 
to countenance this, the state sequestered church property and 
handed over its funds to public charitable organizations. The 
separation was thus effected R-ith more hardship and bitterness 
than was either intended or necessary. But it did much to kill 
the old anticlerical bitterness as a political force and freed the 
church itself from state interference. 

To  Republicans, clericalism and militarism were linked. There 
was substance in this connection, in that many families produced 
both priests and soldiers and clung to the traditions of monarchical 
France. The higher ranks of the army and navy mere tradition- 
ally held by men of Catholic traditions, and the Dreyfus affair 
brought this fact to notoriety. Since 1871 it had been a constant 
dilemma of Republicans that to defend French national security 
by conscription and by heavy military expenditures was also to 
undermine the republic by placing enormous influence and power 
in the hands of such men. Even a good "Republican general," as 
Bonaparte and Boulanger had shown, was prone to develop am- 
bitions of caesarism. The problem of how to democrati~e the 
French army attracted the attention, in turn, of Gambetta. Cle- 
menceau and Jaurks. The Dreyfus affair showed the strength of 
antimilitarism, which was bred of the boredom of conscription 
and of a military life in which no differentiation was made be- 
tween the peasant and the scholar. The Radicals, intensely patri- 
otic in the days of Gambetta, found themselves becoming anti- 
militarist. The Socialists, internationalist by doctrine and sus- 
picious of a law of conscription that could permit the call-up of 
strikers to defeat a strike, were also strongly antimilitarist. 

Jaurks, in his great work on L'Arme'e ~zouvelle, later tried to 
reconcile socialism with a democratic military organization. But 
a decade before 1914 the left parties were tending to be hostile 
to a large military establishment, whereas the right-identified 
with a policy of peace and of internationalism in the 1870s-was 
emerging as a more aggressively militarist and ultranationalist 
force in political life. This reversal of attitudes which occurred 
during the first half of the republic's existence was to be itself re- 
versed again during the second half, when the right became de- 
featist or even "collaborationist" and the left the parties of "re- 
sistance" to Fascism. 

International Relations (1870-1914).-The counterpart to 
the maintenance of a strong army and to preparation at first for a 
war of revenge against Germany and subsequently for self-defense 
against encirclement by Germany was a system of reliable alli- 
ances. Bismarck's aim after his triumphs of 1870 and 1871 was 
to  keep France isolated in Europe and, if possible, embroiled in 
conflicts with its neighbours. For this reason he favoured a re- 
public, as being least likely to find an ally among the monarchies 
of Europe, and welcomed French colonial expansion as likely to 
embroil i t  with Great Britain and Italy. For this reason too he 
sought alliances himself with Russia, Austria and Italy. 

I t  was, therefore, the inevitable policy for the republic to win 
recognition for the regime, to settle colonial disputes with Great 
Britain and Italy and to win allies. Thiers did much to win 
European recognitior? for the republic. In  1893 France took the 
momentous step of entering into a treaty of alliance with Russia. 
DelcassC, minister for foreign affairs continuously from June 1898 
until June 1905, was the main architect of French diplomacy. He 
strengthened the Russian alliance by lavish loans to the tsar. He 
made a commercial treaty with Italy in 1899 and allayed the 
fears that it  had entertained about the French conquest of Tunis. 
In  the same year he settled successfully the Fashoda incident, in 
which France and Great Britain fell into conflict about the Sudan, 
by agreeing t o  a definition of their spheres of influence there. In 
1904 he crowned his work with the Anglo-French entente. The 
two countries defined their separate interests in Newfoundland, 
i\-est Africa, Siam, Egypt and Morocco. Bismarck's plans \$ere 
thus completely frustrated by 1904; but the price was the division 
of the European powers into two rival camps, for the triple alliance 
of Germany, Austria and Italy had been forged by 1882, and the 
triple entente of France, Russia and Great Britain was completed 

in 1907 by  the agreement between Great Britain and Russia which 
French diplomacy helped to facilitate. The entente cordiale be- 
came the cornerstone of French foreign policy in  the west, her 
alliance with Russia its counterpart in the east. 

Once made, the entente was consolidated as much by  German 
aggressiveness as by French diplomacy. When the German em- 
peror William I1 visited Tangier in March 1905 and Delcassk 
advocated resistance, he was unsupported by his colleagues and 
resigned (June). But the fact that the French foreign minister 
had been forced out of office under German pressure only strength- 
ened the entente. Likewise, the Algeciras conference of 1906, 
for which Germany pressed, mas in effect a victory for France be- 
cause Germany gained little whereas it  was agreed that France 
and Spain should police the Moroccan ports. By 1912 a French 
protectorate was formally set up in Morocco, and Great Britain 
entered into naval agreements whereby France concentrated its 
main naval forces in the Mediterranean and Great Britain trans- 
ferred part of its Mediterranean squadron to the North sea. Al- 
though Great Britain was not bound by a n y  formal alliance to 
defend France against German attack, these arrangements and the 
persistence of naval rivalry between Great Britain and Germany 
made it  possible for France to rely on British help if need should 
arise. 

The Political Scene i n  1914.-The Radical ministry of Cle- 
menceau and Joseph Caillaux, which came to power in 1906, set out 
an extensive program of reforms. I t  included provision for old- 
age pensions. income tax (hitherto not imposed in France), work- 
men's compensation, an eight-hour working day and governmental 
control of labour contracts and of the mines. I t  was the counter- 
part to  the contemporary liberal reforms in England, but it  mas 
obstructed at  every stage and came virtually to nothing. The 
ministry ran into conflict with the C.G.T., and the decade before 
1914 was a period of great social unrest. At the congress of 
Amiens in 1906 the C.G.T. formally dissociated the organized 
labour movement from any political party and so from parlia- 
mentary action and affirmed the general strike as the main weapon 
of revolutionary syndicalism. Strikes and riots in the big towns 
(Paris, Marseilles, Le Havre, Dunkirk) in 1907-08 spread to the 
countryside, and there was a strike among the vinegrowers of the 
south. A strike among post-office workers in 1909 was followed 
by a call from the C.G.T. for a general strike. I t  failed, but the 
need to repress such strikes split the Socialists from the Radicals 
and aggravated the already complex working of the multiparty sys- 
tem. Clemenceau had to rely more and more on his former ene- 
mies, the moderate and conservative Republicans, which was one 
reason why his original 17-point program of social reforms came 
to so little. 

At the beginning of the 20th century i t  seemed as if the chronic 
ministerial instability of the republic was diminishing. Of the 
six ministries of the years 1899-1909, Waldeck-Rousseau's lasted 
three years, Combes's two and a half and Clemenceau's two and 
three-quarters. But between the fall of Clemenceau (July 1909) 
and the outbreak of World War I in 1914. ten ministries followed 
one another in quick succession, and only one (Briand's first min- 
istry) lasted more than a year. So the political background to 
World War I was the reappearance of ministerial instability in 
an aggravated form. This weakness of the political leadership of 
France lasted throughout most of the war years, until Clemenceau 
formed his great ministry of Nov. 1917. 

The main political triumph of the immediately prewar years 
was the passing of the three-year military service law under the 
leadership of PoincarC, who was elected president of the republic 
in Jan. 1913. In  1905, a t  the height of antimilitarist feeling en- 
gendered by the Dreyfus affair and by the growth of interna- 
tionalist socialism, the length of compulsory military service had 
been reduced from three years to two and military expenditure 
drastically reduced. I n  1912-13 Germany and Austria-Hungary 
increased the size of their armies, and the French military au- 
thorities, backed by PoincarC and Barthou, ielt compelled to re- 
store the three-year period of service. But the measure was ex- 
tremely unpopular. I t  met with energetic opposition from the 
Socialists and from most of the Radicals, who won striking vic- 
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tories in the eIections of May 1914 by making opposition to the 
law one of the main planks in their policy. Only the stubborn 
persistence of the president and the actual outbreak of war in 
July saved the law from repeal. 

As in Great Britain, the prewar years revealed signs of im- 
pending crisis in the parliamentary system and a decline of faith 
in constitutional methods of government. Outbreaks of violence, 
connected with the syndicalist movement, party conflicts and 
revolutionary anarchism, were becoming increasingly frequent. 
Parliamentary governments showed little sign of ability to deal 
with such developments. National finances were in grave disorder, 
the system of taxation defective and out-of-date. 

Yet the pressure of local and sectional interests on deputies had 
increased, encouraging the lavish outlay of public funds on what- 
ever projects were most likely to win votes. Issues irrelevant to 
the most pressing problems of the time, such as anticlericalism 
and controversies about proportional representation, still tended 
to oust more urgent matters from the attention of electorate, 
parties and parliament. 

Cultural Prestige (1870-1914) .-Whatever the shortcomings 
of the prewar political system, it had the supreme merit of allow- 
ing a high degree of freedom to the individual, and this made 
possible a remarkable flowering of French national genius in nearly 
every field of the arts and sciences. I n  literature, Anatole France, 
Bmile Zola, Guy de Maupassant and Alphonse Daudet for prose 
and Paul Verlaine, Stephane Mallarm6 and Charles PCguy for 
poetry; in philosophy, Henri Bergson; in science, Louis Pasteur, 
Pierre Curie and Marcellin Berthelot; in music Claude Debussy, 
Jules Massenet, Camille Saint-Saens, Georges Bizet, CCsar Franck, 
Gabriel FaurC; in painting, Edouard Manet, Claude Monet, Au- 
guste Renoir. Edgar Degas, Paul CCzanne and Paul Gauguin; in 
the social sciences, Georges Sorel, Gabriel Tarde and Bmile Durk- 
heim; on the stage, Sarah Bernhardt : these names are some index 
of the French contribution to European culture made by this era 
of freedom. Paris retained much of its old role as a fountainhead 
of European thought and progress. Writers, musicians, artists 
could find there a large and appreciative public eager to pay them 
respect. Even the tensions of French national life helped evoke 
some of the most original and persuasive writings of the period: 
those of Maurice Barrils and Charles Maurras, of Julien Benda 
and Robert de Jouvenel, of AndrC Gide and the young Francois 
Mauriac. Some of the greatness was to depart after 1918, but a t  
least before 1914 it  was a veritable renaissance. 

WORLD WAR I 

The declaration of war by Austria-Hungary on Serbia on 
July 28, $914, led to full mobilization by Russia and therefore to 
a declaration of war by Germany against Russia (Aug. I) .  Ger- 
many declared war against France two days later and, on the next 
day, invaded Belgium. This precipitated Great Britain's declara- 
tion of war on Germany. Within a week, the two rival systems of 
alliances were brought into action, and the Anglo-French entente 
became a formal alliance. 

The German plan, devised a decade earlier by  Alfred von 
Schlieffen, was to deliver a knockout blow to the heart of France. 
German armies, advancing in a great hammer sweep through Bel- 
gium and northern France, were to envelop Paris. The Belgian 
army and the British expeditionary force took the first shock of 
the blow, but the German armies came perilously near to Paris. 
Only the cool courage of Joseph Joffre and his troops and the 
enterprise of Joseph Gallieni saved the capital. I n  the decisive 
battle of the Marne in September the Schlieffen plan was foiled. 
Both sides dug themselves in, and from the Vosges to the sea an 
improvised line of defenses became the French frontier. This 
deadlock on the western front was not much altered until 1917 
and not broken until 1918. I t  meant prolonged occupation of 
France's northern provinces, much of which country was turned 
into a battlefield. 

The crises of the war in the west were, for France, the checking 
of the initial German offensive, which was achieved by the end of 
1914; the battle for Verdun (Feb.-Aug. 1916); the mutinies and 
unrest in the French armies (autumn 1917); and the checking 

of Ludendorff's offensive in 1918, which led to ultimate victory 
under Ferdinand Foch. The battle of Verdun originated in an 
attempt, not unlike that of the Schlieffen plan, to knock France 
out. The German chief of staff, Erich von Falkenhayn, hoped 
that, with an all-out offensive against so crucial a point as Verdun, 
he could "bleed France to death" by annihilating its best troops. 
I t  was a serious miscalculation to expect that a limited and local 
action could yield such decisive results, yet he succeeded in 
smashing several French divisions and inflicted heavier losses than 
he suffered. But, a t  heavy cost of life and material, the French 
held Verdun, and Gen. Henri PCtain became a national hero. The 
Franco-British offensive on the Somme, in July 1916, brought 
some of the fiercest fighting of the war. So, too, did the costly 
and unsuccessful offensive under Robert Nivelle in the spring of 
1917. Disheartened by losses and prolonged strain and by the 
spread of pacifist feeling, sections of the French army mutinied. 
PCtain, as the hero of Verdun, was sent to quell the mutiny, and 
by severe measures he succeeded. The entry of the United States 
brought little relief immediately, whereas the withdrawal of Rus- 
sia from the war, after the October Revolution, freed Germany 
from the burden of major offensives on two fronts. Both events 
made the battles of 1918 a desperate climax to the whole war. 

Before these decisive battles, the western powers set up a su- 
preme war council. The French forces, under PCtain, had to de- 
fend Paris; the British, under Douglas Haig, had to defend the 
channel ports. There was danger that the Germans by striking at 
the junction of the two forces might split them. At last, in April 
1918, Foch was appointed commander in chief of the Allied armies. 
German offensives failed, and when Foch counterattacked on the 
Marne German retreat began. U.S. backing in men, equipment 
and supplies now became decisive. The simultaneous collapse of 
Germany's allies in Bulgaria, Turkey and Austria-Hungary forced 
it  to sue for peace. An armistice was signed on Nov. 11, 1918, in 
Foch's railway carriage in the forest of Compiilgne. 

France's northern industrial areas had been ravaged by 5 2  

months of unbroken warfare. Towns and mines, factories and 
farms, were in ruins. About 1,400.000 Frenchmen had been killed 
and as many again disabled. Direct war expenditure had been 
about I jo.ooo,ooo,ooo fr. The economic dislocation and human 
misery caused by the war were incalculable. The war bequeathed 
to France vast tasks of reconstruction with a depleted labour force, 
a declining population and a public debt of about 219,000.000.000 
fr. On the other hand the invader had been expelled and defeated, 
and France recovered the rich provinces of Alsace and Lorraine, 
lost in 1871 ; so that the menace which had haunted the previous jo 
years seemed, for a time, to be removed. The mood of the French 
people in 1918 was a mixture of exhaustion and relief, combined 
with a resolve that from enemies and allies alike some reliable 
guarantee should be sought against any recurrence of the disaster. 

The parliamentary republic, too, seemed to have been vindicated 
and, in the mood of optimism about the future of democracy that 
prevailed in 1919, was no longer the potential pariah among gov- 
ernments that Bismarck had tried to make it in 1871. Parliamen- 
tary governments, it was true, had not emerged brilliantly from the 
early years of the war. France's political leaders had been small 
and undistinguished men unworthy of leading a great nation in 
crisis, and it was to the generals and the millions of common sol- 
diers that the nation had turned in time of need. But there was 
one exception: Clemenceau, who at  the age of 76 had become the 
real organizer of victory in 1917 and had been mainly responsible 
for getting Foch made commander in chief. His ministry was 
formed mostly of nonentities whom he himself described as "the 
geese that saved the Capitol.'' With the simple maxim, Je fais la 
guerre, he had ruled almost autocratically and often arbitrarily. 
But drastic suspensions of normal parliamentary powers and civil 
liberties were widely accepted as unavoidable in wartime. The 
union sacre'e in face of national peril, always more a psychological 
conception than a political reality, rested on the surrender of vir- 
tually dictatorial power to the government. The control of finance 
by the chambers practically lapsed, save for periodic outcries 
about extravagant expenditure. 

The Conference of Paris (1919).-It was appropriate tribute 
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to the part of France in the war that the peace conference should 
be held in Paris and that Clemenceau should serve as its president. 
The question which dominated the old man's thoughts was how the 
settlement could best serve the permanent interests of French se- 
curity. The program, for France, was "restitution, reparation, 
guarantee." Restitution meant recovering the provinces of Alsace 
and Lorraine. The eighth of Pres. Woodrow Wilson's fourteen 
points of Jan. 1918 had declared: "All French territory should be 
freed, and the invaded portions restored, and the wrong done to 
France by Prussia in  1871 in the matter of Alsace-Lorraine . . . 
should be righted . . . " Reparation meant that Germany should 
contribute to the reconstruction of the devastated areas. Guaran- 
tee meant ensuring that Germany should fulfil its obligations and 
also establishing material'and diplomatic guarantees from the allies 
for French security. Foch wanted control of the bridgeheads of 
the Rhine, and Clemenceau produced a plan for separating the 
whole Rhineland from Germany. 

By the treaty of Versailles, signed on June 28, 1919, the left 
bank of the Rhine was demilitarized, along with a zone about 30 mi. 
E. of the Rhine, and allied armies were to occupy the left bank and 
the bridgeheads for a period of 15 years. The amount of repara- 
tions to be paid by Germany was to be decided by the Reparations 
commission. I t  was a much more flimsy guarantee than France had 
hoped; and instead of indefinite occupation or separation of the 
Rhineland, France mas given a joint Anglo-American promise of 
support if it were attacked by Germany. 

As Great Britain and the United States rejected his plan, Cle- 
menceau was placed on the horns of a dilemma at  the conference. 
He had to choose between holding on to the material guarantees at 
the cost of diplomatic isolation and exchanging the material guar- 
antees for diplomatic assurances. H e  chose the second course, but 
when the U.S. senate refused to ratify the treaty and renounced 
U.S. assurances, Great Britain also renounced its. 

France was therefore left, in the end, with neither material nor 
diplomatic guarantees, save the hope of exacting crippling repara- 
tions from Germany and the general prospect of "collective secu- 
rity" provided by the covenant of the League of Nations (articles 
x, xvi, xvii). France entered the postwar years with an acute sense 
of insecurity aggravated by a feeling that it had lost some of the 
most precious fruits of the victory so dearly bought with French 
lives. 

The remaining material securities had three defects from the 
French point of view. Germany was to pay reparations only for 
all damage done to civilians and their property, not for the whole 
cost of the war. The coal mines of the Saar were ceded to France 
not permanently, as Clemenceau had asked, but for only 15 years, 
a t  the end of which a plebiscite was to be held. Likewise the mili- 
tary occupation of the Rhineland areas was also to last for only 
I 5  years. This, it could be argued, was just the time needed for 
German recovery and resurgence, so that these securities would 
expire at  the very time when France might need them most. 

French enthusiasm for the new League of Nations was, more- 
over, very restrained. During the discussions of the project Leon 
Bourgeois had produced a plan to give the League power to enforce 
military sanctions with an army of its own. This plan had been re- 
jected by Great Britain and by the United States; and even the 
covenant itself was rejected by the United States, which did not 
become a member of the League. So the League was, in French 
eyes, most unlikely to provide the substantial security against war 
and against defeat in war that France needed. Yet the success of 
the League would now clearly depend on how far Great Britain and 
France together could give it  leadership. Within or without the 
League, relations with Great Britain were to remain the crucial 
problem of French foreign policy after 1919, as they had been in 
the years before 1914. 

INTERWAR PERIOD, 1919-39 

I n  parliamentary life, peace brought a reaction against wartime 
discipline and a reversion to close parliamentary control over the 
executive. For the general elections of 1919 the method oi scrutin 
de liste was revived, in conjunction with a restricted variant of 
proportional representation which favoured the most highly organ- 

ized parties. The resulting chambre b2eu horizon was dominated 
by ex-servicemen who constituted the conservative Bloc National, 
which cut across the Radicals but excluded the Socialists. Cle- 
menceau, who was attacked for his failure to get better terms in 
the peace treaties, resigned in Jan. 1920, having held power for just 
more than two years. 

H e  was succeeded as premier by  Alexandre Millerand and failed 
to be elected president of the republic. His persistent anticlerical- 
ism put him out of sympathy with the right-wing majority of the 
chamber and senate, and his overthrow was in part a reassertion of 
parliamentary power against the man who had himself, before the 
war, smashed so many ministries. 

Paul Deschanel, chosen as president in preference to  Clemen- 
ceau, had a breakdown in Sept. 1920 and was succeeded by Mille- 
rand, whose place as premier was taken by Georges Leygues. 
Millerand's aim was to be strong with Germany and with the 
chamber a t  home. From 1922, when PoincarC became premier, 
French policy abroad became increasingly intransigent. Chamber, 
premier and president were agreed on a nationalistjc policy toward 
Germany. Briand had been forced by Millerand to resign, in Jan. 
1922, because he showed signs of making concessions to Germany. 

This showed a new authority and vigour for a president of the 
republic. But Millerand's attempt, after the victory of the Cartel 
des Gauches in 1924, to reassert the right of president and senate 
to  dissolve the chamber was vigorously resisted by the Cartel, and 
he was forced to resign. I t  was almost a repetition of the Mac- 
Mahon crisis of 1877 and ended similarly. N o  subsequent presi- 
dent repeated the attempt, and after 1924 the presidency reverted 
to the pattern of the prewar years. 

The policy of the Bloc National was further discredited by  the 
relative failure of its most drastic action against Germany, the oc- 
cupation of the Ruhr in 1923. Germany was behind in its payment 
of reparations, and PoincarC decided to "put the bailiffs in," de- 
spite British disapproval. But he did not succeed in making 
Germany pay; the French troops met with passive resistance by 
the Germans; and the franc suffered from the additional financial 
burden and from the sharp decline of international confidence that 
resulted from the French action. 

PoincarC was trying, in effect, to retrieve some of those material 
securities which Clemenceau a t  the conference had exchanged for 
diplomatic guarantees. But the choice had been made once and 
for all then, and France now had no real alternative but to  cling 
to collaboration with Great Britain. 

The reaction against this policy was embodied in Aristide Briand. 
A man of the left with a fervent and almost mystical belief in inter- 
nationalism, he came to wield a curious power in the exhausted 
France of the postwar years. H e  became the main spokesman of 
France a t  Geneva and one of the leading figures in the League as 
the "apostle of peace" and rivalled the prewar DelcassC in his 
length of tenure of the ministry of foreign affairs. H e  was 11 

times premier of France and, from April 1925 until Jan. I932 (a  
few weeks before his death), he was except for one day continu- 
ously in charge of French foreign policy. H e  accepted, as Poincar6 
would not, the only alternative left to France: wholehearted sup- 
port for the League, close co-operation with Great Britain and a 
policy of rapprochement with republican Germany. Thus, by 
1924, foreign policy was in essentials fixed in the pattern that it  
was to follow, with occasional hesitations, until 1940. 

There was, however, another aspect of it  which was a conse- 
quence of French disappointment with the terms of the peace 
treaty. The postwar governments sought separate alliances to 
shore up the League's provisions for security. France made a mili- 
tary alliance with Belgium in Sept. 1920 and with Poland in Feb. 
1921. I n  the course of the following years it  was also to make 
alliances with the states of the little entente: with Czechoslovakia 
in 1924, with Rumania in 1926 and eventually with Yugoslavia in 
1927. The Bolshevik Revolution in Russia had confronted the 
peacemakers with a new and mysterious terror; and the idea of a 
cordon saizitaire in the east, which should insulate Europe from 
Bolshevism, coincided with French desires to encircle Germany 
with a ring of friendly and allied states. I t  was felt that the new 
and the augmented states of central and eastern Europe, owing 
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their frontiers to  the postwar settlement, would inevitably be op- 
posed to any revision of it  and so would be reliable allies against a 
resurgent Germany. But these additional securities, i t  must be 
noted, were still in the nature of diplomatic rather than material 
guarantees and engaged France to extended commitments in east- 
ern Europe. 

The economic aftermath of war was, for France, even farther 
reaching. I t s  finances had been constantly neglected since 1914, 
and it  had financed the war largely by borrowing at  home and 
abroad. I t  had relied for revenue chiefly on indirect taxation. 
Income tax, in a complicated and inadequate form, had been intro- 
duced only in 1917. Excessive reliance on short-term loans and 
unbalanced budgets linked public confidence-and therefore the 
franc-with governmental prestige at  home and national credit 
abroad. I n  1918 the franc stood at  half its prewar value. By 1920 
real wages fell below the 1911 level, although by the next year 
they were in general higher. The peace therefore began with a 
return to the large-scale strikes which had marked the prewar 
years. I n  1919 there were about 2 ,000  strikes involving many 
more than ~,ooo,ooo workers. At the Socialist party congress at  
Tours in  1920 occurred the split between the adherents of the old 
second international and those of the new third international, 
centred upon Moscow. A new French Communist party was 
formed, and the same split occurred within organized labour, lead- 
ing to the Communists' founding the ConfCdCration GCnCrale du 
Travail Unitaire (C.G.T.U.) in rivalry with the C.G.T. 

The structure of French industry was greatly changed by the 
reorganizations and dislocations of wartime production. Heavy 
industries and mining developed faster than ever before, and post- 
war France was a much more highly industrialized nation than the 
France of 1914, A total of ~oo,ooo,ooo,ooo fr. was spent on re- 
construction of the devastated areas, and the recovery of Alsace 
and Lorraine augmented both the industrial resources and the in- 
dustrial manpower of France. The size of units of production and 
the methods used were different. The silent French revolution of 
1914-18 was the displacement of the prewar industrial worker, 
technically skilled, alertly intelligent and politically individualist, 
by the operatives of mass production, herded into the big towns 
and including in their ranks many foreign immigrants. The influx 
of foreign workers, welcomed because France's manpower was 
dwindling, went on until by 1931 there were more than 1,500,ooo 
of them in France. Agriculture, prosperous outside the occupied 
areas in wartime, remained one of France's greatest sources of 
wealth. Protected fiscally from world depression and gradually 
adopting more scientific methods, it  was still the greatest single in- 
dustry. But the conflict of interests between farmers, who wanted 
high tariffs and high prices for food, and industrial wage earners, 
who-especially in times of inflation-wanted lower tariffs and 
lower prices for foodstuffs, was now more than ever acute. 

Recovery and Crisis (1924-1936).-By I924 the worst prob- 
lems of the aftermath of war seemed to have been overcome. 
Most of the devastation had been made good, and newly equipped 
and modernized factories were producing more goods. The franc, 
still shaky because of the persistence of unbalanced budgets, had 
a t  least been stabilized for a time by PoincarC. The treaties of 
Locarno (1925) inaugurated the new phase of international con- 
ciliation identified with the reign of Briand at  the Quai d'0rsay; 
and the Dawes plan for reparations payments restored allied unity 
on that issue. Germany became a member of the League in 1926. 
The Cartel des Gauches, led by Edouard Herriot, gained a large 
majority in the elections of 1924 and for the next two years Her- 
riot, Paul PainlevC and Briand alternated in ruling France. 

The major problem confronting these governments of the left 
was still the financial problem of inflation and the stability of the 
franc. The old anticlerical issue raised its head once more when 
secular education was introduced into Alsace and Lorraine, and the 
antimilitarist issue recurred in the form of left-wing hostility to 
military service and advocacy of disarmament. But the fiscal and 
financial problems were the most intractable. By 1926 the franc 
fell to 240 to the pound (as against 70 two years before), and the 
Radicals broke with their Socialist allies in the Cartel and rallied 
to PoincarC and the conservatives. The chamber granted Poincarb 

powers to deal with the crisis by decree laws-a power which i t  had 
denied both Briand and Caillaux six months before; and by the law 
of Aug. 10, 1926, the national assembly, convened at  Versailles, 
modified the constitution to establish a sinking fund (caisse auto- 
nome . . . d'amortissement). PoincarC succeeded in checking the 
decline of the franc and restored confidence. By a policy of strin- 
gent economy and cheap money, combined with the sinking fund, 
he inaugurated another three years of relative calm and prosperity. 

The Union Nationale of Radicals and Poincarists fell apart after 
the elections of 1928. PoincarC gave up the premiership in 1 9 2 ~  
because of ill-health, and the stage was left free for a succession of 
younger but lesser men such as AndrC Tardieu, Camille Chau- 
temps and Pierre Laval: adept parliamentary politicians and party 
tacticians, but lacking the qualities of statesmanship needed in the 
gathering storm. 

The difficulties confronting the nation called for supreme states- 
manship. The world economic crisis broke in 1929. Its immediate 
effects on France, thanks mainly to its relatively well-balanced 
economy, were less catastrophic than in Germany, Great Britain or 
the United States. The nation depended less on foreign trade for 
its prosperity, and not until 1931 was it  seriously affected. But in 
Germany the effects were startling and they nurtured the growing 
National Socialist party, which won more than 13,000,000 votes in 
the German presidential election of 1932. Laval, the French pre- 
mier from Jan. 1931 to Feb. I932 (and again from June 1935 to 
Jan. 1936), countered the economic crisis with a lavish use of de- 
cree laws at  home and the international crisis by personal visits to 
Berlin, Washington, Rome, Warsaw and Moscow. He tried to win 
Italian support as a counterbalance to Hitlerite Germany and op- 
posed League action against Italy when it  attacked Abyssinia in 
violation of the covenant of the League. 

I t  was a period of acute ministerial instability. Between the 
resignation of PoincarC in 1929 and the formation of the popular 
front government under LCon Blum in 1936, there were no fewer 
than 2 0  ministerial crises. No government could rely on a large 
majority, and neither the Union Nationale nor the Cartel des 
Gauches could re-form. I t  was the gloomiest phase in the history 
of the parliamentary republic and the period of most undistin- 
guished leadership. 

The Staoisky Affair.-In the midst of these difficulties the par- 
liamentary regime was beset with a scandal reminiscent of the 19th 
century. In  Jan. 1934, when the effects of the world crisis had a t  
last begun to make themselves more acutely felt in France and 
unemployment figures were rising, the shady financier Serge Alex- 
andre Stavisky, whom the police were pursuing, was found dying, 
I t  was widely believed that his alleged suicide had been "arranged" 
by the police, in conspiracy with the premier, Chautemps, and that 
the motive was to prevent revelations of corruption involving 
politicians, police, judiciary and eminent businessmen. The af- 
fair, coming a t  this moment of social discontent, evoked street 
demonstrations and riots and rumours of plots to overthrow the 
regime. Right-wing and paramilitary formations (Action Fran- 
caise, Jeunesses Patriotes, Croix de Feu), which had grown up in 
France, as in most other European countries after the war, staged 
protests: the left, led by the Communists, staged counterdemon- 
stration~. Riots on Feb. 6, 1934, aroused echoes of earlier Paris 
revolutions, and within a week a general strike was proclaimed. 
Edouard Daladier, the alleged "strong man" of the Radicals who 
had become premier only a few days before, resigned. I t  looked as  
if the government was abdicating in the face of disorder, for it was 
the first time in the history of the republic that a ministry with 
support in the assembly had given way before extraparliamentary 
pressure. I t  was the lowest ebb of the third republic. 

Gaston Doumergue was summoned, as veteran statesman, to 
form a new government of national union. I t  comprised all parties 
in the chamber save the Socialists and Communists. I t  restored 
confidence, quelled the disturbances and ruled by decrees. Again, 
the chamber saved itself by abdicating power, for the emergency, 
to the executive. But the armed right-wing leagues were not dis- 
banded, and the deflationary policy of the government soon lost it  
the support of the Radicals. 

The German Occupation of the Rhine1and.-Meanwhile, the 
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flimsy safeguards which France had won from the peace settlement 
disappeared one by one. The allied troops left the Rhineland in 
1930 (five years before evacuation was due). A plebiscite held in 
Jan. 1935 in accordance with the treaty returned the Saar to Ger- 
many, whereupon Germany announced rearmament, in violation 
of it. Then. on June 18, 1935, came the Anglo-German naval 
agreement, which shook French confidence in Great Britain and 
strengthened Laval's argument that France must seek an under- 
standing with Germany. When Hitler occupied the Rhineland on 
March 7, 1936, and denounced its demilitarization as well as the 
treaties of Locarno, France, which had no longer any reason to rely 
on the discredited League but had at  this point both the means and 
the justification for independent action, did nothing against the 
aggressor. Thenceforward it was left facing a militant Germany, 
without faith in former allies (Belgium declared its neutrality in 
Oct. 1936, in departure from the alliance of 1920) and without any 
of the guarantees of security so laboriously sought since 1918. 

The Popular Front (1936-38).-The elections of April-May 
1936 were fought by the Radicals in collaboration with the Social- 
ists and Communists within a new "popular front." The result 
was a decisive victory for  the left, with antifascism replacing anti- 
clericalism as the cement of this new version of the Cartel des 
Gauches. Although the Communists did not take part in the gov- 
ernment formed by LCon Blum, the Socialist leader, the govern- 
ment was a much more broad-based left-wing coalition than any of 
its predecessors. I t s  program, moreover, on which it came into 
power, included a more comprehensive series of social and eco- 
nomic reforms than any previous one, and these reforms were 
supported by the Communists. 

With 500,ooo unemployed receiving relief and many others out 
of work, the economic crisis was at  its most acute. Since 1919, 
despite two periods of left-wing rule, only two social measures of 
importance had been passed by the assembly. One, of 1928 and 
1930, provided for a scheme of social insurance; another, of 1932, 
set up a system of family allowances. The popular front's program 
included schemes of public works, a national grain board, more 
extensive unemployment relief and old-age pensions, control of the 
Bank of France by the state, the nationalization of armaments in- 
dustries and-most controversial of all-a reduction of the work- 
ing week to 40 hours and a more steeply graded income tax. Faced 
from the outset with an epidemic of "stay-in" strikes, staged by 
the extreme left to "push the government," Blum managed to bring 
the C.G T. and the employers' representatives together in the 
Matignon agreement. This recognized collective bargaining con- 
tracts, an all-round wage increase ranging from 7% to 15% and 
the creation of workers' delegations to deal directly with factory 
managements. LCon Jouhaux, general secretary of the C.G.T., 
hailed it as "the greatest victory which the working class has won 
in its whole history." The agreement was confirmed by the Col- 
lective Bargaining act (June 1936). The 40-hour week and holi- 
days with pay were also introduced by legislation. Within two 
years, the popular front government succeeded in implementing all 
major points in its electoral program. I t  was the most intense 
period of social reform in the history of the republic. None 
of its achievements, except the 40-hour week, was subsequently 
undone. 

In June 1937 Blum gave way to a revised popular front govern- 
ment under Chautemps, a Radical, and the chamber gave him 
plenary powers to deal with the financial situation which had de- 
teriorated under Blum. The gold stocks in the Bank of France had 
shrunk to a figure below the 50,000,000,000 fr. deemed essential for 
security. The franc ~ 7 a s  taken off the gold standard and was de- 
valued. The rise in prices and wages, the expenditure on arma- 
ments, a decline in production and a deficit in the trade balance all 
conspired to create yet another financial crisis. At no period 
between the wars did France gain a position of financial sta- 
bility. 

During 1938 the popular front disintegrated. In  January Chau- 
temps remodelled his cabinet as a purely Radical ministry, but it 
was unsupported by the Socialists and Communists and lasted only 
two months. I ts  resignation coincided with the annexation of 
Austria by Hitler. Blum's attempt to establish another popular 

front ministry lasted less than a month. I n  April Daladier formed 
a new Radical ministry, which held power when World War  I1 
broke out in Sept. 1939. 

The popular front experiment was not without its successes, nor 
was it overthrown. I t  was smothered by the looming clouds of 
war, and its greatest failures were in the field of foreign policy. 
I t s  policy of nonintervention during the Spanish Civil War,  in 
which it  was backed by Great Britain, and its failure to arrest the 
progress of Hitler's Germany toward the domination of Europe 
have been severely criticized. But it is arguable that after the 
German occupation of the Rhineland in March 1936 no decisive 
action to stop Hitler without war was practicable. Thereafter the 
helplessness of France in face of the relentless course of events and 
its inevitable drifting along in tow of Britain left i t  with little or no 
initiative. 

The latter years of the republic were marked by open conflict 
between parliamentary forces on the one side and the forces of 
both fascism and communism on the other. The international ten- 
sions were reflected in its internal conflicts. Blum took vigorous 
action against the right-wing forces: in June 1936 he disbanded the 
Croix de Feu, Col. Francois de la Rocque's league (immediately 
revived as the Parti Social Fran~a is ,  i t  was again to be declared 
illegal in Dec. 1937) ; and in Nov. 1937 he exposed the monarchist 
conspiracy of the Cagoulards or ComitC Secret d'Action RCvolu- 
tionnaire (C.S.A.R.) under Eughne Deloncle, which aimed a t  over- 
throwing the republic by armed insurrection. Daladier took action 
against the Communists. defeating the attempt at  a general strike 
in Nov. 1938 and arresting Communist leaders on the outbreak of 
war. But both fascism and communism were rooted in the recur- 
rent economic crises and social distress of the period, and political 
action against them did nothing to destroy the roots from which 
they drew strength. One was to gain strength during the wartime 
governments at  Vichy, the other was to revive with renewed power 
after the war. 

WORLD WAR I1 

Though the length of compulsory military service and the 
strength of the professional army had been greatly increased in 
view of the growing international tension after 1934, France in 
1938 found itself committed to a small professional army and 
static defenses-the Maginot line had been built along the Franco- 
German frontier-rather than to massive forces and mechaniza- 
tion. I t  maintained a strong fleet, but the air force in 1939 was 
pitifully small. Given the greater manpower resources of Ger- 
many, only complete solidarity with Great Britain could enable 
France to hold its own, even in defense. Daladier could do no 
other than follow the  lead of Neville Chamberlain, the British 
premier, in making the Munich agreement which dismembered 
Czechoslovakia in 1938. I n  March 1939 he likewise followed suit 
in  promising support to Poland if i t  should become the victim of 
aggression from Germany. In  September, when Germany invaded 
Poland, the French declaration of war came about five hours after 
the British. 

There followed, until May 1940, the phase known as "the phony 
war." At the outbreak of war France immediately mobilized all 
available manpower and manned the Maginot line. After Poland 
had been overrun by German and Russian forces and partitioned, 
France stood waiting for the attack. I t  did not come for eight 
months, and the strain of waiting was greater in France than in 
Great Britain. German propaganda seeped into many sections of 
French opinion, and boredom sapped morale. I n  May 1940 Paul 
Reynaud succeeded Daladier as prime minister; the German attack 
began on May 10, through the Netherlands, Belgium and Luxem- 
bourg. Five days later the Germans broke through the defenses of 
the Meuse and enveloped Sedan. Within two months this defeat 
led to the collapse of the French armies and to an Italian declara- 
tion of war on France. Deficient in armour and aircraft and ill- 
trained and ill-equipped for a war of fast movement and armoured 
weight, the French armies could not resist the German armoured 
divisions and air force. Great Britain could send only ten divisions 
and inadequate air cover. Reynaud's government fled to Bordeaux 
in confusion, and on June 16 Reynaud resigned and made way for 
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Marshal PCtain, who had throughout favoured coming to terms 
with Hitler before total collapse, 

T h e  Armist ice (1940), Vichy  and Resistance.-PCtain 
sought an armistice, and on June 2 2  it was signed in Marshal Foch's 
old railway carriage in the forest of Compikgne. Two days later a 
similar convention was signed with Italy. The French government 
was left in nominal control of the whole of France and its colonies 
except Alsace and Lorraine, which were annexed to Germany. But 
the Germans claimed the "rights of an occupying power" in all 
areas north and west of a line drawn across France from the Swiss 
frontier near Geneva through Bourges to a point east of Tours and 
then southward to the Spanish frontier a t  St. Jean-Pied-de-Port. 
The country thus fell into two zones, and the line of demarcation 
remained the limit of German military occupation until Nov. 1942. 
Paris and the main industrial areas of the north, as well as the 
channel and Atlantic coasts, were in German hands. The unoccu- 
pied zone was mainly agricultural but included the Mediterranean 
coast, which gave access to the North African colonies. Germany 
held about 2,500,000 French prisoners of war, required the French 
to pay the costs of occupation and allowed them a small army of 
~oo ,ooo  men and the whole of the powerful French fleet, though 
this was to be disarmed. The whole arrangement was designed to 
be a stopgap until Great Britain had been conquered. 

Although France was taken out of the war by the armistice and 
was to  be ruled for the next four years by the governments of 
Vichy under the name of Marshal PCtain, parts of the French na- 
tion continued the fight. Even before the armistice was signed 
Gen. Charles de Gaulle, who had recently been made undersecre- 
tary of state for war by Reynaud, escaped to London and founded 
the Free French movement. During the second half of 1940 the 
equatorial colonies of Chad and the Cameroun were led over to the 
Free French, and General de Gaulle found himself not only leader 
of a voluntary movement of Frenchmen to continue the war but 
responsible for administering a large colonial area. Inside France, 
by the end of 1940, various local movements of resistance had also 
formed, designed to frustrate the occupying forces. I n  course of 
time these movements not only grew and consolidated themselves 
but formed links with the external resistance of the Free French. 
When the battle of Britain had made it  clear that calculations of 
British collapse were wrong and that the war in the west was by no 
means over, even some elements a t  Vichy found new possibilities 
for resisting the pressure of increasingly desperate German de- 
mands. Possession of the fleet and of the North African colonies 
and the right to administer the unoccupied zone without direct 
German interference gave Vichy certain foundations for independ- 
ence. France therefore remained an important factor in World 
War I1 even after its military collapse. 

Although not a member of the government when the armistice 
was signed, Pierre Laval joined it  the following day and became the 
main architect of the Vichy regime. I t  was he who on July 10, 
1940, persuaded the national assembly (summoned a t  Vichy to 
ratify the armistice) to grant PCtain authority to promulgate a new 
constitution (569 votes in favour, 80 against, 18 abstentions), so 
that PCtain was able, next day, to assume in his own name full 
legislative and executive powers in the "French state" (e'tat fran- 
~ a i s ) .  The Vichy governments in fact survived for four years by 
never promulgating a new constitution. Their policy, and the ele- 
ments moulding policy, changed in tune with the fortunes of the 
war. When the close collaboration adumbrated by the Montoire 
meetings of PCtain and Laval with Hitler and Ribbentrop in Oct. 
I940 proved impracticable, a plot was formed at  Vichy against 
Laval, who fell from power in Dec. 1940 and was succeeded as 
premier for a short time by Pierre gtienne Flandin and then by 
Adm. Jean Darlan. Backed by Charles Maurras's Action fran- 
~ a i s e  (a  paper that found in Vichy a chance to try out its tradition- 
alist, semiroyalist doctrines inherited from the days when it had 
been founded to oppose the Dreyfusards), PCtain and Darlan em- 
barked on a period of attentisme ("wait and see") in their dealings 
with Germany. Vichy became, at  least superficially, a corporative 
state. The republican slogan of "Liberty, Equality, Fraternity" 
was replaced by "Work, Family, Fatherland." A labour charter 
was passed, and there was much talk of a PCtainist "national revo- 

lution." But in foreign relations Vichy looked to the United States 
for support and aimed a t  keeping Germany to the strict terms of 
the armistice. 

In April 1942 Laval returned to power and contrived to convince 
the Germans that they could get more active collaboration from 
him. Germany was now engaged in massive war with Russia and 
with the United States and needed greater security in the west. 
But six months later the whole basis of Vichy's position was trans- 
formed. United States and British forces landed in North Africa, 
the main units of the French fleet were scuttled by their crews a t  
Toulon, and Germany occupied the whole of France and disbanded 
the "armistice army" of Vichy. 

Henceforth Vichy had no assets with which to bargain, except 
the cult of loyalty to PCtain (which still kept many Frenchmen, a t  
home and overseas, obedient to the armistice) and the nimble wit- 
tedness of Laval. I t  became increasingly a tool of German policy 
and, by March 1944, included extreme collaborators such as the 
former Cagoulard Joseph Darnand and the National Socialist 
Marcel DCat. Admiral Darlan was assassinated in Dec. 1942 in 
Algiers, where he had aligned himself with the Allies. 

Meanwhile the Free French movement had also been trans- 
formed in character. A French National committee, set up in 
1941 under General de Gaulle, came to include spokesmen of vari- 
ous parties and resistance movements. I n  June 1943 it  merged 
with the North African administration, under Gen. Henri Giraud, 
heir of Darlan, to form the French Committee of National Libera- 
tion. Its authority was enhanced by the creation of a provisional 
consultative assembly in Algiers, representing mainly the resist- 
ance movements of metropolitan France. After the Allied invasion 
of France on June 6, 1944, it moved to France and became the 
nucleus of a provisional government. 

The internal resistance movements grew rapidly in strength and 
significance as large numbers of young men fled to the hills and 
open country to escape the German forced-labour laws. Living as 
outlaws in the maquis and aided by the country people and by 
supplies dropped by aircraft from Great Britain, they harassed 
German communications and transport in preparation for Anglo- 
American landings. The French forces of the interior were led by 
Gen. J. M. P. Koenig. The six months preceding D-day were a 
period of civil war in France, between the men of the maquis and 
the German gestapo aided by Vichy militias. 

Thus the provisional government, based on resistance, took over 
from a regime in utter collapse immediately after a phase of acute 
civil strife. As operations against Germany continued for nine 
months after the liberation of Paris (Aug. 1944), i t  had to start 
rebuilding a regime in wartime conditions. 

T h e  Provisional  Governments  (1944-46).-In Sept. 1944 
the provisional government was reorganized. I t  declared PCtain's 
"French state" abolished, together with all its laws, and announced 
that "legally the Republic has never ceased to exist." I t  won for- 
mal recognition by the Allies. The elections of Oct. 21, 1945, how- 
ever, based on female as well as male suffrage, were not only to 
return new deputies to the assembly but also to decide whether the 
constitution of the third republic was to be maintained or not, and 
95% of the electorate voted for the drafting of a new constitution. 
The constituent assembly contained three major parties almost 
equal in strength: the Communists, the Socialists and the Mouve- 
ment RCpublicain Populaire or Christian Democrats (M.R.P.). I t  
had seven months of existence, in which to draft a new constitution 
and submit it to popular referendum. I t  proclaimed General de 
Gaulle head of the provisional government and entrusted him to 
form a ministry acceptable to the assembly. His ministry em- 
barked on a program of immediate reforms which included the na- 
tionalization of credit, electricity and insurance and reform of the 
public services and civil service. But in Jan. 1946 he announced 
suddenly that he would resign. The Socialist FClix Gouin suc- 
ceeded him. 

Gouin's ministry was, in composition and policy, a continuation 
of General de Gaulle's. I t  was a coalition of the three largest 
parties. In  May the draft constitution was rejected in the refer- 
endum, and a second constituent assembly was elected to try again. 
Georges Bidault now headed the ministry. I n  October the new 
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draft was accepted by 9,120,576 votes against 7,980,333, but nearly 
one-third of the electorate abstained from voting. The new draft 
met with energetic criticism from General de Gaulle and his sup- 
porters and little enthusiasm from the country in general. I t  was 
accepted, like that of 1875, as the form of government that divided 
Frenchmen least. 

THE FOURTH REPUBLIC 

The electoral basis of the new regime was very different from 
that of the old. Women now had a,vote. Proportional represen- 
tation was adopted. The second chamber, now called the council 
of the republic, was granted very little power over legislation and 
was only a shadow of the old senate. But in all other major re- 
spects the constitution of ~ 9 4 6  was a continuation of the third 
republic. The centre of gravity of political power still lay in the 
lower chamber, now called the national assembly and elected for 
five years instead of four. Ministries were still perforce coalitions 
of parties and subject to the same bias toward instability. 

The president of the republic, with the same tenure and func- 
tions as before, was still chosen by the chambers for his most un- 
exceptionable qualities, and in Jan. 1947 the Socialist Vincent 
Auriol was elected the first president. The system of local admin- 
istration through the prCfets and of local elected assemblies re- 
mained substantially as before. (See Governnzent, below.) 

The most important differences arose not from the formal con- 
stitution itself but from the new balance of social classes and from 
the new alignment of political parties, which were more highly 
disciplined and organized than before. Postwar conditions in 
general favoured the agricultural interests as against the industrial 
workers. Inflation, shortages, a lag of wages behind prices and an 
endemic black market all tended to improve the standard of living 
of the countryman and depress that of the industrial wage earner 
and the salaried and professional classes. 

Politically, the most important new factor was the power of the 
Communist party inside and outside parliament; a development 
closely connected with wage earners' plight in a period of rapid 
price rise and with the role of resistance movements in the period 
of liberation. From Nov. 1945, when De Gaulle first admitted 
Communists to the government, they had held for nearly two years 
some key posts in the national economy. This ministerial power 
was used to "colonize" large areas of industrial administration and 
management. At the same time, the party gained a strong grip 
on organized labour through the C.G.T. Throughout the first na- 
tional assembly it  was also the strongest single party, although 
after May 1947, when Paul Ramadier expelled the Communists 
from his cabinet, they were deprived of pon-er. They relied in- 
creasingly on direct action to harass the government. and strikes 
were as much a feature of the early years of the fourth republic 
as they had been of the later years of the third. 

In  Dec. 1946 LCon Blum formed the only single-party ministry 
in modern French history. But his Socialist cabinet was designed 
as a caretaker one, pending the election of the president and com- 
pletion of the new constitution; and lasted only six weeks. All 
subsequent ministries, until 1951, were variations on three-party 
coalitions of Socialists, Radicals and the Mouvement Rkpublicain 
Populaire. with the addition of a few Independents and technicians 

The M R.P. was mainly a creation of the resistance period and 
became the rallying ground for moderate opinion, including much 
Catholic opinion. I n  addition to Blum's ministry, there were ten 
such coalition cabinets during the life of the first national assembly 
(Nov. 1946-July I ~ S I ) ,  an instability exactly comparable to that 
of the third republic, though with the same remarkable continuity 
and recurrence of personnel. The Socialist Jules Moch held an 
important post in every ministry, including Blum's, and in all ten 
cabinets foreign affairs remained with either Georges Bidault or 
Robert Schuman, both of the M.R.P. 

These three-party coalitions came to be known as the "third 
force," because in April 1947 De Gaulle formed the Rassemblement 
du Peuple Fran~a is  (R.P.F.), appealing to all forces of discontent 
with the existing system as well as to fear of communism. I t  made 
considerable gains in local elections and, in 1951, secured 1 2 0  seats 
in the new national assembly. 

The "third force" governments had to meet a challenge both 
from the extreme left and from the extreme right but contrived, 
during 1947-49, to survive great strikes without help from the 
R.P.F. Meanwhile trade unionism was further split when the 
Force Ouvrikre, led by the veteran syndicalist LCon Jouhaux, lef t  
the Communist-controlled C.G.T. 

The Monnet plan, designed to modernize and re-equip French 
industry within four years, made reasonably good progress. Pro- 
duction, both in industry and in agriculture, reached or surpassed 
the levels of 1939. Marshall aid from the United States assisted 
economic recovery. But financial instability, inflation and indus- 
trial unrest remained acute, and the war in Indochina, waged from 
the end of 1946. put constant strain on resources. The "third 
force" governments were too unstable and too much preoccupied 
to tackle these basic problems. 

The general elections of June 2 ,  1951, opened a new phase in 
parliamentary politics, as the new national assembly was divided 
into six roughly equal groups. the Communists,; the Socialists ; the 
M.R.P. ; the Radicals and their allies; the Independent Republicans 
and their allies (the Conservative group); and the R.P.F. The  
Socialists passed into opposition, and the five ministries which held 
office between July 1951 and June 1954 moved steadily toward the 
right. I n  March 1952 a group of deputies of the R.P.F. seceded 
from the main body to support the conservative premiership of 
Antoine Pinay, and in May 1953 De Gaulle formally dissolved the 
movement as a parliamentary party, while preserving it  as a move- 
ment outside parliament. This freed the Gaullist deputies to  share 
in government and facilitated the drift toward the right. 

When a new president of the republic had to be chosen by  parlia- 
ment at  the end of 1953, the parties further discredited themselves 
by a prolonged deadlock; 13 ballots had to be taken before RenC 
Coty was elected on Dec. 23, by 477 votes to 329. 

In  June 1954 general exasperation gave a unique opportunity 
to Pierre Mendks-France, who was elected prime minister by  the 
unusual majority of 419 in an assembly of 627. Choosing a minis- 
try drawn mainly from new men of the right-centre and the right, 
he offered France a "new deal" and undertook to end the war in 
Indochina within a month before proceeding to tackle the problems 
of the European Defense Community and economic reforms. His 
prestige soared when he succeeded in ending the war and in sub- 
stituting for the E.D.C. treaty, which parliament rejected, the 
wider project of western European union involving British mili- 
tary commitment in Europe. 

Mendks-France was defeated over his North African policy in 
Feb. 1955, but was succeeded by his former minister of finance, 
Edgar Faure. Faure successfully concluded, on April 22, the 
Franco-Tunisian negotiations, but Algeria and Morocco were caus- 
ing grave concern. In  Morocco Mohammed V ben Yussef was 
restored and on Nov. 6 France proclaimed its resolve "to raise 
Morocco to the status of an independent state," united with France 
by the "permanent links of interdependence." 

Elections held on a snap dissolution on Jan. z ,  1956, produced 
an even less coherent assembly and a series of left-centre govern- 
ments whose failures to end the war in Algeria brought about the 
death of the fourth republic. Military operations against the na- 
tionalist rebels, which had continued since Nov. 1954, engaged 
nearly 500,000 French troops and induced unrest in the army. On 
May 13, 1958, when Pierre Pflimlin succeeded, after a prolonged 
political deadlock, in forming a new ministry, he was confronted 
with an ultimatum from the French generals in Algeria and the 
committees of public safety formed by the exasperated French 
colons. They demanded a new government headed by General 
de Gaulle, and were backed in this demand by the more extremist 
right-wing parties in France. 

THE FIFTH REPUBLIC 

Pflimlin, though invested with wide emergency powers, warned 
the national assembly that France was "threatened with civil war" 
and resigned. On June I ,  1958. General de Gaulle was installed 
in office with emergency powers for six months and authority to 
reform the constitution. On Sept. 28 his draft constitution was 
accepted by a huge majority in a popular referendum. Out of a n  
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The totals of Table I1 are those of the habitually resident or 
de jure population. There were 2,454,000 resident foreigners 
in 1936, but .their numbers fell to 1,671.000 in 1946 and to 
I ,45 I ,  752 in 1954, the reduction being explained mainly by natural- 
ization. 

In  comparison with that of other countries, France's population 
was slow in growing. From 1800 to 1850 the country was, after 
Russia, the most populated in Europe. Thereafter the rate of 
increase slowed down considerably and was handicapped by the 
defeat of 1870, with the loss of Alsace-Lorraine, and by World 
War I (in which losses were equivalent to I in 31 or  10.5% of the 
young and middle-aged male groups). 

Deaths exceeded births fairly frequently; even during years of 
peace (e.g., between 1920 and 1938) this occurred during five 
years. An increase in population was, however, considerably as- 
sisted by immigration. I t  has been calculated that between 1850 
and 1930 net immigration contributed 3,500,ooo new inhabitants, 
as compared with a natural increase of z,ooo,ooo. Between 1946 
and 1951, however, these figures were reversed, and a gain of 
around 2,000,ooo comprised 1,600,000 excess births over deaths 
and 400,000 immigrants. 

Details (rounded to the nearest thousand) are shown in Table 
111. 

TABLE 111.-Demographic Studies 

Excess or 
Marriages Divorces Live births Deaths deficit of I I 1 / / / births I 

Despite this substantial increase of births over deaths, France 
remained a country whose population was aging. Already in 1936 
it was the "oldest" country in the world, and this situation was ac- 
centuated in later years. The proportion of adults, despite the 
war losses, remained high. From 55.2% in 1936 it stabilized itself 
in postwar years around 54.5%. Age structure in detail a t  the be- 
ginning of 1949 (figures for 1936 in parentheses) was: 0-4 years, 
8.5% (8.0%); 5-14 years, 13.1% (16.8%); 15-19 Years, 7.7% 
.(5.5%); 20-29 years, 15.7% (15.3%); 30-39 years, 12 .2% 

(15.8%); 40-49 years, 14.9%.(12.6%); 50-59 years, 11.7% 
(11.5%); 60 and more years 16.2% (14.5%). Infant mortality 

krance (Paris, 1959). (X.) in 1954 amounted to 37 in every 1,000. 

POPULATION TABLE 1V.-Active Population by Occupations 
(in 000s) 

The population of France on Jan. I ,  1955, was estimated at  43,- 
300,000. This figure represented an increase of 2,797,000 over 
that given by the census of 1946 and of 1,393,000 over that of 
1936. The increase following World War 11 had more than made 
up for the losses sustained through causes peculiar to the war years 
and the yearly increment contrasted with the regular decrease of 
the immediate prewar period. 

*Excluding dependents of self-employed. tExcluding office workers. $469,963 in 1936 
A principal cause for such increase in population was the finan- 

cial assistance given by the state to encourage larger families, in the Density.-Despite France's increase in population, the density 
form of family bonuses, allowances and facilities for medical treat- of population was a low one when compared with some of the 
ment. neighbouring countries. I t  reached 197 per square mile in 1936 

The progress in Frsnce's population from the beginning of the and 2 0 1  in 1954. 
19th century is shown in Table 11. As in most countries there was a gradual drift, after the middle 

of the 19th century, from rural areas (particularly mountainous 
TABLE 11.-Population of France (w'th Corsica) regions such as Savoy and the Massif Central) to urban. In  1954 - 

23,939,131 persons were urban dwellers as against 18,835,314 rural 
or 56% against 44% (cf. 80% against 20% in  Great Britain). 

207,765 27,349,000 1896. 
207,591* 30,461,000 1911. Approximately 50% of the inhabitants lived (1954) in small par- 

31,230,000 1921. ishes of less than 2,000. Of the 38,000 odd communes, 31,407 had 
1861. 

38,067,000 1946. less than 500 inhabitants and 37,024 less than 2,000. 
The greatest density of population was found ( I )  in the centre 

*After territorial losses under the treaties of Paris (1814). +After the cession of Savoy the Paris basin, where the its suburbs, Outer suburbs 
and Nice by the kingdom of Sardinia (treaty of Turin, 1860). $After the loss of Alsace- and numerous satellite towns form the de'partements of the Seine 
Lorraine to Germany (treaty of Frankfurt, 1871). 5.4fter the recovery of Al?ace-Lorraine 
(treaty of Versailles, 1919). ]\After territorial gains on the Italian irontler (treaty of and of Seine-et-Oise; and (2) in the industrial region of the 
Paris, 1947) and border rectification on the Franco-Spanish frontier in 1949. YExcluding dkpartementS of the hTord and the pas-de-Calais which are studded 
187,000 military personnel an8 civilians temporarily abroad and 38,000 persons who were 
absent from their homes when the takers of the census called. with numerous and often adjacent towns. 
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Towns.-In 1886 there were only 10 towns with a population of monarchy dates traditionally from the baptism (496) of Clovis, 

roo,ooo inhabitants or more (Paris, Lyons, Marseilles, Bordeaux, king of the Franks. 
Lille, Toulouse, Nantes. Le Havre, St. fitienne and Rouen). The In succeeding centuries the church acquired extensive estates 
number of such towns had risen to 18 in 1936 and to 24 in 1954. and great wealth and gained an exclusive hold on education. With 

Rac ia l  Types.-The population of France is broadly composed the development of a stronger monarchy, relations between the 
of three principal types. First, there are the descendants of French clergy and the papacy became a t  times difficult. The 
Mediterranean peoples who moved, c. 3000 B.c., into the south of monarchy, often backed by the episcopate, claimed a certain inde- 
the country and penetrated inland chiefly by way of the Rh6ne pendence of Rome in the matter of ecclesiastical jurisdiction. 
valley. They are chiefly found now along the Riviera and along This tendency, known as Gallicanism ( q . ~ . ) ,  reached a climax in 
the Rh6ne. 1764, when the Jesuits were expelled from the country. The Jesu- 

A second element is the Alpine or Celtic type (in many areas its. however, had meanwhile triumphed over Jansenism (q.v.) ; but 
now intermingled with the Mediterranean and also with the it  was the bull Unigenitus (1713), which had originally served 
Nordic), which came from the east by the Alpine valleys during the both their purposes and those of the Gallican and centralizing 
Neolithic and Bronze ages; its representatives now form the basic Louis XIV, that eventually provoked the reaction against their 
element of central and southwestern France and also of Brittany, ultramontane spirit. 
into which Celts from Britain immigrated under pressure from the During the Revolution religious orders were suppressed and the 
Anglo-Saxon invaders. property of the church confiscated. Some attempt was made to 

The Nordic type (at first chiefly represented by the Belgae) get the clergy to support a national established church. By the 
flowed into the northeast of the country in the centuries immedl- constitution of the year 111, however, church and state were de- 
ately before the Christian era but was reinforced early in the Chris- clared separate. I n  1801, during the consulate, Napoleon ne- 
tian era by the Saxons, the Visigoths and, particularly, the Salian gotiated a concordat, whereby the church surrendered its claim to 
Franks, who pushed into the far  south and eventually became former property and the state undertook to subsidize the clergy. 
masters of the whole country; a final Nordic element arrived with This concordat lasted (except for one short suspension) until 1905. 
the Norsemen, who carved out for themselves the duchy of Nor- With the Bourbon restoration in 1814, a closer collaboration 
mandy in the 10th century. was initiated between papacy and state, and this continued on 

Apart from these three types are the Basques of the western Napoleon 111's accession to power. U7ithin the church itself, how- 
Pyrenees (about 7oo,ooo), who have succeeded in preserving to a ever, developed a more liberal Catholicism which encountered op- 
large extent the racial entity. position from the pope and from French authoritarians. 

Languages.-Follom7ing the subjugation of Gaul by Julius In the first years of the third republic, the government rejected 
Caesar, the spoken Latin of the Fbman conquerors gradually the policy of co-operation for one of secularization and neutrality. 
spread through the country and, by the 4th century A.D., had re- one  important source of disagreement was education, in which, by 
placed the Celtic language. Later, barbarian invasions weakened the 10; Fallaux of 1850, the church had been given certain privi- 
the link between Gaul and Italy, so that the spoken Latin of Gaul leges. From 1880, measures were taken to restrict the church's 
developed certain peculiarities; moreover, local variations began influence in education and to limit religious orders, which were de- 
to arise within the country itself. barred, in 1886, from teaching in state schools. I n  1901 religious 

TWO main divisions (within which were numerous dialects) of congregations were forbidden unless authorized, and any member 
the spoken language became the langue d'oil of the north and the of an unauthorized congregation was banned from teaching. This 
langue d'oc (see PROVENGAL LANGUAGE) of the south. In the north ban, which was really aimed at the Catholic Church, was in I904 
the dialect of Paris and its district began inevitably, in the 10th extended by fimile Combes to  any member of a religious con- 
century, to acquire a supremacy as both the written and the spoken gregation. 
vernacular. Such action led to an open breach with the papacy, and in 1905 

Dialect differences were eliminated from the written language the Act of Separation, while guaranteeing liberty of conscience 
in the ~ ~ t h  century, under the influence of the educated classes, and public worship, withdrew state recognition and subsidizing of 
grammarians and authors. But uniformity or knowledge of stand- religion. Property of the religious bodies was transferred to as- 
ard French still remained generally ~ ~ n k n o w n  in some areas, Par- sociations for public worship (associations cultuelles), which had 
ticularly in country districts and in the south especially, even to be self-supporting. 
toward the end of the 18th century. Centralization of government such a step considerably reduced the standard of living for  many 
during later years and other modem factors reduced the impor- clergy, but tended to throw them into a closer contact with the 
tance of dialects and spread a knowledge of the standard tongue. working classes. The return of Alsace-Lorraine added more Cath- 
(See FRENCH LANGUAGE.) olics (who had been unaffected by the anticlericalism of the third 

Within France, however, there still remained in the middle of the republic) ,and partly prompted the government to resume diplo- 
20th century a considerable number of nationals whose mother matic relations with the Vatican. In  the following years there 
tongue was not French. Thus, in Corsica. the natives spoke Italian was a gradual return of religious orders to the country. A Catho- 
dialects; along the southern France-Italian border was an Italian- lic political group of the left gained parliamentary representation. 
speaking area; Proven~al  was still heard in Provence; in Roussillon l-he vichy regime showed pro-~athol ic  tendencies. pktain re- 
the Catalan language was still in use; in Gascony the Basque Ian- pealed the prewar disabilities. Clergy and religious orders took up 
Wage held on with tenacity; in the western half of Brittany. teaching posts and religious schools were subsidized. Such a policy 
Breton was still widely spoken; along the Franco-Belgian frontier inspired the leaders of the church to support, a t  least initially, the 
Flemish still survived; and finally in Alsace and the Moselle new regime. ~~t the less important clergy sided on the whole 
de'partemeizt of Lorraine dialects of German were spoken as well with the resistance. 
as varieties of French patois. On the liberation, the Vichy religious laws were abrogated. I n  

RELIGION the more Catholic areas (Brittany, La VendCe, Ille-et-Vilaine, 
Maine-et-Loire) this provoked serious unrest. The church, how- 

R o m a n  Catholicism.-France is the "eldest daughter of the ever, adopted a cautious attitude to  politics. The rank and file 
church." There are 17 archbishoprics in metropolitan France; and more liberal-minded of the upper hierarchy tended to favour 
viz., Aix, Albi, Auch, Avignon, Besan~on, Bordeaux, Bourges, the Mouvement RCpublicain Populaire (Christian Democrats) ; the 
Cambrai, ChambCry, Lyons, Paris, Reims, Rennes, Rouen, Sens, church as a whole was resolutely opposed to Communists. 
Toulouse and Tours. In  addition to 68 suffragan bishoprics there Catholics were easily the largest religious element of the coun- 
are two bishoprics depending immediately on the Holy See; viz.. try, but a clear distinction existed between practising and non- 
Metz and Strasbourg. The archbishop of Lyons is styled primate practising. About 80% of the population were baptized, married 
of the Gauls. The number of clergy is around 51,ooo. and buried by the church. The practising element amounted to 

The association of the Roman Catholic Church with the French around 25%. As a whole the masculine element of the petite 
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hourgeozsie was indifferent or anticlerical. 

Catholicism flourishes particularly in Normandy, Brittany, the 
central eastern dkpartements and in those of the Pyrenees. I t  is 
least strong in the industrial areas. 

Protestantism.- Luther, Calvin (himself a native of Picardy) 
and other reformers of the 16th century quickly gained adherents 
in France. In  1535 the extermination of "heretics" was ordered, 
and a long period of emigration began. Between 1563 and 1570 
intermittent civil war broke out between the Catholics and the 
Reformers (Huguenots). By the treaty of St. Germain in this 
latter year, the Huguenots obtained liberty of conscience and 
worship with four fortified towns, La Rochelle, La CharitC, Cognac 
and Montauban, as pledges. 

In  1572 the massacre of Huguenots in Paris on St. Bartholo- 
mew's day initiated a widespread slaughter; by their desperate 
resistance the Huguenots gained in I 573 an amnesty and the prom- 
ise of liberty of worship in a few towns. But hostilities again 
broke out and continued intermittently until Henry IV by the 
Edict of Nantes granted the Huguenots liberty of conscience and 
of worship and full civil rights, together with the possession of 
numerous fortified towns as a guarantee. (See above, History.) 

On the murder of Henry IV in 1610 persecution was renewed, 
and during the next 20 years the Huguenot strongholds were 
gradually reduced and revolts crushed. But they were allowed 
liberty of worship. Under the centralizing policy of Louis XIV 
steps were taken to close Huguenot churches and schools, and in 
1685 came the revocation of the Edict of Nantes. The result was a 
gradual and considerable emigration (estimated around 4oo.000) 
until 1801, when Napoleon restored to the Huguenots full politi- 
cal, civil and legal rights. In the first years of the 19th century 
they numbered around 700,000, of whom the majority were Cal- 
vinists. 

During the 19th century the Reformed Church grew consider- 
ably, but various schisms took place. The total number of Protes- 
tants in the middle of the 20th century was around ~,ooo,ooo 
(roughly 600,ooo Calvinists, 350,000 Lutherans and small minori- 
ties of Baptists). In  190; most groups of French Protestants were 
united into a single amalgamation, the Protestant Federation of 
France. Its chief elements were: the Evangelical Reformed 
Churches and the Reformed Churches (comprising most of the 
French Calvinists) ; the Evangelical Lutheran Churches; the Free 
Evangelical Churches; the Evangelical Methodist Churches; the 
Federation of Evangelical Baptist Churches; and two Alsace- 
Lorraine bodies, the Reformed Churches of Alsace-Lorraine and 
the Church of the Augsburg Confession (Lutheran). Various 
other independent churches and missionary organizations also were 
established. 

Protestantism flourishes particularly in Alsace-Lorraine (around 
300,ooo). Protestants in France belong for the most part to the 
middle classes and by reason of their affluence and probity played 
a role out of proportion to their numbers under the third republic, 
to whose institutions they gave strong support. 

Judaism.-France granted Jews full equality by a succession of 
measures passed during the French Revolution. At first their 
assimilation was helped by this policy and by their relatively small 
numbers. Under Napoleon Jews were given a special consistorial 
system, which lasted until the Act of Separation in 190 j. By 1910 
there were about 95,000 Jews in France. Their number was con- 
siderably increased in the 1930s by refugees from Germany and 
eastern Europe and was about 250,000 in 1939 and 400,000 in 
1940 During the German occupation of France they were treated 
at  first with some moderation by the government, but by the mid- 
dle of 1941 persecution had set in. They regained all their rights 
on the liberation and rapidly reassumed their prominence in cer- 
tain commercial and industrial spheres and to a lesser extent in 
professional and intellectual circles. 

EDUCATION 

Before the French Revolution religious bodies and establish- 
ments, of whom by far the greater proportion were Catholic. con- 
trolled education. The Revolution, antagonistic to the church, 
broke its monopoly and established freedom of education. Napo- 

leon in his turn made education a national public service with a 
highly centralized system. The Imperial university, constituted 
in 1808, trained all teachers and prescribed the nature of instruc- 
tion in secondary and higher education. The concordat of 1801, 
however, enabled the church to teach under the inspection of the 
university; and primary education also remained free of thd 
direct control of the state. 

Under the succeeding regimes the church gradually secured its 
freedom in education from this control established by Napoleon. 
Thus in 1833, when primary schools were being brought under 
the authority of the state, private primary schools were allowed 
provided that their teachers had obtained the qualifying certificate. 
In 1850 the loi Fallozrx extended this freedom to secondary edu- 
cation, and membership of an authorized cult was considered suf- 
ficient qualification to teach. By 1875, when permission to estab- 
lish Catholic universities was granted, freedom to instruct i n  all  
branches of education had been won. 

Victor Duruy. who was minister of education from 1863 t o  
1869, wanted to make education free of charge and obligatory. 
H e  succeeded at  least in 15-idening the curriculum and in increasing 
the number of schools for girls. 

With the increasing radicalism of the third republic the struggle 
between state and church was resumed. Royalists aligned them- 
selves with clericals, and the church came to be regarded as a 
bulwark of monarchist tradition in France. To  curtail its influ- 
ence the government abandoned Napoleon's policy of co-operation 
and adopted one of secularization. Between 1880 and 1906 re- 
ligious instruction was abolished in all types of state institutions. 
I n  1904 members of religious congregations were forbidden t o  
teach in any school, public or private. 

Nevertheless religious schools continued to survive, especially 
in the more Catholic areas. In  1934 roughly 80% of pupils re- 
ceiving primary education attended state schools, though only 
58% receiving secondary education went to them. But from 
the end of 1934, when secondary education was made free of 
charge, Catholic institutions, which relied chiefly on pupils' fees, 
began to lose much of their attendance to the state secondary 
schools. 

Under Vichy there was a reorganization of the educational sys- 
tem. The law forbidding clergy to teach was repealed. Volun- 
tary schools were allotted a share of the funds hitherto confined 
to state schools, and their pupils became eligible for scholarships 
to higher education. After World War 11, the main features of 
the prewar system were restored, but reforms were progressively 
introduced. 

The educational system was highly centralized. Primary, sec- 
ondary and university education were administered by the minis- 
try of national education; technical education (together with 
youth and sports) by another department. The country (with 
Corsica and Algeria) was divided into 17 circonscriptions aca- 
dkmiques; viz., Paris, Caen, Lille, Xancy, Strasbourg, Besan~on,  
Dijon. Lyons, Clermont-Ferrand, Grenoble, Aix, Algiers, Mont- 
pellier, Toulouse, Bordeaux, Poitiers dnd Rennes. Each acade'mie 
was administered by a rector appointed by the ministry and ad- 
vised by a local council. The rector had control over all types of 
instruction, though for primary schooling the prt fe t  of the de'- 
partement was responsible for certain routine matters. Under 
the rector were a varying number of inspectors, one of whom 
was usually in charge of a particular area (dkpartement and ar- 
rondissement) within the territory of the acade'mie. A further 
category of inspectors was responsible and reported to the minis- 
try. Within each dkpartement there was also a council, headed by 
the prkfet and composed of officials and teachers, which formed 
a general consultative and advisory body. 

Schools were divided into three broad types: premier degrd 
comprising &coles maternelles et enfantines (nurseries and kinder- 
gartens) ; elementary schools and complementary classes ; deuxibme 
degre' or secondary, with primary and advanced stages; and "ap- 
prentice centres" for technical training, technical colleges, profes- 
sional schools, etc. Higher education was chiefly supplied by the 17 
state-controlled universities, the seats of which coincided with the 
centres of the 17 academic circumscriptions. Competition for uni- 
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versity places was keen. and even success a t  the beccaleure'at (ma- and to concentrate solely on economic demands. 
triculation), taken usually in two parts in successive years as the In 1906, at the congress of Amiens, the revolutionaries gained 
culmination of secondary training, did not ensure entrance. The the day by forcing through a resolution, known as the charter of 
state universities were supplemented by a number of institutions Amiens, which rejected dependence on any political party or 
for advanced study such as the Collgge de France, by the e'coles doctrine and endorsed the opinion that the best results for the 
normules (for training teachers) and by numerous technical col- working classes could only be obtained by direct action, by means 
leges specializing in agriculture, the sciences, engineering, etc. In of the general strike. About the same lime the C.G.T. as a body 
addition there were a few free (Catholic) institutes devoted prin- began in addition to assume a pacifist and international character. 
cipally but not exclusively to theology, law and the humanities. From 1914 the unions tended to accept the supremacy of the 
Financial support of education was increasingly taken over by constitutional authority and to demand legislation for a better 
the state, and the contributions of the communes were largely standard of living and of working conditions. though there were 
devoted to maintenance of buildings. The question of state sub- occasions when a minority rejected this policy. It  was the out- 
sidies to Catholic schools still remained a considerable issue, the break of World A'ar I ,  the "ordained opportunity" for revolu- 
chief dpponents of such grants being the Radicals, the Socialists tionary action, that had the effect of depriving the revolutionaries 
and the Communists. of the control of labour. Under the influence of LCon Jouhaux 

Little local control or individual freedom was left in the matter and the reformists. a h o  had suffered defeat in 1906, the C.G.T. de- 
of syllabus or teaching methods, which were almost entirely laid cided to CO-operate with the government. K i t h  the advent of the 
down by the ministry with a view to passing the examinations re- Russian Revolution, however, there emerged an important minor- 
quired by the state. The result n7as that French education tended ity both in the C.G.T. and in the Socialist party (with which that 
to become inflexible and academic: but there came to be an in- body had now allied itself) which adopted an antiwar policy and 
creasing demand for  a wider curriculum and more varied methods desired affiliation with the Mosco\z. Trades Union International 
of teaching. Technical instruction, in which France was seriously (the Profintern). The collaboration of the C.G.T. with the gov- 
deficient, was also more widely introduced. French parents and ernment %as. however, confirmed in 1918 by the forniulation of 
employers remained inclined, however. to look upon education as the C.G.T. "minimum program." This statement repudiated 
the academic means of supplying a pupil n i th  a brevet or certificat revolutionary tactics, renounced the use of the general strike and 
at  the age of 14 and with the baccalaure'at at 17. supported the League of Nations; in return it demanded more 

I n  1954-55 the numbers attending the various educational estab- comprehensive rights for trade unions than those granted by the 
lishments amounted to about 8,000,ooo (approximately 2 0 %  of loi I'C'aZde~k-Rousse~u, the acceptance of collective contracts and 
the population). State nurseries and kindergartens looked after the constitution of a national economic council and regional coun- 
1.oj6,ooo infants, "private" (i.e., religious) ones after 215,000; cils on &ich there should be trade-union representation; and it 
elementary schools and complementary courses were attended by further urged that monopolies should be taken over by public 
4,184.000 state and 795,000 private pupils, secondary (deuxidme state boards or co-operatives representing the producer and the 
degre') schools by 530,500 state and 430,000 private and technical consumer and that individual enterprise should be regulated, as 
by 537,000 state and I jo.ooo private. There were 6.307,joo state regards conditions of work and profits, by the state. As the gov- 
and 1,590.000 private establishments. The attendance at uni- ernment made no immediate response. the C.G.T. created in 1919 
versities (with Paris predominating) was approaching I jo,ooo. its onn national economic council, comprising representatives of 
Until 1950 the only subsidized confessionaI (Catholic) schools the co-operative societies and the civil servants' association. as well 
Rere in Alsace, where the interests of the church were still safe- as the unions. In  1925 the Herriot government officially adopted 
guarded by the concordat. In  1950 ho~iever ,  legislation mas the idea of a national economic council, adding representatives 
passed giving a certain measure of financial aid to confessional of the employers to the existing unofficial one. 
schools in other parts of the country. The elements svmpathetic to communism remained strong, how- 

LABOUR AND SOCIAL LEGISLATION 

Trade Unionism.- The loi L e  Chapelier of 1791, which for- 
bade the combination of morkers in pursuit of their common in- 
terests was abrogated in 1884, a h e n  the loi IVaZdeck-Rousseau 
legalized, with certain restrictions. the formation of trade unions 
Before this, labour organizations had existed more or less as secret 
associations. The early years of trade-union development mere 
characterized by a syndicalism often of a revolutionary nature. 
The unions were in opposition to the government and to the em- 
ployer, a policy inherited from their struggles against repression, 
fihich had been particularly severe after the failure of the Paris 
commune in 1871. The Association Internationale des Travailleurs. 
created in 1864 (before legalization), numbered about 300,000 
members by 18 70. Despite repressive measures, there were about 
135 chambres syndicales in France by 1876, when the first norkers' 
congress was held in Paris. Following the passage of the loz 
E'aldeck-Rotuseazr two workers' associations mere set up, the 
FCdCration Satlonale des Syndicats (heir to the former Association 
Internationale des Travailleurs) and the FCdCration des Bourses du 
Travail. In  189 j the Confideration GenCrale du Travail (C.G.T.) 
was formed from an amalgamation of these two bodies, though it 
was not until 1902 that a centralized constitution was created. 
In  these early years t a o  schools of opinion fought for control. 
The syndicalists rejected the idea that norking-class aims could 
be attained by the parliamentary process of persuasion and held 
that strike action and violence nere  indispensable to bring about 
the social revolution. The reformists on the other hand main- 
tained that labour reforms should be by constitutional action. 
Some desired collaboration with the Socialist party in the chamber 
of deputies; others sought to repudiate any political connections 

. . 
ever. and their tactics led in 1921 to the exclusion by the C.G.T. of 
all affiliated organizations which were under revolutionary in- 
fluence. The latter thereupon formed themselves into a nen- con- 
federation, the ConfCdCration GenCrale du Travail Unitaire 
(C.G.T.U.), which was affiliated to the Soviet-sponsored Profin- 
tern. Before this split the C.G.T. had attained a peak figure of 
about z.joo.ooo members; but this was reduced to I.joo,ooo 
during the year 1920 by the economic difficulties and resulting in- 
effective strikes, which disappointed the hopes of the ~vorkers. 
Until 1936 (in which year the C.G.T. and the C.G.T.U. fused) the 
membership of both confederations fluctuated but on the whole in- 
creased, that of the C.G.T. being usually twice to three times 
as strong as that of the C.G.T.U. 

The first strongholds of trade unions were in the Xord and Pas- 
de-Calais de'partentents and in and around the large towns. Re- 
cruitment was, however, hampered by the hostility of the big 
industrial concerns. which often introduced a rival paternalism 
in the shape of various benefits for their workers; and secondly 
by the spirit of individualism prevalent in the widespread small- 
scale industry of France, which made the organization of its 
employees very difficult. The C.G.T. drew its principal strength 
from government employees (civil servants, post-office officials, 
railwaymen, school teachers: local-government officials and work- 
ers in government establishments such as arsenals: dockyards, 
etc.), from the miners and from the employees of public utility 
industries. The C.G.T.U. members were mostly railwaymen, 
builders and metalnorkers, particularly from the Paris and north- 
ern areas. As well as these two bodies, there existed the ConfCdir- 
ation Fran~aise  des Travailleurs ChrCtiens (C.F.T.C.), founded in 
1919 and based upon Catholic social and anti-Marxist principles. 
By 1936 this body claimed about joo,oco members, principally 
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drawn from the black-coated workers and women employees in tion of the campaign (in which the party acted, indeed, as a 
business or factories. Though the C.F.T.C. rejected the theory secret French government allied to the U.S.S.R.), so as not to  
of class warfare, it nevertheless collaborated occasionally in alienate workers distrustful of Communist doctrines. Hence the 
strikes with the C.G.T. A fourth confederation, which began a creation of comite's populaires, mhich were in effect local Com- 
brief life in 1936, was the ConfCdCration des Syndicats Profes- munist cells but could appeal to the worker with an authority 
sionels Fran~a is  (C.S.P.F.), inspired by the semifascist social wider than the sectarian political one. 
doctrines of La Rocque. After the occupation of France the Meanwhile the strength of the resisting reformist elements of 
C.S.P.F. gave its support to Pktain. the unions was growing, and in the south there was created the 

The C.G.T. itself, despite the losses in membership after World Mouvement Ouvrier Francais, an alliance of the C.G.T. and the 
War I, continued to exercise considerable influence among the C.F.T.C., which began to work in close collaboration, with the 
workers. The spirit of "reformismn prompted it  to seek reforms Gaullist resistance movement. I t s  activities were, however, far 
through parliamentary pressure, and it became increasingly the more cautious and less direct than those of the Communists. 
ally of the Socialist party. In  industrial disputes the local unions BY the time of the liberation, then, the Communists had not only 
tended to use the good offices of the ministry of labour, of the acquired among the workers a far greater prestige as being the 
pre'jets and of other public bodies. The old institution of the effective architects of the resistance movement but had also 
conseils de prud'honzmes, composed of elected representatives of succeeded in securing a dominating foothold in many of the labour 
employers and workers, was used also for the settlement of local organizations, parficularl~ those of the C.G.T. 
disputes betveen employers and individual workers; and there Two aims now Influenced the policy of the C.G.T.; to take the 
was increasingly frequent resort to the expedient of mixed corn- lead in voicing the inevitable demands of labour for higher wages, 
mittees of workers and employers for the consideration of many despite the o ~ ~ o s i t i o n  of the government; and on the other hand, 
other labour questions. In 1934, amplifying its "minimum pro- as it was almost the official labour organization of the Communist 
gram" of 1918, the C.G.T. called for the nationalization of credit Party, to support the policy of a government in which Com- 
and banking and of the key industries. I t  demanded also the 40- munists were participating. 
hour week, collective contracts and other concessions to labour. Serious industrial unrest was, however, provoked initially by 
Many points of this program mere incorporated in the platform certain autonomous unions. At the first postwar congress in April 
of the Rassemblement Populaire of 1935, a coalition of left po- 1946 hpresentatives of individual syndicates and unions had com- 
litical parties which led to the formation of the popular front go"- plained that the confederal body was attempting to impose too 
ernment in 1936. In 1936 also, after the alliance of the Socialist rigid a supervision upon the component parts and to dictate a 
and Communist parties. the C.G.T. and the dissident C.G.T.U. policy of a Communist nature. Within the ranks of the C.G.T. 
were amalgamated. The new union, was to last until 1939, !here existed increasingly rebellious elements which demanded 
had about 5.000,000 members: and, through co-operation ~vi th the '"dependence of action and  d me times broke off into splinter 
popular front administration, gained many concessions for labour groups to form autonomous unions. These later linked themselves 
(e g., \?age Increases, paid holidays, the right of creating the together as the ConfCdCration Nationale du Travail (c.N.T.). 
offices of shop stewards, the principle of collective bargaining At the same time the number of strikes continued to grow, 
and compulsory arbitration on labour disputes). On the outbreak despite the partial concessions granted by the admlnlstration. Then 
of World War I1 in Sept. 1939, Communists within the C.G.T. some leaders, who in Nov. 1947 had shown their desire to break 
came under attack hoth from the government and from the non- away from Chmmunist policy, brought C.G.T. Force Owribre 
Communist majority of the federal bureau of the confederation; into being. This body held its first conference in April 1948, when 
and )vithin the month those who approved the action of the it  numbered a total of 30 departmental unions and 35 federations, 
U.S.S.R. in invading Poland were expelled from the various unions. "lth an aggregate membership of about I)ooo,ooo (though it  
The Communist party itself, outlaued by the decree of Sept. 26, claimed considerably more). 
1939. sought to continue its activity under the legal cover of the The C.G.T. itself emerged from these strikes weakened in 
unions and to regain its hold upon them by the infiltration of its membership and in prestige. For a time, a t  the beginning of  
militants into the membership and by the clandestine proselytism 1948, its policy was to avoid an? serious agitation) to attract 
of the unions' rank and file. members of the Force Ouvriere and other splinter groups back 

The German occupation of northern France and control of the to the fold and to restore the morale of its own disheartened fol- 
Vichy government resulted in the dissolution of the central con- lo~vers. In  the course of the year, however, it became clear that 
federations, both of labour and employers. The individual federa- the rival unions could not hope to outdo its propaganda, backed by 
tions and departmental unions themselves, however. were finally better organization and greater funds, by its control of the key 
allowed to continue. 'The ranks of the C.G.T. were now split into industries of engineering, mining, building, etc,, and by the Corn- 
three groups: a very small proportion became wholehearted munist party's wholehearted support. Thenceforth the C.G.T. 
collaborationists, embracing the social princ~ples of National became self-avowedl? SYnonYmous the Communist Party; 
Soclallsm; the Belin group (around the Vichy minister of labour its chief policy was to hamper the economic and military revival 
RenC Belin) , though accepting the new regime, advocated the in- of France and western Europe by opposition to the European 
dependence of trade unlons from political activity and adhered Recovery Program, to western union and to the Atlantic pact. 
to the labour policies of the former popular front; and finally a The C.G.T. remained the largest, best organized, most energetic 
third group. led by LCon Jouhaux, organized some kind of under- and effectlve confederation, with about 2,000,000 members in the 
ground resistance. Meanwhile, the Communist element was able early 1950s. Its main strength was among the mlners, the workers 
to snipe effectively at  the officially sanctioned federations and at  in heavy industries and the dockers. The dissident Force Ouvriere 
the Clzarfe du Trat'ail permitted them by their German overlords. probably numbered about joo,ooo members, its strength being 
All the arguments of traditional syndicalism were employed among the civil servants and clerical workers and including a big 
against this Vichy Charte. When the Germans attacked the minority in the railways and textiles and a smaller one in engineer- 
U.S.S.R., Communist policy was appropriately changed. Before ing (it was weak in the mining industry and among the dockers). 
that event it had consisted solely of conquering the syndicates Though it had no official connection with the Socialist party, i t  
in order to ensure a liaison with the labour masses, which meant was in fact its labour parallel. The Christian unions of the 
opposition to all the former leaders of the C.G.T. who had de- C.F.T.C. also had about 600,ooo members, recruited chiefly among 
manded the expulsion of the Communists in Sept. 1939; now the the clerical and distributive workers and the women employees in 
indiscriminate attack against all reformist elements was aban- business and factories. On their left wing were an increasing 
doned, and the creation of a front unique, excluding only those number of industrial federations of manual workers. The Chris- 
acquiescent to the existing regime, mas preached on the basis of tians based their appeal on the spiritual as well as material de- 
the Charte d7L'nzte', adopted at the Toulouse conference. But a fense of labour and tended to associate themselves politically 
syndical medium was required to mask the true political orienta- with the M.R.P. 
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A fourth powerful confederation was the ConfCdCration GCn- 

Crale d'Agriculture (C.G.A.), which, taking the place of the 
Corporation Paysanne (founded under the Vichy regime and dis- 
solved after the liberation), became the sole peasant organization. 

A fifth and much smaller organization was the ConfCdCration 
GCnCrale des Cadres, created after the liberation to safeguard the 
interests of senior staffs (such as foremen) and of the more 
qualified workers (technicians, etc.). The other confederations, 
who had their own special organizations for the cadres (senior 
staffs) and desired to increase their influence among them, were 
naturally hostile to the C.G.C.; and, on the ground that it was not 
sufficiently representative and, moreover, linked to the patronat, 
would not admit it into the mixed official bodies set up for the 
benefit of labour interests. 

Still another organization came into being with the Gaullist 
labour-capital association. Under this scheme collaboration was 
between worker and employer, to take place within the frame- 
work of the factory and to be sealed by a deed of partnership; and 
a basic remuneration for workers and management and a basic 
rate of interest for capital were to be established. I t  failed, how- 
ever, to secure a hold on labour and, with the decline of Gaullism, 
became a moribund organization. 

Finally there were the autonomous unions, mostly small groups 
in separate factories. These were established in some cases by 
former members of the C.G.T. who had left that body before the 
split in Dec. 1947, chiefly because they objected to the increasing 
discipline imposed by the central authority (also, sometimes. be- 
cause they disliked the Communist nature of the movement). 
Some had left during the split, but decided not to join the newly 
established C.G.T.F.O. 

Other unions had been started by officials who had compromised 
themselves during the German occupation. For the most part 
they claimed to represent the pure nonpolitical and revolutionary 
tradition in French trade unionism. At the beginning of 1948 
some of these autonomous unions were linked loosely by a com- 
mittee; others were already members of the C.N.T. In  Nov. 1948 
a conference of all these autonomous bodies decided to establish 
a national federation of autonomous unions and a cartel for joint 
action. Toward the end of 1949 these unions formed the Con- 
fCdCration du Travail IndCpendante, later entitled the ConfCd- 
Cration GCnCrale des Syndicats IndCpendants. Numbering about 
150.000 members and confined to a few areas and to certain large 
factories, they had little influence on the labour movement as a 
whole, being a small minority of extremists ready to exploit every 
grievance and to promise the workers the impossible. 

Social  Legislation.-Various legislation was passed after 1841 
to govern labour conditions and promote social welfare in France. 
Laws limiting the hours of work were enacted in the second half 
of the 19th century, and a system of state inspection was estab- 
lished in 1883. Concurrently with the development of trade 
unionism, additional labour and social legislation mas introduced. 
Under a law of 1899 the state assumed the power to regulate con- 
ditions of work in factories engaged on government orders. In  
1900 a further law provided for the progressive introduction of 
the ten-hour working day into factories. Six years later the min- 
istry of labour was created to supervise industrial conditions. 

The workers obtained in 1919 an eight-hour working day and a 
@-hour working week despite considerable opposition from the 
employers. General application of the rule was slow, and it was 
not introduced into some trades until 1936. There was, however, 
an increasing collaboration between the government and the trade 
unions to promote better industrial conditions and relations. Dis- 
putes were submitted to the ministry of labour, to the prdfets and 
to various official bodies. The conseils de prz~d'hommes or courts 
of elected representatives of employers and workers became widely 
used to judge differences on principles of equity, and appeal could 
be made from them to the civil courts. 

The economic depression of the early 1930s stimulated indus- 
trial unrest, which produced further demands on the part of 
labour. With the advent into power of the popular front gov- 
ernment in 1936, such claims as the right of collective bargaining, 
paid holidays, the institution of shop stewards and the introduc- 

tion of the 40-hour (or five-day) working week were conceded. 
In addition the existing machinery for conciliation and arbitration 
over wages was reorganized. The innovations of the popular front 
were partly neutralized by the Daladier government in Nov. 1938. 

The Vichy government introduced a stringent control, chiefly 
with the object of alleviating unemployment by directing labour 
into certain channels. Hours of work varied considerably from 
industry to industry. As the German grip on the country tight- 
ened there was a growing regimentation of labour. 

After the end of the German occupation the rights of the 
worker to social benefits through legislation and to participation 
in fixing labour conditions and in the management of industry 
were laid down in general terms. But even before the new con- 
stitution of 1946 was passed the 40-hour working week had been 
reintroduced, with increased payment for any overtime and holi- 
days with pay. The election of joint labour tribunals and of 
workers' delegates, which had been eliminated by the decree 
laws of 1938-40 or had fallen into disuse during the Vichy period, 
was restored, and they themselves were granted extended powers. 
Wages continued throughout the postwar years to be the subject 
of repeated claims to the administration by the trade unions as 
the cost of living increased. A minimum wage was usually de- 
manded, plus varying bonuses. Wages were freed from state con- 
trol in 1950, and the negotiation of collective agreements in various 
branches of industry was resumed. The government retained, 
however, the right to fix a national minimum. 

The beginnings of social security had been introduced at  the 
start of the 20th century by legislation to safeguard the worker 
and compensate him for accidents. Some tentative steps to pro- 
vide for unemployed were taken in 1905, when the state first 
subsidized for that purpose the funds of trade unions; and in 
1914 a national unemployment fund was created, through which 
contributions were granted to relief organized by many county 
and municipal councils. Meanwhile unofficial organizations, sup- 
ported mainly by private subscriptions, were the chief sources of 
protection against sickness, old age and unemployment. Family 
allowances, which had been given by certain firms in the 19th cen- 
tury, were adopted by the state for its employees during World 
War I ;  and later pensions were added. 

The question of social insurance came to the forefront after 
1918, but a comprehensive measure was delayed by the unwilling- 
ness of the government and the assembly to incur the necessary 
expenditure. Finally, in 1930, a law was enacted which intro- 
duced some additional degree of social assistance. Insurance was 
made compulsory for all employed persons under a certain annual 
wage. Benefits for sickness, maternity and death were paid out 
of departmental funds or out of those of trade unions, mutual aid 
associations and employers' institutions. Old-age and disability 
benefits came from national or private funds. The scheme was 
financed by contributions from the insured and the employer, 
amounting to 8% of the basic wage, supported by state subsidies 
(already granted to cover liabilities under a previous scheme for 
workers and peasants in 1922), plus an additional grant. Mater- 
nity benefits were payable to insured women (who were also given 
sick pay) and to the wives of insured men. Invalidity allowances 
and treatment were granted to people incapacitated, and there was 
a pension for workers on retirement at  the age of 60. Despite 
this measure, social insurance before 1939 remained piecemeal, 
limited in scope, inadequate in its benefits and largely left to local 
bodies whose efficiency varied considerably. 

Thus, until the end of World War I1 the majority of French 
labour was very much at the mercy of the fluctuations of the 
economic situation. After 1945 the problem of extension, co- 
ordination and uniformity in the somewhat haphazard system was 
quickly tackled. The ministry of labour and social security was 
made responsible through a directorate-general, which pfepared the 
necessary regulations of the scheme and supervised their execu- 
tion. Under regional directorates local boards of two kinds were 
set up, one devoted to social insurance, the other to family bene- 
fits. The local offices were to collect and administer funds. To 
the boards for social insurance were elected workers (75%) and 
employers (25%);  on those for family benefits, independent rep- 
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resentatives were to take the place of a percentage of workers. 

The burden of social-service expenditure borne by the state in- 
creased substantially after 1945. In 1938 the total figure had been 
22,o ~O,OOO,OOO fr. (22 % of the total expenditure) ; in 1953 it  was 
896,670,000,000 fr. (26.4%). 

After World War I1 funds specifically for social insurance 
were entirely provided by the contributions of workers and em- 
ployers (of whom the state was the largest). Benefits, now made 
far more comprehensive and generous, comprised the following: 
social insurance against sickness, against disablement preventing 
or handicapping employment, against old age, against retirement 
and against death, together with expenses for maternity and for 
injuries incurred at  work; and family benefits varying according 
to the number of children. Grants were also made available 
for medical research toward the prevention of occupational dis- 
eases and for the maintenance of private hospitals belonging to 
individual firms, etc. Reciprocal agreements relating to medical 
treatment were concluded with many neighbouring countries. 

Family Allowances.-Family allowances had been officially and 
partially introduced by the government after 1918, their object 
being to check the decline in the French population. They were 
a t  first developed voluntarily under both government and private 
auspices. In  1933, under an act of 1932, family allowances became 
compulsory for all employees in certain branches of industry (e.g., 
textiles, mining and chemicals) ; they were later extended to other 
branches, to commerce and finally, in 1936, to agriculture. The 
amounts allotted were. however, insufficient to have any marked 
effect. In  the Paris area, where the rate was the highest, the 
yearly allowance for nonstate employees in 1938 was 720 fr. for 
the first child, 1,200 fr. for the second, 1,680 fr. for the third and 
2,400 fr. for any additional children; yet the population con- 
tinued to decline. Then, in 1939, the government introduced the 
Code de la Famille, which inter alia gave a birth bonus of 2,000- 

3.000 fr. to the first child if born within two years of marriage. 
Allowances were also extended to cover independent workers. the 
liberal professions, etc. The rate of allowance became 10% of 
the average departmental income (with two scales, an urban and 
a rural) for the second child and of 20% for three children, with 
an additional 2 0 %  for every succeeding child. These allowances 
were increased somewhat by the Vichy government. 

The first revision of the system to take place after World War I1 
was that of May 1946. which made the rate of allowance a func- 
tion of a hypothetical basic monthly salary; and this principle 
was maintained throughout the subsequent revisions. This basic 
monthly salary was fixed at 17,2 jo fr. for the Seine de'partement 
in Oct. 19 51 but was depreciable by as much as 20% elsewhere in 
France. By 19 j j  the family allowance was available to families 
including two or more children under school-leaving age (14 years; 
but see the modifications listed below), as follows: for two chil- 
dren, 20% of the basic salary per month; for three, j ~ % ;  and for 
every child after the third, 30%. 

As well as this, wage earners and persons of equivalent status 
received ( I )  monthly sums of 934.3 f r  for two children and 
1,437.5 f r  for every child after the second; and (21, provided that 
their household numbered only one wage earner, the single-salary 
allowance, calculated for two children as 40% of the bdsic salary 
and for three or more as so%, with a supplementary 20% for 
the last child. Moreover, as single-salary allowances, childless 
couples of beneficiary status in the fitst two years of their marriage 
could receive 10% of the basic salary; families with an only child 
under five years old, 2 0 % ;  and families with one between five and 
ten, 1 0 7 ~ .  The age limit for the children could be extended beyond 
the school-leaving age for children not gainfully employed (to 15 
years), for apprentices (to 17) and for students, for invalids and 
for an elder daughter looking after younger brothers and sisters 
at home (to 20). Furthermore, an increase of 5% of the basic 
monthly salary was allowed every child over ten years old with 
the exception of the first. 

Apart from this system, three other sorts of allowance were 
available: ( I )  antenatal allowances for mothers during pregnancy; 
(2) lodging allowances, for recipients of one of the above-men- 
tioned allowances who were paying rent or debts incurred in tak- 

ing possession of their dwelling; and (3) maternity allowances, 
a single payment made to persons of any status for live children 
of French nationality born (a)  the first before the mother's 2 5th 
birthday or else within two years of the marriage; ( b )  the second 
within three years of the first or five years of the marriage (un- 
less the mother was still under 2 5 ;  and (c) the third within three 
years of the second, six years of the first or eight years of the 
marriage. 

GOVERNMENT, POLITICS AND LAW 
Constitution.- The constitution of the fourth republic, 

promulgated on Oct. 27, 1946, is an elaborate document when 
contrasted with the pragmatic set of laws which made up that of 
the third (see History, above). Its preamble reaffirms the rights 
of men and citizens set forth in the declaration of 1789 and 
adds certain economic, political and social principles, such as 
equal rights for the right to social security measures and, 
for the worker, the right to belong to trade unions, to strike and 
to participate in the regulation of labour conditions. 

The basic principle of government lies in sovereignty exercised 
by all adults through elected representatives or by referendum. 
The composition, the functions and the procedure of parliament 
are defined at  length. Parliament is to consist of two chambers, 
the national assembly and the council of the republic, the former 
elected for five years and the latter, by electoral colleges, for six 
(but with half its members renewed every three years). The 
method of voting for both chambers was from 1946 the sub- 
ject of alteration, either a proportional or a mixed proportional 
and majority system (see Electoral Law and Representation, be- 
low). 

The relative importance of the two chambers is made plain in 
the constitution. The national assembly is the sole lawmaking 
body. When bills have been passed at a first reading of the as- 
sembly, they are considered by the council of the republic. Should 
a divergence of opinion occur, the amendments of this latter body 
are considered by the assembly, which can override the wishes 
of the council. But a majority vote in the council requires a 
like one in the assembly to negate it. The collective and indi- 
vidual responsibility of ministers is to the assembly alone, and 
votes of confidence can only be put to and voted on in that body. 
Further provisions also stress the constitutional supremacy of the 
assembly. A premier designate must obtain its approval both for 
himself and his proposed administration. I t  secured a tighter 
grip on finance, and its speaker, the president of the assembly, 
assumes the duties of president of the republic or of prime minister 
in the event of an interregnum. In  various other ways the privi- 
leges of the council fall short of those possessed by the pre-World 
War I1 senate. I t  acquired. for example, no judicial functions or 
poTvers; its share in the revision of the constitution was consider- 
ably curtailed. 

The chief effect of all these changes was to create an upper 
body which could perform the duty of a chanzbre de re'jlexion and 
place in some degree a brake on the actions of the assembly. But 
no longer could disputed measures be shuttled endlessly, as under 
the third republic. between the two chambers, or the upper house 
bury the proposals of the lower as did the former senate, which 
had acquired the title of "the cemetery of laws." 

The president of the republic is elected by an absolute majority 
jointly by the national assembly and council of the republic for a 
period of seven years, after which he can only once be elected 
again. H e  is the official representative of the state in diplomatic 
and international negotiations. He invites, after preliminary 
soundings among party leaders, a politician to form an administra- 
tion and presides over the council of ministers (in a formal ca- 
pacity), over the supreme council of justice and over the commit- 
tee of national defense. Every action of the president must be 
countersigned by the president of the council of ministers and by 
another minister. Thus, the president of the republic is the rep- 
resentative of the most "permanent and immutable interests of 
the state." 

The constitution of the third republic referred but briefly t o  
the council of ministers and entirely ignored the office of the 
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president of the council, that is to say, the prime minister. The 
constitution of 1946, however, devoted an entire chapter to the 
council of ministers. Before 1875 the chief minister had been 
considered the intermediary between the head of the state and 
the legislature and the choice rather of the former than of the 
latter. After 18 75 the prime minister still remained the nominee 
of the president of the republic, though responsible to parlia- 
ment. With the diminution of presidential authority, however, 
the influence of parliament upon his selection and continuance 
in office naturally increased. 

The  constituent assembly of the fourth republic hesitated upon 
this question as to who should choose the leader of the executive 
and finally compromised in two somewhat ill-drafted provisions. 
Article 45 of the constitution states that the president of the re- 
public, "after the usual consultations," designates the president 
of the council of ministers a t  the beginning of each legislature or 
after any resignation, death or other cause. On a dissolution the 
assembly's president assumes interim power. The designate 
president of the council submits to the national assembly the 
program and the policy of the cabinet which he intends to consti- 
tute, and he and his ministers can take office only after he has 
himself been granted the confidence of the assembly by public 
vote and an absolute majority. Article 46 then states that the 
president of the council and the ministers chosen by this body 
are to be appointed by a decree of the president of the republic. 

In  fact the practice a t  mid-20th century was as follows. The 
president of the republic first invites a politician to explore his 
chances of forming an administration and then, if they appear 
favourable, designates him as president of the council of ministers. 
The designate must later secure in the national assembly an ab- 
solute majority for himself and for his policy, and this the as- 
sembly can at  its will either refuse or else grant sa  reluctantly 
that his tenure of office may plainly be of a stopgap nature only. 
A further trial which must then be endured by the president of 
the council is a vote of confidence (not requiring an absolute 
majority) in the ministerial team that he has chosen. There 
was in the constitution of 1946 no mention of this latter pro- 
cedure (the established custom of the third republic) ; but it was 
used to reject a new government, and the successful imposition 
of it was evidence of the assembly's intention to keep a tight 
rein on the executive. 

The powers of the president of the council of ministers are 
further defined by two subsequent articles. H e  is stated to be 
responsible for the execution of laws (article 47), and he makes 
appointments to all civilian and military posts except those of 
ambassadors, magistrates (excluding public prosecutors), gen- 
erals, rectors of universities, prkfets, etc., which are vested in the 
presidency of the republic. H e  controls in fact the armed forces 
and co-ordinates the work of national defense. Thus he became 
constitutionally possessed of certain powers which under the 
third republic belonged, in theory at least, to the president of the 
republic; viz., in his control of the civil executive power and of 
the armed forces. 

In  giving to the chosen leader of the administration the power 
of nominating the ministers of the council, whose appointment 
is then sanctioned by decree of the president of the republic, the 
constitution of the fourth republic formally enacted what had in 
practice become a long-standing tradition under the third. More- 
over, the president of the council of ministers came in practice 
to have the liberty (strictly illegal) of creating new or abolishing 
existing offices within his cabinet. 

Under the charter of 1814, ministers had been responsible to 
the king but could be impeached by parliament; a decree of 
Napoleon I11 had reasserted this principle in 1869; but in 1875 
the ministers had been made collectively responsible, for the 
general policy of the government and for their individual actions, 
to the two chambers and liable to impeachment by the lower 
house and judgment by the upper. In 1946 government responsi- 
bility to the directly elected representatives of the nation was held 
to be the characteri'stic distinguishing a parliamentary regime 
from the presidential regime which it was desired to avoid. By 
article 48 of the new constitution, therefore, the collective re- 

sponsibility of the ministers to the national assembly for the gen- 
eral policy of the cabinet and their individual responsibility for 
their personal actions was established, with a proviso, moreover, 
that they were not to be accountable to the council of the republic, 
which was an indirectly elected body. 

The question of confidence can only be raised by the president 
of the council himself, and a public vote in the assembly takes 
place one clear day (to allow opportunity for reflection) after it 
has been put. A refusal of confidence, to the cabinet must be made 
by an absolute majority in order to entail its collective resignation 
(article 49). Similarly a vote of censure, originating only in the 
national assembly, must be adopted by an absolute majority by 
public vote, one day after it  has been tabled, in order to entail the 
cabinet's resignation (article 50). These provisions were inserted 
to give greater stability to ministries. They contrasted with prac- 
tice under the third republic, when a simple defeat on questions of 
confidence in either house meant the resignation of the administra- 
tion. 

The constitution of 1946 then proceeds to tackle the problem 
of dissolution of the national assembly. Under the third republic 
this power had been vested in the president of the republic and 
the senate, but after its use by MacMahon in 1877 had never 
been employed, so that the defeat of administrations had merely 
entailed a change or reshuffling of ministers without appeal to the 
electorate. Political groups or individuals were thus immune from 
the consequences of irresponsible action for defeating ministries. 

The constitution of 1946 attempted to amend this state of af- 
fairs. If, during a period of 18 months, two cabinet resignations 
occur as a result of refusal of confidence or votes of censure, the 
dissolution of the national assembly may be decided by the coun- 
cil of ministers after consultation with the president of the as- 
sembly. Such a provision is applicable only at the end of the first 
18 months of the legislature and if the defeated government has 
been in office for more than 15 days. I t  proved ineffective. 

To safeguard against any excessive control by the central execu- 
tive the constitution defines the procedure of legislating. The 
members of parliament have the equal right with the council of 
ministers to initiate legislation. The council of ministers has no 
power to secure precedence for its own bills in the assembly; and 
bills of individual members and bills of the administration are 
considered without distinction by various parliamentary commis- 
sions, which may drastically modify them. Finally, the executive 
was clipped of any right to legislate by decree laws or delegated 
legislation, a practice which was common in France between 
World Wars I and 11. 

In addition a series of legal safeguards (not always in the con- 
stitutional document itself) further strengthened, after 1946, the 
national assembly in its relations with the executive. Parliamen- 
tary control over foreign policy was extended. The national as- 
sembly, unlike the former chamber of deputies, acquired the power 
to fix its own session, the total length of whose interruptions can- 
not exceed four months, and it  must meet annually on the second 
Tuesday of January for as long or as often as it wishes. Its own 
bureau, when the assembly is not sitting, "controlling the acts of 
the cabinet, can convene parliament" and must also do so at  the 
request of one-third of the deputies as well as of the president of 
the council of ministers. Thus the principle of a permanent legis- 
lature was legally established and a t  least a minimum of eight 
months' parliamentary activity assured. 

French constitutional and parliamentary practice tended. there- 
fore, to take a different line from British. In Great Britain the 
democratic system was based on the predominance of the executive 
within parliament, offset to some extent by the tradition of per- 
mitting the expression of dissent and of coming sometimes to 
terms with the opposition. France, on the other hand, apprehen- 
sive from its past experience of relatively unfettered executives, 
preferred to entrust much of the duty of legislating to the deputies, 
either within the assembly or on its permanent commissions. The 
result was to increase the weakness of administrations-already 
somewhat insecurely based upon coalitions-and to make the 
executive machinery of government in many respects less effective 
than in other countries. 



FRANCE 
Revision of the Constitution.-The question of constitutional 

revision is dealt with in the penultimate chapter of the constitution 
of 1946. A resolution expressing the object of revision must be 
passed by an absolute majority of the national assembly. The 
resolution must then pass the council of the republic by a like ma- 
jority. If it does not. the assembly must endorse again its first 
decision. The assembly then drafts a bill for implementing the 
object of the resolution, which is submitted and must pass both 
houses in the manner of ordinary legislation. If the bill is adopted 
by a majority of three-fifths in each house or, alternatively, by a 
two-thirds majority at  a subsequent second reading in the assem- 
bly, it becomes law. Failing this, it must be submitted to a 
national referendum. If ,  however, any proposal for revision con- 
cerns the existence of the council of the republic, it must secure the 
required majority in that body or be submitted to referendum. 

In  order to safeguard against any infringement of the constitu- 
tion by ordinary legislation, a constitutional committee was cre- 
ated. This committee comprises the president of the republic, the 
president of the national assembly and seven other persons elected 
annually by, but not members of, the assembly, and the president 
of the council of the republic and three other pFrsons elected by, 
but not members of, the council. The committee examines legisla- 
tion passed by the assembly that may have infringed the terms of 
the constitution. If in the opinion of the committee the legislation 
does entail some alteration of the constitution, it is returned to the 
assembly for a new reading. Should it still be accepted. it is then 
treated as a specific proposal for revising the constitution and is 
subject to the procedure set forth above. 

For the constitution of the French union see Oversea Posses- 
sions, below. 

Electoral  L a w  a n d  Representation.-Under the third re- 
public France vacillated in a choice of electoral law between a 
majority system with the second ballot within single-member 
constituencies (scrutin d'arrondissement) and one using party 
lists for a varying number of seats within the de'partement (scrutin 
de liste). 

After World War I1 a system of proportional representation was 
introduced. The first consultative assembly was elected, on 
Oct. 21, 1945, on a list system within the ddpartement, whereby 
seats were allotted according to the rule of the highest average 
(la rkgle de la plus forte moyenne), but no preferential voting 
(i.e., altering the party order of the list) or panachage (i.e., select- 
ing candidates from more than one list) was allowed. In the fol- 
lowing elections for the second consultative assembly and for the 
first national assembly, some modifications were introduced, such 
as preferential voting and panachage. This system tended to give 
an approximate reflection within the assembly of the party 
strengths in the country. If anything, the smaller parties were 
somewhat penalized, but by no means so much as they had been 
under the majority systems of the third republic. (These ma- 
jority systems. however, continued to be used in municipal and 
cantonal elections.) 

Election to the council of the republic was indirect. A compli- 
cated hybrid system of majority and proportional voting was used. 

In the elections for the second national assembly in June 1951, 
the coalition parties of the government succeeded in forcing 
through a new electoral law, which was designed to clip the wings 
of the Communists, still the strongest single party in the country. 
This law established, for the metropolitan area, a simple majority 
vote with the de'partement as the constituency, except in the Paris 
area, where a full proportional system was preserved. The ma- 
jority system was as follows: each de'partement was to have a 
varying number of seats according to its population; parties were 
to submit lists of candidates ; parties that submitted lists in at least 
30 de'partements might combine their lists; any list or combina- 
tion of lists that obtained 50% of the votes was to take all the 
seats; when a combined list succeeded in taking all the seats they 
were divided in ratio to the votes cast among the partners; if no 
list or combination of lists obtained 50% of the votes the seats 
were divided on a proportional basis. This system naturally 
penalized the Communists and to a lesser extent the Gaullists, 
neither of whom could easily find allies. Eor a combined poll of 

51% the parties supporting the government secured 64% of the 
seats. (For the distribution of the seats among parliamentary 
groups see Table V, below.) 

For the national assembly elected in June 1951 the total of seats 
was increased to 627, the distribution being: France and Algeria 
(metropolitan France), 574 ; overseas ddpartements and terri- 
tories, 53. 

Par t i es  a n d  P a r l i a m e n t a r y  Groups.-Political parties in 
prance are not always well-organized national groups, nor are local 
executives and their policies closely linked or controlled by the 
central executives. Successful candidates, especially those of 
the centre parties, often show a great degree of individual inde- 
pendence or may even form parliamentary sections giving a vary- 
ing allegiance to the party under whose aegis they have contested 
the eIection. The larger groups and minor sections often join in 
loose and temporary coalitions for the purpose of forming minis- 
tries. The loyalties which hold them together are often slender, 
and the differences, though temporarily sunk as an expediency, 
quickly emerge, particularly when some political advantage can 
be gained or unpopularity avoided. 

The individualism and parochialism of the French elector exer- 
cises a further influence toward disunity on the deputies' part. 
Thus. within the broad divisions, right, centre and left, there exist 
many shades of opinion, each one conscious of the regional inter- 
ests that it must satisfy and prepared, for reasons of political ex- 
pediency, to sacrifice the life of a coalition or even to break the 
unity of a party in the hope of retaining support in the constifu- 
encies. In  addition the post-World War I1 electoral laws were 
usually of such a character as to permit small parties to  secure 
some representation. Thus there were 20 administrations between 
1945 and 1955, all based on coalitions of parliamentary groups 
whose executive and leaders were unable to exercise a strict dis- 
cipline over the rank and file. 

The general distribution of the chief parliamentary groups in 
1955 was as f o l l o ~ ~ s :  on the right ( I )  the former Gaullist and dis- 
sident Gaullist groups (formerly linked in the Rassemblement du 
Peuple Franqais), (2) the RCpublicains IndCpendants and their 
allies'of the Parti RCpublicain de la LibertC and (3) the peasant 
groups; in the centre ( I )  the Radicals and the Union Dkmo- 
cratique et  Socialiste de la RCsistance, who together formed the 
Rassemblement des Gauches RCpublicains in the upper house, 
and (2) the Mouvement RCpublicain Populaire; on the left the 
Socialists; and on the extreme left, the Communists. The 
Radicals, the M.R.P. and the Socialists or two of the three groups 
in coalition formed the governments of the "third force," to which 
the Gaullists on the one hand and the Communists on the other 
constituted the principal opposition-the government being usually 
able to rely on the smaller parties of the right (who later con- 
tributed ministers) for some support. The characteristics of the 
groups were as follows: 

Rassem blement du Peuple F r a n ~ a i s  (R.P.F.) .-The R.P.F 
sprang from the Union Gaulliste, which was officially founded in 
July 1946 by Gen. Charles de Gaulle and his adherents. D e  Gaulle 
had retired from the leadership of the provisional government in 
January and re-emerged in June to attack the text of the proposed 
constitution as hammered out by the first constituent assembly for 
approval by referendum. The Rassemblement, inaugurated in 
April 1947, was defined not as a political party but as a movement 
above parties working to accomplish its aims in the political field. 
In the constitutional sphere it desired the establishment of a 
strong executive under a president possessing wide powers, akin to  
the system of the United States. I t  was also directed against the 
power and ascendancy in French political life of the Communist 
party. Gaining strength steadily in 1947, it  tried with varying 
success to ally itself mith the parties of the centre and the right. 

The first congress of the movement was held at  Marseilles in 
April 1948. I t  now claimed to have about 1,500,ooo supporters 
and had established a Gaullist intergroup within the national as- 
sembly, comprising about 50 members chiefly drawn from the 
P.R.L. and the U.D.S.R. At the congress it called for immediate 
elections to determine a new national assembly and attacked capi- 
talism and communism alike. 
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The national elections for the second council of the republic in 

Nov. 1948 provided the movement with a "trial run" in the field 
of national politics. Its policy, which met with varying success, 
was not only to put its own candidates forward but also to persuade 
nominees of other parties (particularly of the smaller centre 
groups) to  run under its aegis and to accept its program. The 
movement eventually claimed to have won a total of 127 out of 
320 seats for itself and for its allies or protCgCs and took its 
place in the council of the republic under the title of the Action 
RCpublicaine et DCmocratique (A.R.D.). I t s  claimed strength of 
127 proved somewhat deceptive. Many of those elected, who as 
candidates had been willing to give some allegiance to the move- 
ment, as senators acquired a certain amount of independence or 
openly reverted to their original parties. 

I n  the assembly itself the R.P.F. emerged after the election 
of June 1951 as the strongest single party, winning 121 seats out 
of 627. Each of the candidates pledged in writing his allegiance 
to General de Gaulle's leadership, but as early as March 1952 a 
split occurred in the Gaullist parliamentary group, 27 of its mem- 
bers revolting against their party's decision to abstain when 
Antoine Pinay, an Independent Republican, was a candidate for 
the premiership. Protesting against the sterile policy of negation, 
they formed a left-wing Action RCpublicaine et  Sociale, which at 
the beginning of 1955 had 33 members. The right-wing Gaullists 
formed the Groupe des RCpublicains Sociaux, which had 73 mem- 
bers. Some of the former Gaullists remained independent. Mean- 
while the R.P.F. itself was dissolved as a political factor by its 
founder on May 6, 1953. 

To  speak broadly, there were three groups among the electorate 
who supported the movement. The enthusiastic Gaullists, reduced 
in numbers since the end of World War 11, formed an inner core 
around which gathered persons who believed that France needed a 
national leader to  replace the ineffective and "discredited" party 
politicians. A second group, who were partially financing the 
movement, were the people of property and capital, drawn from 
the P.R.L. and its supporters and seeing in General de Gaulle the 
only reply to the Communist menace. The third and largest group 
were those who belonged to the petite bourgeoisie, the professional 
classes and skilled workmen, who, though good republicans and 
attached to parliamentary government, were now tired of the con- 
stant party strife and fearful of political and economic chaos. 

Conservatives.-French Conservatives described themselves be- 
fore World War I as "Left Republicans" and after World War 11 
as "Independent Republicans." Before World War I1 the major 
Conservative party had been the Alliance DCmocratique (founded 
in I ~ O I ) ,  whose representatives adhered to several groups in the 
assembly. Its policy of appeasing Germany brought it into dis- 
repute, and its members after World War I1 reappeared at first in 
two groups in the parliament, the RCpublicains IndCpendants and 
the still more conservative Parti RCpublicain de la LibertC 
(P.R.L.). Both parties sought to revive the constitutional struc- 
ture and parliamentary practice of the third republic and were 
opposed to the "third force" government's policies of dirigisme 
and nationalization. The P.R.L. had intended to become a great 
fourth party in French politics but was frustrated in this ambition 
by the emergence of the R.P.F., which gathered to itself much 
of the right-wing opinion that the P.R.L. had hoped to organize. 
I t  then allowed its deputies to join the Gaullist intergroup and 
its candidates to combine with the Gaullists in electoral lists; but 
to resist total absorption by the R.P.F. its representatives in the 
assembly of 1951 formed one group with the RCpublicains In- 
dependants, which had originally been a rather smaller body there 
(though always much stronger in the upper house). 

Peasant Groups.-The Parti Paysan d'Union Sociale was 
founded after World War I and reorganized in 1946 with the in- 
tention of giving the small peasant proprietors some voice in the 
national representation. Too small to contest alone the election 
of Nov. 1946 without support, it had allied itself with other 
Conservative groups and secured seats for 14 of its candidates; 
only 8 of these, however, formed a Peasant group in the first 
national assembly, the remaining 6 joining other groups. Shortly 
before the election of June I g j I ,  as the result of splits in other 

parliamentary formations, the Peasant group had grown to com- 
prise 30 members; and in the second national assembly its num- 
bers increased to 40. A split between pro-Gaullist and pro-M.R.P. 
Peasants occurred in Nov. 1951; but in June 1952 the two wings 
reunited under the name of Independent Peasant group. This 
fusion came to an end in Nov. I 9 j 3  By the end of 195s there 
were two Peasant groups in the national assembly: one, with 14 
members, representing the Peasant party; the other, with 23, being 
that of the Independent Peasant deputies. 

Radical Socialists.-The Radical Socialists stood for the oldest 
republican tradition in French politics, the spirit of the Jacobins 
and of the men of 1848. They were the main political representa- 
tives of the secret freemasonry. Their policy, evolved from Louis 
Philippe's time (when their main points had been universal suf- 
frage, the separation of church and state, compulsory secular edu- 
cation, liberty of the press, etc.), was a mixture of practical 
common sense and idealism, reflecting the conflicting desires of 
the small man of property brought up in the cult of the ideals 
of the great Revolution. Their official name, Parti Rkpublicain 
Radical et Radical-Socialiste, is a misnomer: they were "radical" 
only in their anticlericalism and were actually opposed to social- 
ism as the defenders of private property. 

Until 1940, except during the period of opposition to the right- 
wing Bloc National, the Radicals were a government party under 
the third republic. Having swung toward the right before 1934, 
they then once more turned to the Socialists and, after some hesi- 
tation, joined the popular front coalition in 1936. After World 
War 11, however, the party was but a shadow of its former self 
and greatly inferior in strength to the rival parties on its left. I t  
suffered from the association of its leaders with the policy of ap- 
peasement and with the debacle of 1940. On the constitutional 
question (1945-46), the Radicals wanted to maintain the third 
republic in being. 

With the advent of the R.P.F. on the political scene the Radicals 
had to seek a line of policy that would define their attitude toward 
it. After the Communists had been expelled from the government 
in May 1947, the party had joined with the M.R.P. and the Social- 
ists in various "third force" administrations. Their regret for the 
old constitution and their decided opposition to Communist and 
even to Socialist principles might have tempted them into some 
alliance with De Gaulle; but they mistrusted him as a possible 
dictator. Thus, while individual members did accept a double 
allegiance and though the party was prepared when convenient to 
form joint lists in elections, the Radicals as a body insisted upon 
preserving their individuality and safeguarding their republican 
traditions. 

Their insistence on independence became more marked with a 
later increase in their electoral and representitive strength. After 
their gains in the elections of Nov. 1948 to the council of the 
republic, where they and their allies now formed the largest single 
group (the Rassemblement des Gauches Rkpublicaines), they en- 
joyed more influence in "third force" administrations; but their 
increasing insistence on economic principles antagonistic to the 
dirigisme of the M.R.P. and the Socialists often led to crises that 
threatened to and finally did break up the coalition. 

Union Dkmocrafique et Socialiste de la Re'sistance (U.D.S.R.). 
-The U.D.S.R., a small but influential group, seated to the right 
of the Radicals in the national assembly, described itself as a non- 
Marxist party of the left and belonged in fact rather to the centre. 
With the Radicals, it formed part of the Rassemblement des 
Gauches Rkpublicaines. Generally sympathizing with the parties 
that advocated a more liberal economic policy (for example the 
rapid abolition of government controls and a root-and-branch re- 
form of the nationalized industries), it came to be regarded as one 
of the moderate centre groups. 

~Voz~vement Re'publicaz'n Populaire (M.R.P.).--The M.R.P., 
formed after World War 11, had its origin in resistance groups and 
in prewar Christian syndicalist or political movements such as 
the Dkmocratie ChrCtienne and the Parti Dkmocrate Populaire. 
The Parti DCmocrate Populaire, founded on Nov. 16, 1924, by 
Paul Champetier de Ribes, advocated proportional representa- 
tion, votes for women and plural votes for heads of families, the 
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reform of company law and the organization and control of credit. 
I t  adopted an attitude of moderation toward the popular front and 
gave support to most of its measures. In  foreign affairs the Popu- 
lar Democrats were inspired by a strong belief in the League of 
Nations. Deeply antifascist, they favoured throughout strong 
measures both in internal and external politics to deal both with the 
right-wing leagues in France and with Germany and Italy. 

After World War I1 the M.R.P. contemplated in all innocence 
coming to some arrangement with the Communist party. But the 
religious nature of the movement and its antagonism toward the 
principles of Marxism constituted a ditch too wide to bridge. On 
the other hand the centre position held by the prewar Parti 
Dimocrate PopuIaire element became equally untenable for t~vo 
reasons: the more advanced elements objected to the economic 
"injustices" of liberalism and the syndicalist elements desired as 
great a measure of nationalization in industry as was possible. 
Support for the M.R.P. came chiefly from the proletariat and from 
lower-grade office workers of more religious inclination. Thus it 
was in some measure a rival of the Socialist and, to a lesser extent, 
of the Communist party. But it could also count on a fair support 
from the Catholic bourgeois and also-though to a lesser extent, 
except in certain districts where faith was strong-from the peas- 
ants. 

At the election of June 1951 the M.R.P. the greatest loser: 
its total vote declined from 5,058,307 (Nov. 1946) to 2,3 53,544 
and its seats from 164 to 94. 

The members of the M.R.P. stood apart from their two fellow 
groups, the Radical Socialists and the Socialists, on the religious 
question, insisting as they did that the state should subsidize 
free (that is, Catholic) schools; they differed, moreover, from the 
Radical Socialists in offering a more advanced labour policy and in 
their acceptance of dirigisme and nationalization; and they com- 
peted with the Socialists for the working-class vote. Also, they 
had to suffer a cross fire from the Gaullists who, making their 
appeal in some measure to the same religious principles as the 
M.R.P. but being less advanced in constitutional or labour theories, 
concentrated upon detaching the more bourgeois and right-wing 
element of the party. 

The Socialists (P.S., S.F.I.O.,-Parti Socialiste, Section Fran- 
caise de Z'lnternationale OuvriZre).-The French Socialist party 
was formed in 1905 as a party of class struggle and revolution, 
aiming to transform capitalist society into a communist associa- 
tion in accordance with Marxist doctrine. During World War I, 
however, Socialists participated in the government, though certain 
elements were pacifist. After 1920, when the left wing seceded to 
form the Communist party. the Socialists tended to ally themselves 
with their neighbours on the right, the Radical Socialists, until in 
1933 a majority element forced the group to conclude a pact for 
united action with the Communists. At the elections of 1936 they 
secured I 5 j deputies (with 19.9% of votes), and their leader Lkon 
Blum became prime minister. They later entered into other coali- 
tion governments with the Radicals, though their left-wing ele- 
ments still preferred the Communist alliance. 

In World War I1 the party took an active part in the resistance 
movement, both in France and under General de Gaulle. After 
World War I1 the Communists attempted to secure the alliance of 
the Socialists, whom they wished to transform into their junior 
partner. In  the first elections of the fourth republic the party ex- 
perienced a progressive decline. They preferred to associate them- 
selves with their neighbours on the right rather than with the 
Communists. Thus they lost a certain amount of working-class 
support. This was offset in later years by the discredit that the 
Communists incurred from their near-revolutionary policy. At the 
election of June 19 51 the Socialist vote fell from 3.431,9 54 (Nov. 
1946) to 2.764.210, but, thanks to the revised electoral law (see 
above), they increased their seats from I O I  to 107. The party 
showed an increasing reluctance to join in the "third force" ad- 
ministrations but continued to give them general but by no means 
constant support. 

Communists.-The French Communist party was founded in 
Dec. 1920 after the Socialist congress at  Tours by delegates who 
voted for affiliation with the newly constituted third international 

of Moscow. I t  had only a small parliamentary representation un- 
til the elections of 1936, when it gained 72 seats (15.5% of votes) 
in the chamber of deputies (cf. 10 seats in 1932). I t s  policy was 
mostly dictated by the Comintern executive. I n  1936 the party 
entered into alliance with the Socialists to support but not to join 
the popular front government under LCon Blum. I t  attacked the 
Munich policy of the Edouard Daladier government. yet later de- 
fended the Soviet-German pact of Aug. 1939. Because of its 
opposition to the war after the Soviet invasion of Poland, the 
party was suppressed by decree on Sept. 26, 1939. After the 
Franco-German armistice the Communists for a time supported 
a policy of collaboration with Germany. When the latter declared 
war on the U.S.S.R. they took part in the movement of resistance 
and gained many adherents by their effective action and propa- 
ganda. 

During the later stages of the war the party established contact 
with General de Gaulle's government and became associated with 
his administration. I n  elections after the liberation they secured 
at  first enough seats to make them the most powerful single party. 
Their later subservience to the U.S.S.R. raised against them the 
opposition of the remaining parties. They also lost many sup- 
porters through disruptive economic tactics. The parliamentary 
strength of the party was severely reduced by this and by the effect 
of a new electoral law in 1951, but their support in the country was 
only slightly diminished. 

The structure of the party in the early 1950s was briefly as fol- 
lows: a t  the head was the bureau politiqzre; under it .  a larger 
comite' central, elected by the congress of the party, meeting every 
two years. The congress itself was formed of delegates from de- 
partmental federations; these federations themselves were com- 
posed of sections; and the sections of cells. The membership of 
the French Communist party fell from more than ~.ooo,ooo in 1946 
to 5 0 6 , ~  50 in May 1954. They obtained 5,489,288 votes in the 
election of Nov. 1946 and j,03S,58i votes in that of June 1951, 
when, moreover, their seats were reduced from 190 to 106. The 
circulation of their main daily newspaper, L'HumanitB, fell from 
53o.000 in 1946 to 121,000 in 1954; their evening newspaper, 
Ce Soir, with a circulation of jgo,ooo in 1946, was discontinued in 
1953, 

Table V shows the distribution of seats among the several groups 
in the parliament from 1919 to 1956. 

*The Rassemblement du Peuple Fran~ais  split in 1953 into Groupe des RBpublicainS 
Sociaux and Action Rkpublicaine et Sociale. Only the former claimed to be "Gaullist" 
in 1056. The latter allied itself with the Conservatives. tRepublican Federation from 
1g1g to 1936. :Left Republicans irom 191g to 1936. %In 1919 and 1924 the Christian 
Democrats joined the group of Republican Federation. After 1946 their official name was 
Mouvement ROpublicaiil Populaire. /Froin 1946, Union DBmocratique e t  Socialiste de 
la Resistance, lThis is the total oi 544 deputies oi metropolitan France apd of elected 
in the over-seas dt?$artemeitts and territories. KO election could be held In Alger~a which 
was entitled to 30 deputies. 

TABLE V.-Distribution of Seats in the National Assembly 

Local  Administration.- French local government was by no 
means well developed, and much of the local administration is 
carried out by representatives of the central authorities. Though 
efforts were being made after World War I1 by local bodies to ob- 
tain a greater autonomy and though the constitution promised that 
special laws would be enacted to extend municipal and departmen- 
tal liberties, little progress to this end was made. The post-World 
War I1 system was a legacy of the ancien re'gime and of the 
Revolution. To a certain extent it suited the habits of a people 
preferring local state-paid officials to the unpaid services of elected 

Parliamentarian groups 

Rightwing . . .  
Poujadists . . . . .  
Gaullists*. . . . . .  
Conservativest . . 
I ndependen t~e~ub l i c ahs t .  . 
Peasants . . . .  
Christian ~ e m b c r a i s i  . . , 

R a d i c a l L e f t .  . 
Radicals . . . . .  
S o c i a l i s t ~ e p u b l i c a n s ~ .  . 
Socialists. . .  

. . . . .  Communists 
Others . . . . . .  

Total . . . . .  

1g1g 1924 1928 1932 1936 1946 1951 
---__/A -_- __ 

27 20 - - 
- - 10 121 - - - 

209 I17 82 76 88 
139 57 119 99 84 ~ 8 8 )  j1 - - - - -  8 
- - 40 

70 104 112 146 / 101 107 
190 106 
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representatives. 

By the last years of the ancien re'gime, France was divided into 
32 g r a ~ d s  gouvernements, corresponding roughly to the larger 
provinces or groups of provinces of the kingdom; and at  the same 
time into a rather larger number of ge'ne'ralitks or intendances 
(see INTENDANT). For these divisions the Constituent Assembly 
in 1789 substituted 83 de'partements. The new units, however, 
continued to be controlled by the central administration from 
Paris. Special problems of France's diverse regions tended to be 
ignored, and a uniform pattern of admi~istration was applied to 
the whole country. In  the 1950s the number of de'partements was 
go. They were divided into 281 arrondissements; further subdivi- 
sions were the cantons (3,028) and communes (38,014). 

At the head of each de'partement is the pre'fet (see below), who 
represents within his area all the government departments and 
is responsible for enforcing the national laws relating to the public 
services. H e  is assisted in his administration by an advisory body 
of civil servants (conseil de prkfecture). H e  also conducts the 
domestic administration of the ddpartement with the help of an 
elected conseil ge'nkral; this includes control of such matters as 
finance, police, highways, public assistance and health, education 
and many of the postwar social services. Finally he is responsible 
f o r  supervising activities of the small units of administration. 

The authority of the de'partement is the conseil gkne'ral which is 
elected every six years, with half its personnel renewed every 
three, and meets as a whole usually twice a year (though its execu- 
tive committee is virtually in constant session). The conseil 
ge'ne'rd is a purely advisory body with no executive power; its 
resolutions can only be put into practice if approved by the 
pre'fet, who submits business to it ,  prepares its budget and drafts 
its regulations (many of which originate in decrees issued by the 
central ministries). Within the smaller division of the arrondisse- 
ment is the subordinate of the pre'fet, the sous-prbfet, who is 
assisted by a council composed of members elected by the cantons. 
The powers of this council are negligible. In theory its chief role 
is to allot to the various communes the incidence of taxation, but 
this has been taken over by treasury officials, and the various reso- 
lutions that it may pass cannot take effect without the approval of 
the pre'fet. 

The commune is the basic unit of local administration. More 
than half of the 38,014 have less than 500 inhabitants and less than 
zoo have more than 20,000. Every commune elects its own mu- 
nicipal council (serving for six years) and its mayor. The mayor 
acts as the executive agent of the council and as the principal ad- 
ministrator of the commune (supervising the police, public works, 
etc.) and, as the immediate subordinate of the pre'fet, he is in 
charge of the execution of statutes and decrees. But the authority 
of the mayor and council is limited in the larger communes by the 
pou7er of the professional civil servant. The pre'fet, moreover, ap- 
proves the annual budget, appoints many of the civil officers and 
has power to suspend for a certain period both mayor and council. 
They can also be suspended by the minister of the interior and even 
dismissed by him or by the president of the republic. 

The office of pre'fet had been created under the consulate in 
1800, by the law of 2 8  Pluvibse year VIII ,  with a view to strength- 
ening the power of the central administration as the intendants had 
strengthened it under the ancien re'gime. According to a statute 
of June 1950, which limited sources of recruitment, prkfets were 
to  be nominated by the president of the republic after proposals 
by the minister of the interior. Sous-prkfets were to be appointed 
by the president of the council on the recommendation of the same 
minister but had to be selected, in the proportion of eight out of 
ten, from the principal secretaries (chefs de cabinet) of pre'fets. 
The chefs de cabinet themselves were appointed by the ministry 
of the interior from its own staff or from persons who had passed 
through the official school of administration. 

In  April 1948, because of disturbances created by the Com- 
munists in the preceding winter, the government appointed eight 
"superprefects," with the title of inspectors general, who were 
each to assume administrative control of a particular group of 
de'partements in the event of further disturbances. They thus con- 
stituted civil authorities with powers corres,,onding to those of the 

commanders of the military regions into which the country was 
divided. 

Legal  System.--French law is largely codified, being based on 
the Code NapolCon (q.v.) and on the codes de Proce'dure civile, 
de Commerce, d'lnstruction criminelle and Pdnal by which i t  was 
followed. This body of law (1804-10) was, of course, supple- 
mented and altered later by much statutory law and decree, and 
there came to exist also a certain proportion of judge-made law. 
But French legal tribunals rely in the main upon the codified law. 

There are two categories of law, administered by two different 
sets of courts: the civil law and courts deal with all criminal of- 
fenses or noncriminal disputes concerning the individual; the ad- 
ministrative law and courts judge litigation to which public 
authorities are a party. In the case of a conflict between these 
jurisdictions or of doubt as to  their respective competence, the 
matter is submitted to a tribunal des confiits, a joint body drawn 
in equal numbers from the highest civil court, the cour de cassa- 
tion, and from the highest administrative court, the conseil d'e'tat. 

The hierarchical structure dealing with civil and criminal cases 
(both of which most magistrates are competent to judge) is as 
follows: Courts of the lowest jurisdiction (tribunaux de simple 
police), one in each canton, are presided over by juges de paix 
and deal with petty offenses (contraventions) or disputes. Above 
them are tribunaux de premikre instance or tribunaz~x civils, col- 
legiate bodies in the arrondissement, which judge more important 
cases (de'lits if criminal) or constitute a court of appeal against the 
decisions of the juge de paix. A third category is the collegiate 
cours d'appel, covering groups of de'partements and dealing on 
appeal with noncriminal disputes and mith the less serious criminal 
offenses (de'lits). Serious criminal offenses (crimes) are judged in 
departmental cours d'assise, which are the only tribunals employ- 
ing a jury and are specially constituted for each of their sessions. 
As a final court of appeal in civil and criminal jurisdiction i s  the 
cour de cassation, which deals with appeals only on points of law 
and of procedure, not on points of fact, but has the power to annul 
a judgment after which a new trial is held by the first court. 

Criminal procedure in France dates back in some of its aspects 
to the ancien re'girne. Proceedings are begun by an inquiry 
(L'instruction pre'paratoire) before a juge d'instruction (investi- 
gating officer). Before the latter has been seized of the case, the 
police map, before but not after charging the suspect, hold an 
official interrogation (interrogatoire de premibre cornparution) 
and inquiry, at which the statements taken form part of the dossier. 
If a prima-facie case is established by this an indictment is pre- 
pared (L'instruction de'finitive). In court itself the presiding judge 
interrogates the accused (who cannot refuse to give evidence) at  
length; and witnesses are heard and questioned by the judge, by 
prosecuting council and, through the judge, by defending council. 
Summing up is embodied in a series of questions put by the judge 
to the jury, which returns a majority verdict. 

Administrative law is composed of statutes, decrees and deci- 
sions of the conseil d'ktat. This specialized tribunal, which com- 
prises about 150 carefully selected specialists, had its origins in the 
ancien re'ginte and is a markedly French institution. I ts  function 
is twofold: first, to advise the government and the executive upon 
the implications and validity of administrative regulations; sec- 
ond, to judge through its litigation department (section du con- 
tentieux) any disputes which may arise between the state or public 
bodies and the individual citizen. Regional councils covering a 
number of de'fiartements may deal in the first instance with certain 
types of cases, but an appeal lies from them to the conseil d'e'tat, 
which, moreover, deals in the first instance wit) matters outside 
their competence. In the execution of its duties the conseil d'e'tat 
is the defender as much of individual rights as of the rights of the 
state or of public bodies. Any person or group that considers 
an order or action affecting him to be outside the authority of a 
public service may bring the issue before the conseil d'e'tat, acts 
of parliament alone being excepted. On receiving a complaint the 
conseil calls upon the appropriate ministry for a justification of 
its actions and, if the ministry fails to reply, can put it en demeure 
(i.e., summons it) or even passes judgment on the hypothesis that 
the plaintiff's allegations are correct. On receipt of a reply, the 
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conseil inquires into its validity and can, if so minded, proceed to 
forbid any action or to quash any disputed regulation or order its 
amendment. 

To make the judiciary less dependent on politics, a conseil 
supe'rieur de la magistrature was created under the constitution 
of the fourth republic. This body, responsible among other things 
for appointing all judges and magistrates, comprises the president 
of the republic, the minister of justice, six representatives chosen 
by the national assembly for six years, four representatives chosen 
by the magistrates themselves and two persons appointed by the 
president of the republic. Thus the minister of justice lost much 
of his former power to nominate members to the judicature. (See 
FRENCH LAW A N D INSTITUTIOXS for historical survey.) 

Police.-The task of ensuring the internal security of the state 
is exercised under article 47 of the constitution by the president 
of the council of ministers. The minister of the interior is in fact 
the head of the various police bodies; under him, within the 
de'partemenfs, the prLfet is responsible for public security. 
Within communes of less than 5,000 inhabitants the mayor is head 
of the municipal police ; in the larger communes the responsibility 
for police organization is assumed by the municipal councils. 
The chief executive of the pre'fet and the professional colleague 
of the mayor in the various districts is the comnzissaire de police, 
who is appointed by the ministry of the interior. He is responsible 
both to the prdfet for the ~ ~ . o r k  of the administrative police and 
to the procureurs gkne'raux of the courts of justice for that of the 
judicial police. 

Police are divided into two classes; viz., the administrative and 
the judicial police. whose duties may sometimes overlap. Some 
officials may be also members of both the administrative and the 
judicial police as, for example, the pre'fets, mayors and commis- 
saires. To speak broadly, the function of the administrative police 
is prevention of breaches of the law and of public order. either 
generally as regards the security of the whole territory, or locally 
as regards the commune; thus, a large element of the municipal 
police are administrative and perform the usual routine duties. 
The judicial police concentrate on the investigation of crimes and 
the collection of evidence for the courts. There are, however, re- 
pressive services of the judicial police such as brigades territoriales 
in the Paris area for tackling more serious crimes of violence, 
while the administrative police in other areas have attached to 
them brigades mobiles, which are concerned with criminal investi- 
gation. 

The central police authority, whose control spreads over the 
whole country except the Paris area, is the SGretC Nationale, a 
body immediately controlled by the ministry of the interior. Be- 
sides exercising a general supervision of the municipal police 
forces. and the active direction of the judicial police, the ScretC 
Nationale is responsible for the security of the state in general 
measures against sabotage and espionage, in the control of for- 
eigners and the supervision of frontiers, etc. 

The PrCfecture de Police, an autonomous body directly under 
the control of the minister of the interior. is responsible for the 
policing of the Paris district. I t  comprises both administrative 
(general and municipal) and judicial services, together with spe- 
cial departments dealing with such tasks as the suppression of 
fraud and the black market (police e 'conon~ique).  The general ad- 
ministrative police is mostly concerned with foreigners and travel- 
lers; the municipal (divided into arrondtssements) deals with the 
maintenance of public order and with traffic. The judicial police 
are grouped into various brigades such as la brigade crzminelle 
(for serious crime), la brigade de voie publique (cr~mes on the pub- 
lic highway), la brigade mondaine (prostitution, cabarets, etc.), la 
brigade financibre (tax evasion, etc.) and the mobile brigades ter- 
ritoriales, each patrolling a certain section. 

In addition to the above classes of police, there exist the gen- 
darmerie (a body of about 33,000 in the I ~ ~ o s ) ,  which, though 
part of the army, exercise police duties under the minister of the 
interior; the departmental compagnies re'publicaines de se'curitk 
for special duties; the police sanitaire (health); and the garde 
chanzpEtre (rural duties). 

Two central and specialized organizations are the Service de 

Documentation, d'Enqu&tes et de Contre-Espionnage (S.D.E.C.E.), 
a police body with the particular duty of guarding the security of 
the state against sabotage. spying and propaganda; and the Section 
Internationale, the French branch of the International Police. 

DEFENSE 
Army.-In France the transition from the feudal armies of the 

middle ages into those of more modern times began in the last 
decades of the Hundred Years' War. By an ordinance of 1439 
Charles VII  created out of the mercenary forces at  his disposition 
permanent compagnies d'ordonnonce. These companies, whose 
strength and number varied at different times, constituted the 
foundation of a national standing army and became finally the 
cavalry units of later centuries. Charles VII also attempted to 
create a national infantry by forming in 1448 the francs-archers 
who were furnished and equipped by the parishes of the realm. 
He sought to establish the principle that only the monarch could 
raise troops; and he instituted a system of regular pay in order 
to improve discipline and loyalty. 

With the wars in Italy during the early part of the 16th century 
came the formation of larger forces. To supplement the standing 
army, bodies of foreign mercenaries were once more recruited. 
The professional army became grouped under Charles IX and his 
successors into regiments and companies, and, though nominally 
royal troops. the greater part of these were mostly the property 
of their commanding officers. The royal army thus lost that uni- 
formity and cohesion which it  had begun to assume a t  the end 
of the previous century. 

The reforms of the marquis de Louvois ( q . ~ . )  under Louis X I V  
were directed to creating a more efficient and homogeneous force. 
Louvois restricted as much as possible the proprietary system and 
increased the number of regiments. H e  also insisted on com- 
manders' carrying out their military duties and introduced the 
practice of inspection of the forces. He attempted to standardize 
training, weapons. uniform, pay and promotion and paid particu- 
lar attention to the development of the artillery and engineering 
arms, to the building of fortresses, depots and hospitals. His work 
gave France a force which until the middle of the 18th century 
was to be recognized as the first in Europe and which during the 
Revolutionary period was to provide an efficient nucleus for the 
people's army. Under Louis XIV the size of French forces in 
time of m7ar attained a total of more than 300,ooo when supple- 
mented by levies of militia; the peacetime strength was nearly 
200,000, a figure which was more or less maintained until the end 
of the ancien re'gime. In 1770 the division was introduced by 
Victor Franqois de Broglie to replace the former tactical units of 
wings, advance guards, etc. 

On the outbreak of the Revolution the militia system was sup- 
pressed, and in 1789 a national guard was created, to which, in 
theory, all able-bodied males bet~veen 16 and 60 belonged. The 
ranks of the professional army, particularly of officers, were 
seriously depleted; and. to supplement this, recourse was made- 
with no great success-to volunteers, who were organized in new 
battalions. As the threat of invasion increased, the Revolutionary 
leaders resorted to the leve'e en masse. The heterogeneous regi- 
ments of professional, volunteer and conscript soldiers were 
amalgamated and organized into trained, disciplined armies, chiefly 
through the energy and ability of Lazare Carnot. In  the cam- 
paigns of 1794-96 these armies repelled the threats to the new 
republic. So depleted, however, became their numbers that in 
1798 the Directory introduced, by the loi Jourdan, compulsory 
mllltary service for males between 2 0  and 2 5 .  By the following 
year French forces (excluding those under Napoleon in Egypt) 
numbered about I jo.ooo, divided into five armies. 

Napoleon extended conscription to practically the whole of the 
able'-bodied male population. He replaced the existing army divi- 
sions by the larger corps d'arme'e. The divisional cavalry and 
most artillery mere formed into separate corps troops. The serv- 
ices of the army were developed and perfected. Under Napoleon 
the size of French armies fluctuated considerably. With each re- 
currence of war there mere more desertions and conscription was 
increasingly evaded; thus, more use was made of foreign elements, 
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who were usually organized as national units. The Grande ArmCe 
in Oct. 1806, about the time of the battle of Jena, numbered about 
225,000 men; and for his expedition into Russia Napoleon raised 
640,000, half of whom were foreigners. An increasing dearth of 
men marked the final years of the first empire. In 1814 a leve'e en 
m u s e  raised about 140.000 men, and during the Hundred Days 
Napoleon gathered together a first-line force of about 182,ooo and 
a reserve garde mobile of 200,000. 

Conscription was abolished on the restoration, but a modified 
kind was reintroduced within three years, under which those not 
required for the immediate demands of the service were given 
furlough. The national guard was, however, retained in certain 
larger towns. Under Louis Philippe the method of recruitment 
was again changed. At first a conscript could secure exemption 
by providing a substitute; later, exemptions could be bought by the 
payment of a certain sum to a fund out of which the state paid 
volunteers. By 1866, out of a total establishment of 400,000, 
only 120,000 were conscripts. Under Louis Philippe recruitment 
was first begun for the foreign legion. 

Against the threat of Prussia, a measure for the reorganization 
of the army was introduced by Marshal Adolphe Niel which be- 
came law in 1868. By universal compulsory service it  was hoped 
to create a first-line army of 8oo,ooo, half on active service and 
half in the reserve. But before this could have much effect war 
broke out in 1870. The French forces then numbered around 
375.~00, of whom about 250,000 were capable of being mobilized. 
A garde mobile, which was to have been composed of those ex- 
empted from military service, existed only on paper. After the 
first disasters of Metz and Sedan additional formations amounting 
to about 1,700,000 were hastily raised, but lack of equipment and 
training rendered them largely ineffective. 

Under the third republic reorganization of the army was based 
upon obligatory universal service, to  last long enough for a maxi- 
mum of men to receive some training. The period was five years 
in 1875 (when the effective strength of the army was 430,703) ; it 
was reduced to three in 1889, to two in 190 5 and increased to three 
once more in 1913. After their spell of training, the conscripts 
were classified according to aptitude, as fit for active service and 
for the active reserve or for the territorial army and its reserve 
(home service). In  addition a colonial army, specifically for 
overseas service, was created, chiefly of professional soldiers. 

This system of training allowed France to mobilize during 
World U'ar I a total of nearly 8,000,ooo troops (supplemented by 
nearly 5oo.000 native colonials) without impairing the quality of 
the effectives too seriously. French casualties amounted to 1,357,- 
ooo dead and 4,266,000 wounded. 

In 1928 came some major reorganizations of the French army. 
The total length of military service became 28 years. Of this, 
I year (on attaining the age of 21) was to be on active service, 
3 years on furlough, 16 years in the first reserve and 8 in the 
second. In  1935 the period of active service was increased to 
two years. The active army was recruited by calling up the annual 
contingent and enlisting volunteers. This army of 25 infantry and 
5 cavalry divisions was divided into the metropolitan forces 
(strength 465,000) stationed permanently in France; the colonial 
army (249,000) in French overseas possessions; and mobile re- 
serves (~o ,ooo) ,  normally stationed in France or North Africa. 

On the outbreak of World War 11, France mobilized 89 divisions, 
which comprised I armoured, 3 light mechanized, 5 cavalry and 
80 infantry. The nation was, thus, very deficient in armoured and 
mobile forces, partly because its military strategy had since 1918 
been dictated by defensive and traditional considerations. In May 
1940 France had 115 divisions available, four-fifths of them in 
France. 

Navy.-France's sea power was relatively late in developing, 
largely because during the middle ages so many of the maritime 
fiefs were often held by vassals strong enough to confine the au- 
thority of the crown to its inland demesne. Ships were usually 
hired to  supplement the small royal fleet from such maritime na- 
tions as the Venetians and the Genoese. Until the time of Louis 
XIV the fleet was alternatively developed or neglected. The main 
theatre of maritime activity in the 15th century was the Mediter- 

ranean. With the discovery of the new world, the country, from 
its geographical position, had inevitably to pay attention to mari- 
time strength. Yet Henry IV left no navy to his successors. 
Richelieu himself took the colonies and navy into his especial 
charge and built up a fleet of 2 0  men-of-war and 80 smaller ships. 

Mazarin failed to continue Richelieu's work in this sphere. But 
Colbert enlarged the navy from 30 mostly small vessels (1661) 
into 107, of which one-fifth carried 120 guns (1683). In  addition, 
the port and arsenal of Toulon was established and various ports 
were fortified and naval schools established. To provide recruits 
Colbert instituted the inscription maritime, which still survives. 
This was a list of Frenchmen exercising the calling of sailors who 
could be called on to serve and who were granted certain privileges 
and pensions. 

After Colbert's death (1683) the navy was again neglected. 
By 1747, toward the end of the War of the Austrian Succession, 
it numbered 31 ships of the line, as against 136 British; then two 
naval defeats in that year virtually destroyed it. Its strength was 
again rebuilt to some extent during the Seven Years' War. In 
1758 the navy numbered 77 ships of the line, but around half were 
soon lost in battle. Between 1763 and 1789 rebuilding again took 
place, and by 1778 ships of the line numbered 80. The British 
victories of the Revolutionary and Napoleonic periods reduced 
the French fleet to impotence and ended any further attempts to 
secure naval supremacy. 

During the 19th century the navy kept abreast of such develop- 
ments as the introduction of steam and the creation of ironclads. 
But after the Franco-German War construction lagged, and on the 
outbreak of World War I the fleet, though large, was to a great 
degree obsolescent. Its total tonnage was 816,000 (37% of the 
British), and its operations were chiefly confined to the Mediter- 
ranean and the channel. After 1918 financial difficulties hampered 
the building of capital ships; construction was chiefly devoted to 
light craft and submarines. Tonnage in 1939 was around 400,000 
(surface craft). During World War I1 most of the fleet was de- 
stroyed or fell into British or German hands. 

The home bases of the fleet, which were the core of the naval 
arrondissements, were Cherbourg, Brest, Lorient, Rochefort, Tou- 
Ion and Bizerta (North Africa), where building and outfitting 
yards and arsenals were established. The areas came under the 
command of a pre'fet maritime (admiral). The fleet was chiefly 
manned by volunteers or selected conscripts, mostly Bretons. 

Air Force.-The French air force came into existence in 1909, 
and a directorate of military aviation was established within the 
war ministry in 1912. During World War I, 40,000 aircraft were 
built and 17,000 pilots trained. In 1928 an air ministry was 
created, which assumed control of the existing military, naval and 
colonial arms. The number of aeroplanes at  the outbreak of 
World War I1 was 3,205, when production was at  the rate of 250 a 
month. 

Defense After 1 9 4 5 T o w a r d  the end of World War I1 the 
reconstruction of French armed forces, particularly of the army, 
was pushed forward, and by the end of 1945 the effective strength 
of land forces in Europe and overseas was around 700,000. In  
the class immediately following, the period of military service 
was fixed at one year; this was extended in 1950 to 18 months. A 
major reorganization for the purpose of co-ordinating the three 
services more closely than before the war was made in 1948. This 
widened the powers of the ministry for national defense, to which 
the three service departments were subordinated, and created vari- 
ous interservice committees of high command. 

By the provisions of the constitution of 1946 the president of 
the republic was made the titular head of the forces, while the 
president of the council of ministers was responsible for co- 
ordinating the military and civil aspects of defense throughout 
the French union. In this the latter was advised by the ComitC 
Militaire Permanent (un organ; de de'cision), and his executive 
was the general staff of national defense. Two other (advisory) 
bodies, the Conseil SupCrieur de la DCfense Nationale and the 
ComitC de la DCfense Nationale, presided over by the president 
of the republic, were also created. 

The ministry of armed forces (later called ministry of national 
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defense) was responsible for the training, mobilization employ- 
ment, administration, etc., of the forces in metropolitan France. 
The minister was directly assisted by a ComitC des Chefs d'8tats- 
Majors Gknkraux and its staff, ~ ~ h i c h  integrated representatives 
of the three services. Under him was also an Inspection GCnkrale 
des Forces Armkes, which controlled the training of all three serv- 
ices. The individual service departments themselves were each 
under the administration of a secretary of state. 

Army.-France is divided into ten military regions, as follows: 
( I )  Paris; (2) Lille; (3) Rennes; (4) Bordeaux; (5) Toulouse; 
(6) Metz; ( 7 )  Dijon; (8) Lyons; (9) Marseilles; (10) Algiers. 
By the middle of 1 9 j j  there were five more or less full-strength 
divisions and nine so-called M+30 divisions (i.e., mobilizable 
within from 3 to 30 days, the state of their equipment and of their 
training being, however, doubtful). The effectives of all army 
units, including the gendarmerie and the colonial troops, amounted 
to 706.000. 

Air Force (Arme'e de l'Air).-By 1955 there were five rkgions 
akrienrzes: ( I )  Dijon; (2) Paris; (3) Bordeaux; (4) Aix-en- 
Provence; (5) Algiers. There was also an independent command, 
part of the North Atlantic Treaty organization, called 1st CATXC 
(Corps ACrien Tactique), with headquarters in Germany, at Lahr 
in the Black Forest. The smallest operational unit was the 
escadrille (squadron) ; these were grouped into escadrons (wings) 
and escadres (groups). There were 38 fully formed escadrons in 
all (including 30 jet-propelled), with a total of 2,100 aircraft, 41 
air bases and 130,000 effectives. 

iVecy ('VIarine de Guerre).-There were four territorial com- 
mands: ( I )  Cherbourg. covering the channel coast line from the 
Belgian frontier to Mont St. Michel; (2) Brest, covering the coast 
from hlont St. Michel to the Spanish frontier; (3) Toulon, cover- 
ing the country's European coast line on the Mediterranean; 
(4) Algiers. By 195 j the navy comprised 2 battleships, 3 light 
fleet aircraft carriers, I escort carrier, 5 cruisers, 18 destroyers, 51 
frigates and escort vessels, 14 submarines and a number of mine 
sweepers and other auxiliary vessels; in all. 430.000 gross tons of 
ships, as me11 as 900 aircraft. Effectives numbered 71.000. 

Defense Budget.-The total defense budget for 1954 amounted 
to ~.~oo.ooo.ooo,ooo fr. including ~~.ooo.ooo,ooo fr. for the com- 
mon section, 28o,ooo,ooo.ooo fr. for rhe army, ~~u.ouu,uu~,uoo fr. 
for the air force, ~~o,ooo,ooo.ooo fr. for the navy and the rest 
for new armaments. 

OVERSEAS POSSESSIONS 

The French colonial empire of the ancien rkgime was largely 
lost during the second half of the 18th century (see History, 
above) ; and after the Napoleonic Wars the treaties of Paris (1814 
and 181 j )  left France with Guadeloupe. Martinique, trading ports 
in Senegal and India, French Guiana and RCunion only. 

However, succeeding governments expanded this remainder to 
create the second largest empire of the ~vorld. The conquest of 
Algiers in 1830 began the establishment of French rule on the 
Algerian coast and on the high plateaus. Trading ports mere 
set up in the Gulf of Guinea, a protectorate over islands near to 
Madagascar and in the South Pacific. The Second Empire estab- 
lished French rule in the Algerian Sahara; transformed the trading 
ports of Senegal into an important colony; acquired Obok and 
Amabo in Somaliland: began to gain a foothold in Cochin-China 
around the mouth of the Mekong; and took Cambodia under its 
protection. Finally, the third republic extended these acquisi- 
tions and co-ordinated them. 

Tunisia was acquired as a protectorate in 1881, most of hlorocco 
in 1906. Senegal served as a springboard for the occupation of 
west -1frican territories. The small trading ports of Gabon were 
extended into a hold on what later became French Equatorial 
Africa. The conquest of the whole of the Sahara by 1900 knitted 
together on the banks of the Chad the three areas of North. \Vest 
and Equatorial Africa. I n  the Indian ocean Madagascar was ac- 
quired in 189j and its governor general's authority extended to 
the Comoro Islands in 1908. The footholds in Somaliland nere 
consolidated after the foundation of Jibuti (Djibouti) in 1888. 
In  Asia French control spread to the kingdoms of Annam, Tong- 

king and Laos (1885-1903) ; in the Pacific, to the Society Islands 
with Tahiti (1903) and to the New Hebrides (1904). 

After 1918, certain German possessions in Equatorial Africa, 
which had been taken irom France in 1911, were returned to i t ;  
and important parts of Togoland, the Cameroons, Syria and the 
Lebanon were acquired under mandate from the League of Xa- 
tions. After World War I1 France relinquished its mandate over 
Syria and the Lebanon and handed Chandernagore over to India. 

Constitutional Organization Before 1946.-Under the an- 
cien re'gime and under the first republic the colonies were subject 
to laws applying to the metropolitan area; subsequently, until 
1852, they were governed by the enactment of special laws. Then 
the Second Empire gave the senate the power to legislate on 
colonial matters, and in 1854 this body granted a constitution to 
the older colonies of Martinique. Guadeloupe and Rkunion but 
left the other possessions to be governed by decrees of the em- 
peror, pending a formulation of their status. 

The constitution of the third republic remained silent on the 
position of the colonies, and throughout its existence France's 
increasing overseas possessions were controlled politically and 
economically by the central authority. Their population of about 
70,000.000 in 1939 (of nhom only a very few were French citizens) 
continued for the most part to be governed by decree and largely 
administered by a central bureaucracy, though parliament could 
always discuss colonial questions and indeed legislate on them. 
Some of the colonies too were represented, through the suffrages 
of resident French citizens and a small minority of privileged 
natives. in the two houses of the central legislature. Yet the 
average Frenchman was seldom interested in the realities of his 
empire. 

During the zoth century the increasing extent and diversity of 
France's possessions led to controversy upon governing by decree 
1 The system was defended on the grounds that it offered a 
supple. rapid and appropriate method of administration according 
to the differing needs of the heterogenous areas; and attacked on 
the grounds that it could never bring unification to this growing 
and complex body. Another problem was the assimilation of the 
indigenous population within its territories, which French official 
policy encouraged. In the zoth century it  was increasingly ap- 
--nr:ntnrl pLLLLuLbU thnt LlluL UV...C. c n m n   not;^^^ ~ ~ ~ l t ~ l r ~ c  ----- (e.g., the IS!amiC) Were ton 
powerful to supplant. Moreover. an increasing dearth of man- 
poner prevented France's sending enough colonists to influence 
local customs radically. Thus coloniaI administration was forced 
into a policy of "association." xhereby local government was in 
some measure delegated to the influential local chiefs, and elements 
of the native civilization were retained. The '.assimilatedu native 
was still encouraged to acquire French citizenship, though by 1939 
only Z , ~ O O . O O O  (including those of European stock) had done so. 

The French Union.-By 1939 many French politicians had 
come to see that a policy of complete assimilation was doomed to 
failure. Already local national parties were springing up in many 
territories. demanding political equality and some measure of self- 
government. The defeat of France in 1940, combined with the 
fact that resistance to Germany and Vichy conticued to flourish 
in many overseas possessions, placed the colonies in a strong posi- 
tion to demand some reform. The Brazzaville conference of 1944 
between the Free French leaders and colonial notables made some 
attempt to meet native wishes. Although it rejected the principle 
of autonomy, the conference recommended a political reorganiza- 
tion to guarantee the unity of the French world and to encourage 
local self-government. 

By the constitution of 1946, metropolitan France and its over- 
seas possessions were linked together under the title of the French 
union. The organization of the union was complex. Three institu- 
tions seated in Paris, viz., parliament, the assembly of the French 
union and the high council of the French union, had each a voice 
in affairs. Each of the countries within the French union sent 
members to one or more of those bodies. In addition. the major- 
ity of them possessed local representative assemblies, while the 
territories forming French West Africa and French Equatorial 
Africa also elected territorial assemblies representing either group 
as a whole. 
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The second category was that 
of French overseas territories, 
comprising the least advanced 
areas under French rule. These 
were French West Africa, French 
Equatorial Africa, Saint-Pierre 
and Miquelon, Madagascar, the 
Comoro Islands, French Somali- 
land, French India, New Cale- 
donia and the French Pacific 
Islands. Their inhabitants en- 
joyed French nationality, though 
they did not necessarily exercise 
the rights of citizenship in the 
same way or to the same extent 
as the inhabitants of metropolitan 
France. French laws were auto- 
matically applicable in some 
spheres of legislation; in others 
the president of the republic 

Of the national representative bodies, parliament had the right 
to  pass legislation, while the assembly of the French union and 
the high council of the French union were purely advisory bodies. 
The assembly of the French union was composed half of delegates 
from overseas and half of representatives from the national as- 
sembly. I t  was thus a microcosm of the latter, with the addition 
of a strong coloured element; and its effective influence was small. 
The high council, composed of delegations from metropolitan 
France and from each of the associated states, did not play any 
significant role either. Thus, effective control of most parts of 
the union was exercised by parliament and by the ministries con- 
cerned with the various territories. 

The countries of the French union, in addition to the metropoli- 
tan area, fell into five categories, each having a different political 
status. (See Table VI.) 

First, there were the overseas dkpartements which included 
those colonies, Martinique, Guadeloupe, Guiana and RCunion, 
whose inhabitants are largely of French or mixed stock. Being 
relatively easy to administer, they were assimilated to the po- 
litical system of the metropolis and given a French type of local 
government which consisted of a prdfet and a conseil gdndrd. 
French laws were automatically applicable to these territories; 
and the inhabitants enjoyed full rights of French citizenship. The 
responsibility for their administration came under the minister of 
the interior. Algeria, as the oldest French possession in Africa 
with a numerous French minority, also belonged to this category, 
though with certain differences in status as provided in the 
Statute of Algeria of 1947. The 
degree of autonomy thus granted 

Algeria . . . . . .  
French west k r i c a  . . . . . 

Mauritania. . . . . . . 
Senegal and Dakar . . . . . 
Sudan. . . . . . . . 

-by the creation of an Algerian 
government and assembly-was, 
however, relatively small. 

UpperVolta . . . . . . 
Ivorycoas t  . . . . . . 
French Guinea . . . . . . 

Country 

Niger . . . . . . . . 
D a h o m e y .  . . . 

Togoland 
French ~ q u a t o r i a i  ~ f r i c a  : 

Gabon. . . . . 
Middle Congo . . . 
Ubangi-Shari . . . 
Chad . . . . . 

Cameroun . . .  
French ~omaliland 
Madagascar and dependenc'ies~' 
Comoro Archipelago . . . 
RBunion . . .  
saint-pierre and Miquelon . 
French Guiana . . . . 
Guadeloupe . . . . . 
Martinique . . . . . 
Vietnaml . . . . . 
Cambodia . . . . . 
Laos . . 
New ~ a l d d o n k  and dependencies 
New Hebrides . . . . 
French Pacific Islands. . . 

inhabitants retained their own nationality and enjoyed also a 
"citizenship" of the French union which was common to all the 
inhabitants of the union. French ministerial responsibility for 
relations with them belonged to the ministry of overseas France. 

The final category of overseas possessions was that of associ- 
ated territories, the former mandated territories of Togoland and 
the Cameroons (Cameroun), held under trusteeship from the 
United Nations. Their status was similar to that of the overseas 
territories, though their inhabitants did not possess French na- 
tionality. They had local representative assemblies and also sent 
representatives to the parliament and to the assembly of the 
French union. 

The protectorates of Tunisia and Morocco did not form part of 
the French union and strongly resisted any attempt to incorporate 
them in it. Thus neither of the countries sent representatives 
to the various assemblies in Paris. Responsibility for their ad- 
ministration rested with the ministry for foreign affairs. 

While local representative assemblies (admittedly with very 
little power) were created to meet their increasing desire for 
autonomy, the colonial peoples were at  the same time encouraged 
to look, for the satisfaction of their political ambitions, to the 
various assemblies in metropolitan France. Thus the prestige- 
as well as the powers-of the local assemblies was very small, 
and the best talent of the native population was drawn toward 
the metropolis. This policy of political assimilation, which was 
reinforced by one of cultural, often resulted in a genuine loyalty 
to France, particularly among the more educated natives, who, 

TABLE V1.-The French Union, 1954 

Population* 
Status 

Algiers 
Dakar 
St.  Louis 
St. Louis 
Bamako 
Ouagadougou 
Abidjan 
Conakry 
Niamey 
Porto Novo 
Lome 
Brazzaville 
Libreville 
Pointe Noire 
Bangui 
Fort Lamy 
Yaounde 
Jibuti 
Antananarivo 
Dzaoudzi 
St. Denis 
St. Pierre 
Cayenne 
Basse-Terre 
Fort-de-France 
Saigon 
Pnom-Penh 
Vientiane 
Noumea 
Vila 
Papeete 

Group Group of of three territories ddgartemenfs 

Overseas territory 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas territory 
Associated territory 
Group of territories 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas territorv 
Associated territory 
Overseas territory 
Overseas territory 
Overseas territory 
Overseas ddpartement 
Overseas territory 
Overseas ddpartement 
Overseas ddpartentent 
Overseas ddParfemenl 
Associated state 
Associated state 
Associated state 
Overseas territory 
Franco-British condominium 
Overseas territory 

made them so by decree. GOV- *I954 estimate if not otherwise stated. t1954 census, $1~55 estimate. Brg50 estimate. !Southern Vietnam only. 
ernment was carried on by a TDependencies are part of Austral and Antarctic territory. 

French governor general, who in some cases was bound to consult however, sometimes became so French in outlook as to lose caste 
the local representative assembly. The powers of these local as- with their own people. 
semblies were very limited and mostly concerned details of tax The traditional tendencies and future intentions of French 
collection and local finances. Ministerial responsibility for the colonial policy were expressed in the conclusions of the Brazza- 
overseas territories lay with the ministry of overseas France. ville conference of 1944, on which the subsequent development 

The third category was that of associated states. According of the French union was based. They read: 
to  the French constitution, "the status of each associated state The objectives of the work of civilization accomplished by 
in the French Union is determined by agreement defining its France in the colonies exclude any idea of autonomy, all possibility 
relationship with F ~ ~ ~ ~ ~ . v  ~ h ~ ~ ,  an associated state was en- of evolving out of the French colonial bloc. The establishment, 

even in the distant future, of self-government in the colonies is to 
visaged as a political unit enjoying some degree of internal sov- he excluded. . . . It is essential that the representation of the col- 
ereignty and linked to France by an instrument resembling an onies in the central administration of metropolitan France should 
international treaty. Up to 1953 three states had been granted be far more adequately and effectively ensured than in the past. 
this status, Laos, Cambodia and Vietnam (including the former By offering to the native peoples representation in the political 
colony of Cochin-China). They were represented in the assembly institutions of metropolitan France and thus a share in the gov- 
of the French union and in the high council, but not in the parlia- ernment of the whole French union, the French hoped to induce 
ment, since they possessed their own governments and parliaments, them to renounce their ambitions for self-government. By 1952 
They formed part of the French union but, unlike the overseas de'- the 627 seats in the national assembly were divided as follows: 
purtements and territories, not of the French republic. Their France and Algeria (metropolitan France) 574, overseas ddparte- 
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ments and territories 53. I n  Algeria (30 seats) and in the over- the country's mineral potentialities and a mechanization of its 
seas territories, there were tm-o electoral colleges, one for French industries did begin to make a tardy headway. But large-scale 
citizens, the other for natives. I n  the council of the republic, industrialization was slowed down at first by the existence of a 
out of 320, there mere 44 overseas members and 14 from Algeria; widespread cottage industry, by the individualism of the French 
again, many of these were French. In the assembly of the French patron, who tended to oppose integration within large-scale or- 
union half the members were nominated by the political parties ganizations, and by the insufficiency of the country's coal re- 
in metropolitan France, but on the high council the overseas d&- sources. Thus, during the first part of the 19th century the urban 
partements and territories had no separate representation. Such working class in France did not grow at all rapidly; towns were 
representation failed to give overseas native peoples an effective slow in developing and few became very large. I n  industry the 
voice in either local or union government. For the changes under small patron or the family business remaincd a common unit;  
the fifth republic see FREKCH COMMUNITY. the craftsman resisted the transformation into the skilled or  un- 

ECONOMY 
skilled labour of large undertakings. The mechanization of French 
trades was, therefore, largely incomplete, and their output lagged 

France's economy has been assisted by the possession of certain behind that of more scientifically industrialized rivals. 
natural resources and also by the characteristics of its geographi- Agriculture continued to be the predominant occupation and 
cal position. The soil is fertile, the climate equable and the river to provide a large stable and conservative element within the 
system far reaching. Mineral deposits are fairly varied, iron ore country. But toward the end of the 19th century the drift from 
being notably plentiful. The physical conformation of the country rural into urban areas began to increase, and the rural population 
makes internal communications easy; and coasts and estuaries fell from 75% to 50% during its latter half. The causes for this 
offer ample opportunity for the development of ports. Moreover, were the reluctance of peasants in the more infertile regions to 
France occupies a central position between the old world and the struggle against the relative unproductiveness of the soil; compe- 
new and has easy access to Africa and to the near east. Neverthe- tition from abroad; mechanization. which deprived the labourer 
less, economi.~ development has been constantly hampered or in- of employment; and the partial supplanting of the cottage indus- 
terrupted by disastrous foreign wars and civil strife. tries by the more mechanized urban ones. 

During the 12th and 13th centuries the Capetian kings en- After the Franco-German War France went through a period of 
couraged land reclamation in the shape of forest clearing. drain- depression. Two of its richest provinces, constituting 2.5% of its 
age and the improvement of the soil by the admixture of ashes, territory, had been lost and a considerable war indenlnity had to 
chalks and marl. The productive capacity of the country, espe- be faced. To stimulate essential economic activities a policy of 
cially in grains and wines (of which it became an early exporter), stronger protection lvas introduced and commercial agreements 
developed considerably. Industrial and commercial life flourished, were more widely sought. France also turned increasingly to the 
particularly in the north and in coastal towns. ,By the beginning development of its existing overseas possessions and to the further 
of the 14th century, it is estimated, France had around 23,000,000 expansion of its colonial empire. \tTorld LVar I again halted eco- 
inhabitants of ~ h o m  17,000,ooo were rural. nomic progress. In  1918 the country faced many problems created 

This growing prosperity was ruined by the Hundred Years' SVar by heavy losses of manpower, by the devastation of its northern 
(q .v . j ,  in the course of which vast areas fell into waste, towns and and eastern provinces and by its heavy debts to its allies, the U.S. 
ports decayed, industrial life was halted and maritime trade was and Britain. On the credit side of the balance sheet there was, 
lost. Repeated campaigns by France's enemies, chiefly the Eng- however, the recovery of Alsace-Lorraine and the occupation of 
lish, and accompanying pestilences contributed to a large decrease the Saar, whose coal was for several years to supplement France's 
in population. But rapid recovery took place in the latter half own somewhat meagre resources. 
of the 15th century, chiefly because of the intrinsic physical ad- After 1918 a more progressive policy in industry was adopted, 
vantages of the country. In  the first part of the. 16th century particularly in the modernization of equipment; communications 
began the era of French expansion in the east and in the new were improved; the integration of the country's colonial units 
world across the Atlantic; but again the tide of national prosperity was pursued. 
was checked, this time by years of internal religious wars. LVhen the economic depression of the late 1920s hit the world, 

Early in the 17th century, Henry IV's government began to France proved more capable of resistance than many other nations. 
rehabilitate agriculture and commerce. Large areas were brought The strength of its agriculture, the existence of small-scale in- 
under production. manufactures were encouraged, roads and canals dustries. well-balanced production and a lesser reliance on inter- 
were built, commercial treaties concluded. Richelieu, under national trade contributed to this. However. an attempt to 
Louis XIII ,  continued the work of reconstruction, chiefly by maintain the franc on the gold standard. together with political 
building a navy and encouraging overseas expansion. Colbert, dissension, corrupt and inefficient administration and strikes, be- 
under Louis XIV, promoted the extension of France's maritime gan to weaken the country when other nations were beginning to 
trade and conquests in North America, in the West and East recover. Unemployment (for which the country had an inade- 
Indies and in Africa and did much to stimulate manufactures and quate relief system) increased. The policy of wage increases, 
improve communications at  home. Inde'ed he imposed on French shorter hours and paid holidays introduced by the popular front 
industrial life a pattern which i t  continued thereafter to bear- government (1936) was only an attempt to appease the working 
that of the small specialized manufacture. But the later policy classes and offered no solution to the economic ills. I n  1938 a more 
of Louis XIV and that of Louis XV in endeavouring to continue resolute policy was adopted. Strikes were suppressed, hours of 
overseas expansion and at  the same time to win territorial acquisi- work increased and the franc was devalued. 
tions in Europe proved too great a burden to allow France to resist After World War I1 France began a major reorganization and 
the challenge of Great Britain; by 1763 most of the French pos- modernization of agriculture and industry. In  addition a more 
sessions abroad and conquests in Europe had been lost. Internally thorough exploitation of the tremendous water resources of the 
the country had been considerably impoverished by excessive country for hydroelectric power was undertaken, as well as the 
taxation of the commercial and lower classes. improvement of communications. Substantial progress was made 

Under Napoleon much mas done to promote industry and com- in most economic spheres, though it was handicapped by the in- 
merce (e.g., the promulgation of the Code de Commerce in 1808) ; stability of administrations, tax evasion, strikes, high costs, lack 
trade by land was considerable; and great progress was made in the of confidence in the franc, considerable sacrifices for the cause of 
development of public works. But France emerged from the European defense and the costly war in Indochina. 
Napoleonic era with its external trade seriously curtailed and the During this period the government was attempting to solve 
technical progress of the Industrial Revolution retarded. During economic difficulties by more effective price .control and wage 
the 19th century the nation was rapidly overtaken by Germany freezes, by budgetary economies, by reorganizing of the nation- 
and Great Britain in population, industrial production and com- alized industries, by lengthening of the working week, by revision 
mercial wealth. In  the middle decades, however, exploitation of of credit policy, etc. For labour, see Popzrlation, above. 
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AGRICULTURE, FORESTRY AND FISHERIES 

Climate, relief and soil have all contributed to assist the de- 
velopment of agriculture in France. The oceanic climate of the 
north and west produces a moderate temperature and adequate 
rainfall for all kinds of crops. In the centre and south an in- 
creased prevalence of sunshine, yet without serious drought, has 
added to the variety of produce. Though the mountainous areas 
occupy nearly a quarter of the country, only the highest are com- 
pletely infertile. Cultivation has extended far up the Alpine, 
Pyrenean, Vosges and Jura valleys and over the lower plateaus of 
the Massif Central. The soil of the country is varied, but three 
main types predominate: the fertile loamy mixture of clay and 
sand (limon), which is widespread over the low plateaus and 
plains of the north and the northern centre and in parts of Alsace; 
the calcareous earths covering large stretches of Lorraine, of 
Champagne and of Burgundy in the east and of Saintonge, of 
P6rigord and of Quercy in the central west and also the lower 
mountainous areas; and the third type, which includes the rich 
volcanic deposits in certain areas of the Massif Central, the alluvial 
deposits of the many river valleys, the poor acid soils of central 
Brittany and the sandy stretches of the Landes. 

Serious development of cultivation began around the 11th cen- 
tury, with the clearing of forests and the foundation of villages; 
much of this work was inspired by the monastic orders. In later 
centuries (particularly in the early 17th) attention turned to 
the draining of marshlands and then to irrigation. But until the 
18th century French agriculture was in a relatively primitive state. 
Under British influence a more intensive and scientific cultivation 
was begun by the enclosure of common lands, by the introduction 
of fallow break, manures and better mechanical aids, by the cross- 
breeding of stock, etc. 

In  the production of cereals there was a tendency to concentrate, 
where possible, on the superior grains (e.g., wheat) or to extend 
the growth of fodder crops for the support of stock (particularly 
cattle and pigs). 

The existence of a landowning peasantry dated from long be- 
fore the French Revolution, by which time almost half the coun- 
try belonged to small holders. who formed nine-tenths of the 
landowners. The policy of the Revolutionary and Napoleonic 
regimes was to establish the peasant freeholder as the backbone 
of the nation. Inheritance laws required the subdivision of land 
among the sons. Agriculture was and continued to be well guarded 
by tariffs. and the peasant was relieved of too heavy a taxation. 
Such a policy of protection had its disadvantages. Ad~ranced 
methods of cultivation mere slow in being introduced; produc- 
tivity remained relatively low; and any considerable rise in the 
standard of living was hampered. 

Despite the encouragement given to the peasantry, agriculture 
from the 1860s began to suffer from the increasing industrialization 
of the country and from overseas competition. Agriculture was 
the occupation of about 48% of the active population in 1866, 
of 42% in 1906. of 36% in 1931 and of less than 30% in 1954. The 
decline affected cultivated areas, at whose expense there was an 
increase in pasture. In 1892, 2j,600,000 ha. were under cultiva- 
tion; in 1934, 21,700,000; in 1937, 20,300,000; and in 1953, 18,- 
546,000 Corresponding figures for natural pasture were 5,900,- 
000, 10,80o,ooo, 12,060,ooo and 12,347,000. (See Table VII.) 

TABLE VI1.-Land Utilization 
(in ooo ha.) 

Arableland . . . 25,387 23,651 20,196 18,045 18,573 18,546 
Market gardens . . 387 I 267 437 1 598 1 542 1 . 1 
Permanent grassland , 5,920 10,048 11,775 12,292 12,279 12,347 
Forests and woodlands . 9,522 9,887 11,076 11.106 11.400 ... 
i'ineyards . . 1,800 1,617 1,605 1,544 1;574 1,454 
Unused but potkntiaily 

productiveland . . / 6,126. 3,793 1 5,680 I 6,321 / 5,687 1 ::: 1 
Tota l i .  . . . 52,857 52,953 55,099 55,104 55,160 

*Incomplete returns. 
gardens, etc., and waters. 

tIncludes orchards, olive groves, horticultural and nursery 

iXevertheless, agriculture in the middle of the 20th century was 
still the major occupation of the people. Before 1945 technical 
progress had been only slightly encouraged by government as- 

sistance; but later the industry received considerable subsidies 
(6,340,000,ooo fr. in 1948; 19,2jo,ooo,ooo fr. in 1950; 9,550,000,- 
ooo fr. in 1952) and loans (1~,3~o.ooo,ooo fr. in 1948; 53,600,- 
ooo,ooo fr. in 1950; 18.ooo,ooo,ooo fr. in 1952). More rural areas 
were electrified and modem amenities were made more widely 
available. There were also increased facilities for stocking and 
cold storage and more irrigation. Furthermore, various small and 
too unproductive areas were taken into larger and more economic 
units. 

By far the greater proportion of land was divided among small 
cultivators, either owners or tenants. Only a few score of 
estates exceeded 1.000 ha.; about ~oo,ooo were between 50 and 
500 ha., 700,ooo between 10 and 50 ha. and 4,500,ooo less than 10 

ha. The-larger estates were found in Normandy, Brittany, La 
VendCe and Flanders and around Paris. The smaller ones ex- 
tended throughout the country, but were most numerous in the 
eastern provinces, in the southwest and in the south or along the 
river valleys. In the r9jos remembrement, the combining of small 
unprofitable holdings, was being increasingly practised. While 
the majority of the small holders cultivated their own land, usually 
with the assistance of their family or hired labourers, a certain 
number of farms were leased. In the Paris area, in the north and 
in the west, the tenant farmer predominated. A second system 
was that of mdtayage (a method more prevalent in previous cen- 
turies and found mostly in Berry, Limousin, La VendCe, Aquitaine 
and Provence), under which the owner (who supplied capital) and 
the cultivator (who supplied labour) took either half and half 
or one-third and two-thirds of the produce respectively. 

French experts agreed at  mid-20th century that, if agriculture 
were better exploited, it could support a population of 70.000.000. 
Yet France was then importing three times as much corn as it  
exported; and in 19j2 agricultural imports were valued at  108,- 
ooo.ooo,ooo fr. as against exports at 51.000.000.000 fr. In  1953 
and 1954 there was, however, a marked development in agricul- 
tural production with a corresponding decrease of imports of food- 
stuffs; and by the middle of 19j5 a favourable trading balance in 
agricultural produce had been created. Requirements were an 
increased use of fertilizer; more tractors and equipment; further 
extension of irrigation in such areas as Languedoc, Gascony and 
the western marshlands; the instruction of farmers in scientific 
methods; and a better system of marketing. 

Cereals.-The effect of a warm temperature and moderate rain- 
fall has assisted the cultivation of wheat over a large area of 
France. Somewhat more than half the area devoted to cereals 
produces wheat. The more important regions are in Flanders and 
in the Paris basin (Soissonnais, Brie and Beauce), where a thick 
covering of limo% well mixed with azote and potash offers a soil 
capable of greater yields than any in Great Britain (e.g., on an 
average, 3 j  cwt. of wheat, 15 tons of potatoes and 2 0  tons of beet 
to the acre). Other regions giving a high yield are the alluvial 
terraces of the Seine and its tributaries, the Charente district in 
northern Aquitaine, the coastal plains of Brittany and Normandy, 
the Alsace terracelands, the lava soils of Languedoc and the lower 
valleys of the Alps. 

The area under wheat tended to decrease after the end of the 
19th century, particularly in Normandy and in the southern dis- 
tricts (e.g., from 6,j42,000 ha., excluding Alsace-Lorraine, in 1913 
to 4,319,000 in 19jo), though it rose somewhat in the second half 
of the 20th (4,482,000 ha. in 1954) and the yield per hectare in- 
creased (1,240 kg. per hectare in 1840; 1,720 for the years 1896- 
1905; 1,960 in 1952; 2,346 in 1954). I n  the 20th century, as 
the demand for better bread increased, grain had to be imported, 
mhereas formerly there had been a surplus for export. 

Oats constitute the next important crop after wheat. They are 
most grown in the damper northern half of the country, particu- 
larly in the stock-raising areas. Barley is a less important crop, 
grown in parts of Alsace for brewing and in the northern areas 
as fodder. Rye is mostly confined to the poorer soils of the 
Massif Central, the Landes, central Brittany and the eastern 
Pyrenees. Maize is grou7n in the warm damp areas of the east 
and southwest, chiefly as a fodder crop. The production of main 
cereals is shown in Table VIII. 
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TABLE VII1.-Main Crops 

(area in ooo ha.; production in ooo metric tons) 

Wheat . . . 
Oats , , . 
Barley . . . 
Rye .  . . . 
Potatoes. . . 
Sugar beet . . 
Maize . . . 
*1951-54 average. 

Root  Crops.-Potatoes are the most important root crop grown 
for human consumption and were increasingly and widely culti- 
vated after their introduction into France in the 18th century. 
The crop provides a surplus for pig food and for the manufacture 
of alcohol and starch. A fair quantity of new potatoes is exported. 
Fodder beets are widely grown on the northern plain; sugar beets 
are more localized in the extreme north (Pas-de-Calais) and 
around Paris and are used by sugar refineries and by distilleries. 

Vines.-France is the most important wine-producing country 
in the world. though Italy has a larger area under vineyards. The 
yield per hectare in France is almost double what it is in Italy 
and the production of superior vintages is far greater. Production 
considerably decreased after the end of the 19th century. The 
area of vineyards was 2,345.000 ha. between 1870 and 1880, for 
example. but only 1,454,600 ha. in 1953. This decrease was largely 
the result of wartime destruction. attacks of disease (which some- 
times desolated extensive districts), lack of labour, restrictive 
tariffs abroad and foreign competition, which made many culti- 
vators turn to dairy farming instead. Cultivation is mostly in the 
hands of small holders. Roughly half of the output comes from 
the southern part of the country, particularly from the lower 
RhBne and HCrault districts. A second area, producing high-grade 
vintages, lies in the south\vest along the valleys of the Garonne, 
Dordogne and Charente; in the southwest too are the brandy- 

1913 1934-38 av. 1918-50 av. 1951-5s av. -- 

developed in many districts; for example, as well as canning, there 
is crystallizing in Gascony, bottling and sugaring in the RhBne 
valley. The cultivation of flowers, both for the cut-flower trade 
and for perfume, is a speciality of the CBte d'Azur. 

Livestock.-Stock raising is carried on by itself or in conjunc- 
tion with arable farming. Natural types of pasture are upland, 
lowland (bocage) and small areas of coastal salt marsh. The  up- 
land pastures include the alpages or estibes (between the perma- 
nent snou7 line and the tree line), whither stock is driven to graze 
from early summer until autumn under the system of transhu- 
mance (the migration of cattle from the artificial ~ a s t u r e s  to  the 

6,542 
3,979 

760 
1,176 
1,548 

249 
458 

distilling districts of Cognac and hrmagnac. A third area lies (in ooo metric tons) 

along the Loire valley in Anjou and Touraine. Three smaller 
vine-growing districts, Cbte d'Or, Chablis and Beaujolais, are in 
Burgundy. Another area is in Champagne, particularly on the 
slopes of the hlontagne de Reims and of the Cbte des Blancs and 
in the Marne valley. There are also vineyards in Alsace-Lorraine 
(on the Vosges slopes) and in the Jura. Overproduction in post- 1 war years forced the government to buy a substantial amount of 

*1937-38 average. trg48-52 average. fIncluding cheese from sheep and goat's milk. 
wine and distribute it free to the "im~overished classes." Long- 

8.692 
5,183 
1,044 
1,272 

13,586 
5,939 

543 

higher iatural ones), and the heath pasture of the 'Massif Central 
and its plateaus. The bocage type is found particularly in Nor- 
mandy, Brittany and parts of La VendCe. Salt-marsh pasture 
occurs chiefly in the Crau and Camargue districts of the RhBne 
delta and along the Breton and VendCe coasts. I n  most other 
agricultural districts mixed farming is practised, with an emphasis 
upon dairy stock. In  the number of stock to the hectare France 
is well below that of smaller countries such as Belgium and the 
Netherlands. 

After the middle of the 19th century the number of cattle rose 
slowly because of their better economic value, and even in such 
poorer pasture areas as the Alps cattle tended to replace sheep 
and goats. 

TABLE X.-Livestock 
(m ooo head) 

" 

term plans were laid down for reducing the area under vines; this 
aroused the antagonism of the powerful winegrowing interests. 

Miscellaneous Crops.-Minor crops include flax in the Scarpe 
and Lys valleys of the northeast, tobacco in the southwest and in 
Alsace, hemp along the Loire valley, hops in Alsace and in Bur- 
gundy, oilseeds, rape, poppy and olives in the south. (See Table 
v-7 , 
1A.j 

TABLE 1X.-~~fiscellaneoz~s Crops 
(area in ooo ha.; production in ooo metric tons, except mine, in ooo hl.) 

1913 1934-38 av. 1948-50 av. 19 51-5 5 av. 1 Area Prod. 1 Area Prod. 1 Area 1 Prod. 1 Area Prod. I 

5 . ~ 4  
3,278 

742 

Flaxfibre . . 30.5 22.0 32.0 20.7 137 .0  
Hempf ib re .  . 12.5 11.3 i .o  3 . 9 1  5.0 
Tobacco . . 15.7 26.0 18.0 35.7 29.0 
Olives . . . . . . 38.4 . . . 39.0 75.0 
Rice . . . 
W n e  . . . 1 ,138  ,44s2/ 1620 6 G o  1 1,:;~ 

*1862. 

1954 - 
16,889 

1 7,826 
2,777 

86 
102 

7,328 
1,278 

75,000 

C a t t l e .  . . . 1 Type Sheep . . . 
Horses. . . . 
M u l e s .  . . . 
Aqii-s . . . . 
Plgs . . . . 
G o a t s .  . . . 
Hens . . . . 

*1951-54 average. t1gq7-50 average. f ~ g s o .  61951-53 average. jl1g14. 

8.143 
4,752 
1,074 

1938 
- 

15,622 
9,872 
2,692 

1955 - 
17,322 
8,013 
2,215 

85 
15 

7,570 ... . . . 

M a r k e t  Gardening.-Market gardening is extensively prac- 
tised in France, particularly in areas where a large urban popu- 
lation offers a good market. Moreover, the development of 
communications encouraged the growth of the more perishable 
fruits and flowers in the Midi. In some districts market gardening 
has replaced vine growing. Vegetables flourish in the sheltered 
areas of Brittany, Poitou and the Rh6ne valley and find a market 
in Paris, the industrial northeast and England. Fruit is grown ex- 
tensively and in wide variety, and commercial production has been 

i 

1852 
- 

11,911 
33,282 . . . 

... 
5;;46 

42;852* 

In  the mountainous districts the overriding problem is to secure 
enough winter fodder for stock. Indeed, areas that might sup- 
port some type of grain were devoted to producing fodder, par- 
ticularly since it had become easier to transport food for human 
consumption from the lowlands. Transhumance is nidely prac- 
tised in the Alps and Pyrenees. The period spent in the moun- 
tains usually averages about three months but may, according to 
conditions, be as short as one or as long as five. \%?thin the zone 
of high pastures the herds move from place to place accompanied 
by drovers and others who form a small colony, milking and mak- 
ing cheese in addition to guarding them. Most of the pastures 
are the collective property of rural communities. (See Tables X 
and XI.) 

Forestry.-About 20% of France is forested. Woodland is 
distributed widely but in a varying degree; e.g., 37q0 in the Vosges, 
34% in the Jura and less than 5% in some of the northern de'parte- 
nzents. I t  may be divided into several types: temperate forests 
in the northern areas, chiefly composed of oak and beech; 
temperate forests interspersed with Mediterranean as in the 
southwestern plain; Mediterranean in the Midi (deciduous and 
coniferous), where, because of widespread deforestation, a sec- 
ondary growth of stunted thickets and shrubs has vegetated 
(usually calIed garrigue west of the RhBne and muquis to the east) ; 
and the upland forests of beech and ash, fir and pine and, finally, 
dwarf trees, with a tree line around 4,000-j,ooo ft .  or even up to 
8,000 it .  in the Pyrenees. 

Control of forests began to be widely exercised after the 17th 

663 
1,524 

318 

, 2 5 8  1 , 8 0 6  
2,409 3,303 

1947 - 
15,125 

7,406 
2,407 

84 

I913 - 
14,788 
16,131 

3,222 
188 
356 

7,036 
1,435 . . 

1953 
- 
16,281 

7,675 
2,333 

88 i,i 1 I I 

769 
17,158 
8,785 

4,362 
2,210 

7,127 5,678 
1,416 1,145 

342 1 541 

9,093 
3,572 

7,179 
1,289 

1,425 
631 

1,158 14,317 
293 8,427 

145,000 75,000 75,000 

308 353 

1,167 
418 

1,065* 
350 

2,164 
478 

14,789 
9,470 

355 769 
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century and reafforestation in the latter part of the ~ g t h ,  by which 
time it was apparent that clearing had progressed too far. Re- 
planting was particularly carried out in the Alps, in the Civennes, 
in Limousin, in the Landes, in the Sologne district and in the 
dry Champagne area. 

The more primitive forest crafts declined considerably, particu- 
larly with the disappearance of charcoal as an industrial fuel and 
with the use of mechanical instruments for woodcutting. Coop- 
erage and the making of sabots decreased, though in some districts 
smaller wooden articles are still made in domestic workshops. 
Economic exploitation is chiefly occupied with wood for pit props, 
railroad ties, paper, resin and cork. 

Fisheries.-France possesses a coast line, deeply penetrated 
by bays and estuaries, of about 1,9z j mi. and faces on the North 
sea, the Atlantic and the Mediterranean. Fisheries support around 
300,000 persons, of whom approximately 6 5,000 are actually fisher- 
men. Of these, 47% are from Brittany, 25% from Flanders, the 
Boulonnais and Normandy, I 55% from the area between the Loire 
and the Adour and 13% from the Mediterranean coast. The chief 
fishing ports are Boulogne, Dieppe and FCcamp in the north, 
Lorient, Brest, La Rochelle and Bordeaux in the west and Mar- 
seilles on the Mediterranean. 

Two-thirds of the French catch is made up of cod, herring, 
mackerel, tunny and sardine, which, except for the first named, 
are mostly fished in the relatively shallow waters of the continental 
shelf. Exploitation of the deeper waters of the northern Atlantic 
decreased from the end of the 18th century, but the fishing of 
west African waters increased. Lobster and oyster fishing ulti- 
mately became more important than miscellaneous coastal catches. 

TABLE XI1.-Fislzeries: Catclz Landed* 

Item 

*Including Algeria. t1g48. 

There is large-scale cultivation of oyster beds off southern Brittany 
and the coast of the Bay of Biscay. (See Table XII . )  

INDUSTRY 

The evolution of trades from small and often domestic and 
rural enterprises into larger and highly mechanized industries was 
far slower in France than in Great Britain or in Germany. De- 
velopment in the 18th century (see History, above) took place 
largely in rural areas, where labour was cheap because of over- 
population and where restrictions applicable to the towns did not 
obtain. These restrictions were swept away at  the fall of the 
ancien re'gime, after which industries became centred more and 
more in the localities which best supplied them with raw materials 
and power. Yet even in the first decades of the 19th century most 
textiles were made by hand in the home; charcoal was still com- 
monly employed for blast furnaces; and the number of steam ma- 
chines was around 600. By the middle of the 19th century the 
most common establishment was still the small workshop; only a 
few factories existed, each employing less than IOO workers. This 
slowness of evolution was partly the result of lack of fuel, partly 
of the large and cheap supply of labour and partly of the small em- 
ployer's or individual craftsman's unwillingness to be absorbed 
within heavier or more highly organized trades. Thus the emphasis 
was placed on producing lighter machinery of specialized type, fine 
quality textiles and luxury goods. 

The loss of the Lorraine iron fields and the textile industries of 
Alsace in 1871 proved a serious blow to the industrial production 
of France. During the next 40 years, however, some progress to- 
ward a more scientific industrialization took place, assisted by the 
development of inland communications. German occupation of 
the northeastern provinces in 1914 entailed widespread destruction 
of France's principal colliery and textile plant, and the opportunity 
for large-scale reconstruction on modem lines was not taken until 
after hostilities had ended. Moreover, the return of Xlsace- 
Lorraine and the control (till 1935) of the Saar coal mines in- 
creased the industrial potentialities of the country enormously. 

French industry proved at  first less vulnerable to the economic 

crisis of the late 1920s and early 1930s than that of many other 
countries. The many small-scale industries surviving provided a 
more balanced and versatile economic structure that proved better 
capable of resisting the depression. Total production even in- 
creased until 1930, but by 1938 it had sunk by 225%. 

In the first years of the German occupation during World War 
I1 an attempt was made by Germany to continue the activity of 
French manufactures and until 1941 about 60% of prewar produc- 
tion was maintained. But when raw materials became scarcer and 
French workers increasingly reluctant to collaborate, the country 
was despoiled on a large scale both of labour and of materials, and 
industry was concentrated on essential war equipment. 

The promotion of industrial recovery was inaugurated after 
World War I1 by the Monnet plan (Premier plan de modernisation 
et dJe'quipement, named for Jean Monnet, adopted by the govern- 
ment Jan. 11, 1947) for modernizing equipment and increasing 
productivity, especially in the spheres of the coal, steel and textile 
industries and in transport and communications. Coal had been 
nationalized in 1944, gas, electricity and petroleum refining in 1946. 
Progress was, however, seriously handicapped, particularly in min- 
ing, by the strikes of the Communist trade unions in 1947 and 
1948. Nevertheless. French industrial output tended to increase, 
despite rising costs and the traditional resistance of employers 
against the merging of smaller enterprises that was necessary for 
mass production. The "First Modernization plan" ended in Jan. 
19 54, and a second program was then begun. A peak of industrial 
production was reached early in 1952. After some setback late 
in 19 53, production again began to rise, until in 19 j j it reached a 
record figure. 

I n d u s t r i a l  Areas.-Two types of industrial area may be said, 
in general, to exist in France: the relatively extensive regions in 
the eastern half of the country; and the rather small and widely 
scattered pockets in the west. The development of these industrial 
areas was handicapped by the country's shortage of coal; but elec- 
trical power seemed likely to prove a factor of increasing impor- 
tance. 

The most important area is that of the northeast, chiefly com- 
posed of the two de'partements of Nord and Pas-de-Calais. There 
the dominating factor is the presence of France's largest coal field, 
which supports a large iron and steel industry. The fertile areas of 
Flanders and Artois also provide good soil for the cultivation of 
industrial crops such as flax and beets. An excellent system of 
communications by rail, road and waterway serves the locality. 
Within easy proximity are the ports of Dunkirk, Calais, Boulogne, 
Dieppe and Le Havre. A second well-developed area lies in the 
east, in Lorraine and Alsace. In Lorraine minette ores were ex- 
ploited from the middle of the 19th century to form the basis of an 
important steel and iron industry. As supplies diminished, they 
were superseded by less rich ores. An extensive cotton industry 
flourished in the adjacent Vosges area and in the Alsace plain 
around Mulhouse. In Alsace itself occur two of the richest de- 
posits of potash in Europe. A third area is composed of the Paris 
region, where various industries flourish, ranging from heavy engi- 
neering to luxury goods. A fourth area spreads on either side of 
the middle Rhbne valley; it chiefly comprises metallurgical indus- 
tries based on small coal fields to the east of the Massif Central 
and textile manufactures centred on Lyons but extending over a 
wide surrounding region. 

Small industrial pockets occur principally in the north around 
Rouen and in the neighbouring valleys of the lower Seine (chiefly 
textiles) and in the Caen district of central Normandy (iron and 
steel); in the west centre around Mayenne, Le Mans and Angers 
(linen) ; and in the southwest, in the Garonne basin (metallurgy 
and chemicals). In addition certain towns form small local centres 
for a variety of trades; and over a large qrea of the country do- 
mestic cottage industries survive. 

F u e l  a n d  Power.-Table XI11 shows the development of 
French power resources. 

Coal.-As stated above, France possesses one important coal 
field, comprising two adjacent basins, one in the Nord, the other in 
the Pas-de-Calais de'partement. The whole coal field supplies 
about three-fifths of the country's output. I t  is a narrow belt, 



FRA 
TABLE XII1.-Fuel alzd Power 

(in ooo metric tons; electricity in ooo,ooo kw.hr.; gas in ooo,ooo cu.m.) 

about 51,ooo ha. ( I  25,970 ac.) in area, with deposits lying generally 
in deep-seated irregular strata as much as 13,ooo m. below the 
surface, a fact which explains the slow and costly nature of pro- 
duction. Seams are often thin (only one metre in breadth) and 
of a variable quality, though each of the two basins has its own 
characteristics, that of the later-discovered Pas-de-Calais being the 
richer. Conversion into metallurgical coke and "patent fuels" is 
common. Serious exploitation of the basins began only with the 
19th century. They then produced about one-third of the national 
output. This proportion rose first. to more than half (8.j00,ooo 
tons in 1880; 27,030,000 in 1913), then to two-thirds (28.000,ooo 
in 1938). Production after World War I1 was again increased, 
chiefly through mechanization. By 1955 it  had reached about 
33,000,ooo tons. 

A small coal field in the east is that of the Moselle district, the 
principal centres of the industry being around Forbach and St. 
Avold. Many seams of coal are too deep for easy exploitation, 
but production rose steadily from 1,137,000 tons in 1900 to 
6,737,000 in 1938 and to 12,000,000 in 1954; equipment there was 
up to date and output reached 2,000 kg. per man daily. In the 
Massif Central coal measures are often seamed along the folds 
of the valleys; for example, around St. Ptienne in the upper Loire 
basin (3,951,000 tons in 1900 and 3,274,000 in 1938) and around 
Le Creusot, Blanzy and fipinac in the Burgundy-Nivernais basin 
(2.010,ooo and 2,634,000). Coal is also mined around Albs (Gard) 
and Graissessac (HCrault) a t  the foot of the CCvennes; in the 
Creuse de'partement on the north of the Massif; in the central 
Puy-de-DBme area; and to the west in the valleys of the Tarn and 
Lot. Most of these fields support local metallurgical industries. 
By 1954, however, the basins o i  the centre and of the south, with 
their poor coal and bad position, were lagging behind in produc- 
tion (around 12,500,000 tons in all). 

Total coal output showed a steady rise between 1820 and 1920 
(except for war years), increasing from less than z,ooo,ooo tom 
to more than 40,000,000, but dropped in 192 j to around 25,000,000 
tons. After World War I1 modernization of equipment and tech- 
nique made possible by investments under the IlIonnet plan and by 
aid from the United States brought production to a peak of 57,- 
ooo,ooo tons in 1952. The industry. however, suffered in the fol- 
lowing year from the abolition of import quotas (under the 
European Coal and Steel Community) and from the competition 
of other types of energy. Production had to be curtailed. During 
the latter part of 1954 conditions began to improve, and the in- 
dustry was reducing its financial deficit (~,ooo.ooo,ooo fr. in 1954). 
Daily output a t  the coal face per man was around I , ~ I  j kg. in 
1954, a record. The number of miners was around 33.000 in 
1850, 330,000 in 1927, 245,000 in 1937 and 238,800 in I 9 j 3  Of 
the last total, 15 7,400 were working at the coal face. A fair pro- 
portion of miners were foreigners, chiefly Poles. Exports of coal 
in 1954 came to r~,goo,ooo tons, chiefly to Great Britain, to the 
Benelux countries and to Germany. 

Coke was produced mainly in the Pas-de-Calais section of the 
northern basin, in some districts of the central region (particu- 
larly a t  St. Etienne) and, increasingly, in the Moselle field. Out- 
put of all types of coke, a crucial problem for France, fell below 
national consumption and considerable quantities (4,843,j16 tons 
in 195 j )  had to be imported. 

The French coal industry was taken into the European Coal and 
Steel Community, under what is commonly known as the Schuman 
plan, in 1952. 

Petroleum.-Though still insignificant and far short of the 

country's needs, the indigenous output of petroleum was consider- 
ably larger than it had been before World War I1 and steadily in- 
creasing by the latter 1950s. (See Table XIII.) Before the war 
it had been confined to deposits a t  PCchelbronn in Alsace, which 
produced 60,000 tons annually; but later more oil was struck in 
Alsace, and a fairly important field was discovered in 1939 near 
St. Marcet (Haute-Garonne), which produced 63,000 tons in 1950 
and 263,000 tons in 1952. Oil deposits were found at  Lacq (Basses- 
PyrCnCes) in 1949 and at  Parentis in the Landes early in 1954. 
Importation of crude petroleum, chiefly from Iraq, Kuwait and 
Saudi Arabia, reached 24,737,000 tons in 1955 and in 1954 was 
valued at 176,525,000,000 fr. Refined products in 1954 (plus 
imports, less exports) were approximately: gasoline, 4,090,800 
tons; gas oil, 1,738,680 tons; fuel oil, 8,509,200 tons. Another 
source of energy is natural gas, found at  St. Marcet, which supplied 
240,500,000 cu.m. in 1953. 

Electric Power.-The production of electricity developed con- 
siderably in France during the 20th century. At first the output 
of thermic energy surpassed that of hydraulic (4,085,000,000 
kw.hr. against 3,4oj,ooo,ooo in 1923) ; but later the utilization of 
the country's ample water power resulted in a preponderance of 
the latter. In 1955 about 55% of the country's electricity was 
generated in hydroelectric stations. The industry was nationalized 
in 1946. 

Thermal generating stations were for the most part established in 
the coal fields or around the large towns and ports. The chief sources 
of hydraulic power are in the Alps (particularly the Iskre, Doron, Arc 
and Drac rivers) ; in the Massif Central (the Dordogne, Truykre and 
Tarn rivers and their tributaries; and in the Pyrenees (the Garonne 
and Arikge rivers and their tributaries). There are important hydraulic 
installations on the RhBne at GCnissiat and at Donzkre-Mondragon. 
Tidal energy was also being harnessed at La Rance on the Breton coast. 
The application of atomic energy to produce electricity was also being 
undertaken. Power has been distributed practically throughout the 
whole of France by the grid system. 

Iron and Steel.-Iron ore is Found in many parts of France, and 
in numerous localities iron was processed with the aid of charcoal in 
very early times. On the introduction of steam power the principal 
metallurgical areas became centred on the coal fields; but most native 
ores capable of treatment were becoming exhausted (except for a small 
but rich yield in Normandy). The abundant phosphoric deposits of 
the Lorraine area, however, provided a new source of exploitation 
after the invention of the Thomas process in 1878; the area's output 
of ore grew from 976.000 tons in 187 j to 3,080,000 in 1895, to ~g,gzo,ooo 
in 1913 and to 5j,7oo,ooo in 1929; it felI to 11,600,000 in 1938 as 
foreign demand slackened; but rose again after World War I1 (33,- 
ooo,ooo in 1951). 

Within the Lorraine area itself there are several metallurgical dis- 
tricts, principally around Nancy, between Metz and Thionville, around 
Briey and around Longwy. The iron content of the local ores is not 
very high, but it is easily extracted and reduced. Both pig iron and 
steel are produced, with an emphasis upon the former. Lorraine, how- 
ever, has insufficient coal, the output of ore being far in excess of the 
local industry's demands. The chief metallurgical districts of the north, 
which get their ore both from Lorraine and from abroad, lie around 
Valenciennes, Douai and Lens on the coal field itself, in the Samb-re 
valley to the southeast of it and around Lille, Isbergues, etc. In 1953 
the northern coal field produced 21.5% of the national output of iron 
and steel. The chief types of steel produced are those made by the 
Thomas and the Martin processes; the Bessemer product is much rarer. 
The northern area in 1952 produced around 2,341,ooo tons of steel. 

A third and smaller area lies in the Ardennes ddpartement along the 
Meuse valley, with Mkzikres and Charleville as its centre. There a 
long-established iron industry, based on local ores, wood and water 
supplies, flourished. Supplies of ore or metal are now chiefly drawn 
from Lorraine, of coal from Belgium. 

In and about the Massif Central there are further scattered metal- 
lurgical areas, which at first depended on local ore but later survived 
thanks to the easy availability of coal (though much has to be imported) 
or of hydroe!ectric power and, moreover, to their strategically less 
vulnerable position. Pig iron or iron ore is mostly obtained from 
Lorraine. The principal centres are at St. Rtienne, producing steel and 
high-class alloys as well as iron, which supply an armament, aeroplane, 
locomotive and light engineering industry; and at Le Creusot, special- 
izing in armaments and locomotives. More isolated centres, where 
local supplies are supplemented by imports, are Thiers and Clermont- 
Ferrand within the Massif and Montluqon and Commentry on its 
northern edge. Farther north, the ores of Berry were originally re- 
sponsible for the metallurgical industries of the Nevers, Bourges and 
Vierzon districts, which now draw supplementary ores from Lorraine. 

A small Norman iron industry, based on local ores of a rich content, 
is centred chiefly on Caen. In Brittany there are isolated iron and steel 
industries mostly confined to the ports or to their immediate district; 
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52,588 
1,956 
8,631 

41,300 
2,590 

368 
22,640 

Type 

Coal . . . . . 
Lignite . . . . 
Coke . . . . . 
Electricity. . . . 
Gas (mid.). , . . 
Petroleum: 

Production . . . 
Treated in refineries . 

*Consumption. In  1923 production was ~,4go,ooo,ooo kw.hr. 
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2o:~oo 
1,622 

7 2  
6,978 



FRANCE 
e.g., Nantes, St. Nazaire (with Trignac), Lorient and Brest. Small 
deposits oi haematite ore are mined in the Pyrenees (AriAge and Haute- 
Garonne ddpartenzents) and support an industry of electric steel at  
Pamiers and at Tarascon. Electric steel and ferroalloys are also pro- 
duced in the Iskre and Arc valleys of the Alps. 

In  the mid-1950s exports oi  iron and steel were valued a t  165,777,- 
ooo,ooo fr. and 126,400 people were employed in the industry at the 
beginning oi 1954. 

N o n f e r r o u s  Metals.-France is on the whole poor in nonferrous 
metals with the exception of bauxite; nor does it import very large 
quantities for industry purposes. After World War 11, however, non- 
ferrous resources were increasingly exploited. Bauxite is found par- 
ticularly in the southeastern de'partement of Var. I t  is converted into 
aluminum at plants in the Alpine and Pyrenean areas where hydro- 
electric power is readily available. Scattered deposits of zinc, Iead and 
copper occur in the mountainous areas, but their metal content is often 
very poor. (See Table XIV.) 

TABLE XIV.-Mining and hfetallurgical Productiolz 

variety of branches, particularly in the lighter sort of product. In 
1950 its products represented about one-sixth of the total value of 
European output, and their domestic value in relation to the figure 
for 1938 had increased to 12870. Most of the heavy engineering firms 
were located on the northern, eastern and central coal basins. Loco- 
motives and rolling stock were produced at Lille and Denain, electric 
rolling stock and coaches at  Jeumont, Maubeuge and Douai. Paris 
specialized in light locomotives and various types of rolling stock. 

The central region, because of its relatively protected situation, had 
most of the armament industry, particularly at  Le Creusot and St. 
~ t i e n n e  The most important exports were rolling stock and other rail- 
way equipment and textile machinery. The total value of exports in 
1954 came to 8~,ooo,ooo,ooo ir. (cf. 1o6,ooo,ooo,ooo f r .  for imports). 
Electrical engineering, a new- and thriving industry, was chiefly con- 
centrated in Paris and to a lesser extent around Lyons. I t  employed 
in 1954 more than zoo,ooo people and exported goods to the value of 
~8,6oo,ooo,ooo fr. (cf. 20,900,000,000 fr. for imports). Similarly, the 
aircraft industry, largely nationali~ed after World War 11, made up 
ground lost after 1940, producing particularly military aircraft. 

(in ooo metric tons) Shipbuilding in France has always been on a small scale. Output 
reached a maximum in 1921 (210,000 tons or 5% of world output). In 
1951, however, 36,000 tons of French shipping were completed, and 
substantial orders were being undertaken for abroad. The chief centres 
are St. Nazaire and Nantes on the Loire estuary and Le Havre, Harfleur, 
Le Trait and other places on the Seine; and there are lesser centres on 
the Gironde and at  Marseilles. Marine engineering was not always 
closely related to the shipyards. Besides works at  St. Nazaire and 
Kantes, engines were produced at  Paris, Cherbourg and Dunkirk. 

The motor industry was chiefly concentrated in a few large firms, 
mostly situated in the Paris area: Renault (state owned), CitroEn- 
Panhard, Peugeot, Simca-Ford. A feature of the industry was the 

Metal 

Iron ore* . . 
Bauxite . . . 
Pig iron . . . 
Crude steel . . 
Zinc. . . . 
Aluminum . . 
Copper . . . 
Tin . . . . 
Magnesium . . 

Chemicals.- The French chemical industry a t  mid-century (em- 
ploying about 203,000 people) was based chiefly on the coal-producing 
regions, on coal-importing ports and on districts producing hydro- 
electric power. In the two former. waste products of the blast furnaces 
and coke ovens supplied gas, coal tar, ammonia and basic slag, to be 
turned into benzine, methyl and ethyl and resins. Dyestuffs were also 
manuiactured on the coal fields and near the textile areas as well as 
a t  Paris, Lyons and Rouen. 

Chemical fertilizers were supplied by sulphate oi ammonia from 
the coal fields and basic slag both from there and from the smelters 
of Lorraine. Superphosphates were chiefly manuiactured at  the ports 
from phosphates imported from Korth Africa. Sulphuric acid was 
derived from domestic copper pyrites or supplies from the Iberian 
peninsula. A fair proportion of potash, produced from deposits in 
Alsace, was exported, the rest chiefly turned into phosphatic fertilizers 
for the country's own agriculture. Common salt from rock salt, brine 
pumping or marine salt pans was produced in Lorraine, the Jura and 
the lagoons of the Mediterranean coast (2,639,000 tons in 1953; cf. 
1,560,000 in 1938). Cheap hydroelectric power stimulated the growth of 
various electrochemical industries, producing calcium carbide, calcium 
cyanamide, synthetic nitrogen, etc. Works were oiten attached to the 
hydroelectric stations of the Alps and the Pyrenees. Vegetable oil was 
reiined mostly at  the ports (particularly Marseilles and Nantes) and in 
Paris and Lyons. From 9,878 tons in 1938, the production of plastics 
materials rose to 70,000 tons in 1954. Plastic manufactures were oiten 
the specialized occupation of craitsmen in hilly regions, such as the 
Jura. France ranked in 1954 fourth in the world as an exporter of 
chemicals. 

Other minor industries included the making of artificial rubber (13,- 
380 tons in 1954) ; the manufacture of synthetic perfumes; the dis- 
tillation of alcohol irom beet root and potatoes; sugar refining in the 
northeast; and cement production, which was widespread because of 
the abundant distribution of limestone within the country. 

Engineering.- By the middle of the 20th century, although sup- 
plies oi  iron and electric energy were plentiful, France's coal and coke 
output had fallen short oi the demand of the metallurgical and engi- 
neering industries. Moreover, except for aluminum, the nation relied 
mainly on imports for nonferrous metals. The engineering industry 
had been built up on a basis of supplying temporary demands, so that 
plants were neither large nor always up to date. Specialized equip- 
ment, metallurgical, electrical or agricultural, was mostly imported. 
(See Table XV.) 

TABLE XV.-Miscellaneoz~s Industrial Production 
(in ooo metric tons) 

The engineering industry, chiefly composed of small firms and em- 
ploying in 1954 about 600,ooo persons, nevertheless covered a wide 

increased number of agricultural tractors produced. ~ o u g h l y  25% of 
the production of private and commercial vehicles was exported, chiefly 
to French overseas territories. (See Table XVI.) The industry em- 
ployed 260,000 workers. 

TABLE XV1.-Motor Industry 

*3570 metal content. 
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21,918 
. . . 

5,207 
4,680 

67.9 
13.5 
12.0 . . . 

. .. 

Item 

Railway rolling stock . . 
Agricultural machinery . . 

Tractors (units) . . . 
Machinery (units) . . 

Cement . . . . . 
Potash . . . . . 
Superphosphates . . . 
Sulphuric acid . . . . 
Nitrogenousfertilizers. . 
Rubber manufactures . . 

Passenger cars . . z11,ooo 182,400 66,277 369,960 437,100 j53,344 
Commercial vehicles. : / 42.000 39.360 1 66.972 / 125,760 "57.81: / 166.572 1 
Ex~or ts :  

1953 ----- 
86,730 

124 
28,246 
5,902 
9,227 
6,068 

931 
1,180 

276 
290 

Passenger vehicles , ... 19,302 57,212 82,218 100,896 132,840 
Comnlercial vehicles 2,396 23,095 21,430 26,700 26,040 1 Chassis with motor : / ::: 1 2.088 1 3,485 / 2.877 1 2.652 1 2,400 I 

1938 ---- 
33,062 

649 
6,012 
6,221 

79.0 
50.8 
21.3 
9.0 
1.5 

1938 

23,800 
163 

1,750 
433 

4,129 
3,274 
1,368 
1,272 

177 
162 

Textiles.- The French textile industry in the 1950s was still widely 
scattered throughout the country, but there were major concentrations 
in certain regions. These were: the northeast, particularly in and 
around Lille, producing chiefly cotton but also linen, woollen, rayon 
and mixed fabrics (in 1952 about 3,570 firms there employed 200,000 
workers in all) ; Rouen and its district, chiefly cotton spinning; Alsace, 
producing cotton and calico; and the Lyons district producing silk 
and rayon. The industry as a whole tended to resist the integration of 
small units into larger concerns, and there was much local specialization 
in certain textiles. Whereas in 1840 French textile exports accounted 
ior 49.77% of the total value. in 1954 they constituted 15.8%. Import 
percentages were 24% (1840) and 15.2% (1954). 

The woollen industry (with 99,883 employees in 19;3), centred on 
Roubaix and Tourcoing near the Belgian frontier, began in the middle 
ages. In the early part of the 19th century the introduction oi  steam 
power tended to throw an emphasis at first on the more easy production 
of cotton goods, but foreign competition led to a revival of the woollen 
industry. Roubaix specialized particularly in light cloths for women's 
wear, Tourcoing in carpets. In addition the district produced a variety 
of other woollen products and attracted certain allied industries. The 
woollen industry was also iound in Picardy, in Alsace (chiefly round 
Colmar and Mulhouse) and at  Elbeui near Rouen. -4 number of towns 
also specialized in some class of woollens; e .g . ,  Reims and its district in 
flannels, Sedan in heavy cloth and Orleans in blankets. Supplies of 
wool were mostly obtained from the British commonwealth, dram 
Argentina and from certain French overseas possessions. Barely one- 
tenth came irom domestic sources. Imports amounted to 89,127,000,000 
fr. in 1954, with Australia the chief supplier. 

The production of linen, once widespread in the north, largely with- 
drew into the valley of the Lys, around such centres as Lille and 
Amnlentikres, which by the 1950s were producing more than 9070 of 
French linen goods and giving employment to 10,ooo workers. At 
first supplies of flax were drawn irom Flanders, but later there was a 
steady decline in this source. Manufactures ranged over a variety of 
products, with individual towns tending to specialize. The linen indus- 
try was also found in the Somme basin, Normandy and Brittany. 

The cotton industry to a great extent supplanted the woollen and 
the linen and became by far the most important branch of textiles. 
I t  rapidly established itseli at  Rouen and in Flanders. Rouen became 
chiefiy a spinning district and a producer of heavy cottons. Lille con- 
centrated particularly on higher-quality products and also supplied 
adjacent towns with yarns. Cambrai, Tourcoing and Roubaix pro- 
duced hosiery and knitwear, St. Omer, Cambrai and Valenciennes 
underwear, Armentieres coarser products. I n  the east, the cotton in- 
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. . . 

39,444 
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71,706 
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4,203 
3,964 
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1947 

18,691 
676 

4,886 
5,732 

59.1 
75.3 
18.8 

9.5 
0.8 

1955 

137,400 
. . . 

64,224 
11,121 
10,764 

7,703 
1,073 
1,472 

382 
356 

1953 

42,372 
1,165 
8,700 

10,000 
94.9 

135.3 
20.9 
7.9 
1.1 
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dustry became localized in the Vosges valleys, in Alsace (particularly at 
Mulhouse and Colmar), in Lorraine (Epinal, St. Die and Belfort). 
Cotton imports came to 96,251,000,000 fr. in 1954 with the U.S. and 
Egypt as chief suppliers. 

Alsace tended to produce higher-quality piece goods such as zephyrs, 
twills and calicoes, the Vosges and Lorraine coarser goods. The indus- 
try was wholly dependent on imports of cotton, which came chiefly 
from the United States, India, Egypt and certain French possessions. 
I t  was largely composed of small undertakings, somewhat lacking in 
up-to-date machinery and producing a wide variety of goods within 
each area. 

The silk industry was introduced into the lower RhBne valley by 
Italian immigrants during the 15th century. Thence sericulture rapidly 
spread as a cottage industry over Provence and Languedoc, while silk 
reeling and spinning became an occupation in the adjacent areas of 
Savoy and Auvergne and even extended farther into central France. 
From mid-19th century, however, the amount of cocoons greatly 
declined, despite state encouragement. Raw supplies were imported 
from Italy and China to make up the deficit. This was chiefly the re- 
sult of competition from Italy and then from Japan and of the 
emergence of rayon as a substitute. By mid-20th century the manu- 
facture of silk goods was largely concentrated in the Lyons and St. 
Btienne area, and the more elaborate articles were still produced by a 
cottage industry. Troyes also produced locally manufactured silk and 
spun silk for a considerable hosiery industry. Silk was also produced 
in the Vosges valleys, with Mulhouse and Barr as centres. 

After World War I the rayon industry grew rapidly in France; by 
1938 it was the sixth largest producer in the world, with 28,000 tons 
annually ( c f .  4,000 in 1922). The industry is chiefly concentrated in 
the Lyons district, in Alsace and in the northeastern textile area, where 
the cotton and to a lesser extent the woollen industries became closely 
associated with it. 

The jute industry was chiefly found in the northeast and in Alsace, 
where in many instances it was combined with the production of linen 
and hemp. Most of the raw jute was imported from India and used 
to make sacks, carpets and string. 

Table XVII shows the state of the textile industry (which employed 
about 472,000 persons at  the beginning of 1954) in France before and 
after World War 11. 

TABLE XVI1.-Textile Production 
(in ooo metric tonsj 

I Item 1 1938 1 1948 1 1950 1 I953 1 1954 1 195s I ------ 
Cotton: 

Raw, imports . . . . 
Yarn and thread . , . 
Fabrics . . . . . 

Wool: 
Rawimports . . . . 
~ a r i  and thread , . , 
Fabrics . . . . . 

Linen. varn . . . . . 
H e m p , i ~ a r n .  . . . . 13 10 
Jute: 

Raw, imports . . . . . 82 1 59 
Fabrics . . . . . 60 1 47 

Rayon: 
Yarn . . . . . 

In  late 1951 the industry encountered a severe crisis: the exports 
fell to less than half of the value that they had represented at the 
beginning of the year (~o,ooo,ooo,ooo fr. as against 21,500,000,000 fr. 
in February). The woollen trade, which normally exported 50% oi its 
output, suffered particularly severely. The setback was due to the rise 
of cost prices caused by wage increases, by expenses for social welfare 
and by the heavier charges for fuel and for transport and also to foreign 
competition and tariff discrimination, particularly on the part of Great 
Britain, Germany, Italy and South American countries. For 1954, how- 
ever, the total value of the year's textile exports was ~40,18g,1g6,ooo fr.; 
imports were valued at 232.762,632,000 fr. 

COMMUNICATIONS 
Posts,  T e l e g r a p h s  and Telephones.- In the later middle ages 

there were two postal services in France, that of the king and that of 
the University of Paris (used at first by students to communicate with 
their families and iriends, later by persons not connected with the uni- 
versity). Under Louis XI,  Charles VIII and Francis I a system of 
relays was created on an international scale and some uniformity of 
postal tariffs was imposed. In I j76 the royal post was placed at the 
service of the general public. Louvois established a fermiev des postes, 
and in 1681 the private privileges of the university were abolished by 
decree, though its services continued until 1719, when they were fused 
with those of the royal post. 

Under the Revolution, the administration gdndrale des postes et mes- 
sagevie, was created. Use of stamps and unification of tariffs were 
introduced in 1848. The postal service incorporated the service of 
telegraphs in 1878 and that of telephones in 1889, and a special ministry 
was created. 

The number of public telephone and telegraph posts in 1952 within 
the metropolitan area was around 1,496,000, with 947,000 supplemen- 

tary posts. Private subscribers at  the beginning of 1954 numbered 
2,768,951. The volume of traffic represented a figure which existed 
in the U.S. in 1907 and in Great Britain in 1937. 

Railways.- The first French railway for the transport of coal was 
opened in 1823 between St. ~ t i e n n e  and AndrCzieux (13 mi.). Within 
the next two decades a few short stretches of industrial lines were 
opened; but with only 545 mi. of track in 1841, France was lagging 
behind the United States and Great Britain. A law of 1842 planned 
the construction of a series of railways radiating from Paris. The 
execution of the program was not achieved until 1870. The Paris- 
Rouen line was finished in 1843, the Paris-Strasbourg and the Paris- 
Bordeaux in 1853, the Paris-Lyons-Marseilles in 1856. By 1870 the 
network had reached a total of 10,830 mi. For a long time, however, 
the French system was lacking in international communications and 
in direct means of transit between provincial centres; and local lines, 
particularly in the more mountainous areas, did not exist. 

By 1891 France had about z1,ooo mi. of permanent way. Subse- 
quently the rate of extension became slower, and in 1937 the total 
was only about 26,400 mi.; i.e., 12 mi. to every IOO sq.mi. In  1938 the 
railways were nationalized and divided into five main regions. By 
1954, when certain uneconomic lines had been abandoned, the total 
length of line amounted to about 25,600 mi. A major program of mod- 
ernization was undertaken after World War 11. This included tech- 
nical developments for electrification of main lines and relaying tracks 
with rubber foundations. Staff was increasingly cut down (from 520,- 
ooo in 1938 to 380,000 in 1955). From June 3, 1956, the third class 
on French railways in Europe was abolished. 

Electrification was begun on Paris suburban lines in 1901 and was 
extended to long-distance lines after 1945. By 1955 the total electrified 
distance was nearly 3,000 mi. In April 1955 trial runs on the electrified 
line between Bordeaux and Bayonne registered speeds of 205.6 m.p.h. 

The railway system was increasingly integrated with state road trans- 
port, and many areas were supplied with motor transport, both long 
and short distance. By the middle of the 20th century railways were 
running about ~20,ooo motor vehicles for commercial and passenger 
transport. 

Roads.-A road system existed in Gaul before the arrival of the 
Romans, who utilized, reorganized and extended i t  to  link all the large 
centres together. Little further development took place until the 
17th century, when the royal government attempted to strengthen the 
links connecting the provinces to Paris. Much of the work done in 
succeeding years was contributed by corvde (forced labour) of the 
peasantry. 

By the time of the Revolution about 12,420 mi. of new roads had 
been added to the existing 18,375 mi, with towns such as Reims, Rouen, 
Lille, Lyons, Limogcs and Bordeaux as well as Paris serving as centres 
in the network. Napoleon devoted large sums to the upkeep of the 
system and extended it to cover the conquered countries of the empire; 
229 imperial highways were enumerated in 1811. Local roads, how- 
ever, were not very good until work to improve them and to build 
new ones was begun in 1816; by 1900 they had attained a length of - .  . * 

more than I jo,ooo mi. 
- 

By 1950 the total length of French roads was 444,448 mi. of which 
49,823 were routes nationales, 163,323 routes ddparternentales or com- 
munales, 170,773 chenzins vicinaux (local roads), the remainder com- 
prising various minor sorts of thoroughfares. 

Waterways.- The excellent river system of France was exploited 
by the Romans. Work for improving rivers as a means of communica- 
tion was done in Flanders as early as the 11th century. Later the 
cutting of connecting canals was begun, and by the end of the 17th 
century the skeleton of a national system of linked waterways was 
created. By the early part of the 19th century an extensive network 
of about 2,900 mi, of canals alone had been constructed. Some destruc- 
tion of waterways was incurred in World War I, and in later years 
reconstruction barely restored their former scope. In  1950 of a total 
length of 9,456 mi. (6,168 of rivers, 3,288 of canaIs) onIy 5,285 were 
in constant use. Traffic in 1954 comprised 52,740,000 metric tons of 
goods, of which 43,404,000 were loaded in France (including 36,996,000 
in internal trade), and amounted to 8 , ~  jo,4oo,ooo ton-kilometres (cf. 
8,~56,ooo,ooo in 1938). 

Activity was most important on the Seine and in the Franco-Belgian 
and Franco-German areas; freight consisted chiefly of coal, coal prod- . - 
ucts and petroleum. 

M e r c a n t i l e  Marine.- The French merchant fleet increased from 
662,000 tons in 1840 to 2,448.000 in 1914, to 3,000,000 in 1936 and to  
3,571,967 at  the beginning of 1955 when it comprised 89 passenger 
vessels (860,489 tons), 119 tankers (997,647) and 520 cargo ships 
(1,713,831). I t  could not, however, carry more than 50% of France's 
sea-borne trade. For goods traffic, Marseilles was the principal French 
port, followed by Le Havre, Rouen, Dunkirk, Bordeaux, Nantes and 
St. Nazaire, Caen, Stite, La Rochelle, Calais and Boulogne; for pas- 
senger traffic, Marseilles, Calais, Dieppe, Boulogne, Le Havre and 
Cherbourg. Shipping entered and cleared of all French ports came fo  
111,g4o,ooo tons in 1937, to 68,joo,ooo in 1947 and to 83,317,000 in 
1948. 

Air Transport.- France's air communications, which serve partic- 
ularly Europe, the widely dispersed overseas possessions and the new 
world, are chiefly in the hands of Air France, a state enterprise, though 
a certain number of private lines exist. On Dec. 31, 1954, Air France 
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to gain special concessions. Moreover, they tended to  raise the cost of 
living and inspired retaliatory measures. 

Nor did the devaluation of the franc in the autumn of 1936 have 
the desired effect of stimulating exports and restricting imports, be- 
cause the social reforms of the popular front government raised pro- 
duction costs. In the year before the outbreak of World War I1 an 
attempt was made to restore freedom of trade. In the years between 
World Wars I and 11, the unfavourable gap between exports and im- 
ports widened. 

The contraction of its export markets inspired France to concentrate 
increasingly on developing trade with its overseas possessions, and a 
policy of commercial assimilation was followed with some colonies, and 
of preferential treatment with others. 

From 1909 to 1913 trade with the overseas possessions constituted 
only about 10% of France's foreign trade. By 1938 the proportion had 
risen to 27%, with imports and exports roughly balanced. But the 
low economic level of overseas possessions, of which Algeria was by 
far the most important, limited their capacity either to absorb imports 
or to deliver exports. After World War 11, however, their potentialities 
as an export market mere increasingly developed. 

Before 1914 the largest invisible credit item in France's balance of 
current payments was the interest and dividends from investments 
abroad. In 1913 the yield on these was about one-third of the value 
of merchandise exports. During the period 1918-39 fresh investments 
were made to compensate for losses during the war years, and by 1939 
their total income was around 4,000,000,000 fr. Tourist trade was also 
a considerable item in invisible revenue, but was subject to consider- 
able fluctuation. In  the best days before World War I1 this source 
contributed about ~o,ooo,ooo,ooo fr. to the national income. Shipping 
freight, insurance and transit trade also furnished a fair amount of - 
income. 

Between 1940 and 1944 French trade was controlled by Germany. 
Its volume with overseas countries dropped to a low level. By the 
end of World War I1 a large part of the traditional markets had been 
lost, the capacity of industry had been seriously affected and the value 
of invisible exports, particularly as regards freight revenue, consider- 
ably impaired. 

Before 1939 invisible exports had usually been sufficient either to 
compensate an adverse trade balance or to provide a substantial cushion 
for i t ;  but now, despite encouragement of the tourist trade and the 
reconstruction of the merchant navy, there was no such financial ad- 
vantage. I t  was estimated that France needed to import about 45,000,- 
ooo tons of raw materials, semifinished and finished products and food 
annually; but between 194j and 1949 the nation could import only a 
yearly average of 23,000,000 tons (~o,ooo,ooo in 1945, 46,000,ooo in 
1949). 

Up to 1948 France, like most other European countries, tried to pro- 
tect its production by a system of quotas rather than tariffs. After 
the formation of the Organization of European Economic Cooperation 
in 1948 this policy was progressively and partially superseded by one 
of liberalization of exchanges, with a lowering of customs tariffs. But 
French economists placed special emphasis upon the international or- 
ganization of resources and trade before the abolition of protection. 
Thus, while the country sponsored such schemes as the Schuman plan 
for the integration of the western European coal and steel output and 
the Pflimlin plan for the pooling of agricultural resources, tariffs were 
used to afford a considerable measure of protection to the "franc zone" 
(i.e., France and the countries of the French union), with which trade 
was being actively developed in the 1950s. 

In 1954 it was noticeable that more raw materials, more chemicals 
and more semifinished goods and less foodstuffs, less energy and less 
equipment were being imported than in former years. (See Table --..-.. , 
nn1.j 

TABLE XX1.-Exports of Consumer Goods 
(in ooo,ooo fr.) 

I l  
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NATIONAL FINANCE 

I947 

Durable. . . . . 
Nondurable: 

Foodstuffs. . . . 
Other. . . . . 

National finance suffered not only from the effect of disastrous wars, 
but also from an inefficient fiscal system, from the ineffective applica- 
tion of tax regulations and from the reluctance of the nation to accept 
additional impositions. Thus, an increasing resort was made to balanc- 
ing budgetary deficits by borrowing. In the later 1920s the resolute 
measures of the PoincarC administration restored to some extent the 
financial position of the country. New taxation was voted, consider- 
able economies in the public services were introduced and a general 
tightening up of the fiscal system was carried out. Budgetary surpluses 
were 2,71 j,ooo,ooo fr. in 1929 and 2,439,000,000 fr. in 1930. 

With the resignation of the PoincarC government in 1929 the financial 
situation again deteriorated. There was a demand for the reduction 
of taxation; the civil services were given increased allowances; and 
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various schemes of social insurance were subsidized. Considerable ex- 
penditure was also undertaken on rearmament. Budgetary deficits 
became, because of the deteriorating commercial and industrial situa- 
tion, the rule. Deficits were provided for by extra budgets, which 
raised additional expenditure. (For public debt, see Table XXII.) 

Consumer goods 
Foreign 1 French union I Foreign / French union 

6 0  1 7 

16,155 15,936 
31,375 31,189 

TABLE XXI1.-Public Debt 
(in oou,wo,ooo fr.) 

5 1 ::; 1 I I S , ~ Z ~  
93,991 160,450 

/ Item 1 1927 I 1938 / 1947 1 1950 I 1951 I 1952 1 1953 I 1954 1 
Internal . 413 7 1974.9 2 845.6 3 032.2 3 573.6 4 176.9 4,529.2 / External . : 1 O 2  1 6:s 1 '220.7 1 1:287.4 1 x~254.411~q7.g 11;qo.61 1,11g.7j 
Ordinary state expenditure or revenue from 1913 to  1955 is shown 

in Table XXIII.  

TABLE XXII1.-Ordinary Budgets 
(in ooo,ooo,ooo fr.) 

1 Item 1 1913 / I939 / 1946 / 1952 / 1953 1 19% 1 1955* 1 ----- 
Revenue . . 5.09 63.00 434.10 2 773.3 3 081.0 3 249.0 2,990.0 1 e n t e  . 1 5.07 1 98.56 1 351.761 d:i81.0 3:401.0 I 3:535.0 I 3,550.0 / 
*Revised estimate, July 1955. tEstraordinary expenditure was 169,443,000,000 fr. 

Between 1946 and 1952 a budgetary deficit persisted and inflation 
increased. Attempts to solve these two problems comprised various 
measures whose effectiveness was only partial: economies in the na- 
tional services; a more rigorous and better organized fiscal regime 
and additional taxation to balance the budget; and a policy of freezing 
available liquid assets, the raising of the bank rate, restrictions on 
credit facilities and the control of prices and wages to combat inflation. 
Nevertheless, prices continued to mount, accompanied by successful 
agitation by labour for increased wages. After 1950 financial re- 
covery was further hampered by an increasing rearmament program 
and, till 1954, by the costly war in Indochina. Liberal contributions 
from the United States, both in the form of E.R.P. aid ($1,083,000,000 
in 1948, $~OI,OOO,OOO in 1949, $383,ooo,ooo in 1950 and $ ~ Z ~ , O O O , O O O  
in 1951) and as military subsidies did something to  alleviate the 
position. But there was also a stubborn resistance within the country 
to increased taxation, to the freezing of credit and even to effective 
tax collection; and a chronic distrust of the franc continued. 

Budgetary receipts for 19 54 were 3,249,000,ooo fr. and expenditure, 
3,536,000,000 fr., of which I,IOI,OOO,OOO fr. were for defense. The 
resulting deficit was financed by net treasury borrowing of 580,000,- 
ooo,ooo fr. and by withdrawals from counterpart funds (representing 
United States grants and aid loans to provide foreign exchange re- 
sources) of 109,000,000,000 fr. This figure did not include exceptional 
grants to assist military operations in Indochina, amounting to 195,000,- 
ooo,ooo fr. 

Banking and Currency.- The state bank is the  Banque de 
France (q.v . ) ,  founded in 1800; it possesses the sole right to issue bank 
notes. Fiduciary money issued by the bank and script by various bank- 
ing organizations came on Jan. 1955 to 5 ,z~~,ooo,ooo,wo fr. ( c f .  2,678,- 
ooo,ooo,ooo fr. in Jan. 1950). In 1945 the Banque de France and four 
of the larger joint-stock banks, the CrCdit Lyonnais, the SociCt6 
GCnCrale, the Comptoir National d'Escompte and Banque Nationale 
pour le Commerce et llIndustrie, were nationalized. The nominal 
capital of the metropolitan banks rose from 6,900,000,000 fr. in 1938 
to ~5,~oo,ooo,ooo fr. in 1954. In addition to the national banks, there 
were still a number of independent deposit banks in the provinces. 

Two national loan institutions continued to exist: the Credit Foncier 
for making loans on urban and rural property, and an agricultural 
credit fund. Other types of banking institutions are the banque 
d'aflaires, for providing credit on a large scale to industrial and com- 
mercial enterprises; and banques populaires, concerned with credit 
facilities for the smaller commercial businesses and tradesmen. Some 
degree of official control over all banks was established in 1945 by the 
appointment of the state conseil national d u  crddit. 

The French currency unit is the franc ( q . ~ . ) .  
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FRANCESCA, PIER0 DELLA (PIERO DEI FRANCESCHI) 
(c. 1420-1492), Italian painter, one of the great masters of the 
Quattrocento. was born at Borgo San Sepolcro in Lmbria between 
1410 and 1420, probably nearer 1420. Throughout his life he re- 
tained a deep affection for his native place and spent much of his 
time there. although he worked in Florence, Arezzo, Ferrara. 
Rome and Urbino. The earliest record, Sept. 7 ,  1439. describes 
him as working in Florence with Domenico Veneziano-whether as 

.pupil or partner is not clear-on frescoes in Sant' Egidio (Sta. 
Maria Nuova). These have almost entirely disappeared, so that 
nothing is known of the style of either a t  this date. During the 
I 5th century Borgo San Sepolcro was dominated by Sienese art, 
and the "Baptism of Christ" (National gallery. London)-usually 
accepted as one of Piero's earliest works-shows marked affinities 
with Sienese painters like Stefano di Giovanni Sassetta. Probably 
his Florentine experience was decisive in the formation of Piero's 
style, for his strong mathematical bent enabled him to extend the 
researches into perspective of the Florentines Filippo Brunelleschi 
and Paolo Uccello. G. Vasari lays great stress on his mathematical 
abilities, and the intellectual climate of Florence in the first half 
of the I j th  century was particularly favourable to a scientific and 
geometrical art .  Kevertheless, Piero was back in Rorgo by 1442. 
On Jan. I I ,  1445, the Company of the Misericordia of Borgo com- 
missioned an altarpiece (now in the Pinacoteca there) to be com- 
pleted within three years. I n  fact this work, in which his style is 
fully developed, may not have been finished before 1462. Cer- 
tainly the polyptych contains a representation of San Bernardino, 
who was not canonized until 1450. 

About 1449-jo Piero painted in Ferrara some frescoes, now lost. 
which contributed much to the development of the Ferrarese 
school, and in 14j1 he signed and dated the fresco of "Sigismondo 
Malatesta before St. Sigismund" in S. Francesco a t  Rimini. This 
was formerly regarded as his earliest datable work but cleaning 
revealed a signature and the date 1450 on a "St. Jerome" in Berlin, 

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

D ET AIL  FROM T H E  " BAPTISM O F  C H R I S T ."  O N E  O F  PIERO'S EARLIEST WORKS. 
I N  T H E  N A T I O N A L  G A L L E R Y .  LONDON 

a crude work which is not an adequate prelude to the "Sigismondo" 
or to Piero's greatest achievement. the fresco cycle of the "Legend 
of the True Cross" in San Francesco at  Arezzo, painted between 
1452 and 6 .  14 j9 (certainly completed before 1466). These se- 
verely geometrical compositions show Piero at the height of his 
powers. S o w  among the most famous of I jth-century frescoes, 
they mere virtually unknown until late in the 19th century, when 
their pale colour and austere forms brought them back into favour 
among circles stressing the importance of aesthetic elements in wall 
decoration. I t  is precisely their inhuman calm, their lack of Flor- 
entine vigour. which led to four centuries of neglect but which 
is the essence of their attraction to modern sensibility. About 
this time Piero painted the "Resurrection" fresco in the Palazzo 
Comunale at Borgo. xhich combines these qualities with an awe- 
struck dramatic sense. Critics as disparate as Vasari and Aldous 
Huxley have considered it his masterpiece. 

Other works of this period of classical maturity include the dip- 
tych portraits of Federigo da Ivlontefeltro. duke of Urbino, and 
Battista Sforza. his duchess (Uffizi. Florence). These are usually 
dated before 1466 on the inconclusive evidence of a poem by Fer- 
abh of that year. but c .  14 7 2  ~vould seem to be more in accordance 
with the marked Flemish influence characteristic of Piero's later 
works. During 1459-60 he seems to have been working in Rome in 
the Vatican. but nothing survives, though a "St. Luke" in Sta. 
Maria Maggiore is not very convincingly ascribed to him. In  the 
1460s and 1470s Piero was frequently in Urbino and-perhaps 
partly on account of a lack of pictures ascribable to him-it has 
been suggested that he was in some way connected with the building 
of the palace there, perhaps the finest example of Italian architec- 
ture of its date. I t  is certainly imbued x~i th  the calm harmony of 
Piero's mathematical art .  but the available evidence does not seem 
to justify more than a tentative connection. An altarpiece for 
Sant' Xpostino in Borgo San Sepolcro, commissioned in 14 j4, was 
apparently completed in 1469. This picture, dismembered and 
partly lost. was reconstructed by 31, LIei~s from extant parts in the 



National gallery, London, the Frick collection, New York city, and 
the Poldi-Pezzoli museum, Milan; the subsequent rediscovery of 
a "St. Augustine" in Lisbon confirmed Meiss's original reconstruc- 
tion. During the 1470s Piero probably had both Signorelli and 
Perugino as pupils and he painted the large "Madonna and Saints, 
with Federigo da Montefeltro" (Brera, Milan) and the "Senigallia 
Madonna" (Urbino). I t  has been suggested that the head and 
hands of Federigo in the "Brera Madonna" were added by the 
Spaniard Pedro Berruguete, but this is a very controversial point. 
The "Nativity" (National gallery, London) is probably Piero's 
last known work and his later years were taken up with mathe- 
matics. Of his two treatises, De perspectiva pingendi, on perspec- 
tive, and De quinque corporibus regularibus, on the five regular 
bodies, the latter was written after 1482. There is a tradition that 
he was blind in his last years, but, even so, there is a long gap be- 
tween the "Brera Madonna" of c. 1475 and the "Nativity,', perhaps 
slightly later, and his death a t  Borgo on Oct. 12, 1492. 

BIBLIOGRAPHY.-G. Vasari, Lives of the Most Eminent Painters, Eng- 
lish trans by G. du C. de Vere (1912-15) ; R. Longhi, Piero della 
Francesca, 2nd ed. (1946) ; P. Bianconi, Piero della Francesca, series 
"Tutta la pittura di . . ." (19j7) ; monographs by Sir Kenneth Clark 
(1951) and L. Venturi (1954). ( P  J. MY.) 

FRANCESCHI, the name of three generals of brigade in the 
Napoleonic Wars. 

I. JEAN BAPTISTE, BARON FRANCESCHI (1766-1813), was born 
a t  Bastia, Corsica, on Dec. 5, 1766. He served in Italy from 1795 
to 1799, again as a general officer in the campaign of Marengo, in 
the Naples campaign of 1805-06 and in the Peninsular War from 
1807 to 1809. He served also in the Russian war of 1812 and died 
at  Danzig on March 19, 1813. 

2. JEAN BAPTISTE MARIE FRANCESCHI-DELONNE (1767-1810) 
served throughout the revolutionary campaign on the Rhine, took 
part in the campaign of Zurich in 1799 and escaped from and re- 
turned to Genoa, when in 1800 MassCna was besieged there. In 
the Peninsular War he won distinction as a cavalry general. He 
died, a prisoner of the Spaniards, a t  Carthagena on Oct. 23, 1810. 

3. FRANFOIS FRANCESCHI-LOSIO (1770-I~IO), born a t  Milan, 
served through the Italian campaign of 1796-97 and subsequently, 
like Franceschi-Delonne, with MassCna a t  Ziirich and at  Genoa 
and at  the headquarters of King Joseph in Italy and Spain. He 
was killed in a duel by the Neapolitan captain Carlo Filangieri in 
1810. 

FRANCESCHINI, BALDASSARE ( I  61 I-1689), Italian 
painter of the Florentine school, called I1 Volterrano from his na- 
tive Volterra, was the son of a sculptor. At a very early age he 
started as an assistant to his father and then studied under the 
Florentine painter Matteo Rosselli. From 1652-60 he was em- 
ployed on paintings in the cupola of the Niccolini chapel in 
S. Croce, Florence, which constitute his most noted performance. 
Among his best oil paintings of large scale is the "St. John the 
Evangelist" in the church of S. Chiara at  Volterra. One of his 
last works was the fresco of the cupola of the Annunziata. Florence, 
which occupied him for two years around 1683. Franceschini died 
a t  ~ o l t e r r a - o n  Jan. 6, 1689. 

FRANCESCHINI, MARCANTONIO (1648-1 7zg), Ital- 
ian painter, a leading artist of the Bolognese school of his time, was 
born in Bologna on April j ,  1648. His masters were G. M. Galli 
da Bibiena and Carlo Cignani ( q q . ~ . ) .  He worked in Genoa, Mo- 
dena and Rome as well as in Bologna. He was made director of 
the Accademia Clementina in Bologna in I 721. Franceschini was 
the last important representative of the tradition of the Carracci, 
the works of Lodovico Carracci and Francesco Albani being the 
main sources of his style. His figures, brushwork and colouring are 
unimaginative and unoriginal but he had a gift for skillfully ar- 
ranging an elaborate composition and considerable talent as a deco- 
rator. His paintings in both oils and fresco are very numerous, 
though little known; the most famous, which were done for the 
church of Corpus Domini. Bologna (1687-94), were unfortunately 
destroyed during World War 11. H e  died in Bologna on Dec. 24, 
1729. (M. W. L. K.) 

FRANCESCO DI GIORGIO (FRANCESCO MAURIZIO DI 
GIORGIO MARTINI [or DI ~IARTINO])  (1439-I~OI), a versatile 
Italian painter, sculptor and architect of the Sienese school, was 

baptized in Siena on Sept. 23, 1439. Early works were manu- 
script illuminations, furniture panels, and two monumental 
altarpieces in the Siena gallery. By 1477 he was in the service of 
Federigo da Montefeltro, duke of Urbino; there he produced a 
series of brilliant bronze reliefs, probably participated in the design 
and decoration of parts of the great palace of Urbino, and built 
136 military fortresses. His architectural masterpiece is S. Maria 
del Calcinaio, Cortona (1484). Later masterpieces are four bril- 
liant bronze figures for the high altar of Siena cathedral. H e  also 
probably returned to painting after many years. His book on 
architecture discusses city planning and military architecture, and 
anticipates some of the architectural theories of the high Renais- 
sance. He was remarkably versatile, a kind of Sienese Leonardo 
da Vinci, who combined the bold investigation of the Renaissance 
with the conservative lyricism of the Sienese school. 

B 1 ~ ~ 1 o ~ ~ ~ ~ ~ ~ . - F r a n c e s c o  di Giorgio Martini, Trattato di architet- 
tura civile e militare, ed. by C .  Promis, z voI. (1841) ; A. S. WeIler, 
Francesco di Giorgio (1943) ; R. Papini, Francesco di Giorgio, Arcki- 
tetto, 3 vol. (1946). (A. S. WR.) 

FRANCHE-COMT~, a region of eastern France, bounded 
on the east by Switzerland, on the south by Bresse and Bugey, on 
the north by Lorraine and on the west by Burgundy and Bassigny, 
and embracing the greater part of the Jura range and of the neigh- 
bouring low ground toward the SaBne. 

I n  antiquity, the region was occupied, from the 4th century B.C. 
onward, by the Celtic tribe of the Sequani, which built there sev- 
eral oppida, including Vesontio (Besanqon) . 

I t  became Roman in 52 B.c., after Julius Caesar's victory. From 
the invasion of the barbarians onward, the history of the region 
may be divided into four periods: from the 5th century A.D. to 
the end of the 13th it was first a part of independent kingdoms 
and then, when these disappeared in the 11th century, a territory 
more or less subject to the Holy Roman emperor; from the end 
of the 13th century to the end of the 15th its history was directly 
joined to that of the kingdom of France; a t  the end of the 15th 
century it  passed to the house of Austria, within which it  was as- 
signed to the Spanish branch on Charles V's abdication; and finally 
it became French in 1678. (See  also BURGUNDY.) 

During the first period, what had been the territory of the 
Sequani was a t  first included in the original kingdom of Burgundy 
and was then joined, together with the latter, to the empire of 
Charlemagne, who divided it into the five countships of Ajoie, 
Portois, Varais, Amaons and Escuens, the archbishop of Besanqon 
having also his share in the administration. At the treaty of 
Verdun (843), these countships were included in Lothair's por- 
tion; and when this kingdom of Lotharingia broke up, a new 
kingdom of Burgundy was created, whose crown, a t  the end of the 
9th century, passed to the German house of Welf. 

Thus what was henceforth called la comte' (county; comte' being 
then a feminine noun) of Burgundy was subject to this kingdom; 
but rivalries between the great families of the region disturbed 
it continually. The counts of the house of Salins, however, were 
powerful personages; and Guy (Guido), the brother of Raynald 11, 
became pope as Calixtus I1 in I I I 9. I n  I I 2 7 his nephew Ray- 
nald I11 refused to pay homage to the emperor. Lothair I1 (or 
111; of Supplinburg) had to fight for ten years before vanquish- 
ing his rival, Conrad of Zahringen. Thereafter he was the franc- 
comte ("free count"), whence the name of Franche-ComtC de 
Bourgogne given to his territory. By marrying Raynald 111's 
daughter Beatrix in 1156 the emperor Frederick I Barbarossa 
sought to secure the balance of power in his own country and to 
extend his influence. His successors, however, were unable to  
withstand the ventures of the kings of France in this area. 

Finally, in 129 j,  the count Otto I V  undertook to give his daugh- 
ter Joan in marriage to Philip of Poitiers (later Philip V of 
France), the son of Philip the Fair, whom he left to  govern the 
county and to collect its revenue. During all this period the 
country had not ceased to develop its potentialities. I n  the soli- 
tary recesses of the mountains Cluniac and then Cistercian monas- 
teries sprang up;-roads were put into repair, whereby northern 
Italy was connected with Champagne and Flanders; and towns 
expanded and attained their enfranchisements (Besanqon in I 184). 



FRANCHET D'ESPEREY-FRANCIA 
The first French period of the history of the Franche-ComtC is appeared as a new craft. Thus, this region, one of the last to be 

far more simple (14th and I j th  centuries). After a period of re- included in the French patrimony, one of those whose history had 
sistance to the king of France, who put it under the jurisdiction been connected with that of Germany more closely than with that 
of a bailli, it was governed, as Philip V left no male heir, by his of France, one of the least favoured by its geography and climate, 
widow the sovereign countess Joan, whose elder daughter Joan came eventually to hold a place of its own in the national life of 
of France married Odo (Eudes) IV, duke of Burgundy. Their France. After the Revolution, the de'partements of Jura, of Doubs 
grandson and heir Philip of Rouvre was thus both count and duke and of Haute-Sa6ne comprised, approximately, the old territory 
in succession to them (1350-61); but on his death without issue of the Franche-ComtC. 
the county and the duchy were again separated, the county of BIBLIOGRAPHY.-Lucien Febvre, Histoire de Franche-Comte' (Paris, 
Burgundy passing to the counts of Flanders. 1912), Philippe I 1  et la Franche-Comtt (Paris, 1911); G. Gazier, L a  

On the death of Louis of M21e ( 1 ~ 8 ~ ) ,  however, Philip the Franche Comte' (Paris, 1914) ; E. Preclin, Histoire de la Franche-Comtd 

Bold (q.v.) acquired the county by right of his marriage (1369) (Paris, 1g47). (M. PAC.) 
with Margaret, daughter and heiress of Louis and widow of Philip FRANCHET D'ESPEREY, LOUIS-FELIX-MARIE- 
of Rouvre. Thereafter the county was under the dukes of Bur- FRANCOIS (1856--1942), French soldier, was born at  Mosta- 
gundy of the house of Valois. Through them the Franche-Comti. ganem in Algeria on May z j, 1856. Commissioned to the infantry 
(except MontbCliard, which belonged to the landgrave of Wiirt- in 1876, he saw active service in Tunisia, Tonkin and N. China. 
temberg) was given its political organization; its capital was Dble, In 1908 he became general of brigade. In  1913, as  general of divi- 
the seat of a council, of a parlement and of estates (which were sion, he fought in Morocco, after which he was appointed t o  the 
to meet 37 times from 1389 onward) ; and the province was di- I army corps a t  Lille. This corps he commanded during the battle 
vided into three military and judicial jurisdictions, the bailliages of the Frontiers, Aug. 1914, and on the eve of the battle of the 
of Amont (Gray), of Aval (Salins) and of Dble, which were them- Marne he succeeded Gen. Lanrezac as commander of the V army. 
selves subdivided into several chdtellenies. In March 1916 he x a s  advanced to command the eastern group 

At the death of the duke Charles the Bold (14771, Louis X I  of. of armies, and later the northern group. On the recall of Guil- 
France took hold of the duchy of Burgundy and obtained that the laumat in June 1918, Franchet d'Esperey was sent out to replace 
dauphin Charles should receive the county and be betrothed to him as commander in chief a t  Salonika. Adopting and developing 
Charles the Bold's granddaughter Margaret of Austria, daughter his predecessor's plan for a n  offensive in the Balkans, he skilfully 
of Maximilian I by his marriage with Mary of Burgundy. But, denuded the rest of the front to concentrate an overwhelming 
when Charles became king of France, as Charles VIII ,  he broke preponderance on the narrow Sokol-Dobropolye sector, west of 
his engagement and married Anne of Brittany and consequently, the Vardar. With their reserves pinned down by vigorous pressure 
at  the treaty of Senlis (1493), had to surrender the Franche-ComtC elsewhere the Bulgarians were unable to repair the breach, and as 
to  the Habsburgs, under whom it was to remain for 185 years. the Serbian spearhead drove in deeper, the whole Bulgarian front 

Margaret of Austria, now the widow of Philibert I1 the Fair of collapsed, and on Sept. 29 Bulgaria capitulated-the first defec- 
Savoy (for  whose tomb she had the magnificent church of Brou tion among the Central Powers. H e  cleared Serbia of the Austrian 
erected at  Bourg-en-Bresse), took over its administration, together troops and later, on Jan. 5, 1919, took prisoner the German 
with that of the Netherlands and Charolais, Malines included. Marshal van Mackensen, in Hungary. He commanded the Allied 
Margaret proclaimed the neutrality of the Franche-ComtC toward forces in Turkey until Nov. 1920, and was created a n~arshal of 
France in 1522, thanks to which the region remained apart from l?rance on Feb. 21, 1921. H e  was elected to the French academy 
the political struggles between her nephew the emperor Charles V in 1934. Franchet d ' E s ~ e r e ~  died on July 8, 1942, near Albi, de- 
and the kings of France. Its towns were embellished by buildings partment of Tarn. 
in the contemporary Renaissance style, and their industries de- FRANCIA (FRANCESCO DI MARCO DI GIACOMO RAIBOLINI) (c. 
veloped. In the reign of Philip I1 of Spain, under the adminis- 1450-15 I 7?),  the major Bolognese painter of the late I 5th century. 
tration of Antoine, cardinal de Granvella, and then of the He was born, according to G. Vasari, in Bologna in 1450 and died 
archdukes, it even enjoyed a prosperity of which the neighbour- there on Jan. 5, 1517 (or perhaps 1518, as Vasari says). He was 
ing regions were jealous; this was especially true of Besan~on, now trained as a goldsmith and entered the goldsmiths' guild in Bologna 
the capital again and an imperial town. Only the wars of religion in 1482; later he became famous as an engraver of dies and nielli 
could disturb its tranquillity. The Huguenots from Ssltzerland and was master of the mint under the Bentivoglio and also under 
did their utmost to gain adherents there and met with some success, Pope Julius I1 after the expulsion of the Bentivoglio. As a painter 
particularly in the district of MontbCliard, but the main part of he was much influenced by the Ferrarese (e.g., Cossa and Ercole 
the people still clung to the Catholic faith. Again, with the strug- de' Roberti) and was closely associated with Lorenzo Costa, but 
gles of Cardinal Richelieu and then of Louis XIV against the his later works clearly show the influence of Perugino and Raphael. 
Habsburgs in the 17th century, the country had to suffer from He seems to have begun painting by 1486, but the earliest dated 
war. Devastated in 1637 and in 1639 (during the Thirty Years' work by him is the "Felicini Madonna" of 1494 in the Pinacoteca, 
War) and conquered for the first time by the great CondC and Bologna. A Madonna in the National gallery in London, once 
his general the duc de Luxembourg in 1668, it was occupied anew thought to have been composed in 1490 or 1492, is now regarded 
by the French troops of CondC and annexed to France at the as a forgery. There is also a certain amount of doubt about his 
treaty of Kijmegen in 1678 (see DUTCH WARS). exact relationship with Raphael. Formerly it  was said that Raph- 

Resistance to the French had been very strong. The feats of ael wrote to Francia on Sept. 5 ,  1508, in the most polite terms 
Lacuzon (Claude Prost. 1607-81) against them were outstanding. extolling the devotional quality of his madonnas; while Francia 
The region was peopled again quite rapidly by the influx of popu- was said to have addressed an enthusiastic sonnet;beginning "Non 
lations from neighbouring districts. Yet, for about half a cen- son Zeusi, n& Apelle . . ." to Raphael. Both these documents ap- 
tury, all the Franc-Comtois remained faithful to the Spanish; pear for the first time in C. Malvasia's Felsina pittrice, a notori- 
only in the 18th century could they be considered as definitively ously unreliable source; nor has anyone been able to  discover the 
assimilated to France. Louis XIV. at last, adopted measures to original documents. Vasari speaks of letters passing between the 
secure the country and to enable the people to live in peace. two, and it would have been easy to supply the want of them. I t  
Besanqon, formerly an imperial town, was the seat of a parlement is, however, clear that Francia was acquainted with Raphael's 
and of a university; it was also the chief town of a commissariat works, and later opinion has not excluded the possibility that Mal- 
and a gouvernefnent militaire. Vauban fortified the roads lead- vasia was substantially correct. According to Vasari, Raphael was 
ing to the Swiss frontier. I t  was above all in the 18th century indirectly the cause of Francia's death, for the "St. Cecilia" so 
that the country assumed its present appearance. Whereas the impressed him on its arrival in Bologna that he died of depression 
old agricultural produce (especially the grape vines) prospered at  his own inferiority. 
afresh, the exploitation of timber increased; metallurgical and tex- An altarpjece from the church of S. Frediano, Lucca, now in 
tile industries settled in the north, and clock- and watchmaking London, is one of his last works and clearly shows the Perugino- 
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Raphael influence on his later style. There are many works by 
him (including two silver paxes) in the Pinacoteca. Bologna, and 
in the churches there and in many other European and American 
galleries. 

BIBLIOGRAPHY.-G, Vasari, Lives  of the AJost Eminen t  Painters, Eng- 
lish trans. by G. du C. de \:ere (1912-15) ; C. C. Malvasia, Felsina pit- 
trice (1678) ; J .  .\. Calvi, lMewzorie della v i t a  e delle opere d i  Fratzcesco 
Raibolini (1812) ; G. C. Williamson, Francia (1901) ; G. Lipparini, 
Fvancesco Fratzcia (1913). On Francis's medals see G. F. Hill, Portrait 
Medals of Italian Artists of t h e  Renaissance (1912) .  The sonnet and 
the letter from Raphael are given in V. Golzio, Raflaello nei docz~wzenti 
. . . (1936). (P. J. MY.) 

FRANCIA, J O S ~  GASPAR RODR~GUEZ ( c .  1766- 
1840)) "El Supremo," dictator of Paraguay. was born in Asunci6n 
about 1766, probably the son of a Brazilian coffee grower. He 
studied at  the university of C6rdoba in Argentina and obtained 
there the degrees of master of philosophy and doctor of theology. 
Relinquishing his intention of taking holy orders, he studied law 
and practised in Asunci6n: where he acquired a reputation for 
ability, energy and integrity. Under the colonial government he 
filled several important posts, and when independence was declared 
in 1811, he became secretary to the national junta, exerting an in- 
fluence far out of proportion to his position. In 1813, when a 
duumvirate replaced the national congress. Francia and Fulgencio 
Yegros, a gaucho, were chosen to fill the office. In 1814 he secured 
his election as dictator for three years, and in 1817 obtained the 
dictatorship for life. In  his administration was found a strange 
mixture of farsighted statesmanship and petty despotism. Aware 
of his precarious position among powerful neighbours, he pursued 
a policy of strict isolation; realizing that he must make the coun- 
try self-supporting, he carefully fostered internal industries. He 
banned foreign commerce; usurped the national revenues; organ- 
ized and equipped an army; and introduced modern methods of 
agriculture. Imbued with the principles of the French Revolution, 
he abolished the Inquisition, suppressed the college of theology, 
swept away tithes and deprived the aristocracy of their social and 
political privileges. While practising republican simplicity in his 
private life, he exacted imperial deference wherever he went, 
isolated himself in the most stringent manner and punished with 
Draconian severity the slightest violation of his assumed preroga- 
tives or hint of conspiracy against him. On Sept. zo, 1840, he 
was seized with a fit in 4sunci6n, and died. Whatever may be the 
accusations brought against his rule, it is unlikely that except for 
him Paraguay could have escaped incorporation in either Argentina 
or Brazil. (W. B. P.) 

FRANCIABIGIO (1482-152 j ) ,  Florentine painter, best 
known for his portraiture, was probably born in Milan. His real 
name was Francesco di Cristofano. His father was a Milanese 
weaver, settled in Florence. According to Giorgio Vasari. Francia- 
bigio when young worked in the company of Andrea del Sarto. He 
studied under Mariotto Albertinelli for a few months, and he was 
devoted to the study of perspective. One of his early works is the 
RIadonna del Pozzo in the Uffizi gallery, Florence, which was for 
some time ascribed to Raphael. In  the Atrium of the Annunziata 
in Florence he painted in 1513 the "Pvlarriage of the Virgin," as a 
portion of a series wherein Andrea del Sarto was chiefly concerned. 
When the friars uncovered this work before it was quite finished, 
Franciabigio was so incensed that, seizing a mason's hammer, he 
struck a t  the head of the Virgin, and some other heads; and the 
fresco, ~vhich m-ould otherwise be his masterpiece in that method, 
was mutilated. 

At the Chiostro dello Scalzo, in another series of frescoes in 
which Andrea was likewise employed, he executed in I j18-19 the 
"Departure of John the Baptist for the Desert," and the "Meet- 
ing of the Baptist With Jesus"; and, at the Rledici palace at 
Poggio a Caiano, in 1521, the "Triumph of Cicero." 

Franciabigio was a first-rate portrait painter. The Dresden 
gallery contains one of his masterpieces, the "Bath of Bathsheba" 
(1523). 

FRANCIS, SAINT, OF ASSISI (GIO~AXNI FR.~NCESCO BER- 
KARDOXE) ( I  181/8z-I 226), founder of the Franciscans ( 9 . v . )  and 
principal patron of Italy (with St. Catherine of Siena), was born 
a t  Assisi in Umbria, the son of Pietro di Bernardone, cloth mer- 

.ANCIS, SAINT 
chant, and the lady Pica, perhaps of noble lineage. Nothing cer- 
tain is known of the family background. Francis learned to read 
and mrite Latin at  the school near the church of St. George and 
later acquired some knowledge of the French language and liter- 
ature, especially of the troubadours. His youth does not seem to 
have been marked by serious moral lapses but by a general spirit 
of worldliness which made him a recognized leader of the young 
men of the town. 

I n  1202  he took part in a war between -4ssisi and Perugia, was 
held prisoner for almost a year and on his release fell seriously 
ill. Setting out once more to join the forces of Walter of Brienne, 
he had a vislon at Spoleto that bade him return to Assisi. H e  
began to give himself to solitude and prayer. 

Several other episodes make up what is called his conversion: 
a vision of Christ while he prayed in a grotto near Assisi; an 
experience of poverty during a pilgrimage to Rome, nhere. in rags, 
he mingled mith the beggars before St. Peter's and begged alms; 
the incident where he not only gave alms to a leper (he had always 
felt a deep repugnance for lepers) but also kissed his hand. One 
day at  the ruined chapel of S. Damiano outside the gate of Assisi, 
he heard the crucifix above the altar command him : "Go, Francis. 
and repair my house which, as you see, is well-nigh in ruins." Tak- 
ing this literally, he hurried home. gathered much of the cloth in 
his father's shop and rode off to Foligno, where he sold both cloth 
and horse. He then tried to give the money to the priest a t  S. 
Damiano. Angered, his father first kept him at  home and later 
cited him before the civil authorities. LVhen Francis refused to 
answer the summons, his father called him before the bishop. Be- 
fore any accusations mere made. Francis "without a word peeled 
off his garments even down to his breeches and restored them to his 
father." Covered only by a hair shirt, he said: "Until now I have 
called you my father on earth. But henceforth I can truly say: 
Our Father IVho art in heaven." The astonished bishop gave him 
a cloak, and Francis went off to the ~ o o d s  of Mt. Subasio. 

Francis had renounced material goods and family ties to embrace 
a life of poverty. H e  repaired the church of S. Damiano, restored 
a chapel dedicated to St. Peter the Apostle and then the now 
famous chapel of St. Mary of the Angels, the Porziuncola. on the 
plain below Assisi There on the feast of St. Mathias, Feb 24, 
1208 ( ~ z o g ? ) ,  he heard at  mass the mission of Christ to the 
apostles. "Do not possess gold. nor silver, nor money in your 
purses. Nor scrip for your journey, nor two coats, nor shoes. nor 
a staff; for the workman is worthy of his meat. And into whatso- 
ever city or town you shall enter, inquire who in it  is worthy, and 
there abide till you go thence" (Matt.  x, 9-11). Although a lay- 
man, he began to preach to the tonnspeople. Disciples joined 
him, and for them he cornposed a simple rule of life. In 1209 
( I  2 IO?)  . when the group numbered I 2 ,  they went to Rome and ob- 
tained the approval of Innocent I11 for the rule (see FRANCISCANS 

for further development of the order). 
This early rule. which has not survived, set as the aim of the 

new life, "To follow the teachings of our Lord Jesus Christ and 
to nalk in his footsteps." Probably no one in history has ever 
set himself so seriously as did Francis to imitate the life of Christ 
and to carry out so literally Christ's work in Christ's own way. 
This is the key to the character and spirit of St. Francis. To  neg- 
lect this point is to shorn an unbalanced portrait of the saint as a 
lover of nature, a social worker, an itinerant preacher, a lover of 
poverty. Certainly the love of poverty is part of his spirit, and 
his contemporaries celebrated the "holy nuptials of Francis with 
Lady Poverty"; e.g., in the fresco of Giotto at  Assisi and in the 
allegorical prose-poem, the Sacrum cornmercizlm (Eng. trans., The 
Lady Poveuty, by Montgomery Carmichael [ I ~ o I ] ,  or The Con- 
verse of FI-anczs and Hzs Sons Il'zth Holy Poverty, by Canon 
Rawnsley [1904]). However, it was not mere external poverty 
he sought, but the total denial of self (as in Phil. ii, 7 ) .  

He considered all nature as the mirror of God and as so many 
steps to God. He called all creatures his "brothers" and "sisters," 
and in his "Canticle of Creatures" (less properly called the 
"Praises of Creatures." "Canticle of the Sun," etc.) he referred 
to "brother Sun" and "sister Moon," the wind and ~ a t e r  and even 
"sister Death." His long and painful illnesses were nicknamed 
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his sisters, and he begged pardon of "brother Ass the body" for and English translations by Paschal Robinson (1906)~ Countess 
having unduly burdened him with his penances. Above all, his de Ware (1907), James Meyer (1952) and others. 
deep sense of brotherhood under God embraced his fellow men, for BIBLIOGRAPHY.-The chief sources on the life of St. Francis and the 
"he considered himself no friend of Christ if he did not cherish beginnings of the order are ( I )  two Lives by Thomas of Celano, with 
those for whom Christ died." his treatlse on the miracles following Francis' death (1228, 1246, 1250, 

The Franciscan order spread from Umbria through Tuscany, the respectively), Eng. trans. by A. G. Ferrers Howell (1908) and critical 
Latin edition by the Quaracchi Franciscans, Analecta Franciscana, 

Marches and other regions of Italy. I n  1 2 1 2  Francis began his tome x (1~26-41) ; and (2) the Li fe  or <<Legend" by s t .  Bonaventure 
second order for nuns, giving the habit to a noble lady of Assisi, (1260-62), written at the request of the general chapter of Sarbonne 
later known as St. Clara (q.v.). For those who could not leave to compress the tomes of Celano. The legend, the work of a theologian, 
their families and homes he eventually ( c .  1221) formed the Third interprets the life of St. Francis in terms of speculative and mystical 

theology (critical edition, Analecta Franciscana, x, pp. 557-652). 
Order of Brothers and Sisters of Penance, a lay fraternity which, Other writings important for the spirit of St. Francls rather than for 
without withdrawing from the world or taking religious vows, the facts of his life are the ~Wirror o f  Perfection and the so-called Legend 
would carry out the principles of Franciscan life (see TERTIARIES). of  the Three Conzpanio+zs. The former is from the 14th century; the 

the friars became more numerous, the order extended out- latter is a misnomer, and the text as published is something of a puzzle 
(Eng, trans. of both, 1904 et seq.).  

side Italy. I n  the late spring of 1 2 1 2  Francis set out for the Holy The Fioretti or Little Flowers of S t .  Francis (some nine or ten Eng- 
Land but was shipwrecked on the east coast of the Adriatic and lish versions and innumerable editions) is a treasure of 14th-century 
had to return. A year or two later sickness forced him to abandon popular literature. While it breathes the spirit of St. Francis, it must 
a journey to the M~~~~ in spain, 1217 he proposed to go to be used cautiously as a historical source (see the Italian edition of R. 

Pratesi, 1958; and the Eng. trans. with excellent notes of R. Brown, 
France, but Cardinal Ugolino (later Pope Gregory I X )  advised 1958). The interdependence of these and other sources and their his- 
that he was needed to direct the order in Italy. He did go to torical value made up the so-called Franciscan Question, which went 
Egypt, where the crusaders were besieging Damietta, in 1219. Out of vogue somewhat after 1940. C f .  J .  H. R. Moorman, T h e  Sozlrces 
w i t h  ~~~~h~~ llluminato he went into the camp of the saracens for the Li fe  of  S t .  Francis o f  Assisi (1940) ; and the review of M. Bihl in 

Archivum Franciscanurn Historicurn, 3g:3-37, 279-287 (1946). 
and preached to the sultan, who, impressed, gave him permission See also biographies by J. J$rgensen (1907; Eng. trans. by T. O'Conor 
(it  is said) to visit the holy places in Palestine. Sloane, 1912; 3rd ed,  1955) ; Fr. Cuthbert (1912; later ed., 19j6)  ; 0 .  

News of disturbances among the friars in Italy forced Francis to Englebert (Eng. ed. and trans. by E. Hutton, 1950) ; G. K. Chesterton 
return there. To remedy the situation he appointed Peter Catani (19~4;  later ed., '957). (I. C. BY.) 
as his vicar to handle practical affairs; after Peter's early death FRANCIS, SAINT, OF PAOLA (1416-1507)~ founder of the 
in 1221 he chose Elias of Cortona (q.v.). He asked Pope Honorius Minim Friars and patron of Italian seamen, was born of humble 
I11 for legislation introducing a year of probation (novitiate) parents in Paola, Italy, on March 27, 1416. Devoted to his 
for new friars, and set about amplifying and revising the rule. saintly namesake of Assisi, to whom he ascribed his eye cure in 
After the rule was approved by Honorius 111 in final form on infancy, Francis spent his 13th year with nearby Franciscan friars 
Nov. 29, 1223, Francis tended to withdraw more and more from in San Marco. At the age of 14 he began a hermit's life of prayer 
external affairs. I n  the summer of 1224 he went to the mountain and penance near Paola. Around 1435, like-minded men joined 
retreat of La Verna to celebrate the feast of the Assumption of him to form his first friary of Hermits of St. Francis of Assisi, 
Our Lady (Aug. IS)  and to prepare for St. Michael's day which he renamed in 1492 Ordo Minimorum (Order of the Least) 
(Sept. 29) by a 40-day fast. There he prayed that he might know in contrast to the Franciscans or Ordo Fratrum Minorum (Order 
how best to please God; opening the Gospels for the answer, three of Lesser Brethren). Besides poverty, chastity and obedience, 
times he came upon references tc) the Passion of Christ. As he Minim Friars vowed to observe a perpetual fasting diet without 
prayed one morning, about the time of the feast of the Exaltation meat, eggs or dairy products. After papal approval in 1474, they 
of the Cross (Sept. 14), suddenly he beheld a figure coming toward spread to other parts of Italy. By 1506, when Pope Julius I1 ap- 
him from the heights of heaven. proved the definitive Minim rule, France, Spain, Germany and 

St. Bonaventura wrote: Bohemia had friaries, and Francis had established a second order 
As it stood above him, he saw that it was a man and yet a Seraph with for nuns and a third order for married people in the world. Hop- 
six wings; his arms were extended and his feet conjoined, and his body ing for a miraculous cure, Louis XI ,  king of France. induced Pope 
was fixed to a cross. Two wings were raised above his head, two were sixtus IV to send ~~~~~i~ to him. ~ ~ ~ i ~ i ~ ~  in 1483, ~~~~~i~ instead extended as in flight, and two covered the whole body. The face was 
beautiful beyond all earthly beauty, and it smiled gently upon Francis, persuaded make his peace with God. Successive man- 
Conflicting emotions filled his heart, for though the vision brought archs built monasteries for the saint, keeping him in France until 
great joy, the sight of the suffering and crucified figure stirred him to his death at Plessis-les-Tours, April 2 ,  1507. Famous for miracles 
deepest sorrow. Pondering what this vision might mean, he finally and prophecy, ~~~~~i~ was canonized in 1519; his feast is understood that by God's providence he would be made like to the 
crucified Christ not by a bodily martyrdom but by conformity in mind April 2. His relics were disinterred and burned by ~ u ~ u e n o t s  
and heart. Then as the vision disappeared, it left not only a greater in 1562. 
ardor of love in the inner man, but no less marvelously n~arked him See H .  Thurston and D. Attwater (eds.), Butler's Lives o f  the Saints, outwardly with the Stigmata of the Crucified. vol. ii, pp. 10-13 (1956) ; B. Bauer, Saints of the Missal, vol. i, pp. 153- 

Francis took the greatest care to hide those wounds in his life- Is6 (1958). (A. B. WR.) 
time. After the death of Francis, Brother Elias announced the FRANCIS, SAINT, OF SALES (FRAYGOIS DE SALES) (1567- 
stigmata to the order by a circular letter. Later Brother Leo, 1622), bishop of Geneva, refuted the error prevalent in his day that 
confessor and intimate companion of the saint, who left a written spiritual perfection was impossible for those living in the world. 
testimony of the event, said that in death Francis seemed like Born Aug. 21, 1567, in the castle of Sales at  Thorens in Savoy, he 
one just taken down from the cross. (See also STIGMATIZATION.) was the eldest son of the Boisy family. His education began a t  

Francis lived two years longer, in constant pain and almost La Roche and Annecy, continued at  the Jesuit college of Clermont 
totally blind (he had contracted an eye disease in the east). Medi- in Paris (1580-88) and was completed at Padua by theological 
cal treatment a t  Rieti was unsuccessful, and after a stay at Siena study and the acquisition of the doctorate in law (1591). After a 
he was brought back to Assisi, where he died a t  Porziuncola on brief practice of law he turned to the ecclesiastical state and was 
Oct. 3, 1226. He was buried temporarily in the church of St. ordained priest a t  Annecy (1593). 
George at  Assisi. Francis was canonized on July 16, 1228, by Missionary activity leading to the conversion of the Chablais 
Gregory I X ;  his feast day is Oct. 4. In  1230 his body was trans- from Calvinism to Roman Catholicism occupied the years from 
ferred to the lower church of the basilica being erected by Elias at 1594 to 1598. Appointed coadjutor to the bishop of Geneva 
the west end of the city. (1599) by Pope Clement VIII ,  Francis was consecrated bishop of 

The works of St. Francis, consisting of the rule (in two redac- that see on Dec. 8, 1602. 
tions), his testament, spiritual admonitions, prayers and letters, Diocesan organization and reform, plus continued efforts against 
were first edited by Luke Wadding (1623). There are critical edi- Calvinism. marked Francis' episcopal administration. In  teaching 
tions by Leonard Lemmens (1904) and by H. Boehmer (1904); that perfection was easy and possible for all, he was especially 
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effective as author, spiritual director and preacher. In  1610, 
through Jeanne Fran~oise FrCmiot, the widowed baronne de Chan- 
tal, he founded a religious order for women, the Visitation of Holy 
Mary (see CHANTAL, SAIXT JANE FRAKCES). Francis dled at 
Lyons on Dec. 28, 1622. His beatification (1661) and canoniza- 
tion (1665) took place under Pope Alexander VII. The title of 
doctor of the church was conferred on him by Pius I X  (1877)~ 
and he was named the heavenly patron of all writers by Pius XI  
(1923). His feast day is Jan. 29. 

Various religious congregations, both of men and women, tak- 
ing him as their patron have followed his principles of spirit- 
uality. 

St. Francis' writings-which include controversies against the 
Calvinists, works on spirituality, letters, sermons and documents 
on diocesan administration-resulted in most part from his activlty 
in the ministry. A 26-volume critical edition was issued under 
the auspices of the Sisters of the Visitation of Annecy (1892- 
1932). The folloning have been translated into English: The 
Co~ttroversies;  T h e  Treatise on  tlze Lone of God; Spiritz~al Con- 
ferences; selections from the letters, by H. B. Mackey; and, in sev- 
eral versions. T h e  Introduction of a Devout  Life,  which is recog- 
nized as a classic on spirituality. 

BIBLIOGR~PHY -See the biographies in English by H. Burton (1926) 
and E Sanders (1928). V Brassio, E. Morganti and M St Durica list 
other works from 1623 to 19 j  j in Opere e scritti riguardanti Sun Fran- 
cesco Di Sales (19 j 6 ) .  (E. J .  CY.) 

FRANCIS I. (1708-1765), Roman emperor and grand duke 
of Tuscany, second son of Leopold Joseph, duke of Lorraine, 
was born on Dec. 8, 1708. H e  married in 1736 Maria Theresa 
( q . ~ . ) ,  daughter of the emperor Charles VI. He succeeded his 
father as duke of Lorraine in 1729, but the emperar, a t  the end 
of the Polish War of Succession, desiring to compensate Stanislaus 
Leszczynski for the loss of his crown in 1735, persuaded Francis 
to exchange Lorraine for the reversion of the grand duchy of 
Tuscany. His wife secured his election to the Empire on Sept. 13, 
1745, in succession to Charles VII., and she made him co-regent 
of her hereditary dominions. Francis was well content to leave the 
reality of power to his able wife. H e  died a t  Innsbruck on Aug. 
18, 1765. See MARIA THERESA. 

FRANCIS 11. (1768-183 j ) ,  the last Roman emperor, and, as 
Francis I., first emperor of Austria, was the son of Leopold II. ,  
grand-duke of Tuscany, afterwards emperor, and of his wife 
Maria Louisa, daughter of Charles 111. of Spain. H e  was born 
a t  Florence on Feb. i 2 ,  I 768. In  1784 he was brought to Vienna 
to complete his education under the eye of his uncle the emperor 
Joseph 11. Joseph is said to  have treated his nephew with an 
impatient contempt which confirmed his natural timidity; but 
after the marriage of Francis to  Elizabeth of Wiirttemberg (1788) 
their relations improved. The death of his wife in childbirth on 
Feb. 18, 1790 was followed by the death of his uncle on the 
20th; and Francis acted as regent with Prince Kaunitz until his 
father came from Florence. On Sept. 19, he married his first 
cousin Maria Theresa, daughter of Ferdinand, king of Naples, 
by whom he was the father of his successor Ferdinand I., of Maria 
Louisa, wife of Napoleon, and of the archduke Francis, father of 
the emperor Francis Joseph. After her death (1807) he married 
Maria Ludovica Beatrix of Este (1808), and when she died he 
made a fourth marriage with Carolina Augusta of Bavaria (1816) 

H e  succeeded in his twenty-fifth year to the Austrian domin- 
ions and the empire on the death of his father on March I ,  1792. 
The dominions of the house of Austria, widely scattered in the 
Low Countries, Germany and Italy, were exposed to the attacks 
of the French revolutionary governments and of Sapoleon. He 
was dragged into all the coalitions against France, and in the 
early days of his reign he had to guard against the ambition of 
Prussia, and the aggressions of Russia in Poland and Turkey. For 
long he had no adviser save such diplomatists as Prince Kaunitz 
and Thugut, who had been trained in the Old Austrian diplomacy. 
His own best quality was an invincible patience supported by re- 
liance on the loyalty of his subjects, and a sense of his duty to 
the State. (For the general events of this reign till 1815 see 
AUSTRIA, EMPIRE O F ;  EUROPE; FRENCH REVOLUTIONARY U'ARS; 

NAPOLEON I ;  etc.) Seeing that the Empire was in the last stage of 
dissolution, and that, even were it  to survive, it  would pass from 
the house of Habsburg to that of Bonaparte, he in 1804 assumed 
the title of hereditary emperor of Austria, thus giving some 
semblance of unity to his complex dominions in Germany, Bo- 
hemia, Hungary and Italy, by providing a common title for the 
supreme ruler. His action was justified when, in 1806, the 
establishment of the Confederation of the Rhine forced him to 
abdicate the empty title of Holy Roman emperor. 

In  1805 he changed the basis of his administration. H e  had 
hitherto been assisted by a cabinet minister who was in direct 
relation with all the "chanceries" and boards which formed 
the executive government, and who acted as the channel of com- 
munication between them and the emperor and was in fact a 
prime minister. In  1805 Napoleon insisted on the removal of 
Count Colloredo, who held the post. From that time forward the 
emperor Francis acted as his own prime minister, superintending 
every detail of his administration. In  foreign affairs after 1809 
he reposed full confidence in Prince hfetternich. But Metternich 
himself declared at  the close of his life that he had sometimes 
held Europe in the palm of his hand, but never Austria. Francis 
was sole master, and the history of the Austrian empire under 
his rule and after his death bears testimony to both his merits and 
his limitations. His indomitable patience and loyalty to his inherit- 
ed task enable him to triumph over Napoleon. By consenting to the 
marriage of his daughter, Marie Louise, to  Napoleon in 1810, he 
gained a respite which he turned to good account. By following 
the guidance of Metternich in foreign affairs he was able to inter- 
vene with decisive effect in 1813. The settlement of Europe in 
1815 left Austria stronger and more compact than she had been 
in I 792, and that this was the case was largely due to the emperor. 

During the 2 0  years which preceded his death in 183 j, Francis 
was wholly in sympathy with the policy of "repression" which 
came, in popular view, to  be identified with the Holy Alliance; 
and though Metternich was primarily responsible for the part 
played by Austria in the "policing" of Europe, Francis cannot but 
be held personally responsible for the cruel and impolitic severi- 
ties, associated especially with the sinister name of the fortress 
prison of the Spielberg, which made so many martyrs to  freedom. 
H e  was denounced by Liberals throughout Europe as a tyrant 
and an obscurantist. Nevertheless he was always popular among 
the mass of his subjects, who called him "our good Kaiser Franz." 
His capital error as a ruler of Austria was that he persisted in 
a system of administration which depended upon the indefatigable 
industry of a single man. Government in Austria broke down 
under a successor who had not his capacity for work. Francis 
died on March 2, 183 j. 

See Wolfsgruber, Franz I .  Kaiser von Osterreich ( a  vols., 1899!. 
Ample bibliographies will be found in Krones von Marchlands 
Grundriss der osterreichischen Geschichte (Berlin, 1882). See also 
HABSBURG. 

FRANCIS I. (1494-1547), king of France, son of Charles of 
Valois, count of AngoulEme, and Louise of Savoy, was born at 
Cognac on Sept. I 2, 1494. On the accession of Louis X I I .  in 1498, 
Francis became heir-presumptive. Louis invested him with the 
duchy of Valois, and gave him as tutor Marshal de GiC, and, after 
GiC's disgrace in 1503, the sieur de Boisy, Artus Gouffier. Franqois 
de Rochefort, abbot of St. Mesmin, instructed Francis and his 
sister Marguerite in Latin and history; Louise herself taught them 
Italian and Spanish. 

T h e  Knight.--Francis showed a great love for violent exercises, 
such as hunting, which was his ruling passion, and tennis, and for 
tournaments, masquerades and amusements of all kinds. His 
earliest gallantries are described by his sister in the 25th and 42nd 
stories of the Heptan~eron.  H e  married Claude, daughter of Louis 
XII.,  on May 18, 1514, and succeeded to the throne on Jan. 
I, 1515. In  the early years of his reign the government was chiefly 
in the hands of Louise of Savoy, Chancellor Antoine Duprat, 
Secretary Florimond Robertet, and the two Gouffiers, Boisy and 
Bonnivet. The royal favour then elevated Anne de Montmorency 
and Philippe de Chabot, and in the last years of the reign Marshal 
d'Annebaud and Cardinal de Tournon. Women had a great 
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influence over Francis-his sister, Marguerite d'Angoul&me, and 
his mistresses. Whatever the number of these, he had only two 
titular mistresses-at the beginning of the reign Franqoise de 
Chbteaubriant, and from about I 526 to his death Anne de Pisseleu, 
whom he created duchesse d'Etampes and who entirely dominated 
him. I t  has not been proved that he was the lover of Diane de 
Poitiers, nor does the story of "La belle Ferronnikre" appear to 
rest on any historical foundation. ( S e e  Paulin Paris, B t u d e s  sur le  
rbgne d e  F r a n ~ o i s  lev.) 

T h e  Statesman.-Circumstances alone gave a homogeneous 
character to the foreign policy of Francis. The struggle against the 
emperor Charles V. filled the greater part of the reign. In reality, 
the policy of Francis, save for  some flashes of sagacity, was 
irresolute and vacillating. Attracted a t  first by Italy, he led the 
triumphal Marignano expedition (151 s ) ,  which gained him repu- 
tation as a knightly king and as the most powerful prince in 
Europe. In  1519, in spite of wise counsels, he stood as candidate 
for the imperial crown. The election of Charles V. caused an 
inevitable rivalry between the two monarchs which accentuated the 
light and chivalrous temper of the king and the cold and politic 
character of the emperor. Francis's personal intervention in this 
struggle was seldom happy. H e  did not succeed in gaining the 
support of Henry VIII. of England in 1520; his want of tact 
goaded the Constable de Bourbon to extreme measures in 1522- 
1523; and in the Italian campaign of 1525 he proved himself a 
vacillating and foolhardy leader, and by his blundering led the 
army to the disaster of Pavia (Feb. 25, I j25), where, however, he 
fought with great bravery ( see  ITALY: H i s t o r y ) .  "Of all things," 
he wrote to his mother after the defeat, "nothing remains to me 
but honour and life, which is safen-the authentic version of the 
legendary phrase "All is lost save honour." H e  strove to  play the 
part of royal captive heroically, but the prison life galled him. He 
fell ill a t  Madrid and was on the point of death. For a moment he 
thought of abdicating rather than of ceding Burgundy. But this 
was too great a demand upon his fortitude, and he yielded and 
signed the treaty of Madrid (1526). After Madrid he wavered 
unceasingly between two courses: that of continuing hostilities, 

centralizing the financial administration by the creation of the 
Trdsor d e  Z'Epargne, and by developing the military establish- 
ments, Francis still further strengthened the royal power. His 
government had the vices of his foreign policy. I t  was uncertain, 
irregular and disorderly. The finances were squandered in grati- 
fying the king's unbridled prodigality, and the treasury was 
drained by his luxurious habits, by the innumerable gifts and 
pensions he distributed among his mistresses and courtiers, by 
his war expenses and by his magnificent buildings. His govern- 
ment, too, weighed heavily upon the people, and he was less 
popular than is sometimes imagined. 

Francis owes the greater measure of his glory to  the artists and 
men of letters who vied in  celebrating his praises. He was 
pre-eminently the king of the Renaissance. Of a quick and 
cultivated intelligence, he had a sincere love of letters and art. 
He holds a high place in the history of humanism by the founda- 
tion of the Collkge de France; he did not found an actual college, 
but after much hesitation instituted in 1530, a t  the instance of 
Guillaume Bud6 (Budaeus), Lec teurs  royaux,  who in spite of the 
opposition of the Sorbonne were granted full liberty to teach 
Hebrew, Greek, Latin, mathematics, etc. The humanists BudC, 
Jacques Colin and Pierre Duchbtel were the king's intimates, and 
Clkinent Marot was his favourite poet. Francis sent to Italy for 
artists and for works of art, but he protected his own country- 
men also. Here, too, he showed his customary indecision, 
wavering between the two schools. At his court he installed 
Benvenuto Cellini, Francesco Primaticcio and Rosso del Rosso, 
but in the buildings at  Chambord, St. Germain, Villers-Cotterets 
and Fontainebleau the French tradition triumphed over the Italian. 

Francis died on March 31, 1547. By his first wife Claude (d. 
1524) he had three sons and four daughters: Louise, who died 
in infancy; Charlotte, who died at  the age of eight; Francis (d. 
I 536) ; Henry, who came to the throne as Henry 11.; Madeleine, 
who became queen of Scotland; Charles (d. 1545) ; and Margaret, 
duchess of Savoy. In  1530 he married Eleanor, the sister of the 
emperor Charles V. 

BIBLIOGRAPHY.--For the official acts of the reign. the Cataloeue 
and the policy favoured by Montmorency of peace-and under- des actes de Fran~ois  Ier ,  published by the ~cadY&ie des ~cieices 
standing with the emperor. At times he had the sagacity to rec- morales et politiques (1887-1907), is a valuable guide. The Biblio- 
ognize the utility of alliances, as was shown by those he concluded thkque Nationale, the National Archives, etc., contain a mass of un- 

published documents. Of the published documents, see N. Camuzat, 
with the Port0 and with the Protestant princes of Germany. But Meslanges kistoriques . . . (Troyes, 1619) ; G. Ribier, Lettres et 
he could never pledge himself frankly in one sense or the other, mdmoires d'estnt (1666) ; Lettres de Marguerite d'Angouldme, ed. by 
and this vacillation prevented him from attaining any decisive F. Genin (1841 and 1842) ; the Correspondance de Castillon et Marillac 

(ed. Kaulek, 1885), of Odet de Selve (ed. by Lefkvre-Pontalis, 1888), At his death, France was in possession 
and of Guillaume peJlicier (ed. Tausserat-Radel, 1900) ; Captivitd du 

and Piedmont. roi Fran~ois  Ier,  and Poisies de Frangois l e v  (both ed. by Champollion- 
Religion.-In his religious policy Francis showed the same Figeac, 1847, of doubtful authenticity) ; Relations des a~nbossadeztrs 

instability. Drawn between various influences, that of Marguerite vinitiens, etc. Of the memoirs and chronicles, see the journal of 
d 7 ~ ~ ~ ~ ~ l & ~ ~ ,  the du ~ ~ l l ~ ~ ~ ,  and the duchesse d j ~ ~ ~ ~ ~ ~ ~ ,  who Louise of Savoy in S. Guichenon's Histoire de la maison de Savoie, 

vol. iv. (ed. of 1778-80) ; Jozirnal d'un bourgeois de Paris, ed. by 
was in favour of the Reformation or at  least of toleration, and Lalanne (185~)  ; Cronique d u  roy FranGois l ev ,  ed. by Guiffrey (1868) ; 
the contrary influence of the uncompromising Catholics, Duprat, Journal de Jean Barillon, ed. by de Vaissikre (1897-99) ; and the 
and then Montmorency and de Tournon, he gave pledges succes- memoirs of Fleuranges, Montluc, Tavannes, Vieilleville, BrantBme and 
sively to  both parties. I n  the first years of the reign, following the especially Martin du Bellay (coll. Michaud and Poujoulat). of the counsels of Marguerite, he protected J~~~~~~ ~ ~ f k ~ ~ ~  of ~~~~l~~ innumerable secondary authorities, see especially Paulin Paris, Etudes 

sur le rdgne de Fran~ois  Ief' (18851, in which the apologetic tendency 
and Louis de Berquin, and showed some favour to  the new doc- is excessive; and H. Lemonnier in vol. v. (1903-04) of E. Lavisse's 
trines. But the violence of the Reformers threw him into the Histoire de France, which gives a list of the principal secondary 
arms of the opposite party. The affair of the Placards in 1534 authorities. There is a more complete bibliographical study by V. L. 
determined him to adopt a policy of severity, F~~~ that time, In Bourrillp in the Revue d'kistoire moderne et contemporaine, vol. iv. 

( 1 9 0 ~ 4 3 ) .  The printed sources have been catalogued by H. Hauser, spite of occasional indulgences shown to the Reformers, due to his L,, sources de  phist0ire de  F ~ ~ ~ ~ ~ ,  ~ ~ 7 1 ~  sidcle, tome ii. (1907). 
desire to  conciliate the Protestant powers, Francis gave a free (3. I.; X.) 
hand to the party of repression, of which the most active and FRANCIS 11. (1544:1560), king of France, eldest son of 
most pitiless member was Cardinal de Tournon; and the end of the Henry 11. and of Catherine de' Medici, was born at  Fontaine- 
reign was sullied by the massacre of the Waldenses (1545). bleau on Jan. 19, 1544. H e  married Mary Stuart ( see  MARY, 

T h e  Ruler.-Francis introduced new methods into government. QUEEN OF SCOTS), daughter of James V. of Scotland, on Aug. 
I n  his reign the monarchical authority became more imperious and 25, I j58, and ascended the French throne on July 10, 1559. 
more absolute. His was the government " d u  b o n  plaisir." By During his short reign the young king, a sickly youth and of 
the unusual development he gave to the court he converted the feeble understanding, was the mere taol of his uncles Francis, 
nobility into a brilliant household of dependents. The Concordat duke of Guise, and Charles, cardinal of Lorraine, into whose hands 
brought the clergy into subjection, and enabled him to distribute he virtually delivered the reins of government. After the failure 
benefices a t  his pleasure among the most docile of his courtiers. of the conspiracy of Amboise, directed against the Guises the duke 
H e  governed in the midst of a group of favourites, who formed of Guise became lieutenant-general of the kingdom, but his Cath- 
the conseil d e s  affaires. The states-general did not meet, and the olic leanings were somewhat held in check by the chancellor 
remonstrances of the parlement  were scarcely tolerated. By Michel de 11H6pital (q.v.1. Francis 11, died on December 5, 1560. 
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See Ernest Lavisse, Histoire de France (vol. vi. b y  J. H. MariCjol, 

~ g o q )  , nhich contains a bibliography. 

FRANCIS I. (177 7-1830), king of the Two Sicilies, was the 
son of Ferdinand IV. (I . )  and Maria Carolina of Austria He 
married Clementina, daughter of the emperor Leopold 11. of 
Austria, in 1796. and at  her death Iiabella daughter of Charles 
IV. of Spain. Francis was appointed regent in Sicily in 1812. On 
the fa11 of Napoleon his father returned to Saples and suppressed 
the Sicilian constitution and autonomy. incorporating his two 
kingdoms into that of the Two Sicilies (1816); Francis then 
assumed the revived title of duke of Cal~bria  On succeeding to 
the throne in 182j he showed himself as reactionary as his father. 
He left the government in the hands of favourites and police offi- 
cials, and lived with his mistresses, surrounded by soldiers ever 
in dread of assassination During his reign the only revolutionary 
movement was the outbreak on the Cilento (1828), savagely 
repressed by the marquis Delcarretto, an ex-Liberal turned 
reactionary. 

FRANCIS I1 (1836-1894), king of the Two Sicilies, son of 
Ferdinand I1 and Maria Cristina of Savoy, was the last of the 
Bourbon kings of h'aples. He ascended the throne on May 22, 
1859. H e  at  once appo~nted Carlo Filangieri ( q  v ) ,  as prime 
minister but did not take his sensible advice. and F~langieri soon 
resigned. On June 7 a part of the Swiss Guard mutinied. and 
while the king mollified them by promising to redress their 
grievances. General Xunziante collected other troops, who sur- 
rounded the mutineers and shot them down. Cavour repeated 
an earlier proposal for an alliance to divide the papal states 
betneen Piedmont and Yaples, the province of Rome excepted, 
but Francis rejected an idea which to him savoured of sacrilege. 
Meanwhile the revolutionary parties were conspiring for the 
overthrow of the Bourbons in Calabria and Sicily. and Garibaldi 
was preparing for the conquest of Sicily (see GARIBALDI. GIU- 
SEPPE). These events at  last frightened Francis into granting a 
constitution, but its promulgation was followed by disorders in 
h'aples and the resignation of ministers, and Liborio Romano be- 
came head of the government. Garibaldi. who had crossed the 
straits of Rlessina. was advancing northwards Franc~s. after long 
hesitations and even an appeal to Garibaldi himself, left Naples 
(Sept. 6) with his wife Maria Sophia, the court, the diplomatic 
corps (the French and English ministers excepted), and went by 
sea to Gaeta, where a large part of the army was concentrated. 
The next day Garibaldi entered Naples, was enthusiastically wel- 
comed, and formed a provisional government. Garibaldi's troops 
defeated the Neapolitan royalists on the Volturno (Oct. I-2), 
while the Piedmontese under Victor Emmanuel captured Capua. 
The siege of Gaeta by the Piedmontese began on S'ov 6, 1860. 
The fortress capitulated on Feb. 12, 1861, and Francis was driven 
from his kingdom. He died on Dec. 27, 1894 at  Arco in Tirol. 

BIBLIOGRAPHY.-R. de Cesare. La Fine d' un regno, vol. ii. (Cittb 
di Castello, 1900) gives a detailed account of the  reign of Francis II., 
while H. R. U7hitehouse's Collapse of the Kingdom oj flaples (1899) 
ma). be recommended to English readers; G. Nisco's Francesco 11. 
(Naples, 1887) should also be consulted. See under h-APLES; GARI- 
BALDI, GIUSEPPE ; BIXIO, NINo; CAVOUR) CAMILLO BENSO ; ITALY; 
FSLANGIERI, CARLO; etc. 

FRANCIS OF MEYROXNES (Lat. FRA~CISCUS DE X~AYRONIS) 
(d. c. 1328). Proven~al  Franciscan philosopher, known to the 
scholastics as doctor illu~ninatus or aczltus, was a pupil of Duns 
Scotus, whose doctrine of fortnalitates he applied even to the 
Trinity. According to Francis, ideas belong to God's substance; 
variations in the intensity of qualities, rather than qualities them- 
selves, mark off individuals. The new kinetic theory of vis int- 
pressa and that of the revolution of the earth are mentioned in his 
works. He advocated a universal temporal monarchy headed by 
the pope; and upheld the doctrine of the Immaculate Conception. 
As well as theological and political treatises, he ~vrote commen- 
taries on Porphyry's Isagoge, Aristotle's Categories and Physics 
and Peter Lombard's Soztrnces. (L. M.-Po.) 

FRANCIS, JAMES BICHENO (181j-1892), U.S. civil 
engineer best known for his development of the mixed-flow or 
Francis turbine, was born in Southleigh, Eng., May 18, 1815. He 
left school at  the age of 14 to assist his father on hydraulic works 

connected with a small railway in Wales. I n  1833 Francis moved 
to the United States where he was employed in construction of 
the Stonington (Conn.) railway under the supervision of G. W. 
iyhistler. Francis later follomed iyhistler when the latter joined 
a group kno\\n as "Proprietors of the Locks and Canals on the 
Merrimack River" a t  Lonell, Mass. At the age of 2 2  Francis be- 
came chief engineer of the company, engaged first in locomotive 
design, then in the erection of cotton mills, and finally in manage- 
ment of water power facilities a t  Lovcell. For 40 years he looked 
after the company's water power interests and acted as consult- 
ing engineer to factories using the power; he contributed greatly 
to the rise of Lowell as an industrial city. 

Among technical matters to nhich Francis gave his attention 
were timber preservation, the testing and design of cast-iron 
girders and the design of fire protection systems. I n  addition to 
his development of the Francis turbine, he is probably best known 
for his formulas for the flow of water over weirs and his many 
other hydraulic studies. He \!as widely consulted on engineering 
projects; one of them took him as far as Slinnesota. An original 
member and one-time president of both the Boston and American 
societies of civil engineers, he wrote more than 2 0 0  technical papers 
and, although unschooled, became known as one of the most scien- 
tific in outlook of the civil engineers of his day. He died a t  Lowell 
on Sept. 18. 1892. (W. E .  HD.) 

FRANCIS, SIR PHILIP ( I  740-1 8 I 8), English politician 
and pamphleteer, the supposed author of the Letters of Junius, 
and the chief antagonist of \%'wren Hastings, was born in Dublin 
on Oct. 22, I 740. H e  was educated at  a Dublin free school, pri- 
vately. and at  St. Paul's school, London. In I 756, immediately on 
his leaving school, he was appointed to a junior clerkship in the 
secretary of State's office by Henry Fox (afterwards Lord 
Holland), and this post he retained under the succeeding admin- 
istration. In  1758 he was employed as secretary to  Gen. Bligh 
in the expedition against Cherbourg; and in the same capacity 
he accompanied the earl of Kinnoul on his special embassy t o  
the court of Portugal in 1760. 

In  1762 he was appointed to a principal clerkship in the War 
Office. where he formed an intimate friendship with Christopher 
D'Oyly, the secretary of State's deputy, whose dismissal from 
office in 1772 was hotly resented by "Junius"; and in the same 
year he married hiiss Macrabie, the daughter of a retired London 
merchant. In  1763 the great constitutional questions arising out 
of the arrest of J$7ilkes began to be sharply canvassed. I t  was 
natural that Francis, who from a very early age had been in the 
habit of writing occasionally to the newspapers, should be eager 
to take an active part in the discussion. though his position as 
a Government oficial made it  necessary that his intervention 
should be carefully disguised. H e  is known to have written to  
the Pziblic Ledger and Public Advertiser, as an advocate of the 
popular cause, on many occasions about and after the year I 763. 
His chief title to fame as a writer, however, is his supposed author- 
ship of the Letters of Junius, of which the first appeared in Jan. 
1769, and the series was continued till Jan. 21, 1772 (see JUNIUS). 

In  March 1772 Francis finally left the War Office, and in the 
following July started a continental tour which lasted until 
Dec. 1 7 ' j ~ .  In June 1773 Lord Korth appointed him a member of 
the newly constituted supreme council of Bengal a t  a salary of 
£~o ,ooo  per annum. Along with his colleagues Monson and 
Clavering he redched Calcutta in Oct. 1774, and a long struggle 
with \Varren Hastings, the governor-general, immediately began. 
These three formed a majority of the council in opposition to 
the governor-general's policy, accusing him of corruption, mainly 
on the evidence of Suncomar. The death of Monson (1776) and 
of Clavering (177:) made Hastings again supreme in the coun- 
cil, and a dispute with Francis, led in Aug. 1780 t o  a minute 
being delivered to the council board by Hastings, in which he 
stated that "he judged of the public conduct of Mr. Francis by 
his experience of his private, which he had found to be void of 
truth and honour." A duel was the consequence, in which Francis 
received a dangerous wound (see HASTINGS, WARREN). His re- 
covery was rapid and complete and he left for England where, 
on his arrival in Oct. 1781, he was received with little favour. 



FRANCISCANS 
I n  1784 Francis was returned by the borough of Yarmouth, eton of an organization, in which Francis and his vicar-general, 

Isle of Wight; and on the return of Hastings in 1785, did all in Elias (9.v.) of Cortona, had had an almost monarchic position. 
his power to bring forward and support the charges which ulti- In  the years that follo~ved there was a double tension: that of 
mately led to the impeachment resolutions of 1787. H e  sympa- transforming a brotherhood of spiritual endeavour into a fully 
thized warmly with the French revolutionary doctrines, in 1793 articulated and disciplined religious order, and that of translat- 
supported Grey's motion for a return to  the old constitutional ing the soaring vision of St. Francis into a body of doctrine that 
system of representation, and was one of the founders of the could be preached to and practised by a multitude of ordinary 
"Society of the Friends of the People." The acquittal of Hast- mortals. I t  was indeed the basic problem .of Christianity focused 
ings in April 1795 disappointed Francis of the governor-general- upon a small body of medieval men. 
ship, and in 1798 he had to submit to the additional mortification The former process was at  first delayed and later hastened by 
of a defeat in the general election. He was once more successful, the autocratic and in some ways retrograde behaviour of Elias, 
however, in 1802, when he sat for Appleby, but was not offered who was himself neither learned nor in orders. Subsequently, un- 
the governor-generalship on the Whig success in 1806, though he der the generalate (1240-44) of Haymo of Faversham, an English- 
accepted a K C B. H e  was not re-elected for  Appleby in 1807 man, the general chapter u7as used as a legislative body to sanction 
and the remainder of his life was spent in comparative privacy. an elaborate constitution, based in part upon that of the Domini- 

Among the later productions of his pen were, besides the Plan cans (Friars Preachers). The convents. each under a guardian, 
o f  a R e f o r m  in  the Election o f  the House o f  Commons, Pam- were grouped in regional provinces under ministers provincial, and 
phlets entitled Proceedings i n  the House o f  Commons on the Slave the provinces under a minister general. Provincial and general 
Trade (17961, Reflections 0% the Abz~ndance o f  Paper in Circu- chapters (the latter no longer an assembly of all the friars) were 
lation and the Scarcity o f  Specie ( I ~ I O ) ,  Historical Questions held triennially, and a system of education similar to that of the 
Exhibited (1818), and a Letter to  Earl Grey 0% the Policy o f  Dominicans was introduced. Friars not in orders were excluded 
Great Britain and the Allies towards Norway (1814). His first from holding office, and gradually came to form a separate class. 
wife, by whom he had six children, died in 1806, and in 1814 he Meanwhile the pull of circumstances and the entry into the order 
n~arried his second wife, Emma Watkins, who 10% survived of university masters and their pupils assisted in transforming a 
him, and who left voluminous manuscripts relating to his bi- brotherhood of unlettered preachers of the Christian message into 
ography. Francis died on Dec. 23, 1818. an order of highly trained clerical theologians. In  t~vo  respects, 

BIBLIOGRAPHY.-For the evidence identifying Francis with Junius however, the ~~i~~~ ~i~~~ apart f rom the ~~i~~~ preachers: 
see the article TUNICS, and the authorities there cited. See also 
Memoirs of Sir Philt* Francis, L)ith Correspondence and journals, by they remained nearer in heart and spirit to the common people, 
Joseph Parkes and Herman Merivale (2  vol., 1867). and the order was governed by its superiors rather than by elected 

FRANCISCANS (FRIARS MINOR; ORDO FRATRUM MI- committees (see also DOMINICANS: History).  
NORUM; O.F.M.; in England called GREY FRIARS), an order of The second of the two processes alluded to above was a longer 
mendicant friars founded by St. Francis (9.v.) of Assisi. Francis and more difficult one, in which the victories of moderate men 
heard the call to a life of poverty and preaching of penance (1209), and practical statesmen were often counterbalanced by a lowering 
and soon was joined by his first followers. He gave them a short of ideals and by the harsh treatment meted out to those who might 
and simple rule of evangelical maxims (the so-called "primitive well seem to have preserved more faithfully the purity of their 
rule") and in 1210 went with them, 11 others besides himself, to founder's ideal. I n  the process of change the papacy played a 
Rome, where he received verbal authorization from Innocent 111. leading part;  the friars were a valuable militia for the church; 
The brethren, who had no possessions of any kind and whose only and the Curia, if appealed to on a question of law, could answer 
centre was the little church, the Porziuncola, at Assisi, preached only in legal terms. The testament of Francis was soon (1230) 
and worked at  first in Umbria and then, as numbers grew, in the declared to have no canonical force, and a succession of bulls re- 
rest of Italy and abroad. duced Francis' vision of poverty into a legal status in which the 

The character and message of Francis precipitated, so to say, exigencies of the rule were preserved in word, but eluded, partly 
a form of life that was already in the air in northern and central by the use of a third party to stand between the benefactor and 
Italy, and recruits came in great numbers. For a time there were these who in fact enjoyed the benefaction, and partly by the legal 
no fixed residences, but the brotherhood met each year in chapter fiction of vesting the ownership of all property in the Holy See. 
a t  Assisi. In  1219, as a result of appeals and controversies, "min- These decisions were not unchallenged, and a division showed it- 
isters" for different regions were appointed and certain canonical self between those who were familiar with the life and teaching 
ordinances were imposed by the pope. Francis himself renounced of the founder and those, especially from countries beyond the 
the official headship in 1220, but at the request of the general Alps, who wished to see the order attain a maximum of freedom to 
chapter composed a rule (the "second rule") which was found pursue its work of learning and teaching. Something of an equilib- 
too strict and never applied. Unwillingly, with the aid of Cesarius 'rium was reached in the generalate (1257-74) of St. Bonaventura, 
of Speyer, he composed a third version (the "approved rule" or who has sometimes been called the second founder of the order. 
Regula bullata), which received papal confirmation when Honorius By his life of St. Francis, his commentary on the rule and the con- 
I11 gave formal approval of the order on Nov. 29, 1223. Finally, stitutions promulgated under him at  Narbonne (1260), as well as 
in 1226, Francis wrote his testament, in which he reaffirmed his by his firm government and saintly personality, Bonaventura pro- 
deepest convictions as to poverty, the renunciation of all papal vided the framework and the inspiration for an interpretation of 
privileges and the sacrosanctity of the rule. understood literally. the message of St. Francis and a version of the Franciscan life that 
Francis, it seems clear, had originally no intention of founding an has remained ever since official and central in the order. 
order. He had heard the call to follow Christ in evangelical pov- Meanwhile the friars had spread far and wide in Europe, while 
erty and simplicity, and he accepted this life as one to be shared bands of missionaries had penetrated Syria and Africa. Simulta- 
with all-with his followers, with St. Clare and her sisters, and neously, the friars' houses in university towns such as Paris and 
with all men and women of good will. He explicitly asserted the Oxford were transformed into schools of theology which rapidly 
novelty of his brotherhood and his unwillingness to follow monastic became the most celebrated in Europe, and both attracted and 
precedent. When followers came in hundreds, neither he nor they produced many of the greatest masters of the golden age of scho- 
could bring themselves either to insist fully upon or to renounce lasticism. At Paris Alexander of Hales, Bonaventura, John 
absolutely the primitive idea with Francis as its only accredited Pecham and Matthew of Aquasparta, and at  Oxford Adam Marsh, 
exponent. This inner conflict between the spiritual intuition of a Thomas of York. Duns Scotus and William of Ockham, maintained 
saint, and the practical necessities of a large and miscellaneous the succession of genius for a century. After 50 years the contem- 
body of men, remained unresolved for the first four centuries of porary controversies over Aristotelian philosophy brought the 
the order's history and remains a problem of religious history. Dominicans and Franciscans into collision, and thenceforward the 

Constitution.-When Francis died in 1226 the number of his two orders were consistently and often bitterly opposed on all 
friars was already great, but the rule gave no more than the skel- matters that were not part of the traditional faith. 



FRANCISCANS 
Reform Movements.-Spirituals and Conventua1s.-JVith the 

death of Bonaventura the internal dissensions of the order flamed 
up anew. The mantle of the first companions of Francis and the 
zelanti (zealots) was assumed by a school that gradually acquired 
the name of Spirituals, standing for the literal observance of the 
rule and testament, and the renunciation of papal dispensations. 
Opposed to them were the Conventuals, who stood for a less 
austere community life adapted to the exigencies of study and 
preaching. Among the 13th and 14th-century leaders of the Spir- 
ituals vere Pietro Giovanni Olivi, Angelo of Clareno and Ubertino 
of Casale, and among their followers were those who formed for 
future generations in literature and in at-in the Fioretti ("Lit- 
tle Flowers"), the Specztlz~nz perfectionis ("Mirror of Perfection") 
and the poems of Jacopone da Todi-the romantic image of Fran- 
cis and his first friars that has become part of the medieval legacy 
of beauty. 

Yet the victory in law and practice was ensured to the Conven- 
tuals by the climate of the age, the fortunes of the other orders 
of friars, the needs of the faithful and the patronage of the papacy. 
Their advantages were increased by the extreme and ultimately 
rebellious and heretical opinions and conduct of many of the Spir- 
ituals. For a long time, however, the moral and \+hat may be 
called the aesthetic superiority lay with the Spirituals, and their 
ultimate catastrophe is one of the tragedies of medieval history. 
After many vicissitudes. the controversy on poverty within the 
order, as also the claim of the Spirituals to form communities fol- 
lowing their conception of the Franciscan life, was settled in 1322- 
23 in favour of the Conventuals by John XXII.  His harsh treat- 
ment of dissidents led to a temporary schism in the order and the 
departure into rebellion and heresy of the extremists known as the 
Fraticelli Within a few decades, hovever, calamities of another 
sort had changed the face of the church. Both discipline and ob- 
servance had suffered in the Conventual party during the strife, 
and the Llinors felt also the disastrous effects of the great plague 
and the great schism, not to mention the nominalist movement in 
the schools, which had issued from their midst. 

In  the latter part of the 14th century the friars, and in particular 
the Franciscans, who xere ubiquitous because of their great num- 
bers and their active mendicancy, lost much of the esteem and 
popularity of earlier times. They became the target of satirists 
and reformers in every country, as readers of Boccaccio, Langland 
and Chaucer well know. Their theologians, already adepts in the 
subtleties of Scotus, were deeply infected with Sominalism (q v.) 
and as "Duns' men" (whence "dunces") they were regarded in the 
16th century with distaste and hostility by Erasmus and the hu- 
manists in general. 

0bservants.-Throughout the 14th century a series of zealous 
reformers, the direct spiritual successors of Angelo and Ubertino, 
had initiated groups of friars of austere life existing apart from 
the main body of Conventuals. At last a clear separation was ef- 
fected. A group of French and Burgundian friaries, vowed to the 
literal observance of the rule. were put by the Council of Constance 
in 1415 under a vicar-general mho owed obedience to the minister 
general alone. These mere known as Observants. Though several 
attempts were made by the papacy to align the whole order under 
the Observants' standard, the outcome was in fact a complete sep- 
aration in 1517, when they became a separate religious order. Be- 
fore that, the Observants under the leadership of St. Bernardino of 
Siena, St. John of Capistrano and St. James of the March had 
spread far and wide over Europe. They were introduced into 
England in 1482, and gained a name for strict discipline. The 
leading spirit of the Observants in early days was St. John (q.v.) 
of Capistrano, a preacher and wonder-worker of unparalleled 
genius and zeal, who died shortly after the victory over the Turks 
at  Belgrade which was largely due to his inspiration. In  Spain the 
great reforming statesman Cardinal Jimenez was an Observant. 
The English Observants as a body opposed both the royal divorce 
and the royal supremacy of Henry VIII ,  and were driven to death, 
prison and exile. 

Between the Observants and the Conventuals a number of splin- 
ter groups came into existence, of which the "half-reform," a 
compromise sponsored (1430) by Martin V, was the most notable. 

Finally, in 1517 Leo X erected the Observants into an autonomous 
order, to which for a short time the Conventuals were subordinated. 
They spread widely and themselves gave birth to stricter groups, 
notably that of the Alcantarines or Discalced Friars Minor in Spain 
and Portugal, the work of St. Peter of Alcantara, remarkable for 
their extreme austerity. 

Capz~chins.-Meanwhile another important movement of reform 
had taken place that added an eremitical element to the literal 
interpretation of the rule. These friars. knoan as Capuchins (from 
their pointed cowl, capuche), were founded by Matteo da Bascio 
in 1525 and received papal confirmation and separate govern- 
ment under a vicar-general in 1535. Their constitutions prescribed 
absolute poverty, both corporate and personal, and great austerity 
of life. The Capuchins had a rough passage through the 16th cen- 
tury. They were harassed by the Conventuals and forbidden by 
the papacy to extend outside Italy. The defection (1542) to 
Protestantism of their second general, Bernardino Ochino, all but 
ruined them, and their leaders were not men of great ability. Nev- 
ertheless they increased rapidly, and by 1571 counted 17,000 broth- 
ers in Italy alone. In  the following centuries, when allowed to 
expand freely, they reached a maximum of 33,000 in 1750. They 
played almost as important a part as the Jesuits in the later stages 
of the Counter-Reformation, appealing to the lower orders and to 
the country people as well as to courts and castles. Among notable 
Capuchins were St. Lawrence of Brindisi, a papal diplomatist; 
Ange de Joyeuse, a leader in the wars of religion: Pkre Joseph du 
Tremblay. the "gray eminence"; Benet Canfield, the English mys- 
tical writer; St. Fidelis of Sigmaringen; and Marco Cristofori of 
Aviana, who played a part in the victory over the Turks in 1683- 
88 similar to that of St, John of Capistrano two centuries earlier. 
I n  England a group staffed the chapels for the Catholic queens 
Henrietta Maria and Catherine of Braganza. They were active 
in missionary and social work all over the world, notably in Amer- 
ica and Ireland. 

A f t e r  t h e  F r e n c h  Revolution.- The Franciscans suffered, 
though not so severely as the endoned orders, in the French Revo- 
lution and the subsequent liberal and secularizing epoch; they 
have always been most numerous in the Latin lands, and on the 
missions they were never reduced to nonentity. They revived 
with the religious revival of the early 19th century and again 
spread widely; during the mid-19th century years they developed 
their activities in every missionary field of the old and new worlds. 
Since the 16th century the order had consisted of three main 
branches, but whereas the Capuchins were undivided, and the Con- 
ven tua l~  had absorbed their largest offshoot (the so-called "im- 
proved Conventuals") in the 17th century, the Observants had 
consisted from early days of the Observants proper, the Reformed 
Observants. the Recollects, the Discalced and other smaller splin- 
ters. These were all united by Leo XI11 in 1897 with new consti- 
tutions under a single minister general. 

The Franciscans therefore form not one but three orders: the 
Conventuals (O.F.M. Conv.), the smallest group; the Observants 
(O.F.M.), the largest by far; and the Capuchins (O.F.M. Cap.). 
In 1960 the Observants had 37 provinces, including 5 in the 
United States, ni th  many friars of German origin; the Conventuals 
2 1  provinces, including 3 in the United States; the Capuchins 45 
provinces and other lesser groups, of which half are in Italy. 

Five popes have been Franciscans: Nicholas I V ;  Sixtus IV;  the 
two intensely dynamic 16th-century popes Julius I1 and Sixtus V;  
and Clement XIV, who suppressed the Jesuits. There have been 
numerous historians of the order since the Reformation, including 
the Irish friar Luke Wadding (1588-1657). I n  modern times the 
foundation (1879) of the College of St. Bonaventura a t  Quarrachi 
near Florence led to the establishment of a school of editors of the 
works of Bonaventura, Peter Lombard, Alexander of Hales, etc. 
A number of learned periodicals also have appeared, such as the 
Analecta Franciscans, the Achiviz~vr Franciscanurn historiczrm, th'e 
Antoniarz~~nr and the Fra?zziskartiscke Stz~dien, to say nothing of 
more popular productions in all languages. 

Among Franciscan scholars may be mentioned P. M.  Oliger, the 
historian of St. Francis, and A. Gemelli (d. 1959), founder and 
rector of the University of the Sacred Heart a t  Milan, both Ob- 



servants. Among social workers may be mentioned Theobald 
Mathew (d. 1856), the Irish "apostle of temperance," and his con- 
temporary Theodosius Florentini (d. 1865), the great Swiss phi- 
lanthropist. I n  theology, the Franciscans have always taken St. 
Bonaventura and Duns Scotus as guides, and from the latter they 
received the legacy of propagating the doctrine of the Immaculate 
Conception. In  the middle ages they introduced the Christmas 
crib, and since the 17th century they have popularized the devo- 
tion of the Way of the Cross, the indulgences of which they still 
distribute. I n  the 14th century the Franciscans were the first to 
establish charitable funds, montes  pietatis, to grant interest-free 
loans to the poor. 

The Observant habit is a dark brown tunic with rope girdle and 
round hood and sandals over bare feet; they wear a large tonsure. 
Conventuals wear a black tunic with white cord; a large, double, 
pointed hood; biretta, and shoes. The Capuchin habit is a coarse 
brown tunic with cord, pointed cowl, sandals and beard. 

The Franc iscan  Aim.-The widespread modern predilection 
for St. Francis, the intensive work done by historians of every 
tongue on Franciscan origins, and the selection of the saint and 
his first followers as figures of ideal beauty and simplicity, heralds 
of the modern love of nature and of animals, have perhaps led 
many writers to a certain neglect of perspective. They have ex- 
amined the original documents, have traced what seemed to them 
to be a decline from the original ideal, and have noted the lament- 
able divisions in the order in the late 13th century. As a conse- 
quence, those unfamiliar with the history of the church throughout 
the centuries have perhaps failed to appreciate the immense scope 
and the beneficent achievement of the Franciscans among the poor, 
the unfortunate and the heathen throughout the world from the 
time of St. Francis onward. They have been for centuries, and 
still are, by far the most numerous body of religious in the Roman 
Catholic Church, and in part a t  least their absence from the fore- 
front of the world's stage is due to their fidelity to the message 
of simplicity and poverty which they have received from their 
founder. 

Second Order.-The Second Order of St. Francis, known also 
as the Poor Ladies, Clarisses or Poor Clares, was founded at As- 
sisi by St. Clare (q.v.), a daughter of a noble family of the town. 
She took the veil a t  the hands of St. Francis in the Porziuncola 
on March 18, 1212, and together with her sister Agnes and others 
was lodged by him in the church of San Damiano, where she was 
joined by relatives and friends and became abbess in 12 16. Fran- 
cis gave her only verbal counsel and a short "way of life," and the 
first rule, an austere monastic directory, was imposed by Cardinal 
Ugolino (later Gregory I X )  in 1218-19. This was later modified 
to the second rule by Innocent IV in 1247. But Clare fought hard 
for union with the Friars Minor and the observance of full Fran- 
ciscan poverty, and a third rule, largely that of St. Francis and 
embodying her wishes, was approved by Pope Innocent IV only 
two days before her death; the papal letter was found when her 
tomb was opened in 1893. Long before this papal act the Poor 
Ladies had founded convents in north Italy and beyond the Alps, 
and they continued to be very numerous until the Reformation, 
despite the severity of their rule. 

The Second Order did not escape its share in the tribulations 
of the friars. Convents existed following each of the three rules, 
and a fourth became current in France. In  1263 Urban IV at  the 
instigation of St. Bonaventura united all the Clares under the 
slightly mitigated (second) rule of 1247, but several reforms in 
the direction of primitive austerity took place. The Colettines, 
named after their founder, St. Colette (q.v.) of Corbie, repre- 
sented one such (1417), the Conceptionists in Spain another 
(1489). In  1538 the Clare-Capuchinesses were founded in Italy; 
and finally the Clares of Strict Observance (Alcantarines) also in 
Italy, originated in 1630. The first and third of these multiplied 
greatly, particularly in France and Spain, respectively. All save 
the last-named still exist. 

The Poor Clares have always ranked among the most austere 
and penitential of the religious orders, and in the 20th century 
they share with the Carmelites (9.v.) a reputation for the strict 
observance of a dedicated contemplative life. Despite (or perhaps 

because of) the severity of its rule, the order has always counted 
among its members. especially in France and Germany, many 
women of royal, noble and gentle families, and has never decayed. 
I t  remains flourishing in the mid-20th century, with more than 
650 convents, chiefly in Spain and Italy but also throughout the 
world. including North and South America. Among the many 
saints, besides the foundress, her sister Agnes and St. Colette, may 
be mentioned St. Catherine of Bologna. 

The Poor Clares' habit is brown, with cord girdle and black 
veil, and they go barefoot except for wearing sandals out of doors, 

Thi rd  Order.-The Third Order of St. Francis, for men and 
women living in the world, was no more than a formalization of the 
message of St. Francis, who himself wrote a letter "to all Chris- 
tians." Perhaps as early as 1221 brethren and sisters "of penance" 
(i.e., pledged to a devout life) were in existence; certainly the 
Third Order was known as such in 1230. I t  meL a need in the grow- 
ing urban population of Europe that had hitherto been satisfied by 
semiorthodox associations and sects. I ts  members were distin- 
guished by an exact observance of all the fasts and other precepts 
of the church, by a refusal to bear arms or to take oaths save in 
specified circumstances. Christopher Columbus and Isabella I 
were members of this order. The constitutions of the order for 
those in the world were revised and mitigated by Leo XI11 in 1883, 
and by the 1960s there were more than 4,000,000 Franciscan 
"Tertiaries," both men and women, many of them given to works 
of charity and social service. 

Early in Franciscan history there arose a "regular" Third Order 
of communities under vow. The male branch was all but extin- 
guished at  the Reformation and later during the French Revolu- 
tion, but witnessed a revival after the mid-19th century, with 
numerous congregations, particularly in Holland and German- 
speaking countries, with derivatives in North America. Congrega- 
tions of Franciscan women Tertiaries are numerous all over the 
Catholic world. Both men and women are devoted to teaching, 
nursing and the auxiliary missionary activities. A revised rule and 
constitutions were given them by Pius X I  in 1927. 

Minims.-The Minims (Ordo Mininzorum) were founded by St. 
Francis (q.v.) of Paola in southern Italy about 1435, a t  first as a 
group of hermits. They were neither a reform of nor a revolt from 
the Franciscans, with whom they have never had organic connec- 
tion. They were a separate institute, deriving their inspiration 
from St. Francis of Assisi, particularly in his encouragement of 
simplicity and the eremitical life. Their name, intended to set 
them below the Friars Minor, was a token of humility, and they 
received from their founder a life of the most austere penance, 
with emphasis on silence and on abstinence from all foodstuffs 
save bread, vegetables. fruit and oil. The order received papal 
approval in 1474 and spread rapidly in the 16th century, particu- 
larly in Italy, France, Spain and the New World, and has survived 
to the present day in Italy. The habit of the Minims is a wide- 
sleeved black or natural wool tunic, with cord girdle, and a cape 
with hood. The order is governed by a corrector general. See 
MONASTICISM; ORDERS AND CONGREGATIONS, RELIGIOUS; see also 
references under "Franciscans" in the Index volume. 

BIBLIOGRAPHY.-L. Wadding, Annales Minorum (1625-54) ; M .  Heim- 
bucher, Orden und Kongregationen (1933-34) ; P.  Gratien, Historie des 
FrBres Mineurs (1928) ; D. Douie, The Fraticelli (1932) ; Father Cuth- 
bert, The Capuchins (1928) ; M .  D. Knowles, The Religious Orders in 
England, vol. i (1948). (M. D. K.) 

FRANCISCO MORAZAN, department in highlands of 
central Honduras. Area 3,068 sq.mi., pop. (1961) 283,607. About 
half of the inhabitants live in the district0 central, which includes 
Tegucigalpa (9.v.) the national and departmental capital. The 
many fertile highland valleys and basins are important agricul- 
turally producing poultry, corn, beans, potatoes, cotton, harvested 
forage grasses, cattle and swine. Mountain forests cover about 
34% of the department. Gold and silver are mined. Industries 
include foodstuffs, beverages, textiles, cigarettes. soap, glass, china 
and other clay products, matches, shoes and other leather goods, 
and furniture. The department was called Tegucigalpa until 1943 
when it was renamed in honour of the president of the Central 
American federation (1830-40). (C. F. J.) 

FRANCIS FERDINAND (1863-1914), Austrian arch- 



FRANCIS JOSEPH I 
duke whose assassination was the immediate cause of World War I, this period of his reign, for all its lack of liberty, did not lack 
was born in Graz on Dec. 18 1863, the eldest son of the archduke wise administrative reforms. Unfortunately, in his youth even 
Charles Louis, brother of Francis Joseph. more than his age, Francis Joseph was convinced both of the 

The death of the heir apparent, the archduke Rudolf. on impossibility and the impiety of constitutional methods. While 
Jan. 30, 1889, made Francis Ferdinand next in succession to the leaving his bureaucracy to control a docile people, he embarked 
throne after his father. who died in 1896 To enlarge his knowl- himself on an ambitious foreign policy. The army was increased; 
edge he embarked in 1892 on a one-year cruise round the u,orld. A and his natural piety heightened by his escape from a n  assassin's 
severe lung complaint forced him, beginning in 1895, to spend knife in 1853, and combined with visions of a revival of the old 
several years in the south under medical supervision. During this Holy Roman Empire, found vent in the conclusion of the Con- 
period his younger brother Otto (father of the future emperor cordat of 1855. Francis Joseph dreamed of a brilliant autocracy, 
Charles I) was regarded as likely to succeed to the throne. This resting on the church and the sword; but the foreign ventures of 
made Francis Ferdinand a deeply embittered man, full of con- his early years was as unlucky as they were ambitious. His 
tempt for the high society of Vienna. Through his desire to marry vacillating policy in the Crimean War left Austria isolated, and 
Sophie, Grifin Chotek (1868-1914), a lady in waiting, he came earned him the personal antagonism of the Tsar;  the war of 
into sharp conflict \vith the emperor and with the court, Only 1859 ended ill; his most brilliant plan of all, the convocation of 
after he had renounced his future children's rights to the throne a Furstentag in Frankfurt, under his own presidency, to  discuss 
was the morganatic marriage allowed (July 1, 1900). German affairs, was frustrated by the shrewdness of Bismarck in 

Francis Ferdinand's military interests centred chiefly on the preventing the king of Prussia from attending.   he hegemony 

navy In foreign affairs he considered the estrangement from  us- in Germany passed definitively to  Prussia a t  the end of the 
sia to be disastrous and tried. without endangering the alliance with Seven war 1866. 
Germany, to restore Austro-Russian understanding At home he These 18 Years of misfortune constitute the first ~ e r i o d  of 
had a clear eye for the difficulties that were bound to develop Francis Joseph's career-the period of hope, ambition and self- 
through the reckless policy of magyarization pursued by the Hun- confidence at  home and abroad. During this period he might 
garians agaillst the slavs in their half of the dual monarchy, ~t have justly been called a militarist; acts of repression and severity 
first he thought of a "triadic" reorganization of the monarchy, amounting to cruelty were ~ e r ~ e t r a t e d  in his name, and the 
with the slavs as the third force beside the G~~~~~~ and the H ~ ~ -  responsibility for them must lie with him, since he claimed the 
garians, L ~ ~ ~ ~ ,  holvever, he formed the plan of enforcing uni- right to autocracy. Hitherto, also, he had believed in his ability 
versal suffrage in Hungary before eventually receiving the croffn (he always believed in his right) to enforce an absolute system, 
of that kingdom, so as to secure the rights of the southern Slavs, and to be sole judge of his peoples' welfare. But the consistent 

~h~~~ plans lTere based not on any preference for the slavs but failure of his ambitions, involving Austria, as it  did, in a disastrous 

rather on realization that any nationalistic policy pursued by financial crisis, compelled him to come to terms with his subjects, 
one section of the population would endanger the multinational first and foremost the llagyars, but also the poles, Czechs and 
state of Austria. HIS relationship with Francis Joseph I was Germans. With the plainest reluctance and opposition, he was 

exacerbated by his contilluous pressure on the emperor, nho more forced step by step into the path of constitutionalism.  ranc cis 

and more left  things to  take care of but sharply re- Joseph's inner resistance to this necessity was manifested in the 

sented any interference with his prerogative. impatience and instability of his decisions. H e  was still far from 

From 1906 onlvard ~~~~~i~ ~ ~ ~ d i ~ ~ ~ d ~ ~  influence in military the ided of letting the people govern; the idea of sharing 
matters greTv VON HdTZEZJDORF, FRASZ), and in responsibility with the centralizing German bureaucracy alter- 

913 he became inspector general of the army. Though he thought nated in his mind with that of concessions t o t h e  politically less 

out his plans carefully it is doubtful whether the irascible, temper- desirable, but socially intelligible Magyar magnates As each in 

amental prince. whose harshness roused fear rather than affection, turn disappointed him, and seemed intolerably distasteful, he 

could have the problems that he uould have had to face flew to the extreme of the other' that the period 1 ~ 5 9 - ~ 7  

as emperor. On a visit to Bosnia-Hercegovina, he and his wife was marked by extraordinary vacillations which revealed another 

were assassinated by the Serbian student Gavrilo Princip on of the Emperor's weaknesses; he never trusted his ministers fully 
or for long, and looking on the most faithful of them only as 

June 28, 1914, at Sarajevo. servants and instruments, he threw them aside without a second 
See R. Kiszling, Erzherzog Fraizz Ferdinand v o n  ~s t e r re i ch -Es t e  thought when he was done with them, 

(1953). (K. 0. v. A ) 
The years 1866-6; formed the turning-point in Francis Joseph's 

FRANCIS JOSEPH I. (183~-1916), emperor of Austria life. H e  had been forced to accept the constitutional principle, 
and king of Hungary, was born on Aug. 18, 1830, eldest son of had come to termq with the Magyars, in token of which he was 
the archduke Francis Charles. second son of the reigning emperor a t  last crowned king in Hungary, and to admit definitively a 
Francis I., and Sophia, daughter of Maximilian I , king of Bavaria. constitutional regime in Austria. Th? period of adventure was 
Francis Joseph was educated in a severe and clerical atmosphere, over at  home, and to a large extent abroad, for if up  to 1870 he 
his preceptors including Mrtternich himself. On the outbreak of dreamed of revenge on Prussia, the decisive step was never 
the revolution of 1848 he served in Italy, under Radetzky; and taken, and after the foundation of the German Empire, Francis 
when the revolution was crushed, as the leaders of the reaction, Joseph accommodated himself-joylessly but without resistance- 
Schwarzenberg and if  indischgratz, wished to start afresh with to his diminished r81e in the west. In  his private life, too, a period 
a monarch not compromised by any concessions or promises to was closed. His marriage (April 24, 1854) with the beautiful 
the revolutionaries, Ferdinand was persuaded to abdicate in falour Elizabeth of Wittelsbach had been a true love-match; but the 
of his nephew (Dec. 2 ,  1848). During the first years of his reign couple soon became estranged, partly owing to the Emperor's 
(sue L i ~ ~ ~ ~ ~ ~ .  ENPIKE O F )  Franc~s Joseph vlas nholly under the fault, and partly to his mother's intrigues. His brother Maximilian 
influence of Schwarzenberg, his mother, and his tutor, Cardinal perished in Mexico in 1867; his only son Rudolph was no joy 
Rauscher. His rule began unauspiciously with the suppression to him. 
of liberty in Germany, in Italy and in Hungary, where Russian His word once pledged to Constitutionalism, Francis Joseph 
help was called in to crush the Magyars. Even in Austria, the stood by it. In  his heart he probably always looked on the Mag- 
parliament of Kremsier was suppressed, and on Dec. 31, 1851, yars as rebels; but he was socially sympathetic to their magnates, 
the young sovereign revoked the constitution which he himself and held loyally by the compromise of 1867; the prolonged crisis 
had enacted two years previously to establish a centralist absolu- of 1903 on was caused by Magyar endeavours to  alter the basis 
tism in which the monarch assumed the entire weight and respo~lsi- of the compromise, particularly of that prerogative to  which 
bility of government. After Schwarzenberg's death (April 1852), Francis Joseph held above all others-his undisputed control over 
Francis Joseph appointed no successor, but acted as his own the army. His natural sympathies were for the German race; 
Minister President. His conscientious diligence was untiring, and but the leading German party was that of the Liberals-middle- 
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class, anti-clerical and opposed to military expenditure-while 
the Slav districts were the stronghold of the feudal magnates. 
So Francis Joseph stood above party, a t  heart unsympathetic 
to  all, and playing off one against the other with a sole eye to 
the integrity of the monarchy. So far did his indifference to 
parliamentarism go, that he was actually largely instrumental 
in  the introduction of general suffrage into Austria, as a last 
attempt to play off a new factor against all the unsatisfactory 
parties alike. 

His foreign policy became increasingly pacific. H e  did, indeed, 
seek some compensation for his early losses in the occupation, 
and later annexation, of Bosnia and the Hercegovina; but these 
measures, especially the latter, were far  more defensive than is 
generally admitted. His personal influence was always on the 
side of peace, and although deeply shocked by the murder of the 
Archduke, he would probably have found some means of averting 
war with Serbia in 1914, had the conduct of foreign policy not 
slipped from his hands with advancing age. War once declared, 
he remained wholly loyal to  his German ally, although he would 
gladly have seen peace restored. For his illusions regarding suc- 
cessful war were gone; and he declared now that Austria "would 
be lucky if she got off with a black eye." 

His disillusionment was due in part t o  the unceasing bickering 
of his subjects, in part to  the increasing loneliness of his private 
life; for his wife was assassinated in 1897, his son Rudolph (9.v.)  
committed suicide in 1889, his nephew and heir, Francis Ferdinand 
(q .v . ) ,  was unsympathetic to  him. In  his old age he consorted 
m t h  few persons except his lifelong friend, Katharine Schratt, 
and his young grandchildren. The hostility between him and his 
subjects (to whose welfare he was always devoted) had vanished; 
but their reverence for him was too remote to  become active 
affection. 

Francis Joseph's invariable reserve, due partly to  his conscious- 
ness of his exalted position, was such that character-sketches or 
even anecdotes of him are rare. In  his old age his character 
softened; and he was always courteous, conscientious, industrious, 
and above all dignified. H e  had a prodigious memory and ex- 
perience, but an intellect not above the average, and a cold and 
somewhat ungenial nature, with no taste for the arts. His only 
passion was the chase. His great failing as a rule was his distrust 
of ability. Two of his phrases are illuminating: t o  the citizens 
of Frankfurt, in 1866, he said: "I have an unlucky hand"; and 
t o  the Field Marshal Conrad, a t  the end of his life: "Believe 
me, this realm cannot be ruled constitutionally." H e  died peace- 
fully on Nov. 21, 1916. (C. A. M.) 

BIBLIOCRAPHY.-B~~~~O~Z, "Kaiser Franz Joseph," Zeitschrift des 
deutschen Vereins fur  Geschichte Mahrens und  Schlesiens (1917) ; H. 
Friedjung, "Kaiser Franz Josef I.," Historische Aufsatze, p. 493 ff. 
(1919) ; Schneider, Kaiser Franz Josef und sein Hof (192 I )  ; A. A. v. 
Margutti, Vonz alten Kaiser (1921) new edition (1925) ; Oswald Red- 
Bch, "Kaiser Franz Josef," Neue Oesterreichische Biographie, Band I .  
(1923) ; 0 .  Redlich, Franz Josef (1928). 

FRANCIUM, the heaviest of the alkali elements, is highly 
unstable, existing only in short-lived radioactive forms. Francium 
(symbol Fr ,  atomic number 87) occurs in uranium ores as actinium 
K, one of the decay products of uranium 235. As early as 1914, 
S. Meyer, V. F. Hess and F. Paneth observed that actinium 227, 
which disintegrates chiefly by emission of beta particles (elec- 
trons), sometimes emits an alpha particle (helium nucleus) in- 
stead. The emission of the alpha particle must produce atoms of 
element 87 with mass number 223. 

I n  1939 Marguerite Perey, of the Curie laboratory in Paris, iso- 
lated the daughter product, actinium K (francium) and studied its 
properties. She is credited with the discovery of the element, 
which she named francium in honour of France. Actinium K 
(symbol AcK) has a half life of only 21 min. for the emission of 
beta particles. I t  is produced from actinium in only 1 . 2 %  of 
the disintegrations of the parent element. AcK in turn exhibits 
branching decay since in about one disintegration in ~o ,ooo  it 
decays by alpha particle emission. 

Several isotopes of francium have been produced artificially. 
FrZz1 is a member of the UZ3Visintegration series. Isotopes with 
mass numbers 2 I 2 and 2 I 7 through 2 2 2  have been identified among 

the radioactive products observed when targets of thorium or 
uranium are bombarded in high-energy cyclotrons. All of these 
isotopes are more unstable than AcK. Francium cannot be iso- 
lated in visible or weighable amounts. 

The chemistry of francium can be studied only by tracer meth- 
ods. In all respects its behaviour is that to be expected of an 
alkali element filling a place just below cesium in the periodic chart 
of the elements. I t  can be coprecipitated with alkali perchlorates, 
chloroplatinates or silicotungstates. I t  is not coprecipitated with 
insoluble hydroxides, carbonates. sulfides or fluoride precipitates. 
Adsorption on cation exchange resin is a useful method of isolation. 

BIBLIOGRAPHY.-M Perey, Le Journal de physique et le radium, 
v01. 10, p. 435 (1939) ; E. K. Hyde, Journal of Chemical Education, 
V O ~ .  36, pp 1 5- 2 1  (19j9). (E. K. H.) 

FRANCK, CESAR (1822-1890), French musical composer, 
a Belgian by birth who came of German stock, was born at  LiCge 
on Dec. 10, 1822. After some studies a t  LiCge he went to Paris in 
1837 and entered the conservatoire. His early compositions date 
from this period and include four trios for piano and strings, be- 
sides several piano pieces. Ruth, a biblical cantata, was produced 
with success a t  the conservatoire in 1846. An opera entitled Le 
Valet de ferme was written about this time but has never been 
performed. For many years Franck led a retired life, devoting 
himself to teaching and to his duties as organist, first a t  Saint- 
Jean-Saint-Fran~ois, then at  Ste. Clotilde, where he acquired a 
great reputation as an improvisor. H e  also wrote a mass, heard in 
1861, and a quantity of motets, organ pieces and other works of a 
religious character. 

Franck was appointed professor of the organ a t  the Paris con- 
sen~atoire in  succession to Fran~ois  Benoist, his old master, in 
1872, and the next year he was naturalized a Frenchman. A re- 
vival of his early oratorio, Ruth, had brought his name again be- 
fore the public, and this was followed by the production of 
Re'demption, a work for solo, chorus and orchestra, given under 
the direction of M. Colonne on April 10, 1873. The unconven- 
tionality of the music rather disconcerted the general public, but 
the work nevertheless made its mark. The following is a list of his 
subsequent compositions: Rebecca (1881), a biblical idyll for 
solo, chorus and orchestra; Les Be'atitudes, an oratorio composed 
between 1870 and 1880, perhaps his greatest work; the symphonic 
poems Les Bolzdes (1876), Le Chesseur maudit (1883), Les 
Djinns (1884) for piano and orchestra, Psyche (1888) for or- 
chestra and chorus; symphonic variations for piano and orchestra 
(188j); symphony in D (1889); quintet for piano and strings 
(1880); sonata for piano and violin (1886); string quartet 
(1889) ; prelude, choral and fugue for piano (1884) ; prelude, 
aria and finale for piano (1889) ; various songs, notably "La Pro- 
cession" and "Les Cloches du soir." Franck also composed two 
four-act operas, Hulda and Ghiselle, both of which were produced 
at  Monte Carlo after his death, which took place in Paris on Nov. 
8, 1890. The second of these was left by the master in an un- 
finished state, and the instrumentation was completed by several 
of his pupils. 

CCsar Franck's influence on his younger contemporaries was great. 
An inspiring teacher, who by the simplicity and beauty of his own 
nature won the love and devotion of all who came in contact with him, 
he numbered among his own actual pupils Vincent d'Indy, Henri 
Duparc, Ernest Chausson, J .  G. Ropartz, Gabriel PiernC, Pierre de 
Brilville, Charles Bordes and Guillaume Lekeu. A more sincere, modest, 
self-respecting composer probably never existed. In the centre of the 
brilliant French capital he was able to lead a laborious existence conse- 
crated to his threefold career of organist, teacher and composer. He 
never sought to gain the suffrages of the public by unworthy conces- 
sions but kept straight on his path, ever mindful of an ideal to be 
reached and never swerving therefrom. A statue was erected to his 
memory in Paris on Oct. 2 2 ,  1904, the occasion producing a panegyric 
from Alfred Bruneau, in which he spoke of the composer's works as 
"cathedrals in sound " 

See H .  Imbert, Portraits et Etudes, C h a r  Franck, etc. (1896) ; G. 
Derepas, Cdsar Franck (1897) ; V .  d'Indy, Cdsar Franck (1906, Eng 
trans, 1910). 
FRANCK, JAMES (1882- ), German-born physicist 

who received the Nobel prize for physics in 1925 with Gustav 
Hertz, was born in Hamburg on Aug. 26, 1882. He studied in the 
universities of Heidelberg and Berlin and became head of a de- 
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partment in the Kaiser Wilhelm Institute of Physical Chemistry first as professor of Greek and oriental languages, and then as profes- 
a t  Berlin-Dahlem and later ( 1 ~ ~ 0 )  professor of physics a t  Gat- sor of theology. There he continued to teach and preach for the next 
tingen. 193 he was appointed professor in ~~h~~ ~ ~ ~ k i ~ ~  uni. 36 years, until his death on June 8, 1727, and Halle became a centre of 

pietism. 
versity, Baltimore, and in 1938 professor of physical chemistry At Halle in 1695 he instituted what is often called a "ragged school," 
at  The University of Chicago, eventually becoming a citizen of supported by public charity. In 1698 there were roo orphans under 
the United States. His researches lay in the fields of photochemis- his charge to be clothed and fed, besides 500 children who were taught 
try and atomic physics and include determinations from molecular as day scholars. The schools grew in importance and are still known 

as the Francke'sche St i f tungen.  
band spectra of the energy levels of the dissociation of molecules. see H, E, F, Guericke, A .  H .  Fyancke (1827 Eng. tr., 1837) ; A.  Stein, 
He was awarded the Nobel Prize fo r  researches on the changes of A. H .  Francke (3rd ed., 1894) ; Herzog-Hauck's Realencyklopiidie (ed., 
energy occurring on the collision of atoms with electrons, from 1899); Knuth, Die Francke'.rchen St i f tungen (2nd ed., 1903). 
which i t  appeared that an  electron must have a certain minimum FRANCKE, MEISTER, German painter of altarpieces, was 
energy (measured in volts as ionization potential) in order to active in Hamburg during the first half of the 15th century. His  
ionize an atom and that  this potential varied for  the different name occurs in a contract with the travelers to England, dated 
gases. This result gave experimental proof to the fundamental 1424. in which the artist undertakes to paint an  altarpiece for  a 
assumptions of Niels Bohr's theory of the atom, namely, that an chapel in the church of St. John a t  Hamburg. Nine separate por- 
atom can take up  internal energy only in such discrete amounts tions of this work are now in the museum a t  Hamburg. Two  
as transform i t  from one stationary state to another stationary represent scenes from the life of Thomas of Canterbury, and seven 
state. (D. McK.1 scenes from the life of Christ, including a fragment of "The Cruci- 

FRANCK or FRANK (latinized FRANCUS), SEBASTIAN fixion." Besides these, few pictures can be ascribed to  him with 
(6. 1499-c 1543),  German freethinker, born about I499 a t  certainty. One of these is the "Christ as the Man  of Sorrows" in 
Donauworth, whence he styled himself Franck von Word. He the museum a t  ~ ~ i ~ ~ i ~ ,  an early work, and another is a later rep- 
entered the university of Ingoldstadt (1515) and proceeded resentation of the same subject in the museum a t  Hamburg. 
thence to the Dominican College, incorporated with the univer- &feister Francke's style, though doubtlessly the  product of  the  
sity, a t  Heidelberg. Having taken priest's orders, he held in ar t  of his time. is that of a strong personality, and all a t tempts  to 
1524 a cure in the neighhourhood of .4ugsburg, but in 1525 went over 
to the Reiormed party at ru'uremberg and became preacher at Gusten- relate i t  to other schools have failed. With  feeling for the decora- 
felden, ~i~ first work was a G~~~~~ translation with (1528) tive value of colour and for two-dimensional design, he  combined 
of the first part of the Diallage, or Conciliatio locorum Scripturae, a realistic rendering of detail and a somewhat exaggerated expres- 
directed against Sacramentarians and Anabaptists by Andreti, Althamer, sion of emotions, T o  judge from numerous altarpieces in the north 
then deacon of s t .  ~ebald ' s  at  Nuremberg. On March 17, 1 5 2 ~ )  he of Germany, \vhich recall his style, his influence must have been married Ottilie Beham, whose brothers, pupils of -4lbrecht Durer, had 
got into trouble through Anabaptist leafiings. In I jzg he produced a widespread. 
free version (Klagbrief der armen Diirftigen in  England) of the famous FRANCKEN. A number of Flemish painters of this name 
SuPPlycacyfln o f  the Beggers, of Simon Fish. In the autumn of 1529 he cultivated their ar t  in Antwerp. Belg., during the 16th and 17th 
went to Strasbourg, and there began his intimacy with Caspar Schwenk- 
feld. There, too, he published his most important work, the Chronica, centuries' of them and some bore the same 

ze i tbuch  und ~ ~ ~ ~ h i ~ h ~ ~ b i b ~ l  ( I  j31). largely a on the basis Christian name in succession. Hence, there is unavoidable con- 
of the Nuremberg Chronicle (1493). I t  is too much to call him "the fusion in the subsequent classification of paintings not widely 
first of German historians"; he is a forerunner of Gottfried Arnold, differing in style or execution. Frans Francken the first, finding a 
with more vigour and directness of purpose. Driven from Strasbourg rival in F~~~~ ~~~~~k~~ the second, described himself as <<the  by the authorities, after a short imprisonment in 1531 he tried to make 
a living as a soapboiler at Esslingen, moving in 1533 *Ar a better market elder," in contradistinction to his son, who signed himself " the 
to Ulm, where (1534) he was admitted as a burgess. younger." But  when Frans the second was threatened with com- 

His Weltbuch,  a supplement to his Chronica, was printed at Tiibingen petition f rom Frans the third, he called himself " the elder," while 
in 1334 ; the publication, in the same year, of his Paradoxa at Ulm Frans the third called himself "the younger." I t  is possible, though 
brought him into trouble with the authorities, and after the publication not by any means easy, to sift the lvorks of these artists, ~h~ of his Guldin drch  (with pagan parallels to Christian sentiments) 
(Augsburg 1338) and Germaniae chronicon (Frankfort 1538) he had family stems f rom NICHOLAS O F  ( 6 .  1535-1596) > an  
to leave Ulm (1539). At Base1 he found work as a printer, and there, art ist ,  none of whose works has survived. 
~robably .  he died ~n the winter of 1542-43. He had published in I539 HIERONYMUS (JEROM) FRANCKEK ( I  542-1610), the eldest son 
Kriegbiichlein des Friedens (pseudonymous), Schriflfliche und ganz 
griindliche AuslegunR des 64 psalms, Das verbiitschierte nzit siphen of Nicholas. studied under Frans Floris. I n  1566 H i e r o n ~ m u s  was 
Siegeln verschlossene Buch (a biblical index, exhibiting the dissonance one of the masters employed to decorate the palace of Fontaine- 
of Scripture) ; in 1541 his Spruchworter (a collection of proverbs, sev- bleau, and in I 574 he obtained the appointment of court painter 
era1 times reprinted with variations) ; in 1542 a new edition of his from Henry 111, In 1 6 ~ 3 ,  when Karel van Mander wrote his 
Paradoxa; and some smaller works. biography of Flemish artists. Hieronymus was still in Paris. Franck combined the humanist's passion for freedom with the mys- 
tic's devotion to the religion of the spirit. ~i~ breadth of human Among his earliest works was a "Nativity" in the Dresden museum. 
sympathy led him to positions which the comparative study of religions executed in co-operation with Floris. Another of his important 
has made familiar, but for which his age was unprepared. Luther works is the "Abdication of Charles V" in the Amsterdam museum. 
contemptuously dismissed him as a "devil's mouth." Pastor Frecht of Equally interesting is a "Portrait of a Falconer," dated 1558, in 
Nuremberg pursued him with bitter zeal. In his last year, in a public 
Latin letter, he exhorted his friend John Campanus to maintain freedom the Brunswick Germany' 
of thought in face of the charge of heresy. FRANS FRANCKEN the first (c. 1542-1616), was the second son of 

See Hegler, in Hauck's Realencyklopiidie (1899) ; C .  -4. Hase, Nicholas of Herenthals. H e  matriculated a t  Antwerp in I 567, and 
Sebastian Franck v o n  Word  (1869) ; J .  F. Smith, in Theological Review died in that city in 1616. He ,  too, studied under. Floris. Several 
(April 1874) ; E. Tausch, Sebastian Franck vf ln  Donanworth und seine of his pictures are in the museum of Antwerp; another, dated I 597, 
Lehrer (1893) ; Prenzel, Kritische Untersuchung und Wiirdigzwzg von in the Dresden museum represents "christ  on the ~~~d to 
Sebastian Francks "Chronicon Germaniae" (1908) ; R. Jones. Spiritual 
Refornzers (1914) ; A. Reimann, Sebastian Franck als Geschichts- 
philosoph (1921) .  AMBROSIVS FRANCKEK ( I  j44-1618). the third son of Nicholas 

FRANCKE, AUGUST HERMANN (1663-1 72 j ) ,  Ger- of Herenthals, left more specimens of his skill than Hieronymus or  
man Protestant divine, was born on March 2 2 ,  1663. at  Liibeck. Frans the first. H e  started as a partner of Hieronymus a t  
H e  studied a t  Erfur t  and a t  Kiel, where he came under the influ- Fontainebleau, then returned to Antwerp, where he passed for his 
ence of the pietist Christian Kortholt (1633-941, then at  Leipzig guild in I 573. H e  died a t  h n t ~ v e r p  on Oct. 16. 1618. His  best 
where he graduated and where, in 168j  he became a Privatdocent. works are the "Plliracle of the Loaves and Fishes" and the "Martyr- 
A year later, by the help of his friend P.  Anton, and with the ap- dom of St.  Crispin," both in the Antwerp museum. 
proval and encouragement of P. J. Spener, he founded the Col- Frans Francken the first trained three sons to  his profession, 
legium Philobiblicum for the systematic study of the Bible, the eldest of T+-hom, though he practised as a master of guild a t  
philologically and practically. Interdicted from preaching at  Antwerp from 1600 to 1610. he left no trace of his labours. 
Erfurt and Dresden, he found a place in the new university of Halle. HIERONYM\IUS (JEROM) FRANCKEN ( I  j 78-1623), the second son 



FRANCO-FRANCO-GERMAN WAR 
of Frans the first! took service with his uncle Ambrosius. He was 
born in Antwerp on Sept. 12 ,  I 578, passed for his guild in 1607, 
and in 1620 produced a curious picture of "Horatius Cocles De- 
fending the Sublician Bridge," which is in the Antwerp museum. 

FR.~NS FRAXCKEN the second (1581-164z), the third son of 
Frans the first, signed his pictures until his father's death in 1616 
"the younger" and after 1630 "the elder." He  was born on May 6, 
1j81 in Antwerp. I n  1605 he entered the guild, of which he 
subsequently became president. He  died in Antwerp on May 6. 
1642. His earliest composition is the "Crucifixion," in the Belve- 
dere a t  Vienna, dated 1606. His compositions include "Adoration 
of the Virgin" (1616) in the gallery of Amsterdam, "Woman 
Taken in Adultery" (1628) in Dresden, "Seven Works of Charity" 
(1630) at Munich, "Prodigal Son" (1633) a t  the Louvre. 

FRAXS FRANCKEN the third (1607-1667), the son of Frans the 
second, passed in the Xntwerp guild in 1639 and died at  Antwerp 
on Aug. 21. 1667. His practice was chiefly confined to adding 
figures to the architectural landscapes pieces of other artists. He 
often introduced the figures into the works of Pieter Neefs the 
younger. 

FRANCO, an expression in foreign commerce, meaning that 
a price quoted includes not only the cost of the goods, but all 
the costs entailed in delivering them to the purchaser's address; 
i.e., cost, insurance. shipping freight, the import duty levied by 
the importing country, foreign carriage, etc. In  U.S. practice the 
term '.landed cost" comprises everything included in this term 
except land transportation charges from foreign customs to con- 
signee's warehouse. 

FRANCO BAHAMONDE, FRANCISCO (1892- ), 
Spanish soldier and statesman. was born Dec. 4, 1892. a t  El Ferrol, 
Galicia. In  190 j he entered the military academy of Toledo, and 
in 1910 volunteered for military service in Morocco. By 1920 he 
was second in command of the Spanish foreign legion, and under 
Primo de Rivera was director of the General Military academy at  
Saragossa. Cnder the 1931 republic he was transferred to the 
Balearic Islands and later returned to Ikforocco. I n  1936 he was 
sent to the Canary Islands. 

On the outbreak of the civil war in July 1936 he flew to Tetuan, 
Spanish Morocco, and there organized the transport of troops to 
the Spanish mainland, where he soon followed. Upon the death 
of Gen. Josi. Sanjurjo, General Franco became leader of the in- 
surgents. (See SPAIX.) At the outbreak of World War I1 Franco 
issued a declaration of "strictest neutrality" in Sept. 1939, and 
again in May 1940, but on Italy's entry into the war he decided 
upon "nonbelligerency." On Oct. 2 3 ,  1940, he met Adolf Hitler 
and thereafter left no doubt of his proaxis sympathies. From 
June 1941 he sent "volunteers" to fight with Germany against the 
U.S.S.R., declaring that the Allies had lost the war already. But, as 
it became clear that they were winning, he changed his front, proclaim- 
ing himself in Oct. 1943 a "strict neutral" again, and, under pressure, 
expelling Germans from Tangier, cutting moliram supplies to Germany 
and withdrawing his "volunteers" from the U.S.S.R. His pleas io_r a 
negotiated peace were ignored by the United Nations, as were his 
claims that Spain should have a place at the peace conierence. In- 
ternally, his chief concern was to check the growing power of the 
Falanee and to restore traditional forms, such as the Cortes (July 
1 ~ 4 2 ) :  He also frequently hinted at a restoration oi the monarchy. 
In April 194j  General Franco broke off relations with Japan. The 1947 
Succession act confirmed him as head of the state for life and gave him 
the right to name his successor. 

B I B L I O C R . ~ P H ~ . - J O ~ ~ U ~ ~  Arraris, Francisco Franco, The Times and 
the Man, pro-Franco (1938) ; Frank Jellinek, The Civil War in Spaln, 
anti-Franco (London, 1938) ; E. Allison Peers, Spain in Eclipse, 19.37- 
1943 (London, 1943). (E. A. P.) 

FRANCO-GERMAN WAR ( IS  70-1871). The victories of 
Prussia in 1866 over the Austrians and their German allies (see 
SEVEN WEEKS' WAR) rendered it evident to the statesmen and 
soldiers of France that a struggle between the two nations could 
only be a question of time. Belated measures were initiated in 
France to place the armament and equipment of the troops on 
a level with the requirements of the times. The chassepot, a new 
breech-loading rifle, immensely superior to the Prussian needle- 
gun, was issued; the artillery trains were overhauled, and a new 
machine gun, the mitrailleuse, from which much was expected, 
introduced. Wide schemes of reorganization (due mainly to 

Marshal Niel) were formulated, but little was done to put them 
into effect. The emperor Napoleon I11 also nourished illusory 
hopes of an alliance with Austria and Italy. I n  the first week of 
June 1870, General Lebrun, as his confidential agent, was sent 
to Vienna to try to concert a plan of joint operations with 
Austria against Prussia. Italy was also to be included. 

What grounds there were for Napoleon's trust in the project re- 
mains uncertain, but in any case they were discounted by the fact 
that Moltke's plans were based on an accurate estimate of the 
time it would take Austria to mobilize and on the effect of a 
series of victories on French soil. In  strong contrast to the 
French, plans for the strategic deployment of the Prussian army 
were prepared by the general staff and kept up to date year by 
year as fresh circumstances (e.g., the co-operation of the minor 
German armies) arose and new means of communication came 
into existence. The campaign was actually opened on a revise 
of 1868-69, to which was added on May 6, 1870 a secret mem- 
orandum for the general staff. 

Strategic  D e p l o y m e n t  of G e r m a n  Armies.-Under the 
German organization then existing the preliminary to all active 
operations was of necessity full and complete mobilization Then 
followed transport by road and rail to the line selected for the 
"strategic deployment," and it was essential that no part of these 
operations should be disturbed by action on the part of the 
enemy. But no such delay imposed itself of necessity upon the 
French, and a vigorous offensive was so much in harmony with 
their traditions that the German plan had to be framed so as to 
meet such emergencies. On the whole, Moltke concluded that the 
enemy could not undertake this offensive before the eighth day 
after mobilization. At that date about five French army corps 
(150,ooo men) could be collected near Metz. and two corps 
(jo,ooo) near Strasbourg; and as it was six days' march from 
Metz to the Rhine, no serious attack could be delivered before 
the 14th day, by which day it could be met by superior forces 
near Kirchheimbolanden. As, however, the transport of the 
bulk of the Prussian forces could not begin till the ninth day, 
their ultimate line of detrainment need not be fixed until the 
French plans were disclosed, and, as it was important to strike at 
the earliest moment possible, the deployment was provisionally 
fixed to be beyond the Rhine on the line Wittlich-Neunkirchen- 
Landau. Of the 13 north German corps three had to be left 
behind to guard the eastern frontier and the coast, one other, 
the VIII,  was practically on the ground already and could con- 
centrate by road, and the remaining nine were distributed to the 
I X  through railway lines available. These ten corps were grouped 
in three armies, and as the French might violate Belgian neutrality 
or endeavour to break into southern Germany, two corps (Prus- 
sian Guard and Saxon XI1  corps) liere temporarily held back 
at a central position.around Mainz, whence they could move 
rapidly up or down the Rhine valley. If Belgian neutrality re- 
mained unmolested, the reserve would join the I11 army on the 
left wing, giving it a two to one superiority over its adversary; 
all three armies would then wheel to the right and combine in 
an effort to force the French armv into a decisive battle on the 
Saar on or about the ngrd day. As in this uheel the army on 
the right formed the pivot and was required only to stand fast, 
two corps only were allotted to i t ;  two corps for the present 
formed the I11 army, and the remaining five were assigned to the 
I1 army in the centre. 

When (July 16-17) the south German states decided to throw 
in their lot with the rest, their three corps were allotted to the 
I11 army, the guards and Saxons to the I1 army, while the three 
corps originally left behind were finally distributed one to  each 
of the three German armies. 

Positions of the F r e n c h  Forces.-On the French side no such 
plan of operations was in existence when on the night of July 
15 Kriegs mobil was telegraphed all over Prussia. An outline 
scheme had indeed been prepared as a basis for agreement with 
Austria and Italy, but practically no details were fixed, and the 
troops were without transport and supplies. Nevertheless, as 
speed was the essence of the contract, the troops were hurried up 
without waiting for their reserves-whose mobilization was then a 
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slow and complicated system-and the Prussian Intelligence De- 
partment was able to inform Moltke on the 2znd of July (seven~h. 
day of mobilization) that the French stood from right to left 
in the following order, on or near the frontier: 

I. Corps . . Marshal MacMahon, duke of Magenta(Strasb0urg) 
v. 3 ,  . . General de Failly (Saargemund and Bitche) 
11. j, . . General Frossard (St. Avold) 
Iv. ,, . . General de Ladmirault (Thionville) 

With, behind them: 
111. . . Marshal Bazaine (Rfetz) 
~ u a r d '  , . General Bourbaki (Nancy) 
VI. Corps . . Marshal Canrobert (Chhlons) 

VII. ,, . . General FClix Douay (Belfort) 

If therefore they began a forward movement on the 23rd 
(eighth day) the case foreseen by Moltke had arisen, and it be- 
came necessary to  detrain the 11. army upon the Rhine. Without 
waiting for further confirmation of this intelligence, Moltke, 
with the consent of the king, altered the arrangements accord- 
ingly, a decision which, though foreseen, exercised the gravest in- 
fluence on the course of events. As it happened this decision was 
premature, for the French could not yet move. The French rear 
services were chaotic. Supply trains had to be organized by 
requisition from the inhabitants, and even arms and ammunition 
procured for such reserves as had succeeded in joining. Never- 
theless, by almost superhuman exertions on the part of the rail- 
ways and administrative services, all essential deficiencies were 
made good, and by July 2 8  (13th day) the troops had received 
all that was absolutely indispensable and might well have been 
led against the enemy, who, thanks to Moltke's premature action, 
were for the moment a t  a very serious disadvantage. But the 
French generals did not utilise this opportunity to concentrate 
upon the heads of the Prussian columns as they struggled through 
the defiles of the Hardt. 

To  meet the possible danger, which came to his knowledge 
during the course of the 2gth, Moltke sent a confidential staff 
officer, Colonel v. Verdy du Vernois, to  the 111. army to impress 
upon the crown prince the necessity of an immediate advance to 
distract the enemy's attention from the I. and 11. armies; but, 
like the French generals, the crown prince pleaded that he could 
not move until his trains were complete. Fortunately for the 
Germans, the French intelligence service not only failed to in- 
form the staff of this opportunity, but it allowed itself to be 
hypnotized by rumours. In  imagination they saw oncoming men 
behind every forest, and, to guard against these dangers, the 
French troops were marched and counter-marched along the 
frontiers in the vain hope of discovering an ideal defensive 
position which should afford full scope to the power of their new 
weapons. 

As these delays were exerting a most unfavourable effect on 
public opinion not only in France but throughout Europe, the 
emperor decided on Aug. I to initiate a movement towards the 
Saar, for its moral effect. 

On this day the French corps held the following positions from 
right to left: 

I. Corps. . . . Hagenau 
11 ,, . . . . Forbach 

111 , . . . . St. Avold 
IV. .. . . . . Bouzonville 
V. , . . . . Bitche 

1 , . . . . Chilons 
1 , . . , . Belfort and Colmar 
Guard . . . . nearllietz 

Saarbrucken.-The French 11. corps was directed to advance 
on the following morning direct on Saarbriicken, supported on 
the flanks by two divisions from the V. and 111. corps. The order 
was duly carried out, and the Prussians (one battalion, two 
squadrons and a battery), seeing the overwhelming numbers 
opposed to them, fell back fighting and vanished to the north- 
ward, having given a very excellent example of steadiness and 
discipline to their enemy. The latter contented themselves by 
occupying Saarbriicken and its suburb St. Johann, and here, as 
far as the troops were concerned, the incident closed. I t s  effect, 

however, proved far-reaching. The Prussian staff could not con- 
ceive that nothing lay behind this display of five whole divisions. 
and immediately took steps to meet the expected danger. I n  
their excitement, although they had announced the beginning of 
the action to the king's headquarters a t  hlainz, they forgot to  
notify the close and its results, so that bloltke was not in pos- 
session of the facts till noon on the 3rd of August. Meanwhile, 
Steinmetz, left without instructions and fearing for the safety of 
the 11. army, the heads of whose columns were still in the defiles 
of the Hardt, moved the I. army from the neighbourhood of 
Merzig obliquely to his left front, so as to  strike the flank of 
the French army if it continued its march towards Kaiserslautern, 
in which direction it appeared to be heading. 

Whilst this order was in process of execution, Moltke, aware 
that the 11. army was behind time in its march, issued instructions 
to Steinmetz for Aug. 4, which entailed a withdrawal to  the rear, 
the idea being that both armies should, if the French advanced, 
fight a defensive battle in a selected position farther back. Stein- 
metz obeyed, though bitterly resenting the idea of retreat. This 
movement, iurther, drew his left across the roads reserved for 
the right column of the 11. army, and on receipt of a peremptory 
order from Prince Frederick Charles to evacuate the road, Stein- 
metz telegraphed for instructions direct to the king, over Aloltke's 
head. I n  reply he received a telegram from Moltke, ordering 
him to clear the road at  once, and couched in terms which he 
considered as a severe reprimand. An explanatory letter, meant t o  
soften the rebuke, was delayed in transmission and did not reach 
him till too late to  modify the orders he had already issued I t  
must be remembered that Steinmetz a t  the front was in a better 
position to  judge the apparent siiuation than was Moltke a t  
Mainz, and that all through the day of Aug. j he had received 
intelligence indicating a change of attitude in the French army. 

B a t t l e  of Spicheren.-The news of the German victory at  
Weissenburg on the 4th (see below) had in fact completely 
paralysed the French headquarters, and orders were issued by 
them during the course of the 5th to concentrate the whole 
army of the Rhine on the selected position of Cadenbronn. As 
a preliminary, Frossard's corps withdrew from Saarbriicken and 
began to entrench a position on the Spicheren heights, 3,000 yd. 
to  the southward. Steinmetz, therefore, being quite unaware of 
the scheme for a great battle on the Saar about Aug. 9, felt that 
the situation would best be met, and the letter of his instructions 
strictly obeyed, by moving his whole command forward t o  the 
line of the Saar, and orders to this effect were issued on the 
evening of the 5th. I n  pursuance of these orders, the advance 
guard of the 14th division (Lieutenant General von Kameke) 
reached Saarbriicken about g A.M. on the 6th, where the Germans 
found to their amazement that the bridges were intact. T o  
secure this advantage was the obvious duty of the commander on 
the spot, and he at  once ordered his troops to occupy a line of 
low heights beyond the town to serve as  a bridge-head. As the 
leading troops deployed on the heights Frossard's guns on the 
Spicheren Plateau opened fire, and the advanced guard battery 
replied. The sound of these guns unchained the whole fighting 
instinct carefully developed by a long course of Prussian man- 
oeuvre training. Everywhere, generals and troops hurried towards 
the cannon thunder. Kameke, even more in the dark than Stein- 
metz as to bloltke's intentions and the strength of his adversaries, 
attacked at  once, precisely as he would have done at  manoeuvres, 
and in half an hour his men were committed beyond recall. As 
each fresh unit reached the field it was hurried into action where 
its services were most needed, and each fresh general as he arrived 
took a new view of the combat and issued new orders. On the 
other side, Frossard, knowing the strength of his position, called 
on his neighbours for support. and determined to hold his ground. 
Victory seemed certain. There were sufficient troops within easy 
reach to have ensured a crushing numerical superiority. But the 
other generals had not been trained to mutual support, and thought 
only of their own immediate security, and their staffs were too 
inexperienced to act upon even good intentions; and, finding him- 
self in the course of the afternoon left to his own devices, 
Frossard began gradually t o  withdraw, even before the pressure 
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of the 13th German division on his left flank (about 8 p.nr.) 
compelled his retirement. When darkness ended the battle the 
Prussians were scarcely aware of their victory. Steinmetz: who 
had reached the field about 6 P.M., rode back to his headquarters 
without issuing any orders, while the troops bivouacked where 
they stood, the units of three army corps being mixed up in 
almost inextricable confusion. But whereas out of 42,900 Prus- 
sians with 1 2 0  guns, who in the morning lay within striking 
distance of the enemy, no fewer than 27,000, with 78 guns were 
actually engaged; of the French. out of 64.000 with 2 1 0  guns only 
24.000 with go guns took part in the action. 

A c t i o n  of Weissenburg.-Meanwhile on the German left wing 
the 111. army had begun its advance. Early on Aug. 4 it crossed 
the frontier and fell upon a French detachment under Abel Douay, 
which had been placed near Weissenburg, partly to cover the 
Pigeonnier pass, but principally to consume the supplies accumu- 
lated in the little dismantled fortress, as these could not easily 
be moved. Against this force of under 4,000 men of all arms, 
the Germans brought into action successively portions of three 
corps, in all over 2j,ooo men with go guns. After six hours' 
fighting, in which the Germans lost some 1.500 men, the gallant 
remnant of the French withdrew deliberately and in good order, 
notwithstanding the death of their leader a t  the critical moment. 
The Germans were so elated by their victory over the enemy, 
whose strength they naturally overestimated, that they forgot to 
send cavalry in pursuit, and thus entirely lost touch with the 
enemy. 

Next day the advance mas resumed, the two Bavarian corps 
moving via Mattstall through the foothills of the Vosges, the 
V. corps on their left towards Preuschdorf, and the XI .  farther 
to the left again, through the wooded plain of the Rhine valley. 
The 4th cavalry division scouted in advance, and army head- 
quarters moved to Sulk About noon the advanced patrols dis- 
covered MacMahon's corps in position on the left bank of the 
Sauer (see W~RTH). AS his army was dispersed over a wide area, 
the crown prince determined to devote the 6th to concentrating 
the troops, and. probably to avoid alarming the enemy, ordered 
the cavalry to stand fast. 

At night the outposts of the I. Bavarians and V. corps on the 
Sauer saw the fires of the French encampment and heard the 
noise of railway traffic, and rightly conjectured the approach of 
reinforcements. MacMahon had in fact determined to stand in 
the very formidable position he had selected, and he counted on 
receiving support both from the VII. corps (two divisions of which 
were being railed up from Colmar) and from the V. corps, which 
lay around Bitche. 

B a t t l e  of Worth.-At dawn on Aug. 6 the commander of the 
V. corps outposts noticed certain movements in the French lines, 
and to clear up the situation brought his guns into action. As at 
Spicheren, the sound of the guns set the whole machinery of 
battle in motion. The French artillery immediately accepted the 
Prussian challenge. The I .  Bavarians, having been ordered to 
be ready to move if they heard artillery fire, immediately ad- 
vanced against the French left, encountering presently such a 
stubborn resistance that parts of their line began to give way. 
The Prussians of the V. corps felt that they could not abandon 
their allies, and Kirchbach, calling on the XI .  corps for support, 
attacked with the troops at  hand. When the crown prince tried 
to break off the fight it was too late. Both sides we're feeding 
troops into the firing line, as and where they could lay hands 
on them. Up to 2 P.M. the French fairly held their own! but 
shortly afterwards their right yielded to the overwhelming pressure 
of the XI.  corps, and by 3.30 it was in full retreat. The centre 
held on for another hour, but in its turn was compelled to yield, 
and by 4.30 a11 organized resistance was at  an end. The dCbris of 
the French army was hotly pursued by the German divisional 
squadrons towards Reichshofen, where serious panic showed itself. 
When at  this stage the tardy supports sent by de Failly from 
Bitche came on the ground they saw the hopelessness of inter- 
vention, and retired whence they had come. Fortunately for the 
French, the German 4th cavalry division, on which the pursuit 
should have devolved. had been forgotten by the German staff, and 

did not reach the front before darkness fell. Out of a total of 
82,000 within reach of the battlefield, the Germans succeeded in 
bringing into action 77,joo. The French, who might have had 
jo,ooo on the field, deployed only 37,000, and these suffered a 
collective loss of no less than 20.100; some regiments losing up 
to 90% and still retaining some semblance of discipline and order. 

Under cover of darkness the remnants of the French army 
escaped. When at  length the 4th cavalry division had succeeded 
in forcing a way through the confusion of the battlefield, all 
touch with the enemy had been lost, and being without firearms 
the troopers were checked by the French stragglers in the woods 
and the villages, and thus failed to establish the true line of retreat 
of the French. Ultimately the latter, having gained the railway 
near LunCville,, disappeared from the German front altogether, 
and all trace of them was lost until they were discovered, about 
Aug. 26, forming part of the army of Chblons, whither they had 
been conveyed by rail via Paris. This is a remarkable example 
of the strategical value of railways to an army operating in its 
own country. 

I n  the absence of all resistance, the 111. army now proceeded 
.to carry out the original programme of marches laid down in 
Moltke's memorandum of May 6, events having nullified the plan 
for a battle on the Saar, and marching on a broad front through 
a fertile district it reached the line of the Moselle in excellent 
order about Aug. 17, where it halted to await the result of the 
great battle of Gravelotte-St. Privat. 

Movements o n  t h e  Saar.--We return now to the I .  army at  
Saarbrucken. I t s  position on the morning of Aug. 7 gave cause 
for the gravest anxiety. At daylight a dense fog lay over the 
country, and through the mist sounds of heavy firing came from 
the direction of Forbach, where French stragglers had rallied 
during the night. The confusion on the battlefield was appalling, 
and the troops in no condition to go forward. Except the grd, 
5th and 6th cavalry divisions no closed troops were within a 
day's march; hence Steinmetz decided to spend the day in re- 
organizing his infantry, under cover of his available cavalry. 
But the German cavalry and staff were unequal to their task. 
The 6th cavalry division, which had bivouacked on the battlefield, 
sent on only one brigade towards Forbach, retaining the re- 
mainder in reserve. The sth, thinking that the 6th had already 
undertaken all that was necessary, withdrew behind the Saar, and 
the 3rd, also behind the Saar, reported that the country in its 
front was unsuited to cavalry movements, and only sent out a 
few officers' patrols. These were well led, but were too few in 
number, and their reports were consequently unconvincing. 

In  the course of the day Steinmetz became very uneasy, and 
ultimately he decided to concentrate his army by retiring the 
VII. and VIII.  corps behind the river on to the I .  (which had 
arrived near Saarlouis), thus clearing the Saarbrucken-Metz road 
for the use of the 11. army. But at this moment Prince Fred- 
erick Charles suddenly modified his views. During the 6th of 
August his scouts had reported considerable French forces near 
Bitche (these were the V., de Failly's corps), and early in the 
morning of the 7th he received a telegram from Moltke inform- 
ing him that MacMahon's beaten army was retreating on the 
same place (the troops observed were in fact those which had 
marched to MacMahon's assistance). The prince forthwith de- 
flected the march of the Guards, IV. and X .  corps, towards Rohr- 
bach, whilst the IX.  and XII. closed'up to supporting distance 
behind them. Thus, as Steinmetz moved away to the west and 
north, Frederick Charles was diverging to the south and east, 
and a great gap was opening ir, the very cent.re of the German 
front. This was closed only by the 111. corps, still on the battle- 
field, and by portions of the X. near Saargemund, whilst within 
striking distance lay 13o.ooo French troops, prevented only by 
the incapacity of their chiefs from a decisive counter-stroke. 

Fortunately for the Prussians, Moltke at  Mainz took a different 
view. Receiving absolutely no intelligence from the front during 
t t e  7th, he telegraphed orders to the I .  and 11. armies (10.25 
P.M.) to halt on the 8th, and impressed on Steinmetz the necessity 
of employing his cavalry to clear up the situation. The I .  army 
had already begun the marches ordered by Steinmetz. I t  was now 
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led back practically to its old bivouacs amongst the unburied march to the battle-field. But the French, too, turned back to 
dead. Prince Frederick Charles only conformed to Moltke's fight, and an obstinate engagement ensued, a t  the close of which 
order with the 111. and X. corps; the remainder executed their the Germans barely held the ground and the French w i t h d r m  
concentration towards the south and east. during the night under cover of the Metz forts. 

During the night of Aug. 7 Moltke decided that the French Still, though the fighting had been indecisive, the conviction of 
army must be in retreat towards the Moselle and forthwith victory remained with the Germans, and the idea of a French 
busied himself with the preparation of fresh tables of march retreat became an obsession. T o  this idea Moltke gave expression 
for the two armies, his object being to swing up the left wing in his orders issued early on the I jth, in which he laid down that 
to outflank the enemy from the south. This work, and the trans- the "fruits of the victory" of the previous evening could only be 
fer of headquarters to Homburg, needed time, hence no fresh reaped by a vigorous pursuit towards the passages of the Meuse, 
orders were issued to either army, and neither commander would where it  was hoped the French might yet be overtaken. This 
incur the responsibility of moving without any. The I .  army order, however, did not allow for the hopeless inability of the 
therefore spent a fourth night in bivouac on the battle-field. But French staff t o  regulate the movement of congested masses of 
Constantin von Alvensleben, commanding the 111. corps, a man men, horses and vehicles, such as were now accumulated in the 
of very different stamp from his colleagues, hearing at first hand streets and environs of Metz. Whilst Bazaine had come to no 
that the French had evacuated St. Avold, set his corps in motion definite decision whether to  stand and fight or continue to  retreat, 
early in the morning of Aug. 10 down the St. Avold-Metz road, and was merely drifting under the impressions of the moment, 
reached St. Avold and obtained conclusive evidence that the the Prussian leaders, in particular Prince Frederick Charles, 
French were retreating. saw in imagination the French columns in rapid orderly move- 

Advance  t o  t h e  Moselle.-During the 9th after 48 wasted ment towards the west, and calculated that a t  best they could not 
hours the orders for the advance to the Moselle were issued. be overtaken short of Verdun. 
These were based, not on an exact knowledge of where the I n  this order of ideas the whole of the 11. army, followed on 
French army actually stood, but on the opinion Moltke had its right rear by two-thirds of the I .  army (the I. corps being 
formed as to where it ought to have been on military grounds detached to observe the eastern side of the fortress), were pushed 
solely. on towards the Moselle, the cavalry far in advance towards the 

Actually on Aug. 7 the emperor had decided to attack the Meuse, whilst only the 5th cavalry division was ordered to scout 
Germans on the 8th with the whole Rhine Army, but this decision towards the Metz-Verdun road, and even that was disseminated 
was upset by alarmist reports from the beaten army of Mac- over far too wide an area. 
Mahon. He then decided to retreat to the Moselle, as Moltke Later in the day (15th) Frederick Charles sent orders t o  the 
had calculated, and there to  draw to himself the remnants of 111. corps, which was on the right flank of his long line of columns 
MacMahon's army (now near LunCville). At the same time he and approaching the Moselle a t  Corny and NovCant, to  march 
assigned the strictly executive command of the Rhine Army to via Gorze to Mars-la-Tour on the Metz-Verdun road; to  the X 
Marshal Bazaine. This retreat was begun during the course of corps, strung out along the road from Thiaucourt to  Pont-8- 
Aug. 8 and 9; but on the night of the 9th urgent telegrams from Mousson, to  move to Jarny; and for the remsinder to push on 
Paris induced the emperor to suspend the movement, and during westward to seize the Meuse crossings. No definite information 
the 10th the whole army took up a strong position on the French as to  the French army reached him in time t o  modify these in- 
Nied. structions. 

hleanwhile the 11. German army had received its orders to Meanwhile the 5th (Rheinbaben's) cavalry division, a t  about 
march in a line of army corps on a broad front in the general three in the afternoon, had come into contact with the French 
direction of Pont-8-Mousson, well to  the south of Metz. The cavalry in the vicinity of Mars-la-Tour, and gleaned intelligence 
1 .rmy was to follow by short marches in Cchelon on the right; enough to show that no French infantry had as yet reached 
only the I11 corps was directed on Falkenberg, a day's march Rezonville. The commander of the X.  corps a t  Thiaucourt, 
farther towards Metz along the St. Avold-Metz road. The move- informed of this, became anxious for the security of his flank 
ment was begun on the ~ o t h ,  and towards evening the French army during the next day's march and decided to push out a strong 
was located on the right front of the 111. corps. This entirely flanking detachment under Caprivi, t o  support Rheinbaben and 
upset hfoltke's hypothesis, and called for a complete modification maintain touch with the 111. corps marching on his right rear. 
of his plans, as the 111. corps alone could not be expected to resist B a t t l e  of Vionville-Mars-la-Tour.-Alvensleben, to  whom 
the impact of Bazaine's five corps. The 111. corps therefore re- the 6th cavalry division had meanwhile been assigned, seems to 
ceived orders to stand fast for the moment, and the remainder of have received no local intelligence whatsoever; and at  daybreak 
the 11. army was instructed to wheel to the right and concentrate on the 16th he began his march in two columns, the 6th division 
for a great battle to the east of Metz on the 16th or 17th. Be- on Mars-la-Tour, the 5th towards the Rezonville-Vionville plateau. 
fore, however, these orders had been received the sudden retreat And shortly af ter  9.15 A.M. he suddenly discovered the truth. 
of the French completely changed the situation. The Germans The entire French army lay on his right flank, and his nearest 
therefore continued their movement towards the Moselle. On supports were almost a day's march distant. In  this crisis he 
the 12th Bazaine had been definitely invested with the command- made up his mind at  once to attack with every available man, 
in-chief of the Army of the Rhine and next day the French took and to continue to attack, in the conviction that his audacity 
up a fresh position 5 m. to the east of Metz, where they were would serve to conceal his weakness. All day long, therefore, the 
located by the cavalry and the advanced guards of the German Brandenburgers of the 111. corps, supported ultimately by the X 
I.  army. corps and part of the IX. ,  attacked again and again, despite re- 

B a t t l e  of Colombey-Borny.-Again Moltke ordered the I. pulse. The enemy was thrice their strength, but very differently 
army to observe and hold the enemy, whilst the 11. was to swing led, and made no adequate use of his superiority (battle of Vion- 
round to the north. The cavalry was to  scout beyond the Moselle ville-Mars-la-Tour). 
and intercept all communication with the heart of France (see Meanwhile Prince Frederick Charles, a t  Pont-&-Mousson, was 
METZ). By this time the \$hole German army had imbibed the still confident in the French retreat to the Meuse, and had even 
idea that the French were in full retreat and e~deavouring to issued orders for the 17th on that assumption. Firing had been 
evade a decisive struggle. When therefore during the 14th their heard since 9.15 A.M., and about noon Alvensleben's first report 
outposts observed signs of retreat in the French position, their had reached him, but it was not till after 2 that he realized the 
impatience could no longer be restrained; as at  LVorth and situation. Then, mounting his horse, he covered the I j m. t o  
Spicheren, an outpost commander brought up his guns, and at Flavigny over crowded and difficult roads within the hour, and 
the sound of their fire, every unit within reach spontaneously got on his arrival abundantly atoned for his strategic errors by  his 
under arms (battle of Colombey-Borny), In  a short time, with unconquerable determination and tactical skill. When darkness 
or without orders, the I., VII., VIII.  and IX. corps were in full put a stop to the fighting, he considered the position. Cancelling 
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all previous orders, he called all troops within reach to the battle- 
field and resigned himself to wait for them. The situation was 
indeed critical. The whole French army of five corps, only half 
of which had been engaged, lay in front of him. His own army 
lay scattered over an area of 30 m. by 2 0 ,  and only some zo,ooo 
fresh troops-of the IX.  corps-could reach the field during the 
forenoon of the I jth. H e  did not then know that hloltke had 
already intervened and had ordered the VII., VIII.  and I1 corps1 

to his assistance. Daylight revealed the extreme exhaustion of 
both men and horses. The men lay around in hopeless confusion 
amongst the killed and wounded, each where sleep had over- 
taken him, and thus the extent of the actual losses, heavy enough, 
could not be estimated. Across the valley, bugle sounds revealed 
the French already alert, and presently a long line of skirmishers 
approached the Prussian position. But they halted just beyond 
rifle range, and it was soon evident that they were only intended 
to cover a further withdrawal. Presently came the welcome in- 
telligence that the reinforcements were well qn their way. 

About noon the king and nloltke drove up to the ground, 
and there was an animated discussion as to what the French 
would do next. Aware of their withdrawal from his immediate 
front, Prince Frederick Charles reverted to  his previous idea 
and insisted that they were in full retreat towards the north, 
and that their entrenchments near Point du Jour and St. Hubert 
(see map in article METZ) were at  most a rearguard position. 
Moltke was inclined to the same view, but considered the alterna- 
tive possibility of a withdrawal towards Metz, and about 2 P.M. 

orders were issued to meet these divergent opinions. The whole 
army was to be drawn up at  6 A.M. on the 18th in an Cchelon 
facing north, so as to  be ready for action in either direction. 
The king and Moltke then drove to Pont-&-Mousson, ana the 
troops bivouacked in a state of readiness. The rest of the I 7th 
was spent in restoring order in the shattered 111. and X. corps, 
and by nightfall both corps were reported fit for action. Strangely 
enough, there were no organized cavalry reconnaissances, and no 
intelligence of importance was collected during the night of the 
17th-18th. 

B a t t l e  of Grave lo t te -Sa in t  Privat.-Early on the 18th the 
troops began to move into position in the following order from 
left to right : X I 1  (Saxons), Guards, IX., VIII.  and VII. The X. 
and 111. were retained in reserve. 

The idea of the French retreat was still uppermost in the 
prince's mind, and the whole army therefore moved north. But 
between 10 and 11 A M .  part of the truth-viz., that the French 
had their backs to Metz and stood in battle order from St. Hubert 
northwards-become evident. and the 11. army, pivoting on the I., 
wheeled to the right and moved eastward. Suddenly the IX.  
corps fell right on the centre of the French line at  Amanvillers, 
where it  had been imagined that the French flank rested, and a 
most desperate encounter began, superior control, as before, 
ceasing after the guns had opened fire. Prince Frederick Charles, 
however, a little farther north, again asserted his tactical ability, 
and about 7 P.M. he brought into position three fresh army corps 
for the final attack. The sudden collapse of French resistance, 
due to  the frontal attack of the Guards (St. Privat) and the 
turning movement of the Saxons (Roncourt), rendered the use 
of this mass unnecessary, but the resolution to use it was there. 
On the German right ( I .  army), about Gravelotte, all superior 
leading ceased quite early in the afternoon, and a t  night the 
French still showed an unbroken front. Until midnight, when 
the prince's victory was reported, the suspense at  headquarters 
was terrible. The I .  army was exhausted, no steps had been 
taken to ensure support from the 111. army, and the IV. corps 
(11. army) lay inactive 30 m. away. 

Having let slip the great opportunity of August 16 and 17 
which fortune had flung into his hands, Bazaine had now allowed 
himself to be driven back into Metz, where he was content to 
stay. His motives and the question of his conduct are discussed 
under BAZAINE. 

l0f the I.  army the I.  corps was retained on the east side of Metz. 
The 11. corps belonged to the 11. army, but had not yet reached the 
front. 

On the German side the victory at  St. Privat was at once fo'l- 
lowed up by the headquarters. Early on the 19th the investment 
of Bazaine's army in Metz was commenced. A new army, the 
Army of the Meuse (often called the IV.) ,  was as soon as possible 
formed of all troops not required for the maintenance of the i n  
vestment, and, under the command of the crown prince of Saxony, 
marched on towards Chglons, where Maclllahon was known to 
be reorganizing the remainder of the French field army. The 111. 
army also continued its assigned course in the direction of Paris. 

Campaign of Sedan.-The operations which led to the cap- 
ture of MacMahon's army in Sedan call for little explanation. 
Given seven corps, each capable of averaging 15 m. a day for a 
week in succession, opposed to four corps only, shaken by defeat 
and unable as a whole to cover more than 5 m, a day, the result 
could hardly be doubtful. But Moltke's method of conducting 
operations left his opponent many openings which could only be 
closed by excessive demands on the marching power of the men. 
Trusting only to his cavalry screen to secure information, he 
was always without any definite fixed point about which to 
manoeuvre, for whilst the reports of the screen and orders based 
thereon were being transmitted, the enemy was free t o  move, and 
Moltke based his calculations of such movements on strictly mili- 
tary grounds. 

Thus whilst the German army, on a front of nearly 50 m., was 
marching due west on Paris, MacMahon, under political pressure, 
was moving parallel t o  them, but on a northerly route, to attempt 
the relief of Metz. 

So unexpected was this move and so uncertain the information 
which called attention to it, that Moltke did not venture to 
change at  once the direction of march of the whole army, but 
he directed the Army of the Meuse northward on Damvillers 
and ordered Prince Frederick Charles to detach two corps from 
the forces investing Metz to  reinforce it. For the moment, 
therefore, MacMahon's move had succeeded, and the opportunity 
existed for Bazaine to break out. But a t  the critical moment 
the hopeless want of real efficiency in MacMahon's army com- 
pelled the latter so to delay his advance that it became evident 
to the Germans that there was no longer any necessity for the 
111. army to maintain the direction towards Paris, and that 
the probable point of contact between the Meuse army and the 
French lay nearer to the right wing of the 111. army than to 
Prince Frederick Charles's investing force before Metz. 

The detachment from the 11. army was therefore counter- 
manded, and the whole 111. army changed front to the north 
while the Meuse army headed the French off from the east. The 
latter came into contact with the head of the French columns, 
during the 29th, about Nouart, and on the 30th a t  Buzancy 
(battle of Beaumont); and the French, yielding to the force 
of numbers combined with superior morale, were driven north- 
westward upon Sedan (q.v.), right across the front of the 111. 
army, which was now rapidly coming up from the south. 

The morning of Sept. I found the French crowded around the 
little fortress of Sedan, with only one line of retreat to the north- 
west still open. By I I A.M. the XI .  corps (111. army) had already 
closed that line. and about noon the Saxons (Army of the Meuse) 
moving round between the town and the Belgian frontier joined 
hands with the XI.,  and the circle of investment was complete. 
The battle of Sedan was closed about 4.15 P.M. by the hoisting of 
the white flag. Terms were agreed upon during the night, and the 
whole French army, with the emperor, passed into captivity. 

(F .  N. M.) 
L a t e r  Operations.-Thus in five weeks one of the French 

field armies was imprisoned in Metz, the other destroyed, and the 
Germans were free to march upon Paris. This seemed easy. There 
could be no organized opposition to their progress,' and Paris, if 
not so defenceless as in 1814, was more populous. Starvation was 
the best method of attacking an over-crowded fortress, and the 
Parisians were not thought to be proof against the deprivation of 

'The XIII. corps (Vinoy), which had followed MacMahon's army 
at some distance, was not involved in the catastrophe of Sedan, 
and by good luck as well as good management evaded the German 
pursuit and returned safely to Paris. 
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their accustomed luxuries. Even Moltke hoped that by the end not cede an inch of our territory or a stone of our fortresses." 
of October he would be "shooting hares at  Creisau," and with this These proud words, so often ridiculed as empty bombast, were the 
confidence the German 111. and IV. armies left the vicinity of prelude of a national effort which re-established France in  the 
Sedan on the 4th of September. The march called for no more eyes of Europe as a great power, even though provinces and for- 
than good staff arrangements, and the two armies arrived before tresses were ceded in the peace that that effort proved unable to  
Paris a fortnight later and gradually encircled the place-the 111. avert. They were translated into action by LCon Gambetta, who 
army on the south, the IV. on the north side-in the last days of escaped from Paris in a balloon on Oct. 7, and established the 
September. Headquarters were established at  Versailles. Mean- headquarters of the defence a t  Tours, where already the "Dele- 
while the Third Empire had fallen, giwng place on Sept. 4 to a gation" of the central government-which had decided to remain 
republican Government of National Defence, which made its in Paris-had concentrated the machinery of government. Thence- 
appeal to, and evoked, the spirit of 1792. Henceforward the forward Gambetta and his principal assistant de Freycinet directed 
French nation, which had left the conduct of the war to the the whole war in the open country, co-ordinating it ,  as best they 
regular army and had been little more than an excited spectator, could with the precarious means of communication a t  their dis- 
took the burden upon itself. posal, with Trochu's military operations in  and round the capital. 

Although of the regular army units only six regiments of infan- His critics-Gambetta's personality was such as  to  ensure him 
try and ten of cavalry were left-outside Metz and other beleag- numerous enemies among the higher civil and military officials, 
uered garrisons-a great number of regular recruits'and reservists over whom, in the interests of L a  Patrie, he rode rough-shod- 
were available. From these the government organized 280 battal- have acknowledged the fact, which is  patent enough in any case, 
ions of infantry, or 280,ooo men, 31 regiments of the Garde that nothing but Gambetta's driving energy enabled France in  
Mobile, framed by Marshal Niel in 1868, totalling IIO,OOO men, a few weeks to create and to equip twelve army corps, repre- 
and 80,000 formed in battalions of the Garde Nationale, called into senting thirty-six divisions (600,ooo rifles and 1.400 guns), after 
existence on Sept. I j ,  and including all able-bodied men of from all her organized regular field troops had been destroyed or neu- 
31 to 60 years of age. With cavalry regiments and corps of tralized. I t  is claimed that by undue interference with the generals 
francs-tireurs the total was j83,000, and this initial figure was at  the front, by presuming to dictate their plans of campaign, and 
far exceeded before the war finished. The German staff had of by forcing them to act when the troops were unready, Gambetta 
course to reckon on the Garde Mobile, and did so beforehand, and de Freycinet nullified the efforts of themselves and the rest 
but they wholly underestimated both its effective members and of the nation and subjected France to a humiliating treaty of 
its willingness, while, possessing themselves a system in which peace. But even the brief narrative given below must a t  least 
all the military elements of the German nation stood close behind suggest to  the reader the existence amongst the generals and 
the troops of the active army, they ignored the potentialit~es higher officials of a dead weight of passive resistance to  the Dele- 
of the Garde Nationale. gation's orders, of unnecessary distrust of the qualities of the 

Meanwhile, both as a contrast to  the events that centered on improvised troops, and above all of the utter fear of responsibility 
Paris and because in point of time they were decided for the that twenty years of literal obedience had bred. The  closest study 
most part in the weeks immediately following Sedan, we must of the war cannot lead to any other conclusion than this, that 
briefly allude to  the sieges conducted by the Germans-Paris whether or not Gambetta as a strategist took the r ~ g h t  course in 
(see FRANCE: The Third Repub~zc), Metz (9.v.) and Belfort general or in particular cases, no one else would have taken any 
(9.v.) excepted. Old and ruined as many of them were, the course whatever. 
French fortresses possessed considerable importance in the eyes On the approach of the enemy Paris hastened its preparations 
of the Germans. Strassburg, in particular, the key of Alsace. the for defence to the utmost, while in the provinces, out of reach 
standing menace to South Germany and the most conspicuous of of the German cavalry, new army corps were rapidly organized 
the spoils of Louis XIV's Raubkrzege, was an obvious target. out of the few constituted regular units not involved in the 
Operations were begun on Aug. 9, three days after Worth, FVer- previous catastrophes, the depot troops and the mobile national 
der's corps (Baden troops and Prussian Land11,ehr) making the guard. The first-fruits of these efforts were seen in Beauce, where 
siege. The French commandant, Uhrich, surrendered after a stub- early in October important masses of Frefich troops prepared not 
born resistance on Sept. 28. Of the smaller fortresses many, only t o  bar the further progress of the invader but actually to 
being practically unarmed and without garrisons, capitulated a t  relieve Paris. The so-called "fog of war"--the armed inhabitants, 
once. Toul, defended by Major Huck with 2,000 mobiles, resisted francs-tireurs, sedentary national guard and volunteers-~re- 
for forty days, and drew upon itself the efforts of 13,ooo men vented the German cavalry from venturing f a r  out f rom the 
and 100 guns. Verdun, commanded by Gukrin de Raldersbach, infantry camps around Paris, and behind this screen the new XV. 
held out till after the fall of Metz. Some of the fortresses lying army corps assembled on the Loire. But an untimely demonstra- 
to the north of the Prussian line of advance on Paris, e.g,, tion of force alarmed the Germans, all of whom, from Moltke 
MCzikres, resisted up to January 1871, though of course this Tyas downwards, had hitherto disbelieved in the existence of the French 
very largely due to the diminution of pressure caused by the new formations, and the still unready XY. corps found itself the 
appearance of new French field armies in October. On Sept. 9 a target of an expedition of the I. Bavarian corps, which drove the 
strange incident took place at the surrender of Laon. A powder defenders out of Orleans after a sharp struggle, while a t  the same 
magazine was blown up by the soldiers in charge and 300 French time another expedition swept the western part of Beauce, sacked 
and a few German soldiers were killed by the explosion. But as Chlteaudun as a punishment for its brave defence, and returned 
the Germans advanced, their lines of communication were thor- via Chartres, which was occupied. 
oughly organized, and the belt of country between Paris and the After these events the French forces disappeared from German 
Prussian frontier subdued and garrisoned. Most of these fortresses eyes for some weeks. D'Aurelle de Paladines, the commander 
were small town enceintes, dating from Vauban's time, and open, of the "Army of the Loire" (XV. and S V I .  corps), improvised 
under the new conditions of warfare, to concentric bombardment a camp of instruction a t  Salbris in Sologne, several marches out 
from positions formerly out of range, upon which the besieger of reach. and subjected his raw troops t o  a stern rCgime of drill 
could place as many guns as he chose to employ. In addition and discipline. At the same time an "Army of the West" began 
they were usually deficient in armament and stores and garrisoned to gather on the side of L e  Mans. This army was almost imagi- 
by newly-raised troops. Belfort, where the defenders strained nary, yet rumours of its existence and numbers led the German 
every nerve to keep the besiegers out of bombarding range, and commanders into the gravest errors, for they soon came to suspect 
Paris formed the only exceptions to this general rule. that the main army lay on that side and not on the Loire, and this 

T h e  "Defense Nationale."-The policy of the new French mistaken impression governed the German dispositions up  to the 
government was defined by Jules Favre on the 6th of September. very eve of the decisive events around Orleans in December. Thus 
"It is for the king of Prussia, who has declared that he is making when a t  last D'Aurelle took the offensive fronl Tours (whither he  
war on the Empire and not on France, to stay his hand; we shall had transported h ~ s  forces, now ~oo,ooo strong) against the posi- 
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tion of the I. Bavarian corps near Orleans, he found his task easy. 
The Bavarians, outnumbered and unsupported, were defeated 
with heavy losses in the battle of Coulmiers (November g), and, 
had i t  not been for the inexperience, want of combination, and 
other technical weaknesses of the French, they would have been 
annihilated. What the results of such a victory as Coulmiers might 
have been, had it  been won by a fully organized, smoothly working 
army of the same strength, it is difficult to overestimate. As it 
was, the retirement of the Bavarians rang the alarm bell all along 
the line of the German positions, and that was all. 

Then once again, instead of following up its success, the French 
army disappeared from view. The victory had emboldened the 
"fog of war" to make renewed efforts, and resistance to  the pres- 
sure of the German cavalry grew aay by day. The Bavarians were 
reinforced by two Prussian divisions and by all available cavalry 
comn~ands, and constituted as an "army detachment" under the 
grand-duke Friedrich Franz of Mecklenburg-Schwerin to  deal with 
the Army of the Loire, the strength of which was far from being 
accurately known. Meantime the capitulation of Metz on Oct. 28 
had set free the veterans of Prince Frederick Charles, the best 
troops in the German army, for field operations. The latter were 
a t  first misdirected to  the upper Seine, and yet another oppor- 
tunity arose for the French to raise the siege of Paris. But 
D'Aurelle utilized the time he had gained in strengthening the 
army and in imparting drill and discipline to the new units which 
gathered round the original nucleus of the XV. and XVI. corps. 
All this was, however, unknown and even unsuspected at  the 
German headquarters, and the invaders, feeling the approaching 
crisis, became more than uneasy as to  their prospects of maintain- 
ing the sicge of Paris. 
The Orleans  Campaign.-At this moment, in the middle of 

November, the general situation was as follows: the German 111. 
and Meuse armies, investing Paris, had had to throw off important 
detachments to protect the enterpri.0, which they had undertaken 
on the assumption that no further field armies of the enemy were 
to  be encountered. The maintenance of their communications 
with Germany, relatively unimportant when the struggle took 
place in the circumstances of field warfare, had become supremely 
necessary, now that the army had come to a standstill and under- 
taken a great siege, which required heavy guns and constant 
replenishment of ammunition and stores. The rapidity of the 
German invasion had left no time for the proper organization and 
full garrisoning of these communications, which were now threat- 
ened, not merely by  the Army of the Loire, but by other forces 
assembling on the area protected by  Langres and Belfort. 
The latter, under General Cambriels, were held in check and no 
more by the Baden troops and reserve units (XIV. German corps) 
under Werder, and eventually without arousing attention they 
were able to send 40,000 men to the Army of the Loire. This army, 
still around Orleans, thus came to number perhaps 150,ooo men, 
and opposed t o  it, about Nov. 14 the Germans had only the 
Army Detachment of about 40.000, the 11. army being still 
distant. I t  was under these conditions that the famous Orleans 
campaign took place. After many vicissitudes of fortune, and 
with many misunderstandings between Prince Frederick Charles, 
Moltke and the grand-duke, the Germans were ultimately victor- 
ious, thanks principally to the brilliant fighting of the X. corps 
a t  Beaune-la-Rolande (Nov. 28), which was followed by the battle 
of Loigny-Poupry on Dec. 2 and the second capture of Orleans 
af ter  heavy fighting on Dec. 4. 

T h e  result of the capture of Orleans was the severance of the 
two wings of the French army, henceforward commanded respec- 
tively by Chanzy and Bourbaki. The latter fell back at  once and 
hastily, though riot closely pursued, to  Bourges. But Chanzy, 
opposing the detachment between Beaugency and the Forest of 
Marchenoir, was of sterner metal, and in the five days' general 
engagement around Beaugency (December 7-1 r )  the Germans 
gained little or no real advantage. Indeed their solitary material 
success, the capture of Beaugency, was due chiefly to the fact that 
the French there were subjected to conflicting orders from the 
military and the governmental authorities. Chanzy then aban- 
doned little but the field of battle, and on the grand-duke's repre- 

sentations Prince Frederick Charles, leaving a mere screen to 
impose upon Bourbaki (who allowed himself to be deceived and 
remained inactive), hurried thither with the 11. army. After that 
Chanzy was rapidly driven north-westward, though always pre- 
senting a stubborn front. The Delegation left Tours and betook 
itself to Bordeaux, whence it  directed the government for the rest 
of the war. But all this continuous marching and fighting, and the 
growing severity of the weather, compelled Prince Frederick 
Charles to call a halt for a few days. About Dec. 19, therefore, 
the Germans (11. army and Detachment) were closed up in the 
region of Chartres, Orleans, Auxerre and Fontainebleau, Chanzy 
along the river Sarthe about Le Mans and Bourbaki still passive 
towards Bourges. 

During this, as during other halts, the French government and 
its generals occupied themselves with fresh plans of campaign, 
the former with an eager desire for results, the latter (Chanzy 
excepted) with many misgivings. Ultimately, and fatally, i t  was 
decided that Bourbaki, whom nothing could move towards Orleans, 
should depart for the south-east, with a view to relieving Belfort 
and striking perpendicularly against the long line of the Germans' 
communications. This movement, bold to the point of rashness 
with such raw troops, seems to have been suggested by de Frey- 
cinet. As the execution of it fell actually into incapable hands, it 
is dilficult to judge what would have been the result had a Chanzy 
or a Faidherbe been in command of the French. At any rate it 
was vicious in so far as immediate advantages were sacrificed to 
hopes of ultimate success which Gambetta and de Freycinet did 
wrong t o  base on Bourbaki's powers of generalship. Late in 
December, for good or evil, Bourbaki marched off into Franche- 
Comt6 and ceased to be a factor in the Loire campaign. A mere 
calculation of time and space sufficed to show the German head- 
quarters that the moment had arrived to demolish the stubborn 
Chanzy. 

Le Mans.-Prince Frederick Charles resumed the interrupted 
offensive, pushing westward with four corps and four cavalry 
divisions which converged on Le Mans. There on Jan. 10, I I ,  and 
12, 1871, a stubbornly contested battle, in which the Germans 
engaged 75,000 against 90,000 French "improvised" troops, ended 
with the retreat of the French, who owed their defeat solely to 
the misbehaviour of the Breton mobiles. These, after deserting 
their post on the battlefield a t  a mere threat of the enemy's infan- 
try, fled in disorder and infected with their terrors the men in the 
reserve camps of instruction, which broke up in turn. But Chanzy. 
resolute as ever, drew off his field army intact towards Laval, 
where a freshly raised corps joined him. The prince's army was 
far too exhausted to deliver another effective blow, and the main 
body of it gradually drew back into better quarters, while the 
grand duke departed for the north to  aid in opposing Faidherbe. 
Some idea of the strain to  which the invaders had been subjected 
may be gathered from the fact that army corps, originally 30,000 
strong, were in some cases reduced to ~o ,ooo and even fewer 
bayonets. And at  this moment Bourbaki was a t  the head of 
120,000 men! Indeed, so threatening seemed the situation on the 
Loire, though the French south of that river between Gien 
and Blois were mere isolated brigades, that the prince hurried 
back from Le Mans to Orleans to  take personal command. A 
fresh French corps, bearing the number XXV., and being ths. 
twenty-first actually raised during the war, appeared in the field 
towards Blois. Chanzy was again a t  the head of 156,000 men 
He was about to take the offensive against the 40,000 Germans 
left near Le Mans when to his bitter disappoin~ment he received 
the news of the armistice. "We have still France," he had said to  
his staff. undeterred by the news of the capitulation of Paris, but 
now he had to submit, for even if his improvised army was still 
cheerful, there were many significant tokens that the people a t  
large had sunk into apathy and hoped to avoid worse terms of 
peace by discontinuing the contest a t  once. 

So ended the critical period of the "De'fe7zse natio7zale." I t  may 
be taken to have lasted from the day of Coulmiers to  the last day 
of Le Mans, and its central point was the battle of Beaune-la- 
Rolande. I ts  characteristics were, on the German side, inadequacy 
of the system of strategy practised, which became palpable as soon 
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as the organs of reconnaissance met with serious resistance, mis- 
judgment of and indeed contempt for the fighting powers of "new 
formations," and the rise of a spirit of ferocity in the man in the 
ranks, born of his resentment at  the continuance oi the war and 
the ceaseless sniping of the franc-tireur's rifle and the peasant's 
shot-gun. On the French side the continual efforts of the statesmen 
to stimulate the generals to  decisive efforts, coupled with actual 
suggestions as to the plans of the campaign to be followed (in de- 
fault, be it said, of the generals themselves producing such plans), 
and the professional soldiers' distrust of half-trained troops, acted 
and reacted upon one another in such a way as to neutralize the 
powerful, if disconnected and erratic, forces that the war and the 
Republic had unchained. As for the soldiers themselves, their 
most conspicuous qualities were their uncomplaining endurance of 
fatigues and wet bivouacs during an unusually bitter winter, and 
in action their capacity for a single great effort and no more. But 
they were unreliable in the hands of the veteran regular general, 
because they were heterogeneous in recruiting, and unequal in ex- 
perience and military qualities, and the French staff was wholly 
incapable of moving masses of troops with the rapidity demanded 
by the enemy's methods of war, so that on the whole it is difficult 
to know whether to wonder more a t  their missing success or a t  
their so nearly achieving it. 

Faidherbe's Campaign.-The decision, as we have said, was 
fought out on the Loire and the Sarthe. Nevertheless the glorious 
story of the "De'jense nationale" includes two other important 
campaigns-that of Faidherbe in the north and that of Bourbaki 
in the east. 

In  the north the organization of the new formations was begun 
by Dr.  Testelin and General Farre. Bourbaki held the command 
for a short time in Kovember before proceeding to Tours, but the 
active command in field operations came into the hands of Faid- 
herbe, a general whose natural powers, so far from being cramped 
by years of peace routine and court repression, had been devel- 
oped by a career of pioneer warfare and colonial administration. 
General Farre wes his capable chief of staff. Troops were raised 
from fugitives from hletz and Sedan. as well as from depot troops 
and the Garde Mobile, and several minor successes were won by 
the national troops in the Seine valley, for here, as on the side of 
the Loire, mere detachments of the investing army round Paris 
were almost powerless. But the capitulation of Metz came too 
soon for the full development of these sources of military strength, 
and the German I. army under hlanteuffel, released from duty at  
Metz, marched north-eastward, capturing the minor fortresses on 
its way. Before Faidherbe assumed command, Farre had fought 
several severe actions near Xmiens, but, greatly outnumbered. had 
been defeated and forced to retire behind the Somme. Another 
French general, Friand, had also engaged the enemy without suc- 
cess near Rouen. Faidherbe assumed the command on Dec. 3, and 
promptly moved forward A general engagement on the little river 
Hallue (Dec. 23), east-north-east of Amiens. was fought with no 
decisive results, but Faidherbe, feeling that his troops were only 
capable of winning victories in the first rush, drew them off on the 
24th. His next effort, a t  BapaQme (Jan. 2-3, 1871), was more 
successfu!, but its effects were counterbalanced by the surrender 
of the fortress of Pkronne (Jan. 9) and the consequent establish- 
ment of the Germans on the line of the Somme. h4eanwhile the 
Rouen troops had been contained by a strong German detachment, 
and there was no further chance of succouring Paris from the 
north. But Faidherbe, like Chanzy, was far from despair, and in 
spite of the deficiencies of his troops in equipment (50.000 pairs 
of shoes, supplied by English contractors, proved to have paper 
soles). he risked a third great battle a t  St. Quentin (Jan. 19). This 
time he was severely defeated, though his loss in killed and 
wounded was about equal to that of the Germans, who mere com- 
manded by Goeben. Still the attempt of the Germans to surround 
him failed and he drew ofi his forces with his artillery and trains 
unharmed. The Germans, who had been greatly impressed by the 
solidity of his army, did not pursue him far. and Faidherbe was 
preparing for a fresh effort when he received orders to suspend 
hostilities. 

The last episode is Bourbaki's campaign in the east, with its 

mournful close at  Pontarlier. Before the crisis of the last week of 
November, the French forces under General CrCmer, Cambriels' 
successor, had been so far successful in minor enterprises that, as 
mentioned above, the right wing of the Loire army, severed from 
the left by the battle of Orleans and subsequently held inactive 
a t  Bourges and Kevers, was ordered to Franche ComtC to take the 
offensive against the XIV. corps and other German troops there, 
to  relieve Belfort and to strike a blow across the invaders' line of 
communications. But there were many delays in  execution. The  
stafi work, which was at  no time satisfactory in the French armies 
of 18 70, was complicated by the snow, the bad state of the roads, 
and the mountainous nature of the country, and Bourbaki, a brave 
general of division in action, but irresolute and pretentious as a 
commander-in-chief, was not the man to cope with the situation. 
Only the furious courage and patient endurance of hardships of 
the rank and file, and the good qualities of some of the generals, 
such as Clinchant, CrCmer and Billot, and junior staff officers such 
as Major Brugkre (afterwards generalissimo of the French army), 
secured what success was attained. 
The C a m p a i g n  in t h e  East.--TNerder, the Germancommander, 

warned of the imposing concentration of the French, evacuated 
Dijon and DB1e just in time to avoid the blow and rapidly drew 
together his forces behind the Ognon above Vesoul. A furious 
attack on one of his divisions at Villerscxel (Jan. 9) cost him 
2,000 prisoners as well as his killed and wounded, and Bourbaki, 
heading for Belfort, was actually nearer to  the fortress than the 
Germans. But a t  the crisis more time was wasted, TVerder (who 
had almost lost hope of maintaining himself and had received both 
encouragement and stringent instructions to do so) slipped in front 
of the French, and took up a long weak line of defense on the 
river Lisaine, almost within cannon shot of Belfort. The cumbrous 
French army moved up and attacked him there with 150,ooo 
against 60,000 (Jan. I 5-17, 1871). I t  was at  last repulsed, thanks 
chiefly to  Bourbaki's inability to handle his forces, and, to  the 
bitter disappointment of officers and men alike, he ordered a re- 
treat, leaving Belfort to its fate. 

Ere this, so urgent was the necessity of assisting Tf7erder, Man- 
teuffel had been placed at  the head of a new Army of the South. 
Bringing two corps from the I. army opposing Faidherbe and call- 
ing up a third from the armies around Paris, and a fourth from 
the 11. army, Manteuffel hurried southward by Langres to  the 
SaBne. Then, hearing of Werder's victory on the Lisaine, he de- 
flected the march so as to cut off Bourbaki's retreat, drawing off 
the left flank guard of the latter (commanded with much e'clat and 
little real effect by Garibaldi) by a sharp feint attack on Dijon. 
The pressure of Werder in front and hlanteuffel in flank gradually 
forced the now thoroughly disheartened French forces towards 
the Swiss frontier, and Bourbaki, realizing at  once the ruin of his 
army and his own incapacity t o  re-establish its efficiency, shot 
himself, though not fatally, on Jan. 26. Clinchant, his successor, 
acted promptly enough to remove the immediate danger, but on 
the 29th he mas informed of the armistice without a t  the same 
time being told that Belfort and the eastern theatre of war had 
been on Jules Favre's demand expressly excepted from its oper- 
ation. Jules Favre, it  appears, neglected to inform Gambetta of 
the exception. Thus the French, the leaders distracted by  doubts 
and the worn-out soldiers fully aware that the war was practicaliy 
over, stood still, while Manteufiel completed his preparations for 
hemming them in. On Feb. r General Clinchant led his troops 
into Switzerland, where they were disarmed, interned and well 
cared for by the authorities of the neutral state. T h e  rearguard 
fought a last action with the advancing Germans before passing 
the frontier. On the 16th, by order of the French government, 
Belfort capitulated, but it was not until the 11th of March that 
the Germans took possession of Bitche, the little fortress on the 
Vosges, where in the early days of the war de Failly had illustrated 
so signally the want of concerted action and the neglect of oppor- 
tunities which had throughout proved the bane of the French 
armies. 

The losses of the Germans during the whole war were 28.000 
dead and IOI.OOO wounded and disabled, those of the French, 
~56 ,000  dead (17,000 of whom died of sickness and wounds, as 
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prisoners in German hands) and 143,000 wounded and disabled. 
720,000 men surrendered to the Germans or to the authorities 
of neutral states, and a t  the close of the war there were still 2j0,- 
ooo troops on foot, with further resources not immediately avail- 
able to the number of 280,000 more. In  this connection, and as 
evidence of the respective numerical yields of the German system 
working normally and of the French improvised for the emer- 
gency, we quote from Berndt (Zah l  im Kriege) the following com- 
~ a r a t i v e  figures :- 

FRANCOIS DE NEUFCHATEAU, NICOLAS LOUIS, 
COUNT (175-1828)) French statesman and poet, was born a t  
Saffais, Lorraine, on April 17, 1750, the son of a school-teacher. 
He studied at  the Jesuit college of Neufchlteau in the Vosges, and 
at 14 published verses which were praised by Rousseau and 
Voltaire. Neufchlteau conferred on him its name, and he was 
elected member of some of the principal academies of France. 
From 1783 to 1789 he was procureur-ge'ne'ral to the council of 
Santo Domingo. After the Revolution he was elected d e ~ u t v  " 

End of July . ~~~~~h 250,000, G~~~~~ 384,000 under arms. suppldant to ;he National Assembly, organized the ~ e ~ a r t i e i t  
Middle of November ,, 500,000, ,, 425,000 IJ ,, of the Vosges, and was elected later to  the Legislative Assembly, 
After the surrender as secretarv and then  resident. I n  1703 he was im~risoned for 

of Paris and the his drama pamela o u  2; vertu rkcompe&& (ThC2tre de la Nation, 
d i s a r m a m e n t  of Aug. I, 1793), but was freed afterward a t  the revolution of the 9th 
Bourbaki's army . ,, 534,000, ,, 835,000 '7 *' Themidor. In  I 797 he became minister of theinterior ; he developed 
The  date of the armistice was Jan. 28, and that of the ratification inland navigation; inaugurated the museum of the Louvre, and 

of the treaty of Frankfurt May 23, 1871. was one of the promoters of the first universal exhibition of in- 
BIBLIOGRAPHY.-The literature of the war is of immense volume, dustrial products. From 1804 to 1806 he was president of the Sen- 

and the following list only includes a short Selection of the most ate; in 1808 he \vas made count. He died Jan. Io, 1828. Franqois de 
important works. 

General,-German oficial history, D~~ deutsch-franz6sisc~e Kdeg NeufcMteau edited the Lettres Provinciales and Pense'es of Pascal 
(Berlin, 1872-1881; English and French translations) ; monographs (1822-26) and Gil Blas (1820). His principal poetical works are 
of the German general ,staff JKriegsgesch. Einzelschriften) ; Mo!tke, Pobsies diverses (1765) ; Ode sur les parlements (1771) ; Nouve-  
Gesch. des deutsch-franzos. Krteges (Berlin, 1891; English translation) aux Contes n z o r a x  (1781) ; Les Vosges ( 1 7 ~ 6 )  ; Fables e t  contes and Gesammelte Schriften des G .  F.  M .  Grafen v .  Moltke (Berlin 
1900- ) ; French official history, La Guerre de 1870-1871 (paris: ( 1 ~ ~ 4 ) ;  and Les Tropes) Ou les figures de ( 1 ~ ~ 7 ) '  
1902- ) (the fullest and most accurate account) ; P. Lehautcourt FRANCOLIN, any of numerous partridges abundant in Africa 
(General Palat), Hist. de la guerre de 1870-1871 (Paris, 1901-1907) ; and southern Asia, particularly the genus Francolinus with some 
v. ~ e r d y  du Vernois, Studien iiber den Krieg . . . auf Grundlage 30 species and many races over Africa south of the Sahara and 1870-1871 (Berlin, 1893-1896) ; G. Cardinal von Widdern, Kritische 
Tage  1870-1871 (French translation, Journtes critiques). Events in western Morocco, and five in southeastern and southern ~ s i a ,  
preceding the war are dealt with in Bernhardi, Zwischen zwei including the black partridge (F. franco1inz~s)-from the dark 
Kriegen; Baron Stoffel, Rapports militaires 1866-1870 (Paris, 1871; plumage of the male-which ranges west to Cyprus. I t  is about 
English translation) ; G .  Lehmann, Die Mobilmachung 1870-1871 I3 in. long. ~h~ browner female lays 6 to I. eggs in a well- 
(Berlin, 19oj) . 

For the war in Lorraine: Prince Kraft of ~ ~ h ~ ~ l ~ h ~ - ~ ~ ~ ~ l f i ~ ~ ~ ~ ,  concealed nest on the ground. The double-spurred francolin (F. 
Briefe iiber Strategic (English translation, Letters on Strategy) ; F. bicalcwatz~s) is well known, as are F. africanus, F .  skelleyi, F. 
Foch, Conduite de la guerre, pt. ii.; H. Bonnal, Manoeuvre de Saint coqzli and F. squamatus, all widely distributed in  Africa. The 
Privat (Paris, 1904-1906) ; Maistre, Spicheren (Paris, 1908) ; v. Schell, 
Die Operationen der I .  Armee unter Gen, Steinmetz (Berlin, bare-throated partridge or red-necked francolin (Pternistes a f e r )  
1872; English translation) ; F. Hoenig, Taktik der Zukunf t  (English and three allied species are common over Africa. Anurophmis 
translation), and 24 Stunden Moltke'schen Strategie (Berlin, 1892 ; monorthonyx of alpine grasslands high on the Oranje mountains 
English and French translations). of New Guinea, is closely related. (G. F. SS.) 

For the war in Alsace and Champagne: H. Kunz, Schlacht von FRANCONIA, one of the stem-duchies of mediaeval G e p  E70rth (Berlin, 1891), and later works by the same author; H. 
Bonnal, Fr6schwezler (Paris, 1899) ; Hahnke, Die Operationen der many. I t  stretched along the valley of the ~ a i n  from the ~ h i n e  t o  
111. Armee bis Sedan (Berlin, 1873 ; French translation). Bohemia, and was bounded on the north by Saxony and Thuringia, 

For the war in the Provinces: v. der Goltz, Le'on Gambetta und and on the south by Suabia and Bavaria. I t  also included a district 
seine Armeen (Berlin, 1877) ; Die Operationen der I I .  Armee an die around Mainz, Spires and Worms, on the left bank of the Rhine. 
Loire (Berlin, 187j) ; Die sieben Tage von Le Mans (Berlin, 1873) ; 
Kunz, Die Zusammensetzung der fyanz6s. Provinzialheeren; de This territory, occupied by the most easterly  ort ti on of the 
Freycinet, La Guerre en province (Paris, 1811) ; L. A. Hale, The Frankish people, formed Part of the kingdom of Austrasia. After 
People's War  (London, 1904) ; Hoenig, Volkskrieg an die Loire the treaty of Verdun in 843 it became the centre of the East Frank- 
(Berlin, 1892) ; Blume, Operationen V .  Sedan bis zum Ende d. Krieges ish or German kingdom, and remained for a time the most impor- 
(Berlin, 1872; English translation) ; v. Schell, Die Operationen der I .  

tant of the duchies which arose on the ruins of the carolingian Armee unter Gen. v .  Goeben (Berlin, 1873; English translation) ; 
Count Wartensleben, Feldzzrg der Nordarmee unter Gen. v .  ManteuffeJ I ts  influence began to decline under the kings the 
(Berlin, 1872), Operationen der Siidarmee (Berlin, 1872; English Saxon house (see GERMANY). I t  lacked political unity, had no op- 
translation) ; Faidherbe, Campag?te de l'armte du  nord (Paris, 1872). portunities for extension, and soon became divided into Rhenish 

For the sieges: Frobenius, Kriegsgesch. Beispiele d.  Festungskrieges ~~~~~~~i~ and E~~~~~~ ~ ~ ~ ~ ~ ~ ~ i ~ .  ~h~ most influential family in 
aus d .  deutsch.-franz. Kg. (Berlin, 1899-1900) ; Goetze, Tiitigkeit 
der deutschen Ingenieure (Berlin, 1871 ; English translation). Rhenish Franconia was that of the Salians, the head of which early 

The most useful bibliography is that of General Palat ("p. in the 10th century was Conrad the Red, duke of Lorraine and 
Lehautcourt") . (C. F. A.) son-in-law of Otto the Great. I n  1024 his great-grandson Conrad, 

FRANCOIS, JEAN CHARLES (1717-1769)) French duke of Franconia, was elected German king as Conrad 11. and 
etcher and engraver, one of the inventors of the crayon method founded the line of Franconian or Salian emperors. Rhenish 
in engraving, was born at  Nancy. He studied art under Claude Franconia gradually became a land of free towns and lesser nobles, 
Charles at  Nancy. He experimented in copper engraving, worked and under the earlier Franconian emperors considerable portions 
at  Dijon and Lyons, where he published in 1740 the Principes de passed to the count palatine of the Rhine, the archbishop of Mainz 
dessein faciles, with descriptions of a new process imitating the and the bishops of Worms and Spires, and the name Franconia was 
effect of crayon drawings in engraving. He later perfected this confined to the eastern portion of the duchy. Clerical authority 
process and in 1758 he received a pension from the king. His was becoming predominant in this region. A series of charters dat- 
most important work is the series of portraits for Saverien's ing from 822 to 1025 had granted considerable powers to the bish- 
Histoire des Philosophes modernes (1761-69). Franqois' work ops of Wiirzburg, who, by the time of the emperor Henry II . ,  pos- 
is not artistic. Its importance is due to his claim of having intro- sessed judicial authority over the whole of Eastern Franconia. The 
duced the crayon method. H e  stated in a letter addressed to duchy was nominally retained by the emperors in their own hands 
Saverien (1760) that he made experiments in the method in 1740; until 1115, when the emperor Henry V., wishing to curb the epis- 
and the fact that he attained recognition from the French Royal copal influence in this neighbourhood, appointed his nephew Con- 
Academy in 1757 seems to substantiate his statement. TITO other rad of Hohenstaufen as duke of Franconia. Conrad's son Fred- 
engravers claimed the honour of the discovery, Gilles Demarteau erick took the title of duke of Rothenburg. instead of duke of 
and L. M. Bonnet. See also STIPPLE AND CRAYON ENGRAVING. Franconia, but in 1196, on the death of Conrad of Hohenstaufen, 
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son of the emperor Frederick I, the title fell into disuse. Mean- 
while the bishop of Wiirzburg had regained his formal power in the 
duchy. and this xas  confirmed in I 168 by the emperor Frederick I. 

The title was assumed by John 11, bishop of Wurzburg early in 
the I 5th century, and retained by his successors until the bishopric 
was secularized in 1802. The name Franconia was revived in 
1837, when Louis I, king of Bavaria, gave to three northern por- 
tions of his kingdom the names of Upper. Middle and Lower Fran- 
conia. When Germany was divided into circles by the emperor 
Maximilian I in I 500: the name Franconia was given to that circle 
which included the eastern part of the old duchy. The lands for- 
merly comprised in the duchy of Franconia are now divided among 
Bavaria. Wurttemberg, Baden, Hesse and the Prussian province of 
Hesse-Nassau. 

FRANCS-ARCHERS. The institution of the francs-archers 
was the first attempt at  the formation of regular infantry in 
France. They TTere created by the ordinance of Montils-les-Tours 
on Alug. 28. 1448: which prescribed that in each parish an archer 
should be chosen from among the most apt in the use of arms; 
this archer to be exempt from the tnille and certain obligations, 
to practise shooting with the bow on Sundays and feast days and 
to hold himself ready to march fully equipped at the first signal. 
Under Charles VII the francs-archers, numbering about 8.000, 
never gave complete satisfaction. During the succeeding reigns 
the institution languished. I t  finally disappeared in the middle of 
the 16th century. The francs-archers were also called francs- 
taupins. 

FRANCS-TIREURS, irregular troops, almost exclusively 
infantry ("free-shooters"), employed by the French in the war of 
1870-71. They were originally rifle clubs or unofficial military 
societies formed in the east of France at the time of the Luxem- 
bourg crisis of 1867. The members were chiefly concerned with 
the practice of rifle shooting, and were expected in war to act as 
light troops. While the existing system of conscription let the 
greater part of the nation's military energy run to waste, the 
francs-tireurs were not only popular but also efficient workers in 
their sphere of action. As they wore no uniforms, were armed with 
the best rifles and elected their own officers, the government made 
repeated attempts to bring the societies, which were at  once a 
valuable asset to the armed strength of France and a possible 
menace to internal order, under military discipline. This was 
stre~luously resisted by the societies, to their sorrow as it turned 
out, for the Germans treated captured francs-tireurs as irresponsi- 
ble noncombatants found with arms in their hands and usually 
exacted the death penalty. In  July 1870, at the outbreak of the 
war, the societies were brought under the control of the minister 
of war and organized for field service, but it a-as not until Xovem- 
ber-by which time the lev& en  masse was in force-that they 
v7ere placed under the orders of the generals in the field. After 
that they were sometimes organized in large bodies and incorpo- 
rated in the mass of the armies, but more usually they continued 
to work in small bands. blowing up culverts on the invaders' lines 
of communication, cutting off small reconnoitring parties, sur- 
prising small posts, etc. Their most celebrated feats \yere the 
blowing up of the Moselle railway bridge at  Fontenoy on Jan. 2 2 ,  

1871 and the heroic defense of Chbteaudun by Lipowski's Paris 
corps and the francs-tireurs of Cannes and Nantes (Oct. 18, 1870). 
Although the original members of the rifle clubs were joined by 
many bad characters, the patriotism of the majority was unques- 
tionable. The severity of the German reprisals is itself the best 
testimony to their service. 

FRANK, FRANZ HERMANN REINHOLD VON 
(1827-1894), German Lutheran theologian, was born on March 2 j, 
1827) at  Altenburg. and educated at  Leipzig university. After 
teaching at Ratzeburg and Altenburg, in 1857 he was appointed 
professor of theology at  Erlangen. where he died on Feb. 7, 1894. 

Frank's chief works are: Sys t em  der clzristlichen Gezlissheit 
(1870-73; 2nd ed.. 1881-83; Eng. trans., 1886), in which he dis- 
cusses the basis of,belief; Sys t em  der chuisfliclzen Wahrheit (1878- 
80;  3rd ed.. 1893-94) ; S y s t e m  der christliclzen Sittlichkeit (1884- 
87;  Eng. trans., 1886) ; Zzrr Theologie A. Ritschls (3rd ed.. 1891); 
in which he attacks Albrecht Ritschls' theology; and Gesch. z~nd 

Krit ik der neueren Tlzeologie (1894; 3rd ed., 1898). 
FRANK, ILYA MIKHAILOVICH (1908- ) ,  Russian 

physicist awarded the 1958 Nobel prize for physics jointly with 
P. A. Cerenkov and I .  E .  Tamni. "for the discovery and interpre- 
tation of. the Cerenkov effect.'' xas  born in 1908. Cerenkov's dis- 
covery, made in 1934, was concerned with the light emitted by 
charged particles traveling at  very high speed. Study of this ef- 
fect resulted in the discovery of methods for detecting and meas- 
uring the velocity of high-speed particles. Frank, together with 
the noted Russian physicist Tamm, provided a theoretical inter- 
pretation of the Cerenkov effect in 1937. This work is of the 
greatesti~nportance for research in nuclear physics and for the 
study of cosmic rays. Frank's work includes collaboration with 
Cerenkov and Tamm in research on electron radiation, for which 
all were awarded the Stalin prize in 1946. Frank also specialized in 
the study of gamma ray quanta and the problem of neutron fluxes. 
He v-as made a member of the Academy of Sciences of the 
U.S.S.R. (IV. J.  BP.) 

FRANK, JAKOB (1726-1 791): a Jewish theologian, founded ' 

in Poland a sect which emanated from Judaism but ended by 
merging with Christianity. The sect, the outcome of the Rlessianic 
mysticism of Sabbetai Zebi, was an antinomian movement in 
which the authority of the Jewish law was held to be superseded 
by personal freedom. I t  posed as an anti-Talmudic protest in 
behalf of a spiritual religion. The Frankists in I j jg were baptized 
en  masse,  amid much pomp, but the church soon became con- 
vinced that Frank was not a genuine convert. H e  was imprisoned 
on a charge of heresy, but on his release in 1763 the empress 
Maria Theresa patronized him, regarding him as a propagandist 
of Christianity among the Jews. H e  thenceforth lived in state as 
baron of Offenbach. and on his death his daughter Eva succeeded 
him as head of the sect. 

FRANK, JOHANN PETER ( I  74 j - I ~ Z I ) ,  German phy- 
sician, was born on March 19. 1745% at  Rodalben, Bavaria, and 
studied at  Heidelberg and Strasbourg. He became court and gar- 
rison physician in Rastadt ( I  769). professor in Giittingen (1784), 
in Pavia ( I  7 8 5 )  director of sanitation in Lombardy ( I  786). and 
in 1795 sanitary officer to the Yienna hospitals. I n  1804, after a 
short time in St. Petersburg as ordinary physician and counsellor 
of state, he returned to practise in Vienna, where he died on April 
24, 1821. Frank's fame rests on his S y s t e m  einer Vollstandigen 
medicinischen Polizey (1779), which covers the hygiene of all the 
stages of a man's life. 

His autobiography was published in Vienna (1802). See Leona Baun- 
gartner and Elizabeth Mapelsden Ramsey. "Yohann Peter Frank and 
his Syrtenz e i n ~ r  Vollstandigen Medicinischen Polizey," Annals o f  
il.ledical History ( N . S . ) ,  vol. v, p. 525 ( 1 9 3 3 ) .  

FRANK, LEONHARD (1882-1961), German novelist and 
dramatist, mas born in IViirzburg on Sept. 4, 1882, the son of a 
carpenter. He belongs to the German Expressionist movement in 
his criticism of middle-class society, his pacifism and his faith in 
a better future for mankind. This reputation, however, depends 
less on his zeal for reform than on his skill in depicting human 
emotions. His early no\~els. Die Ruziberbande (1 914 ; Eng. trans., 
T h e  Robber  Band,  1928) and Die Crsache (1916; Eng. trans., 
T h e  Cazlse of Crime, 1928) caused a sensation by their revolution- 
ary tendencies. He follo<~ed these with other books which present 
aspects of his political and social ideals, but add little to his repu- 
tation: Der Mensch ist gut (1918), Deu Biirger (1924 ; Eng. trans., 
T h e  AIfiddleclnss Man ,  1930). a novel on the classless society. 
Later works include Dezifsclze ?iovelZe (1 951), ltficlzaels Riickkehv 
(1950) and L i ~ z k s  wo  das Herz ist (1952; Eng. trans., Heart  on  the 
Lcjt ,  1954). a thinly disguised autobiography. Frank receiGed a 
number of literary awards and Tyas elected to the German Academy 
of Letters in 1927. He lived as an independent writer until 1933. 
After 1933 he lived in exile, mainly in the United States. until 
1950 when he returned to Germany. Frank died in Munich on 
Xug. 18, 1961. (LV. I. L.) 

FRANK-ALMOIGN, in the English law of real property, a 
species of spiritual tenure, whereby a religious corporation, ag- 
gregate or sole, holds lands of the donor to them and their succes- 
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sors for ever. I t  was a tenure dating from Saxon times, held not 
on the ordinary feudal conditions, but discharged of all services 
except the trinoda necessitas. But "they which hold in frank- 
almoign are bound of right before God to make orisons, prayers, 
masses and other divine services for the souls of their grantor or 
feoffor, and for the souls of their heirs,which are dead, and for the 
prosperity and good life and good health of their heirs which are 
alive. And therefore they shall do no fealty to  their lord, because 
that this divine service is better for them before God than any do- 
ing of fealty" (Litt. s. 135). 

I t  was the tenure by which the greater number of the monasteries 
and religious houses held their lands; it was expressly exempted 
from the statute 12 Car. 11. c. 24 (1660), by which the other 
ancient tenures were abolished, and it is the tenure by which the 
parochial clergy and many ecclesiastical and eleemosynary founda- 
tions hold their lands at  the present day. As a form of donation, 
however, it came to an end by the passing of the statute Quia 
Enzptores, for by that statute no new tenure of frank-almoign 
could be created, except by the crown. 

See Sir Frederick Pollock and F. W. Maitland, History of English 
Law, vol. i, 218-30. 

FRANMEL, ZACHARIAS (1801-187 j )  , German rabbi, 
scholar and theologian, was born in Prague on Sept. 30. 1801. He 
received a thorough Talmudic training, as well as an intensive 
classical education at  the University of Budapest. After serving 
as rabbi in several German communities, he was called in 18j4 
to the presidency of the newly organized Jewish Theological sem- 
inary at  Breslau, xhich became the most important modern institu- 
tion for the training of rabbis in Europe and lasted until the Nazi 
persecutions nearly a century later. 

Frankel's theology was known as positive-historical Judaism. 
This school of thought differed from Orthodoxy in its acceptance 
of the results of historical research and from Reform Judaism in 
its maintenance of the pattern of Jewish traditional ritual and 
its adherence to the national aspects of Judaism. Through the 
faculty and students of the Breslau seminary, Frankel's viewpoint 
became highly influential in central Europe. I n  the 20th century 
it found congenial soil in the United States, where, under the name 
of Conservative Judaism, it attained its greatest growth. Frankel 
died a t  Breslau on Feb. 13, 187 j.  

Frankel's scholarly works on the historical development of 
Talmudic literature and the influence of rabbinic thought on the 
Septuagint are of classic importance. They include: Die Eides- 
leistung der Juden (1840)) a study of the oath in Jewish law; 
Vors tudien  zur Septzlaginta (1841) ; Introduction t o  the  ~Mishnah 
(in Hebrew, 1859); and Introduction t o  the Palestinian Talnzud 
(in Hebrew, 1870) ; as well as other books and many articles. 

(RT. Gs.) 
FRANKENTHAL, a town of Germany, in the Rhineland 

Palatinate, on the Isenach, connected with the Rhine by a canal 
3 mi. in length, 6 mi. N.W. from Mannheim. Pop. (1925) 24,647; 
(1950) 25.417. 

Frankenthal (Franconodal) is mentioned as a village in the 8th 
century. A house of Augustinian canons established there in I I 19 
was suppressed in I 562 by the elector palatine, who gave its pos- 
sessions to Protestant refugees from the Netherlands. In  1577 this 
colony received town rights from the elector John Casimir, whose 
successor fortified the place, and under the elector Charles Theo- 
dore it became the capital of the Palatinate. I t  has a medieval 
town hall, two interesting old gates and remains of its former en- 
vironing walls. I ts  industries include the manufacture of machin- 
ery, casks, corks, soap, dolls and furniture, iron founding and bell 
founding-the famous "Kaiserglocke" of the Cologne cathedral 
was cast there. 

Frankenthal was formerly famous for its porcelain factory, mak- 
ing figures and groups, established there in 1755. In  179 j the 
factory was removed to Griinstadt. 

FRANKENWALD, a mountainous district of southern Ger- 
many, connecting geologically the Fichtelgebirge and the Thurin- 
gian forest. I t  is a broad well-wooded plateau, about 30 mi. long, 
descending gently on the north and east sides toward the Saale, 
but more precipitously to the Bavarian plain in the west. Its 

highest point is the Dobraberg near Steinheid (2,608 ft.) .  Along 
the centre lies the watershed between the basins of the Main and 
the Saale, of the Rhine and Elbe systems, respectively. The prin- 
cipal tributaries of the Main from the Frankenwald are the 
Rodach and Hasslach; of the Saale, the Selbitz. 

FRANKFORT, HENRI (1897-1954). Dutch archaeologist, 
pioneered in developing near eastern archaeology from a technique 
for the excavation and classification of material remains to a 
discipline reconstructing the significant aspects of ancient Egyp- 
tian and western Asian civilizations. Born Feb 24, 1897, in 
Amsterdam, Frankfort presaged in his formative years the breadth 
of his later interests. Study of history at  the University of 
Amsterdam, Egyptian with Sethe at Berlin. and archaeology under 
Petrie at the University of London (M.A., London, 1924; Ph D., 
Leiden, 1927) was balanced by excavation in Egypt with Brunton 
(1922) and travel in the Balkans and near east (1922, 1924-25). 
This period culminated in Studies i n  Early Pottery of the  Near 
East, 2 vol., (1924-27). 

As director of the excavations of the Egypt Exploration society 
at Abydos, Tell el-Amarna and Armant (1925-291 and of the expedi- 
tion of thr Oriental Institute of The University of Chicago in Iraq 
(1929-37), Frankfort made discoveries and interpretations that 
filled major gaps in knowledge. Publications of those years ranged 
from Egyptian funerary texts and architecture to thoroughly docu- 
mented reconstructions of Mesopotamian culture and art. 

The appearance of Cylinder Seals: a Doc2tmentary Essay on the  
Art and Religion of the Ancient .&-ear East  (1939) marked the 
transition to the final phase of Frankfort's nork (1938-54), spent 
as professor a t  The University of Chicago and the University of 
London, \%here he headed the Warburg institute. No longer ab- 
sorbed by the contingencies of excavation, Frankfort brought his 
far-reaching humanistic interests to bear on comparative studies 
between the two countries where he had worked. Egypt and Meso- 
potamia. He approached archaeological materials with keen re- 
gard for anthropological, aesthetic and philosophical problems and 
with rare understanding of religious phenomena. This gave added 
depth to the syntheses of religion and art which were the product 
of Frankfort's later years (e.g., Kingship and the  Gods:  a S t u d y  of 
Ancient Near Eastern Religion as the Integration o f  Society and 
n'ature [I9481 ; Ancient Egyptian Religion: an  Interpretation 
[I9481 ; T h e  Ar t  and Architecture of the Ancient Orient [I9541 ). 
He died in London on July 16, 1954. 

See P. Delougaz and T. Jacobsen, "Henri Frankfort," and J .  Vin- 
denas, "Bibliography of Henri Frankfort," Journal of Near Eastern 
Studies, vol. xiv, pp. 1-13 ( 1 9 5 5 ) .  (H. J .  KA.) 

FRANKFORT, capital city of Kentucky, US. ,  and seat of 
Franklin county, on, the Kentucky river, 5 2  mi. E. of Louisville, 
is in the Bluegrass region and surrounded by hills on both sides of 
the river. The city is a trading centre for the rich surrounding 
country, which produces tobacco and raises thoroughbred trotting 
horses. Natural gas and hydroelectric power are available. The 
manufactures include bourbon whisky, candy! furniture, electronic 
parts, shoes, clothing, rolled metal parts, ornamental iron rails 
and columns, store fixtures and cooperage products. 

Frankfort was founded in 1786 by Gen. James itrilkinson and 
was chosen capital of the state in 1792 (when its population was 
less than 500) because of its central location. I t  was chartered as 
a city in 1839. Twice during Frankfort's early history the capitol 
burned, and both times the larger cities of Louisville and Lexington 
attempted to become the state capital but Frankfort was retained. 

During the Civil LVar it was occupied for a short time (1862) 
by Gen. Braxton Bragg (Confederate), who was driven out by Gen. 
Don Carlos Buell. 

In 1900 there was a bitter contest for the governorship, in con- 
nection with which the Democratic claimant. William Goebel, was 
assassinated. Daniel Boone and other national heroes are buried 
in the Frankfort cemetery. Frankfort was inundated during the 
Ohio river flood of 1937. Property damage was extensive, and the 
losses were estimated in millions of dollars. 

The state capitol (built in 190j-09 at  a cost of $2.000,000) is 
of granite and white limestone, 400 it .  long by 1 8 j  ft .  wide, 
finished on the interior entirely in white marble. The old capitol 
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(1829) is occupied by the Kentucky Historical society. The state stone and has a 300-it. tower. I t  dates from about I 21 j, but stands 
arsenal, the state board of health, Kentucky State college (es- on the site of an earlier church, the Salvatorkirche, built in 852 by 
tablished in 1886 for Negroes) and the Kentucky Training Home Louis the German. The present church was originally a Roman- 
for feeble-minded persons are also there. esque basilica, but this was replaced by an early Gothic building 

The Orlando Brown house and Liberty hall are noted examples in r 235-39 and was again reconstructed from 131 j-I 500, when the 
of the many fine homes in the city's environs. The name Frank- Pfarrturm was temporarily completed by a cupola. The building, 
fort is a corruption of "Frank's Ford," which was in turn named for including the tower, was only finished after a fire in 1867. 
an early settler, Stephen Frank. For comparative population fig- The Roman Catholic St. Leonhardskirche was built after I 219 on 
ures see table in KENTUCKY: Population. (J. W. CL.) a site presented to the town by the emperor Frederick 11. Also 

FRANKFURT AM MAIN (FRANKFURT-O~-MA~N),  a t o ~ ~ ~ n  originally a basilica, i t  was reconstructed in the 15th and 16th 
in the Land of Hesse, Germany, lies on both sides of the Main, centuries as a Gothic building of the hall type. Two Romanesque 
about 22 mi. above its confluence with the Rhine at  Mainz. Frank- towers and two beautiful Romanesque portals still remain, how- 
furt, birthplace of the poet Goethe, was famous from the 9th to ever. 
the 18th century as the town where the German kings were elected, The Nikolaikirche, on the south side of the Romerberg square, 
and from the 13th century as a centre for trade and communica- dates from the 13th century. I t  served as church to the town coun- 
tions. I t  is one of Germany's leading industrial cities. Pop. cil in the I 5th century. Some time after the Reformation it  was 
(1950j 532,037, (1958 est.) 613,100. secularized but in 1847 was once more established as a Protestant 

T h e  Town.-The stages of the city's development can still be church. The Katharinenkirche, in the town centre, was the first 
Protestant church to be built (1678-81). I t  stands on the site of 
a 14th-century church where the first Protestant sermon was 
preached in Frankfurt in I j 2 2 .  

Other notable churches are the Roman Catholic Liebfrauen- 
kirche, founded in the 14th century and reconstructed in the I 5th 
and 16th centuries as a Gothic hall-type church; the Deutschor- 
denskirche in Sachsenhausen, a Gothic building (1309), converted 
to the Baroque style (1747-51) ; the 9th-century Justinuskirche. 
which is the oldest remaining church; and the 18th-century Pauls- 
kirche. The last was the meeting-place of the 1848-49 German 
parliament and since the 1957 reconstruction has served as a hall 
for festive civic occasions. All these churches were damaged in 
World War I1 and have been restored. The Westend synagogue is 
once more open for worship. 

In  the heart of the town lies the Romerberg, a square once sur- 
rounded by picturesque old houses. Those on the north and south- 
east mere destroyed in 1944 and are to be rebuilt in modern style. 

The patrician residence, Zum Romer, which gave the square its 
name, lies on the northwestern side. In  1405 it was bought by the 
town and converted into a town hall. Later the neighbouring 
houses were also acquired, and the five-gabled Gothic facade be- 
came famous. The exterior of the Romer and the two adjacent 
houses have been restored since 1944. Inside the Romer, however, 
the only room to be restored is the Kaisersaal, or royal hall, where 
the coronation banquet of the Holy Roman emperors was held, fol- 
lowing their election and coronation in the city. The Fernmelde- 
Hochhaus, belonging to the post office and the most important news 
centre in western Germany, has replaced the palace of the princes 
of Thurn and Taxis (1731-36) which was destroyed in 1944. I n  
this palace the German parliament met from 1816-66. Only the 
palace doorway and entrance pavilion now remain. 

On the bank of the Main a 13th-century Romanesque chapel re- 
mains of the Saalhof, the castle built by the Hohenstaufen kings 

B Y  C O U R T E S Y  O F  G E R M A N  TOUR IS^ I N F O R M A T I O N  o F i i c e  in about I I jo. A new building replaced the castle in the 14th cen- 
T H E  E S C H E N H E I M E R  T O R ,  F R A N K F U R T  A M  M A I N .  O N E  OF T H E  LAST R E M A I N .  tury and was given an imposing Renaissance f a ~ a d e  in I7r5-  Re- 
I N G  L A N D M A R K S  O F  T H E  O L D  M E D IE V A L  C I T Y ,  S T A N D I N G  I N  M A R K E D  CON-  built after World War 11, it contains the town's historical museum; 
TRAST TO T H E  M O D E R N  POST O F F I C E  I N  T H E  B A C K G R O U N D  it was planned to rebuild the Leinwandhaus (linen-drapers' hall, 

1396), near the cathedral, and to use i t  for the town archives. The 
seen in its general plan. The old fortified town grew up in the house in the Grossen Hirschgraben where Goethe was born and 
12th century round the imperial castle of Pfalz, which was built spent his youth was burned to the ground in 1944. I t  has been 
on the cathedral mound. The limits of the old town are marked by faithfully restored and contains the original interior fittings, which 
the Main on the south and by street names ending in -graben had been saved. With the adjoining Goethe mus'eum and library 
(moat) from Hirschgraben on the west to Wollgraben on the east. i t  is one of the town's chief attractions. 
(Sachsenhausen, the district south of the river, was also fortified, Notable modern buildings include the late 19th-century ex- 
however.) The new town arose when the town boundaries were ex- change, the Frankfurter Hof hotel and main station, the festival 
tended after 1333. Also fortified, its wails were demolished after hall in the exhibition grounds (1907-08). the wholesale market 
1806 and replaced by promenades, the Anlagen. The only surviv- hall (1927-28) and the former offices of I .  G. Farben's chemical 
ing fortifications are the round tower of the Eschenheimer Tor, I j 5  works (1928-30). After 1950 a series of skyscrapers was built, 
f t .  high (1426-28), the Rententurm (14 55-56) on the bank of the among them the offices of the electricity company AEG on the 
Main and the Kuhhirtenturm (1490) in Sachsenhausen. After south bank of the Main. 
1866 Frankfurt expanded and its area increased to nearly three Among the treasures saved after World War I1 from the munici- 
times its original size. Air raids in 1943-45 largely destroyed the pal and university libraries are a 9th-century ivory diptych, a 
old town. The new town has been rebuilt in modern style. Gutenberg Bible, the Schopenhauer records and Gustav Freytag's 

The cathedral, dedicated to St. Bartholome~v, is of red sand- collection of pamphlets. 
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The most famous of Frankfurt's museums is the Senckenberg 

museum which has one of the most important natural history col- 
lections in Germany. Its history began in I 763 when Johann Chris- 
tian Senckenberg, the physician, bequeathed his large fortune to 
the citizens of Frankfurt for the endowment of a hospital, a botani- 
cal institute, chemistry and anatomy laboratories. At Goethe's 
instigation the Senckenbergische Society for Scientific Research 
was founded in his memory in 181 7 ; this society set up the museum 
which since 1907 has possessed its own building near the university. 
The Stadel ar t  institute, Frankfurt's fine picture gallery on the 
south bank of the Main, was endowed in 1816 by one of the town's 
citizens; it contains Italian, German, French, Spanish and Dutch 
paintings from the 15th to the 18th centuries, as well as modern 
and contemporary works. The town's collection of sculpture, con- 
taining among many masterpieces the Myron Athena, is housed in 
the adjoining Liebieghaus. The idyllic moated castle (1727) of 
the von Holzhausen family contains Roman antiquities found in 
the Frankfurt area. The opera house (1875-80) stood in ruins 
after World War 11, while the former Schauspielhaus (playhouse) 
was rebuilt to serve all kinds of theatrical performances, including 
opera. 

The Johann Wolfgang Goethe university is one of the largest in 
Germany. I t  was founded in 1914 by an amalgamation of the 
existing institutions, including the Paul Ehrlich institute for serum 
research and the Senckenberg Society for Scientific Research. 
There are also colleges of art and music, and many learned in- 
stitutions, among which is the Leo Frobenius institute for eth- 
nography with its great library. The Palmengarten (palm garden), 
founded in 1868, is known throughout Germany for its large col- 
lections of flowers from all parts of the world. 

T r a d e  a n d  Communications.- By the 14th century Frankfurt 
was already a great trading town. The half yearly fairs, before 
Easter and at  the beginning of September, were frequented by mer- 
chants from all over Europe. As well as dealing in goods, there- 
fore, Frankfurt also became a banking centre of the first 
importance, and it was there that the Rothschild (9 .v . )  family 
started business. 

Besides the two international fairs there are now many special- 
ized fairs (tobacco, clocks, jewelry, chemical apparatus) and among 
the exhibitions are the book fair, which takes place annually in 
September, and the international motor show. Up to the middle 
of the 19th century Frankfurt was a purely commercial town; it 
was only after 1866 that it became industrialized. Today Frank- 
furt with its suburbs (Hochst, Bockenheim, Fechenheim, etc.) has 
large chemical and pharmaceutical concerns, printing works and 
electrical and metal industries (machine construction, optical in- 
struments, etc.), and it also manufactures leather goods, food- 
stuffs and drinks. I t  is the headquarters of many professional as- 
sociations (motor industry, engineering, book trade, etc.). 

Frankfurt's importance as a centre of communications has grown 
steadily since the 13th century. Up to 1844 there was only one 
bridge over the Main, and that had existed in 1 2 2 2 .  Between 1844 
and 187A three road, one foot and two railway bridges were built. 
All these were destroyed in 1945. Of the new bridges the most 
important is the Friedensbriicke. By the construction of a large 
inland harbour in 1907-1 2 Frankfurt became a key point for inland 
shipping. I t  is the point of intersection of two autobahnen-from 
Berlin and the north to Munich and Salzburg, and from Cologne to 
Nuremberg. Similarly, after the opening of the first railway to 
Kastel in 1840, Frankfurt has been at  the centre of west German 
rail communications. The Rhine-Main airport, 6 mi. from the city 
centre, is one of the focal points of world air transport. 

History.-Excavations in the area of the former old town have 
produced evidence that there was already a Roman settlement in 
Frankfurt in the first century A.D. Where the suburbs of Heddern- 
heim and Praunheim now stand was the great Roman camp Nida, 
the administrative centre for the hinterland (civitas Praunensium) 
of the Roman frontier wall, the Limes. 

The name Frankfurt probably arose about A.D. 500 inrhen the 
Franks drove the Alemanni south. The first written mention of it 
occurs in 793, when Einhard, Charlemagne's biographer, states 
that he spent the winter in the villa Frankonowrd. 

In 794 Charlemagne held a western synod in the castle a t  Frank- 
furt;  in the 9th century the east Frankish Carolingian kings chose 
the place as their residence. I t  was only in the 12th century, 
however, that the castle settlement developed into a town through 
the favour of the Hohenstaufens. Henry, the son of Conrad 111, 
was elected German king in Frankfurt in 1147, but he died before 
his father and it was not until 11 52, when Frederick Barbarossa 
was elected, that the first reigning king was elected in Frankfurt. 

Between the end of the 12th and the beginning of the 14th cen- 
tury the city's constitution developed into the form which remained 
effective until 1806. A royal bailiff or magistrate replaced the 
governor of the castle as head of the town soon after I zoo. Grad- 
ually a council grew up composed of junior magistrates, counselors 
and members of the guilds. I n  1311 two mayors, annually elected, 
replaced the royal bailiff as head of the council and in 1372 the town 
became in fact a free imperial city. 

The 14th century saw a remarkable advance in all spheres of 
Frankfurt's life. In  the Golden Bull ( q . v . )  of 1356 Charles IV 
named Frankfurt as the town where the German kings were to be 
elected. The copy of the bull made specially for Frankfurt in the 
imperial chancellery is one of the town's treasures. From I 562- 
1792 the kings elected in Frankfurt were also crowned there. 

During the Reformation, Frankfurt accepted the Reformed 
church and remained Lutheran, although the Catholics kept the 
cathedral and some other churches. In I 554 Frankfurt became the 
home of many Protestant refugees from England and the Nether- 
lands. The English under John Knox, however, left Frankfurt 
after the Marian persecution in England ceased, but the Nether- 
landers remained in Frankfurt. 

In the 17th century the autocratic rule of the council, whose 
members came from a small group of aristocratic families, led to 
a revolutionary movement among the citizens. An agreed constitu- 
tion was reached under the leadership of Vincenz Fettmilch in 
1612. But the revolution went further and was eventually put 
down in 1614 by imperial commissioners and in 1616 its leaders 
were put to death. The situation, however, did not improve. Only 
in 1705-32, following another popular uprising, was a case (Frank- 
furt v. Frankfurt) brought by the emperor in Vienna and judg- 
ment given for the citizens of the town. From that time the 
constitution of 1612, with a measure of popular representation, was 
in force. 

When the empire broke up in 1806 Frankfurt lost its free status. 
I t  became the seat of government for the prince primate of the 
Confederation of the Rhine. In  1815, however, under the new 
order for Germany made by the congress of Vienna, it  became 
once more a free city, and a sovereign member of the German Con- 
federation. As the meeting place of the Bundestag, it was the real 
capital of Germany and so remained for over 50 years. 

A commercial and maritime treaty was concluded with Great 
Britain in 1832. In 1848 the first German national assembly was 
held in the Paulskirche. After the war of 1866 Frankfurt was oc- 
cupied by Pmssian troops and forcibly incorporated into Prussia. 
I t  was only after this annexation that it developed into a big in- 
dustrial city, its population rising from 91,000 in 1871 to 5 jo,ooo 
in 1939. At the end of World War I1 the town had to be almost 
rebuilt. Its face was much altered in the process but some striking 
monuments still bear witness to the inheritance of earlier genera- 
tions. (H. MT.) 

FRANKFURT AN DER ODER (FRANKFURT-ON-ODER) , 
a town of Germany, in the district of Frankfurt, jo mi. S.E. from 
Berlin by rail. Pop. ( 1 ~ 5 0 )  52,822; (1956 est.) 56,938. I t  owes 
its origin and name to a settlement of Franconian merchants, in 
the 13th century, on land conquered from the Lubuszanie, a Polish 
tribe. 

In 1253 it was made a town by the margrave John I and bor- 
rowed from Berlin the Magdeburg civic constitution. In 1379 it 
received the right to free navigation of the Oder; it belonged 
(1368-c. 1450) to the Hanseatic League. 

The university, opened in ,I 506, was moved in 1516 to Cottbus 
and restored again to Frankfurt in 1539. I t  was dispersed during 
the Thirty Years' War and again restored by the Great Elector, 
but finally transferred to Breslau (Wroclaw) in 1811. 
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In the I 5th century Frankfurt successfully withstood sieges by 

the Hussites (1429 and 1432). by the Poles (14j0) and by the 
duke of Sagan (1477). Also in the Thirty Years' War and the 
Seven Years' War (city's capture by the Russians on July 23 ,  

1759) and Xapoleonic Wars it suffered much. 
The Evangelical Marienkirche (Oberkirche): a brick edifice of 

the 13th century with five aisles, and the Rathhaus dating from 
1607, and bearing the device of a member of the Hanseatic League, 
are notable. Frankfurt an der Oder was long the seat of the court 
of appeal for the province, but of this it was deprived in 1879. 

Its industries include the manufacture of machinery, metalware, 
chemicals, paper, leather and soap. It.has an extensive system of 
water communication by means of the Oder and its canals to the 
Vistula and the Elbe. Trade in corn, cattle and wine m7as fostered 
by its three annual fairs, held respectively at Reminiscere (the 
second Sunday in Lent), St. Margaret's day and at Martinmas. 

In 1945 Frankfurt an der Oder was captured by Russian troops 
during the Soviet advance to Berlin. 

The town proper lies on the left bank of the Oder and was con- 
nected by a stone bridge goo ft. long with the former suburb of 
Damm-Vorstadt (after World War I1 a town of western Poland 
named Sluhice [pop., 1946, 1,6891 in Zielona Gora province). 

FRANKINCENSE or OLIBANUM, a gum resin obtained from 
certain species of trees of the genus Bomellia and natural order 
Burseraceae. Five species of Boswellia have been distinguished: 
one, indigenous to the mountainous tracts of central India and 
the Coromandel coast, and another, found in Ethiopia, though both 
thuriferous, are not known to yield any of the olibanum of tom- 
merce. B. Frereana, B. blzzra-dajiana and B. carterii of the Somali 
country in east Africa, the last species including a variety found 
in Hadramaut, Arabia, are the sources of true frankincense or 
olibanum. 

To obtain the frankincense a deep incision is made in the trunk 
of the tree, and below it a narrow strip of bark five inches in 
length is peeled off. When the milklike juice (called spz~ma 
pinguis by Pliny) which exudes has hardened by exposure to the 
air, the incision is deepened. In about three months the resin 
has attained the required degree of consistency. The season for 
gathering lasts from May until the first rains in September. The 
large clear globules are scraped off into baskets. and the inferior 
quality that has run down the tree is collected separately. Packed 
in sheep- and goatskins. in quantities of 2 0  to 40 lb.; it is carried 
on camels to Berbera, for shipment either to Aden, Makalla or 
other Arabian ports, or directly to Bombay. At Bombay it is 
assorted, and is then packed for export to Europe, China and 
elsewhere. Olibanum is a reputed natural product of China. 

Frankincense or olibanum occurs in commerce in semiopaque, 
round, ovate or oblong tears or irregular lumps, which are covered 
externally with a white dust, the result of their friction against 
one another. I t  has an amorphous internal structure and a dull 
fracture; is of a yellow to yellowish-brown hue, the purer varieties 
being almost colourless, or possessing a greenish tinge; and has a 
somewhat bitter aromatic taste and a balsamic odour, which is 
developed by heating. Immersed in alcohol it becomes opaque, 
and with water it yields an emulsion. I t  contains about 72% of 
resin soluble in alcohol; a large proportion of gum soluble in water, 
and apparently identical with gum arabic; and a small quantity of 
a colourless inflammable essential oil, one of the constituents of 
which is the body oliben. Frankincense burns with a bright white 
flame, leaving an ash consisting mainly of calcium carbonate, the 
remainder being calcium phosphate and the sulfate, chloride and 
carbonate of potassium. Good frankincense, according to Pliny, 
is recognized by its whiteness, size, brittleness and ready inflam- 
mability. That which occurs in globular drops, he says, is termed 
male frankincense; the most esteemed is in breast-shaped drops, 
formed each by the union of two tears. The best frankincense, 
Arrian wrote, was formerly exported from the neighbourhood of 
Cape Elephant in Africa (the modern Ras Fiel); and A. von 
Kremer, in his description of the commerce of the Red sea (1863), 
observed that the African frankincense, called by the Arabs asli, 
is of twice the value of the Arabian luban. 

Frankincense was used by the ancient Egyptians in their religious 

rites. but not in embalming. I t  constituted a fourth part of the 
Jenish incense of the sanctuary and is frequently mentioned 
in the Pentateuch As a medicine it was in former times in high 
repute. Pliny mentions it as an antidote to hemlock. and hvicenna 
recommends it for tumours, ulcers of the head and ears, affections 
of the breast, vomiting, dysentery and fevers. In  the east frank- 
incense is used as an external application on carbuncles, blind boils 
and gangrenous sores, and it is given internally in the treatment 
of gonorrhea. In China it was an old internal remedy for leprosy 
and struma, and 1s accredited with stimulant, tonic, sedative, 
astringent and vulnerary properties. I t  is not used in modern 
medicine. being destitute of any special virtues. 

Common frankincense (thus or abietis resina) is a term applied 
to a resin which exudes from fissures in the bark of the Norway 
spruce fir, Abies excelsa; when melted in hot water and strained i t  
constitutes Burgundy pitch. 

FRANKING. A term used for the right of sending letters 
or postal packages free (Fr. franc) of charge. The privilege was 
claimed by the English house of commons in 1660 in "a Bill for 
erecting and establishing a Post Office," their demand being that 
all letters addressed to or sent by members during the session 
should be carried free. The clause embodying this claim was 
struck out by the lords, but with the proviso in the act as passed 
for the free carriage of all letters to and from the sovereign and 
the great officers of state, and also the single inland letters of 
the members of that present parliament during that session mly .  
The practice, however, apparently mas tolerated until 1764, nhen,  
by an act dealing with postage, it was legalized. every peer and 
each member of the house of commons being allowed to send free 
10 letters a day, not exceeding an ounce in %eight, to any part 
of the United Kingdom, and to receive 15. The act did not restrict 
the privilege to letters either actually written by or to the member, 
and thus the right mas very easily abused, members sendlng and 
receiving letters for friends, all that was necessary being the 
signature of the peer or M.P. in the corner of the envelope. Whole- 
sale franking grew usual. and M.P.'s supplied their friends with 
envelopes already signed to be used at  any time On Jan. 10, 
1840. parliamentary franking was abolished on the introduction 
of the uniform penny rate. 

In  the United States the franking privilege was first granted 
in Jan. 1776 LO the soldiers engaged in the American War of 
Independence. The right was gradually extended till i t  included 
nearly all officials and members of the public service. By special 
acts the privilege was bestoaed on presidents and their midoms. 
The vice-president, members of the house and senate and delegates, 
the clerk of the house and the secretary of the senate were given 
the privilege of sending and receiving free through the mail all 
public documents printed by order of congress, the written name 
of the official user, or a facsimile, and designation of the office 
appearing on the envelope or parcel. this privilege continuing 
until the 30th day of June following the expiration of their re- 
spective terms of office. The Congressional Record or any part 
thereof could, under the frank of a member or delegate to be 
xritten by himself, be carried free under regulations of the post- 
master general. Seeds transmitted by the secretary of agriculture 
or by any member or delegate receiving seeds from the department 
for transmission could be sent free in the mails under frank, this 
privilege applying to former members and former delegates for 
a period of nine months after the expiration of their terms. The 
vice-president, members, members elect. delegates and delegates 
elect could send free through the mails. under their franks, any 
mail matter to any government official or to any person, cor- 
respondence not exceeding four ounces in weight. upon official or 
departmental business. 

United States government agencies are entitled to use the so- 
called "penalty" statement ("penalty for private use to avoid pay- 
ment of postage $300") in lieu of postage stamps. The equivalent 
legend in Great Britain is "O.H.M.S." ("on her majesty's service"). 

(G. B. GY.) 
FRANKL, LUDWIG AUGUST, RITTER VON HOCHWART 

(1810-18g4), Austrian poet, was born at  Chrast, Bohemia. on 
Feb. 3, 1810. In 1838 he became secretary of the Jewish com- 
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munity in Vienna. In  the revolutionary year of 1848 his poem, 
D i e  Universi t i i t ,  had an enormous circulation. He wrote lyrics, 
epic and many excellent critical works on his contemporaries. 
H e  is perhaps best remembered for his services to Jewish educa- 
tion. H e  established the first Jewish school in Jerusalem, and 
wrote an account of his eastern travels, Naclz Jerusalem (2 vol., 
1858). 

See his Brief-zechsel (1go7), edited by Bruno Frankl; his Erinne- 
rungen ( I ~ I O ) ,  edited by St. Hock. 

FRANKLAND, SIR EDWARD ( I  8 2 5 - 1 8 ~ ~ ) ,  English 
chemist and pioneer in the field of structural chemistry. vas born 
at  Churchtown, near Lancaster, on Jan. 18, 1825. H e  wished to 
enter the medical profession and so was apprenticed to a druggist. 
During this period of six years he became interested in chemistry 
and taught himself to make experiments and even to carry out 
rough analyses of water. I n  1845 he entered Lyon Playfair's 
laboratory in London, subsequently working under R .  W. Bunsen 
at  Marburg for three months, and again in 1848. In  1847 he was 
appointed science master a t  Queenwood school, Hampshire, where 
he met John Tyndall. H e  received his Ph.D. a t  Marburg in 1849. 
In  1851 Frankland became the first professor of chemistry at  
Owens college, Manchester. He worked at  Giessen, Ger., under 
Justus von Liebig for a time. Returning to London, he became 
lecturer in chemistry a t  St. Bartholomew's hospital, and in 1863 
professor of chemistry a t  the Royal institution as successor to 
Michael Faraday. In  1865 he succeeded August K:ilhelm von 
Hofmann at  the School of Mines, where he remained for 2 0  years. 
In 1894 he received the Copley medal, the highest honour of the 
Royal society. He was made a knight commander of the Bath 
in 1897 and died while on holiday at  Golaa, Nor., on Aug. 9. 1899. 

Analytical problems, such as the isolation of certain organic 
radicals. attracted his attention to begin with, but he soon turned 
to synthetical studies. H e  was only about 25 years of age when 
he discovered the organometallic compounds. A consideration 
of these and other substances led Frankland, in 1852, to the con- 
ception that the atoms of each elementary substance can com- 
bine only with a certain limited nuniber of the atoms of other 
elements. The theory of valency thus founded dominated the 
subsequent development of chemical doctrine, and formed the 
basis of modern structural chemistry. 

In  applied chemistry Frankland's great work was in connection 
with water supply. He was appointed a member of the second 
royal commission on the pollution of rivers in 1868, and in the 
course of six years he brought to light an enormous amount of 
valuable information respecting the contamination of rivers by 
sewage, trade refuse, etc., and the purification of water for domes- 
tic use. He also showed that the luminosity of a flame was not 
only connected with the presence of solid particles, but also with 
the pressure of the burning gas or vapour; even hydrogen at  a 
pressure of 10 to 2 0  atm. burns with a luminous flame. Further. 
he showed that the spectrum of a dense ignited gas resembles 
that of an incandescent liquid or solid, and he traced a gradual 
change in the spectrum of an incandescent gas under increasing 
pressure. 

An application of these results to solar physics in conjunction 
with Sir Norman Lockyer led to the view that a t  least the external 
layers of the sun cannot consist of matter in the liquid or solid 
forms, but must be composed of gases or vapours. Frankland and 
Lockyer were also the first to realize the existence of helium ( q . ~ . ) .  

See memorial lecture delivered by H. E. Armstrong before the London 
Chemical Society on Oct. 31, 1901; also H. McLeod, Journal of the 
Chemical Society ( ~ g o j )  ; Autobiographical Sketches (1902) ; W .  A. 
Tilden, Fantous Chemists (1902) ; J .  Wislicenus, Berichte der deutschen 
chenzischen Gesellschajt (1900). His original papers, down to 1877, 
were collected and published as Experilnental Researches i n  Pure, Ap- 
plied and Physical Chemistry. 

FRANKLAND, PERCY FARADAY (1858-1946), Brit- 
ish chemist, second son of Sir Edward Frankland. \\,as born in 
London, Oct. 3, 1858. H e  was professor of chemistry at Dun- 
dee 1888-94; a t  Mason college. Birmingham. 1894-1900; and at 
the Imperial College of Science and Technology, South Kensing- 
ton, 1900-18. His work in pure chemistry was concerned chiefly 
with optical activity and stereochemistry. H e  died Oct. 28, 1946. 

FRANKLIN, BENJAMIN (1706-1 790), American printer, 
author, publisher. inventor, scientist. public servant and diplomat, 
has been called "the first civilized American," "the apostle of 
modern times" and even "the immortal mentor. or, man's unerring 
guide to a healthy. mealthy, and happy life." Beyond question 
he was one of the best known and most admired men in the world 
during the latter half of the 18th century, and he has remained 
a prominent and symbolic figure in the American gallery of heroes. 
His life and his thought, however, were so complex and so marked 
by apparent contradictions that he has puzzled some of his most 
sensitive interpreters. 

His contemporaries knew him as natural philosopher, moralist 
and diplomat, renowned for his identification of lightning with 
electricity, for his widely translated and reprinted I.17ay t o  fl'ealth 
(the collected sayings of his fictional almanac maker, "Poor 
Richard" Saunders) and for his skillful furtherance of the wel- 
fare of the British colonies nhich became the United States of 
America. ,411 educated Europeans knew the epigram of Turgot, the 
French economist-"He snatched the lightning from the skies and 
the sceptre from tyrantsn-and a great many agreed. 

Later generations, h o ~ e v e r .  have known Franklin most directly 
through his posthumously published Autobiography.  I t  is an ac- 
count of his life to 1757. written at  nide intervals between 1771 
and 1788 and often inaccurate in details. Addressed to his natural 
son William. it preaches the gospel of getting ahead in the ~ i ~ o r l d  
by thrift, industry and shrewd use of the lessons of experience. 
Franklin displayed a keen eye for the main chance. and his book 
is a classic American example of the rags-to-riches story. To the 
officers of savings banks and other practical men Franklin has 
seemed the summation of good sense and morality. To others, 
those mho rate caution below warm human sympathies and rev- 
erence for the mysteries of the human spirit, he has often appeared 
to be only a colourless and materialistic opportunist. 

"God helps those who help themselves." one of Poor Richard's 
maxims, is doubtless typical of one facet of Franklin. Yet he 
was not an ungenerous, timid or self-centred man. He was often 
passionate and extravagant; he enjoyed ~ ih imsy  and hoaxes; he 
looked at the world with a mixture of hope and cynicism. H e  
loved men and women and thought highly of their potentialities, 
recognizing at  the same time the credulity and inadequacy of man- 
kind in the mass. Much of his political and scientific work was 
controlled by the world view expressed in a letter of 1780 to 
Joseph Priestley, the discoverer of oxygen. "The rapid progress 
true science now makes." Franklin wrote, "occasions my regretting 
sometimes that I was born too soon. I t  is impossible to imagine 
the height to nhich may be carried. in a thousand years. the pomer 
of man over matter. We map perhaps learn to deprive large 
masses of their gravity. and give them absolute levity. for the sake 
of easy transport. Agriculture may diminish its labour and double 
its produce; all diseases may by sure means be prevented or 
cured not excepting even that of old age, and our lives lengthened 
at pleasure even beyond the antediluvian standard. O that moral 
science were in as fair a way of improvement, that men would 
cease to be nolves to one another, and that human beings mould at  
length learn what they non7 improperly call humanity! " 

B i r t h  and Ancestry.-Franklin was born in Milk street, Bos- 
ton, Mass., on Jan. 17, 1706 (new style; Jan. 6, old style). Hi? 
father, Josiah, a maker of soap and candles, had emigrated from 
Banbury Oxfordshire, Eng in 1683, aged 25. taking with him 
a ~ i f e .  Anne, and three children. Before Anne died in 1689 she 
had four more children, t u o  of them short lived. Josiah quickly 
remarried, his second wife being Abiah, daughter of Peter Folger, 
a Nantucket indiv~dualist a h o  had attacked in verse ( A  Looking- 
G l a ~ s  for tize Times, 1677) the persecutors of Quakers and Bap- 
tists Benjamin Tias the 8th of Abiah's 10 children, the I 5th (and 
the 10th son) of Josiah's 17. 

The Autobiography begins ni th  some genealogy. Franklin had 
learned from an uncle's notes that his father's family had lived for 
more than 300 years on a 30-ac. farm with a blacksmith's forge 
at Ecton in Northamptonshire. This parish lies about 70 mi. 
N.N.iT. of London, in central England. Franklin, visiting Ecton 
in 1758, found parish records beginning in 1555 and learned that 
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h e  was t h e  youngest son o f  t h e  youngest son for  five generations. a m o n t h .  Benjamin  carried o n  t h e  Courant. A f e w  m o n t h s  later 
T h e  Franklins had been  Anglicans f r o m  t h e  t i m e  o f  H e n r y  V I I I ,  J a m e s  was  forbidden t o  print or publish t h e  paper and B e n j a m i n ,  
b u t  Josiah became a Congregationalist. his old indentures discharged, became t h e  nominal  publisher. T h e  

Early Boyhood (1706- 18) .-Josiah's fondness for music,  his n e w  indentures which  h e  signed secret ly  h e  disregarded a f t e r  quar- 
handiness w i t h  tools and his good judgment are noted i n  the rels w i t h  his brother.  sure t h a t  J a m e s  would n o t  dare t o  produce 
memoirs.  Benjamin  obviously respected his father,  w h o  presum- t h e m ,  e v e n  though his apprenticeship had nearly t w o  years t o  run .  
ab ly  taught  h i m  t o  read, so early tha t  h e  could n o t  remember learn- " I t  was  n o t  fair  i n  me," h e  was  t o  recall years later,  " t o  t a k e  t h i s  
ing.  A n  uncle,  also named Benjamin ,  was a member  o f  the Advantage ,  and this  I there fore  reckon o n e  o f  t h e  first Erra ta  
household f o r  some t i m e  a f t e r  1 7 1 5 ;  h e  and Josiah, b o t h  middle [mis takes .  i n  printing l ingo] o f  m y  Life." (Farrand ,  p. so.)  
aged,  gave m u c h  thought  t o  this  t e n t h  son's future.  For a t ime  J a m e s  blocked e m p l o y m e n t  elsewhere i n  Bos ton ,  so B e n j a m i n  
t h e y  dreamed o f  making  h i m  a clergyman, a t i the  t o  t h e  church, persuaded a ship captain t o  give h i m  passage t o  N e w  Y o r k ,  h in t ing  
and h e  had a year i n  grammar school b e f o r e  Josiah decided h e  could h e  " had got a naughty  Girl w i t h  Child" (Farrand ,  p. 52)-a 
n o t  a f ford  t h e  cost o f  a college and theological education. T h e n  fabrication o f  n o  l i t t le  i rony .  i n  t h e  light o f  later events .  
George Brownell ,  a private teacher o f  such practical arts as writ- Hard-Earned Lessons (1723-26).-At 17 Franklin had a t r a d e ,  
ing.  bookkeeping and navigation, t o o k  Benjamin on.  "Under h i m  b u t  h e  still had m u c h  t o  learn about  m e n  and w o m e n .  H e  f o u n d  
I acquired fair W r i t i n g  pre t ty  soon,  b u t  I fail'd i n  the  Arithmetic, n o  work  i n  N e w  Y o r k .  b u t  heard there might  b e  some i n  Phila- 
& made n o  Progress i n  i t .  A t  T e n  Y e a r s  old I was taken  h o m e  t o  delphia. I t  t o o k  h i m  a s t o r m y  30  hours t o  get across L o t ~ e r  N e w  
assist m y  Father i n  his  Business." (Franklin's Memoirs, ed.  b y  Y o r k  b a y ,  three days and 50 m i .  o f  walking t o  cross N e w  J e r s e y ,  
M a x  Farrand, p. 20, Univers i ty  o f  California Press, Berkeley, and h e  still had a cold, sleepless night  lost  along t h e  Delaware 
1949.) river b e f o r e  h e  arrived o n  t h e  M a r k e t  street w h a r f .  t ired.  h u n g r y  

T h e  boy ' s  distaste f o r  cutt ing wicks  led Josiah, one o f  whose and all b u t  penniless. A v iv id  passage i n  t h e  Azdtobiography de- 
sons had already run  o f f  t o  sea, t o  walk Benjamin  around Boston, scribes his walk t h a t  S u n d a y  morning ,  a large p u f f y  roll o f  bread 
observing t h e  c r a f t s m e n  a t  work  and looking for  a congenial trade. under  each a r m  and another being munched  o n ,  tvi th D e b o r a h  
O n e  cousin was a cutler, and t h a t  occupation was seriously con- R e a d ,  eventually t o  b e c o m e  his  w i f e ,  watching w i t h  a m u s e m e n t  
sidered. T h e n ,  o n  the  ground o f  his  fondness for  books ,  Benjamin f r o m  her doorway.  A f e w  weeks  later h e  was solvent ,  employed  i n  
was persuaded t o  sign indentures w i t h  his elder brother James ,  who Samuel Keimer's  printing shop  and rooming a t  t h e  Reads' .  W i t h i n  
i n  I717 had returned t o  Bos ton  f r o m  London w i t h  a printing press. m o n t h s ,  as t h e  result o f  a chance remark  b y  a brother- in-law. h e  

Apprentice and Author 11718-23) .-Benjamin soon learned w a s  sought ou t  b y  t h e  provincial governor, Sir W i l l i a m  K e i t h ,  
his  t rade;  h e  also found  t i m e  f o r  self-education. H e  had already w h o  urged h i m  t o  enter business for  h imse l f  and sent h i m  b a c k  t o  
read Bunyan's  Pilgrim's Progress ( w h i c h  has been compared with Bos ton  w i t h  a flattering let ter  t o  his  father.  Josiah t h o u g h t  h i s  
t h e  Autobiography), some other religious and theological works son t o o  young for  such a ven ture  and re fused  i m m e d i a t e  sup-  
owned b y  his  fa ther ,  Plutarch's Lives and t w o  books which m a y  port. 
have  contributed t o  his  penchant for  social improvement :  Defoe's  O n  his  second t r ip  t o  Philadelphia Franklin picked u p  a c o m -  
Essay on Projects and C o t t o n  Mather 's  Essays T o  Do Good. NOW panion, his  old friend J o h n  Collins. N o w  a drinker and wastrel  
h e  took  a f a n c y  t o  poetry,  and late i n  1718 wrote t w o  occasional as well as a n  unbeliever,  Collins borrowed m o n e y  w h i c h  Frankl in  
ballads. O n e ,  " T h e  Lighthouse Tragedy," was a popular success, was  holding b u t  vrhich was  n o t  his  o w n ,  and a f t e r  s o m e  disagree- 
b u t  Josiah's ridicule discouraged further versi fying.  Friendships able scenes l e f t  f o r  Barbados wi thout  returning i t .  E v e n  m o r e  
developed w i t h  other book lovers :  M a t t h e w  Adams,  a tradesman disillusioning was  Sir Wi l l iam's  cruelty .  R e f u s i n g  t o  accept  
m i t h  a " p r e t t y  Collection" t o  lend (Farrand,  p. 3 2 ) ,  and John  Josiah's judgment,  h e  o f fered  t o  provide let ters o f  credit and  intro-  
Collins. a youngster his o w n  age w i t h  a fondness for  argument. duc t ion  i f  Franklin would go t o  England t o  purchase t h e  equip-  
About  1719 h e  read some o f  t h e  Boyle  lectures directed against m e n t  needed.  H e  repeatedly postponed handing over t h e  promised 
de ism (probably  W i l l i a m  Derham's Physico-Theology, I ~ I Z ) ,  liked let ters,  finally saying t h e y  would b e  o n  t h e  ship. Bidding D e b o r a h  
t h e  refutat ions less t h a n  t h e  views abhorred, and " soon became a farewell, probably w i t h  some promises. Franklin sailed, t o  find o n  
thorough Deist" (Farrand,  p. 146) .  Franklin years later regretted his  arrival tha t  h e  had n o  let ters and Sir 'CVilliam n o  fr iends.  I t  
tha t  his religious skepticism "perverted" others, among t h e m  was  l e f t  t o  a shipboard acquaintance, T h o m a s  D e n h a m ,  a Q u a k e r  
Collins. merchant ,  t o  explain t h a t  t h e  governor was  unreliable. E m p l o y -  

T w o  books ,  however ,  provided experiences h e  never regretted. m e n t  was  n o  problem- Franklin was  soon a t  work i n  a large print- 
A v o l u m e  o f  t h e  Spectator was read repeatedly and t h e  essays ing house-but J a m e s  R a l p h  was.  H e  had l e f t  a w i f e  and child t o  
rewrit ten f r o m  m e m o r y ,  so tha t  h e  m i g h t  improve his s tyle and accompany  Franklin t o  L o n d o n  and become a poet. R a l p h  bor-  
increase his  vocabulary.  T h o m a s  T r y o n ' s  W a y  to Health led h im rowed about £27 b e f o r e  ( h e  being a w a y )  Franklin " a t t e m p t e d  
t o  a vegetarian diet-and t o  a bargain w i t h  James  t o  feed himself  Familiarities (another Erra tum)"  (Farrand,  p. 1 1 2 )  v i t h  a pleas- 
f o r  ha l f  t h e  m o n e y  paid for  his  board. H a l f  o f  tha t  Benjamin ant  milliner w h o  had b e c o m e  Ralph's  mistress. Another  d e b t  w a s  
saved. and h e  could b o t h  b u y  books  and get more  t i m e  t o  read. unpaid and another fr iendship ended.  
H e  taught  h imse l f  some o f  t h e  mathemat ics  h e  had missed and, Franklin's temperance did n o t  endear h i m  t o  t h e  beer-drinking 
exploring t h e  art o f  logic, was "charm'd" b y  the  Socratic method worlimen a t  t h e  shop,  b u t  h e  showed some o f  t h e m  t h a t  i t  saved 
i n t o  dropping his  habits  o f  contradiction t o  become t h e  " humble  m o n e y  and h e  was  eventually accepted. Helping t o  set i n  t y p e  t h e  
Enquirer & Doubter" (Farrand,  p. 4 0 ) ,  entangling others b y  second edit ion o f  TVilliam Wol las ton ' s  Religion of ~Vature,  h e  w a s  
hesitance and insidious question. m o v e d  t o  write  a deistical pamphlet .  A Dissertation on Liberty 

I n  I 72 I James  Franklin founded t h e  New-England Courant, a and Necessity, Pleasure and Pain ( I  7 2 5 ) .  His  argument t h a t  since 
newspaper remarkable b o t h  for  i t s  criticism o f  civic and religious m a n  has n o  real f reedom o f  choice h e  is  n o t  morally responsible 
leaders. t h e n  unaccustomed t o  such t rea tment .  and for  i t s  literary f o r  h i s  actions later seemed still another erra tum,  b u t  i t  b r o u g h t  
conten t .  Original essays were welcomed.  among t h e m  Benjamin's h i m  t h e  acquaintance o f  a D r .  L y o n s ,  w h o  introduced h i m  t o  H e n r y  
first published prose, t h e  "Silence Dogood" series o f  I 722, slipped Pember ton ,  early popularizer o f  Newton ' s  philosophy, and Bernard 
surreptitiously under t h e  office door. T h e y  int imated,  among other Mandevil le ,  author o f  t h e  Fable of the Bees. H e  also m e t  Sir  H a n s  
things,  tha t  m o n e y  was m o r e  valued i n  Harvard college than in- Sloane, f r o m  whose  collections grew t h e  Bri t ish m u s e u m ,  selling 
telligence, t h a t  N e w  England funeral elegies were hackneyed and h i m  a purse m a d e  o f  asbestos f r o m  Pennsylvania. 
ridiculous, and t h a t  t h e  euphemisms  o f  drunkards were weird and Franklin's m o s t  impressive talent  a t  this  t i m e  w a s  s w i m m i n g  ( h e  
wonder fu l .  Obvious ly  imi ta t ive  o f  t h e  Spectator, t h e y  are still once sT\am t h e  T h a m e s  f r o m  Chelsea t o  Blackfriars,  a b o u t  t h r e e  
readable;  clearly Benjamin  Franklin was t o  b e  more  than  an m i l e s ) .  and h e  was considering starting a svcimrning school w h e n  
ordinarily literate printer. his friend D e n h a m  urged h i m  t o  return t o  Philadelphia. o f f e r i n g  

\Then J a m e s  remarked late i n  1722 t h a t  Massachusetts officials e m p l o y m e n t  i n  his store. T h e y  sailed i n  J u l y  1726. Frank l in  w a s  
were slow i n  doing something about  piracy h e  landed i n  jail for n o t  h a p p y  about  facing Deborah,  t o  w h o m  h e  had w r i t t e n  o n l y  
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once. On the voyage he kept a journal which shows an awakening 
interest in science and mhich originally contained a plan for his 
future conduct. This plan is not certainly extant. One would ex- 
pect that it contained some resolutions about lending money to 
friends, accepting the word of would-be benefactors and making 
advances to TI omen. 

Achievement of Security (1726-48).-Franklin worked for 
Denham about four months before his employer died unexpectedly. 
He then returned to Keimer's printing shop, and was soon "quite 
a Factotum" (Farrand, p. 130). casting type, engraving and making 
ink, as well as helping train the apprentices. To  Hugh Meredith, 
near the end of his term, he was particularly close, and early in 
1728 the two set up in business for themselves. In  July 1730 
Franklin bought out his partner with borrowed money. At this 
point his private life was extremely complicated. Deborah Read 
had understandably not waited for him, but the man she married 
had deserted her and disappeared. Franklin's demand of a mar- 
riage settlement to pay off his business debt ended one match- 
making venture. A strong sexual drive, "that hard-to-be governed 
Passion of Youth" (Farrand, p. I 78). as Franklin described it, was 
sending him to "low Women," and in the winter of 1730-31 he 
had a son, William, whose mother has never been identified. 
Franklin must have knonn that a baby was on the way when, his 
affection for Deborah having "revived," he "took her to Wife" 
(Farrand, p. 180) on Sept. I ,  1730. Their common-law marriage 
lasted until Dehorah's death in 1774. They had two children, a 
son who died at  four and a daughter, Sarah, later Mrs. Richard 
Bache. who survived them both. The illegitimate William was 
brought up in the household. 

As his own master and the head of a family, Franklin proceeded 
to make hirnself financially secure. H e  was able to retire from 
business in 1748, although he seems to have retained some hand 
in the almanacs published by Franklin and Hall, the firm nhich be- 
tween 1748 and 1766 gave him an average annual income of almost 
L ~ o o .  His retirement was the result of hard mork, clever salesman- 
ship and some good fortune. His shop dispensed not only printing, 
but also books, stationery, soap and occasionally fish. cheese, spices 
and other commodities; he bought rags for papermakers; he even 
dealt in slaves and the unexpired contracts of indentured servants. 

Government printing was a major source of profit to the trade. 
Franklin and Meredith's first success was securing the job of 
printing paper currency for Pennsylvania. Characteristically, 
Franklin helped get this business by writing in favour of paper 
money; his Modest Enquiry In to  the Nature and Necessity of a 
Paper Currency (1729) was his first venture into economic theory. 
For years thereafter Franklin was public printer not only of Penn- 
sylvania, but also of S e w  Jersey, Delanare and Maryland An- 
other money-making venture was the Pennsylvania Gazette, a 
newspaper purchased from Keimer in 1729. I t  soon surpassed 
its competitors in liveliness and in advertising. Franklin was a 
skillful editor and publisher. Another success was the series of 
Poor Richard almanacs, published annually between 1732 and 1757 
in issues as large as ~o.ooo.  The famous maxims, pillaged from 
the collections of proverbs and epigrams of the old world, but 
often Americanized by Franklin's hand, helped make Franklin 
known far beyond his tonn and province. Failures, of course, 
were inevitable for a publisher: a German-language newspaper 
collapsed in 1732 before it had really started, and in 1741 a 
monthly magazine lasted only six months. Franklin was generally 
prosperous, however; he made enough to invest capital in real 
estate and in partnerships or working arrangements with printers 
in the Carolinas, h'ew York and the British \Vest Indies. 

His energy was not exhausted by business. More than ordinarily 
gregarious, and TIith a remarkable social conscience, he mas in- 
volved in numerous projects for social improvement by collective 
efforts The first of these was the Junto, or Leather Apron club, 
organized in I 727 to debate questions of morals, politics and natu- 
ral philosophy, and to exchange knomledge of business affairs nhich 
might be valuable to the more enterprising members. Nore than 
one historian has noted the similarity of the Junto to the so- 
called "service" clubs of the 20th century, of which Rotary Inter- 
national is the prototype. Franklin worked through the Junto 

in many ways. The need of its members for easier access to books 
led in 1731 to the organization of the Library Company of Phila- 
delphia, earliest of the many American subscription libraries. By 
his own account Franklin spent an hour or two there each day, 
mastering foreign languages and filling in the gaps in his general 
education. Through the Junto he proposed a paid city watch or 
police force, a suggestion eventually but not immediately followed; 
a paper read to the same group resulted in the organization of a 
volunteer fire company. In  1743 he called for a "constant corre- 
spondence" of virtuosos (men of scientific interests) throughout 
the colonies, and in the following year the American Philosophical 
society xas modestly functioning. I t  is often described as an 
outgrowth of the Junto. 

Franklin became, in short, a successful promoter. H e  noted 
that Pennsylvania had neither a college nor a militia. An academy 
was in his mind as early as 1743. but not until 1749 did he find 
the time ripe for his Proposals Relating t o  the Education of Y o u t h  
i n  Pennsylvania, instrumental in founding the Academy of Phila- 
delphia in 1751 and the best-known early American argument for 
advanced training in the useful arts and sciences. Although his 
ideas were not wholly followed, the institution which grew out of 
the academy-the University of Pennsylvania-made notable con- 
tributions to professional education. Another pamphlet, Plain 
Truth;  or, Serious Considerations on the Present State of tlze 
City of Phzladelphia and Province o f  Pennsylva?zia (1747)) written 
after French and Spanish privateers had invaded the Delaware 
river, helped enroll a volunteer militia of ~o .ooo  men, despite the 
Quaker coolness tonard armed defense. Eventually he became 
almost indispensable to thbse who had good works in mind. helping 
to raise money for church buildings and, in 17j1, for Thomas 
Bond's project, the Pennsylvania hospital, a pioneer institution 
important to medical education iq America. 

Franklin's belief in association for useful ends made natural 
his joining St. John's lodge in 1731. I t  claims to be the first 
Masonic lodge in America. Franklin's loyalty to Freemasonry 
helped him years later with some of the anticlerical intellectuals 
in the court of Louis XVI. In 1782 he u a s  elected venerable mas- 
ter of La Loge des Neuf Soeurs, which has been called with some 
justice the UNESCO of the 18th century. 

Before his retirement. moreover. Franklin also began his work 
as a servant of the public. Appointed clerk of the Pennsylvania 
assembly (legislature) in 1736, he retained that post until 17j1, 
when he was elected a member. In 1737 he was appointed post- 
master of Philadelphia. an unusually valuable office for a news- 
paper publisher; he held it until he became one of the two deputy 
postmasters general for the colonies in 1753. 

Electrical Science (1748-52) .-Franklin's curiosity about nat- 
ural phenomena can be traced to his boyhood, but not until 1740 
did it become more than desultory. In that year he invented the 
Pennsylvania fireplace, better known as the Franklin stove, a new 
kind of heating unit. This invention characteristically combined 
theoretical knowledge and practical advantages. He wrote a pam- 
phlet about this stove in 1744, for his friend Robert Grace, who 
was manufacturing it, but refused to take out a patent because 
"as n e  enjoy great Advantages from the Inventions of others. we 
should be glad of an Opportunity to serve others by any Invention 
of ours" (Farrand, p. 794). By this time he was reading all the 
scientific literature he could find and had some contact with lec- 
turers on natural philosophy ( c f .  I .  Bernard Cohen's edition of 
Benjamin Franklin's Exper i~nents ,  1941, and the same scholar's 
Franklin and Newton,  1956). He certainly read with care the 
articles on electricity, a t  that moment the most novel subject in 
European science, by William LVatson, published in the Philo- 
soplzical Tvansactions of the Royal Society of London in 1745. 
Franklin and three friends-Thomas Hopkinson, Philip Syng and 
Ebenezer Kinnersley-acquired simple apparatus and, in the winter 
of 1746-47, began an exploration of electrical phenomena. The 
Philadelphia climate and apparatus makers, combined with Frank- 
lin's ingenuity, produced remarkable discoveries. reported by 
Franklin in a series of letters to a London friend, Peter Collinson. 
Many of the letters mere read before the Royal society and some 
were printed in the Gentleman's Magazine. In  April I 75 I a collec- 
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tion was printed as Experiments and Observations on Elect~icity.  
This book, of 80-odd pages, made Franklin famous, first in France, 
where a translation appeared in 1752, and later throughout Europe. 
The experiment which Franklin suggested to prove the identity 
of lightning and electricity was first carried out in France. before 
Franklin is supposed to have tried the simpler expedient of flying 
a kite in a thunderstorm. His book stands first among the scien- 
tific contributions of 18th-century Americans. I t  appeared in 
four later English editions before 1769, usually with additional 
letters and papers by Franklin and others; there were two addi- 
tional French editions; and it  was also translated into German 
(1758) and Italian (1774). 

Franklin's study of electricity has two noteworthy aspects. 
First, his "one fluid" theory or hypothesis accounted for more 
of the observable phenomena than did any previous hypothesis. 
Second, his suggestion that buildings might be protected from 
lightning by erecting pointed iron rods seemed both practical and 
highly dramatic. On the whole his originality was not as great 
as many of his admirers have thought (Cohen has shown that it 
decreased as he came into closer touch with his fellow experi- 
menters in Europe). but he invented many of the terms nhich are 
still used in discussing electricity (positive, negative, battery, 
conductor, etc.) and he described his experiments with a clarity 
that commands respect from all orderly minds. 

By 1752 he had made his most important contributions to sci- 
ence, including, outside of electricity, his observation (1743) that 
storms which apparently came from the northeast actually moved 
from the southwest. For the rest of his life he occasionally con- 
ducted experiments or theorized with his innumerable correspond- 
ents. Heat, light, sound and magnetism interested him, as did 
hydrodynamics. hydrostatics, chemistry, geology, physiology, psy- 
chology and oceanography. 

Science gave him handsome rewards. In 1753 he received the 
Copley medal from the Royal society and honorary M.A. degrees 
from Harvard and Yale. William and Mary gave him an M.A. 
degree in 1756, Edinburgh an LL.D. in 17j9 and Oxford the degree 
of doctor of civil law in 1762. He \\,as an active, corresponding 
or honorary member of scientific societies in London, Edinburgh, 
Paris, Orleans, Rotterdam, Gottingen. Padua, Milan and St. 
Petersburg. 

He has some interest as a social scientist as well (c f .  L. J. Carey, 
Franklin's Economic Views, 1928). "Observations Concerning 
the Increase of Mankind, Peopling of Countries, etc." (1735, but 
written in I 75 I )  speculated on the relation between population 
and the means of subsistence and states a belief in free trade. 
Later papers. notably "Positions to Be Examined, Concerning 
National Wealth" (1769), show a distrust of commerce and manu- 
factures which he may have acquired from his friends among the 
French economists. 

Public Servant (1753-85) .-Politics encroached more upon 
his retirement than did science. From 1753, when he took charge 
of the mails in all the northern colonies, he tended to think in 
terms of the bonds of common interest which tied the separate 
common-cvealths together. although it  mas to be long before the 
average man in America thought of himself as an American first 
and a Virginian or Pennsylvanian second. For zo years Franklin 
was America's chief spokesman, so far as  there was an America to 
speak for. His base of operations for 16 years mas London, where 
he was thoroughly at  home and might easily have settled except 
for his sense of responsibility. H e  became an American and a 
revolutionary almost in spite of himself, working until the last 
possible moment to reconcile conflicting interests, to interpret 
America to Englishmen and British politics to Americans. At one 
time or another he was persona non grata to extremists on both 
sides of the debate. Like most politicians he made mistakes and 
suffered for them, but he also had some triumphs. 

The first of the latter was the adoption of his "Plan of Lnion" 
by the Albany congress. assembled in 1754 to make common cause 
against the French and Indians. I t  proposed a general council, 
with representatives from the several colonies, having the power 
to tax, organize the common defense and supervise Indian rela- 
tions and new settlements. A president, appointed by the king. 

was to have the veto power, as was the king himself if he exer- 
cised it within three years, Neither the colonial legislatures nor 
the king's advisers found this scheme acceptable, each fearing 
some loss of power. The rejection of his scheme was his first 
lesson in a conflict between reason and justice on the one hand 
and the factor of power on the other, an antagonism which was 
probably the central feature of his political career ( c f .  Gerald 
Stourzh, Benjamin Franklin and American Foreign Policy, 1954). 
Noteworthy, too, was his assertion of the time-honoured principle 
that taxation should be the prerogative of representatives of the 
people-soon to become one of the major issues in the American 
Revolution. 

The realities of political action nearly ruined Franklin in I 7 j j, 
when he promised Pennsylvania farmers to stand good for any 
losses they might sustain if they used their horses and nagons to 
supply Gen. Edward Braddock's army in its expedition against 
Ft. Duquesne. For more than two months it  appeared that he 
might have to pay almost F20,ooo out of his o ~ ~ n  pocket. The 
government eventually paid, but Franklin was thereafter more 
cautious about his commitments. 

The need of money for defense led the Pennsylvania legislature 
to seek to tax the lands of the Penn family, proprietors under 
the charter of the colony. Either their consent or a change in 
the form of government was required. Chosen to represent the 
assembly on this matter, Franklin was in London most of the time 
between July 1757 and Aug. 1762. With the help of a legal ad- 
viser, the "all-knowing" Richard Jackson, he eventually effected 
a compromise, by which the proprietors' improved lands could be 
taxed, but not those unsurveyed. This was not enough for Frank- 
lin, who detested Thomas Penn and \\anted to oust the proprietary 
government altogether. His first mission was nevertheless re- 
markable for his continued use of his talent as an author to further 
his cause. and for his establishment of many close friendships. His 
most significant writing in London mas The Interest of Great 
Britain Considered W i t h  Regard to Her Colonies, and the Acqz~i- 
sitions of Canada and Guadaloupe ( I  7601, believed to have influ- 
enced the makers of the treaty of Paris ( I  763), n hich gave Canada 
to Great Britain as Franklin had hoped. 

By then he mas back in Philadelphia. where the conflict between 
legislature and proprietors continued. A petition to make Pennsyl- 
vania a crown colony was agreed on and by Dec. 1764 Franklin 
was again in London, just in time to testify that the proposed 
Stamp act was the wrong way to raise additional tax money in 
America. Nonetheless the act Tias passed. Franklin so greatly 
underestimated the probable opposition that he nearly ended his 
political usefulness. Determined to make the best of a bad situa- 
tion, he meekly ordered stamps for the use of Franklin and Hall 
and nominated a friend for the post of stamp officer in Phila- 
delphia. The feeling against him \\,as so strong that his wife 
Deborah brought guns and male relatives into the house to  defend 
it. Shocked by the violence reported from America. Franklin de- 
voted himself to the campaign for repeal and regained his prestige 
by answering 174 questions before the house of commons in mid- 
Feb. 1766. The examination. during nhich he clearly and briefly 
ansnered both friends and enemies. gave Britons some understand- 
ing of how Americans ielt. Immediately published from a ster~o- 
graphic transcript his remarks made him the hero of the repeal. 
His real mission, the negotiation of a new charter. was unsuccess- 
ful, but the failure was forgotten in the excitement. 

Pennsylvania kept him on as agent, and he was employed by  
three other colonies-Georgia ( I  768). Tie\~ Jersey ( I  769) and 
Massachusetts (1770). With this support and that of the British 
Whigs, he rode through the succession of crises ending with the 
armed clashes a t  Lexington and Concord. Gradually he was forced 
to realize that there could be no reconciliation and that his dream 
of a British empire of self-governing nations would not come 
true. He did his best to present the American  vie^ to his friends 
and, through newspaper articles (126 b e h e e n  176 j and 177 5 ) .  to 
the British public. At the end he \?,as bitter, in "Rules by \F7hich 
a Great Empire hlay be Reduced to a Small One" and "An Edict 
by the King of Prussia," both first printed in the Public ddverfzser 
in 1773. Taken together they are a capsule history of the long- 
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drawn-out contest. In  Jan. 1774, because of his writing and his 
share in the publication of the letters of Thomas Hutchinson, gov- 
ernor of Massachusetts, to his British superiors, Franklin nas dis- 
missed from the post office. I n  March 1775, aware that there 
might be war, he left England, three days before his friend Ed- 
mund Burke delivered his eloquent but futile speech to the com- 
mons on conciliation with America. A day after his arrival in 
Philadelphia he was a delegate to the second Continental Congress. 
There he served on committees for the organization of a postal 
system and for the drafting of the Declaration of Independence, 
and on a commission which vainly attempted to bring Canada into 
the war as an ally. He also found time to be presiding officer of 
the constitutional convention of Pennsylvania. 

I n  Sept. 1776 Congress agreed to send a commission to France, 
hoping to secure economic and military assistance. I ts  members 
were Silas Deane, already in Paris, Arthur Lee (as a substitute 
for Thomas Jefferson, kept home by his wife's illness) and Frank- 
lin. H e  arrived in Paris just before Christmas; before the end 
of the year he and his colleagues were engaged in secret negotia- 
tions mith the comte de Vergennes, minister of foreign affairs and. 
fortunately for the Americans, an enemy of Britain. These nego- 
tiations were enormously complicated by cloak-and-dagger in- 
trigue, with spies and informers everyahere. As a diplomat, 
Franklin had the great advantages of French friends and disciples, 
a skin ailment which made it  reasonable for him to wear a fur 
hat,  and no shyness about his need for spectacles through ahich 
to see the world. Before long he mas the hero of France, the 
personification of the unsophisticated nobility of the nely world, 
leading his people to freedom from the feudal past. His portrait 
was everywhere, on objets d'nrt from snuffboxes to chamber pots, 
his society sought after by diplomats, scientists, Freemasons, fash- 
ionable ladies. There was indeed a Franklin cult, not without its 
ridiculous side. Franklin rose to the occasion magnificently, how- 
ever, displaying such wit and social grace as to endear him to the 
French for generations. 

The sought-for treaties mere signed in Feb. 1778, after General 
Burgoyne and 6,000 men had surrendered at  Saratoga and it was 
clear that Britain was not going to crush the rebellion easily. Very 
considerable loans were obtained for the United States, and with- 
out French military and naval aid the final victory at  Yorktown 
in 1781 might not have been achieved. The marquis de Lafayette. 
the comte de Rochambeau and Admiral de Grasse are the best 
known of an estimated 12.000 soldiers and 32.000 sailors. includ- 
ing officers, who left France to support Washington in America. 
Despite the strong bonds thus established (and recalled by General 
Pershing's "Lafayette. we are here" in 1917), the peace was diffi- 
cult. Spain had entered the war in I 779, hoping to recover Gi- 
braltar but, aware of the conflict of interests in Florida and 
Louisiana, refused to recognize American independence. France 
had guaranteed that there would be no separate peace. Franklin 
worked with Vergennes until his fellow commissioners. John 
Adams and John Jay. overruled him on procedure, signing pre- 
liminary agreements with Britain late in 1781 without prior con- 
sultation with France. The formal treaty was signed Sept. 3, 
1783. 

Before the end of the year Franklin asked congress to be re- 
placed. but he was retained for two more years to help make trade 
treaties. His popularity unabated, he occupied himself by ob- 
serving the first balloon ascension and serving on a committee 
appointed by Louis XVI to report on the claims of a new marvel, 
"animal magnetism." which Franz Anton Mesmer thought would 
cure many if not all diseases. 

T h e  Last Years (1785-90).-Franklin was 79 when he began 
his last journey home. H e  had a large stone in his bladder, which 
made carriage travel an agony. and other ailments of old age. 
Carried to Le Havre in one of Marie Antoinette's litters, he was 
comfortable enough on the voyage to write two scientific papers. 
"Maritime Observations" and "The Causes and Cure of Smoky 
Chimneys." In  Philadelphia he was elected to the executive coun- 
cil of the state and a few days later chosen president, serving for 
three years. He lived as quietly as possible. interested himself in 
improving his property, but was still active in the American Philo- 

sophical society and in the new Society for Political Enquiries 
(1787). of xhich he was first president. A member of the Con- 
stitutional Convention of 1787. he was not able to convince his 
associates that the American government should have an executive 
committee at its head rather than a president. nor that there should 
be a single-chamber legislature. He spoke mhen the time came for 
compromise betneen the large states and the small ones. and his 
speech on the last day. read for him by James 'IVilson, was a plea 
that the objections, his own among them, be forgotten, and that 
the delegates unanimously support the instrument they had framed. 
This government, Franklin wrote, "is likely to be well adminis- 
tered for a course of years, and can only end in despotism, as 
other forms have done before, when the people shall become so 
corrupted as to need despotic government, being incapable of any 
other." His motion for adoption by unanimous consent was 
promptly carried. In the fight for ratification he took no active 
part. Except for supporting an effort to have the first congress 
of the United States consider the abolition of Negro slavery, he 
took no further part in public life. 

For the last year he was bedridden, escaping severe pain only 
by the use of opium. He died on April I 7, I 790. aged 84. Phila- 
delphia gave him the most impressive funeral that city had ever 
seen. and in France. uhere Louis XVI was imprisoned in the 
Tuileries eulogy after eulogy poured forth to the man who to the 
French mas the symbol of enlightenment and freedom. 

Private Life.-Franklin, for all his fame, had many personal 
misfortunes. His son 11'illiam. who became royal governor of 
New Jersey in 1763, chose to take his stand ni th the loyalists in 
the Revolution; he and his father were never fully reconciled 
thereafter. 'Cl'illiam Temple Franklin, William's natural son. was 
his grandfather's secretary in France and. after long delay. the first 
editor of the memoirs; he shoved no special talent for either task. 
Deborah Franklin, although a good manager of her husband's 
affairs and devoted to her family, n a s  far from his equal in intel- 
ligence or adaptability to social s~tuations. Jane Mecom, the sister 
nith whom he was most in touch. norried him with a succession 
of family troubles grave enough to embitter any ordinary man. 
Franklin did a great deal for his relatives-and was criticized for 
it-but he had far from an ideal family life. 

His most satisfying emotional connections may have come from 
outside his immediate family, with girls and women younger than 
he. The first such friendship (at first, perhaps, a flirtation) mas 
nith Catharine Ray (later Mrs. William Greene), whom he met 
in 1754. when she was 23 and he 48. They corresponded for 35 
years and met seven times. In 1757, rooming in Craven street, 
London, Franklin formed a similar attachment to Mary (Polly) 
Stevenson (later 3'Irs. William He\\son). They \\ere close for 
more than 30 years, exchanging many letters, and during the last 
four years of Franklin's life. Mrs. Hewson was in Philadelphia, 
where she read to him on his deathbed. In Paris, after Deborah's 
death in 1774. Franklin XTas more or less seriously in love with 
Mme. Brillon de Jouy. the youthful wife of a public official. and 
nith Mme. Helv&tius, a n ido~v  to whom he proposed marriage. 
Much of his most polished nriting is to be found in the letters 
mritten to theie momen or in pieces written for their entertain- 
ment or instruction. 

Modernity.-The most remarkable aspect of Franklin is per- 
haps the variety of ways in which he has remained interesting to 
his successors. In 1956. for example, the Franklin Institute of 
Philadelphia, with the co-operation of about 500 other societies 
and institutions. organized an international celebration of the 2 50th 
anniversary of Franklin's birth. Ten areas wherein Franklin's 
work or thought n7as believed relevant to the 20th century were 
defined. ( I )  education and the natural sciences ; (2) international 
relations and the public service; (3) publishing, broadcasting and 
communications ; (4)  science and engineering; ( 5 )  medicine and 
the public health; (6) printing, advertising and the graphic arts; 
(7) finance. insurance, private enterprise; (8) religion, fraternal 
organizations and the humanities; ( g )  agriculture, horticulture 
and botany; and (10) music, entertainment and special events. 
The connections in some instances, such as the last two, are rather 
tenuous, but few other men of the 18th or any other century can 



FRANKLIN 
even tenuously be related to so many fields. Of ail the founding 
fathers of the United States, Franklin, were there such a thing as 
reincarnation, would adapt himself most readily to the complexities 
of the latter half of the 20th century. EIis modernity is nothing 
less than astonishing. 

BIBLIOGRAPHY.-A. H. Smyth's edition of Franklin's writings, 10 
vol. (1907-lo), has long been the best available. In 1954 the .4merican 
Philosophical Society and Yale University announced their joint spon- 
sorship of an edition of Franklin's papers, to include between 25,000 
and 30,000 documents. 

The fullest biography is Carl Van Doren, Benjamin Franklin (1938), 
the best brief one Verner W. Crane. Benianzin Franklin and a Risinn 
People (1954). Both have useful bibliographies. Generally admired; 
also, is Carl Becker's article in the Dictionary o f  Awzerican Bioglaphy 
(1931), separately reprinted in 1946. The Autobiography, to be used, 
as has been suggested, with caution, presents an exceedingly complicated 
textual oroblem: see Benianzin Franklin's hlentoirs. Parallel Text Edi- 
tion, ed: by Max ~ a r r a n d  (1949), for its exp~anatidn. 

A number of the numerous special studies have been cited in the 
present article. For a survey of Franklin scholarship, see Richard D. 
Miles, "The American Image of Benjamin Franklin," Amevican Quar- 
terly (summer 1957). ( T .  HR.) 

FRANKLIN, EDWARD CURTIS (1 862-193 7), pioneer 
with H.  P.  Cady and C. A. Kraus in the field of chemistry of liquid 
ammonia solutions, was born on March 1, 1862, a t  Geary City, 
Kan. He was educated at  the University of Kansas, Lawence 
(B.S., 1888; M S . ,  1890), and Johns IIopkins university, Balti- 
more, Md. (Ph.D., 1894). He was assistant in chemistry at the 
University of Kansas, 1888-93; associate professor, 1893-98; and 
professor. 1898-1903. I n  1903 he became associate professor of 
organic chemistry at  Stanford university, Calif., and in 1906 tvas 
made professor. He retired as emeritus professor in 1929. He 
served on the L.S. assay commission in 1906, in 1911-13 was pro- 
fessor of chemistry and chief of the division of chemistry at  the 
Hygienic laboratory of the U.S. public health and marine hospital 
service. In 1918 he was a physical chemist a t  the bureau of stand- 
ards. His honours included membership in the National Academy 
of Sciences and election to the presidency of the American Chemi- 
cal society (1923). The chief significance of his work mas in ex- 
tending the horizons of inorganic chemistry as a result of his 
researches on the ammonia system of compounds and the use of 
liquid ammonia as an electrolytic solvent. He was the author of 
the classic monograph "The Nitrogen System of Compounds." 

(JB. KG.) 
FRANKLIN, SIR JOHN (1 786-1847), English rear admiral 

and explorer who discovered the northxest passage, mas born at 
Spilsby, Lincolnshire, on April 16, 1786. He served at the battles 
of Copenhagen and Trafalgar. In  18 18 he commanded the "Trent" 
in Capt. D. Buchan's arctic expedition. From 1819 to 1822 he 
led the arctic overland expedition from Hudson bay to the Arctic 
ocean and surveyed part of the coast to the east of the Copper- 
mine river. From 1825 to 1827 he commanded a second overland 
expedition and traced the North American coast from the Aiacken- 
zie to 149' 37' W. long., while John Richardson's party explored 
the coast between the mouths of the Riackenzie and Coppermine. 
The two expeditions together had added 1,200 mi. of coast line 
to the knowledge of the American continent. He published t~vo 
books giving an account of these journeys: Narrative o f  a Journey 
to the Shores of the Polar Sea (1823) and Narrative o f  a Second 
Expedition to the Shores o f  the Polar Sea (1828). In  1828 Frank- 
lin married Jane Griffin, his second wife. The following year he 
was knighted. From 1836 to 1843 he was governor of Van Die- 
men's land (Tasmania). 

On his return to England, Franklin took command of an ex- 
pedition for the discovery of the northwest passage. The "Ere- 
bus" and "Terror," with 129 officers and men, sailed on May 19, 
1845. They were last seen at  the entrance to Lancaster sound on 
July 25. I t  was 14 years before the mystery of their subsequent 
movements was solved. From 1848 onward a series of expeditions 
organized by the government or by private individuals searched 
for them and in 1859 Capt. Leopold McClintock, sent by Lady 
Franklin, finally disclosed the fate of the expedition. Besides 
skeletons and various articles in King J\'illiam Island, and reports 
from an Eskimo in Boothia, a record was found telling the history 
of the expedition up to April 25, 1848. In  1845-46 they ha.d 

wintered a t  Beechey Island, having ascended the Wellington cha= 
nel to latitude 77O, and returned by the west side of Cornwallis 
Island. They had navigated Peel and Franklin straits but had 
been stopped by ice coming don-n McClintock channel (then un- 
known). An addendum dated April 25, 1848, signed by J .  Fitz- 
james and F. R. M. Crozier, said that the ships were deserted on 
April 22, 1848, having been beset since Sept. 1546. Franklin died 
on June 11! 1847, and by then 24 officers and men had perished. 
The record stated that they would start the next day for Back 
river. Strength must have failed; an Eskimo woman said that 
they fell down and died as they walked. Franklin's expedition is 
credited with having discovered the northwest passage, as the point 
the ships reached ~i-as  within a few miles of the known waters of 
America. 

BIBLIOGRAPHY.-A. H. Markham, Life of Sir J o h n  Franklin (1891) ; 
G. B. Smith, Sir J .  Franklin and the ronzance o f  the Xor th -Wes t  E'assuge 
(1895); H. D. Traill, T h e  L i fe  o f  Sir J .  Franklin (1896); 15'. F .  
Rawnsley (ed.), T h e  Lije, Diaries and Correspondence o f  Jane L a d y  
Pranklin (1923) ; F. J .  11-oodward, Portrait o j  Jane (1951); R. J. 
Cyriax, Sir John Frank'in's Last Arctic Expedition (1939) ; G .  F. 
Lamb, Franklin (1956). (A. M. Ss.) 

FRANKLIN, WILLIAM BUEL (1 823-1903), prominent 
Union general in the American Civil War, was born at  York, Pa., 
on Feb. 27, 1823. He graduated with distinction from the G.S. 
3'Zilitary academy, IYest Point, N.Y.; served in the Mexican War ;  
and engaged thereafter in engineering work. After outbreak of 
the Civil War he was assigned to the army of the Potomac and 
served as brigadier-general in the campaign against Richmond in 
1862. During the battle of Frayser's Farm he performed well in 
covering the retreat of Gen. George B. ;LlcClellan !y.c.'). As 
major-general a t  Antietam (q . v . )  his apparently sound advice that 
his fresh troops renelv the battle was not heeded. Though Frank- 
lin was criticized by Gen. A. E. Burnside (q.v.)  for inefiiciency 
at  Fredericksburg (q.v.1 and Tvas blamed by the congressional 
committee on the conduct of the mar for the loss of the battle. it 
should be pointed out that Burnside's orders to his subordinate 
were somewhat confusing. Franklin resigned from the army in 
1866 and served as vice-president and general manager of the 
Colt's Patent Fire Arms Manufacturing company in Hartford, 
Conn., until 1888. He died at  Hartford on JIarch 8, 1903. 

See James H .  England, "William Buel Franklin," Pro.fessioiza1 
illcntoirs, Corps o f  Engirzeers, Cnited States A r m y  and Enyi~zeer De- 
partinent at Large, vol. x, pp. 485-489 (1918) ; Kenneth P. t\'illiams, 
Lincoln Finds a General: a  military S tudy  01 the Civil W a r ,  vol. 1 and 
2 (1957). (H. H. SI.) 

FRANKLIN, one of the three divisions of the Sor th~ves t  Ter- 
ritories, Canada, extending from thi. Arctic circle to the north pole 
and including Baffin land south of the Arctic circle. I t  was formed 
into an organized district by order in council in Oct. 1895 and its 
boundaries were finally adjusted by an order in council March 16, 
1918, in force Jan. 1, 1920, and includes islands and peninsulas, 
such as Banks, Prince Albert, Victoria. iVollaston, King Edviard 
and Baffin land, AIelviile, Bathurst, Prince of Wales and Cock- 
burn islands. Of these, Baffin Iand alone extends south of the 
Arctic circle. Area, 549,253 sq.mi. Pop. (1956) 4,408. Except 
for the mounted police and officials, there are a few Indians, Eski- 
mos and fur traders. There are musk oxen, polar bears, foxes and 
other fur-bearing animals. District named after Sir John Franklin. 

FRANKLIN, a city of Pennsylvania, U S . ,  the seat of Venango 
county, is located 65 mi. N. of Pittsburgh at  the junction of French 
creek and the Allegheny river. Because of its strategic location, 
Franklin was an important pawn in the English-French struggle 
for North America after 1750. In  1752 a French expedition under 
Chevalier Pierre Paul Marin established Ft .  LIachauit a t  that 
point. I n  December of the next year George Washington 
stopped at  the new fort while delivering Governor Dinwiddie's 
"get out" message to the French commander. The French de- 
stroyed the fort during their retreat of 1758 but the British raised 
a new fortification (F t .  \'enango) at  the site. This in turn was 
destroyed by Indians during the uprising of 1763. The town, 
which derives its present name from Ft. Franklin, erected by the 
Americans in 1787 and named in honour of Benjamin Franklin, 
was platted in 1795, incorporated as a borough in 1823 and in- 
corporated as a city in 1866. 



Franklin's later history is closely associated with the rise of the See W. A. Morris, The Frankpledge System (1910). 0. M. S.) 
American oil industry. The first successful oil well in America FRANKS, SIR AUGUSTUS WOLLASTON (1826- 
(Colonel Drake's well) was drilled in 1859 by William A. Smith of 1897), English antiquary, was born on March 2 0 ,  1826, and was 
Franklin on an island in Oil creek, near Titusville. Within two educated at Eton and a t  Trinity college, Cambridge. In  1851 he 
years the Franklin-Titusville-Oil creek area was transformed into was appointed assistant in the antiquities department of the 
the "Oil Regions" with an annual production in excess of 2,000,000 British Museum. Here, and as director of the Society of Anti- 
bbl. About 2,000 craft of all descriptions transported this harvest quaries, an appointment he received in 1858, he made himself the 
downstream. Franklin became a financial, transportation and first authority in England upon mediaeval antiquities of all de- 
refining hub of the new industry unti! development of the Texas- scriptions, upon porcelain, glass, the manufactures of savage 
Oklahoma oil fields after 1900 shifted the oil production centre to nations, and in general upon all Oriental curiosities and works of 
the southwestern United States. John JVilkes Booth was the art later than the Classical period. I n  1866 the British and 
owner of one of the early Franklin wells; he left the town in early mediaeval antiquities, with the ethnographical collections, were 
April 1865, to assassinate Pres. Abraham Lincoln. The frantic formed into a distinct department under his superintendence; and 
atmosphere of this boom period that spawned such diverse char- the Christy collection of ethnography in Victoria street, London, 
acters as "Coal Oil Johnny" and John D.  Rockefeller has been afterwards transferred to  the British Museum was also under his 
captured by Hildegarde Dolson, a native of Franklin, in her care. He retired in 1896, and died on May 21: 1897. His fortune 
colourful history, T h e  Great Oildorado (1959). was largely devoted to the collection of ceramics and precious 

Franklin continues to bear the imprint of the prosperous oil objects of mediaeval art, most of which became the property of 
years; expansive lawns provide a setting for many well-kept, the nation, either by donation in his lifetime or by bequest a t  his 
ostentatious houses of the Victorian era. I ts  population in the 20th death. The most famous of the objects bequeathed by him to 
century remained fairly stable; for comparative population figures the Brit.ish Museum is the carved bone casket, Korthumbrian work 
see table in PEKNSYLVANIA: Population. (R.  L. LE.) of the 8th century, known as the "Franks Casket." 

FRANKLIN INSTITUTE: see M w s ~ w b ~ s  AND GALLERIES: FRANKS. The earliest mention in history of the name 
Indus t r y  Mzlseums. Franks is an entry on the Tabula Peutingeriana, "Chamavi qui et 

FRANKLINITE, a member of the spinel (q.v.1 group of Pranci." The earliest occurrence of the name in any author is in 
minerals, consisting of oxides of ferric and ferrous iron, man- the ITita Aurelialzi of Vopiscus, referring to the year 241. 
ganese and zinc in varying proportions. I t  is found in consider- All the Germanic tribes, which were known from this time 
able amount, associated with zinc and manganese minerals (zincite onwards by the generic name of Franks, doubtless spoke a 
and ~villemite) in crystalline limestone, a t  Franklin. N.J.. xhere it dialect and were governed by customs which must scarcely have 
is mined as an ore of zinc (containing 5% to 20% of the metal) ; differed from one tribe to another-all they had in common. 
after the extraction of the zinc, the residue is used in the manu- Each tribe was politically independent; they formed no confedera- 
facture of an alloy of iron and manganese (spiegeleisen) used in tions. Sometimes two orthree tribes joined forces to wage a war; 
making steel. Franklinite occurs as octahedral crystals. often but, the struggle over, the bond was broken, and each tribe re- 
with rounded edges, and as granular masses. The colour is iron- sumed its isolated life. 
black and the lustre metallic; hardness 6, specific gravity 5.2. The Of these tribes the Salians were to  become most prominent. 
formula is (Fe,Zn,Mn) (Fe,Mn),O,. I t  resembles magnetite, but They are mentioned for the first time in 3 j8, by Ammianus Mar- 
is readily distinguished by the fact that it is only slightly magnetic. cellinus (xvii, 8, 3 ) .  At this time they occupied the region south 
See  also ZIKC. oi the Meuse, between that river and the Scheldt. The Caesar 

FRANKPLEDGE. The frankpledge system provided that Julian defeated them completely, but allowed them to remain 
all men not in the household of some great man, who would be re- as foedcrati of the Romans. They perhaps paid tribute, and .they 
sponsible for their good behaviour and appearance in court in certainly furnished Rome with soldiers; Salii seniores and Salii 
case of necessity, should be in frankpledge or tithing, The frank- ju?liorcs are mentioned in the Notit ia dignitatum, and Salii appear 
pledge was an association of men, generally twelve in number, the among the aurilia Palatifla. 
members of which were mutually responsible for the production At the beginning of the 5th century, when the Roman legions 
of any one of them in court, I f  a man fled rather than pay for his withdrew from the banks of the Rhine. the Salians installed them- 
crime the frankpledge of which he was a member had to pay, selves in the district as an independent people. The place-names 
This idea of keeping the peace by a system of mutual responsi- became entirely Germanic; the Latin language disappeared; and 
bility goes back to very remote times. I n  the 12th century the the Christian religion suffered a check, for the Franks were to a 
greater efficiency of the central administration enabled the system man pagans. The Salians were subdivided into a certain number 
to  be regularly enforced. Originally the frankpledge was confined of tribes, each tribe placing at  its head a king, distinguished by 
to free men, the unfree were left to their lord. By the time records his long hair and chosen from the most noble famlly (Historia 
began t o  be kept the system embraced all but persons of estab- Francorunt, ii. 9).  
lished position. The word frankpledge was not used uniformly The most ancient of these kings, reigning over the principal 
all over England to describe these associations. I n  some parts tribe. who is known to us is Chlodio. Towards 431 he crossed the 
they were known as tithings or decenna?. The custom ruling the great Roman road from Bavay to Cologne, which was protected 
arrangements of the frankpledges and tithings, too, varied con- by numerous forts and had long arrested the invasions of the 
siderably. Sometimes the frankpledge was known by the name barbarians. He then invaded the territory of Arras, but was se- 
of the chief member, the chief pledge or the tithing man. Some- verely defeated at Hesdin-le-Vieux by Aetius, the commander of 
times it was known by the name of the village or hamlet. I t  is the Roman army in Gaul. Chlodio, however, soon took his re- 
possible that the density of population had much to do with de- venge. He explored the region of Cambrai, seized that town and 
ciding the local practice. The View of Frankpledge was a bi- occupied all the country as far as the Somme. At this time Tour- 
annual enquiry as to the proper observance of the law with regard nai became the capital of the Salian Franks. 
t o  frankpledges; an enquiry whether everyone was in frankpledge, After Chlodio a certain LIeroveus was king of the Salizn Franks. 
whether the frankpledges were of an adequate size, and were per- Perhaps the remarks of the Byzantine historian Priscus may refer 
forming their duty. Originally the sheriff held the view of frank- to ?Vleroveus. A king of the Franks having died, his two 
pledge in the shire court twice a year. I t  is clear that he made sons disputed the power. The elder journeyed into Pannonia to 
the view an occasion for extortion and in the 1217 issue of Magna obtain support from Attila; the younger betook himself to the 
Carta the holding of this court is regulated. I n  the 13th century imperial court a t  Rome. "I have seen him," writes Priscus; "he 
this franchise, the view of frankpledge, was often in private was still very young, and we all remarked his fair hair which fell 
hands. This did not prevent the law with regard to frankpledges upon his shoulders." Aetius welcomed him warmly and sent him 
being enforced, since the franchise was a valuable one and it paid back a friend and focderatzcs. In any case, Franks fought (45'1) 
the lords of the courts to conduct the enquiry. in the Roman ranks at  the great battle of the Catalaunian fields, 



FRANZ-FRANZENSBAD 
I / ish arms and armour have been found ~n the cemeteries which 

abound throughout northern France, the warriors being buried 
fully armed. 

See E. von Wietersheim, Geschichte der Volkerwanderung,  2nd ed., 
edit. by F. Dahn (Leipzig, 1880-81) ; R. Schroder, "Die Ausbreitung 
der salischen Franken," in Forschungen zur deutschen Geschichte, vol. 
xix. ; K. Lamprecht, Frankische Wanderungen u n d  dnsiedelungen 
(Aix-la-Chapelle, 1882) ; K. Miillenhoff, Deutsche Altertumskunde 
(1883-1900) ; Fustel de Coulanges, Histoire des institutions polttiq?res 
de l'ancienne France-l'invasion germanique (1891) ; W .  Schultz, 
Deutsche Geschichte volz der Urzeit bis z u  den Karolingern, vol. ii. 
(Stuttgart, 1896). Also the arbcles SALIC LAW and GERM-IC LAWS, 
EARLY. (C. PF.) 

FRANZ, ROBERT (1 8 15-1 892), German composer of songs 
in the tradition of Schubert and Schumann. The son of Cristoph 
Franz Knauth (known as Cristoph Franz), he was born a t  Halle, 
June 28, 1815. H e  studied the organ under J. C. F .  Schneider a t  
Dessau (1835-37). and on return to Halle became a friend of n D I Wilhelm Oster\vald. manv of whose Doems he later set to music. 

FROM SEYMOUR DE RICCI, "THE J .  P. MORGAN W E R O V I N G I A N  COLLECTION" In  1841 he was appointed organist a i  the ulrichskirsche a t  Halle 
FRANKISH METALWORK O F  T H E  4 T H  TO T H E  8TH C E N T U R I E S  A.D.  

A. Gi l t  silver plaque from spear with Seal of Solomon in centre; B. One of a and in 1842 became the Singakademie. In he 
pair of flat bronze sacred serpents (uraei) covered with red cloisonne paste; published his "Twelve Songs." Opus 1, the intimate character of 
C. One of a pair of bird or dragon-shaped fibulae of bronze coated w ~ t h  gold; JvaS admired by schurnann and by Liszt \,-ho later 
D. Iron umbo of a shield covered with gi l t  silver; E. Gi l t  silver belt buckle 
inlaid with nielio; F. Gi l t  silver plaque from spear transcribed a series of Franz's songs for the piano. I n  the same 

vear his hearing became affected and he mas later afflicted with 

which arrested the progress of Attila, and there is some evidence 
that Meroveus was among the combatants. Towards 457 Mero- 
veus was succeeded by his son Childeric. At first Childeric was a 
faithful foederatus of the Romans, fighting for them against the 
Visigoths and the Saxons south of the Loire; but he soon sought 
to make himself independent and to extend his conquests. He 
died in 481 and was succeeded by his son Clovis, who conquered 
the whole of Gaul with the exception of the kingdom of Burgundy 
and Provence Clovis imposed his authority on the other Salian 
tribes, and put an end to the domination of the Ripuarian Franks. 

These Ripuarians had settled in the 5th century on the left 
bank of the Rhine, but their progress was slow I t  was not until 
the middle of the century that they occupied Cologne, which was 
not permanently in their possession until 463. The Ripuarians 
subsequently occupied all the country from Cologne to Trier. 
Aix-la-Chapelle, Bonn and Zulpich were their principal centres, 
and they even advanced southnard as far as Metz, which appears 
to hare resisted their attacks. The Roman civilization and the 
Latin language disappeared from the countries which they oc- 
cupied; indeed it seems that the actual boundaries of the German 
and French languages nearly coincide with those of their dominion 
I n  their southward progress the Ripuarians encountered the Ala- 
manni, who, already masters of Alsace, were endeavouring to 
extend their conquests in all directions The Ripuarians long 
remained allies of Clovis, the son of their king fighting under him 
at  VouillC in 507. Ultimately, however, Clovis destroyed the 
Ripuarian dynasty and was himself chosen as king of this people. 
Thus the Salian Franks united under their rule all the Franks 
on the left bank of the Rhine. During the reigns of Clovis' sons 
they again turned their eyes on Germany, and imposed their 
suzerainty upon the Franks on the right bank. This country, 
north of the Main and the first residence of the Franks, then re- 
ceived the name of Francia Orientalzs, and became the origin of 
one of the duchies into which Germany was divided in the 10th 
century-the duchy of Franconia (Franken). 

The Franks were redoubtable warriors, and were generally of 
great stature. Their fair or red halr was brought forward from 
the crown of the head towards the forehead, leavlng the nape 
of the neck uncovered; they shaved the face except the upper 
lip. They wore fairly close breeches reaching to the knee and a 
tunic fastened by brooches Round the waist over the tunic was 
worn a leathern girdle having a broad iron buckle damascened 
with silver. From the girdle hung the single-edged missile axe 
or fraacisca, the scramasax or short knife, a poniard and such arti- 
cles of toilet as scissors, a comb (of wood or bone), etc The 
Franks also used a weapon called the fmmea (an iron lance set 
firmly in a wooden shaft),  and bows and arrows They protected 
themselves in battle w ~ t h  a large wooden or wicker shield, the 
centre of which was ornamented with an iron boss ( z ln~bo)  Frank- 

- 
nervous disorders. Obliged to relinquish his post a t  the Sing- 
akademie in 1868, he was supported for the rest of his life by the 
singer, Arnold von Pilsach. Franz devoted his later years to ar- 
ranging works by Bach, Handel, Mozart and Schubert. H e  died 
a t  Halle, Oct. 24, 1892. 

Franz wrote about 350 songs, remarkable for their sensitive 
musical prosody. "My music does not pretend to be much in it- 
self," he told Liszt, by which he meant not to undervalue his work, 
but to indicate the subservience of his settings to the poetic texts. 
Heine's poems form nearly a quarter of his texts. Most of his 
songs are in strophic form and were written for mezzo-soprano of 
limited range. Among his most expressive songs are "Gewitter- 
nach," "Die Heide ist braun" and "Es hat die Rose sich ,beklagt." 
He also wrote a series of choral and religious works. 

BIBLIOGRAPHY.--R. Franz z ~ n d  Arnold Freilzerr S e n f t  v o n  Pilsach: 
ein Briefwechsel, ed. by W .  Golther (1907) ; H. von der Pfordten, 
Robert  Franz (1923) ; W .  Serauky, Musikgeschichte der S tad t  Halle, 
vol. 2 (1942); (E. LR.) 

FRANZEN, FRANS MIKAEL ( I  77 2-1847), Finnish- 
Swedish poet, a forerunner of Swedish romanticism, was born on 
Feb. 9,  1772, a t  Ulelborg. Fin. H e  studied a t  Abo, where, in 
1798. he became professor of philosophy. After the annexation 
of Finland by Russia, FranzCn went to Sweden (181 I ) .  In  1831 
he was appointed bishop of Harnosand, where he died on Aug. 14. 
1847. FranzCn was a master of a new poetic style in Swedish 
literature. Shakespeare, Milton and Gray made a deep impression 
on him. His work consists chiefly of simple, idyllic lyrics, and his 
best poems embody the imaginative spirit of the romantic era. His 
images have the vividness of the bright, northern summer nights. 
His hymns breathe a quiet and cheerful confidence. 

FranzCn's collected poems were published in 7 vol. (1867-69). See 
also G. Castren, F. kt'. Franze'n i n  Finland (1902) ; S. Ek, Franre'ns 
Abodiktning (1916). ( S .  E.)  

FRANZENSBAD (Czech FRANTISKOVY LAzNE), a town in 
the Karlovy Vary region, Czechoslovakia. Situated about 1.500 
ft. above sea level amid delightful mountain scenery, its springs 
have been known and used since the 16th century, though the 
modern town developed around the Kurizaus, built in the late 
18th century. The springs, 18 in number, are rich in carbon 
dioxide, iron. Glauber's salt, lithium and radium, and are used for 
drinking and bathing cures; in addition there exist large quanti- 
ties of ferruginous mineral mud in local peat swamps. The waters 
have an average temperature bet~veen 50.2' F. and ~ 4 . 5 ~  F.  and 
are of healing value in the treatment of women's diseases. nervous 
disabilities, abdominal troubles and affections of the heart and 
blood. 

Franzensbad rapidly developed importance as a principal centre 
of treatment and as a holiday resort for the population of nearby 
industrial areas. In 1938 the town came under German co~ltrol as 
part of the Sudetenland. Pop. (19 j o j  2.945, 



FRANZ JOSEF L 
FRANZ JOSEF LAND, an arctic archipelago, belonging 

to the U.S.S.R., lying east of Spitsbergen and north of Sovaya 
Zemlya. extending northward from about 80" to 82" K., and be- 
tween 43" and 65" E. Area 7.313 sq.mi. The islands are all very 
similar in appearance and consist of platforms of fossiliferous clay, 
shales and sandstone rising to 400-600 ft. capped by 500-700 ft. 
of Tertiary basalt. Intrusive sills also occur. The basalts are 
related to those of Jan Mayen, Iceland. Greenland and west Scot- 
land. The islands are clearly remains of a more extensive land 
surface that n a s  broken and partially submerged along lines of 
faults subsequent to the volcanic period. Raised beaches indicate 
recent elevations. The islands have caps of ice or nkvC and valley 
glaciers or sheer ice faces to the sea. vegetation is scanty and in- 
cludes 14 flowering plants and some mosses and lichens. Pack-ice 
renders access difficult. but occasionally N o n e g i a n  trappers have 
nintered there. The bear and fox are the only land mammals; in- 
sects are rare; but the avifauna includes a t  least 22 species of 
which probably 15, including the ivory gull, nest there. 

August Petermann expressed the opinion that Baffin may have 
sighted the west of Franz Josef Land in 1614, but the first actual 
discovery is due to Julius Payer. who was associated with LVey- 
precht in the Austrian polar expedition fitted out by Count 
LVilczek on the ship "Tegetthof" in 1872. On Aug. 31, 1873. the 
"Tegetthof" being then beset. high land was seen to the north- 
west. Later in the season. Payer led expeditions to Hochstetter 
and Yilczek islands. and after a second winter in the ice-bound 
ship, a dificult journey was made northward through Austria 
Sound, which was reported to separate two large masses of land, 
LVilczek Land on the east from Zichy Land on the west, to Cape 
Fligely, in 8z0 5" S. Cape Fligely was the highest latitude attained 
by Payer, and remained the highest attained in the Old World 
till 189j.  Payer reported that from Cape Fligely land (Rudolf 
Land) stretched north-east to a cape (Cape Sherard Osborn), and 
mountain ranges were visible to the north, indicating lands beyond 
the 83rd parallel, to which the names King Oscar Land and Peter- 
mann Land were given. 

In  1879 De Bruyne sighted high land in the Franz Josef Land 
region, but otherwise it remained untouched until B. Leigh Smith, 
in the yacht "Eira," explored the whole southern coast from 42" 
to 54" E. in 1881 and 1882. discovering many islands and sounds, 
and ascertaining that the coast of Alexandra Land, in the extreme 
nes t ,  trended to north-west and north. 

In  1894 Alfred Harmsnorth (afterwards Lord Northcliffe) 
fitted out an expedition in the "Windward," under F .  G. Jackson, 
with the object of establishing a permanent base in Franz Josef 
Land, from which a journey should be made to the Pole. Jackson's 

(AND-FRASCATI 
base was at "Elmwood," near Cape Flora. at the western extrem- 
ity of Northbrook Island. After a preliminary reconnaissance to 
the north, the summer of 189j was spent in extending discovery 
to the west. In  1896 the Jackson-Harmsworth expedition worked 
northwards and reached Cape Richthofen, whence an expanse of 
open water was seen to the north, which received the name of 
Queen Victoria sea. To  the west of the British channel appeared 
glacier-covered land, and an island which was probably Payer's 
King Oscar Land lay to the northward. To north a water-sky 
appeared in the supposed position of Petermann Land. Thus 
Zichy Land itself was resolved into a group of islands, and the 
outlying land sighted by Payer was found to be islands also. 
Meanwhile Nansen, on his southward journey, had approached 
Franz Josef Land from the north-east, finding only sea at  the 
north end of IVilczek Land. Nansen wintered near Cape Norway, 
Jackson Island, only a few miles from the spot reached by Jackson 
in 189j. He had finally proved that a deep oceanic basin lies to 
the north. On June 17, 1896, the dramatic meeting of Jackson and 
Nansen took place, and in the same year the "Jl'indward" revis- 
ited "Elmxvood" and brought Nansen home, the work of the Jack- 
son-Harmsworth expedition being continued for another year. .4s 
the non-existence of land to the north had been proved. the attempt 
to penetrate northwards mas abandoned. and the last season was 
devoted to a survey and scientific examination of the archipelago. 
especially to the west. by Jackson A. B. Armitage, R. Koettlitz, 
H. Fisher, W. S. Bruce and D. W. Wilton. 

Further light was thrown on the relations of Franz Josef Land 
and Spitsbergen during 1897 by the discoveries of Captain Robert- 
son of Dundee In  August 1898 an expedition under Walter 
M'ellman, an .imerican, landed at Cape Tegetthof. The eastern 
limits of the archipelago were explored by E Baldwin and many 
new islands added to the map. Wellman reached 82" N. In June 
1899 the duke of Xbruzzi in the "Stella Polare" succeeded in 
forcing his ship through the British channel to Rudolf Land, and 
wintered in Teplitz bay, in 81" 33' N. latitude. In  March 1900, a 
sledge party of 13, under Captain Cagni. started northward. They 
found no trace of Petermann Land, but a i t h  great difficulty crossed 
the ice to 86' 33' N. latitude. (See ARCTIC REGIONS.) Baldwin 
did some work again in 1901-02 and A. Fiala, in 1904, lost his 
ship in Teplitz bay. The Russian, G. L. Sedoff, used Hooker 
Island in 1913 as a base for a sledge journey to the Pole, but 
died near Rudolf Land. 

See Geographical Journal, vol. xi, Feb. 1898; F. G. Jackson, A 
Thousand Days in the Arctic (1899) (with appendices on geology and 
botany) ; Duke of ..lbruzzi, O n  the Polar Star (1903), T h e  Ziegler Polar 
Expedition r903-j, Scientific Res., ed. A. Fiala (1907) ; L. Breitfuss, 
Irrjahrten im Lande des Weissen Todes (193 j) . 

FRASCATI, a town and episcopal see of Italy. province of 
Rome. I j mi. S.E. of Rome by rail and also reached by electric 
tramway via Grottaferrata. Pop. (19j1) 10.895. The town is 
situated 1.056 ft. above sea level, on the northern slopes of the 
outer crater ring of the Alban hills. and commands a very fine 
view of the Campagna and of Rome. The cathedral contains a 
memorial tablet to Charles Edward. the Young Pretender, whose 
body for some while rested there; his brother, Henry, Cardinal 
York, was long bishop of Frascati. The villas of the Roman no- 
bility, nith their beautiful gardens and fountains. are the chief 
attractions of Frascati. The earliest in date is the Villa Falconieri, 
planned by Cardinal Rufini before I j j o ;  the most important of 
the rest are the Villa Torlonia (formerly Conti). Lancelotti (for- 
merly Piccolomini). Rufinella (now belonging to Prince Lancel- 
loti), Aldobrandini. Borghese and Mondragone (now a Jesuit 
school). Frascati seems to have arisen on the site of a very large 
villa (probably that of Passienus Crispus. the second husband of 
Agrippina the younger. who compassed his death for the sake of 
his property, which thus passed into the possession of her son 
Sero and remained imperial) about the 9th century. The medieval 
stronghold of the counts of Tusculum ( q . ~ ' . ) ,  which occupied the 
site of the ancient city, was dismantled by the Romans in 1191, 
and the inhabitants put to the sword or mutilated. Many of the 
fugitives naturally took refuge in Frascati. For the greater part 
of the middle ages Frascctti belonged to the papacy. 

See T .  Ashby in Papers of the British School at Rome,  v. ( I ~ I O ) ,  



301 sqq.; F .  Tomassetti, Cawtpagrta Rowzana, iv. (1926),  346 sqq. On April I ,  1940. on the death of M. J. Savage, Eraser became 
(T. A,) prime minister. His party was defeated in the general election 

FRASER, CLAUD LOVAT (1890-1921)) British artist of Nov. 1949, and he resigned in December. From 1943 he had 
who exercised a rejuvenating influence on English stage designs, been also minister of external affairs and minister of island ter- 
was born in London on May I 5, 1890. and was educated at Charter- ritories. and from Dec. 1946 native minister (renamed minister of 
house. He began to follow his father's profession as a solicitor Maori affairs in 1947). H e  also held the portfolio of employment 
in r908, but abandoned this three years later for art. After work- during 1946. 
ing with Walter Sickert for a time, he exhibited in 1913, being During World War I1 he attended meetings of the war cabinet 
responsible in the same year for the decoration of the Flyifzg Fame in London, and in 1944, 1948 and 1949 attended the London meet- 
chapbooks and broadsheets. ings of the British commonwealth prime ministers. I n  1945 he  

His gift for spirited design and lively colour, based to a great attended the United Nations meetings at  San Francisco, Calif., and 
extent on 18th-century conventions, developed rapidly, and he in 1948 led the New Zealand delegation to the third UN general 
not only successiully illustrated many books, but produced designs assembly in Paris. 
for T h e  Beggar's Opef*a (1920). As Y o u  Like I t  (1920) and If Fraser died at 'llTellington. N.Z., on Dec. 12 ,  1950. 
(1921). A career of great promise was cut short by his death, FRASERBURGH, a small burgh on the northeastern coast 
June 18, 1921. of the county of Aberdeen, Scot., close by the Kinnaird head light- 

See J .   rinkw water and .4. Rutherston, Claud Lovat  Fraser (1923). house at  the southern entrance of the Moray firth and 43 mi. N. 
FRASER, JAMES BAILLIE (1.iS3-1856), Scottish trav- of Aberdeen by road. Pop. (1951) 10,444. I t  is the main seat 

eler and author who. on his journeys through Persia (Iran,), took of the herring industry in Scotland. After 'lJ1orld War I1 the mhite- 
astronomical observations that were of great service to the car- fish industry greTv considerably and in the mid-19 j O s  vied \vith the 
tography of Asia Minor, was born at  Reelick. Inverness-shire, on herring landings in value and quantity. The harbour has more 
June 11, 1783 H e  went to India early in life, and in 1815 made than 2% ac. of wharfage and can accommodate vessels of 4.000 
a tour of exploration in the Himalayas, subsequently beginning tons. Besides having engineering, canning and deep-freeze plants, 
his Persian travels. His Narrative o f  a Journey In to  Khorasan Fraserburgh is a holiday resort with a fine beach and a golf course. 
in tlze Years 1821 and 1822 (2 vol., 182 5) contains detailed cal- Included in the burgh is the village of Broadsea with its centuries- 
culations of the latitude and longitude of various Persian cities. old fishermen's cottages. 
His other works on Persia include fiction of no great merit. The burgh was granted a charter by Mary, queen of Scots, in 
Fraser went on a diplomatic mission to Tehran in 1833-34, and 1546. I n  the 17th century. as a result of an outbreak of plague 
in 183 5 was made responsible for two Persian princes on a visit in Aberdeen, a university was instituted in Fraserburgh, but it fell 
to England. Having retired to cultivate his estate at Reelick, into disuse when Llarischal and King's colleges grew up in the 
Fraser died there in Jan. 1856. county capital. (J.  R.I.  BE.^ 

FRASER, JAMES EARLE (1876-19531, U.S. sculptor, mas FRASER RIVER, chief river of British Columbia, Can., 
born at  nTinona, hlinn., on Nov. 4. 1876. Growing up on the drains about 90,000 sq.mi. of the Interior plateau and its perimeter 
Dakota prairies, he found friends among the Indians, which in- of rugged mountains. I t  was named for Simon Fraser who first 
fluenced his later Indian subjects-"The End of the Trail." descended it to the sea in 1808. The Cariboo gold rush, which 
equestrian statue shown at  the Panama-Pacific exposition (San began in 1858, took place in the Fraser river basin. Rising near 
Francisco, Calif.) in 1915 and subsequently placed in Waupun, Yellowhead pass on the British Columbia-Alberta border the 
JVis.; and the United States buffalo five-cent coin, 1913. In 1894 Fraser flows 850 mi. to its mouth on Strait of Georgia. From its 
he studied at  the 4 r t  Institute of Chicago and then was the pupil mountain source, the river's course is initially northwestward, 
of J. A. J. Falguihre in Paris. assistant to Augustus Saint-Gaudens, descending by gentle gradients along the Rocky mountain trench. 
1898-1902, and instructor at  the Art Students' league. New York Near latitude 54" N. the river makes a great bend southward to 
city, 1906-11. In 1913 he married a sculptress and former pupil, traverse the Interior plateau and then the Coast mountains. En- 
Laura Gardin. trenchment and gradients increase progressively downstream, and 

Until 1932 Fraser's work showed the romanticism and animation through the Coast mountains the raging waters traverse a canyon 
of Falguikre, and some of the refinement and dignity of Saint- about 5,000 i t .  deep. Below this canyon the Fraser turns west- 
Gaudens. He changed his style to a more heroic, monolithic mas- ward to flow placidly across an alluvial plain to its debouchment 
siveness. ho~vever; after he mas summoned to Washington, D.C., near Vancouver. The Thompson river which enters the Fraser 
to create several works for the capital. He did the groups in the about 145 mi. from its mouth is the most important of numerous 
pediments of the Commerce Department building (Ig32), the tributaries, many of which rise in extensive mountain lakes. 
figures in the huge pediment of the National PZrchives building and Hydroelectric developments on the tributaries have heen carried 
two heroic statues by the entrance steps ( I g 3 j ) ,  as well as two on, and it  is estimated that the Fraser river system has a total 
other allegorical figures by the steps of the Supreme Court build- potential of about 13,000,000 h . ~ .  The Fraser is also the largest 
ing. Most of his other works are in Washington and Ne\\r York salmon-producing river in North America. Sa17igation is impor- 
city. In 'lfTashington are a full-length bronze statue of Alexander tant only in the tidal estuary where Ken- Westminster serves deep- 
Hamilton, Treasury building; " Journey Through Life." Keep mon- sea ships. (G. A. \V.) 
ument, Rock Creek cemetery; Ericsson monument, Potomac park; FRATERNAL ORGANIZATION, a voluntary association 
etc. In  New York city are a bust of Saint-Gaudens, Hall of Fame; of persons having certain ethnic, social, religious or economic 
sarcophagus of Bishop Potter, Cathedral of St. John the Divine; characteristics in common, formed primarily for social, benevolent 
equestrian group of Theodore Roosevelt, Museum of Natural His- or economic purposes. Despite the fact that social purposes had 
tory. Fraser also designed many medals. He died in Restport, come to predominate by the middle of the 20th century, most 
Conn.. on Oct. 11, 1953. (J, W. LE.; x.) fraternal organizations still exhibited the strong ties developed 

FRASER, PETER (1884-19jo), New Zealand government to solve common problems or to meet common needs, and a good 
official, was born at  Fearn, Ross and Cromarty, Scot., on Aug. 28, many still utilized secrecy and rituals. 
1884. On leaving school he became a local officer of the Liberal Fraternal associations may be divided into three categories 
party in Scotland and in rgo8 joined the Independent Labour according to their primary purpose: (1) benevolent or protective 
party. H e  ~ ~ e n t  to New Zealand turo years later and was active associations, ordinarily with marginal social activities permitted 
in the labour movement. by their bylaws, termed the fraternal benefit societies; ( 2 )  mixed 

He was elected to the house of representatives for Wellington social organizations, many of which marginally may support 
Central in 1918, and in 193 j was appointed minister of education, benevolent programs, termed mixed fraternal associations; and 
health, marine and police, and in 1939 deputy prime minister. In  (3) social fraternal associations, which offer neither protective 
his government's program of social services he was responsible for nor benevolent programs. 
the national health plan. Purely social organizations, to be classed as fraternal associa- 



FRATERNAL ORGANIZATION 
tions, ordinarily have a legal charter providing for a secret ritual 
and initiation ceremony and often establish membership criteria. 
Those organizations include collegiate social fraternities and such 
groups as the International Associations of Lions clubs. This 
article is not concerned with them but only with fraternal benefit 
associations. (See FRATERNITY AND SORORITY.) 

Fraternal associations perform a number of functions. The 
secret fraternity enables a group of individuals with common in- 
terests to associate exclusively. That is particularly important 
to minority groups in whom such associations engender a sense of 
belonging, a feeling that is strengthened through the ritual which 
helps to create a personal bond. I n  addition. through use of 
eligibility criteria, election for membership usually is controlled 
to provide greater unity in the organization. Ethnic minority 
groups, as the central and eastern European immigrants during 
the period of rapid American population growth, found strength 
and purpose as \\ell as social satisfaction in a new environment 
through such associations. which led them to assist each other to 
adapt more rapidly to their nem homeland. 

Education to perpetuate past traditions, in many cases ethnic 
or moral in character, is another major purpose of fraternal or- 
ganizations. The training process is oriented largely toward the 
new member and is designed both to promote his integration into 
the group and to assure the continuance of his group's culture, 
though no longer in contact with the homeland. M7hile social 
functions predominate. the oldest functions of fraternal organi- 
zations mere to provide group secuiity through benevolent and 
later protective activities. These activities mere designed to aid 
members and their families in case of sickness or death. The 
earliest payment noted in the United States mas to a midow who 
received a $5 per month benefit payment beginning in March 
1857 from the Czecho Slovak Society of -4merica. founded in 1854 

Later, such activities assumed larger dimensions, going beyond 
the parochial limits of the membership. The earliest attempts 
to provide group security took the form of direct personal aid. 
Later the groups tended to centralize the function and to provide 
i t  on a more or less standard basis I n  that context, the Ancient 
Order United Workmen, founded in 1868, is generally credited 
with being the first C.S. fraternal insurance society. 

In  later years the beneficial activities mere supplemented through 
adoption of insurance techniques which, however, were not always 
cor re~ t ly  used. LVith that program the risks and benefits mere 
con5iderably standardized, and the risks of the loss of income to 
the member and his family from sickness and death vere shared. 
I n  that pattern the beneficiary status became a right rather than 
a privilege, and benefits \\ere related to contributions rather than 
need alone. 

Or ig ins  of F r a t e r n a l i s m  i n  t h e  U n i t e d  States.-History is 
replete ni th  examples of fraternal activity. Mystical, ritualistic 
associations have been identified as early as the early Egyptian pe- 
riod. In  modern times the first legislation covering their activities 
n a s  written in Great Britain in 1793 and n a s  entitled "An Act for 
the Encouragement and Relief of Friendly Societies." I t  Tvas in- 
tended to govern some of the risk-sharing functions of the early 
friendly societies not covered by the Act of 1776. 

Other groups had developed on the European continent, but the 
predominance of the British influence in colonial America tended 
to force the associations into a form more or less parallel to that 
of their British counterparts. Among the organizations imported 
mere the Free and Accepted Masons; Independent Order of Odd 
Fellows; Ancient Order of Foresters; a number of ethnic orders, 
e g., the Ancient Order of Hibernians in America; and the United 
Ancient Order of the Druids. These early imported associations 
were mainly of the beneficial society and mixed society type. The 
first native fraternal association, Actors' Order of Friendship, was 
founded in 1849. 

I n  the period following the American Civil X a r ,  as the charac- 
teristics of immigrants changed, so also did the fraternal organiza- 
tions. llIinority groups found that close association 17-ith their 
countrymen seemed to make their adjustment to a nen \\orld 
easler. The organizations provided a common meeting place for 
social activities and a medium for transmitting their common 

heritage to new generations. The social function was soon sup- 
plemented a i t h  benevolent or protective activities. The ethnic 
character demonstrated by the names of the organizations and 
the dates of their founding are closely correlated with the succes- 
sive waves of immigrants by country of origin. These were typi- 
fied by the Lithuanian Roman Catholic Alliance of America 
(1886) ; Croatian Fraternal Union of America (1894) ; and the 
Brith Sholom (1905). 

Mutual aid in the solution of economic and related problems for 
individuals with common interests or employment served as the 
basis for other fraternal organizations, such as the fraternal orders 
of police, firemen and mechanics. In  general, these groups en- 
gaged in many types of social and benevolent activities. 

Political or patriotic bases exist for the formation of some fra- 
ternal organizations. such as those for veterans of military service. 
Their activities are largely devoted to the support of national tra- 
ditions and the establishment of a centre for social activities. 
(See AMERICAX LEGION; VETERANS OF FOREIGS WARS.) 

A religious origin or basis for solution of social and economic 
problems is evident in some fraternal organizations that provide 
for indigent members, their wives and orphaned children. This is 
typified by activities of the Lutheran Brotherhood, established in 
1917 as a mutual benefit order. The Knights of Columbus (9.v.) 
and many others are of the same type. 

Membership Requirements.-Qualifications for membership 
are largely set within the ethnic. religious, economic and political 
tenets of the associations. Age and sex also enter into considera- 
tion as qualifications in many cases. The ethnocentric associations 
usually require birth in a certain country or direct descent from 
immigrants from that country. The religious associations require 
public confession of belief in a particular faith. In  some cases 
this statement of faith is broad enough to admit almost anyone, 
as, for example, in the case of the Masonic Order, which merely 
requires belief in the Almighty God. The Knights of Columbus, 
on the other hand, requires belief in a particular theology and 
performance of a ritual of worship. 

Employment in a particular occupation often is required, as in 
the case of the Firemen's Mutual Aid and Benefit association, 
established in 1897. I n  the political or patriotic orders, prior 
military service or descent from a particular group (e.g., a revolu- 
tionary soldier) is required. As to age, most organizations re- 
quire majority; some have a junior status, with age of admission 
falling as low as 15. Usually these groups require that the initiate 
be the child of an adult member, as in the Order of DeMolay. 

The majority of fraternal organizations are true fraternities 
in the sense that only men are admitted to active status. A few 
specialized organizations exist for women, such as the Catholic 
Women's Benevolent Legion. Many of the men's organizations 
have ~vomen's auxiliaries, such as the International Order of the 
Eastern Star, established in 1876. 

The requirements for introduction into the beneficial and mixed 
fraternal associations indicated above differ significantly from 
those of the social fraternal organizations. In  the social fra- 
ternal association some requirements tend to be more catholic in 
nature, in many cases cutting across ethnic, racial and religious 
lines. In other cases they tend to be even more selective as in 
the case of the educational, professional and honorary Greek let- 
ter fraternities. 

G r o w t h  a n d  Decline.--From the colonial period to the Civil 
War the development of the fraternal system of the United States 
was marked primarily by the establishment of imported orders. 
The English, German, Irish, Scotch-Irish and Welsh origins are 
particularly identifiable in these groups. In the years following 
the Civil IYar the purposes were modified and increasing numbers 
of associations were founded annually. This was true for each of 
the three categories of fraternal associations. The largest num- 
ber of fraternal benefit orders for any decade was founded between 
1890 and 1900 when more than 65 societies were established. Dur- 
ing that period the patriotic orders also showed a rapid growth. In  
the second quarter of the 20th century there were fewer foundings 
than in any earlier period, the formation rate being about one 
every four years. 



FRATERNITY AND SORORITY 
As the numbers of benefit associations increased, the insurance 

function of providing protection to members was developed and 
specific legal regulations governing it were adopted. A class of 
membership frequently was provided that did not require contri- 
butions or carry any protection rights. During the period from 
the Civil War to the 1960s the number of insurance policies in 
force increased rapidly and the average value of the policies also 
rose. illally forces contributed to this result: the ethnocentrism of 
the immigrants; their economic insecurity; the need for low pre- 
mium insurance; insurance company failures; the lack of low cost 
group and industrial insurance; the relative inaccessibility of ordi- 
nary insurance to the subject groups; and the immigrants' fre- 
quent suspicion of financial institutions. 

The subsequent decline of these fraternaI benefit associations 
was the result of other forces. The gradual assin~ilation of im- 
migrants into the social, political, economic and ethnic patterns 
of the United States probably has been the most significant of 
these forces. TVith the increase in the security, flexibility and 
availability of insurance following the turn of the century, the 
need for group provision of personal security of the type provided 
by the fraternal has gradually diminished. Although a large vol- 
ume of new insurance is written each year by fraternal associa- 
tions, the rate of growth in the net total in force has declined. 
However, in 1959 there was more than $12,000,000,000 of insur- 
ance in force in fraternal associations on 9,300,000 certificates. 

T h e  Social F r a t e r n a l  Association.-Prominent among the 
fraternal organizations in which ethnocentrism is lacking are the 
following with nationwide membership: the Fraternal Order of 
Eagles (founded 1898) and the Benevolent and Protective Order 
of Elks (1868); and the Loyal Order of lCIoose (1888). All of 
these provide ritualistic orders for social activities only. Alto- 
gether there were several hundred organizations of this type in 
the Cnited States, having a total membership in the early 1960s of 
about 90,000,000. Much of this membership must be discounted 
because of the multiple membership held by many persons. Of 
this total more than 10.000,000 persons were members of 
fraternal organizations that provide member protection through 
insurance. See also FRIENDLY S OCIETY.  

B~BLIOGR.ZPHP.-~~. P. Gist, Secret Societies, a Cultural S t u d y  of  
Fraternal is~n i n  tlze linited States,  "University of hlissouri Studies," 
vol. sv, no. 4 (Oct. 1940) ; F. P. Huston (ed.), Fraterrtal L i f e  Insur- 
once, Iltszlrance Research and Reu iew  Service (1938 )  ; R. DeR. Kip, 
Frate~,nal Li fe  Insurazce  in A+rzerica (1953). 

Periodicals: Statistics Fraternal Societies, (monthly) ; Consolidated 
Chart  o f  Li fe  Insuraizce Organizatiolzs (annual) ; Cyclopedia o f  Insur- 
ance i n  t h e  Uni ted States,  (annual) ; T h e  I~zsurance Almanac, (an- 
nual) ; Proceedilzgs, National Fraternal Congress of America, (annual). 

(J .  F. A.; Jo. C. S.) 
FRATERNITY' AND SORORITY, social, professional or 

honorary organizations whose membership is drawn primarily 
from college or university students. Those for men are generally 
referred to as fraternities, ~vhile those exclusively for women 
are popularly called sororities. U'ith few exceptions, fraternities 
and sororities use, combinations of letters of the Greek alphabet 
as names. 

Social Fraternities.- The social fraternity is peculiar to 
America, although attempts have been made to compare it vith 
student organizations in other areas of the world: such as the corps 
of German universities. I ts  function, although basically to serve 
as a collegiate "home" for its members, varies from school to 
school. At some universities fraternities are the nucleus of campus 
political and social life. and affiliation with a Greek-letter society 
is a prerequisite for positions of importance in student activities, 
while at  other schools, where fraternities are barely tolerated, 
affiliation might be considered detrimental to anyone seeking 
class or campus office. 

The college chapter, basic unit of a fraternity, consists of all 
its undergraduate members at  a specific school. The chapter 
house is the centre of fraternity activity, serving as meeting place, 
dormitory and dining hall for members. Each chapter has its 
own alumni group and, in many metropolitan areas. there are 
organized aiumni chapters whose members may come from dif- 
ferent schools. Alun~ni chapters cannot elect nev members, but 
serve as sponsors of collegiate chapters. 

Members of social fraternities and sororities are usually, al- 
though not exclusively, chosen from first-year students by a system 
known as "rushing." This usually consists of the fraternity's 
inviting prospective members, or "rushees," to the chapter house 
for meals or special rushing parties. Each rushee who is acceptable 
to the fraternity members is then extended a bid, or invitation 
to join, ~vhich he may accept or decline. 

The initial probationary membership, called "pledgeship," is 
followed by initiation into active membership. Eligibility for 
active membership is controlled jointly by the school and the 
fraternity. Active membership is held during the remaining col- 
lege years, and upon leaving school or graduating the active mem- 
ber assumes alumni status. Membership is for life and initiation 
is considered a permanent bar to n~enlbership in any other social 
fraternity. Members are, however, eligible for membership in 
both professional and honorary fraternities. 

Each national fraternity has a general headquarters, with gov- 
erning and supervisory officers who assist collegiate chapters in 
thcir operation and in maintaining the ideals and standards of 
the fraternity and the college. There also are many fraternities 
and sororities mith only one chapter, often organized for the 
purpose of later affiliation v,ith one of the established national 
groups. Many of these locals. however, have deep-rooted tradi- 
tions on a particular campus and do not mish to subordinate them- 
selves by national affiliation. 

Traditionally, each fraternity has characteristic insignia-a 
badge or pin, coat of arms. seal, flag, certain tolours and a fra- 
ternity flamer. The fraternity ritual, in most cases a secret docu- 
ment, is an exposition of the ideals and aims of the organization 
and contains an explanation of its symbolism. This may include 
a pass~iord,  grip, motto and recognition sign. The ritual also con- 
tains formal ceremonies used on occasions such as pledging and 
initiation. 

Criticism.-There have been charges that fraternities promote 
irresponsibility, pay too much attention to social life a t  the ex- 
pense of scholarship and carry on dangerous hazing practices. 
The modern fraternity or sorority, however, if for no other reason 
than self-preservation, has had to stress high standards of scholar- 
ship; the development of leadership and loyalty; and partici- 
pation in community and national service projects. I n  addition, 
universities have regulated hazing practices, and fraternities which 
violate hazing regulations are severely punished and even may be 
denied recognition by the school. 

The rushlng system, too, has often been denounced as undemo- 
cratic, since, in those fraternities using a blackball system, a 
minority of th? members may prevent bidding someone of whom 
the majority approves. Other criticism has been directed against 
the restrictive nature of certain fraternities which automatically 
bar members of cer ta~n racial, religious, national or ethnic groups 
from consideration. I n  the second half of the 20th century, a 
number of universities ruled that fraternities with discriminatory 
policies could not operate on campus. This led many fraternities 
to drop restrictive clauses from their constitutions. 

H i s t o r y  of t h e  Social Fraternity.- Social fraternities trace 
their origin to student clubs existing during colonial days. The 
most famous of these and the first to use Greek letters for its 
name was Phi Beta Kappa, organized on Dec. 5 ,  1776, a t  the Col- 
lege of LVilliam and Mary, LL1illiamsburg. Va. Five students, 
meeting in the Apollo room of the Raleigh tavern, on that date 
formed a secret society, adopting as their insignia a square silver 
medal, bearing on one side the Greek letters Phi, Beta and Kappa; 
three stars; and an index. The stars represent the guiding prin- 
ciples of the society-friendship, morality and literature. On the 
reverse \yere the Roman letters S P., for Societas Pkilosoplzia~. 
In  the course of time Phi Beta Kappa became an honour society 
rather than a social fraternity. I t s  secrets mere revealed to the 
public follo~rlng anti-Masonic agitation in the 1820s. 

I n  IS12 four students at  the University of Xorth Carolina 
formed Kappa Xlphd or Kuklos Adelphon. This group had over 
15 chapters, but d~sintegrated prior to the American Civil It'nr. 
Tr ,  1825 Kappa Alpha society the oldcct social f ra te~ni ty  st111 in 
exiztence as such, was established a t  Union College, Schencctady, 
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N.Y. Sigma Phi and Delta Phi were organized at  Union in 1827. fraternity conference. The word National was added in 1931. 
These three form the "Union Triad!'; also founded at  Union were Among the problems with which the conferences concern them- 
Psi Upsilon (1833), Chi Psi (1841) and Theta Delta Chi (1847). selves are rushing, pledge rules, fraternity-college and fraternity- 
The fraternity idea spread to the midwest with the founding of community relations, hazing, scholarship. etc. In  addition to these 
Beta Theta Pi (18393, Phi Delta Theta (1848) and Sigma Chi national groups, each campus has its own undergraduate Pan- 
(1855), at Miami university, Oxford, 0 .  These constitute the hellenic and Interfraternity councils which exercise certain con- 
"Jliami Triad." After the Civil War, fraternities appeared on the trols over the societies on that campus, and, in many cases, do 
west coast of the U.S. and in Canada when Zeta Psi, founded at liaison work between the college and the fraternities. 
Nev,- York university in 1817; established chapters at  the Uni- Professional and honorary fraternities and sororities have simi- 
versity of California (1870) and at  the University of Toronto lar organizations which promote high standards and ethics within 
(1879). the individual organizations. 

Although most fraternities are secret societies, in 1834 there was B ~ ~ ~ ~ o ~ ~ a ~ ~ u . - K a t i o n a l  Interfraternity Conference, College Fra- 
founded at  Jf7illiams college, Williamstown, Mass,, the Social tev~zitirs (1958) ; It'. R.  Baird, Baird's ilfanual o f  American College 
fraternity, an antisecret group organized as a protest against the Fraternities, 15th ed., ed. by H. J .  Bailp (1949) ; Association of Col- 

lege Honor Societies, Booklet of InJovnzatiorz (1957) ; L. F. Leland 
influence of the secret fraternities. Similar organizations were (ed,),  ~h~ ~~~~~~~i~~ ~~~~h (monthly) ; G. 13anta (ed.), ~ ~ ~ t ~ j ~  
later formed at  other colleges and in 1847 formed the Antisecret Greek Exchange (monthly). (K. RI.) 
confederation. I n  1864 the name was changed to Delta Lpsilon FRATICELLI, the name given during the 13th, i4th and 
and thereafter, except for its nonsecret nature, it functioned much 15th centuries to a number of religious groups in Italy, differing 
like any other national fraternity. widely from each other but all derived more or less directly from 

The first women's fraternities. or sororities, were the Adelphean the Franciscan movement. 
(1851), later Alpha Delta Pi ;  and the Philomathean (1852), later The word is a plural diminutive of the Ital. frate and denoted, 
Phi Mu, established at  LVesleyan college, Macon, Ga. These w r e  not any particular sect, but members of orders formed on the 
followed by the I.C. Sorosis (1867), which became Pi Beta Phi; fringe of the church. 
Kappa Kappa Gamma (1870) at  Monmouth college, hlonmouth, ~t was first used of heretics by John X X I I  in 1317, to desig- 
111. ; and Kappa Alpha Theta (1870) at  DePamv uni\'ersity! Green- nate the group which held that he had fallen into heresy and had 
castle, Ind. The expansion of the sorority system came at about lost all spiritual pon7er by his decretal on the poverty of Christ. 
the same time that Lvomen were accepted as students in state- This group of exalted and isolated ascetics soon began to regard 
supported universities. In  some cases men's fraternities aided in itself as the sole legitimate order of the ~ i ~ ~ ~ i t ~ ~  and then as the 
the organization of early sororities. thus bringing about the official sole catholic church, F~~ the most part they lived in hiding and 
brother-sister relationship which exists between certain fraternities wore a shorter and poorer kind of ~~~~~i~~~~ habit. Because of 
and sororities. the confusion caused by the absence of the popes from Italy dur- 

Professional  Fraternities.- Professional fraternities are spe- ing the ~~i~~~~ period and the great western schism, they spread 
cialized organizations  hose membership is limited to students and Tvidely in ~~~l~ and sicily and were not uIlknown in ~ ~ h ~ ~ i ~ ,  cat-  
faculty members engaged in one field of educational specialization. alonia, G~~~~~ and persia. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ,  for  nearly a century 
These have broader membership qualifications than the social the Fraticelli were able to carry on an active propaganda through- 
groups and emphasize activities designed to develop professional out ~ ~ ~ l ~ ,  until pope ~ / l ~ ~ ~ i ~  V, in 1426, t$l.o of the 
competency rather than social life. and orthodox section of the Franciscans known as Observants, with 

Professional fraternities began at  Transylvania college, Lexing- orders to make a special crusade against the heresy of the  ti- 
ton, Ky.,  here medical students formed the Kappa Lambda Celli and to extirpate it. In 1449 Pope Nicholas V renewed the 
society of ~ e s c u l a ~ i u s  (1819). Phi Delta Phi   la^^) was organ- measures taken against them. The sect gradually died out after 
ized in 1869; XU Sigma Xu (medicine) and Delta Sigma Delta losing the protection of the common people, whose sympathy was 
(dentistry) in 1882, all a t  the University of Michigan. Other no, transferred to the austere Observants and their miracleworker, 
professions represented include agriculture, commerce, education, St, John of capistrano, 
engineering, pharmacy, foreign service, journalism, optometry, Paul 11 also energetically repressed the Fraticelli who had ap- 
osteopathy, etc. peared again in the March of Ancona, in the Romagna, the Cam- 

H o n o r a r y  Fraternities.- Honorary fraternities recognize su- pagna and even in Rome itself. After this repression (1466-67) 
perior attainment in a given field of activity. There are three the name disappears from history. 
classes: (1) those with requirements for membership based upon See F, Ehrle in Archiv fiiy Literatur- und Kirchengeschichte des 
scholastic excellence in all fields; (2) those recognizing outstand- ~ i t t ~ l ~ l t ~ ~ ~ ,  iv, 64-190 (1888) ; L. Oliger, Documenta Inedita (Qua- 
ing achievements in both extracurricular activities and scholar- racchi, 1 9 1 3 ) ~  and in Zeitschrift  fur Kirchengeschichte, 45, 215-242 

ship; (3) those recognizing excellence and achievement in a single (1926) ; Catholic Encyclopedia s.v., "Fraticelli"; L. von Pastor, His- 

field, ~ 1 1  candidates for  membership must be of exemplary char- t o e  of  the Popes (Eng. trans.), iv, 113 ff . ;  H. C. Lea, History of  
the Inquisition o f  the Middle Ages, iii, 129-180 (London, 1888). 

acter. 
Honour societies include Phi Beta Kappa (general scholarship, FRAUD. Fraud, as a legal term, is a constituent of a number 

776 j  ; Tau Beta Pi (engineering, 188 ) ; Sigma Xi (scientific re- of statutory and common law offenses and is the basis of a number 
search, 1886j; and Phi Kappa Phi (general scholarship, 1897), of c y l  actions. In civil law, fraud is actionable as the tort of 

decelt. Also it may vitiate a contract, if it is an ingredient, as 
Other groups, of more recent origin, represent architecture, civil 

would mere innocent misrepresentation, which is not a tort in it- engineering, commerce, forensics, history, journalism, industrial self. To sustain an action of deceit there must be proof of fraud engineering, leadership, music, medicine, pre-medicine, romance and nothing short will suffice. Fraud is proved when it is shown 
languages, etc. that a false pretense has been made knowingly or without belief 

Interfraternity Relations.-Although the first fraternity Pre- in its truth, or recklessly, careless whether it be true or false 
ceded the first sorority by 75 years, it was the women who first (Derry v, Peek,  I 4  app. cases 337) ,  
recognized the need for an organization in which Greek letter ~t is probable that the action of deceit originated in England 
societies could exchange ideas and take united action on common as a remedy for  abuse of legal proceedings and is k n o ~ ~ n  to have 
problems. The first call for  a meeting of women's groups in 1884 existed as such in the 13th century. Early forms of tort depended 
had no results, but discussions %\,ere held in 1891 and 1893. Nine upon an act TTith physical damage as a consequence, while the 
years later, in 1902, representatives from seven sororities met in state of the wrongdoer's mind was practically disregarde

d

. In  the 
Chicago and the organization which became known as the National middle of the 14th century, it was developed by "an action on the 
Panhellenic conference was born. Agitation for a men's inter- case" so as to include a wider aspect of fraud; thus an action lay 
fraternity group began in 1907, and the first meeting, attended by to a plaintiff who bought cattle from a man to whom they did 
representatives of 26 fraternities, was held in 1909. The fo l10~-  not belong. SO, by stages, it was developed until by modern times 
ing year a constitution and bylaws were adopted for the Inter- any false statement made wilfully so that the plaintiff acts to 
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his detriment will probably be actionable (Pasley v. Freeman, 
1789). The development of contractual liability was similar and 
was related to the economic development of the country. When 
property was retained by force, the remedy to fraud lay in the 
strength of the arm of the dispossessed person, but as trade de- 
veloped it became essential that the standards of honesty which 
were required in business should be protected by the courts. In 
the 16th century there was a liability in contract if a warranty 
were included and that warranty were false, but in 1603 there was 
still some doubt as to whether a knowledge on the part of the 
defendent as to the veracity of the warranty was essential. By 
the 18th century, warranty was implied and thus there developed 
liability in contract for misrepresentation whether fraudulent or 
otherwise, but there was no corresponding extension in the action 
in tort of deceit. Even today the principle of caveat emptor (let 
the purchaser beware) applies in contract, so that every misrepre- 
sentation is not necessarily fraudulent but only if a warranty is 
implied. 

In  criminal law there is no such offense as fraud in itself, though 
it is an essential ingredient of many offenses. Of these the most 
important are: obtaining money by false pretenses (S. 32. Larceny 
act, 1916); fraudulent conversion (Ss. 20-21 Larceny act, 1916); 
obtaining credit by false pretenses or any other fraud (S. 13. 
Debtors act, 1869) ; and a number of offenses under the Companies 
act, 1948, and the Prevention of Fraud (Investments) act, 1939. 
In  most of these cases, fraud or some similar expression is spe- 
cifically an ingredient, but even in those offenses where no fraud 
is mentioned it is still to a lesser degree an ingredient, for with all 
criminal offenses there must be Pnens rea. 

The history df criminal fraud is recent compared with that of 
offenses of violence which have always been crimes. The main- 
tenance of public order free from violence was more important for 
the preservation of the king's peace than the fraudulent acquisitian 
of private property. Hence to this day offenses entailing fraud 
are  classified generally as misdemeanours, whereas larceny and 
crimes of violence are felonies. The distinction has in many ways 
lost its significance, but even today a man who has stolen sixpence 
may be arrested without a warrant whereas a man who has de- 
frauded a large section of the community of thousands of pounds 
can only be arrested on the order of a magistrate. 

Probably the first attempt to bring fraud within the criminal 
law was in the I 6th century, when Britain's reputation in commerce 
was beginning to develop. Two statutes were passed in the reign 
of Elizabeth I dealing with conveyances in fraud of creditors and 
in fraud of purchasers which curtailed the current fraudulent prac- 
tice of disposing of assets prior to bankruptcy. 

An act had been passed earlier, in 1541, which made it an offense 
to  issue a document in furtherance of fraud. This was later ex- 
tended to any fraudulent writing; but a lie, however blatant, uti- 
less it was such as to affect the public at  large, was not fraudulent. 
Thus, where a woman obtained money by stating that she had been 
sent by her mistress to obtain silks for the queen, and both state- 
ments were false, it was held that as no false document was given, 
no fraud was committed. This narrow interpretation of the law 
did not meet the needs of the developing community and, as a re- 
sult, in 1757 it became an offense to obtain goods by false pretenses, 
and from this act (30. Geo. 2 Cq) the present offenses of false 
pretenses have developed. 

A n c i e n t  Frauds.-Frauds were common in remote antiquity. 
According to Herodotus, the mason who built the stone treasury 
of Rameses I11 contrived a secret entrance through which he 
passed nightly to steal a portion of the royal treasure. The Old 
Testament describes how Jacob defrauded his brother Esau of 
his birthright and how the Hebrews in bondage defrauded their 
Egyptian taskmasters of their jewels. Specimens of loaded dice 
have been found in Herculaneum. 

Some Types of British Fraud.-The variations of fraud are as 
infinite as the ingenuity of the perpetrators, but some of the better 
known forms are "kite flying"; "teeming and lading"; "share push- 
ing''; "bucket shops"; "long firm fraud"; and the "confidence 
trick." 

"Kite flying" is the use, as credit, of the time taken in the 
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course of banking machinery for a cheque to be cleared. Thus, if 
A pays a cheque drawn by B into A's account, it will be some days 
before it  is debited against B's account. During these days it  
may be possible, under certain circumstances, to make use of the 
credit shown in A's bank account, by A's being allowed to draw on 
t h e  "uncleared effects," namely B's cheque. 

"Teeming and lading." which strictly means unloading and load- 
ing, is merely an accountants' term for the system of robbing Peter 
to pay Paul. Thus a cashier, having misappropriated part of one 
day's takings, appropriates part of the next day's takings to make 
up his deficiency, and so continues from day to day. H e  usually 
increases his appropriations until either the deficiency overtakes 
the total drawings of a day or, for some extraneous reason such as 
illness, his actions are discovered. 

"Share pushing" is a colloquial expression for high-pressure 
salesmanship of shares in limited companies. I t  is probable that 
the provisions of the Prevention of Fraud (Investments) act. 1939, 
have curtailed this form of activity which was rife between World 
Wars I and 11. The method was simple but the offense difficult 
to prove. Shares were bought at a low price in a company doing 
practically no business, then by balance sheets which failed to show 
the true position, eulogistic reports by experts on gold findings 
or other operations and careful circularization of potential specu- 
lators, the shares were run up to many times their original value. 
Having unloaded his supply of shares on the public. the fraudsman 
disappeared, probably to another continent. I t  became an offense 
under the 1939 act to circularize in this way, and dealing in shares 
generally was restricted. The offenses of publishing fraudulent 
balance sheets or prospectuses were so widened that a mere mis- 
leading statement or forecast might be an offense. 

"Bucket shop7' means the busine~s of a sham share broker who 
gambles with his customers on the rise or fall in the prices of 
stock exchange securities without acquiring these securities at 
all. The origin of the name may well lie in the activities of small- 
time wheat dealers who dealt with odd lots which were described 
as "bucketsful." The expression is loosely used to describe any 
fraudulent financial firm but the true bucket shop is not neces- 
sarily fraudulent though its activities would probably be an offense 
under the Prevention of Fraud (Investments) act, 1939. 

"Long firm fraud" is a term loosely used for any firm which 
fraudulently obtains goods on credit and sells these goods with- 
out attempting to pay for them. Strictly speaking, it  is restricted 
to those cases where the person supplying credit is induced so to 
do by the production of false references. The goods are usually 
sold under cost to obtain a quick return and to enable the operator 
to make his money before the creditors and police become in- 
terested in his activities. Until 1948 the offense was usually dealt 
with as false pretenses, but, so far as companies are concerned, it 
is now more easily proved to be fraudulent trading under the 
Companies act. 

The "confidence trick" is the cultivation of the confidence of 
the victim often by prompt repayment of small debts or by lavish 
entertainment until he is willing to part with a large sum. 

A n t i q u a r i a n  Frauds.--Frauds for gain must be distinguished 
from those perpetrated for mischief. The catalogue of literary 
forgeries is long. The person who fabricated a grammar of the 
Formosan language in Samuel Johnson's time was a laborious prac- 
tical joker. as were the joint authors of H'underings in New Guinea, 
by "Capt. Lawson R.N." This book was accepted as authentic by 
all British learned societies except the Linnaean, because the ward- 
room officers of H.M.S. "Basilisk," who produced their book in 
advance of that projected by their unpopular admiral, knew less 
about insects than they did about fauna of fur and feathers. 
Thomas J. Wise (18jg-1937) printed many supposedly first or 
private editions of Victorian writings which deceived collectors 
until the fraud was exposed by John Carter and Graham Pollard in 
1934. 

The inqptitude of some forgers is remarkable. Errors are made 
which, on examination, are obvious. A will purporting to be signed 
in 1862 was written on paper bearing an 1870 watermark. En- 
velopes addressed to celebrities in the 18th century have been 
offered for sale although envelopes were not made before 1842. 
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Red ink appears in documents of the 17th century though red 
ink was unknown before I 780. Stamps have been used on receipts 
and other documents purporting to be issued before the stamp was 
printed. 

I t  was scarcely possible that the modern interest in archaeology 
should escape the attention of impostors. Scores of ancient docu- 
ments alleged to have been found in tombs and in the sand of the 
Fayum are submitted to tourists year by year. Even Egyptian 
mummies have been fabricated with success. A Dresden doctor 
having purchased the corpse of a young woman, embalmed it and 
disposed of it as the mummy of the queen Nitocris for a consider- 
able sum. Unfortunately his process was defective and nhen the 
mummy, which was supposed to have resisted the ravages of time 
for three millenniums, began to decompose, the fraud was dis- 
covered. 

Like literary frauds, archaeological frauds are not always for 
pecuniary gain, as is exemplified by the Piltdown skull, which was 
classified as Eoanthropus Dawsoni, a remarkable aberrant type of 
early man. In  1912 a local archaeologist found part of a skull, a 
jaw, some animal remains, and other implements in a gravel pit at 
Piltdown in Sussex. The find was believed to be of great impor- 
tance as it showed a variation of development of man which was 
out of line chronologically with other discoveries. The authenticity 
of the find was generally accepted though one or two eminent men 
of science were somewhat sceptical. The importance of the bones 
was such that no injury could be risked from experimental methods 
of investigation. and thus, for many years, the find had to be ac- 
cepted as genuine; but gradually suspicion developed. principally 
because the cranium and the jaw seemed more and more irrec- 
oncilable. When safer methods of investigation were deleloped, 
the find was subjected to X-ray and radio-activity tests and it \\as 
found that the jaw almost certainly was that of a young orangutan. 
The  canine tooth mas found to have been coloured with oil paint. 
Some bones \\ere found to be genuine. but they had been "planted" 
at  Piltdov,n from elsewhere. They were much younger than the 
gravel in which they were alleged to have been found. Thus a dis- 
covery which for about 40 years was an enigma was explained by 
the patient work of scientists from all branches. 

The faking of works of art is almost as old as art itself and is 
recorded by Pliny. I t  has been stated that throughout the world 
there are 2.000 "Van Dykes." though Sir Anthony Van Dyke only 
painted ;o pictures Hans Van Aleegeren \\as arrested in 1945 on 
a charge of collaborating with the Germans during the occupation 
and specifically for having sold a Yermecr painting to Hern~ann 
Goring. To save himself from such an accusation, Van Meegeren 
confessed that he had executed the painting himself, together with 
five others which had been sold for a total of about f .joo,ooo, all 
had been accepted as genuine by experts, including some at the 
leading museums. To prove his statement he painted a further 
picture under supervision but even then the forgeries were only 
conclusively proved by highly technical analysis of the paints, 
frames and canvasses. In 1947 he was sentenced to 12 months im- 
prisonment. but died 19 days later. He stated that his only reason 
for  executing the forgeries mas to avenge h~mself on various art 
critics by showing them that he was. in fact, a great painter 

F r a u d u l e n t  Claims.-Fraudulent claims to titles and estates 
have been common. In the early 17th century a French14oman 
appeared in Limoges claiming to be Queen Henrietta illaria, the 
daughter of Louis XII I .  uho at  the moment mas in London as 
consort of Charles I. Nevertheless, she played her part uith such 
distinction that she was widely accepted as a royal personage. A 
commission was sent down from Paris to examine her and she 
signed her interrogatory as Henriette de Bourbon. Nevertheless 
she was condemned to be whipped by the hangman and to be im- 
prisoned t ~ l l  further orders. No fewer than seven pretenders 
claimed to be Louis XVII of France, though the death of the 
dauphin in the Temple on June 8, 1795, was testified to by re- 
sponsible mitnesses. 

The impudent claim of Arthur Orton, a Wapping butcher, to 
the title and estates of Sir Roger Tichborne in May 1871 aroused 
greater public interest than any trial of this nature before or since. 
Sir Roger Tichborne was born in 1829 arld educated at  Stonyhurst. 

He was an officer in the carabineers for 33 years. H e  had become 
secretly engaged to his cousin. When this was discovered by her 
father, there was a stormy scene, and he sailed for South America 
in 1S52. He mas then presumptive heir to the baronetcy. On 
April 20. 1Sj4, he sailed for Australia in the "Palma." A few days 
later wreckage from that vessel was picked up and none of the 
crew was ever heard of again. Roger Tichborne's will was proved 
and legal proof was given of his death. Meanwhile his mother, 
unwilling to believe in his death. had advertised a reward for his 
discovery. Thirteen years after the loss o f the  "Ralma" a solicitor 
in Wagga Wagga, N.S.W.. wrote to Lady Tichborne that her son 
was living in the town under the name of Castro. Funds having 
been provided for his journey, this man made a devious journey to 
Paris in the course of which he went to Wapping to inquire about 
the Orton family and to Tichborne where he was shown over the 
house as an ordinary visitor. Roger Tichborne had been a slight 
man: the claimant weighed nearly 20 stone (280 lb.). Neverthe- 
less Lady Tichborne made an affidavit that she recognized her son 
and she allowed him f ~ , o o o  a year until the trial. She died before 
the claim came before the court. The trial took up the greater 
part of two years. England was divided between pro- and anti- 
claimants. But as the trial wore on and the claimant admitted 
that as far as he could remember Caesar and \'irgil wrote in Greek, 
and went on to say that he had seduced the lady to whom Roger 
Tichborne had been engaged, there was a wave of sentiment against 
him. He lost his case and was sentenced to 14 years' penal servi- 
tude. 

Company Frauds.-The list of company frauds is a very long 
one. The South Sea company was at first unwisely and aftenvard 
dishonestly managed. The South Sea bubble, as it was called, 
burst in 1720 ruining thousands of families. By fraudulent artifice 
the shares had been run up from f IOO to £~ .ooo .  A parliamentary 
enquiry was held. and as a result John Aislabie, chancellor of the 
exchequer, and several members of parliament were expelled from 
the house (see SOUTH SEA BUBBLE). The crash had followed the 
collapse of John Law's ( q . ~ . )  bubble in France. 

The London and Globe company frauds of the early 1890s were 
the work of Whitaker Wright, an Englishman who had spent many 
years as a mining engineer in Philadelphia. Pa. He returned to 
England in ISSO and began at  once to float companies, concealing 
his frauds under a cloud of complicated details. The directors of 
the London and Globe company were puppets in his hands and 
believed everything that he told them. The crash came in 1903, 
when Wright was charged with issuing a fraudulent balance sheet. 
\Vhile the judge was passing sentence Wright swallowed cyanide 
of potassium. 

A large fraud which occurred between 1919 and 1922 was the 
case in which Gerald Lee Bevan, a stock broker and director of the 
City Equitable Fire Insurance company, attempted to defraud the 
shareholders of that and subsidiary companies for several years 
by showing that the company nas  in a sound financial position 
mhereas it was hopelessly insolvent. He was charged with fraudu- 
lently converting more than i200.000 and. further, with obtaining 
sums on the false prospectuses which he issued. 

Turf Frauds.-Conspicuous among the turf frauds was the 
case of Henry Benson. His father was a prosperous merchant, 
and he had an excellent education. Having already served a 
sentence for an impudent fraud in London, he advertised for em- 
ployment as a linguist and was engaged by a certain William Kurr, 
who was concerned in dubious turf business. With the help of 
Benson's ingenuity and education, a criminal organization was built 
up. Kurr was under police suspicion, and therefore Benson set 
to work to suborn the police. He bought over three chief inspec- 
tors at Scotland Yard, all of whom were concerned in watching 
Benson's new activities in France. By means of a fabricated copy 
of a sporting paper. he induced French investors to trust him with 
their money. The French government pressed for the arrest of 
the snindlers. and the police warned Benson of his danger. I t  was 
too late; he. Kurr and his police confederates were arrested and 
sentenced. On release in 1887, Benson and Kurr crossed to Amer- 
ica nhere they prospered as bogus company promoters. Subse- 
quently Benson was found exploiting mines in Brussels, Belg., but, 
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after a term in a Belgian prison, he went to Geneva as an American 
banker, So well did he play his part that he won the heart of the 
daughter of a retired Indian army officer whom he induced to part 
with all his capital in return for worthless scrip. He was arrested. 
but on his r6lease he turned up in Mexico personating Madame 
Patti's agent and "netted" i j.000 in advance bookings. Arrested 
in New York city, he committed suicide. He was then still 
under 40. 

An interesting example of this type of fraud was that attempted 
in July 1953 by a Maidenhead bookmaker with London offices, 
who with his three confederates endeavoured to scoop about 
£60.000 by substituting a tried sprinter for a mediocre racehorse 
in the Spa Selling Plate at Bath racecourse, a procedure called 
"ringing" in racing slang. Two horses similar in colour and size 
and unknown to English racegoers were purchased in France. The 
better horse. Santa Amaro. and the other horse, Francasal. a poor 
selling plater, were brought to England together; and, entered for 
the race in Francasal's name. Santa Amaro ran and won easily 
Starting price odds of 10 to I against were laid by the bookmakers 
because of Francasal's known poor form and because of the pre- 
cautions taken by the "ringers" to conceal the large amount staked 
by spreading their bets over a great number of bookmakers off the 
racecourse. However, the severing of a main telephone cable 
just before the race (which prevented telephonic communication 
between bookmakers off and on the course that might have affected 
the starting price) aroused suspicion. and before the bets were 
settled the police began to make inquiries which led to the trial of 
the confederates at the Old Bailey in Jan. 1954. Their defense, 
that the switching of the horses was the mistake of a horse trans- 
porter, was not believed and they mere sentenced to varying terms 
of imprisonment. 

Miscellaneous Frauds.-The Rev. William Dodd, a canon of 
Brecon and chaplain to George 111, obtained funds from money- 
lenders by forging the signature of his former patron, Lord Ches- 
terfield. Nothing might have been heard of the transaction had the 
document not been shown to Lord Chesterfield who denied its 
authenticity and allowed the forger to be arrested. In his ex- 
tremity Dodd refunded the money. Nevertheless he was con- 
victed. though with a strong recommendation to mercy. He aas  a 
fashionable clergyman of the day and a noted preacher and 
courtier. All London joined in a petition to the king, Dr. Johnson 
himself became his champion, but with King George I11 they cried 
to deaf ears. The poor chaplain was hanged at Newgate, pouring 
forth paeans of praise upon the king. 

The Victory Bond scheme for which Horatio Bottomley was 
sentenced to a term of seven years' penal servitude in May 1922 
was an ingenious method of exploiting patriotic enthusiasm and the 
gambling instinct a t  the same time. The Victory Bonds Kere 
issued by the government at £j : Bottomley invited subscribers at  
£I or more, on the understanding that the interest should be 
drawn for as a lottery and the capital investment should remain 
intact. So strong was the bait that about 30.000 people trusted 
him with their money at the rate of Lro,ooo a day. He was forced 
to take action for criminal libel but on counsel's advice he offered 
no evidence at  the trial. He was finally prosecuted for fraud and 
was found guilty on 23 out of 24 counts of the indictment for sums 
totalling £I  jo.000, but he probably acquired a total of about 
f g.ooo,ooo with the aid of his companies. 

One of the most impudent frauds which amused the public con- 
siderably was that perpetrated under the pseudonym of D. S. 
Windell. I n  the autumn of 1908, 13 branches of one of the 

course a man was arrested who was in fact a cashier of another 
branch of the bank. He had considered that, in view of the poor 
pay which he alleged he received, he was entitled to obtain the 
money from his employers by any means. 

Ivar Kreuger. the Swedish "match king." was responsible for 
fraud on an unprecedented scale. After World War I ,  when he 
was managing director of the Swedish Match company, he ar- 
ranged loan4, totalling more than L jo.ooo,ooo, to  many European 
states in exchange for match monopolies. To  raise these loans, 
Kreuger resorted to bribery and downright forgery in order to  
make the bargains suficiently attractive to his investors. At first 
his credit with the banks was excellent. but as he needed still more 
money and the banks needed greater security, Kreuger wrote up  
nonexistent assets and supported them by book transfers. H e  
maintained dummy companies and even founded banks to deal with 
his transactions. He forged large quantities of scrip, but his most 
notorious forgery was of £28,50o,ooo Italian treasury bonds. 
Technically his forgeries %-ere simple and of little interest. 
Kreuger was successful because no one doubted him. As his 
schemes grew greater, Kreuger became desperate for money. I n  
1932 the Swedish banks refused him further credit and Kreuger 
went to America in an attempt to raise Lzo,ooo,ooo. H e  failed, 
and in his absence the banks proposed a further credit on condi- 
tion that they might investigate his affairs. Kreuger was finished 
and in March 1932 he shot himself, ruining thousands. 

Possibly the largest single conspiracy in England was that 
brought to justice in the fire-raising trial in 1933. I t  was fraud 
in the grand style. More than 2 0  people were eventually con- 
victed, z others committed suicide, and property worth hundreds 
of thousands of pounds was involved. The method was simple. 
One of the conspirators would acquire a business which was quickly 
stocked with goods, often of an inferior value. Insurance cover 
would be arranged, and in a short time the premises would be set 
on fire, and in due course an insurance claim followed. Salvaged 
stock would then be bsed at  a new business where it  was given 
the appropriate name of "old soldiers" because it had already been 
under fire. Again a fire would occur, and an insurance claim 
would follow, supported by fraudulent invoices so as to inflate the 
value of the stock held at  the time of the fire. The conspiracy 
continued for several years, and investigation on behalf of the 
insurance companies was long and involved. The main trial of I 7 
conspirators lasted for 32 days, and the sentences ranged from 
14 years' imprisonment downward. 

Another famous fraud is that perpetrated in 1929 by  a group 
of men led by an able financier who conducted a financial organiza- 
tion in the City of London which was approached by the councils 
of certain boroughs who wished to raise loans. The loans were 
raised by the group as required but, instead of restricting the issue 
of scrip to that covered by the loan, they issued duplicate certifi- 
cates so that no less than £700,000 was acquired fraudulently. 

Modern legislation tries hard to protect the fool from his folly; 
but it is always faced with the difficulty of doing so without inter- 
fering with legitimate trade. There is no protection from the 
wily fraudsman except an inquiring mind which demands confirma- 
tion of any story however plausible. New schemes for parting a 
man from his money are concocted every day, and though it  might 
be thought that the story of a Spanish prisoner writing from a 
Spanish castle that he requires a little money to free a fortune 
had been sufficiently publicized in the press to prevent anyone be- 
lieving such a story, in 1953 its modern version-of a chest of 
jewels behind the "iron curtainn-secured its victim. 

larger banks received an "advice transfer note" purporting to BIBLIOGRAPHY.--L. 0. Pike. A History of Crime zn England, a vol. 
(London, 1873-76) , L. Radzinowicz, A History oj English Criminal come from the 

branch of the bank' This note advised Law and Its Admilzistration From 1750, vol. r (London, Neiv York, each the that an account in the name of Davitt 1948) ; Sir Patrick Hastings, Cases in Court (London, 1.949) ; Report o f  
Stanley Windell n a s  being transferred. The note was apparently Departmental Committee on Share-Pushing (H M.S O., London, 1937)  ; 
genuine and was authenticated mith a code number and suitable Viscount Maugham, The Tichborne Case (London, Toronto, rg36) ; 
details. The following day, a smart young man called at 8 of the H. Dearden, The Fire Raisers (London, Toronto, 1934) 

13 branches, gave the name of D. S. Tf'indell and drem cash I t  (B. T.; J. C. Bs.) 
was only when the transfer failed to materialize that it ~yas dis- UNITED STATES 
covered that no such account existed at Hdrlesden and that the More damage is done to the U.S. pocket and purse by so-called 
note mas a forgery. I t  mas realized that some party to the fraud white-collar racketeers in a single year than by all of the armed 
must have an intimate knomledge of bank procedure and in due thugs in a lifetime of violence. Few people have gone through 
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life anywhere in the United States without having been mulcted or 
defrauded more than once. 

Dubious investments, products and services are apparently 
marketed in the U.S. more expeditiously than anywhere else in 
the world. Perhaps because U.S. history contains so many success 
stories of persons grown fabulously rich from humble beginnings, 
the U.S. investor has seemed always ready to take a chance on a 
new "get rich scheme" or to give credence to a "something for 
nothing" offer. His innate gullibility and his generally high stand- 
ard of living have also helped to make the American an especially 
easy and lucrative mark for the professional swindler. 

While the word fraud, in its legal sense, has a strictly limited 
meaning applicable only in cases where guilt has been established 
under rules of evidence and law, the word may also be applied in 
its looser sense to the many types of ventures which, while not 
provable violations of law, depend nevertheless on guile and deceit 
to part the investor and consumer from his earnings and savings. 
These schemes, operating cleverly on the borderline of illegality 
but only rarely overstepping the line, are by far the more numerous, 
effective and widespread. In  the sections below, both types of 
frauds will be discussed and illustrated. 

MERCHANDISE FRAUDS 

Rackets and frauds always follow the trend of the times and 
capitalize on people's natural desires. In  the generation following 
the stock market crash of 1929, the investment boom declined. As 
the country lifted itself out of the depression of the 1930s and the 
American people began once again to accumulate extra savings, 
their interest shifted to the newly developed products which were 
being produced by fast-growing industry. Instead of seeking to 
put their money into stocks, bonds and other financial investments. 
they turned to automobiles, washing machines, refrigerators and 
television receivers, and the adaptable professional swindler turned 
with them. For this reason, merchandise frauds, some of which 
are described below, have grown substantially in extent and im- 
portance. 

"Bait a n d  Switch."-This type of scheme constitutes one of 
the most subtle and widespread merchandise frauds in the U.S. 
The scheme consists of advertising a product a t  a ridiculously low 
price simply as a lure to gain entrance into the prospect's home or 
to entice him to the advertiser's place of business. When the 
prospect responds to the advertisement, the salesman disparages 
the advertised product and makes a high-pressure attempt to 
switch him to a much more expensive one which is frequently an 
unknown, inferior and overpriced brand. If the prospect insists 
on the advertised product. the salesman may refuse to take his 
order or, if he does, delivery is rarely made. 

"Bait and switch" tactics are used in the sale of a variety of 
products but particularly in connection with certain household ap- 
pliances, which are often sold through demonstration in the home. 
I n  the case of the low-priced special "bargain" it has been found 
that the demonstration model was deliberately tampered with to 
impair its efficiency. One company, for example, followed the 
practice of removing a vital part from its demonstrator model, re- 
sulting in a reduction of performance to $ of its normal capacity. 
This was deliberately done so that the prospect would find the 
advertised machine so completely unacceptable as to be readily 
switched to the high-priced machine which the salesman "just 
happened to have in his car." 

F a k e  Contests.-These have been widely used for promoting 
the sale of inferior merchandise at high prices. Such contests take 
many forms but are characterized by the fact that every contestant 
wins the "prize" and the award is usually a credit voucher ap- 
plicable to the purchase of some piece of merchandise. One com- 
mon type is the so-called "mystery melody" contest. Melodies 
are played on the radio and listeners are told, for example, that 
the first 25 persons who send in the name of the melody will re- 
ceive a $ j o  credit applicable to the purchase of certain mer- 
chandise. The melodies played are simple, familiar tunes which 
are known to almost every schoolchild. 

As a further indication of the falsity of the contest, tests have 
shown that persons sending in incorrect answers also "win" the 

prize. There is, of course, no limit on the number of "winners." 
In all of these cases, the price has been marked up in advance so 
that the application of the $ jo  credit would result in a price which 
is no lamer and often higher than the normal selling price for the 
merchandise. 

Door-To-Door Selling.-While the honest door-to-door sales- 
man plays an important part in the distribution of goods and 
usually represents highly respectable and reputable companies, this 
method of selling has been subject to many frauds and abuses. 
The young salesman mho is "vcorking his way through college" or, 
as he grows older, is "working his way through medical school" 
was, after the end of World War 11, joined by the "wounded war 
veteran" who uses this fictitious appeal to gain the sympathy of 
his potential victims. As the market survey became an important 
technique of business research, many door-to-door salesmen also 
adopted the guise of the survey taker. After going through the 
motions of taking a survey by asking the housewife some ques- 
tions about the soap powder she uses or the magazines she reads, 
for example, the "survey taker" offers her a "gift" for her co- 
operation-merchandise "valued at" $150 for only $50. The actual 
value, however, may be less than half of $50. 

Another common fakester is the door-to-door house-improve- 
ment salesman who claims that the prospect's house is the first 
approached in the area and that, if he will agree to have his home 
repaired or improved at a special bargain price and permit it there- 
after to be used as a model for others in the neighbourhood to view, 
the property omner will receive a $50 bonus for every additional 
job done in that area. Such promises are never included in the 
formal contract and are seldom fulfilled. 

F a k e  Jewel le ry  Salesmen.-These have used a reprehensible 
method to sell watches to illiterate industrial, restaurant and hotel 
workers. They approach their victims during their lunch hours a t  
their places of employment or after work and show them gaudy 
watches at "bargain" prices. The salesman suggests to the victim 
that he wear the watch a day or two and show it to his friends and 
family before making up his mind. All that is required, says the 
salesman, is the signing of an overnight receipt so that he can ac- 
count for the watch to his employer. If the victim is gullible 
enough to sign the "receipt," he subsequently finds that what he 
has actually signed is a firm contract for the purchase of the watch 
on instalment payments and that the agreement also gives the firm 
the right to attach his wages if he does not keep up his payments. 

"Going-out-of-business" Sales.-An old and time-worn trick 
of unscrupulous merchants is the fake going-out-of-business sale, 
Such tricks are used particularly by certain merchants located in 
sections of large cities frequented by out-of-towners who have 
no way of knowing that the merchant is perpetually closing out 
his business. 

In  many U.S. communities, laws have teen enacted requiring 
the special licensing of all "going-out-of-business sales," their dura- 
tion being strictly limited. 

Certain types of merchandise frauds which formerly enjoyed 
widespread success but were largely eliminated through legislation 
and special precautionary measures are worth mentioning for their 
historical interest in famous frauds. Two of these are described 
below. 

Stuffed Flats.-Dealers in furniture, furs, jewellery, etc., rent 
an apartment and pose as private parties obliged to sell their 
furnishings and belongings at  great sacrifice. The apartments are 
actually furnished from the dealer's own stocks. The merchandise 
is grossly misrepresented, exhorbitant prices are charged, and the 
flats regularly "restuffed." 

Suit  Clubs.-Suit club swindles require the payment to the pro- 
moter of $I or $2 per week for 25 weeks or more for the "chance" 
of winning a suit in one of the weekly lucky drawings. I t  is under- 
stood that those whose numbers are not drawn are to receive a suit 
anyway upon the completion of their payments. Actually, very 
few legitimate drawings are held. The suit which the member of 
the club gets at the completion of his payments is made of the 
shoddiest material and is worth far less than the total amount 
paid in. Operators of the clubs often abscond before the end of 
the payment period. 
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COMMERCIAL FRAUDS 

ccClip-and-paste" Schemes.-While possessed of greater busi- 
ness judgment and acumen than the ordinary consumer, the busi- 
nessman himself is the victim of a surprising number of frauds 
and rackets, usually the result of his own carelessness. One of 
the most common promotions by which businessmen are duped 
is the "clip-and-paste" directory. In this scheme, a promoter of 
an obscure trade directory with little or no circulation clips a 
company's advertisement or listing from a well-known and recog- 
nized directory and pastes it on an invoice form of his own. The 
form is cleverly prepared and worded, usually cluttered with print 
and marked "Rush" and "Final Proof" in bold letters. In most 
respects, the form looks like a renewal invoice from the directory 
in mhich the advertisement was originally published. The careless 
businessman approves the invoice and sends his remittance in the 
belief that he is simply renewing his previous advertisement. 

H o m e w o r k  Schemes.-An advertisement appears offering earn- 
ings as high as $50 per ~veek for addressing envelopes at home or 
for doing home embroidery work. Persons who respond are asked 
to send in from $2 to S j  as evidence of their "good faith," or to 
cover the cost of a "working kit," this cost to be reimbursed to 
the respondent out of future "earnings." 

In actual fact. these homework offerings usually involve the ad- 
dressing of envelopes by the respondent as part of a plan whereby 
he attempts to sell merchandise which he must purchase from the 
advertiser, or an attempt on the part of the promoter to sell kits 
and equipment to respondents. 

"Death Vultures," also known as "hearse chasers," victimize 
recently bereaved families by attempting to collect payment for 
items which they falsely claim had been ordered or purchased by 
the deceased just before his demise. In their grief. the family 
frequently fails to check the claim and pays the bill. Other 
"hearse chasers" send C.O.D. packages addressed to the deceased. 
The family pays for the goods believing the deceased had ordered 
them before his death. 

G a r d e n i n g  Rackets.-Spring is the time of the year for gar- 
dening frauds-quack tree surgeons, fake seed salesmen and ille- 
gitimate humus peddlers. Housewives are approached by truck- 
men with loads of "fine humus" for lawns. The truckman offers 
to spread the material on the lawn at  a cost of 75 cents a basket. 
Scattering some sample baskets as a demonstration of how little is 
needed, the truckman receives permission to proceed. The house- 
wife goes about her chores and when the job is done she is pre- 
sented with a bill of $150. Although greatly chagrined. she 
usually feels she has no choice hut to pay. In many cases, 
laboratory analysis of the "fine humus" discloses it  to be entirely 
worthless as a lawn invigorator. 

Radio a n d  Television Repa i r  Schemes.-Advertisers of tele- 
vision and radio receiver repair service in the home at ridiculously 
low prices often follow the practice of removing the receiver to 
their shops even when the repair is a simple one which can 
easily be performed in the home. They finally return the set 
with a large bill for repairs for work never needed and never done. 
Some unscrupulous service companies of this nature have been 
trapped by the police by calling them in to repair sets which had 
previously been prepared by experts so that one small tube and 
nothing more required replacement. Identification marks were 
placed on each of the tubes and parts. Subsequently. when the 
crooked company rendered a bill for the replacement of parts 
which examination of the set showed were never replaced, criminal 
proceedings were instituted. 

Chi ld  Model Schemes.-Agents approach mothers rvith the 
tale that their children had been observed at play and appeared, 
in the opinion of the agent, to be remarkably precocious and at- 
tractive. The agent paints a picture of a large unsatisfied demand 
for child models to pose for advertisements which could easily 
make the child the family breadninner. An additional inducement 
is the enticing suggestion that the child may even find his way to 
Hollywood to star in motion pictures. For a $50 listing fee, the 
child's photograph is included in a catalogue which, states the 
agent, is circulated to all of the "right people." While the 
catalogue is actually produced and distributed, it  carries no weight 

and receives little attention from persons in a position t o  employ 
child models. In  only the rarest case does a child earn any money 
as a result of inclusion in the catalogue and in practically no 
case do the earnings even repay the cost of inclusion in the cata- 
logue. 

Song  Sharks.-These are "song publishing" companies which, 
for a fee. will accept for publicdtion any song submitted by  a 
hopeful but, regrettably, untalented songwriter. The song shark 
fulfills his contractual obligation by obtaining copyrights and by  
printing a handful of copies of the song. I t  has been estimated 
that approximately I % of all songs copyrighted and published in 
the United States ever achieve success. Legitimate publishers do 
not require the payment of a publishing fee. 

C h a r i t y  Frauds.-In the 1950s it was estimated that Amer- 
icans were unknowingly contributing approximately $~oo,ooo.ooo 
a year to corrupt and fraudulent appeals made in the name of 
charity. Using the mails. personal canvass and "boiler rooms" 
(batteries of telephones at  which professional solicitors make calls 
to persons listed on carefully prepared "sucker" lists) the charity 
fraud became one of the most lucrative fields of endeavour for the 
white-collar underworld. Many of the erstwhile operators of 
financial swindles, with their financial operations restricted by  gov- 
ernment legislation, turned to the greener pastures of charity solici- 
tations. 

Charity frauds may be divided into two categories: those ap- 
peals conducted by crooked promoters in behalf of a nonexistent 
charity in which they pocket all of the funds collected; and the 
more subtle and widespread procedure of obtaining permission of 
an established charity to use its name, thus giling the solicitation 
an aura of respectability and legitimacy, in which the promoter 
turns over a small part to the charity instead of keeping all for 
himself. 

In  1953 a joint legislative committee of the New York state 
legislature conducted public hearings into charity rackets The 
report issued at  the conclusion of its investigation exposed a large 
organization of wounded veterans as having collected more than 
$z~.ooo,ooo in a three-year period. Of this sum, the report 
showed. $~q,ooo.ooo was used to pay promoters and to cover 
other fund-raising expenses. This organization had been using the 
names of the president of the United States and a farmer presi- 
dent in its fund-raising campaigns. A national organization which 
based its appeal on rendering assistance to children raised almost 
$q.ooo,ooo, of which $ ~ , Z ~ O , O O O  was consumed in fund-raising 
expense. A cancer hospital which ex-ted purely in the mind of 
the promoter was able to collect $630,000 in its nation-wide solici- 
tations. Another prevalent solicitations racket exposed by the 
committee was the operation of a self-styled "bishop" x h o  sent six 
"nuns" out into the streets every day to solicit funds. K O  church 
received any benefit. The "bishop" received $2.50 a day from 
the "nuns" in return for mhich he gave them a certificate as evi- 
dence that they were solicitating funds for his church. None of 
the paid solicitors were actually nuns. They would come to the 
church in the morning in their street clothing, change into a nun's 
habit and then go out with little metal trays to sollcit funds. At 
the end of the day they would come back to the church, change 
their clothes and go home. All they collected over $2.50 was clear 
profit to themselves. 

FINANCIAL FRAUDS 

I n  the period between the end of World War I and the stock 
market crash of 1929, financial frauds reached a volume and a 
degree of success never equalled before or after in the U.S. Ac- 
cording to Andrew Mellon, secretary of the treasury during most 
of this period, the annual American loss in financial ventures alone 
in those years was $I. joo,ooo,ooo. One flourishing business in 
itself was the marketing of "sucker lists" of persons who had 
already been victimized, on the theory that these were the be$ 
potential subjects for future "fleecing." In  the aftermath of the 
1929 collapse, the United States congress enacted a series of laws 
designed to protect the public from fraudulent and speculative 
investments. A federal agency, the Securities and Exchange com- 
mission, was established to administer the laws and to require the 
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registration of security offerings. Many states adopted similar 
local requirements. The result was that while investment frauds 
still continued to appear from time to time, most of the free and 
easy stock swindles of the 1920s became extinct. No record of the 
subject of frauds would be complete, however, without some ref- 
erence to two of the more famous frauds of the roaring 1920s. 

T h e  P o n z i  Scheme.-During its relatively short existence, the 
swindle operated by Charles Ponzi was one of the most remarkable 
individual operations in the history of fraud. Beginning in Dec. 
1919 Ponzi, who had served a previous prison sentence for forgery, 
produced a scheme involving the purchase of International Postal 
Reply coupons in countries where the exchange was low, trading 
them in for postage stamps at  their face value in a country where 
the rate was high, and then selling the stamps at  a great profit. 
International Postal Reply coupons were an instrumentality or 
device of the international bureau of the Universal Postal union 
which stipulated that the coupons were to be sold at  a price not 
less than 28 centimes gold. The slogan of the swindle was 40% 
in 90 days. In  its first month of operation, there were only 15 
customers whose investment totalled $870. I n  the third month, 
there were 17 people contributing $5,290. In  the fourth month, 
I I O  customers invested a total of $24.724. In  the sixth and last 
month the swindle reached its final fantastic proportions- 20,000 
individuals invested nearly $I o,ooo,ooo. In  fact Ponzi could not 
have done what he was promising to do even if he had bought the 
coupons. Actually, however, Ponzi made no purchases whatever 
of International Postal Reply coupons. When the bubble finally 
burst, the investors had lost all the money they had entrusted to 
Ponzi, and he himself was sentenced to a federal prison where he 
spent the next five years. 

Tipster  Sheets, of which there were at  one time at  least 50 in 
existence on the eastern seaboard alone, were publications put out 
by crooked stock promoters who pretended to furnish unbiased 
advice on investments. Almost everything in a tipster sheet was 
true and almost all of the advice obviously sound, thus creating 
an atmosphere of responsibility. The sole reason for publishing 
the sheet, however, was the advice it  contained to buy a certain 
stock which the publisher was trying to unload. The most notori- 
ous and successful tipster sheet was the W a l l  S t r e e t  Iconoclast, a 
biweekly publication of George Graham Rice, who subsequently 
served a term in a federal penitentiary in connection with one of 
the fraudulent stocks he successfully sold with the help of his 
tipster sheet. Among other things, the W a l l  S t r e e t  Iconoclast at- 
tacked financial swindlers and warned its readers against them. 
So plausible were the writings contained therein that a professor 
in one university was found using it as a periodical for instruction 
in his classes on financial and economic subjects. 

REAL ESTATE FRAUDS 

tate frauds in history involved real estate at Muscle Shoals, Ala. 
During World War I a gigantic project to manufacture nitrates 
was started there by the government. together with the Wilson 
dam and its hydroelectric system. The project was not com- 
pleted until the early 1920s-too late to be of any value in the 
war. Nevertheless, capitalizing on the publicity that accompanied' 
the project, a group of promoters bought up surrounding farm land, 
divided it up into city lots, and proceeded to unload them on the 
public at prices far in excess of the actual value of the land. 
Thousands of unwary investors were victimized. 

MIXED FRAUDS AND CONFIDENCE GAMES 

The  "Spanish Prisoner  Fraud."-Many frauds. although ex- 
posed over and over again, continue to reappear, sometimes with 
slight variations. One which constantly recurs in different sections 
of the United States is the "Spanish prisoner" letter. This par- 
ticular swindle is of historical interest as one of the oldest of in- 
ternational frauds and is said to have been started in 1588. The 
writer of the letter states he is a prisoner in Spain or Mexico and 
has $zoo,ooo in cash which he will divide with the victim if he 
will advance the money necessary to purchase his release. Fre- 
quently, an alluring seiiorita is also a part of the bait. 

Missing Heirs.-One of the most successful confidence swindles 
is based on a fortune allegedly left unclaimed at the time of the 
owner's death. The confidence man convinces his victim that he 
is the rightful heir to the estate and is usually able to extract sub- 
stantial sums to cover the supposed expenses of establishing the 
rightful proprietorship. One of the best-known "missing heir" 
schemes revolved around Jacob Baker. For almost IOO years after 
his death, many persons named Baker were convinced by fakers 
that he had been the owner of most of the land on which Philadel- 
phia was built and each of these Bakers was willing to pay to have 
their inheritance recovered. In  1937 a United States attorney 
established that Jacob Baker had died penniless. His alleged 
will. which fakers had used to dupe their victims, was proved a 
forgery. 

Quack Doctors.-Fake medical men with counterfeit diplomas 
and quack cures are practitioners of one of the most dangerous of 
frauds, known to have produced the death of more than one gullible 
patient. What adds to the success of their masquerade is the will- 
ingness of their "patients" to speak of them in the most laudatory 
terms. Persons beyond middle age, for example, frequently de- 
velop harmless growths which are solemnly diagnosed by the quack 
as cancer. When simple caustics remove the growth, the patient 
goes home in fine health to serve henceforth as a living advertise- 
ment of an alleged cancer cure. 

One of the most reprehensible frauds involving fake medical 
men is the "glimmer scheme" practised by quack eye doctors. 
The eye "doctor" and a confederate drive through rural areas and 

The F r e e  L o t  Scheme.-In this scheme the victim is informed learn from talkative store keepers which farmer;in the neighbour- 
he has won a "freen lot, and he and his %,ife are taken by the hood are having difficulty with their vision. The confederate, 
salesman to see the new home site they have so luckily acquired. posing as a chauffeur, drives to the farmer's house and stops for 
They find. however, that the lot they have "wonn has a completely water. Pretending to notice the farmer's eye condition he con- 
undesirable location. The salesman then persuades the victim to fides that he is driving a famous eye surgeon to a convention in a 
accept a $Ioo "allowance" on the "freen lot to be deducted from near-by city. The chauffeur persuades the "doctor" to examine 
the sale price of a more desirable one. The price of the second the victim's eyes. The gullible victim is told he suffers from cata- 
lot is, of course, inflated to absorb the allowance and, frequently, racts and his eyesight is in danger. but that this can be cured by a 
much more. simple operation. The farmer pleads for the surgeon to save his 

A d v a n c e  Fee  Schemes.-Certain crooked real-estate firms de- sight. The surgeon agrees reluctantly, pointing out that he is not 
rnand a fee in advance to cover their "expenses" in selling their licensed in that state. The farmer, however, agrees to keep the 
client's property. No real effort is made to sell the property, how- operation a secret. A harmless fake operation is then performed 
ever, and the agent simply pockets the advance fee. This scheme and a piece of egg membrane displayed to the farmer as the re- 
has also had application in connection with attempts to locate moved cataract. Numerous Persons have paid $100 to $2,500 for 
living accommodations, especially in areas where housing is scarce. such "o~erations." ( S e e  also QUACKERY; SALE OF GOODS.) 
The applicant pays the a advance fee for help ih BIBLIOGRAPHY-E. Jerome Ellison and Frank Brock, T h e  R u n  for 

Your  Money (New York, 1935) ; H. J. Kenner, T h e  Fight for T r u t h  
finding a suitable apartment or house. If the quest is successful, in ~ d ~ ~ ~ ~ i ~ ~ ~ ~  ( N ~ ~  york, 1936) ; George M, Husser, R~~~~~~ 
he is told, the $50 will be kept by the agent as his fee. If not, the Get Your Money (Girard, Kan., 1939) ; L'Bog~s Stocks from Canada,:' 
applicant may at  any time request the return of $40, the remain- Changing Times (July 1949) ; "Quacks of the Electronic Age," Amerz- 
ing $Io being retained by the agent for  his troubles. The un- Can Magazine (March 19j1) ; C. Lester Walker, "Beware the 'Bait-Ad' 

Gyp," Reader's Digest (August 19j3)  ; "Beware the Lawn Racketeers," agent makes bona fide effort to locate accommoda- Pu~ude  Magazine (March 7 ,  1954) ; Kew York State Joint Legislative 
tions for his applicants, but nets the $10 "service" fees. Committee on Charitable and Philanthropic Agencies and Organiza- 

Deve lopment  Frauds.-One of the most spectacular real es- tions, Report (1954). (H. R. J-) 



FRAUENFELD, the capital of the Swiss canton of Thurgau, 
27 mi. N.E. of Ziirich by rail, on the Murg stream a little above 
its junction with the Thur. Pop. 11,114. I t  has iron manu- 
factures. The old upper town centres around the castle, of which 
the tower dates from the 10th century, though the rest is later. 
Both stood on land belonging to the abbot of Reichenau, who, with 
the count of Kyburg, founded the town, first mentioned in 1255. 

FRAUENLOB, the name by which HEINRICH VON MEISSEN, 
a German poet of the 13th century, is generally known. He 
seems to have acquired the sobriquet because in a famous Lieders- 
treit with his rival Regenbogen he defended the use of the 
word Frau (i.e., frouwe, "lady") instead of W e i b  (wip ,  "woman"). 
Frauenlob was born about 1250 of a humble burgher family, but 
he gradually acquired a reputation as a singer at  the various 
courts of the German princes. In  1278 we find him with Rudolph 
I in the Mirchfeld, in 1286 he was at  Prague at  the knighting of 
Wenceslaus (Wenzel) 11, and in 131 I he was present a t  a knightly 
festival celebrated by Waldemar of Brandenburg before Rostock. 
After this he settled in Mainz, and there according to the popular 
account, founded the first school of Meistersingers (q.v.) .  He 
died on Nov. 29, 1318. 

Frauenlob's poems make a great display of learning; he delights in 
far-fetched metaphors, and his versification abounds in tricks of form 
and rhyme. They were edited by L. Ettmiiller in 1843; a selection 
will he found in K. Bartsch, Deutsche Liederdichter des 12. bis 14. 
Jahrhunderts, 3rd ed. (1893). An English translation of Frauenlob's 
Cantica canticorum, by A. E .  Kroeger, with notes, appeared in 1877. 
See A. Boerkel, Frauenlob, 2nd ed. (1881) ; Pfannmuller, Frauenlobs 
Marienleich (1913). 

FRAUNCE, ABRAHAM ( c .  I 558-1633), English poet 
whose critical textbook Arcadian Rhetorike (1588) is original in 
illustrating each precept by a quotation from a classical, conti- 
nental or English author. The English quotations are mainly from 
works by Sir Philip Sidney and from Spenser's The  Faerie Queene, 
then unprinted, and show that these two poets had achieved fame 
while their chief works were still in manuscript. 

A native of Shropshire, Fraunce was born between 1558 and 
I 560, and was educated a t  Shrewsbury school and St. John's col- 
lege, Cambridge. He was called to the bar at Gray's Inn in I 588, 
and apparently practised in the court of the Welsh marches. His 
works include Victoria, a Latin comedy, edited by G. C. Moore 

-Smith (1906) ; The  Lazuiers Logike ( I  j88) ; and The  Countess o f  
Pembroke's E?nanuelE ( I  59 I ) .  

FRAUNHOFER, JOSEPH VON ( I  787-1826), German 
physicist, is best known for his study of the dark lines in the 
sun's spectrum, known by his name. He was born at Straubing in 
Bavaria on March 6, 1787. He gained experience as an optician 
and obtained work at  the Utzschneider optical institute at  
Benedictbeuern, near Munich, of which he became sole manager 
in 1818; the institute was in 1819 moved to Munich. Fraunhofer 
acquired great skill in the manufacture of achromatic lenses and 
various optical instruments. 

While measuring the refractive index of glass of various kinds, 
he noticed and made use of the D lines in the sodium spectrum, 
and continued work led to observation of "Fraunhofer lines." His 
researches were published in the Denkschrif ten der Miinchener 
Akademie for 1814-1 j.  These dark lines had been noted earlier 
by W. H.  Wollaston (Phil .  Trans., 1802), but were for the first 
time carefully observed by Fraunhofer. He mapped j76 of these 
lines, the principal of which he denoted by the letters of the 
alphabet from A to G ;  and by ascertaining their refractive indices 
he determined that their relative positions are constant, whether 
in spectra produced by the direct rays of the sun, or by the re- 
flected light of the moon and planets. The spectra of the stars 
he obtained by using, outside the object glass of his telescope, a 
large prism through which the light passed to be brought to a 
focus in front of the eyepiece. 

In  1823 he was appointed conservator of the physical cabinet 
a t  Munich, where he died on June 7 ,  1826. 

FRAY BENTOS, a port on the Uruguay river and capital of 
the department of Rio Negro in Uruguay, was founded as Inde- 
pendencia in 18j9. Pop. (1954 est.) 15,ooo. I t  became important 
when the first industrialized meat-packing plant in Uruguay %as 

established there by G. C. Giebert in 1861, using the meat-extract- 
ing method invented by Baron Justus von Liebig. The  industry 
grew rapidly, and Fray Bentos has a significant share of the na- 
tion's meat-packing trade, exporting the produce of its stock-rais- 
ing hinterland. I t s  modern port is the deepest on the Uruguayan 
side of the Uruguay river. I t  has rail, road and air connections 
with Montevideo. (M. I. V.) 

FRAYSSINOUS, DENIS ANTOINE LUC, COMTE DE 
(1765-1841), French prelate and statesman, was born of humble 
parentage at  Curihres on May 9, 1765 He owes his reputation 
mainly to the lectures on dogmatic theology delivered in the 
church of Saint Sulpice, Paris, from 1803 to 1809. As court 
preacher and almoner to Louis XVIII. ,  he later exercised great 
public activity and influence. In  connection with the controversy 
raised by the signing of the reactionary concordat of 1817, he 
published in 1818 his Vrais Principes de I'e'glise Gallicane sur la 
puissance ecclksiastique. The consecration of Frayssinous as 
bishop of Hermopolis "in partibus," his election to the French 
Academy, and his appointment to the grand-mastership of the 
university, followed in rapid succession. I n  1824, he became 
minister of public instruction and of ecclesiastical affairs under 
the administration of Villkle; and about the same time he was 
created a peer of France with the title of count. I n  1828 he, 
along with his colleagues in the Villhle ministry, was compelled to  
resign office, and the subsequent revolution of July 1830 led to 
his retirement to Rome. He died at  St. GCniez on Dec. 12 .  1841. 
His lectures were published in 1825 as De'fense du  Christ ianisme 
( I  5th ed. 1843, Eng. trans. 1836). 

See Bertrand, Bibl. Sulpicienne, t. ii, 135 sq.; iii, 253, for bibliogra- 
phy, and G. A. Henrion, Vie de M. Frayssinous (1844). 

FRAZER, SIR JAMES GEORGE (18 j4-1941)~ British 
anthropologist and classical scholar who specialized in folklore and 
mythology, was born at  Glasgow on Jan. I ,  1854  of a wealthy 
family. Educated at  Helensburgh, Glasgow university and Trinity 
college, Cambridge, he was elected a fellow of Trinity in 1879 and 
in the same year was called to the bar, but never practised. I n  1907 
he became professor of anthropology at  Liverpool university. 

His fame as an author was established with the publication in 
189o.of T h e  Golden Bough;  A S t u d y  i n  .Magic and Religion (reis- 
sued in 12 vol.. 1907-I j ;  abridged edition in one vol., 1922). 
This was a comparative study of myths and rituals that  drew 
equally from ethnology, ancient history and European and oriental 
folklore. Frazer's data on ethnology were second hand and often 
inaccurate, but his theories on religion were stimulating and his 
work on folklore prodigious. H e  was knighted in 1914 and re- 
ceived many academic honours. 

He died on May 7 ,  1941, in Cambridge. 
Among his many other works were Totemism (1887) ; Adonis, Attis, 

Osiris, Studies in the History o f  Oriental Religion (1906. 3rd ed. 1914) ; 
Totemism and Exogamy (1910) ; Aftermath, a Supplement to the 
Golden Bounh (1936).  

FR~CHETTE, LOUIS HONOR& (1839-1908), French- 
Canadian poet noted for his patriotic poems, was born a t  LCvis. 
across the St. Lawrence from Quebec city, on Nov. 16, 1839. He 
studied law at  Lava1 university, Quebec, and was admitted to  the 
bar in 1864. After a year spent a t  LCvis in radical journalism. he 
chose political "exile" from 1866 to 1871 in Chicago. where he 
edited Anzkrique for Franco-Americans. In  ,Wes Loisips (1863) 
he had exhibited the spell of the nationalist school of Quebec, led 
by Octave CrCmazie (9.v.). Now he was inspired by Victor Hugo; 
in L a  Voix  d'un Exile' (1866-1868) he attacked political and cleri- 
cal dealings in Quebec in that period of Canadian confederation 
and voiced patriotism for France idealized as a republic. Return- 
ing to LCvis to enter politics, he suffered defeat in several elections 
but represented LCvis from 1874 to 1878 in the federal house of 
commons. From 1888 until his death on May 31, 1908, he lived 
in Montreal, traveling frequently to Quebec city to act as clerk of 
the provincial legislative council. 

Meanwhile he had made literary history. Les  Fleurs Borkales 
e t  Les  Oiseaux de A7eige (1879) were acclaimed in France and 
awarded the Prix Montyon in 1880-the first time the work of a 
Canadian had been crowned by the French Academy. Famous 
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now, and representative of liberal nationalism, FrCchette wrote 
La Le'gende d'un Peuple (1887), conceived as the epic of French 
Canada in the manner of Hugo's La Le'gende des SiBcles. Popular 
success drew criticism from his rivals, but left him with many 
honours and a secure place in French-Canadian letters. Some 
admirable, less pretentious poems may be found in the volumes 
mentioned and in PSle-Mile (1877)~  Feuibles Volantes (1891) and 
Poe'sies Choisies (1908). FrCchette's prose stories were published 
in Originaux et De'traque's (1892) and La Noel au Canada (1900; 
Eng. trans., Christmas in  French Canada, 1899). H e  also wrote 
the polemical Lettres li Basile (1872) and the dramas Fklix Poutrk 
(1871), Papineau (1880) and Ve'ronica (1908). 

BIBLIOGRAPHY.--T~~~~ are critical biographies by F. Rinfret (1906) ; 
H. D'Arles (1924) ; M. Dugas (1934) ; and G. Klinck (195j). 

(C.  F. KK.) 

FREDEGOND (Fredigundis) (d. 597), Frankish queen. 
Originally a serving-woman, she inspired the Frankish king, Chil- 
peric I., with a violent passion. At her instigation he repudiated 
his first wife Audovera, and strangled his second, Galswintha, 
Queen Brunhilda's sister. A few days after this murder Chilperic 
married Fredegond (j67). This woman exercised a most per- 
nicious influence over him. She forced him into war against 
Austrasia, in the course of which she procured the assassination 
of the victorious king Sigebert (575); she carried on a malignant 
struggle against Chilperic's sons by his first wife, Theodebert, 
Merwich and Clovis, who all died tragic deaths; and she persist- 
ently endeavoured to secure the throne for her own children. Her 
first son Thierry, however, to whom Bishop Ragnemod of Paris 
stood godfather, died soon after birth, and Fredegond tortured a 
number of women whom she accused of having bewitched the 
child. Her second son also died in infancy. Finally, she galTe 
birth t o  a child who afterwards became king as Clotaire I1 
Shortly after the birth of this third son, Chilperic himself perished 
in mysterious circumstances ( j84) .  Fredegond has been accused 
of complicity in his murder, but with little show of probability, 
since in her husband she lost her principal supporter. 

Henceforth Fredegond did all in her power to  gain the kingdom 
for  her child. Taking refuge at  the church of Notre Dame at Paris, 
she appealed to  King Guntram of Burgundy, who took Clotaire 
under his protection and defended him against his other nephew, 
Childebert I I . ,  king of Austrasia. From that time until her death 
Fredegond governed the western kingdom. She endeavoured to 
prevent the alliance between King Guntram and Childebert, which 
u a s  cemented by the pact of Andelot; and made several attempts 
to assassinate Childebert by sending against him hired bravoes 
armed with poisoned scramasaxes (heavy single-edged knives) 
After the death of Childebert in 59; she resolved to augment the 
kingdom of Neustria a t  the expense of Austrasia, and to this end 
seized some cities near Paris and defeated Theodebert at the 
battle of Laffaux, near Soissons. Her  triumph, however, was short- 
lived, as she died quietly in her bed in 597 soon after her victory. 

See V .  N.  Augustin Thierry, Re'cits des temps me'rovingiens (Brus- 
sels, 18qo), Ulpsse Chevalier, Bio-bibliographie (2nd ed.), s.v. "FrkdC- 
gonde." (C. PF.) 

FREDERIC, HAROLD (18 56-1898), U.S. journalist 
and author, whose novel The Damnation of Theron Ware 
gained him his greatest fame, was born in Utica, N.Y., on 
Aug. 19, 18j6. He received a respectable education by the stand- 
ards of the time although he went to work at  an early age. His 
first interests were photography and journalism, and by the age 
of 20 he was a reporter for the Utica Observer; by 1882 he was 
editor of the Albany Evening Journal. In 1884 he went to London 
as the correspondent for the New York Times, and remained there 
as an expatriate for the rest of his life. As a reporter. Frederic 
was able and courageous. In 1884 he made a hazardous tour 
investigating outbreaks of cholera in certain districts of southern 
France and Italy. In  1891 he visited Russia to investigate the 
persecution of the Jews. His novels fall into certain natural group- 
ings because of their subject matter. Seth's Brother's Wife  
(1887) and The Lawton Girl (1890) draw upon his memories of 
upper New York state; The Return of O'Mahoney (1892), a 
fantasy, reflects Frederic's lifelong interest in the Irish; In  the 

Valley (1890) is about the .American Revolution; and The Cop- 
perhead (1893) and Jfarsena and Other Stories (1894) are con- 
cerned with the American Civil War. In 1896 he combined his 
memories of the Mohawk valley uith his interest in the meaning of 
American history to produce his best novel The Damnation of 
Theron L17are (published in England as Illumination), the story of 
the decline and fall of a young Methodist minister. 

Frederic wrote three other novels (two of which were published 
posthumously) concerned with English life: March Hares (1896), 
Gloria Mundi (1898) and The Market Place (1899). 

(J. H. RH.) 
FREDERICIA (FRIEDERICIA), a seaport of Vejle, Denmark, 

near the southeast corner of Jutland, on the west shore of the Little 
Belt opposite the island of Fyn. Pop. (1955) 27,910. I t  has 
good railway communication, and a steam ferry connects with 
Middeliart, a seaside resort on Fyn. There is a considerable 
shipping trade. Industries comprise a railway works and the 
manufacture of tobacco, salt, chicory and cotton goods. A small 
fort was erected on the site of Fredericia by Christian IV  of 
Denmark, and his successor, Frederick I11 determined about 1650 
to make it  a powerful fortress. The town first bore the name 
of Frederiksodde, and received its present designation in 1664. 
In  1657 it was taken by the Swedes and in 1659, after the for- 
tress had been dismantled, it was occupied by Frederick William 
of Brandenburg. I t  was refortified in 1709-10. Monuments in 
the town and vicinity commemorate the fighting of 1849 with 
the Prussians. The fortress was strengthened again in 1864 and 
stood a short siege before the Austro-Prussian occupation of that 
year. 

FREDERICK, "king or lord of peace" (Ger. Friedrich: Ital 
Federigo; Fr. Fre'de'ric and Fe'de'ric). A Christian name borne 
by many European sovereigns and princes. 

FREDERICK I (c.  1123-II~O),  Holy Roman emperor, 
called "Barbarossa" or "Redbeard" by the Italians, was the son of 
Frederick I1 of Hohenstaufen, duke of Swabia, and Judith, daugh- 
ter of the Welf Henry IX,  duke of Bavaria. When his father 
died in 1147 Frederick became duke of Swabia, and immediately 
afterwards accompanied his uncle, the German king Conrad 111, 
on his disastrous crusade, during which he won the complete con- 
fidence of the king. In  11 j 2  the dying king advised the princes to 
choose Frederick as his successor to  the exclusion of his own 
young son. Frederick was chosen German king at Frankfurt on 
March 5, 11 j 2 ,  and crowned at  Aix-la-Chapelle on the gth, owing 
his election partly to  his personal qualities, and partly to the fact 
that he united in himself the blood of the rival families of Welf 
and Waiblingen. 

The new king saw clearly that the restoration of order in 
Germany was a necessary preliminary t o  the enforcement of the 
imperial rights in  Italy. Issuing a general order for peace, he was 
prodigal in his concessions t o  the nobles. Abroad Frederick de- 
cided a quarrel for the Danish throne in favour of Svend, or Peter 
as he is sometimes called, who did homage for his kingdom, and 
negotiations were begun with the East Roman emperor, Manuel 
Comnenus. About this time he obtained a divorce from his wife 
Adela, on the ground of consanguinity, and made a vain effort to 
obtain a bride from the court of Constantinople. On his accession 
Frederick had communicated the news of his election to Pope 
Eugenius 111, but neglected to ask for the papal confirmation. 
But a treaty was concluded between king and pope at  Constance 
in March 1153, by which Frederick promised in return for his 
coronation to make no peace with Roger 11, king of Sicily, or with 
the rebellious Romans, without the consent of Eugenius, and gen- 
erally to help and defend the papacy. 

The journey to Italy made by the king in 1154 was the pre- 
cursor of five other expeditions which engaged his main energies 
for 30 years, during which the subjugation of the peninsula was 
the central and abiding aim of his policy. He was crowned em- 
peror at  Rome on June 18, I r j g .  He left Italy in the autumn of 
11 j j to prepare for a new and more formidable campaign. Dis- 
order was again rampant in Germany, especially in Bavaria, but 
general peace was restored by Frederick's vigorous measures. 
Bavaria was transferred from Henry I1 Jasomirgott, margrave of 
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Austria, to  Henry the Lion, duke of Saxony; and the former was 
pacified by the erection oi his margraviate into a duchy, while 
Frederick's step-brother Conrad was invested with the Palatinate 
of the Rhine. On June 9, 1156 the king was married at  Wurzburg 
to Beatrix, daughter and heiress of the dead count of Upper Bur- 
gundy, Renaud 111, when Lpper Burgundy or Franche Comtit, as 
it is sometimes called, was added to his possessions. An expedition 
into Poland reduced Duke Boleslaus IV. to submission, after which 
Frederick received the homage of the Burgundian nobles a t  Besan- 
Eon in Oct. 1157. 

In June 1158 Frederick set out upon his second Italian ex- 
pedition, during which imperial officers called podestas in the 
cities of northern Italy, captured revolted Milan, and the long 
struggle began with pope Alexander 111.. who excommunicated 
the emperor on Rlarch 2, 1160. During this visit Frederick sum- 
moned the doctors of Bologna to Roncaglia in November 11j8, 
and as a result of their inquiries into the rights belonging to the 
kingdom of Italy he obtained a large amount of wealth. Returning 
to Germany towards the close of 1162, Frederick prevented a 
conflict between Henry the Lion, duke of Saxony, and a number 
of neighbouring princes, and severely punished the citizens of 
Mainz for their rebellion against archbishop Arnold In 1163 his 
plans for the conquest of Sicily were checked by a powerful 
league against him provoked by the exactions of the podestas and 
the enforcement of the rights declared by the doctors of Bologna. 
Frederick had supported an anti-pope Victor IV. against Alexan- 
der, and on Victor's death in I 163 a new anti-pope called Paschal 
111. was chosen to succeed him. At a diet at b'urzburg in May 
1165 he took an oath, followed by many of the clergy and nobles, 
to remain true to Paschal and his successors. A temporary alli- 
ance with Henry I I . ,  king of England, the magnificent celebra- 
tion of the canonization of Charlemagne at Xix-la-Chapelle, and 
the restoration of peace in the Rhineland, occupied Frederick's 
attention until Oct. 1166, when he made his fourth journey to 
Italy. Having captured Ancona, he marched to Rome, stormed 
the Leonine city. and procured the enthronement of Paschal, and 
the coronation of his wife Beatrix; but the sudden outbreak of a 
pestilence destroyed the German army and drove the emperor to 
Germany. During the next six years the imperial authority was 
asserted over Bohemia, Poland and Hungary. Friendly relations 
were entered into with the emperor Manuel, and a better under- 
standing was sought with Henry II. ,  king of England, and Louis 
VII., king of France. 

In  I I 74, Frederick made his fifth expedition to Italy. The cam- 
paign was a complete failure. The refusal of Henry the Lion to 
bring help into Italy was followed by the defeat of the emperor 
at Legnano on May 29, 11 76, when he was wounded and believed 
to be dead. He concluded with Alexander the treaty of Venice 
(Aug. I I ; ~ ) ,  and at the same time a truce with the Lombard 
league was arranged for six years. Frederick, loosed from the 
papal ban, recognized Alexander, and in July 1177 knelt before 
him and kissed his feet. The possession of the vast estates left by 
Matilda, marchioness of Tuscany, and claimed by both pope and 
emperor, was to be decided by arbitration, and in Oct. 1178 the 
emperor was again in Germany. Henry the Lion was deprived of 
his duchy, and sent into exile; a treaty was made with the Lom- 
bard league at Constance in June I 183 ; and Frederick's son Henry 
mas betrothed in 1184 to Constance, daughter of Roger 11,  king 
of Sicily, and heiress of the reigning king. William 11. This be- 
trothal, which threatened to unite Sicily with the Empire, made 
it difficult for Frederick, when during his last Italian expedition 
in 1184 he met Pope Lucius 111. a t  I'erona, to establish friendly 
relations with the papacy. The question of Matilda's estates was 
left undecided; and Lucius had refused to crown Henry or to 
recognize the German clergy who had been ordained during the 
schism. Frederick then formed an alliance with Milan, where the 
emperor, who had been crowned king of Burgundy, or Arles, at 
Arles on July 30, 11 j 8 ,  had this ceremony r'epeated (Jan. 2 7 ,  

I 186); while his son Henry was crowned king of Italy and mar- 
ried to Constance, who was crowned queen of Germany. 

The quarrel with the papacy was continued with the new pope 
Urban III., and open warfare was begun. But Frederick was re- 

called to Germany by the news of a revolt raised by  Philip of 
Heinsberg, archbishop of Cologne, and instigated by  the pope. 
Hostilities were checked by the death of Urban and the election 
of a new pope as Gregory VIII.  I n  1188 Philip submitted, and 
immediately afterwards Frederick joined the Third Crusade. H e  
left Regensburg in May 1189 at the head of a splendid army, and 
having overcome the hostility of the Eastern Roman emperor 
Isaac Angelus, marched into Asia Minor. On June 10, I 190, Fred- 
erick was either bathing or crossing the river Calycadnus 
(Geuksu), near Seleucia (Selefke) in Cilicia, when he  was 
drowned. The place of his burial is unknown, and the legend 
which says he still sits in a cavern in the Kyffhauser mountain in 
Thuringia waiting until the need of his country shall call him, is 
now thought to refer, at least in its earlier form, t o  his grandson, 
the emperor Frederick 11. He left by his wife, Beatrix, five sons, 
of whom the eldest afterwards became emperor as  Henry VI. 

Frederick encouraged the growth of towns, easily suppressed 
the few risings against his authority, and took strong and success- 
ful measures to establish order in Germany. His power rested 
upon his earnest and commanding personality, and also upon the 
support which he received from the German church, the possession 
of a valuable private domain, and the care with which he exacted 
feudal dues from his dependents. Even in Italy, though his gen- 
eral course of action was warped by wrong prepossessions, he in 
many instances showed exceptional practical sagacity in dealing 
with immediate diff~culties and emergencies. From the beginning, 
however, he treated the Italians, as indeed was only natural, less 
as rebellious subjects than as conquered aliens. 

In  appearance Frederick was a man of well-proportioned, 
medium stature, with flowing yellow hair and a reddish beard. H e  
delighted in hunting and the reading of history, was zealous in his 
attention to public business, and his private life was unimpeach- 
able. Carlyle called him "a terror to evil-doers and a praise t o  
well-doers in this world, probably beyond what was ever seen 
since." 

The principal contemporary authority for the earlier part of the 
reign of Frederick is the Gesta Friderici imperatoris, mainly the work 
of Otto, bishop of Freising. This is continued from 1156 to 1160 by 
Rahewin, a canon of Freising, and from 1160 to 11 jo by an anonymous 
author. The various annals and chronicles of the period are to be found 
in the Monumenta Germaniae historica. Scriptores (H2.nover and 
Berlin, 1826-92) ; many valuable documents are found in the M o n u -  
menta Germaniae selecta, vol. iv., edited by M. Doeberl (Munich, 
1889-90). 

See also, J.  Jastrow, Deutsche Geschichte i m  Zeitalter der Hoken-  
s taufen (1893) ; W .  von Giesebrecht, Geschichte der deutschen Kaiser- 
zeit, vol. iv. (Brunswick, 1877) ; H. von Biinau, L e b e n  u n d  T h a t e n  
Friedrichs I .  (Leipzig, 1872) ; H. Prutz, Kaiser Friedrich I. (Dantzig, 
1871-74) ; C. Peters, "Die Wahl Kaiser Friedrichs I." in the For- 
schungen zur deutsclzen Gesclzichte, vol. xx. (Gottingen, 1862-86) ; W. 
Gundlach, Barbarossalieder (Innsbruck, 1899). For a complete bibli- 
ography see Dahlmann-Waitz, Quellenkunde der dezrtschen Geschichte 
(Gottingen, 1894), and C. Chevalier, Rtperfoire des sources historiques 
du  moyen  dge, vol. iii. (1904). See fur th~r  W. Stubbs, Germany  in the  
Early Middle Ages (1go8), and Germany i n  the  La ter  Middle Ages 
(1908). 

FREDERICK 11. ( I  I 94-1 2 SO), Holy Roman emperor, king 
of Sicily and Jerusalem, was son of the emperor Henry VI. and 
Constance of Kaples, daughter of Roger I., king of Sicily, and 
therefore grandson of the emperor Frederick I .  Born a t  Jesi near 
Ancona on Dec. 26, 1194. and chosen German king a t  Frankfort 
in 1196, he was baptized Frederick Roger, and after his father's 
death crowned king of Sicily at  Palermo on M a y  17, 1198. His  
mother, who assumed the government, died in  November 1198, 
leaving Pope Innocent 111. as regent of Sicily and guardian of her 
son. I n  1208 he was declared of age, and in 1209 he married Con- 
stance, daughter of Alphonso 11. king of Aragon, and widow of 
Emerich or Imre, king of Hungary. I n  September I 21 I ,  a number 
of influential German princes met at  Nuremberg, declared Otto 
IV. deposed, and invited Frederick to come and occupy the vacant 
throne. He accepted the invitation; and having recognized the 
papal supremacy over Sicily, and procured the coronation of his 
son Henry as its king, he reached Germany in the autumn of I 2 I 2. 

Frederick was welcomed in Swabia, and the renown of the Hohen- 
staufen name and a liberal distribution of promises made his 



FREDERICK 11. 
progress easy. H e  was chosen German king a second time at  
Frankfort on Dec. 5 ,  1212,  and crowned Dec. 9, a t  Mainz. Anxious 
t o  retain the pope's support, Frederick promulgated a bull a t  
Eger on July 12, 1213, by which he renounced all lands claimed 
by the pope since the death of the emperor Henry VI. in 1197, 
gave up  the right of spoils and all interference in episcopal elec- 
tions, and acknowledged the right of appeal to Rome. He again 
affirmed the papal supremacy over Sicily, and promised to root 
out heresy in Germany. H e  had allied himself with Philip Augus- 
tus of France against Otto, and the victory of his French allies at 
Bouvines on July 27, 1214 greatly strengthened his position. He 
was crowned the German king at  Aix-la-Chapelle on July 25, 1215. 
I n  ,May I 2 18 the death of Otto left him undisputed ruler of Ger- 
many. His son Henry was brought to Germany and chosen by the 
princes German king a t  Frankfort in April 1220, though Frederick 
assured the new pope, Honorius III . ,  that this step, which would 
involve the future union of Sicily with Germany, had been taken 
without his consent. In  August 1220  Frederick set out for Italy, 
and was crowned emperor at  Rome on Nov. 22, 1220; after which 
he repeated the undertaking he had entered into a t  Aix-la-Chapelle 
in I 2 I j to go on crusade, and made lavish promises to the Church. 
T h e  clergy were freed from taxation and from lay jurisdiction, the 
ban of the Empire was to follow the ban of the Church, and 
heretics were to beeseverely punished. 

But Frederick was occupied until 1225 in restoring order in 
Sicily. The island was seething with disorder, but by stern and 
sometimes cruel measures the emperor suppressed anarchy. Mean- 
while the crusade was postponed again and again; until under a 
threat of excommunication, after the fall of Damietta in 1221, 
Frederick definitely undertook to set out in August 1227. On Nov. 
9, 1 2 2  j, he married his second wife Iolande (Yolande or Isa- 
bella), daughter of John, count of Brienne, titular king of Jeru- 
salem. She died in 1227. Frederick then himself assumed the title 
of king of Jerusalem. H e  then summoned a diet a t  Cremona, but 
the cities, watchful and suspicious, renewed the Lombard league 
and took up a hostile attitude. Frederick's reply was to annul the 
treaty of Constance and place the cities under the imperial ban; 
but he was forced by lack of military strength to  accept the media- 
tion of Pope Honorius and the maintenance of the status quo. 

After these events, which occurred early in I 227, preparations 
for the crusade were pressed on, and the emperor sailed from 
Brindisi on Sept. 8. A pestilence, however, which attacked his 
forces compelled him to land in Italy three days later, and on the 
29th of the same month he was excommunicated by the new pope, 
Gregory IX.  The greater part of the succeeding year was spent 
by pope and emperor in a violent quarrel. Alarmed a t  the increase 
in his opponent's power, Gregory denounced him in a public letter, 
to which Frederick replied in a clever document addressed to the 
princes of Europe. The reading of this manifesto, drawing atten- 
tion t o  the absolute power claimed by the popes, was received in 
Rome with such evidences of approval that Gregory was com- 
pelled to  fly to  Viterbo. Frederick again set sail for Palestine, 
where he met with considerable success, the result of diplomatic 
rather than of military skill. By a treaty made in February 1229 
he secured possession of Jerusalem, Bethlehem, Nazareth and the 
surrounding neighbourhood. Entering Jerusalem, he crowned him- 
self king of that city on March 18, 1229. These successes had 
been won in spite of the hostility of Gregory, which deprived 
Frederick of the assistance of many members of the military 
orders and of the clergy of Palestine. But although the emperor's 
possessions on the Italian mainland had been attacked in his ab- 
sence by the papal troops and their allies, Gregory's efforts had 
failed t o  arouse serious opposition in Germany and Sicily; so that 
when Frederick returned unexpectedly to Italy in June 1229 he 
had no difficulty in driving back his enemies, and compelling the 
pope t o  sue for peace. By the treaty of San Germano (July I Z ~ O ) ,  
the emperor, loosed from the ban, promised to respect the papal 
territory, and to allow freedom of election and other privileges to 
the Sicilian clergy. Frederick then pacified Sicily. In  1231 a series 
of laws were published at  Melfi which destroyed the ascendancy 
of the feudal nobles. Royal ofiicials were appointed for  adminis- 
trative purposes, large estates were recovered for the crown, and 

fortresses were destroyed, while the church was placed under the 
royal jurisdiction and all gifts to it were prohibited. At the same 
time certain privileges of self-government were granted to the 
towns, representatives from which were summoned to sit in the 
diet. I n  short, by means of a centralized system of government, 
the king established an almost absolute monarchical power. 

In  Germany, an entirely different policy was pursued. The con- 
cessions granted by Frederick in 1220, together with the Privilege 
of Worms, dated May I ,  I 23 I ,  made the German princes virtually 
independent. All jurisdiction over their lands was vested in them, 
no new mints or toll-centres were to be erected on their domains, 
and the imperial authority was restricted to  a small and dwindling 
area. A fierce attack was made on the rights of the cities. Com- 
pelled to restore all their lands, their jurisdiction was bounded by 
their city-walls; they were forbidden to receive the dependents of 
the princes; all trade gilds were declared abolished; and all official 
appointments made without the consent of the archbishop or 
bishop were annulled. A further attack on the Lombard cities a t  
the diet of Ravenna in 1231 was answered by a renewal of their 
league, and was soon connected with unrest in Germany. About 
1231 a breach took place between Frederick and his elder son 
Henry, who appears to  have opposed the Privilege of Worms and 
to have favoured the towns against the princes. After refusing to 
travel to Italy, Henry changed his mind and submitted to his 
father at  Aquileia in 1232; and a temporary peace was made with 
the Lombard cities in June 1233. But on his return to  Germany 
Henry again raised the standard of revolt, and made a league with 
the Lombards in December 1234 Frederick, meanwhile, having 
helped Pope Gregory against the rebellious Romans and having 
secured the friendship of France and England, appeared in Ger- 
many early in 1235 and put down this rising without difficulty. 
Henry was imprisoned, but his associates were treated leniently. 
In  August 123 j a splendid diet was held a t  Mainz, during which 
the marriage of the emperor with Isabella ( 1 2 1 4 - I ~ I ) ,  daughter 
of John, king of England, was celebrated. A general peace (Land- 
frieden), which became the basis of all such peaces in  the future, 
was sworn to; a new office, that of imperial justiciar, was created, 
and a permanent judicial record was first instituted. Otto of 
Brunswick, grandson of Henry the Lion, duke of Saxony, was 
made duke of Brunswick-Liineburg; and war was declared against 
the Lombards. 

Frederick was now at  the height of his power. His second son, 
Conrad, was invested with the duchy of Swabia, and the claim of 
Wenceslaus, king of Bohemia, to some lands which had belonged 
to the German king Philip was bought off. The attitude of Fred- 
erick 11. (the Quarrelsome), duke of Austria, had been considered 
by the emperor so suspicious that during a visit paid by Frederick 
to Italy a war against him was begun. Compelled to return by the 
ill-fortune which attended this campaign, the emperor took com- 
mand of his troops, seized Austria, Styria and Carinthia, and de- 
clared these territories to be immediately dependent on the Em- 
pire. In January I 237 he secured the election of his son Conrad 
as German king at  Vienna; and in September went to Italy to 
prosecute the war which had broken out with the Lombards in the 
preceding year. Pope Gregory attempted to mediate, but the cities 
refused to accept the insulting terms offered by Frederick. The 
emperor gained a great victory over their forces at  Cortenuova 
(Nov. 27, 1237); but his failure to  take Brescia in October 1238, 
together with the changed attitude of Gregory, turned the fortune 
of war. The pope had become alarmed by the project of marriage 
between the heiress of Sardinia, Adelasia, and Frederick's natural 
son Enzio, who afterwards assumed the title of king of Sardinia. 
But as his warnings had been disregarded, he made an alliance with 
the Lombards, and excommunicated (Mar. 20, 1239), the emperor. 
A violent war of words ensued. Frederick, accused of heresy, 
blasphemy and other crimes, called upon all kings and princes to 
unite against the pope, who on his side used his emissaries, a 
crowd of wandering friars, to preach rebellion in Germany. It 
was, however, impossible to find an anti-king. I n  Italy, Spo!eto 
and Ancona were declared part of the imperial dominions, and 
Rome itself was threatened. A number of ecclesiastics proceeding 
to a council called by Gregory were captured by  Enzio at  the sea- 
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fight of Meloria, and the emperor was about to undertake the siege 
of Rome when the pope died (August 1241). Germany was at this 
time menaced by the Mongols; but Frederick contented himself 
with issuing directions for a campaign against them, until in 1242 
he was able to pay a short visit to Germany, where he gained some 
support from the towns by grants of extensive privileges. 

Gregory's immediate successor, Pope Celestine IX., died soon 
after his election; and after a delay of eighteen months, during 
which Frederick marched against Rome on two occasions and 
devastated the lands of his opponents, one of his partisans, Sini- 
baldo Fiesco, was chosen pope, and t.ook the name of Innocent IV. 
Negotiations for peace were begun, but the relations of the Lom- 
bard cities to the Empire could not be adjusted, and when the em- 
peror began again to  ravage the papal territories Innocent fled to 
Lyons. Hither he summoned a general council, which met in June 
1245; but although Frederick sent his justiciar, Thaddeus of 
Suessa, to  represent him, and expressed his willingness to treat, 
sentence of excommunication and deposition was pronounced 
against him. Accused by Innocent of violating treaties, breaking 
oaths, persecuting the church and abetting heresy, Frederick re- 
plied by an open letter rebutting these charges, and denouncing 
the clergy and threatening the confiscation of their wealth. In 
vain the mediation of the saintly king of France, Louis IX., was 
invoked. Innocent declared Frederick deposed, and ordered the 
Germans to elect a ncw king. War soon became general in Ger- 
many and Italy. Henry Raspe, landgrave of Thuringia, was chosen 
German king in opposition to Frederick in May r 246, but.neither 
he nor his successor, William II., count of Holland, could drive 
the Hohenstaufen from Germany. In  Italy, during the emperor's 
absence, his cause had been upheld by Enzio and by the ferocious 
Eccelino da Romano I n  1246 a formidable conspiracy of the dis- 
contented Apulian barons against the emperor was crushed with 
ruthless cruelty. Suddenly news reached Frederick that Parma, 
a stronghold of the imperial authority in the north, had been sur- 
prised, while the garrison was off its guard, by the Guelphs. He 
therefore concentrated his forces on the city, building over against 
it a wooden town which, in anticipation of the success that astrol- 
ogers had predicted, he named \'ittoria. The siege was protracted, 
and finally, in February 1248, during the absence of the emperor 
on a hunting expedition, was brought to an end by a sudden sortie 
of the men of Parma, who stormed the imperial camp. The em- 
peror's forces were destroyed or scattered; the treasury, with the 
imperial insignia, together with Frederick's harem and some of the 
most trusted of his ministers, fell into the hands of the victors. 
Thaddeus of Suessa --as hacked to pieces by the mob; the im- 
perial crown was placed in mockery on the head of a hunch-backed 
beggar, who was carried back in triumph into the city. 

Frederick's old confidence had left him; he had grown moody 
and suspicious, and his temper gave a ready handle to his enemies. 
Pier della Vigna, accused of treasonable designs, was disgraced; 
and the once all-pow~rful favourite and minister, blinded now and 
in rags, was dragged in the emperor's train, as a warning to trai- 
tors, till in despair he dashed out his brains. Then, in May 1248. 
the tidings of Enzio's capture by the Bolognese broke the emperor's 
spirit. H e  retired to southern Italy, and after a short illness died 
at  Fiorentino on Dec. 13, 1250, after having been loosed from the 
ban by the archbishop of Palermo. He was buried in the cathedral 
of that city, where his splendid tomb may still be seen. By his 
will he appointed his son Conrad to succeed him in Germany and 
Sicilv. and Henry, his son by Isabella of England, to be kina of 
~erusalem or Aries, neither bf which kingdoms, however, heuob- 
tained. Frederick left several illegitimate children : Enzio has al- 
ready been referred to;  Frederick, who was made the imperial 
vicar in Tuscany; and Manfred, his son by the beloved Bianca 
Lancia or Lanzia, who was legitimatized just before his father's 
death, and was appointed by his will prince of Tarento and regent 
of Sicily. 

The character of Frederick is one of extraordinary interest and 
versatility, and contemporary opinion is expressed in the words 
stnpor ?nz~tzdi e t  i m m u t a t o r  mirabilis. Licentious and luxurious in 
his manners, cultured and catholic in his tastes, he united in his 
person the most diverse qualities. His Sicilian court was a centre 

of intellectual activity. Michael Scot, the translator of some 
treatises of Aristotle and of the commentaries of Averroes, 
Leonard of Pisa, who introduced Arabic numerals and algebra t o  
the West, and other scholars, Jewish and hlohammedan as  well as 
Christian, were welcome at  his court. Frederick himself had a 
knowledge of six languages, was acquainted with mathematics, 
philosophy and natural history, and took an interest in medicine 
and architecture. I n  1224 he founded the university of Naples, 
and he was a liberal patron of the medical school a t  Salerno. 
He formed a menagerie of strange animals: and wrote a treatise 
on falconry ( D e  arte  venafzdi  c u m  avibus) which is remarkable for 
its accurate observation of the habits of birds.l I t  was a t  his 
court, too, that-as Dante points out-Italian poetry had its 
birth. Pier della Vigna there wrote the first sonnet, and Italian 
lyrics by Frederick himself are preserved to us. His  wives were 
kept secluded in oriental fashion; a harem was maintained a t  
Lucera, and eunuchs were a prominent feature of his household. 
His religious ideas have been the subject of much controversy. 
Frederick's rule in Germany and Italy was a failure, but this fact 
may be accounted for by the conditions of the time and the in- 
evitable conflict with the papacy. In  Germany the enactments of 
1 2 2 0  and 1231 contributed to the disintegration of the Empire 
and the fall of the Hohenstaufen, while conflicting interests made 
the government of Italy a problem of exceptional difficulty. I n  
Sicily Frederick was more successful. H e  quelled disorder, and 
under his rule the island was prosperous and contented. Hi's ideas 
of government were those of an absolute monarch, and he prob- 
ably wished to surround himself with some of the  pomp which 
had encircled the older emperors of Rome. His chief cIaim t o  
fame, perhaps, is as a lawgiver. The code of laws which he gave 
to Sicily in 1231 bears the impress of his personality, and has 
been described as "the fullest and most adequate body of legisla- 
tion promulgated by any western ruier since Charlemagne." With- 
out being a great soldier, Frederick was not unskilful in war- 
fare, but was better acquainted with the arts of diplomacy. I n  
person he is said to have been "red, bald and short-sighted," but 
with good features and a pleasing countenance. I t  was believed 
in Germany for about a century after his death that  Frederick 
was still alive, and many impostors attempted to personate him. 
A legend, afterwards transferred to Frederick Barbarossa, toid 
how he  sat in a cavern in the I<yffhhusser before a stone table 
through which his beard had grown, waiting for the time for him 
to awake and restore to the Empire the golden age of peace. 

The contemporary documents relating to the reign of Frederick 11. 
are very numerous. Many of the more important ones are given in the 
Ifistoria diplonzatica Friderici II., edited by M. Huillard-Br6holles 
(Paris, 1852-61) ; i lc ta imperii selecta. Grkarzden dezrtscl~er Kolzige 
und Kaiser, edited by J .  F. Bohmer and J. Ficker (Innsbruck, 1870) ; 
Acta ilrzperii inedita seczdli X I I I .  Urkunden und  Br ie fe  zur  Gesclziclzte 
des Kaiserreicl~s uizd des KunigreicJzs Sicilie~t, edited by E.  Winkelmann 
(Innsbruck, 1880) ; Epistolae saecztli X I I I .  selecta e regestis pontificum 
Rornanorz~m, edited b y  C.  Rodenberg, tome i. (Berlin, 188.3) ; P. 
Pressutti, Regrsta Hotzorii pupae I I I .  (Rome, 1888) ; L. .4uvrag, Les 
Registres de GrPgoire ZX.  (Paris, 1890). 

The best modern authorities are &I. Huillard-BrCholles, T'ie et corr. 
de Pierre de la L.igne (1865) ; F .  von Riumer, Geschichte der Hohen- 
s taz~fen (vols. iii. Br iv., 5th ed., 1878) ; C. Kohler, Das Verhaltnis 
Kaiser Fr iedr ich  I I .  Z Z J  den Papsten seiner Zeit (Breslau, 1888) ; 
W. von Giesebrecht, Gesch. der deut. Kaisercrit, vol. v. (Leipzig, 
r888) ; G. Blondel, Etude s z~r  la politique de l'e'mpereztr Fre'de'ric I f .  
erz Allemagrze (1892) ; K .  Hampe, Kaiser Friedrirh I I .  (Munich, 1899) ; 
A. Folz, Kaiser Friedrich IZ. z~ad  Papst Intzocenz I V .  ilzr Kampf  
1244-3; ( r q o j )  ; W. Cohn, Das Zeitalter der Hohens tau fen  in Sizilien 
(192;). 

FREDERICK 111. (141 j-1493), Holy Roman emperor-as 
Frederick IV.. German king; as Frederick V., archduke of Aus- 
tria,-son of Ernest of Habsburg, duke of Styria and Carinthia, 
was born at  Innsbruck on Sept. 21, 1415. After his father's death 
in 1424 he lived at  the court of his uncle and guardian, Frederick 
ISr., count of Tirol. In 1435, together with his brother, Albert 
the Prodigal, he undertook the government of Styria and Carin- 
thia. but there were constant feuds between the brothers, which 
lasted until Albert's death in 1463. In  1439 the deaths of the 
German king Albert 11. and of Frederick of Tirol left Frederick 

'First printed at Augsburg in 1596; German edition by Schopffer. 
(Berhn, 1896). 
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the senior member of the Habsburg family, and guardian of Sigis- proclaimed successor to the throne at the Rigsdag of Copenhagen 
rnund, count of Tirol. In  the following year he also became guar- (Oct. 30, 1536), and homage was done to him a t  Oslo for Norway 
dian of Ladislaus, the posthumous son of Albert II. ,  and heir in 1548. He married his cousin, Sophia of Mecklenburg, on 
to Bohemia, Hungary and Austria. On Feb. 2 ,  1440 Frederick July 20, 1572. 
was chosen German king a t  Frankfort, but,  owing to his absence The reign of Frederick 11. falls into two well-defined periods, 
f r o m  Germany, the coronation at  Aix-la-Chapelle was delayed one of war, 1559-70; and the other of peace, 1570-88. The 
until June 17, 1442. period of war began with the Ditmarsh expedition, when the 

Disregarding the neutral attitude of the German electors to- independent peasant-republic of the Ditmarshers of West Hol- 
wards the papal schism, and acting under the influence of Aeneas stein, which had stoutly maintained its independence for centuries 
Sylvius Piccolomini, afterwards Pope Pius II . ,  Frederick in I445 against the counts of Holstein and the Danish kings, was subdued 
made a secret treaty with Pope Eugenius IV. This developed into by a Dano-Holstein army of ,-c.ooo men in I5 j9, Frederick and 
the Concordat of Vienna, signed in 1448 with the-succeeding pope, his .uncles John and Adolphus, dukes of Holstein, dividing the 
Nicholas V., by which the king, in return for  a sum of money and land between them. Frederick was also victorious in the Scan- 
a promise of the imperial crown, pledged the obedience of the dinavian Seven Years' IVar. There were many causes of quarrel 
German people to Rome, and so checked for  a time the rising between Denmark and Sweden, but the detention a t  Copenhagen 
tide of liberty in the German church. Taking u p  the quarrel be- in 1563 of an embassy on its way to Germany, to negotiate a 
tween the Habsburgs and the Swiss cantons, Frederick invited the match between Eric XIT'. of Sweden and Christina of Hesse, 
Armagnacs to  attadk his enemies, but after meeting with a stub- which King Frederick for political reasons was determined to 
born resistance at  St. Jacob on Aug. 26, these allies proved faith- prevent, precipitated hostilities The war was very unpopular 
less, and the king soon lost every vestige of authority in Switzer- in Denmark, and the closing of the Sound against foreign shipping, 
land. I n  1451 Frederick, disregarding the revolts in Austria and in order t o  starve out Sweden, had exasperated the maritime 
Hungary, travelled to Rome where, on March 16, 145'2. his mar- powers and all the Baltic states. On New Year's Day, 1570, 
riage with Leonora of Portugal was celebrated, and three days Frederick threatened to abdicate; but the peace of Stettin (Dec. 
later he was crowned emperor by pope Nicholas. He was the last 13, I 570) reconciled all parties, and though Frederick had now to 
emperor crowned in Rome. On his return he found Germany seeth- relinquish his ambitious dream of re-establishing the Lnion of 
ing with indignation. His capitulation to the pope was not for- Kalmar, he had a t  least succeeded in maintaining the supremacy 
gotten; his refusal to attend the diets, and his apathy in the face of Denmark in the noith. 
of Turkish aggressions, constituted a serious danger; and plans After the peace Frederick aspired to the dominion of all the 
fo r  his deposition failed only because the electors could not unite seas which washed the Scandinavian coasts, and before he died 
upon a rival king. he suppressed the pirates who for so long had haunted the Baltic 

I n  I457 Ladislaus, king of Hungary and Bohemia, and archduke and the German Ocean. He also erected the fortress of ICronborg, 
of Austria, died; Frederick failed to  secure either kingdom, but to guard the Sound. Frederick gave free scope to ministers whose 
obtained lower Austria, from which houever. he was soon driven superiority in their various departments he frankly recognized, 
by his brother Albert, who occupied T7ienna. On Albert's death rarely interferil~g personally unless absolutely called upon to do 
in 1463 the emperor united upper and lower Austria under his so. His influence, always great, was increased by his genial and 
rule, but these possessions were constantly ravaged by George unaffected manners as a host. He was one of the few kings of the 
PodEbrad, king of Bohemia, and by Matthias Corvinus, king of house of Oldenburg who had no illicit liaison. H e  died at Antvors- 
Hungary. A visit to Rome in 1468 to discuss measures against kov on April 4, 1588. No other Danish king was ever so beloved 
the Turks with Pope Paul 11. had no result, and in 14 70 Frederick by his people. 
began negotiations for a marriage between his son Maximilian See Lund (Troels) ,  Danmarks og Norges Histo& i SItdtningen a i  dpt  
and hlary, daughter and heiress of Charles the Bold, duke of XVZ. Aarh. (Copenhagen, 1879); Danmarks Rzgps Hzstorie (Copen- 
Burgundy. The emperor met the duke at  Treves in 1473, when hagen, 1897-1905), vol. 3 ;  R. K. Bain, Scandznavza, cap. 4 (Cambridge, 

Frederick, unwilling to bestow the title of king upon Charles, left '905). 
the city secretly, but brought about the marriage after the duke's FREDERICK 111. (1286?-1330), surnamed "the ~ ~ i ~ , ~  
death in  1457. Again attacked by Matthias, the emperor was German king and duke of Austria, was the second son of the Ger- 
driven from l-ienna (14901, and soon handed over the government man king, Albert I. I n  I 298, when his father was chosen king, 
of his lands to hlaximilian, whose election as king of the Romans Frederick TlTas invested with some of the family lands (see  H . \ ~ ~ -  
he vainly opposed in 1486. Frederick then retired to Linz, where BURG),  and in 1306, when his elder brother Rudolph became king 
he ~ a s s e d  his time in the study of botany, alchemy and astronomy, of Bohemia, he succeeded to the duchy of Austria. In 1307 
until his death on dug. 19, 1493. Rudolph died, and Frederick failed to obtain the Bohemian throne. 

Frederick was a listless and incapable ruler, lacking alike the Neither did he obtain the G~~~~~ crown on his father*s death in 
qualities of the soldier and of the diplomatist, but ~ossessing a 1308, and the relations between the new king, Henry 1-11., and 
certain cleverness in  evading difficulties. With a fine presence, the ~ ~ b ~ b ~ ~ ~ ~  were far from friendly. ~ ~ ~ d ~ ~ i ~ k  asked to be con- 
he had many excellent ~ e r s o n a l  qualities, is spoken of as mild and firmed in the possession of Austria, and be invested with Rforavia, 
just, and had a real love of learning. He contributed to the a demand which Henry refused; and the duke eventually agreed 
aggrandisement of his family by  the marriage of Maxirnilian with to renounce nforavia in return for  a payment of jo,ooo marks, 
Mary  of Burgundy, and delighted to inscribe his books and other Frederick then became involved in a quarrel with his cousin 
articles of value with the letters A.E 1 .0  U. (Az~strine es  iqnperare ~~~i~ IV,, duke of upper ~~~~~i~ (afterwards the emperor ~~~i~ 
orbz zt~ziverso; or in German, Alles Erdreich ist Oesterreich IV,), over the guardianship of H~~~~ II,, duke of L~~~~ ~ ~ ~ ~ ~ i ~ ,  
zc?ztertha~z). His tomb, in red and white marble, is in the cathedral H, was defeated by ~ , ~ ~ i ~  at  the battle of ~ ~ ~ ~ ~ l ~ d ~ ~ f  (T\'~". 9, 
of St.  Stephen at  Vienna. 1313), and compelled to renounce his claim. 

See Aeneas Sylvius Piccolomini, De rebus et gestis Friderici I l l .  &leanwhile the emperor H~~~~ VII. had died in ~ ~ ~ l ~ ,  and a (trans. Th. Ilgen, Lelpzig, 1889) ; J. Chmel, Geschzchte Kaiser 
Frzedrichs IV. und s e i ~ e s  S0hne.c Mazzmilians I .  (Hamburg, 1840) ; stubborn ensxed the vacant After a long 
A. Bachmann, Deutsche Reichsgeschzchte i m  Zeitalter Friedrzchs I I I .  delay Frederick was chosen German king at  Frankfort by a 
u n d  Marzmzlzans I .  (Leipzig, 2 vols., 1884-94) ; A. Huber, Geschichte minority of the electors on Oct. 19, 1314, while a majority elected 
~ s t e r r e i c h s  (Gotha, 1885-92). Louis of Bavaria. Six days later Frederick was crowned at  Bonn 

FREDERICK 11. ( I  534-1588), king of Denmark and Nor- by the archbishop of Cologne, and war broke out between the 
way, son of Christian III . ,  was born at  Hadersleben on July I ,  rivals. Frederick drew his chief strength from southern and 
1534  His mother, Dorothea of Saxe-Lauenburg, was the elder eastern Germany, and was supported by the full power of the 
sister of Catherine, the first wife of Gustavus Vasa and the mother Habsburgs. The struggle continued for seven years At Miihldorf 
of Eric XIV. The two little cousins, born the same year, were (Sept. 28, 1322) Frederick wps finally defeated and sent as a 
destined to be  lifelong rivals. At the age of two Frederick was prisoner to Trausnitz, where he remained for three years. Then 
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by the treaty of Trausnitz (March 13, 1325) Frederick acknoml- 
edged the kingship of Louis in return for freedom, and promised 
to return to captivity unless he could induce his brother Leopold 
to make a similar acknowledgment. As Leopold refused, Fred- 
erick, although released from his oath by Pope John XXII, re- 
turned to Bavaria. 

I t  was agreed that Frederick should govern Germany while 
Louis went to Italy for the imperial crown. But this arrange- 
ment did not prove generally acceptable, and the death of Leo- 
pold in 1326 deprived Frederick of a ponerful supporter. He 
returned to Austria, and died at  Gutenstein on Jan. 13, 1330. 
H e  was buried at  Mauerbach, whence his remains were removed 
in 1783 to the cathedral of St. Stephen at  Vienna. He mar- 
ried Elizabeth, daughter of James I ,  king of Aragon, and left two 
daughters. 

Frederick's voluntary return into captivity is used by Schiller 
in his poem D e ~ ~ f s c l ~ e  T~~eue,  and by J. L. Uhland in the drama 
Lzld-wig def* Bayer. 

See E M .  Fi~rs t  von Lichnowsky, Geschichte des Hauses Habsburg 
('lienn?, 1836-44) ; H. Schrohe, Der Ka~izpf  der Gege~zkonige Lud-dzg 
zltzd F~zedlzclz ( r soz)  : Vancsa. Gesclziclzte Xieder- utzd 0 E e 1  osterreichs - ,  
(vol. 2 ,  19261. 

FREDERICK 111 (1609-1670). king of Denmark and Sor- 
way, son of Christian I\' and Anne Catherine of Brandenburg, 
was born on March 18, 1609, a t  Hadersleben. JVhile still a lad he 
became successively bishop of Bremen, bishop of Yerden and 
coadjutor of Halberstadt, while at  the age of 18 he was the chief 
commandant of the fortress of Stade. In  1643 he married Sophia 
Amelia of Brunswick-Liineburg. During the disastrous Swedish 
\Var of 1643-45 Frederick was appointed ge~zeralissi~~zo of the 
duchies by his father; he quarrelled with the Earl-hlarshal Anders 
Bille, nho  commanded the Danish forces, and the Danish nobility 
began to regard him with extreme distrust. The death of his elder 
brother Christian in June 1647 opened to him the prospect of the 
succession, but the question mas still unsettled mhen Christian 
I\' died on Feb. 28, 1648. On July 6 Frederick I11 was acknowl- 
edgcdking, after he had signed a Haand,faest?zitzg or charter, by 
n hich the already dinlinished royal prerogative was still further 
curtailed. 

Frederick lacked the brilliant qualities of his impulsive, jovial 
father, but he possessed compensating virtues of moderation, 
~obriety and self-control. H e  rightly regarded the accession of 
Charles X of h e d e n  (June 6, 16j4) as a source of danger to 
Denmark. Charles's invasion of Poland (July 1654) came as a 
distinct relief to the Danes, who had feared an attack on them- 
selves, but even the Polish War was full of latent peril to Den- 
mark. Frederick resolved on a rupture with Sweden at  the first 
convenient opportunity. The Rigsdag of 1657 granted subsidies 
for mobilization and other military expenses; on April 23 Fred- 
erick received the assent of the majority of the Rigsraad to an 
attack on Sweden's German provinces; in the beginning of May 
the still pending negotiations with Sweden were broken off, and 
on June I Frederick signed the manifesto justifying a war which 
XTas never formally declared. The Swedish king traversed ali the 
plans of his enemies by his passage of the frozen Belts, in Jan. 
and Feb. 1658 (see CHARLES X of Sweden). Frederick I11 
at  once sued for peace; and. persuaded by the English and 
French ministers, Charles finally agreed to be content with muti- 
lating instead of annihilating the Danish monarchy (treaties of 
Taastrup, Feb. 18, and of Roskilde, Feb. 26, 1658). The con- 
clusion of peace was foIloxved by a remarkable episode. Charles 
X was the Danish king's guest for three days (March 3-5) a t  
the castle of Fredriksborg, and friendship seemed to be estab- 
lished. But on July 17, without any reasonabie cause, without a 
declaration of war, in defiance of all international equity, Charles 
again attacked Denmark. 

The main Snedish army landed at  KorsGr in Zealand. None 
had anticipated the sudden and brutal attack, and the Danish 
capital was inadequately fortified and garrisoned. The Danes had 
only three days' warning of the approaching danger; and the vast 
and dilapidated line of defense had at first but 2.000 regular de- 
fenders. But government and people displayed exemplary energy, 
under the constant supervision of the king, the queen and burgo- 

master Hans Nansen. Charles X began a regular siege, which he 
abandoned when, on Oct. 29, an auxiliary Dutch fleet. after rein- 
forcing and reprovisioning the garrison, defeated, in  conjunction 
with the Danish fleet, the Swedish navy of 44 liners in  the sound. 
The traditional loyalty of the Danish middle classes was trans- 
formed into a boundless enthusiasm for the king personally, and 
for a brief period Frederick found himself the most popular man 
in his kingdom. Heused his popularity to convert a n  elective into 
an absolute monarchy by the Revolution of 1660 (see DENMARK: 
History) .  Frederick I11 died on Feb. 6, 1670 at the castle of 
Copenhagen. 

See R. N. Bain, "Scandinavia," in Cambridge Modern History 
(190j) ; Knud Fabricius, Kongeloven (1920). 

FREDERICK VIII (18~3-1g12), king of Denmark, eldest 
son of Christian I X ,  was born a t  Copenhagen on June 3, 1843. 
As crown prince of Denmark he took part in the war of 1864 
against Austria and Prussia, in which the duchies of S c h l e s ~ ~ ~ i g -  
Holstein and Lauenburg were lost. H e  then assisted his father 
in the duties of government. becoming king on Christian's death 
in Jan. 1906. I n  1869 Frederick married Louise (1851-1926), 
daughter of Charles XV of S~veden, by whom he had four sons 
and four daughters. I n  1907, during a visit to Iceland. Frederick 
appointed a mixed commission to draft a measure of home rule, 
but i t  was thrown out a t  the next election, when the island claimed 
full state independence, though "personal union" with Denmark 
was retained (see ICELAND). During his reign he  gained the con- 
fidence of his people by his energetic interest in  politics, his 
genial manner, and his simple mode of living. H e  died a t  Ham- 
burg on May 14, 1912. 

H e  was succeeded by his eldest son Christian X (q .v . )  and his 
second son, Charles (b. 1872), who married his cousin Maud. 
daughter of Edward VII  of Great Britain, became king of n'or- 
way as Haakon VII  (9.v.) in 190;. 

FREDERICK IX (1899- ), king of Denmark, was born 
March 11, 1899, eldest son of Prince Christian. later King Chris- 
tian X (1912-194:), and Princess, later Queen, Alexandrine, for- 
mer duchess of Mecklenburg-Schwerin. Frederick came of the 
house of Schleswig-Holstein-Sonderburg-Gliicksbug and was 
christened Christian Frederick Franz Michael Car1 Waldemar 
Georg. Following the pattern of his ancestors who from I j13 
had taken alternately the names Christian and Frederick, he be- 
came Frederick IX on the death of Christian X,  April 20, 1947. 
In 193; Frederick, crown prince after 1912, married Ingrid, only 
daughter of C r o ~ % ~ n  Prince Gustav Adolf of Sweden. The royal 
pair had three daughters. 

The king began to participate in state affairs as  soon as he 
reached the age of 21, and served as regent during his father's 
illness in 1942 and during the last days of King Christian's life 
from April 8 to April 20; 1947. 

Thirty-seven kings of Denmark had been army men;  Frederick 
was the first to take his training in the navy. and by  1946 he had 
attained the rank of rear-admiral. H e  loved the sea from boy- 
hood, sailed the royal yacht, and ro~ved with the students rowing 
club. H e  was fond of speed and activity in many forms, includ- 
'ing bicycling, motoring and railroading, which became a hobby. 
H e  was the first to test-drive some of the new Diesel-electric ex- 
presses out of Copenhagen. His love of music also enabled him to 
conduct for the royal opera orchestra and the royal life guard 
band on certain occasions. I n  1939 Frederick and Ingrid opened 
the Danish House a t  the New York World's fair. 

Despite his royal rank the new king was trained to be a 
democratic monarch, first citizen among 4,000,ooo Danish people. 

(F. D: s.j 
FREDERICK I (1657-1713), first king of Prussia, and (as 

Frederick 111) elector of Brandenburg, was the second son of the 
great elector, Frederick William, by his first marriage with Louise 
Henriette of Orange. Born at  Kijnigsberg on July 11, 1657, he 
was educated and greatly influenced by Eberhard Danckelmann, 
and became heir to the throne of Brandenburg through the death 
of his elder brother, Chdrles Emil, in 1674. H e  appears to  have 
taken some part in public business before his father's death; and 
the court a t  Berlin was disturbed by quarrels between the young 
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prince and his stepmother, Dorothea of Holstein-Gliicksburg. Keith escaped; but Katte was captured and sentenced by  court 
I n  1686 Dorothea persuaded her husband to bequeath outlying martial to imprisonment for life. This sentence the king changed 
portions of his lands to her four sons; and Frederick, fearing to one of death and, to enforce the example, had Katte beheaded 
he would be poisoned, left Brandenburg determined to prevent in Frederick's presence (Nov. 5, 1730). The object-lesson had 
any diminution of his inheritance. By promising to restore some effect. The prison chaplain reported that Frederick's heart 
Schwiebus to Silesia after his accession he won the support of the was changed, while the emperor himself interceded for him. His 
emperor Leopold I ;  but eventually he gained his end in a peace- father released him from solitary confinement and sent him to 
able fashion. After he became elector of Brandenburg in Xlay work in the auditing office of the departments of war and agricul- 
1688, his half-brothers renounced their rights under their father's ture at  Custrin, pending the earning of a full pardon. '.The 
will in return for a sum of money, and the new elector thus se- whole town shall be his prison," wrote the king; "I will give him 
cured the whole of Frederick William's territories. He fulfilled his employment, from morning to night, in the departments of war, 
bargain with Leopold and gave up Schwiebus in 1695. At home and agriculture, and of the Government. H e  shall work at  finan- 
and abroad Frederick continued the policy of the great elector. cial matters, receive accounts, read minutes and make extracts. 
H e  helped William of Orange to make his descent on England; . . . But if he kicks or rears again, he shall forfeit the succession 
added various places, including Bonn, Quedlinburg, the princi- to the crown, and even, according to circumstances, life itself." 
pality of Neuchltel, to his lands; and placed his large and efficient Frederick's submissive conduct under these conditions earned 
army a t  the disposal of the emperor and his allies (see BR~SDEN- him grddual alleviations. On Nov. 30, 1731, he was allowed 
BURG). H e  was present in person a t  the siege of Bonn in 1689, again to appear in uniform, and in 1732 was made colonel in 
but was not often in command of his troops. The elector sought command of the regiment at  Neuruppin. On June 12, 1733, he 
to  model his court upon that of Louis XIV and directed his main married the princess Elizabeth Christina, daughter of the duke of 
energies toward obtaining for himself the title of king. He gave Brunswick-Bevern, a niece of the empress and cousin of Maria 
Leopold, in return for a promise of military aid, the imperial Theresa. H e  was given the estate of Rheinsberg,nearNeuruppin, 
sanction to Frederick's request in Nov. 1700; and the elector, and there he lived until he succeeded to the throne. These years 
hurrying a t  once to Konigsberg, crowned himself king of Prussia were perhaps the happiest of his life, although the marriage, con- 
on Jan. 18, 1701. During the War of the Spanish Succession cluded by his father's orders, was unhappy. He seldom visited 
the troops of Brandenburg-Prussia rendered great assistance to his wife, who was childless, treating her harshly and even brutally. 
the allies a t  Blenheim and elsewhere. Frederick, who was de- His conscientious performance of his duties, however, a t  last 
formed through an injury to his spine, died Feb. 25, 1713. He earned his father's esteem. At the same time, he was able to 
founded the university of Halle, and the Academy of Sciences a t  indulge his personal tastes. 
Berlin; welcomed and protected Protestant refugees from France H e  carried on a lively correspondence with Voltaire and other 
and elsewhere; and lavished money on the erection of public French men of letters, and was a diligent student of philosophy, 
buildings. The king was married three times. His second wife, history and poetry. Two of his best-known works were written 
Sophie Charlotte (1668-1705), sister of the English king George at  this time-Conside'rations sui' I'e'tat.pre'sent du corps politique 
I ,  was the friend of Leibnitz and one of the most cultured prin- de I'Europe and his Anti-~l4acchiavel. In  the former he calls 
cesses of the age; she bore him his only son, his successor, King attention to the growing strength of Austria and France, and 
Frederick William I .  insists on the necessity of some third power, by which he 

See W. Hahn, Friedrick I, Kiinig in Preussen (Berlin, 1876); J. G. clearly means Prussia, to counterbalance their excessive inhence  
~ r o ~ s e n ,  ~eschzchte der preussischen Polztik, Band iv, (Leipzili, 1872) ; The second treatise, which was issued by Voltaire in The Hague in E. He) ck, Frzedrzch I und dze Begrundung des preusszschen Konzgtums 
(Bielcfeld, IgoI) ; Aus dem Briejwechsel Konig Friedrzchs I 1i40, contains a generous exposition of some of the favourite 
Preussen ztnd sezner Familze, ed. Berner (Berlin, 1~01) ; H. van ideas of the 18th-centur~ philosophers respecting the duties of 
Hymmen, Der erste preusszsche Konig (1904). sovereigns, which may be summed up in the famous sentence 

FREDERICK 11, kno~vn as "the Great" (1712-1~86), king "the prince is not the absolute master, but only the first servant 
of Prussia, was born on Jan. 24, 1712. TWO elder brothers having of his people." I t  was during this period that he became a free- 
died in infancy, he became heir of his father, Frederick William I ,  mason, and finally repudiated Christianity. 
who brought him up with extreme rigour, in the hope that he T h e  T h r o n e  a n d  Austria.-On May 31, 1740, he became 
would become a hardy soldier, and "acquire thrift and frugality." king. He maintained all the forms of government established by 
The result was just the opposite. Encouraged by  his mother, and his father, but ruled in a far more enlightened spirit; he tolerated 
under the influence of his governess Madame de Roucoulle, and every form of religious opinion, abolished torture, except for 
of his first tutor Duhan, a French refugee, Frederick acquired wholesale murder, conspiracy, lkse-majest6 and high treason, was 
a taste for literature and music, secretly learned Latin, which his most careful to secure an exact and impartial administration of 
father had forbidden, scoffed a t  religion, refused to ride or shoot, justice, and, while keeping the reins of government strictly in 
preferred the French language, literature and dress, and openly his own hands, allowed every one with a genuine grievance free 
despised German habits and life. His discontent was heartily access to his presence. The Potsdam regiment of giants was dis- 
shared by his sister, it7ilhelmina, a bright and intelligent young banded, but the real interests of the army were carefully studied. 
princess for whom Frederick had a warm affection. for Frederick realized that the two pillars of the Prussian state 

Early Years.-Frederick William, seeing his son absorbed in were sound finances and a strong army. On Oct. 20, 1740, the 
frivolous and effeminate amusements, conceived for him an in- emperor Charles VI died. Frederick at  once began to make 
tense dislike, which had its share in causing him to break off the extensive military preparations, with a view to asserting the 
negotiations for a double marriage between the prince of Wales ancient claims put forlirard by his house, but always denied by 
and Wilhelmina, and the princess Amelia, daughter of George 11, Austria, to the three Silesian duchies. Frederick undoubtedly be- 
and Frederick; for Frederick had been so indiscreet as to carry lieved in the justice of his claims, and the lawfulness of repudiat- 
on a separate correspondence with the English court and to vow ing, for Silesia, his father's guarantee of the Pragmatic Sanction 
that he mould marry Amelia or no one. Frederick William's He confessed, however, himself, that his scheme was prompted by 
hatred of his son, openly avowed, displayed itself in violent out- "the desire of glory, even curiosity," and "a means of acquiring 
bursts and public insults, and so harsh Was his treatment that reputation and of increasing the power of the State." 
Frederick frequently thought of running away and taking refuge Frederick sent an ambassador to Vienna, offering, in the event 
a t  rhe English court. He a t  last resolved to do so during a jour- of his rights in Silesia being conceded, to aid illaria Theresa 
ney which he made with the king to south Germany in 1730. against her enemies. The queen, who regarded the proposal as 
H e  was helped by his tti70 friends, Lieutenant Katte and Lieu- that of a mere robber, haughtily declined; whereupon Frederick 
tenant Keith; but the secret was found out. immediately invaded Silesia with an army of 30,000 men. His first 

Frederick was arrested, deprived of his rank as crown prince, victory was gained at Mollwitz on April 10, 1741. Under the 
tried by court-martial, and imprisoned in the fortress of Custrin. impression, in consequence of a furious charge of Austrian cavalry, 
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that the battle was lost, he rode rapidly away at  an early stage 
of the struggle-a mistake 17-hich gave rise for a time to the 
groundless idea that he lacked personal courage. ,A second Prus- 
sian victory was gained at  Chotusitz. near Caslau, on May 17 .  

174" and Maria Theresa mas forced to conclude the Peace of 
Breslau (June 11, 1742), ceding Breslau to Prussia, Upper and 
Lower Silesia as far as the Oppa, together with the county of 
Glatz. Frederick made good use of the next two ycars, fortifying 
his new territory, and repairing the evils inflicted upon it by the 
war. By the death of the prince of East Friesland, without heirs. 
he also gained possession of that country (1744). In  the same 
year, in view of Austria's increasing strength and determination 
to recover Silesia, Frederick formed the union of Frankfurt with 
Bavaria, the Elector Palatine and Hesse-Cassel, concluded a secret 
treaty with France (June 4, 1744) and suddenly invaded Bohemia, 
taking Prague. He nas  forced to retreat, but in 1745 won a series 
of victories, and the Peace of Dresden (Dec. 2 j, 174j) assured 
to Frederick a second time the possession of Silesia. (See Aus- 
TRIAN SUCCESSIOX, 1v.4~ O F  THE.) 

I n t e r n a l  Administration.- Frederick was non-, at the age of 
33, the most conspicuous sovereign of his time. He was a thor- 
oughly absolute ruler, his so-called ministers being mere clerks 
mhose business was to gile effect to his will. To use his 0n.n 
famous phrase, however, he regarded himself as but "the first 
servant of the State"; and during the next 11 years he proved 
that the words expressed his inmost conviction and feeling. -411 
kinds of questions were submitted to him, important and un- 
important, eren questions of trivial detail. X keen judge of 
character, he filled the public offices with faithful, capable, ener- 
getic men, ti~ho were kept up to a high standard of duty by the 
consciousness that their work might a t  any time come under his 
strict supervision. The Academy of Sciences, which had fallen 
into contempt during his father's reign, he restored. infusing into 
it vigorous life; and he did more to promote elementary educa- 
tion than any of his predecessors. He did much, too, for the 
economic development of Prussia, especially for agriculture; he 
established colonies, peopling them with immigrants, extended the 
canal system, drained and diked the great marshes of the Oder- 
bruch, turning them into rich pasturage, encouraged the planting 
of fruit trees and of root crops; and, though in accordance mith 
his ideas of discipline he maintained serfdom, he did much to 
lighten the burdens of the peasants. All kinds of manufacture, too, 
particularly that of silk, owed much to his encouragement. To 
the army he gave unremitting attention, reviewing it at regular 
intervals, and sternly punishing negligence on the part of the 
officers. I t s  numbers were raised to 160.000 men, while fortresses 
and magazines mere almays kept in a state of readiness for nar. 
The influence of the king's example was felt far beyond the limits 
of his immediate circle. The nation was proud of his genius, and 
displayed something of his energy in all departments of life. 
Gotthold Lessing, who as a youth of 20 came to Berlin in 1749% 
composed enthusiastic odes in his honour, and Johann Gleim, the 
Halberstadt poet, wrote of him as of a kind of dcmigod. These 
may be taken as fair illustrations of the popular feeling long 
before the Seven Years' War. 

Tastes a n d  Character.-He despised the German language 
although it  is remarkable that a t  a later period, in a French 
essay on German literature, he predicted for it a great future. 
H e  habitually wrote and spoke French, and had a strong ambi- 
tion to rank as a distinguished French author. Nobody can now 
read his verses, but his prose writings have a certain calm sim- 
plicity and dignity, without, however, giving evidence of the 
splendid mental qualities which he revealed in practical life. To 
this period belong his Me'nzoires poza servzr d l'lzistoire de Bralzde- 
bourg and his poem L'Art de la guerre. The latter, judged as 
literature, is intolerably dull; but the former is valuable, throw- 
ing as it  does considerable light on his personal sympathies as 
well as on the motives of important epochs in his career. He 
continued to correspond with French writers, and induced a num- 
ber of them to settle in Berlin, Maupertuis being president of 
the academy. I n  1752 Voltaire, who had repeatedly visited him, 
came zt Frederick's urgent entreaty, and received a truly royal 

 elcom come. The famous Hirsch trial. and Voltaire's vanity and 
caprice, greatly lonered h ~ m  in the esteem of the king, who, on 
his side, i r r~tated his guest by often requiring him to correct bad 
verses, and by making him the object of rude banter. The 
publication of Doctor Akakia, which brought down upon the 
president of the academy a storm of ridicule, finally alienated 
Frederick; while Voltaire's wrongs culminated in the famous 
arrest a t  Frankfurt, the most disagreeable elements of which were 
due to  the misunderstanding of an order by a subordinate official. 

The king lived as much as possible in a retired mansion, to 
which he gave the name of Sans-Souci. The new palace, which 
was not built until after the Seven Years' TVar, was never a 
favourite residence. H e  rose regularly in summer a t  5, in winter 
a t  6,  devoting himself to public business till about 11. Dur- 
ing part of this time, after coffee, he would aid his reflections by 
playing on the flute, of which he was passionately fond, being a 
really skilful performer. At 11 came parade, and an hour after- 
ward, punctually, dinner, which continued till 2 ,  or later, if con- 
versation happened to be particularly attractive. After dinner he 
glanced through and signed cabinet orders written in accordance 
ni th his morning instructions, often adding marginal notes and 
postscripts, many of which were in a caustic tone. These dis- 
posed of, he amused himself for a couple of hours with literary 
work; between six and seven he ~ ~ o u l d  converse with his friends 
or listen to his reader (a post held for some time b y  Julien la 
Mettrie) ; a t  seven there was a concert; and a t  half-past eight he 
sat down to supper, which might go on till midnight. H e  liked 
good eating and drinking, although even here the cost u7as sharply 
looked after, the expenses of his kitchen mounting to no higher 
figure than £1.800 a year. At supper he was always surrounded 
by a number of his most intimate friends, mainly Frenchmen; 
and he insisted on the conversation being perfectly free. His wit, 
homever, was often cruel, and any one who responded with too 
much spirit was soon made to feel that the licence of talk was 
to be complete only on one side. At Frederick's court ladies were 
seldom seen, a circumstance that gave occasion to much scandal. 
The queen he visited only on rare occasions, though he  provided 
her with a generous income, half of nhich she gave away in 
charity. Although without charm, she was a woman of many 
noble qualities; and, like her husband, she wrote French books, 
some of nhich attracted a certain attention i n  their day. She 
survived him by 1 1  years, dying in 1797. 

W a r  and Reconstruction.- From 1756 to 1763 Frederick's 
energies were wholly taken u p  in the Seven Years' War (q.v.)  
in which virtually the whole continent was in arms against him. 
Although Prussia was fearfully exhausted by  this struggle, and 
at  times seemed on the verge of ruin, Frederick's tenacity and 
military genius carried him through, and the peace of Hubertuk- 
hof (Feb. I j ,  1763) restored the territorial status quo a~zte  
belluln. RIorally, however, the Seven Years' War was a great 
victory for Prussia. I t  JT-as now universally recognized as one 
of the great powers of the continent, and definitely took its 
place in Germany as the rival of Austria. From this time it  was 
inevitable that there should be a final struggle b e h e e n  the two 
na~ions for predominance, and that the smaller German states 
should group themsell es around one or the other. 

Frederick's first care after the n a r  was, as far  as possible, to 
enable the country to recover from its terrific losses; a task which 
he undertook n i th  genius and energy. Pomerania and Neumark 
were freed from taxat~on for two years. Silesia for six months. 
Many nobles ~vhose lands had been wasted received corn for  seed; 
his war horses were within a few months to be found on farms 
all over Prussia; and money was freely spent in the re-erection of 
houses which had been destroyed. The coinage, which had been 
debased, was gradually restored to its proper value, and trade 
received a favourable impulse by the foundation of the Bank 
of Berlin. All these matters were carefully looked into by  Fred- 
erick himself, nho,  while acting as generously as his circumstances 
would allow, insisted on the maximum of efficiency and economy. 

Unfortunately, he adopted the French ideas of excise, and the 
French methods of imposing and collecting taxes-a system kno~vn 
as the Regie. This system secured a large revenue, but led to 
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much petty tyranny, all the more intolerable because it was 
carried out by French officials. I t  was continued to the end of 
Frederick's reign, and nothing did so much to injure his other- 
wise immense popularity. H e  was quite aware of the discontent 
the system excited, and the good nature with which he tolerated 
the criticisms directed against it  and him is illustrated by a well- 
known and well-authenticated incident. Riding along the Jager 
Strasse one day, he saw a crowd of people. "See what it is," he 
said to the groom who was attending him. "They have something 
posted up about your Majesty," said the groom, returning. Fred- 
erick, riding forward, saw a caricature of himself: "King in very 
melancholy guise," says Preuss (as translated by Carlyle), "seated 
on a stool, a coffee-mill between his knees, diligently grinding 
with the one hand, and with the other picking up any bean that 
might have fallen. 'Hang it lower,' said the king, beckoning his 
groom with a wave of the finger; 'lower, that they may not have 
to hurt  their necks about it.' Tc'o sooner were the words spoken, 
which spread instantly, than there rose from the whole crowd 
one universal huzzah of joy. They tore the caricature into a 
thousand pieces, and rolled after the king with loud 'Lebe Hoch, 
our Frederick for ever,' as he rode slowly away." 

Frederick took particular interest in the proper administration 
of justice. H e  disliked the formalities of the law, and in one in- 
stance, "the miller Arnold case," where he thought injustice had 
been done to a poor man, he dismissed the judges, condemned 
them to a year's fortress arrest and compelled them to make good 
out of their own pockets the loss sustained by their supposed 
victim-really a violation of justice, but one springing from a 
generous motive. He once defined himself as "l'avocat du pauvre," 
and few things gave him more pleasure than the famous answer of 
the miller whose windmill stood on ground which was wanted for 
the king's garden. The miller sturdily refused to sell it. "Not at 
any price?" said the king's agent; "could not the king take it from 
you for  nothing, if he chose?" "Have we not the Kammergericht 
a t  Berlin?" was the answer, which became a popular saying in 
Germany. 

T h e  Pruss ian  Code.-Soon after he became king Frederick 
began to make preparations for a new code. I n  1747 appeared 
the Codex Fridericianus, by which the Prussian judicial body was 
established. But a greater monument of Frederick's interest in 
legal reform was the Allge~neines preussisches Landrecht, com- 
pleted by the grand chancellor Count Johann H .  C. von Carmer 
(1721-1801) on the basis of the Project  des Corporis Juris Frideri- 
ciani, completed in 1749-51 by the eminent jurist Samuel von 
Cocceji (1679-1755). The Landrecht,  a work of vast labour and 
erudition, combines the two systems of German and Roman law 
supplemented by the law of nature; it  was the first German code, 
but did not go into force until 1794, after Frederick's death. 

Looking ahead after the Seven Years' War, Frederick saw no 
means of securing himself so effectually as by cultivating the good 
will of Russia. I n  1764 he accordingly concluded a treaty of 
alliance with the empress Catherine for eight years. Six years 
afterward, unfortunately for his fame, he joined in the first par- 
tition of Poland, by which he received Polish Prussia, without 
Danzig and Thorn, and Great Poland as far as the river Netze. 
Prussia was then for the first time made continuous with Branden- 
burg and Pomerania. 

R e l a t i o n s  With Austria.-Joseph I1 greatly admired Fred- 
erick and visited him a t  h'eisse, in Silesia, in 1769, a visit which 
Frederick returned in Moravia in the following year. The young 
emperor was frank and cordial; Frederick was more cautious, for 
he detected under the respectful manner of Joseph a keen ambition 
that might one day become dangerous to Prussia. Nothing came 
of these suspicions till, in 1777, the death of Maximilian Joseph 
(elector of Bavaria, without children) led ultimately to the War 
of the Bavarian Succession (the Potato war) in which Frederick 
invaded Bohemia (July 1778). KO general engagement was 
fought, and after many delays the Treaty of Teschen was signed 
on May 13, 1779. Austria received the circle of Burgau, and 
consented that the king of Prussia should take the Franconian 
principalities. 

Frederick never abandoned his jealousy of Austria, whose am- 

bition he regarded as the chief danger against which Europe had 
to guard. H e  seems to have had no suspicion that evil days were 
coming in France. I t  was Austria which had given trouble in 
his time; and if its pride were curbed, he fancied that Prussia 
at  least would be safe. Hence one of the last important acts of 
his life was to form, in 1785, a league of princes (the "Fiirsten- 
bund") for the defense of the imperial constitution, believed to 
be periled by Joseph's restless activity. The league came to an 
end after Frederick's death; but it  is of considerable historical 
interest, as the first open attempt of Prussia to take the lead in 
Germany. 

Last Years.--Frederick's chief trust was always in his treasury 
and his army. By continual economy he left in the treasury the 
immense sum of 70,000,000 thalers; the army, at  the time of his 
death, numbered 200,000 men, disciplined with all the strictness 
to which he had throughout life accustomed his troops. He died at  
Sans-Souci on Aug. 17,1786 ; his death being hastened by exposure 
to a rainstorm during a military review. He died on the eve of 
tremendous events, which for a time obscured his fame; but 
now that he can be impartially estimated, he is seen to have been 
in many respects one of the greatest figures in modern history. 

He vas below middle size; inclined to stoutness in youth; lean 
in old age; and of vigorous and active habits. An expression of 
keen intelligence lighted up his features, and his large, sparkling 
gray eyes darted penetrating glances at  every one who approached 
him. He was unclean in his personal habits. In  his later years 
an old blue uniform with red facings was his usual dress, and, 
generally, on his breast was some Spanish snuff, of which he con- 
sumed large quantities. He shared many of the chief intellectual 
tendencies of his age, including its scepticism. Of Christianity he 
always spoke in the mocking tone of the "enlightened" philoso- 
phers, regarding it as the invention of priests; but after the Seven 
Years' War, the trials of which steadied his character, he sought 
to strengthen the church for the sake of its elevating moral in- 
fluence. 

In his judgments of mankind he often talked as a misanthrope. 
When a school inspector named Sulzer expressed to him the opin- 
ion that "the inborn inclination of men is rather to good than to 
evil," he replied. "Ah, my dear Sulzer, you don't know this 
damned race" ( A c h ,  mein  lieber Sulzer, er kennt nicht  diese 
verduvtmte Rasse) .  This fearful saying unquestionably expressed 
a frequent mood of Frederick's; and he sometimes acted with 
great harshness and seemed to take a malicious pleasure in tor- 
menting his acquaintances. Yet he was capable of genuine at- 
tachments. He was extremely loyal to his mother and his sister 
Wilhelmina; his letters to the duchess of Gotha are full of a cer- 
tain tender reverence; the two Keiths found him a devoted friend. 
In  his lonely old age, his best-loved companions were his grey- 
hounds, who slept in his bed; he erected monuments to them, 
and gave orders that he was to be buried near them. As a king, 
how ever, he laboured genuinely for humanity. 

Taking the reign of Frederick I1 as a whole, i t  must be said that 
he looked upon his power rather as a trust than as a source of 
personal advantage; and the trust mas faithfully discharged ac- 
cording to the best lights of his day. He often has been condemned 
for doing nothing to encourage German literature; and it is true 
that he was supremely indifferent to it. Before he died a tide 
of intellectual life was rising all about him; yet he failed to recog- 
nize it, declined to give Lessing even the small post of royal 
librarian and thought Gotz vo?z Berlichingen a vulgar imitation 
of vulgar English models. But when his taste was formed, Ger- 
man literature did not exist; the choice was between Jean Baptiste 
Racine and Voltaire on the one hand and Johann Gottsched and 
Christian Gellert on the other. He survived into the era of Im- 
manuel Kant, Johann Wolfgang von Goethe and Johann Christoph 
von Schiller, but he was not of it, and it  would have been unrea- 
sonable to expect that he should in old age pass beyond the limits 
of his own epoch. I t  mas better, indeed, that he let German litera- 
ture alone, thus letting it become a thoroughly independent prod- 
uct. He promoted it indirectly by deepening the national life 
from which it sprang. At a time when there was no real bond of 
cohesion between the different states, he stirred among them a 
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common enthusiasm; and in making Prussia great he laid the 
foundation of a genuinely united empire. 

BIBLIOGRAPEY.--T~~ main sources for the biography of Frederick 
the Great are his own works, which, in the words of Leopold von 
Ranke, "deal with the politics and wars of the period with the 
greatest possible objectivity, i.e., truthfulness, and form an imperishable 
monument of his life and opinions." A magnificent edition of 
Frederick's complete works was issued (1846-57), at the instance of 
Frederick William IV, under the supervision of the historian Johann 
D. E. Preuss (1785-1868). It  is in 30 volumes, of which 6 contain 
verse, 7 are historical, 2 philosophical, and 3 military, 12 being 
made up of correspondence. So long as the various state archives 
remained largely inaccessible historians relied upon this as their 
chief authority. Among works about this period may be men- 
tioned Thomas Carlyle, History of Frederick I I  of Prussia (6 vols., 
1838-65) ; J. G. Droysen, Friedrich der Grosse (2 vols., Leipzig, 
1874-76, forming part V of his Geschichte der preussischen Politik) ; 
Ranke, Friedrich I I ,  Kiinig -Jon Preussen (Werke,  vols. li and lii). 
-4 great stimulus to the study of Frederick's history has been given 
by the publication of collections of documents preserved in various 
archives. Of these the most important is the great official edition 
of Frederick's political correspondence (35 vols., Berlin, 1879-1911). 
Of later works, based on modern research, may be mentioned L. 
Paul-Dubois, Fre'de'ric le Grand, d'apr8s sa correspondance politique 
(1903) ; W .  F. Reddaway, Frederick the Great and the Rise o f  Prussia 
(1904) ; E .  Zeller, Friedrich der Grosse als Philosoph (1886) ; H, Pigge, 
Die Staatstheorie Friedrichs des Grossen (1904) ; T. von Rernhardi, 
Friedrich der Grosse als Feldherr ( 2  vols., 1881) ; Ernest Lavisse, La 
Jeunesse d u  Grand Fre'dkric (1891, 3rd ed., 1899; Eng. transl., 1891) ; 
R. Brode, Friedrich der Grosse und der Konflikt mit  seinem Vater 
(1904) ; W. von Bremen, Friedrich der Grosse (Bd. ii o i  Erzieher des 
preussischen Heeres, 1905) ; Dreissig Jahre a m  Hoje Friedrichs des Gros- 
sen. Aus den Tagebuchern des Reichsgrafen Ahasuerus Heinrich von 
Lehndorff, Kammerherrn der Konigin Elisabett Christine von  Preussen 
(1907). The great work on the wars of Frederick is that issued by the 
Prussian General Staff: Die Kriege Friedrichs des Grossen (15 vols, in 
three parts, 1890-1913). See also G. Kiinstel, Politisches Testament 
Friedrichs des Grossen v o n  1752 (1911) ; G. Koser, Geschichte Friedrichs 
des Grosselz (4 vols., 1912-14) ; N. Young, The  Life o f  Frederick the 
Great (1919) ; Werner Hegemann, Friedrich der Grosse (1924, English 
trans. by Winifred Ray, Frede~ick the Great, 1929). For a list of other 
works see Dahlmann-U'aitz, Quellenkunde (1912). (J. SI.; S.) 

FREDERICK 111 (1831-1888). king of Prussia and German 
emperor, was born at  Potsdam on Oct. 18, 1831, being the eldest 
son of prince William of Prussia, afterward first German emperor, 
and the princess Augusta. He was carefully educated, and in 
1849-50 studied a t  the university of Bonn. The next years were 
spent in military duties and in travels, in which he was accom- 
panied by Moltke. In  1851 he visited England on the occasion of 
the Great Exhibition. H e  married Victoria, princess royal of 
Great Britain, in London on Jan. 25, 1858. On the death of his 
uncle in 1861 and the accession of his father, Prince Frederick Wil- 
liam, as he was then called, became crown prince of Prussia. His 
education, the influence of his mother, and perhaps still more that 
of his wife's father, the Prince Consort, had made him a strong 
Liberal, and he disliked the course of events in Prussia after the 
appointment of Bismarck as minister. In  June 1863, he publicly 
dissociated himself from the press ordinances which had just been 
published. H e  ceased to attend meetings of the council of state 
and was much away from Berlin. The opposition of the crown 
prince to the ministers was increased by Bismarck's refusal to 
support the claims of his friend the prince of Augustenburg to 
Schleswig-Holstein. 

During the war with Denmark Frederick had his first military 
experience, being attached to the staff of Marshal von Wrangel; 
he performed valuable service in arranging the difficulties caused 
by the disputes between the field marshal and the other officers 
and was eventually given a control over him. After the war he 
continued to support the prince of Augustenburg and was strongly 
opposed to the war with Austria. During the campaign of 1866 
he received the command of an army consisting of four army 
corps. He was assisted by General von Blumenthal, as chief of 
the staff, but took a very active part in directing the difficult op- 
erations by which his army fought its way through the mountains 
irom Silesia to Bohemia, fighting four engagements in three days, 
and showed that he possessed genuine military capacity. In the 
decisive battle of Koniggriitz the arrival of his army on the field 
of battle; after a march of nearly 20 mi., secured the victory. 
During the negotiations which ended the war he persuaded the 
king to accept Bismarck's policy as regards peace with Austria. 

H e  was anxious to see the king of Prussia unite the whole of 
Germany, with the title of emperor, and was impatient of the 
caution with which Bismarck proceeded. 

H e  played a conspicuous part in the year 1870-71, being ap- 
pointed to command the armies of the Southern States, General 
Blumenthal again being his chief of the staff; his troops won the 
victory of IVorth, took an important part in the battle of Sedan 
and later in the siege of Paris. During the years that followed, 
little opportunity for political activity was open to him. H e  and 
the crown princess took a great interest in a r t  and industry, 
especially in the royal museums; and the excavations conducted 
a t  Olympia and Pergamum were chiefly due to him. I n  1878, when 
the emperor was incapacitated by the shot of an assassin, the 
prince acted for some months as regent. 

His palace was the centre of all that was best in the literary and 
learned society of the capital. For many reasons the accession of 
the prince was looked forward to with great hope by a large part 
of the nation. Unfortunately he was attacked by  cancer in the 
throat; he spent the winter of 1887-88 a t  San Remo; in January 
1888 the operation of tracheotomy had to be performed. On the 
death of his father, (March 9 ) ,  he a t  once journeyed to Berlin; but 
he came to the throne only to die. While the Liberals hoped the 
emperor would use his power for some signal declaration of policy, 
the adherents of Bismarck made bitter attacks on the empress. 
The emperor's most important act was a severe reprimand ad- 
dressed to von Puttkamer, the reactionary minister of the interior, 
which caused his resignation; in the distribution of honours he 
chose many who belonged to classes and parties hitherto excluded 
from court favour. Queen Victoria visited Berlin to  see her dying 
son-in-law. H e  died at  Potsdam on June 15, 1888, after a reign 
of 99 days. After the emperor's death Professor Geffcken, a per- 
sonal friend, published in the Deufsche Rundschau extracts from 
the diary of the crown prince containing passages which illustrated 
his differences with Bismarck during the war of 1870. The object 
was to injure Bismarck's reputation, and a very unseemly dispute 
ensued. The treatment of the crown prince's illness also gave rise 
to an acrimonious controversy, for which see MACKENZIE, SIR 

MORELL. 
The empress Victoria, who, after the death of her husband, was 

known as the empress Frederick, died on Aug. 5, 1901, a t  the castle 
of Friedrichskron, Cronberg, near Homburg, where she spent her 
last years. Of the emperor's children two, Prince Sigismund 
(1864-1866) and Prince Waldemar (1869-1879), died in child- 
hood. He left two sons, William, his successor as emperor, and 
Henry, who adopted a naval career. Of his daughters, the princess 
Charlotte was married to Bernard. hereditary prince of Meiningen; 
the princess Victoria to Prince Adolph of Schaumburg-Lippe; the 
princess Sophie to the duke of Sparta, crown prince of Greece; 
and the princess Margaretha to Prince Friedrich Karl of Hesse. 

BIBLIOGRAPHY.-M. von Poschinger, Kaiser Friedrich (3 vols., 
1898-1900, English version by Sidney Whitman, Lije  of the Emperor  
Frederick, 1901). See also Bismarck, Reflections and Reminiscences; 
Rennell Rodd, Frederick, Crown Prisce and Bezperor (1888) ; Gustav 
Fre) tag, Der Krolzprinz und die deutsche Kaiserkrone (1889 ; English 
trans., 1890) ; Otto Richter, Kaiser Friedrich I I I .  (2nd  ed., 1903). 
For his illness, see the official publication, Die Krankhei t  Kaiser Fried- 
~ i c h s  111. (1888), and Morel1 Mackenzie, T h e  Fatal Illness of Frederick 
the Noble (1888). Most of the copies o i  the Deutsche Rundschau  
containing the extracts from the crown prince's diary were confiscated, 
but there is an English edition, published in 1889. 

FREDERICK I11 (12 72-133 7) ,  king of Sicily, third son of 
King Peter of Aragon and Sicily, and of Constance, daughter of 
Manfred. Peter died in 1285, leaving Aragon to his eldest son 
Alphonso, and Sicily to his second son James, When Alphonso 
died in 1291 James became king of Aragon and left his brother 
Frederick as regent of Sicily. The war between the Angevins and 
the Aragonese for the possession of Sicily was still in progress, 
and although the Aragonese were successful in Iraly James's 
position in Spain became very insecure owing to internal troubles 
and French attacks. Peace negotiations were begun q i t h  Charles I1 
of Anjou, but were interrupted by the successive deaths of two 
popes; a t  last under the auspices of Boniface Vl I I ,  James con- 
cluded a shameful treaty, by which, in exchange for being left 
undisturbed in Aragon and promised possession of Sardinia and 
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Corsica, he gave up Sicily to the church, for whom it was to be 
held by the Angevins (1295). The Sicilians refused to be made 
over once more to the hated French whom they had expelled in 
1282 and found a national leader in the regent Frederick. In 
vain the pope tried t o  bribe him with promises and dignities; 
he mas determined to stand by his subjects and was crowned 
king by  the nobles a t  Palermo in 1296. 

Although the second Frederick of Sicily, he called himself third, 
being the third son of King Peter. He reformed the administra- 
tion and extended the powers of the Sicilian parliament, ~ h i c h  was 
composed of the barons, the prelates and the representatives of 
the towns. 

W a r  w i t h  t h e  Angevins.-His refusal to comply with the 
pope's injunctions led to a renewal of the war. Frederick landed 
in Calabria, where he seized several towns, encouraged revolt in 
Naples, negotiated with the Ghibellines of Tuscany and Lombardy 
and assisted the house of Colonna against Pope Boniface. In the 
meanwhile James married his sister Yolanda to Robert, the third 
son of Charles 11. Unfortunately for Frederick, a part of the 
Aragonese nobles of Sicily favoured King James, and both John 
of Procida and Ruggiero di Lauria went over to the Angevins, 
and the latter completely defeated the Sicilian fleet off Cape 
Orlando. Charles's sons Robert and Philip landed in Sicily, but 
after capturing Catania mere defeated by Frederick, Philip being 
taken prisoner (1299). For two years more the fighting continued 
with varying success, until Charles of Valois, who had been sent 
by  Boniface to invade Sicily, was forced to sue for peace, his 
army being decimated by the plague, and in Aug. 1302 the treaty 
of Caltabellotta was signed, by which Frederick was recognized 
king of Trinacria (the name Sicily was not to be used) for his 
lifetime and was to marry Eleonora, the daughter of Charles 11; 
a t  his death the kingdom was to revert to the Angevins (this 
clause was inserted chiefly to save Charles's face), and his chil- 
dren would receive compensation elsewhere. Boniface tried to 
induce King Charles to break the treaty, but the latter was only 
too anxious for peace, and finally in May 1303 the pope ratified 
it ,  Frederick agreeing to pay him a tribute. 

L a t e r  Struggles.-For a few years Sicily enjoyed peace, and 
the kingdom \\as reorganized. But on the descent of the emperor 
Henry VII .  Frederick entered into an alliance with him, and in 
violation of the pact of Caltabellotta made n a r  on the Angevins 
again 113 13) and captured Reggio. He set sail for Tuscany to co- 
operate mith the emperor, but on the latter's death (1314) he 
returned to Sicily. Robert, who had succeeded Charles I1 in 1309, 
made several raids into the island. A truce was concluded in 1317, 
but as the Sicilians helped the north Italian Ghibellines in the 
attack on Genoa, and Frederick seized some Church revenues for 
military purposes, the pope (John X X I I )  excommunicated him 
and placed the island under an interdict (1321) which lasted until 
1335. An Angevin fleet and army, under Robert's son Charles, 
was defeated at  Palermo by Giovanni da Chiaramonte in 1325, 
and in 1326 and 1327 there were further Angevin raids on the 
island, until the descent into Italy of the emperor Louis the 
Bavarian distracted their attention. The election of Pope Benedict 
X I 1  (1334), who was friendly to Frederick, promised a respite; 
but after fruitless negotiations the war broke out once more, and 
Chiaramonte went over to Robert, owing to a private feud In 
1337 Frederick died a t  Paternione, and in spite of the peace of 
Caltabellotta his son Peter succeeded. During Frederick's reign 
the Aragonese dynasty became thoroughly national and helped 
to weld the Sicilians into a united people. 

BIBLIOGRAPHY.-G. M. Mira, Bibliografia Siciliana (1875) ; of the 
contemporary authorities N. Speciale's "Historia Sicula" (in Muratori's 
Script. rev. ital. x ) is the most important; for the first years of Fred- 
erick's reign see M. 4mari, La Gz~erra del Vespro Siczliano (1876), and 
F Lanzani. Storia dei C o m z ~ n i  italia~zi (1882) ; for the latter years C. 
Cipolla, Storia delle signorie italialze (1881) ; also F. Testa, T'zta dz 
Federigo di  Szczlia (1775). (L. V ) 

FREDERICK I (1676-1751), king of Sweden from 1720 to 
1751, was born on April 28, 1676, the eldest surviving son of the 
landgrave Charles of Hesse-Kassel. His natural bent was tonard 
scientific and military studies, and he became an exceptionally 
brave and resourceful officer, serving under i1:illiam I11 of Eng- 

land (1695-97) and in the War of the Spanish Succession. He 
married Louise of Brandenburg (1 700), but she died childless in 
1705. In 1708 a more ambitious project was suggested; viz., that 
Frederick should marry the sister of Charles XI1  of Sweden, 
Ulrika Eleonora who, after the recent death of her elder sister, 
seemed likely to succeed her unmarried brother on the throne. 
After protracted negotiations (chiefly necessitated by Ulrika 
Eleonora's fears that her marriage to a Calvinist might prejudice 
her chances and benefit those of her Lutheran nephew, Charles 
Frederick of Holstein-Gottorp) the wedding took place in 1715. 

Ulrika Eleonora became so devoted to her husband that his 
hopes of finally possessing the Swedish crown for himself seemed 
justified. Frederick got on well with Charles XI1  and took an 
active part both in the campaigns in Norway and in the organiza- 
tion of Swedish defenses against Russian attacks from the east. 
During the preparations for the big military offensive of 1718, 
however, he became increasingly preoccupied with safeguarding 
his wife's interests vis-&-vis the Holstein-Gottorp candidature in 
case Charles XI1  should die without having named his heir. He 
established contacts mith the antiabsolutist opposition to Charles 
XII ,  and it has been strongly suspected that the king's death 
(Dec. 11, 1718) was a murder arranged by Frederick in order to 
prevent the situation's moving in favour of his wife's rival. Opin- 
ion on this matter is divided, but it would seem that Frederick had 
neither the desire nor the need to plot Charles XII 's death. He 
was, however, very well prepared for it and, by seizing the initia- 
tive. he secured Ulrika Eleonora's proclamation as queen, though 
at  the cost of concessions to the antiabsolutist forces in the estates 
(riksdag) . 

He himself emerged as the real leader in foreign policy and 
made great efforts, both militarily and diplomatically, to get 
peace from Russia without making too many concessions. He was 
unsuccessful, largely because of circumstances beyond his control: 
he made sacrifices to Hanover, to Denmark and to Prussia in order 
to obtain help against Russia, but this help did not materialize on 
the scale arranged, so that Sweden was forced in 1721 to agree 
to the humiliating peace of Nystad. Frederick had ostensibly 
greater success in his personal aims in Sweden: in March 1720 the 
queen declared the estates freed from their oath of loyalty to her, 
and Frederick was proclaimed king of Sweden. In  reality oppo- 
nents of royal absolutism had taken advantage of both Frederick 
and the queen, and he took over the crown in a much more 
dependent position in relation to the estates than had Ulrika 
Eleonora. 

Frederick's reign was a disappointment. He was given far less 
opportunity to govern than he had expected, and his gifts in the 
military and diplomatic fields were hardly used. In the enforced 
idleness to which the Swedish "age of liberty" thus condemned 
him, his intelligence rusted and his character deteriorated though 
his charm survived. He filled his time with hunting and love 
affairs. He had no children by Ulrika Eleonora (though he had 
two sons and two daughters by one of his mistresses, Hedvig 
Taube), and his hopes of having the succession fixed in the Hesse 
family were disappointed. From 1743 he was overshadowed by 
the heir to the throne. Adolphus Frederick of Holstein-Gottorp, 
who mas chosen in conformity to Russian wishes as a result of the 
disastrous war against Russia. 

Frederick suffered the first of several strokes in 1748 and died 
in Stockholm on March 25, 1751. 

See Walfrid Holst, Frederik I (1953). (R. M. HA.) 
FREDERICK I (1372 ?-1440), elector of Brandenburg, 

founder of the greatness of the House of Hohenzollern, was born 
at Nuremberg. a son of Frederick 5', burgrave of Nuremberg, and 
first came into prominence by saving the life of Sigismund, king of 
Hungary. at the battle of h'icopolis in 1396. I n  1397 he became 
burgrave of Xuremberg, and after his father's death in 1398 he 
shared Ansbach, Bayreuth and the smaller possessions of the fam- 
ily, with his only brother John, but became sole ruler after his 
brother's death in 1420. Loyal a t  first to King \Venceslaus, the 
king's neglect of Germany drove Frederick to take part in his 
deposition in 1400, and in the election of Rupert 111, count pala- 
tine of the Rhine, whom he accompanied to Italy in the following 
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year. In  1401 he married Elizabeth, or Elsa, daughter of Fred- 
erick, duke of Bavaria-Landshut (d. 1393), and in 1409 took ser- 
vice again with King Sigismund, whom he assisted in his struggle 
with the Hungarian rebels. The double election to the German 
throne in 1410 first brought Frederick into relation with Branden- 
burg. Sigismund, anxious to obtain another vote in the electoral 
college, appointed Frederick to exercise the Brandenburg vote on 
his behalf, and it was largely through his efforts that Sigismund 
was chosen German king. Frederick then restored a certain degree 
of order in Brandenburg, and was formally invested with the elec- 
torate and margraviate by Sigismund at  Constance on April 18, 
1417 (see BRAXDENBURG). He took part in the war against the 
Hussites, but became estranged from Sigismund when in 1423 
the king invested Frederick of Wettin, margrave of Rleissen, with 
the vacant electoral duchy of Saxe-ivittenberg In  1427 he was 
one of the band of electors who sought to impose reforms upon 
Sigismund. An unsuccessful candidate for the German throne in 
1438, Frederick was chosen king of Bohemia in 1440, but declined 
the honour He took part in the election of Frederick IIT as 
German king in 1440, and died at Kadolzburg on Sept. 21, of the 
iame year. In  1902 a statue was erected to his memory at  
Friesack. Another one is in the "Siegesallee," Berlin. 

See E.  Brandenburg, Kbnig Sigmund und Kurfiirst Friedrich I. von 
Brandenburg (1891). 

FREDERICK 111. ( I  j I  5-1 576), called "the Pious." elector 
palatine of the Rhine, eldest son of John II., count palatine of 
Simmern, was born at  Simmern on Feb. 14, I j I  j. In  1537 he 
married Maria (d. I j6;), daughter of Casimir, prince of Bay- 
reuth, and in I 546, mainly as a result of this union, adopted 
the reformed doctrines. I n  I j j i  he became count palatine of 
Simmern by his father's death. succeeding his kinsman, Otto 
Henry ( I  502-1 559), as elector palatine two years later. Although 
inclined to the views of Calvin rather than to those of Luther, 
and as the breach between the followers of the two -reformers 
became wider, he definitely adopted Calvinism. This form of faith 
was established in the Palatinate; in its interests the "Heidel- 
berg Catechism" was drawn up in I 563; and Catholics and Luth- 
erans were persecuted alike, while the churches were denuded of 
all their ornaments. The Lutheran princes wished to root out 
Calvinism in the Palatinate, but were not willing to exclude the 
elector from the benefits of the religious peace of Augsburg, 
which were confined to the adherents of the confession of Augs- 
burg, and the matter came before the diet in I 566. Boldly defend- 
ing his position, Frederick refused to give way an inch. and as 
the Lutherans were unwilling to proceed to extremities the 
emperor Maximilian 11. could only warn him to mend his ways. 
The elector aided the Huguenots in France and the insurgents in 
the Netherlands with men and money; one of his sons, John 
Casimir (1543-1592), took a prominent part in the French wars 
of religion, while another, Christopher, was killed in I 574 fight- 
ing for the Dutch at  Mooker Heath. Frederick sought in vain to 
prevent the election of a member of the Habsburg family as Ro- 
man king, to  secure the abrogation of the "ecclesiastical reserva- 
tion" clause in the peace of Augsburg, or to obtain for Protestants 
in the territories of the spiritual princes. H e  died at Heidelberg on 
Oct. 26, 1576. 

See A. ~iuckhohn, Friedrich der Fromme (NGrdlingen, 1877-79) ; 
and Briefe Friedrichs des Frommen, edited by Kluckhohn (Brunswick, 
1868-72). 

FREDERICK V (1596-1632), elector palatine of the Rhine 
and king of Bohemia, was born on Aug. 26, 1596, at Amberg in 
the Upper Palatinate, the son of the elector Frederick IV and 
Louisa Juliana, daughter of William of Orange, the liberator of 
the Netherlands. He received a French education at Sedan and 
succeeded his father in Sept. 1610. He married Elizabeth, daugh- 
ter of James I of Great Britain, in Feb. 1613, but was not declared 
of age until July 1614. Against the advice of his palatine coun- 
cilors he accepted the election as king of Bohemia (Aug. 26, 1619) 
by the Bohemian estates mho had revolted against the Habsburg 
king, the Holy Roman emperor Ferdinand I1 ( q . ~ . ) .  He was 
crowned in Prague on Nov. 4. 1619. but his reign lasted little more 
than a year-hence his nickname "the X'inter KingH-as his army 

was completely routed by the Catholic league under Tilly in the 
battle of the White Mountain near Prague on Nov. 8, 1620 ( s e e  
THIRTY YEARS' W AR) .  Frederick and his family. including the  
neuly born prince Rupert ( q . ~ . ) ,  fled without further resistance. 
The Protestant union, of which Frederick was the nominal head, 
was restrained by French pressure from assisting him; the Lu- 
theran elector of Saxony was non  over by Ferdinand n i th  the ces- 
sion of Lusatia; James I of England was bent on appeasing Catholic 
Spain. After two years Frederick's cause collapsed through lack 
of funds for the maintenance of his troops under Ernst von Mans- 
feld and Christian of Brunswick ( q q . ~ . ) .  The Palatinate was 
occupied by the league and the Spaniards, and the electoral dignity 
n a s  transferred to Maximilian I (q.v.) of Bavaria. Frederick 
spent the rest of his life as a pensioner of the Dutch states-general 
and a hanger-on of Gustavus Adolphus of Sweden. H e  died in 
Mainz on Nov. 29, 1632. Through his youngest daughter Sophia 
(1630-1714), the mother of George I ,  Frederick became the an- 
cestor of the Hanoverian dynasty in Great Britain. 

BIBLIOGR~PHY.-A. Gindely, Friedrich V. v o n  der Pfalz (1885); 
E -4 Beller, Caricatures o f  the Wilzter King ( 1 9 2 8 )  ; J G Weiss. 
"Beltiage zur Beulteilung des Kurfursten Friedrich," Zeitschrijt fur 
Ceschichte des Oberrheins, new series, 46 (1933) ; J. PolKenskj., Anglie 
a Bild Hora (1949) and Nizozenzskd politika a Bild Hora (1958), with 
English summaries. (S. H. S.) 

FREDERICK I. (1370--I.@), surnamed "the Warlike," 
elector and duke of Saxony, was the eldest son of Frederick "the 
Stern," count of Osterland, and Catherine, daughter and heiress 
of Henry VIII., count of Coburg. H e  was born a t  Altenburg on 
April 11, 1370, and was a member of the family of Wettin. I n  
the division of their father's lands in 1382 Frederick and his 
brothers shared Meissen and Thuringia with their uncles Balthasar 
and William. Frederick's brother George died in 1402, and his 
uncle William in 1407. A further dispute then arose, but in 1410 
a treaty was made a t  Naumburg, when Frederick and his brother 
William added the northern part of Meissen t o  their lands; and in 
142 j the death of l\'illiam left Frederick sole ruler. I n  the  
German town war of 1388 he assisted Frederick V. of Hohen- 
zollern, burgrave of Nuremberg, and in 1391 did the same for  the 
Teutonic Order against Ladislaus V., king of Poland and prince 
of Lithuania. H e  supported Rupert I I I . ,  elector palatine of the  
Rhine, in his struggle with King Wenceslaus for  the German 
throne, probably because Wenceslaus refused t o  fulfil a promise 
to give him his sister Anna in marriage. H e  took a leading part 
in the war against the Hussites, receiving from the German King 
Sigismund, as a return for his services, various places in Bohemia 
and elsewhere in pledge, together with the vacant electoral duchy 
of Saxe-Wittenberg. He was formally invested a t  Budapest on 
Aug. I, 1425. The elector was endeavouring to rouse the German 
princes to aid him in prosecuting the war against the Hussites 
when the Saxon army was almost annihilated a t  Aussig (1426). 
Frederick died a t  Altenburg on Jan. 4, 1428. I n  1402 he married 
Catherine of Brunswick, by whom he left four sons and two 
daughters. H e  and his brother William founded the university 
of Leipzig for German students who had just left the university 
of Prague. Frederick's importance as an historical figure arises 
from his having obtained the electorate of Saxe-Wittenberg for 
the house of Wettin, and transformed the margraviate of Meissen 
into the territory which afterwards became the kingdom of Sax- 
ony. The ex-king of Saxony, the sovereigns of England and of the 
Belgians are his direct descendants. 

See C.  W .  Bottiger and Th. Flathe, Geschichte des Kurstaates u n d  
Konigreichs Sachsen (Gotha, 1867-73) ; and J. G .  Horn, Lebens- u n d  
Heldengeschichte Friedrichs des Streitbaren (Leipzig, 1733) .  

FREDERICK 11. (1411-1464), called "the Mild," elector 
and duke of Saxony, eldest son of the elector Frederick I. ,  was 
born a t  Leipzig on Aug. 22, 1411. H e  succeeded his father a s  
elector in  1428, but shared the family lands with his three brothers, 
and was a t  once engaged in defending Saxony against the attacks 
of the Hussites. H e  obtained the burgraviate of Meissen in 1439, 
and some part of Lower Lusatia after a struggle with Brandenburg 
about the same time. I n  1438 i t  was decided that Frederick, and 
not his rival, Bernard IV., duke of Saxe-Lauenburg, was entitled 
to  exercise the Saxon electoral vote a t  the elections for  the 



FREDERICK 
German throne. On the death of their cousin Frederick, marklave out in 1745, Frederick was named for the last Lord Baltimore or 
of Thuringia, the brothers Frederick and William divided Fred- the then prince of Wales, or possibly for Frederick the Great of 
erick's territory, but this arrangement was not satisfactory, and Prussia. There in 1755 Gen. Edward Braddock prepared for his 
war broke out between them in 1446. After a struggle known as ill-fated expedition against Ft .  Duquesne; and in the county court- 
the Briiderkrieg peace was made in Jan. 1451,  when William house on Nov. 23,  1765, the 12 county judges took official action 
received Thuringia, and Frederick Altenburg and other districts. (the first jurists of the country to do so) repudiating the British 
H e  died a t  Leipzig on Sept. 7, 1464. By his wife, Margaret (d. '  Stamp act. The city was incorporated in 1817. During the Civil 
1 4 8 6 ) ,  daughter of Ernest, duke of Styria, he left two sons and War Frederick was occupied a t  different times by Union and Con- 
four daughters. I n  July 1455 occurred the celebrated Prinzenraub, federate troops. The battle of Monocacy (July 1864)  was fought 
the attempt of a knight named Kunz von Kaufungen (d. 1455) 3 mi. S. The flag-waving by Barbara Fritchie, which through John 
to abduct Frederick's two sons, Ernest and Albert. Having carried Greenleaf Whittier's ballad became a cherished national legend, 
them off from Altenburg, Hunz was making his way to Bohemia took place, if a t  all, during "Stonewall" Jackson's march to Har- 
when the plot was accidentally discovered and the princes restored. pers Ferry, in 1862. A replica of Mrs. Fritchie's house serves as 

See W .  Schafer, Der ilfontag vor Kiliani (18j5) ; J .  Gersdorf, Einige a museum for Civil War and early Frederick historical items. For 
Aktenstiicke zur Geschichte des sachsischen Prinzenraubes (18js) ; and comparative population figures see table in M ~ ~ ~ ~ ~ ~ ~ :  Popula- 
T. Carlyle, Critical and Miscellaneous Essays, vol. iv. (1899). 

FREDERICK I11 THE W ISE (1463-1525),  elector of Saxony (R.  M. LA.) 
from 1486 to 1525,  was born a t  Torgau on Jan. 17,  1463,  the eldest FREDERICK AUGUSTUS 1. (1750-1827), king of Sax- 
son of the elector Ernest and Elizabeth. daughter of Albert duke OnY, son of the elector Frederick Christian, was born at  Dresden 

of Bavaria. His education was wide and strongly influenced by On Dee. 23, 1750. H e  succeeded his father under the guardianship 
the Renaissance, his main early interests being music and German of Prince Xavier in 1763,  and was declared of age in 1;68. I n  
history. Succeeding his father as elector in 1486,  Frederick re- 1769 he married Maria Amelia, daughter of Duke Frederick of 
tained the government of Saxony in his own hands but shared the Zweibrucken, by whom he had one daughter, Princess Augusta. 
possessions of his family in other parts of Germany with his brother He Was methodical and conscientious, and a good example to all 
John the Steadfast (1468- 1532).  his officials, whence his surname "the Just." He sided with Fred- 

~ ~ ~ d ~ ~ i ~ k  made his court a t  Wittenberg a centre of artistic ac- erick the Great in the short Bavarian succession war of 17 78 
tivity, Albrecht Diirer and Lucas Cranach the elder being among against Austria. A1 the peace of Teschen, which concluded the 

the many artists patronized by him. He was also a great collector war, he received 6 million florins. I n  178 j he joined the league 
of religious relics, bringing many back from a pilgrimage to the of German princes ( D e u t s c l ~ e v  Fi i rs fe f tbund)  formed by Prussia, 
a o l y  sepulchre ( 1 4 9 3 )  and housing them in the ducal chapel a t  but without prejudice to his neutrality. Thus he remained neutral 
ivittenberg. T~ add to the collection he maintained agents in during the quarrel between Austria and Prussia in 1790. In  the 
'irenice aIld in the ~ ~ t h ~ ~ l ~ ~ d ~ .  H~ further took an interest in following year he declined the crown of Poland. He refused to join 
scholarship, being a friend of the humanist Georg Spalatin and the league against France (Feb. 7 ,  1792) ,  but when war was de- 
founding, in 1502, the University of Wittenberg. clared his duty to the empire necessitated his taking part in it. 

I n  1495 Frederick had been among the princes who pressed the Even after the Peace of Basel (April 5 ,  1795)  he continued the 
need for  constitutibnal reform upon the German king Maximilian war. But when the French army, during the following year, ad- 

I, and in 1 jOO he became president of the newly formed imperial vanced inlo the heart of Germany, he was compelled by General 
regency council (Re ichsreg iment ) .  In  1519, however, he de- Jourdan to retreat (Aug 1.3, 1 7 9 6 ) .  In  1806 he joined Prussia 
clined to stand as a in the imperial election and assisted against France. After the disastrous battle of Jena he concluded 
in procuring the election of Charles V, being the only elector to PeXe with Napoleon at Posen (Dec. 1 1  1 8 0 6 ) ,  and, assuming 
refuse a bribe. the title of king, he joined the Confederation of the Rhine. But 

Frederick, who had appointed Martin Luther professor of phi- he did not alter the constitution and administration of his new 
losophy at Wittenberg in 1508 and Phillip Melanchth~n  professor kingdom. After the peace of Tilsit (July g,  1807) he was created 
of Greek there in 1518, refused to implement the papal bull against by Napoleon grand-duke of LVarsaw, but his sovereignty of poland 
Luther in 1520. In 1521,  after Luther had been under the Was little more than nominal. In  1809 Frederick Augustus fought 
imperial ban by the diet of worms, ~ ~ ~ d ~ ~ i ~ k  had him conveyed with Napoleon against Austria. On several occasions ( 1 8 0 7 ,  1812 ,  
to Wartburg castle and there protected him. H e  himself finally 1813) Napoleon was entertained at  Dresden, and when, on his 
accepted Luther's reformed doctrines in 1524,  but died shortly return from his disastrous Russian campaign, he passed through 
afterward at  Langau, near Annaberg, on May 5> 1525. Saxony by Dresden (Dec. 16, I ~ I Z ) ,  Frederick Augustus remained 

B I B L ~ O G R A P H Y . - - T ~ ~ ~ ~  is a modern edition of Georg Spalatin's life true to his friend and ally. In  April 1813 he made overtures to 
of Frederick by C. G. Neudecker and L. Preller (1851). See also Austria, but he soon afterwards returned to the side of the French. 
M. M. Tutzschmann, Friedrich der Weise, Kurfurst v o n  Saclzsen (1848) ; He returned to Dresden on >lay l o  and was present a t  the terrible 
T .  Kolde, Friedrich der IVeise und die Anfange der Reforwzation (1881) ; battle of 26 and 2 7 ,  in which ? \ ~ ~ ~ ~ l ~ ~ ~ , ~  army and his own W. Kalkofi, Die Kaiserwahl Friedrichs IV. und Karls V .  ( 1 9 2 5 ) .  

FREDERICK, a city of ~ ~ ~ ~ l ~ ~ d ,  u,s,, 45 mi. W. of ~ ~ l ~ i -  were defeated. He fell into the hands of the Allies after their 
more and the same distance northwest of Washington, D.c., on a entry into Leipzig; and, although he regained his freedom after 
tributary of the Monocacy river; the seat of Frederick county. the congress of iiienna, he was compelled to give up the northern 
I t  is a trading, farming and manufacturing centre, with large flour part-three-fifths-of his kingdom to Prussia ( ~ a y  2 1 ,  1 8 1 ~ ) .  He 
and feed mills, brush and silo factories, creameries and corn- entered Dresden on July 7 ,  and was enthusiastically welcomed by 
canning factories. Manufactures include chrome cooking utensils, his people. remainder of his life was spent in repairing the 
stokers, pumps and electronic equipment. damages caused by the Napoleonic wars, in developing the agri- 

~~~d college for  affiliated with the united church of cultural, commercial and industrial resources of his kingdom, re- 

christ,  was organized as a college in 1893 but was originally forming the administration of justice, establishing hospitals and 
founded as a ladies' seminary in 1839. ~l~~ located in prederick other charitable institutions, encouraging art and science and pro- 
is the state school for  the deaf ( 1 8 6 7 ) ;  on its grounds is a stone moting education. He had a special idterest in botany, and origin- 
barracks built in 1777,  which quartered prisoners from Saratoga, ated the beautiful park at Pillnitz. He died on &fay 5 ,  1827. 

BIBLIOGRAPRY.-The earlier lives, by C. E. Weisse (1811)~ A. L. N.Y., Trenton, N.J., and Yorktown, Va., during the American Herrmann (182,), (1830), are mere panegyrics. On the other 
 evolution and served as a Union hospital during the Civil War. side see Flathe in Allgemeine deutscke Biographie, and Bottiger-Flathe, 
The town clock, in the tower of Trinity chapel, has been in constant History o f  Saxony (2nd ed., 1867 ff.), "01s. ii. and iii.; A. Bonneions, 
service since 1796. Un Allit de Napoldon, Frtdkric Aztguste, premier roi de Saxe . . . 

Frederick was the birthplace of Francis Scott Key and of Adm. ~~~~~ ~ ~ ~ ~ i i ~ ~ ~ ~ ~ L ~ ~ z ~ t ~ k . s ~ ~ ~ ~ ~ ~ ~ & 8 0 ( I ; ~ ~ - ~  ($292 E:k Winfield Scott Schley. A number of beautiful colonial homes re- pamphlets bearing on the Saxon question and on Frederick Augustus 
main in and near the city. Settled by Germans in 1733 and laid during the years 1814 and 1815. 



FREDERICK AUGUSTUS 11-FREDERICK HENRY 
FREDERICK AUGUSTUS I1 (1797-1854), king of Saxony Frederick Charles was appointed to command the I .  Army, which 

from 1836 to 1854, was born in Dresden on May 18, 1797, the he led through the mountains into Bohemia, driving before him 
eldest son of Prince Maximilian of Saxony and of Carolina of the Austrians and Saxons to the upper Elbe, where on July 3, 
Parma. In  Oct. 1819 he married the archduchess Caroline, daugh- took place the decisive battle of Koniggratz or Sadowa. This was 
ter of the Austrian emperor Francis I .  Nominated as joint regent brought on by the initiative of the leader of the I .  Army, which 
of Saxony with his uncle King Antony in Sept. 1830 (as a con- had to bear the brunt of the fighting until the advance of the 11. 
sequence of the July revolution in Dresden), Frederick Augustus Army turned the Austrian flank. After the peace he returned t o  
was partly responsible for the constitution of 1831, which intro- the 111. army corps, which he finally left, in July 1870, when 
duced a measure of representative government. In  May 1832 his appointed to command the 11. German Army in the war with 
first wife died, and in April 1833 he married Maria, daughter of France. I n  the early days of the advance the prince's ruthless 
Maximilian I king of Bavaria. On June 6, 1836, he became king energy led to much friction between the I .  and 11. Armies (see 
in succession to his uncle Antony. At first he favoured the plan FRANCO-GERMAN WAR),  while his strategical mistakes seriously 
for German unity put forward at  Frankfurt in 1848, though re- embarrassed the great headquarters staff. The advance of the 11. 
fusing to acknowledge the democratic constitution of the Frank- Army beyond the Saar to  the Moselle and from that river t o  the 
furt assembly. This attitude led to the May insurrection in Meuse displayed more energy than careful strategy, though the 
Dresden in 1849, which was suppressed with the help of Prussian "red prince" (as he was called from the colour of his favourite 
troops. F. F. von Beust, the minister who had called in the troops hussar uniform) was in thorough sympathy with the king's head- 
and who was also the leader of the reactionary pro-Austrian party quarters on the one hand and the feelings of the troops on the 
in Saxony, then became the director of Saxon policy. other. Then came the discovery that the French were not in front,  

From that time Frederick Augustus took little part in govern- but to the right rear of the 11. Army (August 16). Alvensleben 
ment and devoted himself to the study of botany, in which he with the 111. corps held the French to their ground a t  Vionville 
had long been interested, having already published Flora Marien- while the prince hurried together his scattered forces. H e  himself 
badensis, oder PfEanzen ul-td Gebirgsarten (1837) and traveled directed with superb tactical skill the last efforts of the Germans 
extensively in search of specimens. He died, childless, on Aug. 9, a t  Vionville, and the victory of St. Privat on the 18th was due t o  
1854, as a result of a carriage accident near Brennbuhel in the his leadership (see METZ), which shone all the more b y  contrast 
Tirol. with the failures of the I .  Army a t  Gravelotte. The prince was left 

See C. W .  B6ttiger and T. Flathe, Geschichte des Kurstaates und in command of the forces which blockaded Bazaine in Metz, and 
Konigreiches Sachsen, vol iii (1873)  ; H. Kretzschmar, "Die Sachsische received the surrender of that place and of the last remaining field 
Konigtum in 19 Jahrhundert," Historische Zeitschrift, no. 70 (1950 ) .  army of the enemy, H~ was promoted at  once to the rank of gen- 

FREDERICK CHARLES (FRIEDRICH KARL eral field marshal, and shortly afterwards the 11. Army was 
NIKOLAUS), PRINCE (18~8-188j) ,  Prussian general field despatched to aid in crushing the newly organized army of the 
marshal, son of Prince Charles of Prussia and grandson of King French republic on the Loire. Here again he retrieved strategical 
Frederick lvilliam 111, was born in Berlin on March 2 0  1828. errors by energy and tactical skill, and his work was in  the end 
He entered the army on his tenth birthday as second lieutenant in crowned by the victory of Le Mans on Jan. 12, 1871. 
the 14th Foot Guards He studied at Bonn where he lived for two H e  now became inspector-general of the 3rd "army inspection," 
years, being accompanied throughout by Major von Roon, after- and a little later inspector of cavalry, and in the latter post he 
wards the famous war minister. He served in the Schleswig- brought the Germany cavalry to  a high degree of perfection in 
Holstein lt'ar on the staff of Marshal von lt'rangel. In  1849 he manoeuvre and general training. His sternness of character kept 
took part in the campaign against the Baden insurgents, and was him aloof from the court and from his own family, and he spent 
wounded at  the action of JViesenthal tphile leading a desperate his leisure months chiefly on his various country estates. I n  
charge against entrenched infantry. In 18j2 he became colonel, 1872 and in 1882 he travelled in the Mediterranean and the Near 
and in 1854 major-general and commander of a cavalry brigade. East. H e  died on June 15, 1885, a t  Klein-Glienicke near Berlin, 
In this capacity he was brought closely in touch with General von and was buried at  the adjacent church of Nikolskoe. His third 
Reyher, the chief of the general staff, and with Moltke. He daughter, Princess Louise Margareta, was married, in March 1879, 
married, in the same year, Princess Marie Anne of Anhalt. to the duke of Connaught. His Denkwiirdigkeiten were edited by 

In  18j8 he visited France, where he minutely investigated the W. Foerster in 1910. 
state of the French army, but was recalled when Prussia mobilized See Miiller-Bohn, Der Eisernc Prinz (1902). 

her forces during the Franco-Austrian war. The prince was made FREDERICK HENRY (1584-1647), prince of Orange, the 
a divisional commander in the 11. army corps with a liberty of youngest child of William the Silent and Louise de Coligny was 
action which had previously been denied to him. About this time born at  Delft in Holland, on Jan. 29, 1584, that is, about six 
(1860) he gave a lecture to the officers of his command on the months before his father's assassination. In 1594 he went to the 
French army and its methods, the substance of which (Eine mili- University of Leiden. I n  1597 he joined the army under his 
tarisclze D e n k s c h ~ f t  von P.F.K., Frankfort on Main, 1860) was brother Maurice and u7as present a t  the siege of Rijnberk. From 
circulated more widely than the author intended, and in the French Dec. 1597 to April 1599 he was in France with his mother, who 
translation gave rise to much indignation in France. In  1861 w~anted him to know and understand her country. On his return 
Frederick Charles became general of cavalry. He was then corn- to the Netherlands, Frederick Henry again joined the army, be- 
mander of the 111. (Brandenburg) army corps. This post he held coming colonel of a 'CValloon regiment. I n  1603 he was a member 
from 1860 to 1870, except during the campaigns of 1864 and of the embassy sent by the estates of Holland to James I of Eng- 
1866, and in it he displayed his real qualities as a troop leader. land to congratulate him on his accession. During the conflicts 
Ten years of his continuous and thorough training brought the which divided the Dutch republic in the 1610s Frederick Henry 
111. corps to a pitch of real efficiency which the Guard corps alone, favoured the Remonstrants, but he did not actively support them 
in virtue of its special recruiting powers, slightly surpassed. since his brother Maurice, the stadholder, supported the Counter- 
Prince Frederick Charles' work was to be tested when von Alvens- Remonstrants. 
leben and the 111. corps engaged the whole French army on Aug. The 12 years' truce with Spain ended in 1621 and Frederick 
16, 18 70. In  1864 the Prussian contingent under Frederick Henry took a leading part in the war which follo.vi,ed (see NETHER- 
Charles formed a corps of the allied army, operating against the LANDS: History). On Maurice's death in 1625 Frederick Henry 
Danes, and half of it was drawn from the 111. corps. After the succeeded him as stadholder of Holland, Zeeland, Utrecht, Gelder- 
storming of the Duppel lines the prince succeeded Wrangel in land and Overijssel and was also appointed captain-general and 
the supreme command, with Rloltke as his chief of staff. These admiral-general of the United Provinces. Thenceforward his mili- 
two great soldiers then planned and brilliantly carried out the tary genius-exemplified by the capture of Grol (1627), 'S Herto- 
capture of the island of Alsen, after which the wrtr ended. genbosch (1629). Maastricht (1632) and Breda (1637)-his 

In  1866 came the Seven Weeks' War with Austria. Prince political skill and the tenacity with which he pursued his dynastic 



FREDERICK LOUIS-FREDERICK WILLIAM I 
ambitions all combined to win him a semimonarchical prestige, 
and his court a t  The Hague became an international centre. In 
1640 his position a t  home was made still stronger by his succession 
to the stadholderships of Groningen and Drenthe. In  1625, more- 
over, he had married Amalia of Solms, and the marriage of his 
son William to Mary, the daughter of Charles I of England, in May 
1641 enhanced the standing of his house abroad. 

I n  domestic affairs Frederick Henry used his great powers to 
stabilize the situation, as for example in his toleration of the 
Remonstrants, and this policy was fairly successful until 1644. 
After that year, however, weakened in mind and body, he was un- 
able to resist the increasing opposition to the dynastic and pro- 
Stuart tendencies of his regime and to his reluctance to end the 
war with Spain by breaking the French alliance of 1635. In 1646 
negotiations were begun which were to culminate in the treaty 
of Miinster between Spain and the United Provinces in 1648, but 
meanwhile Frederick Henry had died on March 14, 1647. He left 
a n  account of his campaigns, which was published as MBmoires de 
Fre'de'ric Henri  in 1733. 

See P .  J .  Blok, Frederik Hendrik, Prins van Oranje (1924) ; also 
G. Edmundson, "Frederick Henry, Prince of Orange" Cambridge Mod- 
ern History, vol. iv ( 1 9 0 7 ) .  (E. H. K.) 

FREDERICK LOUIS (1 707-1 751), prince of Wales, eldest 
son of George 11, was born at  Hanover on Jan. 20, 1707. After 
his grandfather, George I ,  became king of Great Britain and Ire- 
land in 1714, Frederick was known as duke of Gloucester (though 
never actually created) and made a knight of the Garter. He had 
been betrothed to Wilhelmina Sophia Dorothea (1709-1758), 
daughter of Frederick William I ,  king of Prussia, and sister of 
Frederick the Great, but the match was prevented by the ill ~vill 
between the parents. On the accession of George 11 in 1727 Fred- 
erick went to England and in 1729 was created prince of Wales; 
but the relations between father and son were unfriendly, and the 
king refused to make him an adequate allo~vance. In  1735 Fred- 
erick wrote, or inspired the writing of, the Histoire d u  prince Tit i ,  
a book containing offensive caricatures of both king and queen; 
"he made his court" says Lecky, "the special centre of opposition 
to the governmenl, and he exerted all his influence for the ruin 
of Walpole." After a marriage between the prince and Lady 
Diana Spencer, afterward the wife of John, 4th duke of Bedford, 
had been frustrated by Walpole, Frederick married in April 1736 
Augusta (1719-1772), daughter of Frederick 11, duke of Saxe- 
Gotha. George proposed to allow the prince £50,000 a year; but 
this sum was regarded as insufficient by the latter, whose appeal 
to parliament was unsuccessful. After the birth of his first child, 
Augusta, in 1737, Frederick was ordered by the king to quit St. 
James's Palace, and foreign ambassadors were requested to refrain 
from visiting him. I n  1745 George 11 refused to allow his son 
to command the British army against the Jacobites. On March 20, 
1751, the prince died in London, and was buried in Westminster 
Abbey. He left five sons and two daughters. The sons were 
George (afterward King George 111) ; Edward Augustus, duke of 
York and Albany (1739-1767) ; William Henry, duke of Glouces- 
ter and Edinburgh (1 743-1805) ; Henry Frederick, duke of Cum- 
berland (1 745-1 790) ; and Frederick William (1  750-1 765). The 
daughters were Augusta (1737-1813)) wife of Charles William 
Ferdinand, duke of Brunswick; and Caroline Matilda (1751- 
1775), wife of Christian VII, king of Denmark. 

See Lord Hervey of Ickworth, Memoirs o f  the Reign o f  George I I ,  
edited by J. W. Croker (1884) ; Horace Walpole, Memoirs o f  the Reign 
of George 11 (1847) ; and Sir N. W. Wraxall, Memoirs, edited by H. B. 
Wheatley, vol. i (1884). 

FREDERICKSBURG, a city of Virginia, U.S., lies in Spot- 
sylvania county but is politically independent of it. I t  is served by 
the Richmond, Fredericksburg and Potomac railway; it marks the 
head of navigation for the Rappahannock river. Fredericksburg's 
chief industry is a viscose company. Mary Washington college, 
the women's branch of the University of Virginia, is located in the 
city. (For comparative population figures see table in VIRGINIA: 
Population.)  

Fredericksburg was laid out as a town in 1727 and named for 
the father of King George 111 of England. I t s  founders and ear- 

liest residents included Col. Henry Willis, Rev. James Marye, 
John Tennent, Susanna Livingston and it7illiam Lynn. William 
Paul, brother of John Paul Jones (q.v.), set up the first tailor shop 
there. In  1732 George Washington's father, who owned "Ferry 
Farm" across the Rappahannock, bought three lots in the town 
and became one of its trustees. Fredericksburg was incorporated 
as a town in 1781. Among Fredericksburg's historic sites are the 
homes of Mary Ball Washington, mother of George Washington; 
"Kenmore," the home of iVashington's only sister; the law office 
of James Monroe (q.v.), the Hugh Mercer apothecary shop; and 
the Civil War battlefields. 

The  Battle of Fredericksburg.-A bloody engagement of the 
Civil War was fought at  Fredericksburg on Dec. 13, 1862. In 
search of more aggressive leadership, the Lincoln administration 
had removed Gen. G. B. McClellan from command of the Army 
of the Potomac on Xov. 7 and appointed Gen. A. E. Burnside 
(q.v.) in his place. In  the middle of Xovember, Burnside began 
moving from Warrenton, Va., planning to cross the Rappahannock 
at  Fredericksburg and advance on the southern capital a t  Rich- 
mond. Gen. R. E.  Lee countered by taking a strong position on 
high ground behind Fredericksburg and extending his right about 
five mlles south. His force numbered about 78,000. Burnside, 
ni th  122,000 men, held off attacking until his pontoon bridges ar- 
rived. When he finally began his assault on Dec. 13, he made it 
piecemeal. Gen. W. B. Franklin, commanding the Union left, in- 
terpreted Burnside's vague orders as restricting his action to a 
single division. At first this division made good headway against 
Gen. "Stonewall" Jackson on the heights below Fredericksburg. 
But, without support, it fell back about midafternoon. Troops 
brought across the river from Gen. Joseph Hooker's reserve ar- 
rived too late for another attempt. Meanwhile, a t  1 o'clock, Burn- 
side had sent Gen. E. V. Sumner with the troops on the right to 
strike behind Fredericksburg itself. Two Union divisions and 
then a third advanced over exposed ground in front of a stone wall 
below Marye's heights. Still more troops were added, but few 
ever got within 100 yd. of the wall. A final Union charge lost over 
1,000 men in 15 min. Thus, Burnside's attack on the right proved 
as futile as that on the left and far more costly. In  the end his 
casualties totaled 12,653 compared with only 5,309 for the care- 
fully entrenched Confederates. And yet Burnside had to be dis- 
suaded from renewing the attack next morning. During a storm 
on the night of Dec. 15, the army of the Potomac recrossed the 
Rappahannock and took up its bridges. For his conduct of this 
battle Burnside has been strongly criticized by students of military 
history. Lincoln relieved him of his command on Jan. 27, 1863. 
Like McClellan, and Gen. John Pope before him, Burnside had 
failed in what should have been the Union objective-destruction 
of the army of Virginia. Richmond seemed as far away as ever. 
For the south, the victory restored morale lost after Lee's retreat 
from Maryland following his unsuccessful Antietam (q.v.) cam- 
paign in October. See also AMERICAN CIVIL WAR. 

See J .  T. Goolrick, Historic Fredericksburg (1922) ; R. U. Johnson 
and C. C. Buel (eds.), Battles and Leaders o f  the Cktil War, 4 vol. 
(1888). vol. 3, pp. 71-147; Col. G. F. R. Henderson, The Civil War:  
a Soldier's View, ed. by  J .  Luvaas, (1958). (E. J .  N.) 

FREDERICK WILLIAM I (1688-1 740), king of Prussia, 
son of Frederick I by his second marriage, was born on Aug. 15, 
1688. He was early imbued with a passion for military life, and 
this was deepened by acquaintance with the duke of Marl- 
borough (1709), Prince Eugene, whom he visited during the siege 
of Tournai, and Prince Leopold of Anhalt (the "Old Dessauer"). 
In  nearly every respect he was the opposite of his father, having 
frugal, simple tastes, a passionate temper and a determined will. 
His life was simple and puritanical, being founded on the teaching 
of the Bible. He mas, hox~ever, fond of hunting and somewhat 
given to drinking. He intensely disliked the French, and highly 
disapproved of the imitation of their manners by his father and 
his court. When he came to the throne (Feb. 25, 1713) his first 
act was to dismiss from the palace every unnecessary official 
and to regulate the royal househo!d on principles of the strictest 
parsimony. The greater part of the beautiful furniture was 
sold. His importallce for Prussia is twofold: in internal politics 
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he laid down principles which continued to be followed long after 
his death; he was one of the greatest administrators who have 
ever worn the Prussian crown. His foreign policy was less success- 
ful, though under his rule the kingdom acquired some extension 
of territory. 

Thus a t  the peace of Utrecht (April 11, 1713), after the War 
of the Spanish Succession, he acquired the greater part of the 
duchy of Gelderland. By the treaty of Schwedt, concluded with 
Russia, he was assured of an important influence in the solution of 
the Baltic question, and Swedish Pomerania, as far as the Peene, 
was occupied by Prussia. But Charles XII .  on his return turned 
against the king, though without success, for the Pomeranian cam- 
paign of 1715 ended in favour of Prussia (fall of Stralsund, Dec. 
22). This enabled Frederick William I. to maintain a more inde- 
pendent attitude towards the tsar; he refused, for example, to 
provide him withtroops for a campaign (in Schonen) against the 
Swedes. When on May 28, 1718, in view of the disturbances in 
Mecklenburg, he signed a t  Havelberg the alliance with Russia, 
he confined himself to a defensive attitude, and. on the other 
hand, on Aug. 14, 1719, he also entered into relations with his 
former enemies, England and Hanover. By the treaty of Stock- 
holm (Feb. I ,  1720), Frederick William succeeded in obtaining 
the consent of Sweden to the cession of that part of Pomerania 
which he had occupied (Usedom, Wollin, Stettin. Hither Pomerania, 
east of the Peene) in return for a payment of z,ooo,ooo thalers. 

In order to secure the succession to the Lower Rhine duchies 
of Julich and Berg, Frederick William finally agreed to the treaty 
of Wiisterhausen (Oct. I 2, I 7 26; ratified at Berlin, Dec. 23, I 728), 
in which he recognised the Pragmatic Sanction. In  the War of 
the Polish Succession against France (1734-35), Frederick Wil- 
liam remained faithful to the emperor's cause, and sent an auxil- 
iary force of ~ o . o o o  men. The peace of Vienna, which terminated 
the war, led to a reconciliation between France and Austria, and 
so to a further estrangement between Frederick William and the 
emperor. In  1738 the western Powers, together with the em- 
peror, insisted in identical notes on the recognition of the em- 
peror's right to decide the question of the succession in the Lower 
Rhine duchies. A breach with the emperor was now inevitable, 
and this explains why in a last treaty (April 5 ,  1739) Frederick 
William obtained from France a guarantee of a part, at least, of 
Berg (excluding Dusseldorf). 

But Frederick William's failures in foreign policy were more 
than compensated for by his splendid services in the internal 
administration of Prussia. H e  saw the necessity of rigid economy 
not only in his private life but in the whole administration of the 
state. During his reign Prussia obtained for the first time a 
centralized and uniform financial administration. I t  was the king 
himself who composed and wrote in the year 1 7 2 2  the famous 
instruction for the general directory (Generaldirektorium) of 
war, finance and domains. When he died the income of the state 
was about seven million thalers (f1,05o,ooo). The consequence 
was that he paid off the debts incurred by his father, and left to 
his successor a well filled treasury. In  the administration of 
the domains he made three innovations: ( I )  the private estates 
of the king were turned into domains of the crown (Aug. 13, 
1713); (2) the freeing of the serfs on the royal domains (March 
22, 1719); (3) the conversion of the hereditary lease into a 
short-term lease on the basis of productiveness. His industrial 
policy was inspired by the mercantile spirit. On this account he 
forbade the importation of foreign manufactures and the export 
of raw materials from home, a policy which had a very good 
effect on the growth of Prussian industries. 

The work of internal colonization he carried on with especial 
zeal. Most notable of all was his rktablissement of East Prussia, 
to which he devoted six million thalers (c. Lgoo,ooo). His policy 
in respect of the towns was motived.largely by fiscal considera- 
tions, but a t  the same time he tried also to improve their municipal 
administration; for example, in the matter of buildings, of the 
letting of domain lands and of the collection of the excise in 
towns. Frederick William had many opponents among the nobles 
because he pressed on the abolition of the old feudal rights, intro- 
duced in East Prussia and Lithuania a general land tax (the 

General hufenschoss), and finally in 1739 attacked i n  a special 
edict the Legen, i.e., the expropriation of the peasant proprietors. 

He did nothing for the higher learning, and even banished the 
philosopher Christian Wolff a t  48 hours' notice "on pain of the 
haltel.," for teaching, as he believed, fatalist doctrines. After- 
wards he modified his judgment in favour of Wolff, and even, 
in 1739, recommended the study of his works. He established 
many village schools, which he often visited in person; and after 
the year 1717 (Oct. 23) all Prussian parents were obliged to 
send their children to school (Schulzzang). Under him the people 
flourished; and although it stood in awe of his vehement spirit i t  
respected him for his firmness, his honesty of purpose and his love 
of justice. He was devoted also to  his army, the number of which 
he raised from 38,000 to 83,j00, so that under him Prussia became 
the third military power in the world, coming next af ter  Russia 
and France. There was not a more thoroughly drilled or better 
appointed force. The Potsdam guard, made up of giants collected 
from all parts of Europe, sometimes kidnapped, was a sort of toy 
with which he amused himself. The reviewing of his troops was 
his chief pleasure. But he was also fond of meeting his friends in 
the evening in what he called his Tobacco-College, where amid 
clouds of tobacco smoke he not only discussed affairs of state but 
heard the newest "guard-room jokes." He died on May 31, I 740, 
leaving behind him his widow, Sophia Dorothea of Hanover, whom 
he had married on Nov. 26,  1706. His son was Frederick the 
Great (see FREDERICK II. ,  king of Prussia), who opposed him. 
This opposition became so strong in 1730 that the crown prince 
fled from the court, and was later arrested and brought before a 
court martial. A reconciliation was brought about, a t  first grad- 
ually. In  later years the relations between father and son came 
to be of the best. 

' See the references s.o. Prussia; also Holzenzollernjahvbuch, viii. 
(I~os), for particulars of Frederick William's education and death ; 
letters to Prince Leopold of Anhalt-Dessau in the Acta Bovussica 
(190j). There is a picturesque account of him in Thomas Carlyle's 
Frederick the Great. 

FREDERICK WILLIAM 11. ( I  744-1 797), king of Prussia, 
son of Augustus SVilliam, second son of King Frederick William I. 
and of Louise Amalie of Brunswick, sister-in-law of Frederick the 
Great, was born at Berlin on Sept. 25, 1744, and became heir to  
the throne on his father's death in 1757. Although the prince had 
a numerous family, he was completely under the influence of his 
mistress, Wilhelmine Enke, afterwards created Countess Lich- 
tenau, a woman of strong intellect and much ambition. H e  was 
a handsome man, and devoted to the arts-Beethoven and Mozart 
enjoyed his patronage and his private orchestra had a European 
reputation. Frederick the Great, who had employed him in various 
services-notably in an abortive confidential mission t o  the court 
of Russia in 1780-openly expressed his misgivings as  t o  the 
character of the prince and his surroundings. 

The misgivings were justified by the event. Frederick William's 
accession to the throne on the death of the great Frederick (Aug. 
17, I 786) was: indeed, followed by a series of measures for light- 
ening the burdens of the people, reforming the oppressive French 
system of tax-collecting, and encouraging trade by the diminution 
of customs dues and the making of roads and canals. The  educated 
classes were pleased by his removal of Frederick's ban on the Ger- 
man language by the admission of German writers to the Prussian 
Academy, and by the active encouragement given to schools and 
universities. But. these reforms were vitiated in their source. I n  
1781 Frederick William, then prince of Prussia, had joined the 
Rosicrucians, and had fallen under the influence of the fanatical 
Johann Christof Wollner (1732-ISOO), and by him the royal 
policy was inspired. On Aug. 26, 1786 Wollner was appointed 
privy councillor for finance (Geheimer 0 berfina~zerath) . Though 
not in name, in fact he was prime minister, and the fiscal and 
economic reforms of the new reign were the application of his 
theories. Bischoffswerder, another Rosicrucian, was also called into 
the king's counsels; by 1789 he was already an adjutant-general. 
In 1788 LVollner became privy councillor of state and of justice 
and head of the spiritual department for Lutheran and Catholic 
affairs. War was at once declared on what-to use a later term- 
we may call the "modernists." On July 9 was issued the edict 
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forbidding ministers to teach anything not contained in the letter 
of their official books, proclaiming the necessity of protecting the 
Christian religion against the "enlighteners" (Aufkli irer) ,  and 
placing educational establishnlents under the supervision of the 
orthodox clergy. On Dec. 18, a new censorship law was issued, to 
secure the orthodoxy of all published books; and finally, in 1791, 
a sort of Protestant Inquisition was established a t  Berlin (Im- 
mediat-Examinations-cp?nmission) to watch over all ecclesiastical 
and scholastic appointments. The effects of this policy of blind 
obscurantism outweighed any good that resulted from economic 
and linancial reform; and even this reform was but spasmodic and 
partial. Far more fateful for Prussia was the king's attitude 
towards the army and foreign policy. Frederick William, who had 
no taste for military matters! put his authority as "War-Lord" 
into commission under a supreme college of war (Oberkriegs- 
Collegium) under the duke of Brunswick and General von Mollen- 
dorf. I t  was the beginning of the process that ended in 1806 
at  Jena. 

The Dutch campaign of 1787, entered on for purely family 
reasons, was indeed successful; but Prussia received not even the 
cost of her intervention. An attempt to intervene in the war of 
Russia and Xustria against Turkey failed of its object; Prussia did 
not succeed in obtaining any concessions of territory from the 
alarms of the Allies, and the dismissal of Hertzberg in 1791 
marked the final abandonment of the anti-Austrian tradition of 
Frederick the Great. For, meanwhile, the French Revolution had 
entered upon alarming phases, and in Aug. I 791 Frederick \I:illiam, 
a t  the meeting at Pillnitz, arranged with the emperor Leopold to 
join in supporting the cause of Louis S V I .  A formal alliance was 
signed on Feb. 7, 1792, and Frederick William took part personally 
in the campaigns of 1792 and I 793. A subsidy treaty with the sea 
powers (April 19, 1794) filled his coffers; but the insurrection in 
Poland that followed the partition of 1793, and the threat of the 
isolated intervention of Russia, hurried him into the separate 
treaty of Basle with the French Republic (April 5, 1795), which 
was regarded by the great monarchies as a betrayal, and left 
Prussia morally isolated in Europe on the eve of the revolutionary 
era. Prussia had paid a heavy price for the vast territories ac- 
quired at the expense of Poland in 1793 and 179j,  and when, on 
Xov. 16, 1797, Frederick SVilliam died, he left the state in bank- 
ruptcy and confusion, the army decayed and the monarchy 
discredited. 

Frederick JVilliam 11. was twice married: ( I )  in  1765 to Eliza- 
beth of Brunswick (d. 1841), by whom he had a daughter, 
Frederika, afterwards duchess of York, and from whom he was 
divorced in 1769; ( 2 )  in 1769 to Frederika Louisa of Hesse- 
Darmstadt, by whom he had four sons, Frederick JVilliam I I I . ,  
Louis (d. 1;96), Henry and William, and two daughters, Wilhel- 
mina, wife of William of Orange, afterwards William I., king of 
the Netherlands, and Augusta, wife of William 11.. elector of 
Hesse. Besides his relations with his maitresse en  titre, the 
countess Lichtenau, the king-who was a frank polygamist-con- 
tracted two "marriages of the left hand" with Fraulein von Voss 
and the countess Donhoff. 

See article by von Hartmann in Allgem. dez~tsche Biog. (Leipzig, 
1878) ; Stadelmann, Preus.r~n.r Konige in ihrer Tatigkeit fur die Landes- 
kultur, vol. iii. "Friedrich Wilhelm IT." (Leipzig, 1885); Paulig, 
Friedrich Willzelm I I . ,  sein Privatleben u. seine Regierung (Frankfurt- 
an-der-Oder, 1896). 

FREDERICK WILLIAM 111. ( I  770-1 8 4 0 ) ~  king of Prus- 
sia, eldest son of King Frederick William II., was born at Potsdam 
on Aug. 3, 1 7  jo. His father, then prince of Prussia, was out of 
favour with Frederick the Great and entirely under the influence 
of his mistress, and the boy led a solitary and repressed life. As a 
soldier he received the usual training of a Prussian prince, ob- 
tained his lieutenancy in 1784, became a colonel commanding in 
1790, and took part in the campaigns of I 792-94. I n  1793 he 
marrled Louise, daughter of Prince Charles of Mecklenburg- 
Strelitz, whom he met a t  Frankfort. He succeeded to the throne on 
Nov. 16, I 797, and at  once began to remedy the worst abuses of 
his father's reign. But he had neither the strength nor the ability 
to  meet the difficult foreign situation. The consequences of his 
infirmity of purpose are written large on the history of Prussia 

from the treaty of LunCville in 1801 to the downfall that followed 
the campaign of Jena in 1806. By the treaty of Tilsit (July 9, 
1807) Frederick tt'illiam had to surrender half his dominions, and 
what remained to him was exhausted by French exactions and 
liable a t  any moment to be crushed out of existence by Napoleon. 
Only the indomitable courage of Queen Louise helped the weak 
king not to despair of the state. She seconded the reforming 
efforts of Stein and the work of Scharnhorst and Gneisenau in 
reorganizing the army, by which the resurrection of Prussia be- 
came a possibility. When Stein was dismissed at the instance of 
Napoleon, Hardenberg succeeded him as chancellor (June 1810). 
In  the following month Queen Louise died, and the king was left 
alone to deal with circumstances of ever-increasing difficulty. He  
was forced to join Napoleon in the war against Russia; and even 
when the disastrous campaign of 1812 had for the time broken the 
French power, it was not his own resolution, but the loyal dis- 
loyalty of General Tork in concluding with Russia the convention 
of Tauroggen that forced him into line with the patriotic fervour 
of his people. 

Once committed to the Russian alliance, however, he became 
the faithful henchman of the emperor Alexander. He  was one of 
the original co-signatories of the Holy Alliance, though he signed 
it with reluctance; and in the counsels of the Grand Alliance he 
allowed himself to be practically subordinated to Alexander and 
later to Metternich. At the various congresses, from Aix-la- 
Chapelle (1818) to Verona (1522), he showed himself in sym- 
pathy with the repressive policy formulated in the Troppau 
Protocol. The promise of a constitution, which in-the excitement 
of the \Var of Liberation he had made to his people, remained un- 
fulfilled. But though reluctant to play ;he part of a constitutional 
king, Frederick William laboured assiduously at the enormous 
task of administrative reconstruction involved in welding the 
heterogeneous elements of the new Prussian kingdom into a united 
whole. He was sincerely religious; but his well-meant efforts to 
unite the Lutheran and Reformed Churches, revealed the limits 
of his paternal power; not till 1834, after a regime of coercion 
and confiscation, was outward union secured on the basis of com- 
mon worship but separate symbols, the opponents of the measure 
being forbidden to form communities of their own. With the 
Roman Catholic Church, too, the king came into conflict on the 
vexed question of "mixed marriages," a conflict in which the 
Vatican gained an easy victory (see BUNSEN, CHRISTIAN CHARLES 

JOSIAS) . 
The revolutions of 1830 strengthened Frederick William in his 

reactionary tendencies; the question of the constitution was in- 
definitely shelved. and in 1831 Prussian troops concentrated on 
the frontier helped the task of the Russians in reducing the mili- 
tary rising in Poland. Yet, in spite of all. Frederick William was 
beloved by his subjects. who valued him for the simplicity of his 
manners. the goodness of his heart and the memories of the dark 
days after 1806. He died on June 7 .  1840. In  1824 he had con- 
tracted a morganatic marriage with the countess Auguste von 
Harrach. whom he created Princess von Liegnitz. He  wrote Luther 
i n  B e z q  auf die Kirchefzagenda aon 1822 und 1823 (Berlin, 1827), 
Remzniszenzen aus der Kampagne 1792 in  Frankreich, and Journal 
meiner Brigade in der Kampagne am Rhein  1793. 

me correspondence (Briefwechsel) of King Frederick William 111. 
and Queen Louise with the emperor Alexander I. has been published 
(Leipzig, 1900) and also that between the king and queen ( ib .  1903)~ 
both edited by P. Bailleu. See W. Hahn, Friedrich Wilhelm I l l .  und 
Luise (3rd ed., LeipzJg, 1877) ; M. W. Duncker, Aus der Zeit Friedrichs 
des Grossen und Frzedrich Willzelms ZII. (Leipzig, 1876) ; Briefe und 
Aktenstucke zur Geschichte Preussens unter Friedrich Wzlhelm 111. 
(ed. Riihl, 3 vols., 1899-1902). 
FREDERICK WILLIAM IV. ( I  795-1861 1, king of Prus- 

sia, eldest son of Frederick William III . ,  was born on Oct. 15, 
1795. From his first tutor, Johann Delbruck, he imbibed a love 
of culture and art,  but after a time Delbruck was dismissed, his 
place being taken by the pastor and historian Friedrich Ancillon, 
while a military governor was also appointed. By Ancillon he was 
grounded in religion, in history and political science, and his tutor 
impressed upon him his own hatred of the Revolution and its 
principles. This hatred was confirmed by the sufferings of his 
country and family in the terrible years after 1806, and his first 



FREDERICK WILLIAM 
experience of active soldiering was in the campaigns that ended in 
the occupation of Paris by the Allies in 1814. On his return to 
Berlin he studied art under the sculptor Christian Daniel Rauch 
and the painter and architect Karl Friedrich Schinkel (1781- 
1841), proving himself in the end a good draughtsman, a born 
architect and an excellent landscape gardener. At the same time 
he was being tutored in law by Savigny and in finance by a series 
of dist~nguished masters. In 1823 he married the princess Eliza- 
beth of Bavaria, who adopted the Lutheran creed. The union, 
though childless. was very happy. A long tour in Italy in 1828 
was the beginning of his intimacy with Bunsen and did much to 
develop his knowledge of art and love of antiquity. 

On his accession to the throne in 1840 Frederick William re- 
versed the unfortunate ecclesiastical policy of his father, allo\ving 
a wide liberty of dissent, and releasing the imprisoned archbishop 
of Cologne; he modified the press censorship; he promised the 
deputations of the provincial diets to create a central constitution, 
which he admitted to be required by the royal promises. But the 
idea of the sovereignty of the people was to him utterly abhorrent, 
and even any delegation of sovereign power on his own part would 
have seemed a betrayal of a God-given trust. "I will never," he 
declared, "allow to come between Almighty God and this country 
a plotted parchment. to rule us with paragraphs, and to replace 
the ancient, sacred bond of loyalty." His vision of the ideal state 
was that of a patriarchal monarchy, surrounded and advised by 
the traditional estates of the realm-nobles, peasants, burghers- 
and cemented by the bonds of evangelical religion. In Prussia, 
with its traditional loyalty and its old-world caste divisions, he 
believed that such a conception could be realized, and he stood 
half-way between those who would have rejected the proposal 
for a central diet altogether as a dangerous "thin end of the 
wedge," and those who would have approximated it more to the 
modern conception of a parliament. \Vith a charter, or a repre- 
sentative system based on population, he would have nothing to 
do The united diet which was opened on Feb. 3, 1847, was no 
more than a congregation of the diets instituted by Frederick 
LVilliam I11 in the eight provinces of Prussia Unrepresentative 
though it was-for the industrial working-classes had no share 
in it-it at  once gave voice to the demand for a constitutional 
system 

The re\-olutionary outbreaks of 1848 rudely awakened Fred- 
erick IVilliam from his mediaeval dreamings; he even allowed 
himself to be carried a

w

ay for a while by tne popular tide. The 
loyalty of the Prussian army remained inviolate; but the king 
was too tender-hearted to use military force against his "beloved 
Berliners." and when the victory of the populace was thus assured 
his impressionable temper yielded to the general enthusiasm. 
He paraded the streets of Berlin wrapped in a scarf of the Ger- 
man black and gold, symbol of his intention to be the leader of 
the united Germany; and he even wrote to the indignant tsar in 
praise of "the glorious German revolution" But the united 
Germany which he was prepared to champion was not the demo- 
cratic state of the Frankfort national parliament, but the old 
Holy Roman Empire, the heritage of the house of Habsburg. 
Finally, when Austria had been excluded from the new empire, 
he replied to the parliamentary deputation that came to offer him 
the imperial crown that he might have accepted it had it been 
freely offered to him by the German princes, but that he would 
never stoop "to pick up a crown out of the gutter." 

In fact the German empire would have lost immeasurably had 
it  been the cause rather than the result of the inevitable struggle 
with Austria. However that may be, Frederick Willidm's refusal 
gave the deathblow to the parliament and to all hope of the 
immediate creation of a united Germany. For Frederick William 
the position of leader oi Germany now meant the employment of 
the military force of Prussia to crush the scattered elements of 
revolution that survived the collapse of the national movement. 
His establishment of the northern confederacy was a reversion 
to the traditional policy of Prussia in opposition to Austria, 
which, after the emperor Kicholas had crushed the insurrection 
in Hungary, was once more free to assert her claims to dominance 
in Germany. But Prussia was not ripe for a struggle with Austria, 

and the result was the hun-iliating convention of Olmiitz (Nov. 
29, 18jo) ,  by which Prussia agreed to surrender her separatist 
plans and to restore the old constitution of the confederation. 
Yet Frederick William had so far  profited by the lessons of 1848 
that he consented to establish (1850) a national parliament, 
though with a restricted franchise and limited powers. 

I n  religious matters Frederick TVilliam sought a rapproche- 
ment between the Lutheran and Anglican churches, the first- 
fruits of which was the establishment of the Jerusalem bishopric 
under the joint patronage of Great Britain and Prussia; but the 
only result of his efiorts was to precipitate the secession of J. H. 
Newman and his followers to the Church of Rome. I n  the sum- 
mer of 1 8 j i  he had a stroke of paralysis, and a second in October. 
From this time, with the exception of brief intervals, his mind 
was completely clouded, and the duties of government were under- 
taken by his brother William (afterwards emperor), who on 
Oct. 7,  1858, was formally recognized as regent. Frederick Wil- 
liam died on Jan. 2 ,  1861. 

Selections from the correspondence (BrieJ-dechsel) of Frederick Wil- 
liam IV. and Bunsen were edited by Ranke (Leipzig, 1873) ; his proc- 
lamations, speeches, etc., from March 6, 1848 to May 31, 18j1, have 
been published (Berlin, 18j1) ; also his correspondence with Bettina 
von Arnim, Bettina von Arnim uxd Frirdrich W'illzelm II'., unge- 
druckte Briefe und Aktenstiicke, ed. L. Geiger (Frankfort-on-Main, 
1902) .  See L. von Ranlre, Friedriclz Withelm IV., Ronig oon Preztssen 
(works 51, 5 2  also in Allgem. deutsche Biog. vol. vii.), especially for 
the king's education and the inner history of the debates leading up to 
the united diet of 1847; H. von Petersdorff, Konig Friedriciz Willzelm 
IV.  (Stuttgart, 1900) ; H. von Poschinger (ed.),  L7nter Friedrich 
TVilhelm IV.  Denkwiirdigkeiten des illinisters Otto Frlzr. vo-rz Man- 
teuffel, 1848-18j8 (3 vols., rgoz), and Prezissens auswartige Politik, 
18jo-18,qS (3  vols., ib., rgoz), documents selected from those left by 
Manteuffel; F. Rachfahl, Deutschland, Konig Friedrich Wilhelm IV.  
und die Berliner Marzrevolution (Halle, I ~ O I ) ,  Die deutsche Politik 
Konig Friedrich Wilhelm IV., i m  Winter 1848-49 (Munich, 1919). 

FREDERICK WILLIAM (1620-1688), elector of Branden- 
burg, called the "Great Elector," was born in Berlin 011 Feb. 16. 
1620, the son of the elector George JVilliam of Brandenburg and 
Elizabeth Charlotte, daughter of Frederick IY elector palatine. 
From 1634 to 1637 he was at  the Cniversity of Leiden, where his 
outlook was strongly influenced by what he saw of the maritime 
and commercial strength of tt:: Ketherlands and of the policy of 
the house of Orange, conducted as it was in the shadow of the great 
pol-rers Spain and Austria. 

In  Dec. 1640 Frederick JVilliam succeeded his father. H e  came 
to power a t  a time when Brandenburg, devastated already in the 
course of the Thirty Years' War ( q . ~ . ) .  was closely bound to Aus- 
tria by the peace of Prague of 1635 but in fact still occupied by 
Snedish troops. In  these circumstances a new ruler could attempt 
no sudden change of policy, and Frederick Ji'illiam's aim was to 
extricate himself gradually from the oppressive Austrian con- 
nection and to gain an armistice with Sweden. The latter he 
achieved in July 1641, thus terminating the fighting in Branden- 
burg without waiting for the general peace negotiations, which 
were not concluded till the peace of M7estphalia (1648). By this 
treaty Frederick William had to abandon his designs on western 
(Swedish) Pomerania-with its control of the Oder estuary and 
the important harbour of Stettin-and to be content with eastern 
Ponlerania together with the secularized bishoprics of Halberstadt 
and Minden and the reversion of Nagdeburg. 

During the Swedish invasion of Poland (1655-56) Frederick 
TVilliam: by unscrupulously breaking his alliance with the Poles, 
was able to assert Brandenburg's sovereignty over ducal Prussia 
(East Prussia), hitherto held as a fief of the Polish crown; and he 
won international recognition for this change a t  the peace of 
Oliva (1660). His groxing activity in foreign affairs reflected the 
increasing military and financial strength of his lands. His v-idely 
scattered territories, hitherto united only by allegiance to the 
ruling house, were now integrated administratively. while the ruler 
made his revenues independent of the consent of the estates by 
developing a fixed system of direct and indirect taxation, thus 
laying the financial basis for a standing army. These develop- 
ments provoked strenuous opposition from the estates, especially 
in Prussia, and entailed the abrogation of many traditional liber- 
ties, but Frederick William overcame all resistance. Thus under 



him the  Hohenzollern state received the  imprint of absolutism, 
and  the  foundation of the future strength of the Prussian mon- 
archy was laid. 

F rom his time the army was the focus of the developing state 
and its administrative organization, and the mercantilist economy, 
invigorated by increasing incorne from taxation. was orientated to 
meet the army's requirements. LTnder Frederick William. how- 
ever. the strength of the army was still variable between peace- 
time and wartime. hIoreover, i t  could not yet be maintained solely 
on the electoral and ducal revenues, so that foreign subsidies were 
also required, and these in turn restricted Brandenburg's freedom 
in the  diplomatic field. 

During the struggle between Louis X I V  of France and the Habs- 
burgs of Austria and of Spain the elector had alternately sought 
a n  alliance with France and with Austria, and the changeability of 
his policy demonstrated the relative weakness of a ruler not yet 
able to  maintain an  independent course between the great powers. 
This weakness xvas emphasized by the scant attention paid to Bran- 
denburg in the various peace negotiations. Thus in spite of ex- 
treme military exertions he never achieved his ultimate aim, the 
acquisition of \vestern Pomerania, and Brandenburg remained with 
no satisfactory seaport. Even after his brilliant victory over the 
Sxvedes a t  Fehrbellin (June 1675) and their final expulsion from 
Germany (Jan. 1679). Frederick William was obliged. under 
French pressure, to give up his conquests a t  the peace of Saint- 
Germain-en-Laye (June 1679). Thus he could never realize fully 
his plans to found a maritime and commercial power on the Dutch 
model. His establishment of a navy and his formation of an 
Africa company (1682), with the subsequent colonizing ventures 
along the Guinea coast, are a mere episode in Brandenburg- 
Prussian history. 

Nevertheless by the edict of Potsdam (Nov.  8,  1685'1. which wel- 
comed French Huguenot immigration, Frederick Jt'illiam intro- 
duced to  his state a new population both shrewd and industrious, 
without which the industrial and commercial development of 18th- 
century Prussia would have been unthinkable. I n  this, the inter- 
ests of the state and the elector's personal convictions combined 
as in no other of his undertakings. 'I'he protection of Protestant- 
ism in Europe was always an essential element in Frederick IVil- 
liam's policy no matter how often it might have to give place to 
expediency. His tenacious political ambition drew much of its 
strength from his Calvinistic belief in predestination, which en- 
abled him to regard himself and his state as the instruments of God. 

Frederick William represented the best type of 17th-century 
continental ruler. For him as for Louis X I V  the person of the 
monarch and the interest of the state constituted an inseparable 
unity. His dynastic-patrimonial v ie~v of the state and his belief 
in the  traditionally religious nature of the princely office were ex- 
pressed in his political testaments of 1667, 1680 and 1686. Fred- 
erick William died a t  Potsdam on May 9: 1688. 

During his stay in the Netherlands Frederick l&'illiam had made 
the  acquaintance of Frederick Henry, prince of Orange, whose 
daughter: Louisa Henrietta, he married in 1646. Their eldest son 
Karl Emil had died in 1674, and it \\-as the second son Frederick 
(111) who succeeded to the electorate on Frederick William's 
death. By his second wife, Dorothea of Holstein-Gliickburg, whom 
h e  married in 1668, Frederick LVilliarn had four other sons. who 
received territories from the family lands under his will. Frederick 
William's enactments have been published as Lirkzcndcn find Ak- 
tenstiicke zur Gescl~ickte dcs Knrfiirsten Friedriclz JVill.lel+~ts von 
Brandenbz~rg, 23 vol. (1 564-1929), 

BIBLIOGRAPHY,--4. Waddington, Le Grand  Electeur  FrCddric Guil- 
lannze de  Bralzdrbourg, 2 vol. (190.5-08) ; 0. Hintze, Die Hohenzollern 
u n d  ih r  W ~ r k  (1915) ; G. Kiintzel, Die drei grosherl Hoherz,-ollern zdnd 
der Au f s t i eg  Preussens inz 17. und  18. Jahrhundert  (1922) ; H .  vorl 
Petersdorff. Der G r o ~ s e  Rur!iirst (1926) ; F. L. Carsten, I'he Origins of 
Prussia ( 1954). (8. SK.) 

FREDERICTON, the capital of New Brunswick, Can., and 
the  seat of York county. is situated on the banks of the Saint John 
river, about 85 mi. from its mouth. and is surrounded by ~ ~ o o d e d  
hills. A small city (1961 pop. 19.6833, i t  is the site of the pro- 
vincial University of New Brunsnick, founded 1785, and the pro- 
vincial Teachers' college, founded 1847, and is the episcopal seat 

of the Anglican diocese of Fredericton and the headquarters of the 
Kew Brunswick area of the Canadian army and of the Royal 
Canadian Mounted Police. There are many fine buildings includ- 
ing those of the university. the provincial legislature. the Lord 
Beavcrbrook Art gallery. the buildings of the dominion research 
station maintained by the federal department of agriculture, and 
the Anglican cathedral. 

Originally settled by United Empire Loyalists under the name of 
St. Ann's Point in 178.3. Fredericton was made provincial capital 
in 1785 and became a city in 1848. Primarily a centre of govern- 
ment and education. it also has some industrial and commercial im- 
portance: it is the shopping and distributive centre of central 
S e w  Brunslvick; it has several quality shoe 'factories; and it has 
a number of industries concerned with the processing of wood-a 
canoe factory, lumber mills and a plastics plant. But perhaps 
Fredericton's chief claim to distinction is its literary tradition: 
among its first Loyalist residents was the Rev. Jonathan Odell, 
the Tory satirist of the American Revolution; the first novel by 
a native Canadian, St.  C'rsztla's Convent, or,  The ~Vun of Canczda 
(1824,) was written there by Julia Catherine H a r t ;  three of the 
leading Canadian poets. Charles (later Sir Charles) Roberts. Bliss 
Carman and Francis Sherman, lvere born there: and the city is the 
site of publication of two litcrary magazines-The Fiddlelzeczd and 
Tile At/tr?ztic ..ld~locntc. (D. P.) 

FREDERIKSBERG, an independent municipality in the 
metropolitan area of greater Copenhagen (cl.~.'!. Den. Pop. 
(1960) 114,255. Founded in 1651 by King Frederik 111. it became 
completely encircled by Copenhagen early in the 20th century ~vhen 
the capital absorbed several former municipalities. It contains the 
Frederiksberg park, the Copenhagen zoo. the town hall ( 1953'I. the 
Royal Veterinary and Agricultural High school, the state hroad- 
casting service. a commercial college and the military academy in 
Frederiksbern nalace ic.  1700 1. The main industries include the 
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Royal Copenhagen Porcelain factory and a cable and wireworks. 
iC .  F .  G. A.)  

FREDERIKSBBRG nnzt, a county in northeast Zealand, 
Den.. named after the magnificent castle of Frederiksborg in the 
town of Hillerdd. Pop. (1960) 181.663. .\rea 519 sq.mi. Lying 
bet~veeil Ise Fjord and the busy gresund. its greatly undulating 
surface of glacial sands and clays is lake strelvn and well wooded. 
The fertile loams support prosperous mixed farming. The port of 
Elsinore (q . t l . ;  Helsing@r) is the largest town (pop. 23,897 in 
1955) followed by Hillerfld (10.840). the county administrative 
centre. Kronborg castle near Elsinore once controlled the north- 
ern entry to Oresund. (HA.  T.) 

FREDHOLM, ERIK IVAR 11 866-1 92 7 ) .  Swedish mathe- 
matician, whose chief contribution to mathematics \\-as on integral 
equations. was born a t  Stockholm. April 7, 1866, and died there 
Aug. l i .  1927. He  took his doctor's degree a t  Uppsala in 1898, 
became an actuary and in 1906 was appointed professor of theo- 
retical physics in Stockholm. He  published his paper on integral 
equations in 1903, inaugurating the modern theory of this topic. 
For this he received the LVallmark prize of the Swedish Academy 
of Science and the French Academy's Poncelet prize. 

See Oezivves conzpl2tas de Iz'ar Fredlzolnt (1955). (0. OE.) 

FREDONIA, a village of Chautauqua county in western New 
'I'ork, C.S., 45 mi. S.\LT. of Buffalo. I t  mas settled in 1804 and 
incorporated in 1829. I t  is in the grape-growing region and manu- 
factures grape products as its major industry. The first gas well 
in the C.S. to be harnessed for fuel was discovered nearby in 1821 
and Fredonia soor1 boasted the nation's first gaslit street. General 
La Fayette visited Fredonia during his 1824-25 visit to the U.S. 
The first local unit of the Grange and one of the first local organi- 
zations that helped found the \\'oman's Christian Temperance 
union mere formed there. The village is served by excellent rail, 
high~vay and air transportation facilities, and ocean-going vessels 
serve Dunkirk. two miles away on Lake Erie. The State Univer- 
sity of New 170rk college of education is in Fredonia. For com- 
parative population figures see table in NEW YORK: Population. 

(A. W. B.; X.)  
FREDRIKSTAD, a town of @stfold fylke (county),  Nor- 

way, located 58 mi. S. of Oslo. Pop. (1959 est.) 13.827. I t  lies 



FREEBENCH-FREE CHURCH OF SCOTLAND 
at the mouth of the Glomma river on the eastern shore of Oslo to its ancient footing, was passed in spite of the earnest remon- 
fiord and has a first-class harbour that is kept open in winter. I t  strances of the Scottish people. For many years afterward (until 
is a lumber-rnilling and fishing town with a variety of manufac- 1781) the assembly continued to instruct each succeeding commis- 
tures. In  1957 a 2,700-ft. high-level bridge over the Glomma was sion to make application, to the king and the parliament for redress 
opened. The town was founded by Frederick I1 in 1567, and its of the grievance. But meanwhile a new phase of Scottish ec- 
grass-covered ramparts and fortified gates date from that time. clesiastical politics commonly known as Moderatism had been 
The environs of Fredrikstad are rich in rock carvings, monumental inaugurated. during the prevalence of which the church became 
stones and grave barrows from the early centuries of the Christian even more indifferent than the lay patrons themselves to the rights 
era. (S. KN.) of the congregations with regard to the "calling" of ministers. 

FREEBENCH, in English lam, the interest which a widow The "Veto" Act.-The result was a protracted struggle-iden- 
had in the copyhold lands of her husband, corresponding to dower tifiable as the third reforming period in the Scottish church, which 
in the case of freeholds. I t  depended upon the custom of the lasted until the Disruption of 1843-which entered on its final 
manor. but as a general rule the widow took a third for her life stage with the passing in 1834 of the "Veto" act. This declared it  
of the lands of which her husband died seized, but it might be an to be a fundamental law of the church that no pastor should be 
estate greater or less than a third. Freebench disappeared with intruded on a congregation contrary to the will of the people, and 
the abolition of copyhold tenures by the Law of Property act 1922 provided that the simple dissent of a majority of heads of families 
and the Administration of Estates act 1925. in a parish should be enough to warrant a presbytery in rejecting a 

FREE CHURCH FEDERAL COUNCIL, an organization presentee. The question of the legality of this measure soon came 
that enables the free churches of England and IVales to act unitedly to be tried in the civil courts; and it was ultimately answered in a 
in matters of common concern, was formed in 1940 by the union sense unfavourable to the church by the decision (1838) of the 
of the National Council of the Evangelical Free Churches (founded ,court of session that a presbytery had no right to  reject a presentee 
1896) and the Federal Council of the Evangelical Free Churches simply because the parishioners protested against his settlement, 
(formed 1919). I t  works through nearly 500 local councils, which but was bound to disregard the veto (see CHALMERS, THOMAS).  
send delegates to an annual congress and elect representatives to This decision elicited from the assembly of that year a new 
the national cou~lcil; the associated free church denominations, declaration of the doctrine of the spiritual independence of the 
which include the Methodists, Baptists, Congregationalists. Pres- church. The "exclusive jurisdiction of the civil courts in regard 
byterians and some others, send direct representatives to congress to the civil rights and emoluments secured by  law to the church 
and council. The annual congress hears distinguished preachers and the ministers thereofn was acknowledged without qualifica- 
and speakers and discusses matters of common concern. The tion. At the same time it was insisted that "in all matters touch- 
council attends to continuing business, which includes encourage- ing the doctrine, discipline and government of the church her 
ment of co-operation between the free churches, maintenance of judicatories possess all exclusive jurisdiction founded on the 
rights, representation of the free-church vie\vpoint to'parliament. ivord of God." And it was resolved to assert, and at  all hazards 
negotiation ~ ~ i t h  central and local authorities and the expression defend. this spiritual jurisdiction, and firmly to enforce obedience 
of free-church opinion on public questions. The council has a to the same upon the office bearers and members of the church. 
chaplaincy department, responsible with the ministry of health for The decision of the court of session having been confirmed by 
free-church chaplains in hospitals, and a youth and education de- the house of lords early in 1839, it was decided in the assembly 
partment. which co-ordinates youth work among the free churches of that year that the church should reaffirm the principle of "non- 
and maintains contact with the ministry of education and the intrusion" as an integral part of the constitution of the Reformed 
Church of England on religious instruction in schools. Church of Scotland, and that a committee should be appointed to 

The council is presided over by the moderator. ~ h o  holds office confer with the government with a view to the prevention, if 
for a year and is the representative leader of the free churches. possible, of any further collision between the civil and ecclesias- 

See E. K. H. Jordan, Free Churrh U n i t y  (1956) .  ( A .  . tical authorities. 
FREE CHURCH OF SCOTLAND. In one sense the Yet the conference with the government had no practical re- 

Free Church of Scotland dated its existence from the Disruption sult, and grave complications were arising over other cases where 
of 1843, in another it claimed to be the rightful representative of congregations objected to ministers "intruded" by  patrons. I n  
the National Church of Scotland (see SCOTLAND, CHURCH OF) as the circumstances it \\-as resolved by the assembly of 1842 to 
it was reformed in I j60. In  th,e ecclesiastical history of Scotland transmit to the queen, by the hands of the lord high commis- 
the Free Church saw three great reforming periods. In each of sioner, a "claim, declaration and protest," complaining of the 
these the inherent scriptural right of the church to exercise a encroachments of the court of session. and also an address pray- 
spiritual jurisdiction in which it is responsible to Christ alone ing for the abolition of patronage. The home secretav's answer 
was asserted and practically maintained. The first reformation (received in Jan. 1843j gave no hope of redress. 
extended from I j60, when the church freely held its first general Difficulties of the Church.-A final appeal to  parliament by 
assembly and of its own authority acted on the First Book of petition was in &larch 1843, wh&, by a majority of 13 j ,  
Discipline, to I j92, when its presbyterian order mas finally and the house of commons declined to attempt any redress of the 
fully ratified by the parliament. The second period began in grievances of the Scottish Church. At the first session of the 
1638. ~vhen, after zo years of suspended animation. the assembly follo~ving general assembly (May 18, 1843) the reply of the non- 
once more shook off episcopacy, and terminated in 1649, xhen .intrusion party was made in a protest, signed by upward of 2 0 0  

the parliament of Scotland confirmed the church in its liberties in commissioners, to the effect that since, in their opinion, the recent 
a larger and ampler sense than before. The Westminster stand- decisions of the civil courts. and the still more recent sanction 
ards were ratified, lay patronage was abolished and the coronation ,f these decisions by the legislature, had made it impossible at  
oath itself framed in .accordance with the principles of presby- that time to hold a free assenlbly of the church as by law estab- 
terian church government. The Revolution settlement of 1690 lished they therefore  protest that it shall be lawful for  us. and 
was not so entirely favourable to the freedom of the church as the such other as may concur with us, to  u,ithdralv 
legislation of 1649 had been. Presbyterianism was re-established, to a separate place of for the purpose of taking steps 
and the old rights of patrons were again discontinued: but the large for  ourselves and all who adhere to us--maintaining \vith us the 
polvers which had been conferred on congregations by the act of Confession of Faith and standards of the Church of Scotland as 
1649 were not wholly restored. Kevertheless, the great principle heretofore understood-for separating in an orderly way from 
of a distinct ecclesiastical jurisdiction, embodied in the Confession the Establishment, and thereupon adopting such measures as may 
of Faith, accepted without reservation, and a presbyterian be competent to us, in humble dependence on God's grace and 
polity effectively confirmed both then and at the ratification of the the aid of His Holy Spirit, for the advancement of His glory. 
treaty of union. This settlement, however, did not long subsist the extension of the gospel of our Lord and Saviour, and the ad- 
unimpaired. In  1712 the Act of Toleration, restoring patronage ministration of the affairs of Christ's house according to His holy 



FREE CHURCH OF SCOTLAND 
word." The reading of this document was followed by the with- 
drawal of the entire nonintrusion party to another place of meet- 
ing, where the first assembly of the Free Church was constituted, 
with Thomas Chalmers as moderator. This assembly sat from 
M a y  18 to May 30 and transacted a large amount of important 
business. On May 23, 396 ministers and professors publicly signed 
their names to the Act of Separation and deed of demission by 
which they renounced all claim to the benefices they had held in 
connection with the Establishment, declaring them to be vacant 
and consenting to their being dealt with as such. By this impres- 
sive proceeding the signatories voluntarily surrendered an annual 
income amounting to fully 61oo.ooo. 

The first care of the voluntarily disestablished church was to 
provide incomes for its clergy and places of worship for the peo- 
ple. Chalmers had already prepared a carefully matured scheme, 
according to which "each congregation should do its part in sus- 
taining the whole, and the whole should sustain each congrega- 
tion"; and a t  the first assembly it  was announced that upward of 
f I 7,000 had already been contributed. Each successive year 
showed a steady increase in the gross amount of the fund. To 
provide for the erection of the buildings which, it  was foreseen, 
would be necessary, a general building fund, in which all should 
share alike, was also organized, and local building funds were as 
far  as possible established in each parish, with the result that a t  
the first assembly a sum of 6104,776 was reported available. 

At  the end of four years considerably more than 700 churches 
had been provided. During the winter session 1843-44 the di- 
vinity students who had joined the Free Church continued their 
studies under Chalmers and David Welsh (1793-1845); and at 
the assembly of 1844 arrangements were made for the erection of 
suitable collegiate buildings. The New college. Edinburgh, was 
built in 1847 at  a cost of E46,506; and divinity halls were subse- 
quently set up also in Glasgow and Aberdeen. 

The N o n i n t r u s i o n  Party.-During the conflict preceding dis- 
ruption the nonintrusion party strenuously denied that in any one 
respect it  was departing from acknowledged principles of the 
National Church. I t  continued to do so after the disruption. 
I n  1846, however, it was found to have become necessary, "in 
consequence of the late change in the outward condition of the 
church," to amend the "questions and formula" to be used at the 
licensing of probationers and the ordination of office bearers 

These were amended accordingly; and at  the same time it was 
declared that, "while the church firmly maintains the same scrip- 
tural principles as to the duties of nations and their rulers in ref- 
erence to  true religion and the Church of Christ for which she 
has hitherto contended, she disclaims intolerant or persecuting 
principles, and does not regard her Confession of Faith, or any 
portion thereof when fairly interpreted, as favouring intolerance 
or persecution or consider that her office bearers by subscribing 
it profess any principles inconsistent with liberty of conscience 
and the right of private judgment." 

The main difference between the "formula" of the Free Church 
and that  of the Established Church (as at the year 1900) was 
that the former referred to the Confession of Faith simply as 
"approven by general assemblies of this Church," while the lat- 
ter  described it as "approven by the general assemblies of this 
National Church, and ratified by law in the year 1690, and fre- 
quently confirmed by divers Acts of Parliament since that time"; 
and the Free Church inserted an additional clause, "I also approve 
of the general principles respecting the jurisdiction of the church, 
and her subjection to Christ as her only Head, which are con- 
tained in the Claim of Right and in the Protest referred to in 
the questions already put to me"; and also added the words which 
are here distinguished by italics, "And I promise that through 
the grace of God I shall firmly and constantly adhere to  the same, 
and to the utmost of my power shall in my station assert, main- 
tain and defend the said doctrine, worship, discipline and govern- 
ment of this church by kirk-sessions, presbyteries, provincial 
synods and general assemblies, together m'th the liberty and ex- 
clusive jurisdiction thereof; and that I shall, in  my practice, 
conform myself to the said worship and submit to  the said dis- 
cipline [and] government, and exclusive jurisdiction, and not 

endeavour directly or indirectly the prejudice or subversion of the 
same." 

In 1863 a motion was made and unanimously carried in the 
Free Church assembly for the appointment of a committee to  
confer with a corresponding committee of the United Presbyterian 
synod, and with the representatives of such other disestablished 
churches as might be willing to meet and deliberate with a view 
to an incorporating union. Formal negotiations between the repre- 
sentatives of the two churches were begun shortly afterward, 
which resulted in a report laid before the following assembly. 
From this document it appeared that the committees of the two 
churches were not a t  one on the question as to the relation of 
the civil magistrate to the church. While on the part of the Free 
Church it was maintained that he "may lawfully acknowledge, 
as being in accordance with the Word of God, the creed and 
jurisdiction of the church," and that "it is his duty, when neces- 
sary and expedient, to employ the national resources in aid of the 
church, provided always that in doing so, while reserving to him- 
self full control over the temporalities which are his own gift, 
he abstain from all authoritative interference in the internal 
government of the church," it was declared by the committee of 
the United Presbyterian Church that, "inasmuch as the civil 
magistrate has no authority in spiritual things, and as the em- 
ployment of force in such matters is opposed to the spirit and 
precepts of Christianity, it is not within his province to legislate 
as to what is true in religion, to prescribe a creed or form of 
worship to his subjects, or to endow the church from national 
resources." 

Thus in a very short time it had been made perfectly evident 
that a union between the two bodies, if accomplished at  all, could 
be brought about only on the understanding that the question as 
to the lawfulness of state endowments should be an open one. The 
Free Church assembly, by increasing majorities, manifested a 
readiness for union, even although unanimity had not been at- 
tained on that theoretical point. But there was a minority which 
did not sympathize in this readiness, and in 1873, after ten years 
of fruitless effort, i t  was found to be expedient that the idea of 
union with the United Presbyterians should for the time be aban- 
doned. Other negotiations, however, which had been entered 
upon with the Reformed Presbyterian Church at  a somewhat 
later date, proved more successful; and a majority of the minis- 
ters of that church with their congregations were united with the 
Free Church in 1876. 

Theological Developments.-The mind of the Free Church 
was not absorbed only in questions of ecclesiastical polity. The 
colleges of the church have been the home of the most active inter- 
est in theological and historical questions. There was a stormy 
period, however, when extreme conservatism appeared to gain a 
victory. In 1870 W. Robertson Smith (see SMITH, WILLIAM ROB- 
ERTSON) was ordained to the office of professor of oriental lan- 
guages and Old Testament exegesis in the Free Church college, 
Aberdeen. There from the first he advocated views which though 
now widely accepted were then regarded with apprehension. In  
1876 a committee of the Free Church reported so adversely on his 
writings that Smith demanded a formal trial. The indictment 
failed; but a vote of want of confidence was passed, and in 1881 
he was removed from his chair. This event, however, was no 
adequate expression of the real mind of the church. During the 
last quarter of the 19th century the Free Church continued to 
be the most active, theologically, of the Scottish churches. The 
college chairs were almost uniformly filled by theologians and his- 
torians of progressive views, inspired more or less by A. B. David- 
son of New college, Edinburgh. A. B. Bruce, author of The Train- 
ing of the Twelve, etc., was appointed to the chair of apologetics 
and New Testament exegesis in the Glasgow college in 1875; 
Henry Drummond (author of Natural Law i?z the Spiritual World, 
etc.) was made lecturer in natural science in the same college in 
1877 and became professor in 1884; and George Adam Smith 
(author of The Twelve Prophets, etc.) was called to the Hebrew 
chair in 1892. Attempts were made between 1890 and 1895 to 
bring all these professors except Davidson (similar attacks were 
also made on Marcus Dods, afterward principal of the New col- 
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lege, Edinburgh) to the bar of the assembly for unsound teaching 
or writing; but in every case these were abortive, the assembly 
never taking any step beyond warning the accused that their pri- 
mary duty was to teach and defend the church's faith as embodied 
ie the confession. In  1892 the Free Church, following the exam- 
ple of the United Presbyterian Church and the -Church of Scot- 
land (1889), passed a Declaratory act relaxing the stringency of 
subscription to the confession, with the result that a small number 
of ministers and congregations, mostly in the Highlands, severed 
their connection with the church and formed the Free Presby- 
terian Church of Scotland, on strictly orthodox lines. Meanwhile 
other changes were taking place. The standard of parochial and 
congregational activity was raised, a new method of operation de- 
vised. The use of instrumental music was sanctioned and special 
attention given to the promotion of edification, order and reverence 
in public worship. And the establishment principle was almost 
entirely abandoned. 

Establishment of United Free Church.-During the last 
four or five years of the 19th century the Free and United Presby- 
terian Churches, which after the failure of their union negotiations 
in 18 j3 had been connected together by a Mutual Eligibility act en- 
abling a congregation of one church to call a minister from the 
other, devoted their energy to the arrangement of an incorporating 
union. The synod of the United Presbyterian Church resolved 
in 1896 to "take steps toward union," and in the following year 
the Free assembly responded by appointing a committee to confer 
with a committee of the other church. The joint committee dis- 
covered a "remarkable and happy agreement" between the doc- 
trinal standards, rules and methods of the two bodies, and with 
very few concessions on either side a common constitution and 
common "questions and formula" for the admission of ministers 
and office bearers were arranged. A minority, always growing 
smaller, of the Free Church assembly protested against the pro- 
posed union and threatened if it were carried through to test its 
legality in the courts; nevertheless the union was carried through. 
The supreme courts of the churches met separately for the last 
time on Oct. 30, 1900, and on the following day the union was 
completed, and the United Free Church of Scotland (q.v,) entered 
on its career. The protesting and dissenting minority at once 
claimed to be the Free Church. They met outside the Free assem- 
bly hall on Oct. 31 and, failing to gain admission to it, withdrew to 
another hall, where they held the remaining sittings of the as- 
sembly. 

I t  was reported that between 16,000 and 17,000 names had been 
received of persons adhering to the antiunionist principle. At 
the assembly of 1901 it was stated that the Free Church had 25 
ministers and at  least 63 congregations. The character of the 
church is indicated by the fact that its ofice bearers were the faith- 
ful survivors of the decreasing minority of the old Free Church, 
which had protested against the disestablishment resolutions, 
against the relaxation of subscription, against toleration of the 
teaching of the Glasgow professors and against the use in worship 
of organs or of human hymns. I ts  congregations were mostly in 
the Gaelic-speaking districts of Scotland. I t  was confronted with 
a very arduous undertaking; congregations grew in number but 
were far from each other, and there were not nearly enough min- 
isters. But the little church continued with indomitable courage 
and without any compromise of principle. , The Declaratory act of 
1892 was repealed after a consultation of presbyteries, and the old 
principles as to worship were declared. The desire of the Church 
of Scotland to obtain relaxation of its formula was declared to 
make union with it impossible. 

The decision of the house of lords in 1904, which declared that 
the funds and property of the Free Church belonged to the mi- 
nority who had opposed the union of 1900 (see UNITED FREE 

CHURCH OF SCOTLAND), did not bring the trials of the Free Church 
to an end. In  the absence of any arrangement with the Gnited 
Free Church, it could gain possession of the property only by an 
application in each particular case to the court of session, and a 
series of lawsuits began. The urgent task was that of supplying 
ordinances to congregations. The problem was faced with energy 
and enthusiasm, but remained serious. 

I n  1956 the Free Church of Scotland was constituted of 15 pres- 
byteries, of which I 2 were in northern Scotland and the Hebrides. 
I t  had foreign mission centres at Kingwilliamstown, South Africa; 
Lima, Peru; and Lakhnadan, hladhya Pradesh, India. Under its 
overseas missions it  had congregations at  Vancouver, B.C., Fort  
William and Toronto, Ont., Winnipeg, Man., Prince Edward Island 
and Detroit, Mich. For  the training of its ministers it  had main- 
tained its own theological college in Edinburgh. 

See SCOTLAND, CHURCH OF; UNITED FREE CHURCH OF SCOT- 
LAND. 

FREEDMEN'S BUREAU (officially the BUREAU OF FREED- 
MEN, REFUGEES AND ABANDONED LANDS), a bureau created in the 
United States war department by an act of congress (March 3, 
1865), to last one year. but continued until 1872 by later acts. 
I ts  establishment was due partly to the fear entertained by  the 
north that the southerners if left to deal with the Negroes would 
attempt to re-establish some form of slavery, partly to the ne- 
cessity for extending relief to needy Negroes and whites in the 
lately conquered south, and partly to the need of creating some 
commission or bureau to take charge of lands confiscated in the 
south. At the head of the bureau was a commissioner, Gen. 0 .  0. 
Howard, and under him in each southern state was an assistant 
commissioner with a corps of local superintendents, agents and 
inspectors. The officials had the broadest possible authority in 
all matters that concerned the Negroes. The work of the bureau 
may be classified as follows: ( I )  distributing rations and medical 
supplies among the Negroes; (2) establishing schools for them 
and aiding benevolent societies to establish schools and churches; 
(3)  regulating labour and contracts; (4) taking charge of con- 
fiscated lands; and (5) administering justice in cases in which 
Negroes were concerned. For several years the former slaves 
were under the almost absolute control of the bureau. Whether 
this control had a good or bad effect is still disputed. Much neces- 
sary relief work was done, but demoralization was also caused by 
it. In  educating the Negroes the bureau made some progress, but 
the instruction imparted by the missionary teachers resulted in 
giving the former slaves notions of liberty and racial equality that 
led to much trouble, finally resulting in the hostility of the whites 
to Negro education. When Negro suffrage was imposed by con- 
gress upon the southern states, the bureau aided the Union league 
(q.v.) in organizing the Negroes into a political party opposed to 
the whites. A large majority of the bureau officials secured office 
through their control of the Negroes. The failure of the bureau 
system, its discontinuance, in the midst of reconstruction, without 
harm to the Kegroes, and the intense hostility of the southern 
whites to the institution, caused by the irritating conduct of bureau 
officials, are indications that the institution was not well conceived 
nor wisely administered. 

FREEMAN, EDWARD AUGUSTUS (1823-18g~), Eng- 
lish historian, an authority on English history of the 11th and 
12th centuries, was. regius professor of modern history a t  Ox- 
ford from 1884 until his death. He was born a t  Harborne, 
Staffordshire, on Aug. 2. 1823, and educated privately. H e  went 
to Trinity college, Oxford, with a scholarship in 1841 and be- 
came a fellow there four years later. Thereafter he devoted 
himself to a life of study, publishing an enormous number, even 
by 19th-century standards, of books, pamphlets and articles in 
periodicals. A great controversialist, he campaigned actively in 
support of Gladstone, especially in condemning the "Bulgarian 
atrocities," and stood unsuccessfully for parliament on several 
occasions. He died while on holiday a t  Alicante, Spain, on March 
16. 1892. 

Freeman's cardinal virtue is insistence on the unity of his- 
tory and on the use of original sources, but he was insufficiently 
critical to be a reliable interpreter of those sources he him- 
self used and he brought to historical controversy acerbity, bias 
and intolerance, notably in his prolonged attack on J. A. Froude 
(q.v.) through the agency of the Saturday Review, in a degree 
which was harmful and misleading. Modern scholarship would 
hardly differ from the emphasis pIaced in Freeman's great work, 
History of the Norman Conquest (6 vol., 1867-79), on the con- 
tinuity of Anglo-Saxon elements after 1066, but in detail the work 
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exhibits many of the faults which its author was quick to criticize 
in others. In  particular, Freeman's description of the battle of 
Hastings, or, as he with mistaken pedantry would have it. the 
battle of Senlac, was shown by J. H.  Round (Feudal England, 
189 j )  to be quite inaccurate. 

FREEMAN, JOHN RIPLEY (13~5-1932), U.S. civil en- 
gineer. was born in Jlrest Bridgeton. Me.. on July 27, 18 js. Gradu- 
ated from l\lassachusetts Institute of Technology in 1876, he spent 
about ten years in hydraulic engineering and another ten years 
as chief engineer of a fire insurance company. H e  became con- 
sultant for various water commissions in Massachusetts and Rhode 
Island (18gj-1904) and for the New Tork Board of Water Sup- 
ply from 1905 until his death. He served as consultant on the 
Panama canal (1905-08) and planned the Hetch Hetchy ~ ~ a t e r  
supply for San Francisco (1908-10). He was adviser to the 
Chinese government on the improvement of the Grand canal 
(1917-20). In  1924 he was consultant for the Chicago sanitary 
district on the control of Great Lakes levels. Freeman was presi- 
dent of the Iklanufacturers Mutual Fire Insurance Co., Providence. 
R.I., from 189 j. He wrote extensively on hydraulics, fire protec- 
tion and earthquake damage. 

Freeman died a t  Providence on Oct. 6, 1932. (S. C. HR.) 
FREEMAN, MARY ELEANOR (nCe WILKINS) (18 52- 

1930). U.S. writer whose best stories and novels are concerned with 
New England village life, was born in Randolph, Mass., Oct 31, 
1852. In 1867 the family moved to Brattleboro. Vt. Mary gradu- 
ated from high school there. had one year a t  hlount Holyoke 
seminary, South Hadley, Mass., and read omnivorously. She be- 
gan writing stories and verse for children. iVhen death took her 
immediate family, she returned to Randolph and lived xith the 
John Wales family; in their house, in the 1880s and 18gos, she did 
her best writing. 

I n  1902 she married Charles M. Freeman of Metuchen. N.J.. 
where she lived till her death on March 13, 1930. 

Though she produced a dozen volumes of short stories and as 
many novels. Mrs. Freeman is remembered chiefly for the first 
two collections of stories-A Humble  Romance  (188;) and A 
N e w  England Nun And Other Stories (1891) and the novel Pem- 
broke (1894). Her  theme is pride within poverty. Typically, 
her upstanding characters ask more of life than could be had in 
their cramped New England villages. Defeated, they develop ab- 
normalities of pride and will. This is a grim subject but it is 
handled deftly, a t  times humorously and with fine narrative art. 

See Edward Foster, Mary E. Wilkins Freeman (19j6), a full length 
study with bibliography. (E  F.) 

FREEMAN, SIR RALPH (1880-1950), British civil en- 
gineer, distinguished as the designer of great bridges. was born in 
London on Sov .  27, 1880. On leaving the Central Technical col- 
lege, Kensington. in 1901 he joined a firm of consulting engineers, 
of which he was made a partner I I years later. H e  became senior 
partner in 1921 and remained in active control of the firm, knonn 
later as Freeman, Fox and partners, until his death. He carried 
out i m p o r t ~ n t  work in many parts of the world, including the 
Victoria falls bridge over the Zambesi river, the Royal Naval 
Propellant factory during World War 11, the Furness shipbuilding 
yard and the five major bridges constructed in the Rhodesias for 
the trustees of .Alfred Beit. 

Freeman's best-known work was the Sydney harbour bridge, 
completed in 1932; its main arch span, 1,650 ft. long, is one of the 
largest in the world. Freeman prepared designs for the bridge over 
Auckland harbour, K.Z.; the Dome of Discovery for the Festival 
of Britain, 19 j1 ; and, as joint engineer, for the projected River 
Severn suspension bridge. He played an active part in the de- 
velopment of engineering science, being from 1923 to 1936 a 
member of the Steel Structures Research committee and chairman 
of the panel responsible for producing the committee's recommen- 
dations for design. 

H e  was knighted in 1947 and died at  Finchley. London. on 
March 11, 19jo. (J. F.  BR.) 

FREEMAN, the term specifically applied to  one who pos- 
sesses the freedom of a city, borough or company. Before the 
passing of the Municipal Corporations act of 1835, each English 

borough admitted freemen according to its own peculiar custom 
and by-laws. The rights and privileges of a freeman, though vary- 
ing in different boroughs, generally included the right to vote at  a 
parliamentary election of the borough, and exemption from all 
tolls and dues. The act of 1835 respected existing usages, and 
every person who was then an admitted freeman remained one, 
retaining all his former rights and privileges. The admission of 
freemen is regulated by the Municipal Corporations act of 1882, 
whereby the term freeman includes any person of the class whose 
rights and interests are reserved by the act of 1835 under the name 
either of freemen or of burgesses. No person can be admitted a 
freeman by gift or by purchase; that is, only birth, servitude or 
marriage are qualifications. By the Honorary Freedom of Bor- 
oughs act, 1885, however, the council of every borough may admit 
persons of distinction to be honorary freemen. 

A person may become a freeman or freewoman of one of the 
London livery companies by ( I )  apprenticeship or servitude; (2) 

patrimony: (3) redemption; (4) gift. 
See W. C. Hazlitt, The Livery Companies o f  the City o f  London  

(1892). 
FREEMASONRY is a word used to describe the beliefs and 

practices of Freemasons and the way in which local units. called 
lodges, are governed and linked together. A craft rather than an 
order, it is secret only in having rituals and other matters not to 
be divulged to nonmembers, a society u-ith secrets but not a secret 
society. Its places of meeting are prominently identified, and its 
governing bodies publish annual proceedings. The membership is 
a matter of record and, particularly in the United States, public 
knowledge. In Communist and completely totalitarian countries 
Freemasonry is proscribed. The Roman Catholic Church forbids 
its members to be Freemasons. although many of that faith were 
active Freemasons in the 18th and early 19th centuries. In Great 
Britain, the commonwealth countries, Scandinavia, the United 
States and other nations with similar institutions, heads of govern- 
ment, dignitaries and distinguished citizens are Freemasons. Men 
from all walks of life meet together in their adherence to a moral 
code whose principles are largely conveyed through symbols and 
allegories connected with the art of building, emphasizing benevo- 
lence. A Mason. it was said in 1734-35, "is to be a Man of 
Benevolence and Charity, not sitting down contented while his 
Fellow Creatures, but much more his Brethren, are in Want, when 
it is in his Power (without prejudicing himself or Family) to re- 
lieve them" (William Smith, A Pocket Companion for Free- 
Masons [London, I 73 51 ). 

In order that the nature and development of Freemasonry may 
be explained, some account must be given of the following sub- 
jects: ( I )  the meaning of the word freemason; ( 2 )  the organiza- 
tion of mediaeval building operations; (3) the connection between 
operative and speculative masonry; (4) the foundation in I 7 I 7 of 
the grand lodge, from which orthodox Freemasonry in its modern 
form derived; (5) the relation of Freemasonry to religion; (6) 
Masonic ceremonies; ( 7 )  the diffusion of Freemasonry after 1717. 

The  Meaning  of Freemason.-In all probability freemason 
originally meant a craftsman working with ax, mallet and chisel 
in freestone. That is suggested, first, by the occurrence of Latin 
and French terms such as sculptor lapidum liberorum, mestre 
m a s o n  de franche peer and magister lathomus liberarum petrarum. 
Second, the building accounts relating to Eton college in 1442 
and 1445-46 and Kirkby Muxloe castle in 1481 distinguish be- 
tween freemasons and rough masons or row masons, the latter 
including bricklayers. Third, there are other examples of work- 
men called after the materials in which they worked; such were 
hardhewers (working in the hard ragstone of Kent),  marblers and 
alabasterers. I t  may well have been the case, however, that in 
later times the freemason was understood to be a mason who was 
free in the sense of being a member of a guild or company or one 
who was free to carry on his trade in a municipality. 
The Organiza t ion  of Mediaeval  Masonry.-Such craftsmen 

differed from most others of the mediaeval period in several re- 
spects, and the organization of masons was determined to a large 
extent by these special characteristics. First, unlike the weaver or 
blacksmith, the ordinary mason was entirely a wage earner; sec- 
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ond, he was commonly more mobile, travelling voluntarily in 
search of employment or further experience. or, as was often the 
case during the 13th and later centuries, being conscripted for 
work on the crown's large building operations, such as the castles 
of Caernarvon and Windsor. These and other works, such as Cis- 
tercian abbeys, were often carried on in remote parts of the coun- 
try, and, for that and other reasons, the municipal craft guild was 
not a suitable form of organization for all masons. Such a guild 
did, indeed, exist in 14th-century London; but for many masons 
a nearer and more familiar association was the lodge connected 
with the building on which they were employed. The lodge mas 
not only a workshop but the place for a siesta in the middle of the 
day, for drinking at  permitted times and also, no doubt, for the 
exchange of news and for airing grievances and discussing mat- 
ters relating to the craft. Hence the stress on keeping secret, from 
nonmasons and from employers, what was said in the lodge. 

The Old Charges.-Of the Old Charges. known also as the MS. 
Constitutions of Masonry, about IOO versions exist, and there is 
reason to believe that another I j have existed (D. Knoop and 
G. P. Jones, A Handlist of Masonic Documents, p. 1 2  [Man- 
Chester, 19421). The oldest surviving manuscript is almost cer- 
tainly the Regins M S .  (British Museum, Bibl. Reg. 17 A, I ) ,  writ- 
ten probably about 1390, in verse, and the next oldest the so-called 
Cooke M S .  (British Museum, Add. ms. 23198), dating from about 
1400 or 1410, in prose. Nothing is certainly known about the 
circumstances in which either was written (for suggestions, cf. 
H. Poole, The Old Chwges, pp. 19-21 [London, 1924]), but it is 
probable that their main elements are older than the manuscripts. 
The masons' customs, or articles and points. there set out may be 
presumed to have been gradually developed over a comparatively 
long period, but the account given of the history of the craft may 
%,ell have been supplied by a single, if unknown, author. 

His curious legend deals first of all with the number of noble- 
men's children in early times who, not being provided with an 
income, had to find work "that they mygth gete here [their] 
lyuynge ther-by." Euclid was consulted and recommended "thys 
onest craf t  of good masonry"; thus the genesis of masonry is 
found in Egypt. Many years afterward it reached England "yn 
tyme of good kynge adelstonus (Aethelstan's) day." He called an 
assembly of dukes, earls, barons, knights, squires and burgesses, 
a t  which 15 points and articles were drawn up for the amendment 
and regulation of the craft. Some of them are addressed to master 
masons in charge of building operations and others to ordinary 
skilled workmen. Masters are to pay the workmen, or fellows, as 
they deserve and the fellows honestly to earn their pay; one master 
is neither to supplant another without cause nor to undertake ~ o r k  
which he cannot complete, and he must come, when summoned, to 
the general assembly of the craft. Thieves are not to be har- 
boured nor adultery committed. A mason is not to defame his 
fellow nor to decry his work but, at need, to help him to do better. 
Great stress is laid on the teaching of apprentices, who are to be 
whole of limb and not of servile origin. In  short, the rules attempt 
to harmonize and further the interests of all parties: the person 
for whom building work is undertaken, the master in charge of it, 
the journeymen working upon it  and the apprentices learning the 
trade. 

There follows an account of the Quatuor Coronati, masons al- 
leged to have been martyred for Christianity in Roman times. 
Their cult was widespread on the continent of Europe among 
workers in the building trades but, though known, never became 
very important among masons in England ( c f .  D. Knoop. G. P. 
Janes and D. Hamer, The Two Earliest kfasonic MSS., pp. 5 0 - j ~ )  
and is certainly no evidence that English freemasonry was derived 
from Germany. Then comes a longer account of the origin of 
masonry in which the tower of Babylon and Euclid are mentioned 
and the seven sciences, or seven liberal arts, including geometry, 
are enumerated and described. The compiler was apparently a 
priest, line 629 reading "And when the gospel me rede schal." The 
last IOO lines are evidently based upon Urbanitatis (Cott .  MS., 
Caligula A 11) and John Mirk's Ir~structions for a Parish Priest 
(Cot t .  MS.,  Claudius A 11), instructions such as lads and even 
men would need who were ignorant of the customs of polite society 

and of correct deportment in church and in the presence of their 
social superiors. 

The simple narrative of the Regius MS. does not conflict with 
known historical fact. The authors of later manuscript versions 
of the same narrative, however, added embellishments and details 
which do not stand up under scrutiny, tending to make the legend 
or history of doubtful validity. 

The major elements in these late mediaeval documents (i.e., a 
legend or history. the craft regulations, including the injunction 
about secrecy, and a prayer) are found, in various arrangements, 
in the later versions of the MS. Constitutions. Particulars may be 
found in W. J. Hughan, TJze Old Charges o f  the British Free- 
masons; the more important ones and some others were repro- 
duced in the six volumes of Quatuor Coronatorum Antigrapha and 
the "Yorkshire" Old Charges of ~bfasons which were edited by 
H.  Poole and F. R. Worts. 

I t  may be presumed that some version of the history and charges 
was read or recited to operative masons in mediaeval times; and 
there is proof that this was also done in lodges of Freemasons in 
the 17th and 18th centuries, each lodge apparently having one 
or more copies kept for the purpose. The Aberdeen lodge, for 
instance, in 1670 ordered that the mason charter, which was a 
version of the Old Charges, should be read "at the entering of every 
entered prentice"; a similar order was made a t  Alnwick in 1701. 

The  Mason Word.-The second main element in the masonic 
tradition. the mason ~vord, is more obscure in its origin and de- 
velopment than the Old Charges, but it  was certainly a Scottish 
institution and it may have existed as early as I 550. I n  Scotland 
the organized craft contained, besides apprentices, a category of 
entered apprentices; i.e., craftsmen who had learned their trade 
and might be allowed to undertake a limited amount of work by 
themselves but who were required to serve for several years before 
becoming masters of the craft, or fellows. The  interests both of 
entered apprentices and fellows might, hoxever, be harmed by  
couans; i.e., workmen who had not been apprenticed or had been 
inadequately or irregularly taught; and it  is probable that the 
mason word originated as a method of distinguishing either be- 
tween cowans and entered apprentices or between entered ap- 
prentices and fellows and that it consisted of a sign, either a word, 
a handgrip or both. communicated in such a fashion that  unauthor- 
ized persons could not acquire it. By 1696. as the Edinburgh 
Register House MS.  (text in D.  Knoop, G. P. Jones and D. Hamer, 
The  Early Masonic Catechisms) shows. whatever the original 
method may have been, the mason word was communicated in 
two steps or ceremonies, one for entered apprentices and a second 
for  fellows. 

Deve lopment  of Speculat ive Masonry.-The lodges in 
which the mason word was given and the Old Charges were read 
during the 16th and part of the 17th centuries were, no doubt, for 
the mbst part lodges of working craftsmen-operative masons. 
Those of the 18th century, on the other hand, were nearly all 
lodges in which operative masons mere few or nonexistent. The 
intervening period, which has been called the age of Accepted Ma- 
sonry, was one in which nonoperatives either joined existing 
lodges or formed new ones; and it was from these lodges, con- 
stituted increasingly or entirely of gentlemen masons (Adopted 
masons) or Accepted masons, that there developed symbolical or 
speculative Masonry-Freemasonry in the modem sense of the 
term. 

The first nonoperative mason about whom we can be quite sure 
was John Bosnell, laird of Auchinleck, who attended the Edin- 
burgh lodge in June 1600. Others who joined the same lodge were 
Lord Alexander, Sir Anthony Alexander and Sir Alexander 
Strachan in 1634, Gen. Alexander Hamilton in 1640 and Quarter- 
master Gen. Robert Moray, who was initiated at  Newcastle in  
1641, while the Scottish army n7as in occupation. The famous 
mother lodge Kilninning had the earl of Cassillis for  its deacon 
in 1672, and among his successors were Sir Alexander Cunningham 
and the earl of Eglinton. The oldest membership roll of the 
Aberdeen lodge contains the names of the earl of Finlater, the earl 
of Erroll, the earl of Dunfermline and Lord Pitsligo. Among 
English nonoperative masons were the famous antiquary Elias 
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Ashmole, admitted at  a lodge held in Warrington in 1646, and 
Randle Holme, third of the name, the Chester genealogist, who 
belonged to a lodge in Chester. There is evidence to suggest that 
a duke of Richmond attended a lodge at  Chichester in 1696. Sir 
George Tempest presided in 170 5-06 over a York lodge in which, 
a t  Bradford in I 713, "18 gentlemen of the first families in that 
Neighbourhood were made Masons." There would, therefore, ap- 
pear to be confirmation of the statement made by Robert Plot in 
1686 in his Natural History of Staflordshir, (Oxford) that the cus- 
tom "of admitting Men into the Society o f  Free-masons" was 
"spread more or less all over the Nation." Especially in the Staf- 
fordshire moorlands he "found persons of the most eminent qual- 
ity, that did not disdain to be of this Fellowship." 

Evidence is too scanty to enable the nature of these lodges to 
be  determined in every instance. Some of them, such as the one 
maintained in Warrington in 1646 and the one at  Chichester in 
1696, were perhaps of an occasional kind. The Aberdeen lodge 
(on which cf.  A. L. Miller, Notes on the Early History and Rec- 
ords o f  the Lodge, Aberdeen) may have originated as far back as 
1483 and was probably for long an operative lodge; though, by 
1670, out of 49 fellows belonging to it only about 10 were operative 
masons. I n  the Chester lodge, about 1673, there wece six masons 
(and 15 other tradesmen possibly connected with building and 
house decorating) out of 26 known members. Of the persons 
present a t  the Warrington lodge in 1646 not one was an operative 
mason. 

There can be little doubt that in the transitional era Masonry 
was more organized in Scotland than in England. There is evi- 
dence of that for instance in the statutes promulgated in Dec. I 598 
by William Schaw, master of work to the crown of Scotland, "with 
the consent of the masters after specified," whose names, unfortu- 
nately, have not been preserved. A year later, further statutes 
and ordinances were issued by the same authority, giving to the 
lodge of Kilwinning certain supervisory powers over others in 
lower Clydesdale, Glasgow, Ayr and Carrick. South of the border 
there is no very conclusive evidence of any effective link between 
lodges or of any district or central control, though it is asserted in 
a document of 1722 (text in D. Knoop, G. P. Jones and D.  Hamer, 
Early Masonic Pamphlets, p. 71 ff.) that a general assembly was 
held on Dec. 8 ,  1663, a t  which new articles were agreed upon. 
Two of those imply the existence of some regional authority: 

I That no Person, of what Degree soever, be accepted a Free Mason, 
unless he shall have a Lodge of five Free-Masons at the least, whereof 
one to be a Master or Warden of that Limit or Division where such 
Lodge shall be kept, and another to be a Workman of the Trade of Free 
Masonry. . . . 

111. That no Person hereafter, which shall be accepted a Free Mason, 
shall be admitted into any Lodge or Assembly, untiI he hath brought 
a Certificate of the Time and Place of his Acception from the Lodge 
that accepted him, unto the Master of that Limit and Division where 
such Lodge was kept, which said Master shall enroll the same in Parch- 
ment in a Roll to be kept for that Purpose, and give an Account of all 
such Acceptions, at every General Assembly. 
The last sentence implies a wider authority, as does another article: 

V. That for the future the said 'Society, Company and Fraternity 
of Free-Masons shall be regulated and governed by one Master, and as 
many Wardens as the said Company shall think fit to chuse at every 
Yearly General Assembly. 

Even if, on the strength of a statement made nearly 60 years 
after the alleged event, the assembly of 1663 be accepted as a fact, 
there is no record of any further assembly nor any proof that 
the new articles, if made, were observed. I t  is, therefore, likely, 
on the whole, that 17th-century English Masonry was in some 
danger of developing haphazardly in a way that might well have 
given rise to irregularities. Sooner or later, therefore, an attempt 
was likely to  be made to provide Freemasonry with a degree of 
unity and uniformity more in accord with its past traditions and 
its existing needs. 

Foundation of the Grand Lodge (1717).-The main and 
perhaps the only independent evidence relating to the foundation 
of the grand lodge is that of the Rev. James Anderson (1679- 
1739), who included an account of the matter in the second edi- 
tion (1738) of the Book o f  Constitutions. Anderson, who was not 
himself connected with the grand lodge at  its foundations, is now 
regarded as a careless and uncritical historian; but there seems no 

reason to doubt that in 1716 a meeting was held a t  the Apple Tree 
tavern, near Covent Garden, attended by "some old Brothers" and 
by Masons from four separate lodges that met a t  the Goose and 
Gridiron alehouse in St. Paul's churchyard, the Crown alehouse in 
Parker's lane, the Apple Tree tavern and the Rummer and Grapes 
tavern in Westminster. As a result of the deliberations at  this 
meeting, presumably, another was held at  the Goose and Gridiron 
in June 1717, a t  which Anthony Sayer was elected grand master 
and installed. His high-sounding title implied, however, no ex- 
tensive jurisdiction, the authority of the early grand lodge being 
limited to lodges in or near London and Westminster and the 
major purposes of the new authority being to arrange an annual 
feast, to establish a quarterly communication between lodge of- 
ficers and generally to promote union and harmony among lodges. 

Not long after its foundation, however, though there may have 
been some inertia and resistance at first, the authority and scope 
of the grand lodge increased considerably. The number of lodges 
in its jurisdiction rose from four in I 71 7 to 63 (in places as distant 
as Bath, Bristol, Carmarthen, Chester and Salford) in 1725 and 
126 in 1733. Provincial organization had begun by 1725, when 
there existed a provincial grand master, provincial deputy grand 
master and provincial grand wardens in Cheshire. The collection 
of old writings relating to Freemasonry was started in 1719, and 
The Constitutions of  the Free-Masons, an officially approved re- 
vision and restatement of the history and articles, was published 
by Anderson in 1723. Provision was made for an important part 
of Masonic activity by the establishment in 1730 of the Standing 
Committee for Charity. 

One significant characteristic of Freemasonry in the period fol- 
lowing 1721 was the aristocratic origin of its highest officials. a 
fact which no doubt conferred upon the craft a much greater de- 
gree of respectability than any order of merely operative masons 
could have achieved. I t  is indeed true that one of the four old 
lodges which set up the grand lodge may have consisted mainly of 
operatives, and that of the ten first grand wardens two were stone- 
cutters, two were carpenters, one was a mason and one a black- 
smith. But another of the four lodges, meeting at the Rummer 
and Grapes in Westminster, had the duke of Richmond for its 
master in 1723, at which time most of its members were titled 
persons or army officers. The first grand master, Anthony Sayer, 
before the end of his life was a recipient of charity; the second, 
who was also the fourth, George Payne, was probably a man of 
more wealth and at the time of his death was secretary to the tax 
office; the third, the Rev. Dr. J. T .  Desaguliers, was a man of 
greater eminence, being a fellow of the Royal society and chaplain 
to the duke of Chandos and the prince of Wales. His successor, 
in 1721, was the duke of Montague. Thereafter Irish and Scottish 
peers shared with those of England the distinction of presiding 
over the grand lodge; and from 1782 to 1813 their royal highnesses 
the duke of Cumberland, the prince of Wales or the duke of Sus- 
sex occupied the Masonic throne. From 1753 to 1813 there ex- 
isted a rival grand lodge, but, under the "ancient" grand master 
the duke of Kent, amalgamation was decided upon and the duke of 
Sussex became grand master of the united body. On the death 
of that prince in 1843 the earl of Zetland succeeded. and he was 
followed in 1874 by the marquess of Ripon, on whose resignation 
the prince of Wales became grand master. Soon after succeeding 
to the throne as King Edward VII he ceased to govern the English 
craft and his place was taken by the duke of Connaught. From 
1737 to 1907 about 16 English princes of royal blood joined the 
brotherhood. The list of past grand masters up to mid-20th cen- 
tury includes the names of eight princes who later became mon- 
archs: George IV, Edward VII, Edward V I I I  and George V I  of 
England; Oscar I1 and Gustav V of Sweden; and Frederick VII I  
and Christian X of Denmark. 

The premier grand lodge, formed in 1717, did not immediately 
acquire jurisdiction over all lodges in England. The extension of 
its authority was a gradual process throughout the remainder of the 
18th century. Existing lodges independent of the grand lodge 
continued to work and to make Masons. The old lodge a t  York 
denominated itself the "Grand Lodge of All England," held assem- 
blies and even created other lodges. Masonry at  York did not 
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come under obedience to the grand lodge at London until late in the 
century. In  1751 a group of Irish Masons in London formed a ri- 
val grand lodge in protest of alleged innovations practised by the 
1717 grand lodge which they claimed departed from ancient tradi- 
tion. The rival grand lodge became known as the Ancients and 
the original grand lodge as the Moderns. For a time, supported 
by the grand lodges of Ireland and Scotland, the Ancients were 
more active and influential than the Moderns, but by 1813 both 
united into the present United Grand Lodge of England. 

Freemasonry  a n d  Religion.-During the third and fourth 
decades of the 18th century not only was the jurisdiction of the 
grand lodge extended geographically but the lodges were opened 
to men who, in an earlier period, would have been excluded because 
of their religious beliefs. Mediaeval operative masons were re- 
quired "princypally to [loue] god and holy chyrche & alle halowis." 
By I 583 reference to the saints had disappeared and masons vere 
bidden to be "trewe men to god and holly Churche and . . . vse no 
Errour nor heresye," an injunction which in England required 
membership of the established church and in Scotland of the kirk. 
These limits u-ere removed by the first charge as that is given in 
Anderson's Constztutions : 
" A  Mason is oblig'd, by his Tenure, to obey the Moral Law; and if 
he rightly understands the Art, he will never be a stupid Atheist, nor an 
irreligious Libertine . . . 'tis now thought more expedient only to oblige 
them [masons] to that Religion in which all Men agree, leaving their 
particular Opinions to themselves; that is, to be good Men and true, 
or Men of Honour and Honesty, by whatever Denominations or Per- 
suasions they may be distinguish'd." 

In short, it is conceived that there exists a moral law, to be ap- 
prehended by human reason and binding upon all men alike; and 
adherence to this, if a man be acceptable in other respects, is suf- 
ficient for Masonic purposes. I t  should be clear that Freemasonry 
by no means requires a man to limit his beliefs to this minimum 
or to reject the faith in which he has been brought up or the estab- 
lished religion of his country. The Freemasonry of Anderson's 
day, that is, was not specifically deist; but it was, and thereafter 
remained, open to men of differing religions. Jews were, in fact, 
admitted not long after 1723. Atheists and agnostics were, of 
necessity, barred. 

Masonic Ceremonies.-Experts have differed on the way in 
which the modern form of Masonic ceremonies was reached, and 
the matter remains obscure partly because of difficulty in decid- 
ing how far some of the evidence, the catechisms. can be trusted. 
I t  may, however, be regarded as almost certain, first, that the cere- 
monies were not simply invented or arbitrarily elaborated by An- 
derson and Desaguliers but bere developed from the practices of 
lodges, possibly from practices known in the 17th century. Sec- 
ond, the changes came about under speculative influence, so that 
the Old Charges, of importance to operative masons, played a less 
important part. Third, though the developn~ent cannot be fully 
traced, it is likely that two ceremonies used by operative masons, 
often telescoped into one when nonoperatives se re  admitted in 
Scotland, were elaborated into three ceremonies-one for each 
grade in what is now known as the trigradal system-namely the 
entered apprentice, the fellow of the craft and the master mason. 
These, and the ritual and secrets connected with them, are funda- 
mental in modern Freemasonry. The ceremonies were carried out 
in a room representing a lodge. The grand lodge. no doubt, played 
an important part in bringing about uniformity in the ceremonies 
and acceptance of the trigradal system. I t  is believed to have been 
stimulated also by the wide circulation of Samuel Prichard's Ma- 
sonry Dissected, first published in 1730. About 30 editions of it 
are known to have been printed in England and 8 in Scotland. 

Diffusion of Freemasonry  Af te r  1717.-Within half a cen- 
tury of the foundation of the grand lodge. Freemasonry had spread 
not only to the European continent but also to America and Asia. 
In Ireland, nhere a Freemasons' lodge existed as early as 1688, a 
grand lodge was established perhaps in I 7 2 j and certainly by I 7 2 j . 
and in 1726 there was a Munster grand lodge. The grand lodge 
of Scotland, formed on a similar basis to that of the grand lodge of 
England, dates back to 1736. In India, lodges were constituted at 
Fort William, Bengal ( I  729), Calcutta (1730), Madras (1752) 
and Bombay ( I  7 58) In the West Indies Freemasonry was prac- 

tised in Antigua (1728), St. Christopher (1739) and Jamaica 
( I  742). A "deputation" was issued in I 730 appointing one Daniel 
Cox provincial grand master in New York, New Jersey and Penn- 
sylvania, but there is no proof that he ever constituted a lodge 
there. 

There is a tradition that in I725 the earl of Derwentwater 
founded a lodge in Paris, but the first in France to  be constituted by 
the grand lodge was in 1732. Four years earlier. as the grand 
lodge minute book shows. one had been constituted in Madrid and 
in the next year another at  Gibraltar. Others were also opened 
in Germany ( I  7 3 3 )  Portugal (1735), the Setherlands ( I  735). 
Switzerland ( I  740). Denmark ( I  745), Italy ( I  763), Belgium 
(176j) ,  Russia (1771) and Sweden (1773). I n  most of these 
countries grand lodges were subsequently created and continued 
in existence except in states where Freemasonry was proscribed. 
In  Germany, following suppression of Freemasonry by the nazis, 
the united grand lodge of that country was re-established in 1949, 
although in the Communist zone it remained proscribed. 

In  a t  least two continental countries there had been associations, 
of some importance, of operative masons, namely the Steinmetzen 
in Germany and the compagnonnages in France; but there would 
appear to be no evidence in either case of any close or continuous 
connection with speculative Masonry. In  some respects the 
compagnonnages resembled organi~ations of English or  Scottish 
operative masons, having arrangements to help journeymen travel- 
ing the country in search of employment o r  wider experience. 
They also had rituals for initiation and legends connected with 
Hiram, Solomon's master mason, who was murdered by three ap- 
prentices, with Maitre Jacques, Hiram's colleague and the maker 
of two pillars, and with Pkre Soubise, also one of Solomon's master 
workmen. These legends, however, cannot be satisfactorily dated 
nor can their evolution be clearly traced. I t  is by no means im- 
possible that the compagnonnage rituals were based on, or greatly 
influenced by, English Masonic catechisms (E .  Martin St. LCon, 
Le Compagnonnage, p. 223 [Paris. I ~ o I ] ) ,  and it  may have been 
the case that legends were borrowed as well. I n  any event, even if 
it be taken that French. English and Scottish operative masons 
had some common traditions. of mediaeval origin. it is also clear 
that in one important respect the compagnonnages differed from 
other organizations of craftsmen. They consisted of journeymen 
and excluded independent masters of the craft. Their primary 
concern was with the economic conditions of journeymen, a matter 
of little or no interest to French speculative masons, for whom, 
during the 18th and 19th centuries, provision could be  made in 
lodges following the English grand lodge tradition. These lodges 
were, like the compagnonnages, subject to difficulties because 
neither the church nor the state, under the ancien re'gime and 
restored Bourbons, regarded them favourably. The theological 
faculty in Paris in 1645 declared the rituals of the compagnonnages 
to be blasphemous and the use of their watchwords to  be mortal 
sin; and Popes Clement X I 1  and Benedict XIV in 1738 and 1751 
condemned Freemasonry in bulls which, however, the secular 
authority did not enforce. Nevertheless, under Louis XVII I  and 
Charles X ,  Freemasonry was only barely tolerated; and it is 
therefore no wonder that French Freemasons tended to be hostile 
to both ecclesiastical and secular authorities. Finally the French 
Grand Orient became so anticlerical as to abolish what English 
Freemasons regarded as a fundamental condition of membership, 
the requirement to believe in the Great Architect of the Universe. 
For that reason the English grand lodge in 1878 severed relations 
with it  and thereafter refused to recognize any variety of Free- 
masonry erring in the same way. 

While Freemasonry was thus being carried to the ends of the 
earth it was also developing additional activities and manifesta- 
tions. In  addition to the three fundamental degrees, others were 
at  various times established. Among them are those of the Royal 
Arch, connected with a legend of Zerubbabel and the rebuilding of 
the Temple (Ezra iii, 2; iv, 2-3; v,  z), and governed by the su- 
preme grand chapter of Royal Arch Masons, whose authority by  
1952 was recognized by 2,qjo chapters in the world. Others are 
those respectively of the Mark grand lodge, the grand priory of 
Knights Templars and the Ancient and Accepted Rite. Only 
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Freemasons m a y  proceed to  these degrees bu t  they are  optional 
and many  members of the  craft  do  not seek admission to them. 
T h e  organizations named are  mutually complementary and inti- 
mate ly  connected in  England and  more or less so in Ireland, Scot- 
land, Nor th  America and wherever the  degrees a r e  worked on a 
similar basis. European countries in which Masonry  is permitted 
also have their own hautes grades. 

Some idea of the strength of modern Freemasonry m a y  be based 
on the  fac t  tha t  there were in 19j2 ,  within the  jurisdictions of the 
three oldest authorities, nearly 9,000 lodges (English grand lodge. 
6.510; I r i sh  grand lodge, 1.014; Scottish grand lodge, 1,463) in 
par ts  of t he  world as  distant from each other  as  London and 
Shanghai or Aberdeen and Trincomalee. I n  addition there were. 
in m a n y  of t he  same countries. grand lodges with jurisdictions of 
their  own ;  for  instance, seven in Australasia and nine in Canada. 
There  were 49 autonomous grand lodges recognized b y  the grand 
lodge of England in the United States,  j in Central  America and 
Mexico, 11 in South  America and 2 in the West  Indies. In  Europe 
there were one each in Denmark,  Finland. France.  Greece. Iceland. 
t he  Yetherlands, Norway, Sweden and Switzerland; and  there was 
one in the  Philippines. 
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UNITED STATES 

As the  organizational structure of Freemasonry in the United 
States is not  exactly duplicated elsewhere in the  world, i t s  evolution 
deserves particular at tention.  

Freemasonry was planted in  the  American colonies b y  English. 
Scottish and Irish Masons during the early decades of the 18th 
century.  I n  1734 Benjamin Franklin. then 28 years of age, was 
elected grand master of Masons in Pennsylvania; and in the same 
year he  published the  first Masonic book printed in America, a 
reprint of Anderson's The Constitzbtions of the Free-Masons. At 
this t ime i t  was estimated there were about 6,000 Masons in all 
t he  colonial states from Maine to  Georgia. Individual lodges 
had small memberships, ordinarily about IS,  and  a lodge with 2 j  

o r  more  members was considered quite large. 

During the colonial period a majority of the  lodges worked 
under English constitutions. Ancient or Modern,  a few receiving 
their charters from the grand lodges of Scotland o r  Ireland. They  
were governed b y  provincial grand lodges, and the  provincial grand 
masters were authorized o r  appointed from Great Britain. At  the 
culmination of the  Revolutionary War  these provincial grand 
bodies set themselves u p  as independent grand lodges, their 
sovereignty becoming everywhere recognized within a few years. 
Each confined itself within the  geographical area corresponding 
to state boundaries. a custom followed b y  all grand lodges subse- 
quently organized in t he  United States. This was the  origin of 
the now firmly established American Masonic doctrine of "ex- 
clusive jurisdiction," the point of which is tha t  each grand lodge is 
sole and sovereign in Masonic matters within its own acknowledged 
territory; invasion of such territory by another Masonic body is 
grounds for discontinuing fraternal recognition. Accordingly, there 
were 49 independent grand lodges in the United States by 19j6, with 
a total membership of approximately 4,000,000 Belief in God, the 
presence of the Holy Bible on the altar. the forbidding of any political 
activity or discussion within the lodge, strict nonsectarianism in religion 
and cognizance of the moral law are among the fundamentals adhered 
to by all grand lodges. 

In the latter part of the 18th century, and at  intervals thereafter, 
efforts were made to establish a general grand lodge for the United 
States. -411 these attempts failed, and each of the grand lodges remained 
independent without a national governing body. In 1912 a co-opera- 
tive undertaking among the grand lodges to erect in i\lexandria, Va., a 
George Washington Masonic National Memorial led to annual meet- 
ings and to a separate annual conference of grand masters of North 
America and the conference of grand lodge secretaries. These con- 
ferences became forums for the exchange of ideas and information but 
exercise no administrative authority over any grand lodge. A majority 
but not all of the grand lodges participate in another national body, 
the Masonic Service Association of the United States. As its name 
implies, this association, with headquarters in Washington, D C.,  acts 
for the participating grand lodges in matters of service, relief and edu- 
cation but is in no sense a governing body over any grand lodge. 

The York Rite.-During the 18th century Masonic degrees beyond 
those of the first three were being devised in Great Britain and Europe 
and becoming known in America, but throughout this time they re- 
mained degrees only and lacked organizational form. In America, as 
in England, the Royal Arch degree was conferred in lodges of Master 
Masons or by lodge authority. By the end of the century Royal Arch 
chapters had begun to appear, leading to the establishment of the 
Capitular Rite. That rite consists of local chapters conferring four 
degrees: Mark Master, Past Master (Virtual), Most Excellent Master 
and the Royal Arch. Chapters are governed by grand chapters in the 
same form and jurisdictional pattern as lodges and grand lodges. Ap- 
plicants must be Master Masons in good standing. There is also a gen- 
eral grand chapter in which the grand chapters of Pennsylvania, Texas, 
Virginia and West Virginia do not participate. 

In America the earliest surviving written record of the conferral of 
the Knights Templar degree is in St. Andrew's lodge, Boston, 1769. 
Like the Royal Arch degree, it was conferred in a lodge or by authority 
of a lodge, until the appearance of local commanderies. In 1816 earlier 
efforts culminated in the formation of the General Grand Encampment 
of Knights Templar and the Appendant Orders for the United States, 
now known as the Grand Encampment of Knights Templar of the 
United States of America. The point of entrance is the local com- 
mande r~ ,  and applicants must be Royal Arch Masons in good stand- 
mg. The commandery confers three orders: Red Cross, Knights of 
Malta and Knights Templar, and is governed by grand commanderies 
under the =and encam~ment.  The T e m ~ l a r  Rite is exclusivelv Chris- 
tian. 

Prior to 1870 the Scottish Rite of Freemasonry conferred three side 
or optional degrees: Royal Master, Select Master and Super-Excellent 
Master. In that year these degrees were relinquished by the Scottish 
Rite and thereafter conferred in local councils of Royal and Select 
Masters, governed by grand councils, a general grand council, and 
known as the Cryptic Rite. The grand councils of Pennsylvania, Texas, 
Virginia and West Virginia do not participate in the general grand 
council, Capitular and Cryptic work being combined in those grand 
jurisdictions. 

The term "York Rite" is merely a name and has no separate or- 
ganizational substance. I t  is an over-all name for the bodies of the 
Capitular, Cryptic and Templar rites and is symbolic of antiquity in 
Freemasonry. As the Knights Templar is the culminating degree of 
the York Rite, the Cryptic Rite follows the Capitular and precedes the 
Templar degrees. The Cryptic degrees have retained their optional 
character and are not a requirement for applicants in the commanderies. 
Since the Capitular, Cryptic and Templar Masonry evolved in this form 
and sequence in the United States, and is not exactly duplicated else- 
where, it has frequently been proposed that these bodies should be 
named the American Rite, but the term York Rite persists through long 
usage. 
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T h e  Sco t t i sh  Rite.-The degrees of the Ancient and Accepted 

Scottish Rite first evolved on the continent of Europe, and its concep- 
tion as an organization was set forth' in what are known as the Grand 
Constitutions of 1762 and 1786, the latter traditionally believed to have 
had the sanction of Frederick the Great in Germany, himself a Mason. 
The "Scottish" appelation is obscure, possibly derived from the in- 
fluence of early Scottish Freemasonry in Europe, particularly in France. 
Transmitted through Jamaica to the American mainland, the first su- 
preme council of the Scottish Rite was established at  Charleston, S.C., 
in 1801. French Masons had brought some of the Scottish Rite de- 
grees to America in the late 18th century, and local lodges of perfection 
had conferred them; but the organization of the Scottish Rite be- 
gan with the formation of the supreme council at Charleston, and all 
regular supreme councils in the world descended from it. 

The Grand Constitutions provide for only one supreme council in 
any one country, but difficulties of travel in the colonial states led in 
1813 to the establishment of a second American supreme council. The 
Charleston supreme council authorized a supreme council for the north- 
ern jurisdiction, to govern the rite in a territory consisting of all states 
north of the Ohio river and east of the Mississippi river; and retained, 
as the supreme council for the southern jurisdiction, the remaining states 
and territorial possessions of the United States. 

A supreme council is the parent body, elects its own members and is 
self-perpetuating. Unlike the grand bodies of the York Rite, a supreme 
council is not composed of representatives from the subordinate bodies. 
I t  charters the subordinate local bodies. These are four in number and, 
in the southern jurisdiction, are called Lodge of Perfection, conferring 
the 4' through 14' ; Chapter of Rose Croix, conferring the r sO  through 
18' ; Council of Kadosh, conferring the 19' through 30' ; and the Con- 
sistory, conferring the 31' and 32". Applicants must be Master 
Masons in good standing. The names of these four local bodies, the 
degrees conferred by each, as well as the names and character of the 
degrees, vary somewhat under different supreme councils. In the late 
19th century, Albert Pike (1809-91) rewrote the degree rituals of 
the southern jurisdiction. While the Pike versions are widely used they 
are not universal throughout the rite under other supreme councils. 

The supreme council confers the 33rd degree, which is honorary, 
in recognition of outstanding services, and may not be requested. In 
the United States, under both supreme councils, there were by the 
latter 1930s approximately 900,000 Scottish Rite Masons; and of this 
number there were approximately 6,000 of the 33rd degree (honorary). 
A supreme council itself is composed of "active" 33rd degree Masons, 
and each of these Masons is the highest officer of the Scottish Rite in 
his respective jurisdiction (states being referred to as orients). In 
states where there is no "active" 33rd degree Mason, the highest officer 
of the rite is a deputy of the supreme council. 

In addition to the two iZmerican supreme councils, there were, by the 
latter ~ g j o s ,  supreme councils in 31 other countries. Those which ex- 
isted in Poland, Czechoslovakia and Rumania had been suppressed by 
the Communists. All Freemasonry had likewise been proscribed under 
Franco in Spain. but a supreme council of Spain in exile had been 
set up in Mexico. 

Appendant Orders.-The masonic bodies properly so called are 
those of the symbolic lodges of the first three degrees (oiten referred 
to in the United States as "blue lodges," for the official colour) and 
the bodies of the York and Scottish rites. This main body of Free- 
masonry should not be confused with a large number of independent, 
primarily social organizations predicating their membership upon good 
standing in a lodge or body of the York or Scottish rites. Notable 
among these many appendant groups are: the International Order of 
the Eastern Star, admitting Master Masons and the wives, daughters 
or sisters of Master Masons; the Ancient Arabic Order of Nobles of 
the Mystic Shrine, in which applicants must be either ~ 2 n d  degree 
Masons or Knights Templar (the "Shrine." so-called, is well known to 
the general public because of its colourful costumes and parades and the 
events it sponsors to support the organization's I j hospitals ior the care 
of crippled children of all races and creeds) ; the Royal Order of Scot- 
land, in the United States composed of those who have been five years 
or longer a 32nd degree Mason; the Red Cross of Constantine, with 
a membership limited in number and to Royal Arch Masons; the Mystic 
Order of Veiled Prophets of the Enchanted Realm, and the Tall Cedars 
of Lebanon, open to Master Masons ; the Order of DeMolay for boys; 
the Order of Job's Daughters, for girls; and many others. In addition 
to these there are several hundreds of Masonic clubs, most of them 
local, social and benevolent in character, some independently organized. 
Many of these clubs are chartered by the National League of Masonic 
Clubs, the province of which is sufficiently indicated by its title. Again, 
these appendant orders are a United States development in Freemasonry 
not duplicated on the same scale elsewhere. 

BIBLIO~RAPHY.-T~~ most generally used U.S. work of reference on 
Freemasonry is A. G. Mackey, Encyclopedia of Freemasonry, rev. and 
enlarged ed., 3 vol. (1946). Other General References: R. F.  Gould, 
History of Freemasonry Tkvoughout the World, rev. ed., 6 vol. (1936); 
Albert G.  Mackey, Synzholism of Freenzasonry (1945) and Jurispru- 
dence of Freemasonry (1927) ; Roscoe Pound, Sfasonic Address and 
Writings (1953) ; Harold V. B. Yoorhis, hfasonic Organizations and 
Allied Orders and Degrees (1952). 

Oficial Uistovies: Charles S .  Lobingier, The  Ancient and Accepted 
Scottish Rite cf Freeinasonry (1932), dealing xith the origins of the 

rite prior to 1801, and T h e  Supreme Council, 33" Mother Council of 
the World . . . (1931) ; S. H .  Baynard, Jr., History oj the  Supreme 
Council, 33" . . . Northern Masonic Jurisdiction . . . , 2 vol. (1938) ; 
E.  R .  Turnbull and Ray V. Denslow, History o f  Royal  Arch Masonry ,  
3 vol. (1956) ; E. E.  Hinman, R. V. Denslow and C. C. Hunt,  A History 
o f  the  Cryptic Rite, 2 vol. (1931) ; F. J. Scully, History oJ the Grand 
Encampment of  Knights Templar o f  the United States o f  America 
(1932); 

O n  the Colonial Period: T .  H .  Tatsch, Freemasonry in the Thirteen 
Colonies (1933). 

All the Masonic grand bodies in the United States publish annual Pro- 
ceedings, and most of them have published histories of their respective 
jurisdictions; the general grand bodies publish triennial Proceedings; 
the supreme council, southern jurisdiction, publishes biennial Transac- 
tions, and the supreme council, northern jurisdiction, publishes annual 
Proceedinrrs. The Conference of Grand Masters of Masons in North 
America and the Conference of Grand Lodge Secretaries publish annual 
Proceedings, and many of the separate grand lodges publish oflicial 
magazines or bulletins. (R. B. Hs.)  

FREEPORT, a city in northern Illinois, U.S., 110 mi .  W. 
of Chicago and seat of Stephenson county, is located in a pros-  
perous dairy-farming area where corn, oats and  wheat a r e  m a j o r  
crops. 

Founded b y  William Baker i n  1835, the  town was first sett led 
b y  Pennsylvania Germans disappointed with conditions in t he  
Galena lead-mining district, where they had  planned t o  live. 
Freeport  was designated the  county seat  in 1837 a n d  changed 
i ts  name f rom Winneshiek a t  tha t  time. I t  was incorporated 
as  a city in 1855. Manufactures include batteries, food products,  
oiI burners, hardware, toys,  medicines and toilet preparations.  
( F o r  comparative population figures see table in ILLINOIS: Popu- 
lation.) 

Freeport  was the  site of the  second Lincoln-Douglas deba te  on  
Aug. 27,  1858. There Abraham Lincoln asked Stephen A. Douglas  
t o  answer four  questions, the  second being: "Can the  people of 
a United States Terri tory,  in any lawful way, against t h e  wish 
of any  citizen of the United States,  exclude slavery f r o m  i t s  l imits 
prior to  the formation of a s ta te  constitution?" Douglas' affirma- 
tive answer ~ o i n t e d  ou t  tha t  in spite of contrary supreme cour t  
decisions ". . . the  people have the  l ap fu l  means t o  in t roduce  i t  o r  
exclude i t  as  they please, for  the  reason tha t  slavery cannot  exist 
. . . unless i t  is supported b y  local police regulations." T h i s  Free-  
por t  doctrine was generally accepted b y  Illinois Democrats  b u t  
\$,as attacked savagely in the  south. So profound mas i t s  effect 
on the  south tha t  i t  is cited as  one of the  reasons Douglas  could 
not  control the  Democratic par ty  in the  presidential campaign of 
1860. "Lincoln the Debater,"  a statue by Leonard Crunelle,  i n  
Taylor park,  commemorates the  debate. ( C .  C. W.) 

FREE PORTS. This  t e r m  is more  accurately appl ied  t o  
zones within port$ rather than t o  por t  units  a s  a whole. I n  
mediaeval times, when the  nature and scale of international t r ade  
was limited, free ports grew out  of the  practice whereby certain 
cities granted foreign merchants privileges which approached free- 
dom of trade. With  the  rise of the  mercantile system, however,  
i t  became normal for  a country to  impose many  restrict ions upon 
overseas imports. I t  was realized tha t  these restrictions might  
seriously impede trade and as  a result some marit ime cities were  
granted exemption, thus becoming free ports. T h e  increased 
v o l u n ~ e  and variety of goods handled b y  the  large ports commonly  
led t o  the  tariff concessions being limited to  a zone wi th in  them. 

A free port  or free zone within a por t  is a n  area within which 
goods may be landed, handled, manufactured a n d  reshipped with-  
out  the  intervention of the  customs authorities. I t  follows t h a t  
the  normal facilities of a por t  will exist, for  instance,  f o r  lading 
and unlading; supplying the  water,  fuel and other requirements of 
ships;  for storage of goods; for  providing t ranspor t  wi th in  t he  
por t  or zone; and alloning contact  with inland areas. T h e  defined 
area is subject to  all the  usual laws concerning health,  labour  con- 
ditions, inspection of vessels, immigration and postal  service b u t  
is entirely exempt f rom customs. I t  is only when the  goods a r e  
moved to  consumers within the country in which the  f ree  po r t  
zone is located tha t  they become subject  t o  t he  prevailing cus- 
toms duties. 

T h e  primary purpose of a free por t  or free po r t  zone is  t o  facili- 
tate consignment and transshipment trade. I t  has been f o r  long 
a system by tvhich an  a t tempt  has been made to  remove f r o m  a 
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port with many geographical advantages for trade those hindrances 
to  trade caused b y  high tariffs and complex customs regulations. 
Hamburg and Bremen, both admirably situated for trade between 
highly developed areas of Europe and the rest of the world, have 
long been associated with the practice. Hamburg was one of the 
most famous of Hanseatic towns and, from the period of freedom 
of trade associated with the Hanseatic league, retained the prin- 
ciple so that, through a free zone within this great port, the ad- 
vantages of geographical location for transshipment were strength- 
ened and the range and variety of commodities handled much 
increased. Many ports of northwestern Europe (e.g., Copen- 
hagen, Danzig, Stockholm, Gothenburg and Liibeck) and other 
ports along the Adriatic coast (e.g., Trieste and Rijeka [Fiume]) 
have had long experience with the system and through its applica- 
tion may well have both maintained and extended their trade. 
From the end of the 19th century several additions were made to 
the  list of free ports or free port zones, including Singapore, 
Penang, New York City, Puerto Mexico and Salina Cruz. The 
primary objectives in creating a free port zone are not always 
the same; for example, when the scheme was put in motion in 
Colon, Panama, in 19 jo  much emphasis was placed on the values 
to  be obtained through encouraging the manufacture of commodi- 
ties as well as from amplifying the transit trade. Thus an area 
u-as deliberately set aside as a free-zone industrial area, and a 
number of industries have been established. 

Although the free port system became more widespread, i t  
was not universally adopted. Several important trading coun- 
tries, including Great Britain. did not adopt the practice. In the 
United States, with the passing of the Celler Foreign Trade Zones 
act in 1934, i t  seemed that several free ports might come into 
being; but only limited developments followed as, for example, in 
the  ports of Xew York City and New Orleans. Among the ad- 
vantages of the system that have been emphasized are  the quicker 
turn-round of ships through the reduction in the formalities of 
customs examinations and the ability to display and often fabricate 
goods freely. Any increase in trade attributable to the existence 
of a free port zone must lead to greater receipts for the port au- 
thority and to the provision of additional employment. Yet in 
many instances there is no strong case for believing that an in- 
crease in trade would result from the introduction of the system. 
On the other side it has been stated that the free port zone system 
tends to allolv the dumping and holding duty-free of goods which 
are  later released on the market a t  a critical time to the detriment 
of the nianufacturers of the country concerned. Furthermore the 
physical features and built-up character of some ports do not 
allow the setting aside of a distinct and closely supervised free 
port zone. Suggestions have been made that free zones should 
b e  created in Britain (particularly within the ports of south 
Wales) and in Canada; but  in these countries: as elsewhere, the 
location of the port, the political and geographical conditions that 
apply and the extent to which advantages would be given to re- 
export trade and to manufacturing must be taken into account 
in deciding whether the system should be introduced. 

BIBLIOGRAPHY.-A. Bown and C. Dove, Port Operation and Admin- 
istration ( ~ q j o )  ; G. R. Stocks. "Free Trade Zones and Re-export Re- 
liefs," T h e  Dock and Harbour Authority (Oct. 1945) ; Axel Anderson, 
"Location Factor in the Choice of Free Ports," Economic Geogvaphy, 
vol. x (1934)  ; M. J .  Lemierre, "Les Zones Franches," Revue de La 
Porte Ocdane ( J u l y  1949). ( G .  H. J .  D.; ST. R. E.) 

FREE RADICALS. According to  19th-century chemical 
nomenclature a radical is a group of atoms which, in combination 
with another radical or atom, forms a stable molecule. Thus a 
free radical may be defined as a molecule in which one of the atoms 
has one of its valences unoccupied; i.e., a molecule in which one 
of the atoms exhibits a valence one unit lower than normal. In  a 
free radical. therefore, carbon appears to be trivalent rather than 
quadrivalent. nitrogen bivalent rather than trivalent. Sumerous 
unsuccessful attempts to prepare free radicals a t  one time led to 
the belief that free radicals were incapable of existence. However 
a number are now recognized as stable entities. and others play 
important roles as transient intermediates in chemical reactions. 
An alternative definition of a free radica! derives from the theory 
of chemical valence developed by G. S. Lewis (1916 and later. 

see VALENCE). Most molecu!es contain an  even number of elec- 
trons. The chemical bond. or valence. which holds together two 
atoms consists of a pair of electrons shared by the two atoms. 
The free valence of a free radical consists of a single unshared 
electron. and the radical is an odd molecule containing an odd 
number of electrons (Lewis. 1923); If consideration is restricted 
to molecules containing only the elements most commonly encoun- 
tered in organic chemistry (i.e., carbon, hydrogen, nitrogen, oxygen, 
the halogens and the like) the two definitions are equivalent. 
However, if one wants to consider also conlpounds containing 
atoms of the transitional groups of the periodic system (see 
PERIODIC LAW. THE) .  this is no longer true. Thus. although 
ferric ion Fe-C + I, contains an odd number of electrons. it is not 
ordinarily considered a free radical. Further,  complex organic 
molecules may be imagined having two unsatisfied valences but an 
even number of total electrons. Examples of such diradicals are 
also knolvn. 

Radicals  of A p p r e c i a b l e  Stability.- The history of this field 
of chemistry begins in 1900 with M. Gomberg's discovery of 
rriphenylmethyl with the structure I. I n  this compound the central 
carbon 

(CFH,)~C.  ( C ~ H ~ ) ~ C - C ( C S H ~ ) ~  
I I1 

is trivalent since it is combined with three phenyl groups instead 
of four, and its unshared electron is represented by a dot. By 
rvithdrawing chlorine from triphenylchloromethane, (C,H,i:ICC1. 
Gomberg expected to obtain hexaphenylethane I1 as a result of 
the cornhination of two triphenylmethyl radicals I .  The product 
obtained (in solution) was. however, a mixture of I and 11. Actu- 
ally, solution I and I 1  are in rapid equilibrium with each other, 
hexaphenylethane forming by the dimerization of two tri- 
phenylmethyl radicals. a process in which the two odd electrons 
become paired to form the central carbon-carbon bond. and the 
free radicals are continuously being regenerated by dissociation 
of the hexaphenyiethane. Free radicals of this type are stable only 
in certain organic solvents. and are rapidly destroyed by ir- 
reversible reactions in the presence of air. water or strong acids. 
The degrees of dissociation of compounds such as hexaphenylethane 
vary ,considerably when the phenyl groups are replaced by other 
aromatic groups. Thus, when each phenyl. C,H,, is replaced by 
biphenyl. C,,H,.C,,H,, dissociation into free radicals is practically 
complete. I n  an analogous manner, free radicals are formed to a 
small extent by the breaking of the nitrogen-nitrog'en bond in 
aromatic hydrazines of the general structure R2N-NR,, or,  to a 
greater extent. by the breaking of the central nitrogen-nitrogen 
bond in aromatic tetrazanes. R,S-RK-NR-YR,. Thus. the 
radical diphenylpicrylhydrazyl 111 exists as a stable violet solid. 
showing no tendency to dimerize to a tetrazane even in the solid 
state. Examples of free radicals with the odd electron on oxygen 
are also known, e.g., the 2 ,  4. 6-tri-t-butylphenoxy radical IV,  a 
blue substance which is also unknown in the dimeric form. 

.4nother free radical is typified by the semiquinones. If the 
dianion of durohydroquinone V (existing in alkaline solutions of 
durohydroquinone) is treated u i th  oxidizing agents, it loses two 
electrons and is converted to  duroquinone VI. An intermediate 
stage of oxidation is posslble in vhich a single electron has been 
lost to yield the free radical semiquinone ion VII .  Actually, 

0- 0 0- 0. 
HJC j CHI H3C I CHj HaC I CH3 H1C I CH3 
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in partially oxidized systems all three species are in mobile equilib- 
rium, and mixing solutions of V and VI  immediately gives rise 
to detectable quantities of the yellow semiquinone. Semiquinones 
of a variety of types are known, and in some cases may be obtained 
in pure form in the solid crystalline state. However, they are 
usually in rather unfavourable equilibrium with the completely 
oxidized and reduced forms of the molecule, so that for many 
years their existence was overlooked. 

Another type of stable radical ion, a metal ketyl, forms when 
a substance such as benzophenone, (C6H6)2C=0,  is treated with 
metallic sodium to give the coloured ketyl (C,H,),C-0-. The 
reaction involved is essentially a reduction, the sodium being 
oxidized to sodium ion, Na+.  Rather similarly, in certain solvents 
such as tetrahydrofuran sodium reacts with complex aromatic 
hydrocarbons such as naphthalene C1,H8 converting it to the 
highly coloured radical ion CloHs-. 

A final class of relatively stable organic free radicals are those 
containing the group >NO. Such a group necessarily contains 
an odd electron (apparently distributed between the nitrogen and 
oxygen) and the resulting molecule is thus a free radical. An 
example is diphenylnitrogen oxide. (C,,II,),NO, which is obtained 
by the oxidation of diphenylhydroxylamine, (C,H,),NOH, and 
which shorvs no tendency to dimerize or to disproportionate to 
products of higher and lovier oxidation state. '4 somewhat similar 
behaviour of nitrogen is found in nitric oxide, NO, and nitrogen 
dioxide. KO2, which are also odd molecules. 

S t r u c t u r a l  Requi rements  f o r  Stable  Radicals.-Certain 
structural features appear to be requirements for the existence of 
stable free radicals. One condition of particular importance is 
shown by the semiquinone radical ion VII. As depicted, the upper 
oxygen atom has a negative charge, and the lower one an odd elec- 
tron. However, this assignment is arbitrary, and the same mole- 
cule nould be represented if the charge and odd electron were 
interchanged. A7hen a situation of this type is encountered, the 
actual average distribution of electrons within the molecule is 
presumed not to be that of either of the structures just described. 
but to be intermediate between the two. This ambiguity is called 
delocalization or resonance (see RESONANCE, THEORY OF); ac- 
cording to quantum mechanics the resonance increases consider- 
ably the stability of the molecule, and, in this case, the probability 
of existence of the semiquinone ion. ffhen the oxidation of 
durohydroquinone is conducted in an acid medium, so that the 
semiquinone anion would be converted to the neutral radical VIII, 
this ambiguity as to structure disappears, and under such condi- 
tions no semiquinone can be detected. 

Similar arguments account for the stability of the other free 
radicals discussed above. In  the case of triphenylmethyl I, it is 
considered that the odd electron is in effect distributed over the 
three phenyl groups as well as the central carbon atom. In ad- 
dition, the dissociation of hexaphenylethane may be considerably 
facilitated by repulsive forces betx-een the three bulky phenyl 
groups on one carbon atom and those on the other. As a measure 
of the magnitude of these two phenomena, dissociation of the 
carbon-carbon bond in the simple molecule ethane, H3C-CH,, 
requires an energy of 84 kg. cal. per mole of ethane. In  hexa- 
phenylethane only 12 kg. cal. are required. 

Magnet ic  ~ f o p e r t i e s  of Free  Radicals.-The magnetic prop- 
erties of free radicals provide a powerful tool for their detection 
and study. Molecules with even numbers of paired electrons are 
diamagnetic; i.e., they are slightly repelled by a magnet. How- 
ever, free radicals are paramagnetic and attracted by a magnet 
because of the spin of the odd electron (see QUANTUX MECHANICS : 
Electro?~ Spin), the spins of the remaining paired electrons ef- 
fectively canceling each other. The magnetic property of a sub- 
stance nhich is commonly studied is its magnetic susceptibility, 
effectively its behaviour in an inhomogeneous magnetic field, and 
the extent of its paramagnetism is described in terms of its mag- 
netic dipole moment, expressed in Bohr magnetons. The mag- 
nitude of this dipole moment is the same for all free radicals, and, 
\\-hen arising from the spin of a single electron, amounts to ~ ' 3 =  
1.73 Bohr magnetons. This value has been confirmed experi- 
mentally with free radicals which may be obtained in the solid 

state, or a t  known concentrations in solution. Magnetic suscepti- 
bility measurements also may be used to demonstrate the existence 
of free radicals and to measure the position of equilibrium between 
radicals and their dimers or disproportionation products (see also 
MAGNETOCHEMISTRY). Diradicals, with even numbers of elec- 
trons two of which are, however, not paired, are also paramagnetic, 
the oxygen molecule, 0 2 ,  being probably the simplest example. 

The paramagnetic resonance spectra of free radicals provide 
another technique for their detection and study. According to 
quantum mechanics, the spin of the odd electron of a free radical, 
when placed in a magnetic field, may have two, and only two, 
orientations, one with and the other against the field. These two 
orientations differ slightly in energy by an amount proportional 
to the strength of the magnetic field, and the majority of the 
electrons have the orientation of lowest energy. If a system 
containing free radicals is placed in a magnetic field and exposed 
to electromagnetic radiation (usually in the microulave region 
of very short radio waves), molecules with the lower energy 
orientation absorb radiation of a frequency corresponding to an 
energy just sufficient to flip over the electron into its higher 
energy state. This phenomenon was first observed by  E. Zavoisky 
in 1945, and, in the simplest case, gives rise to  a paramagnetic 
resonance absorption spectrum consisting of a single sharp absorp- 
tion line. The technique is sensitive, and will detect extremely 
small concentrations of free radicals, examples of as little as one 
part in 1c7 having been reported. In  many organic free radicals, 
interaction of the odd electron with the magnetic moments of the 
nuclei of different atoms in the molecule (most commonly with 
the nuclei of hydrogen atoms) gives rise to a more complicated 
system of energy levels. and an absorption spectrum consisting of 
a series of lines. The nature of the spectrum observed permits 
the identification of particular free radicals, and also gives in- 
formation about their electronic structure. As an example, the 
simple semiquinone radical ion. .OC,H,O- (analogous to VII, 
but with the CH3 groups replaced by hydrogen atoms), exhibits a 
spectrum of five equally spaced lines, indicating that the odd 
electron spends part of its time near the hydrogen nuclei. Ac- 
cordingly it is not only associated mlrh the two oxygen atoms, 
but is effectively delocalized over the entire molecule. Similarly, 
the triphenylmethyl radical I sho\ils a complex spectrum, con- 
sistent with the idea that its stability arises from the spreading of 
its odd electron over all three phenyl groups. 

Uns tab le  Radicals  of S h o r t  Life.-Simple free radicals such 
as methyl, 'CH,, are also capable of existence, and play important 
roles as transient intermediates in many chemical reactions. The 
existence of the methyl radical was first demonstrated by F. Paneth 
and W. Hofeditz in 1929 by the following experiment. The  va- 
pours of tetramethyl lead, Pb(CH3),, mixed with gaseous hydro- 
gen, HZ.  were passed through a silica tube a t  low pressure. When 
a portion of the tube was heated to about 800" C. the tetramethyl 
lead was decomposed and a mirror of metallic lead deposited on 
the internal surface of the tube. The gaseous products of the 
decomposition were found capable of causing the disappearance of 
a second lead mirror, deposited at  a more distant cool point in the 
tube. Since none of the recognized stable products of the de- 
composition was able similarly to dissolve a lead mirror, the 
inference was drawn that methyl radicals. formed in the high- 
temperature decomposition. reacted with lead at  the cool mirror 
to regenerate tetramethyl lead. The methyl radicals obtained in 
this way proved to be highly reactive and short-lived. They not 
only reacted with lead and other metals, but disappeared rapidly 
and spontaneously, largely by dimerization to ethane, CH,CH3. 
I n  hydrogen at  a total pressure of 2 mm.; e.g., the concentration 
of methyl radicals was estimated to decrease to half its original 
value in about 0.006 seconds. I n  subsequent years, techniques 
for producing reactive free radicals in the gas phase have been 
greatly extended by Paneth and his co-workers and many other 
investigators. I t  has been found that a variety of unstable species 
such as ethyl. .C2H,, propyl, .C3H7, and hydroxyl, .OH. can be 
obtained by several methods which include: ( I )  the thermal or 
photochemical decomposition (see PHOTOCHERIISTRY) of a wide 
variety of organic and inorganic materials; ( 2 )  the reaction be- 
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tween sodium vapour and an alkyl halide; (3) the discharge of 
electricity through a gas at  low pressure. Atoms which arise from 
dissociation of a diatomic molecule (such as the chlorine atom, 
.C1, from the dissociation of the chlorine molecule Cl,) can also 
be obtained, and have the properties of short-lived radicals of 
this type. 

The existence of the various known unstable free radicals, like 
that of methyl itself, is most commonly demonstrated by the re- 
actions which they undergo. Thus, ethyl radicals, formed from 
tetraethyl lead. Pb(C2Hj),, dissolve zinc and antimony mirrors. 
The resulting ethyl derivatives of zinc and antimony, Zn(C2H5), 
and Sb(C,H,),, have been isolated and identified by the usual 
chemical and physical tests. In a few instances, unstable radicals 
also have been identified spectroscopically. Here the important 
technique of flash photolysis, the use of a single, intense flash of 
light to  produce a momentary high concentration of free radicals, 
has been developed by R. G. W. Norrish and G. Porter. 

Transient unstable free radicals also may be produced in the 
liquid phase (e.g., in solution in a liquid solvent) by several means. 
A number of molecules, of which organic peroxides are typical, 
possess such weak chemical bonds that they decompose irreversibly 
into free radicals on warming in solution. The behaviour of di- 
acetyl peroxide, 

has been studied by M. S. Kharasch, &I. Szwarc and others, and 
it is considered to decompose, a t  least in large part, into carbon 
dioxide. CO,, and methyl radicals. 

These in turn rapidly attack most organic solvents, often by ab- 
stracting hydrogen to give methane, CH,, together with other 
products. Irradiation of solutions of many organic substances 
with ultraviolet light leads to the absorption of sufficient energy 
to disrupt chemical bonds and produce free radicals, and in fact 
most photochemical processes are a t  present thought to involve 
free radical (sometimes diradical) intermediates. The chemical 
changes which occur when solutions (and also gases) are exposed 
to high-energy radiation (a. /3, and y rays from nuclear reactions, 
X-rays, electron beams. etc.) also frequently appear to involve the 
transient formation of free radicals. Thus, a major consequence 
of passing high-energy radiation into water. H,O. is believed to be 
its dissociation into hydroxyl radicals. .OH, and hydrogen atoms, 
.H. Short-lived radicals are also formed in some oxidation-reduc- 
tion processes. Organic hydroperoxides of the general formula 
R-OOH react rapidly with ferrous ion. F e + + ,  the first step being 
the formation of ferric ion, F e + + + ,  hydroxide ion, OH- , and an 
alkoxy radical, RO '. 

An interesting method for prolonging the lifetime of highly re- 
active radicals is to produce them in a glassy or solid medium 
where they are unable to diffuse together and disappear by dimeri- 
zation and similar processes. The technique was first developed 
by G. N. Lewis who irradiated various organic molecules, chiefly 
dyes, in glassy solvents at  liquid air temperatures and was able 
to observe the colours of the resulting unstable radicals, mhich, 
in some cases, could be preserved for days. Similarly, the ir- 
radiation of organic plastics (and many other solid organic ma- 
terials) with high-energy radiation at  ordinary temperatures can 
~ r o d u c e  high concentrations of t ramed radicals \ ~ h i c h  may be 
detected a;d studied via their paramagnetic resonance spectra. 

Radicals  a s  In te rmedia tes  in Chemical  Reactions.-It is 
commonly believed that free radicals are transient intermediates 
in many high-temperature reactions such as combustion and the 
thermal cracking of hydrocarbons, in many photochemical proc- 
esses, and in a number of other important reactions in organic 
chemistry, although their concentrations are in general too low 
for direct detection. One class of free radical reaction is of partic- 
ular importance, and is illustrated by the following example. 
Methane. CH,, reacts with chlorine, Cl,, by an over-all process 
which gives methyl chloride. CH3C1. and hydrogen chloride. HC1. 
The reaction is enormously accelerated by light, and apparently 
involves the following steps: 

light 

Chlorine atoms are produced in ( I )  and destroyed in (4), while 
the products which are actually isolated arise from ( 2 )  and (3). 
Since chlorine atoms consumed in ( 2 )  are regenerated in (3). a sin- 
gle atom of chlorine can lead to the production of many (actually 
many thousand) molecules of methyl chloride. Such processes, 
in nhich an intermediate is continually regenerated, are known 
as chain reactions and their study constitutes an important branch 
of chemical kinetics (for further details see articles on CATALYSIS; 
RE~CTION KINETICS; and POLYMERIZATION). Similar chains in- 
volving transient free radicals are involved in the halogenation of 
many other organic molecules, in many of the polymerization re- 
actions employed in the manufacture of plastics and synthetic 
rubber, and in the reaction of molecular oxygen, O,, with a great 
number of organic molecules. In general these chain processes 
occur with great rapidity-a typical lifetime of a chain may be of 
the order of a second. during which many thousands of individual 
steps such as ( 2 )  and (3) may occur-although at  any one time 
perhaps only one molecule out of 109 in the system exists as a 
free radical. Since a relatively small number of free radicals can 
produce significant chemical reaction in this manner, the initia- 
tion of typical radical chain processes (such as polymerization of 
certain unsaturated molecules) provides one of the best demon- 
strations of the existence of transient free radicals in chemical 
systems. 

While most reactions of molecular oxygen with organic mole- 
cules appear to involve free radical intermediates, the situation in 
other oxidations and reductions depends much upon the particu- 
lar system involved. Thus, the oxidation of isopropyl alcohol, 
(CH,),CHOH, to acetone, (CH,),C=O, by ferrous ion and 
hydroge? peroxide apparently involves the intermediate radical 
(CH,),C-OH. On the other hand, there is good evidence that 
when chromic acid, H,CrO4, is the oxidizing agent, the oxidation 
occurs in one step without the intervention of any intermediate 
radical. Basically, the presence or absence of intermediate free 
radicals in oxidations and reductions depends upon whether the 
reactions involve the transfer of single electrons (mhich neces- 
sarily produces an odd molecule as an intermediate), or involve 
two-electron transfers (mhich do not produce odd molecules). In  
many reactions, including most of the important oxidation- 
reductions occurring in biochemical systems, which sort of path 
is followed is not yet known. 

BIBLIOGRAPHY.-G. hi. Lewis. Valence and the  Structure  o f  A t o m s  
and ,llolecules (1923) ; P.  ~ a l d e n .  Chelnie der Freien ~ a d i k a l e . ( r q z q )  ; 
F .  0. Rice and K. K. Rice, T h e  Aliphatic Free Radicals (1935) ; W .  A. 
Waters, T h e  Chenzistry o f  Free Radicals, 2nd ed. (1948)  ; E. W .  R. 
Steacie. Atonzic and Free Radical Reactions, 2nd ed. (1954) ; C. Walling, 
Free Radicals i n  Solut ion ( 1 9 j 7 ) .  The topic is also treated more briefly 
in most books on advanced organic chemistry; e.g., G. W. Wheland, 
Advanced Organic Chenzistry (1949)  ; J .  Hine, Physical Organic C h e m -  
istry (1956) .  ( C .  Wc.) 

FREE REED VIBRATOR, in musical instruments, a thin 
metal tongue fixed at one end and vibrating freely either in sur- 
rounding space, as in the accordion and concertina, or enclosed 
in a pipe or channel, as in certain reed stops of the organ or in 
the harmonium. 

Air under three different conditions must be dealt with in 
considering the acoustics of the sound produced by free reeds: 
( I )  the stationary column in pipe or channel containing the 
reed, nhich is normally at  rest; ( 2 )  the wind or current of air 
fed from the bellows with a variable velocity and pressure, which 
is broken up into periodic air puffs as its entrance into pipe or 
channel is alternately checked or allowed by  the vibrator; (3) the 
disturbed condition of no. I when acted upon by the metal vibrator 
and by no, 2 ,  whereby the air within the pipe is forced into alter- 



nate pulses of condensation and rarefaction. 
The most valuable characteristic of the free reed is its power 

of producing all the delicate gradations of tone between forte 
and piano by virtue of a law of acoustics governing the vibration 
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of free reeds, whereby increased pressure of wind produces a pro- 
portional increase in the volume of tone. The sound produced by 
the free reed itself is weak and requires to be reinforced by means 
of an additional stationary column or stratum of air. Free reed 
instruments are therefore classified according to the nature of the 
resonant medium provided: ( I )  free reeds vibrating in pipes, as 
in organs; ( 2 )  free reeds vibrating in reed compartments and 
reinforced by air chambers of various shapes and sizes. as in the 
harmonium (9.v.);  (3 )  free reeds set in vibration through a 
valve. but having no reinforcing medium, as in the accordion and 
concertina. The quality of tone of free reeds is due to the tend- 
ency of air set in periodic pulsations to divide into aliquot vibra- 
tions or loops, producing the phenomenon known as harmonic 
overtones or upper partials, which may, in the highly composite 
tone of free reeds, be discerned as far as the 16th or 20th of the 
series. For the history of the application of the free reed to key- 
board instruments. see HARXONIUM. 

FREESIA, a genus of South African herbs belonging to the 
Iris family (Iridaceae), containing three species but scores of 
horticultural forms. The plants grow from a bulblike corm (as in 
Cladiolzcs) which sends up a tuf t  of long narrow leaves and a 
slightly branched stem bearing a few leaves and loose! one-sided 
spikes of fragrant. narrowly funnel-shaped. but slightly irregular 
flowers, which are typically yellow, but white, pink or red in some 
of the horticultural forms. They form pretty greenhouse plants 
which are readily increased from seed. They are extensively 
grown for the florists, as their fragrance is much desired. By 
potting successively throughout the autumn a supply of flowers 
is obtained through winter and spring. 

The culture of freesias in the United States is extensive. Corms 
are planted in a rich loam, somewhat sandy, about the middle of 
August and kept in a cool greenhouse. By planting every two 
weeks, bloom is extended until March or April, although they are 
normally winter-flowering. (N.  TR.) 

FREE-SOIL PARTY, a minor 19th-century U.S. political 
party which opposed the extension of slavery. The Free-Soilers 
later became one of the component elements in the Republican 
party on its organization in the mid-1850s. 

Abolitionists were scarce in mid-19th century United States but 
opponents of the slave power as it dominated the national govern- 
ment were growing in numbers. When Pres. James K. Polk, in 
1846, asked congress for an appropriation to be used in settling 
the Mexican boundary, Rep. David Wilmot moved that the money 
be granted provided that any territory bought with it be free soil. 
This Wilmot proviso was, defeated but it was to provide the funda- 
mental principle of the emerging Free-Soil party. 

In  1848, when over 500,ooo sq.mi. were acquired from Mexico, 
Free-Soilers insisted that slavery be forever excluded from this 
land. They knew that otherwise states formed from it would 
strengthen the slave power with more senators, representatives 
and presidential electors. 

I n  Aug. 1848 the Free-Soilers held their first national conven- 
tion at  Buffalo, the geographic centre of the zone of greater New 

England settlements, Xew England furnishing the strongest 19th- 
century opposition to the extension of slavery. Seventeen states 
sent delegates, among whom mere antislavery Whigs, antislavery 
Democrats and the remnants of the declining Liberty party, all 
determined to fight extension of slavery. They were less exas- 
perated with slavery as an institution than with the slave power 
which dominated the national government in the interest of cotton 
and tobacco to the neglect of important northern interests. 

The ideology uniting Free-Soilers was not abolition of slavery 
but repugnance to the presence of the Negro and they wanted no 
Negroes, either free or slave, in the territories. "Let the soil of 
our extensive domains." as they put in their 1848 platform, "be 
kept free for the hardy pioneers of our own and the oppressed 
and banished of other lands, seeking homes of comfort and fields 
of enterprise in the New IVorld." The final plank contained their 
historic slogan, "Free soil, free speech, free labor, and free men." 
They nominated former Pres. Martin \'an Buren of New York 
for president and Charles F. Adams of Massachusetts for vice- 
president but polled only slightly more than 107~ of the popular 
vote for president. 

In 1852 the Free-Soil candidates were John P. Hale for presi- 
dent and George U7. Julian for vice-president; they polled not 
quite 5% of the popular vote. In  18j6 the Free-Soilers were 
absorbed by the new Republican party (q.v.), which had adopted 
the Free-Soil program. In terms of economic interests the Free- 
Soilers constituted a combination of small farmers, village mer- 
chants, household and mill workers and debtors. 

See Theodore Clarke Smith, "The Liberty and Free Soil Parties in 
the Northwest," Harvard Historical Studies, vol. vi ( 1 8 9 7 ) .  

(W. E. BY.) 
FREESTONE, stone used in architecture for mouldings, 

tracery and other work requ~red to be worked with the chisel. 
The oolitic stones (i.e., limestones) are generally so called, 
although in some countries soft sandstones are  used; in some 
churches an indurated chalk called clunch is employed for in- 
ternal lining and for carving. 

FREETOWN, the capital and main port of the independent 
state of Sierra Leone, west Africa, lies on the south side of the 
estuary of the Sierra Leone river, about 5 mi. E. of the cape of 
that name. Pop. (1957 est.) 80,000. I t  stands on the seaward 
tip of the range of wooded hills to which the Portuguese Pedro da 
Cintra gave the name Sierra Leona ("Lion Mountains") about 
the year 1460. 

The climate is humid, wet tropical and trying for the white 
man, with an annual average rainfall of 138 in. Health conditions 
have, however, been greatly improved. 

F r e e t o ~ ~ n  possesses one of the world's finest natural harbours, 
in which more than 250 ships sheltered at  one time during \170rld 
IVar I1 when it  \\as an important naval base. The city extends 
along the water front for a few miles and rises inland on gently 
sloping ground. The historic buildings and places of interest in- 
clude the Anglican St. George's cathedral (1852); the old Fourah 
Bay college building (1851) ; Fort Thornton, residence of the gov- 
ernor, first built in 1796 and modernized in 19j2;  the giant silk 
cotton tree (1787) ; and the stone bearing the name of the Dutch 
admiral Michel Adriaanszoon de Ruyter who landed there for 
uater  in 1664. New modern buildings for the Fourah Bay Uni- 
versity college (affiliated with the University of Durham, Eng.) 
on Mount .Aureol, which overlooks the city, and new commercial 
offices (including the country's first seven-story building) are 
rapidly changing the town centre. In  1957 a museum was opened 
near the famous cotton tree. The main streets include Water 
street, along the water front; Westmoreland street. running 
through the central ward; and Kissy street, leading to the eastern 
suburbs and into the main trunk road to the provinces. 

The airport of Lungi is 10 mi. N. on the sea coast across the 
estuary. Air services link Freetown with Europe and with other 
parts of west Africa and the world, and there is an internal air 
service between Freetown and provincial towns. The port has a 
deep-aater quay, and there are regular shipping services between 
Freetonn and British and other overseas ports. A government- 
owned railway and a steadiIy expanding road system link the city 
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with provincial centres. 

Freetown is not an industrial city. As the chief port of Sierra 
Leone. the country's principal exports and imports pass through 
it ,  and many of the inhabitants are occupied in handling the mer- 
chandise. Many others, including women, are engaged in profes- 
sional and public services. A large proportion of the merchants 
are Lebanese. 

Freetown was founded as an attempt to atone for the horrors of 
the slave trade nhich made the area now occupied by the city and 
surroundings a raiding ground for about three centuries. In the 
movement to abolish slavery, Freetown -as designed as a home for 
slaves freed and destitute in England. The first settlers were sent 
out in I 787; and in I 790 the enterprise \\as taken on by the Sierra 
Leone company, nhich mas given a royal charter in 1799 Free- 
town acquired effective municipal government in 1893 and was, 
before independence in 1961, the oldest British colonial munici- 
pality in Africa. The descendants of the liberated Africans. known 
as Creoles, are a minority in the city. The majority of inhabitants 
are members of the country's two largest tribal groups, the Mende 
and Temne See also SIERRA LEONE. (T. A. L D.) 

FREE TRADE, the antithesis of protection (q .v . ) ,  is a policy 
by which a government does not discriminate against imports in 
favour of national products or interfere with exports in order to 
favour consumers in the home market. This meaning became ac- 
cepted usage in the struggle to abolish the English Corn lams (im- 
port  duties on nheat  and other grain) in 1846. Before then the 
term was used in other senses. Thus, early in the I 7th century 
"free trade" bills were promoted by those seeking entry into the 
closed corporations of the chartered companies (such as the East 
India company). Later, "free trade" n a s  used to mean the right 
to  trade in a foreign region without joining a company. I t  was 
sometimes used as a euphemism for smuggling. 

Free trade does not mean that a government abandons all con- 
trol and taxation of imports and exports; merely that this con- 
trol and taxation is not used to protect the home producer against 
foreign competition or to favour the home against the foreign 
consumer. Thus, if an import t ~ x  is imposed for revenue, it is 
countervailed in a free trade system by an excise duty on home- 
produced goods. Export taxes formed an important part of the 
British protective system in the 18th century and mere so much 
resented by the American colonists that section 9 of the constitu- 
tion of the United States included export taxes among the poners 
denied to the federal government. 

T h e  Case f o r  F r e e  Trade.-There is a long history of the strug- 
gle for free trade in the broadest sense of absence of governmental 
restraint upon the freedom of traders to move and to transact 
business within a country and betveen countries. I t  was widely 
discussed by the French Physiocrats, an 18th-century school of 
economists who coined the phrase laissez jaire, laissez aller (let 
them act,  let them go) still used to describe free enterprise. (See  
PHYSIOCRATIC SCHOOL.) Freedom of movement and trade was 
deduced from the philosophic principle of natural liberty. 

The  Scottish philosopher Adam Snlith applied the principle to 
economic activity, and particularly to trade. in his Inqzr~ry In to  
t he  Na ture  and Causes of the Wea l th  of /Vatio?ts, published in 
1776. The  economic case for free trade is still based on his argu- 
ment that  division of labour leads to specialization, efficiency and 
greater production. Each country mill specialize upon producing 
those goods for which it has natural advantages and therefore 
cheaper costs of production. It will be driven by competition to 
efficient methods. 

There is also a strong political case for which Adam Smith's 
work laid the foundation. If governments interfere with compe- 
tition to  protect local interests, there is great danger that small and 
inefficient producers will be subsidized at  the expense, not of the 
foreigner, but of the majority of their fello\\, countrymen, who as 
consumers must pay higher prices. bloreover, the regulation of 
trade becomes expensive and cumbersome. Duties and regulations 
which serve no useful purpose survive and develop into a net~iork 
of restrictions. 

Adam Smith's argument was particularly effective on this po- 
litical level. His economic argument mas elaborated by the English 

school of classical economists headed b y  David Ricardo (1772- 
1823), who propounded the theory of comparative costs. This 
theory explained the advantages of specialization. The argument 
for free trade on a competitive private enterprise basis was system- 
atized by John Stuart Mill (1806-73) and was accepted by the 
majorlty of economists me11 into the 20th century. After the turn 
of that century economic discussion centred not upon the case 
for securing the r-ilaximum of production by territorial division 
of labour, but upon the division of the gains between trading coun- 
tries. I t  mas shown that there are cases \>here governmental in- 
tervention may, in theory, secure to a country a greater share of 
the gain from its external t ~ a d e  than nould accrue under free 
competition. There are obvious administrative difficulties in tim- 
ing such intervention and in judging its extent; but the theoretical 
argument aeakened the economic case for free trade. 

Economists since Adam Smith have always recognized that ex- 
ceptions to free trade might be justified on noneconomic grounds. 
Smith himself made exceptions on grounds of defense, to counter- 
vail domestlc taxation, to retaliate against other countries and on 
grounds of humanity when foreign competition might inflict hard- 
ship upon great numbers of norkers. Following the publication 
of J. RI. Keynes's Gelzeral Tlzeory of Employnzent,  Interest and 
Money  in 1936. and the ~ + l d e ~ p r e a d  acceptance of "full employ- 
ment" as a criterion of economic policy, this latter exception be- 
came the main argument against free trade. I t  was reinforced in 
countries of back~vard industrial development by the argument 
that temporary protection is necessary to modernize production 
methods. I t  should be recognized, honever, that in practice much 
of the protection extended to local industries may be a device in 
vihich minority interests justify their action by invoking patriotic 
reasons that  ill not bear analysis. Despite theoretical refine- 
ments and exceptions, many economists claim that the broad 
economic case for free trade has never been refuted. 

Adam Smith's criticism of arguments for protection and of the 
administrative abuses of protective practices quickly stimulated 
a movement toward freer trade. In  1786 William Pitt the Younger 
negotiated a commercial treaty 11-ith France, which lowered tariffs 
and removed prohibitions in both countries. War broke out in 
1793 and further steps toward free trade were not possible until 
after the end of the Napoleonic wars in 181 j. 

METHODS O F  PROMOTING FREER TRADE 

There are three methods of achieving freer trade. The most di- 
rect and effective is the unilateral reduction of trade barriers by 
each country independently of the policy followed by other coun- 
tries. This was the method advocated and carried to comple- 
tion by the British free trade movement in the second quarter of 
the 19th century. A second method, not in conflict with but 
supplementary to the first, is the negotiation of bilateral commer- 
cial treaties or agreements in which a reciprocal bargain is struck 
to reillove tariff and other trade barriers to an approxilnately equal 
degree in both countries. I t  is the oldest method, since commer- 
cial treaties have a very long history; but it was given new life 
by the Anglo-French treaty negotiated by Richard Cobden and 
bfichel Chevalier in 1860. The method of bilateral negotiation 
mas also used in the agreements made by the United States after 
the Reciprocal Trade Agreements act in 1931. The third method, 
folloned after the negotiation of the General Agreement on Tariffs 
and Trade at Geneva in 1917, is the multilateral negotiation of a 
simultaneous agreement among many countries. 

U n i l a t e r a l  F r e e  Trade.-After the Napoleonic wars, a strong 
free trade movement in Britain was directed and financed by manu- 
facturers and merchants who tried to break the power of the Iand- 
ovners, so that food and raw materials might be imported more 
cheaply. The British tariff was then very complicated, partly be- 
cause it was the result of special legislation accumulated over a long 
period, partly as a result of the additional duties imposed to finance 
the wars. \Then \Villiam Huskisson became president of the board 
of trade in 1823 he found no fewer than I . joo statutes operative. 
He began to consolidate and simplify these statutes as well as the 
supporting regulations and customs procedures. The Navigation 
acts, which imposed heavy duties on a long list of enumerated ar- 
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ticles if carried in foreign ships, were an important part of the pro- 
tective system. In  1823 a Reciprocity of Duties bill relaxed the 
acts. Huskisson also reduced import duties on such materials as 
raw silk and wool, lowered the export duty on wool and gave 
artisans freedom to emigrate. 

The main battle for free trade, however, was fought over wheat. 
With growing population and developing industrial manufactures, 
Britain had become a wheat-importing country. Prices, and with 
them the rent of agricultural land, rose during the Napoleonic 
wars as a result of inflation and restricted imports. In 181 j and 
1822 import duties were raised in an effort to maintain prices, 
but deflation followed the w-ars and there was an outcry against 
high bread prices in recurring crises of unemployment and falling 
prices, notably in 182 j-26. The privy council was then authorized 
to suspend the wheat duties as an emergency measure, but in 1828 
a Tory government imposed a sliding-scale tariff in which duties 
went up as prices went down. The landowners controlled parlia- 
ment. Until the Reform bill of 1832 extended the franchise and 
redistributed seats, the manufacturing north of England had little 
political power. In  1837 another acute crisis brought an Anti- 
Corn-Law league into existence in London. Leadership, however, 
was taken over by the league formed in Manchester in 1838. 
Richard Cobden and John Bright, two cotton manufacturers, de- 
voted themselves to a great campaign of education and agitation 
throughout the country. They identified free trade with the cause 
of peace, attacked the lando~ners  and adduced practical examples 
of the costs of protection. Resistance was strong, but minor tariff 
concessions Tvere obtained, notably in 1842. In 1845 the English 
harvest was short and the Irish potato crop failed almost com- 
pletely. The league redoubled its efforts. In  June 1846 Sir Robert 
Peel reduced the wheat duties immediately and abolished them as 
from 1849. 

In  1849 also the Navigation acts were abolished. Successive 
budgets, notably those of W. E. Gladstone in 18j3 and 1860, con- 
tinued the process of tariff reduction. The latter incorporated the 
reductions negotiated in the Cobden-Chevalier treaty. By 1874, 
\<hen some timber duties were abolished, the British tariff was re- 
duced to a small number of revenue duties on such items as spirits, 
wine, beer and tobacco, countervailed by excise duties on coinpet- 
ing domestic products. Shipping was freed of protective restraints 
and migration of persons was also freed. All export duties were 
abolished. 

Britain, in its own interests, had adopted complete free trade 
and maintained it until World War I ,  when "safeguarding duties" 
nere introduced. The principle was not abandoned until the great 
depression of the 1930s, when a protective tariff \+as again adopted. 
During the free trade era which lasted for nearly three-quarters 
of a century, Britain was the greatest manufacturing, shipping and 
investing country in the world, but became dependent upon imports 
for the bulk of its food and raw materials. 

Iiot only the United Kingdom, but the dependent empire. includ- 
ing India, Burma, Malaya and the African and West Indian col- 
onies, f o l l o ~ ~ ~ e d  a free trade policy. Most of the self-governing 
colonies which later became dominions imposed protective tariffs 
for development; but the rest of the British empire was a solid 
free trade area until 1932. 

Bi la te ra l  Commercial  Treaties.-There is a long history of 
coinmercial agreements dating back to antiquity. They were com- 
mon between towns and city-states in the middle ages. As nation- 
states developed, friendly states from time to time concluded trad- 
ing agreements. Some British commercial treaties still in force 
in the 19jos date from the middle of the 17th century. The United 
States signed its first commercial treaty with France in 1778. 
Treaties mith the Netherlands ( I  782), Sweden ( I  783) and Prussia 
(178 j) preceded the important treaty with Britain (1794). 

The 19th-century world trading system was built upon a com- 
mercial treaty network. The rights of private traders and of pri- 
vate property were guaranteed. A substantial body of interna- 
tional law in specific detail was accepted over the larger part of 
the trading world and gave legal security to international enterprise 
and investment. Traders were free to come and go, organize, in- 
vest and trade almost as freely and as safely abroad as a t  home. 

They travelled without passports or visas, could buy or  rent prop- 
erty, employ labour and take legal proceedings on an equal footing 
with nationals. Customs formalities were simple. There were no 
monetary and few immigration controls at the frontiers. Exchange 
rates were stable because the national currencies were pegged on 
gold and freely convertible. The principle of "national treatment" 
by which an alien was placed on an equal footing with nationals 
was not only embodied in treaties of commerce and navigation but 
was defined in detail and supported by a growing body of case law. 

This legal basis for trade was more important than the recipro- 
cal tariff reductions sometimes embodied in commercial treaties. 
When Cobden and Chevalier negotiated the Anglo-French treaty 
of 1860. they were attacked by free trade advocates who main- 
tained that each country should reduce its tariffs unilaterally and 
not clutter the treaties and endanger the continuance of their legal 
guarantees by injecting the tariff issue. However, the successful 
conclusion of this treaty initiated a chain of similar agreements in- 
corporating tariff reductions among many European countries. 

The effect of reduced tariffs was generalized by widespread adop- 
tion of the "most-favoured-nation clause." Before the end of the 
18th century it had become common for the parties to a bilateral 
commercial treaty to guarantee to each other treatment as favour- 
able as that accorded to any other country. The wording of this 
clause became standardized. Incorporated in the Anglo-French 
treaty of 1860 and copied in subsequent treaties, it became a 
powerful instrument of tariff reduction. Every reduction in any 
treaty immediately applied to imports from all countries enjoying 
most-favoured-nation treatment with the country making the re- 
duction. Moreover, treaties ran for long periods and sometimes 
until denounced, so that it became more difficult to engage in tariff 
wars or retaliations since the lower duties were embedded in the 
treaty network. The general adoption of most-favoured-nation 
treatment is best described by the modern American phrase "equal- 
ity of trading opportunity." 

There were two forms of the clause-conditional and uncondi- 
tional. The former accorded the lower duties only when there were 
reciprocal concessions by another trading country. The latter 
grants them, without any question of reciprocal concessions, to 
every country with which there is a treaty incorporating the clause. 
The United States adhered to the conditional form until 1923, 
when it adopted the practice, by then almost universal, of the 
unconditional form. I t  had proved difficult to define the reciprocal 
concessions that warranted application of the conditional clause. 

The method of bilateral negotiation, incorporating most- 
favoured-nation treatment, was adopted by the United States in 
the Reciprocal Trade Agreements act of 1934. This act gave 
power to the administration for three years to negotiate executive 
agreements rather than treaties requiring the advice and consent 
of two-thirds of the senate. The act was renewed by congress at  
periodic intervals thereafter. Between 1934 and the entry of the 
U.S. into Vi'orld War I1 in Dec. 1941, agreements were signed with 
I7 countries. By July 31. 19 j j ,  the United States was a party to 
trade agreements, includ~ng the General Agreement on Tariffs and 
Trade, with 44 other countries. Many of these had been amended. 
The original act in 1934 gave power to the administration to raise 
or reduce duties up to a limit of jo%. The 1945 renewal gave 
power to cut duties up to 50% of the existing level, even if they 
had already been cut 50% from the original levels of the 1930 
(Hawley-Smoot) tariff. An effort was made to make the reduction 
in the agreement with the "principal supplier" of an import. but 
most-favoured-nation treatment generalized the reduction to all 
suppliers. 

The United States had moved substantially toward a low-tariff 
policy, but foreign exporters pointed out that the tariff remained 
effective on competitive imports, that the complicated and restric- 
tive regulations, particularly for valuation of imports, remained 
those of the Tariff act of 1930, and that other protective methods 
such as import prohibitions and quotas, export subsidies and ex- 
cise taxes on imported raw materials had been used to nullify the 
effect of tarif1 reductions. The power of review given the biparti- 
san tariff board to investigate any reduction which might injure 
a domestic industry crippled the potentiality of the Reciprocal 
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Trade Agreements act. While there was evidence of gro

w

ing sup- 
port in big business and banking circles for free trade, there was 
widespread opposition from groups, including farm organizations, 
which feared import competition in the home market. No move- 
ment for unilateral tariff reduction had developed in the United 
States, and the limits of bilateral negotiations were narrowed after 
renewal of the Reciprocal Trade Agreements act in 1948. 

The  United States had taken the lead, however, in negotiating 
new bilateral treaties of commerce and development, designed to 
replace the older treaties of commerce and navigation. "National 
treatment" was worked out in regard to investment, transfer of 
profits, taxation, employment policies and other modern issues. 
The  number of treaties negotiated along these lines grew slowly, 
primarily because it was difficult to reconcile the viewpoints of the 
developing countries with those of the creditor countries. Double 
taxation treaties were even more difficult to negotiate since no 
government likes to exempt its citizens from taxes even on income 
earned abroad and likes still less to exempt resident aliens from 
taxes on income earned in its own territory. The attempts made 
to negotiate such treaties, however, indicated that the nature of 
trade in the second half of the 20th century would be different from 
the 19th-century trade based on treaties of commerce and naviga- 
tion. Large corporations rather than individual traders, complex 
manufacturing operations rather than simple mechanical processes, 
heavy capital investments rather than mercantile offices had cre- 
ated relations which were not foreseen by the earlier treaties. The 
negotiation of treaty bases upon which the new forms of trade 
might develop was hampered by extensive government intervention 
involving heavy taxes. Greatest progress had been made by the 
corporations themselves, negotiating directly with governments 

,where they wish to expand. 
Retzrrn to Protection.-The leaders of the 19th-century British 

free trade movement insisted that, \vhatever other countries might 
do. unilateral free trade \~~ould  benefit Britain. They believed that 
other countries would realize this and follow the British example. 
The belief was not unreasonable in the first flush of success. There 
was a spurt of production and overseas trade in the 1850s. aided 
by rising price levels after the California (1849) and Australian 
i 185 I j gold discoveries. The competition of imported foodstuffs. 
mainly wheat from the United States. did not become serious un- 
til the extension of railroads and steam shipping poured a flood of 
cheap grain into European ports in the 18 70s. This coincided 
~ i t h  the collapse of inflationary price levels following the Ci\ril 
War in the United States and the German wars in Europe-Den- 
mark (1864). Austria (1866) and France ( i 8 ; o ) .  During the 
1860s there had been a widespread movement toward free trade 
among European countries. The proclamation of the German em- 
pire a t  Versailles in 1870 disturbed the European balance of power 
and checked this movement. The increasing volume of cheap 
American grain endangered agricultural stability and reinforced the 
demand for a return to protection in France and most other Euro- 
pean countries. Britain sacrificed its agriculture and concentrated 
on manufacturing for export. The freedom of the London money 
market and the great volume of commerce and finance cleared 
through London made it the commercial capital of the world. where 
transactions were financed and cleared. As Germany, the United 
States and Japan challenged British manufactured exports in 
world markets, these commercial and financing functions became 
more important to the British economy. Only a few small western 
European countries to which trade was important-Belgium, Den- 
mark. the Netherlands and Switzerland-follo\ved the British free 
trade example. 

Until World War I, the main challenge to British supremacy in 
world trade came from Germany. Manufacturing capacity of the 
United States expanded rapidly but was mainly absorbed by the 
domestic market. During the Civil War high tariffs to countervail 
the multiplicity of direct taxes imposed by the Xorth to finance the 
war were maintained after domestic controls and taxes were abol- 
ished. Support for free trade had been concentrated in the cotton- 
exporting South, which lost its political influence after the war. 
But neither the United States nor the self-governing British colo- 
nies competed seriously with British manufactures in export mar- 

kets. Japan built its manufactures with government aid behind a 
protective tariff and xvas beginning to compete particularly in the 
markets for cheap textiles. but did not establish its shipping and 
trade on a world basis until after \Vorld \Var I. 

There had been a strong free trade movement in Prussia after 
the Sapoleonic wars. The Prussian tariff of 1818. under the influ- 
ence of Smithianismus, reduced duties heavily. A combination of 
this free trade movement with German nationalism led in 1834 
to the formation of the most famous of all customs unions. the 
Zollaerein. All trade restrictions were abolished. so that there 
~vas  complete free trade among the German states. The British 
free-traders applauded this development and opposed Palmerston's 
manoeuvres designed to prevent or delay the customs union. Ex- 
ternally. also, the Zollverein pursued a low-tariff policy. which Lvas 
continued in the first years of the German empire. Both the in- 
dustrialists of the Rhineland and the large landholders (Jrrnkers) 
of eastern Germany. who exported grains mainly to Britain. sup- 
ported free trade. However, when France reverted to protection 
after 1870 and the free trade movement in Europe was checked. 
Bismarck negotiated in 1879 a new political agreement upon a 
basis of protection both for industry and for agriculture. This was 
known as the compact of iron and rye. By this time American 
grain exports had conquered the British market and were landing 
in German ports. After 1879 Germany pursued an active policy 
of state encouragement to industry and agriculture behind a high 
protective tariff. Externally also state aid was given to the drive 
for world trade, shipping and investment in the form of consular 
services, language training, subsidies and credit facilities. The 
applied science and technical training which was a feature of Ger- 
man universities and industrial laboratories gave leadership in the 
new chemical and electrical industries as well as metallurgy and 
dyes. German world trade and investment were expanding and 
the mark was becoming a world currency competing with sterling, 
when resort to arms in 1914 resulted in complete defeat. 

German experience threw light upon the possibility that re- 
gional customs unions might be used as an approach to world-wide 
free trade. A customs union eliminates duties within the union. 
The price is usually adoption by all parties of the tariff of one 
protectionist participating country. This was the case with the 
United States, which based its first tariff on Pennsylvania's. The 
German Zollverein had a low-tariff policy for more than 40 years, 
but when it adopted protection it was a formidable cause of pro- 
tectionism elsewhere. There is no assurance that the regional 
route to free trade (or peace) will not end in creating larger units 
of economic warfare. The only promising route is by unilateral 
tariff reduction on the part of the great trading and creditor coun- 
tries. 

After World War I Britain's position had been weakened and 
its vulnerability demonstrated. Other countries continued the 
reinforced protective policies adopted during the war. In 19.2 j 
Britain returned to a gold basis for sterling at  the prewar parity 
and was involved in deflation at home and intensified competition 
in export markets. When the great depression was signalled by 
the collapse of the New Tork stock market in Nov. 1929, financial 
difficulties in Europe led to the depreciation of sterling in Sept. 
1931. At this point Britain reverted to a protectionist tariff and 
simultaneously adopted both imperial preference, with lower duties 
on empire goods, and protective tariffs in the dependent colonies. 

Later Methods of Trade Reg24lation.-After the breakdown of 
the international gold standard and Britain's reversion to protec- 
tion in the great depression of 1929-33, a new array of protective 
trade restrictions was developed. At first these were emergency 
devices to check swollen imports from demoralizing national mar- 
kets, prevent panic flights of capital and safeguard national cur- 
rency systems from inflationary risks consequent on unbalanced 
external payments. These devices were ad hoc. Each country in 
the panic of 1931 dealt with its own trading unbalance as best it 
could. The methods fell mainly into two groups-direct restric- 
tions on the quantities of particular imports, and restrictions on 
the use of foreign exchange. however acquired. After years of 
experiment and negotiation it became clear before the outbreak of 
World JVar I1 that exchange control had become the effective 
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overriding technique of trade regulation. Import quotas, price 
controls and bilateral commodity agreements in various forms were 
supplementary techniques. The ultimate control was the power 
of a government to centralize dealings which resulted in its citi- 
zens' acquiring or losing purchasing power in other countries Such 
dealings might be in the form of trade, exporting goods for sale or 
importing precious metals or other valuables to hoard; or they 
might be monetary and speculative. Once embarked on the regula- 
tion of external transactions, governments were forced to extend 
their control over all payments entering and leaving the country. 
Such control was systematically centralized in monetary authori- 
ties. 

War financing, together with the organization of economic war- 
fare, increased the effectiveness of these systems of state regula- 
tion, gearing the external with the internal controls over national 
economies. When the war ended in 1945, there had been some- 
thing approaching a codification of these restrictive trade and 
monetary practices, together with an evolution and rationalization 
of bargaining procedures in a succession of bilateral and multi- 
lateral conferences. A generation of officials and businessmen had 
grown up with no experience of free competitive trading on the 
basis of stable convertible currencies. A generation of economic 
theorists had come to regard restrictive trade practices as normal, 
From 1914 through 1955 there had been an approximation of 
exchange stability and free trading for only four years-between 
1925 when Britain and many other countries returned to the gold 
standard and 1929 when the stock market crashed in New York. 

The Bretton Woods agreements negotiated among the western 
Allies in 1944 were intended to set up funds adequate to provide 
exchange reserves that could be drawn upon by countries which 
needed temporary support when their external payments were 
freely resumed on a basis of competitive trade. I t  was recognized 
that exchange controls and their supplementary devices could not 
be abolished immediately. A transitional period was envisaged. 
But the countries which agreed to set up the International Mone- 
tary fund and the International Bank for Reconstruction and 
Development did so with the understanding that after this transi- 
tional period exchange controls and quantitative import restrictions 
would be abolished. ( S e e  BAXK FOR RECONSTRUCTION AND DE- 
VELOPMEXT. INTERNATIONAL.) The final act of the Bretton Woods 
conference urged national governments to create "in the field of 
international economic relations conditions necessary for the at- 
tainment of the purposes of the Fund and of the broader primary 
objectives of economic policy." Earlier. in the financial agree- 
ments providing for lend-lease aid. each of these governments had 
pledged itself "to the elimination of all forms of discriminatory 
treatment in international commerce, and to the reduction of tariffs 
and other trade barriers." 

Nevertheless, the discriminatory and restrictive practices of ex- 
change control a-ere extended and consolidated after the war ended. 
Greater emphasis was placed by most governments. and particu- 
larly by the British government, upon the principle of full em- 
ployment. This had also been written into the master lend-lease 
agreements, into the charter of the United Sations and into many 
other international agreements. Conflict developed between the 
attainment of domestic stability at full en~ployment on the one 
hand and external stability on the other. There was a considerable 
liberalization of trade between the western European countries, 
members of the European Payments union created in 1950. At 
the same time preparatory steps were taken in the United Kingdom 
to relax restrictions on sterling convertibility into currencies other 
than the dollar. I n  the latter 19jos, however, most countries still 
employed import quotas and exchange control regulations. 

M u l t i l a t e r a l  Tariff Negotiations.-Economic nationalism 
after the 1930s made bilateral negotiations less effective. Tariff duties 
became less important as compared with other kinds of government in- 
tervention. Most-favoured-nation treatment had been applied in tested 
detail to tariff duties, but no formula could be found to assure it in 
respect of exchange and quota allocations, government purchases and 
price controls. Moreover, trade and payments are not bilateral. The 
transactions between two countries affect other countries, SO that there 
is a chain of payments among all trading countries. When World 
War I1 ended in ~ g q j ,  it became clear that multilateral action was 
necessary both to restore the treaty basis and to attack the new dis- 

criminatory obstacles to trade, such as quotas and exchange control. 
The United States in 1944 initiated negotiations aiming at creating 

an International Trade organi~ation ( I T . 0 )  as a United xations 
agency comparable with the International Monetary fund. The char- 
ter of the I.T.O. was designed as a pledged statement of the rules for 
freer trade. In successive conferences at London (1946), Geneva 
(1947) and Havana (1947-48), the charter mas elaborated with so 
many exceptions and escape clauses that Pres. Harry S Truman decided 
not to submit it to congress for ratification. It  therefore did not be- 
come operative. 

At the Geneva conference, however, a group of 2 3  nations signed 
a General Agreement on Tariffs and Trade (G A.T.T.), incorporating 
the substance of the charter as originally proposed by the Cnited States. 
The secretariat of G.A.T.T. called successive conferences and secured 
new adherents At each conference further tariff reductions were nego- 
tiated multilaterally. At the end of 195;, there were 35 members of 
G.A.T.T. Proposals had been made in that year for the creation of an 
Organization for Trade Cooperation (O.T.C.) to administer the existing 
agreements and call annual conferences 

BIBLIOGRAPIIY.-The best understanding of Adam Smith is to be 
gained by reading The  Wealth o f  Nations itself, especially part iv. For 
the classical theory see Jacob Viner, Studies i n  the Theory  of Interna- 
tional Trade (New York, London, 1937). The free trade movement is 
discussed by J .  B. Condliffe in T h e  Conzwterce of Nations (New York, 
19 50, London, 1g;r). Developments after World War I1 can be studied 
theoretically in Donald Bailey Marsh, World Trade and Investment 
(Xew York, Toronto, rgjr) ,  and Paul T. Ellsworth, T h e  International 
Econonzy (Kew York. London, 19;o), and from a policy standpoint in 
Condliffe, op. cit., and in William Adams Brown, Jr., T h e  United States 
and the Restoration o f  World Trade (Washington, D.C., London, 
1950). ( J  B C c )  

FREE VERSE is a prosodic term used in so many ways that 
it has almost lost any useful meaning, but it  was originally a 
literal translation of the French vers  libre. When Francis VielC- 
Griffin declared in his preface to Joies (1888-89). "Le vers est 
libre," he gave a name to a kind of poem being written in France 
in the 1880s on novel prosodic principles. The  French language 
does not have accent or stress on fixed syllables as in English, 
and until about 1880 metrists believed that the number of sylla- 
bles was the basic principle of French versification, which used 
mainly the alexandrine ( s e e  ALEXANDRINE VERSE). Victor Hugo 
began the loosening up of the rigid alexandrine and the Symbolist 
poets continued the process. Gustave Kahn, an early vers libre 
poet, believed that the French language as actually spoken has 
accent, its position being dependent upon the meaning of the 
phrase and the emotion of the speaker, the intervals constituting 
the rhythm of the verse. This belief was confirmed by phoneti- 
cians in scientific laboratory experiments. Vers libre theory. there- 
fore, called for the disregarding of number of syllables and 
observance only of the musical cadence. The prosodic unit was 
the phrase, not the foot or the line, and the complete sentence be- 
came the strophe. Rhyme was optional. Kahn, Francis Jammes 
and AndrC Spire developed controlled techniques for handling this 
new verse form. 

The first English poets to be influenced by vers libre were close 
students of French poetry. The most important were T .  E.  HuIme, 
F. S. Flint, Richard Aldington, Ezra Pound and T .  S. Eliot. The 
movement called Imagism, started in England in 1912 by Alding- 
ton, Pound, Flint and Hilda Doolittle (H.D. ) ,  was concerned with 
more than versification. but one of its principles was "to com- 
pose in sequence of the musical phrase, not in sequence of the 
metronome." But almost from the beginning the free-verse move- 
ment split into two separate groups. a formal one led by  Pound, 
and a popular and confused one led by Amy Lowell. Eliot's early 
verse mas influenced by the disintegrating blank verse of 17th- 
century English dramatists and by the vers libre of Jules Laforgue, 
but by 1920 he turned back to formal metrics, though henceforth 
the iambic metre was to be used in the English language with more 
variety and subtlety. By mid-20th century most of the younger 
poets had followed the example of Eliot, and even Pound had be- 
come more metrical, but some of the older poets, especially Carl 
Sandburg. William Carlos Williams, Marianne Moore and Wallace 
Stevens, continued to write some variety of "free verse." The 
versification of Williams and Moore most closely resembled the 
techniques of the vers libre poets of France. 

BIBLIOGRAPHY.-The best general discussion of vers libre is by 
Mathurin Dondo, Vers Libre a Logical Development o f  French Verse 
( 1 9 2 2 ) ;  by a phonetician, Robert de Souza, Dzl Rythnze en f r a n ~ a i s  
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(1922) ; in English, T. S. Eliot, New Statesman, vol. viii, pp. 518-519 
(March 3 ,  1917) ; Karl Shapiro, ''English Prosody and Modern Poetry," 
Journal o f  English Literary History, vol. xiv, pp. 77-92 (June 1947). 
See also Gustave Kahn, Premikrs PoBmes, avec une prdface sur le vers 
libre (1897) ; AndrC Spire, "Le Vers Franqais d'aprks la phonktique 
expbrimentale," Mercure de France, vol. cx, no. 410, p p  308-321 (July 
16, 1914) ; E. Dujardin, Les Premihrs Pohtes du  vers libre (rgzz). 

(G. W. .4.) 

FREE WILL. The problem of free will, or of the freedom 
of the will, is complicated for various reasons. In  the first place, 
the traditional formulation of the problem, its very name, is mis- 
leading. T o  ask whether the will is free assumes that there is such 
a thing as a will, which may or may not be free in its activities. 
This is a relic of the old and generally discredited faculty psychol- 
ogy ( q . ~ . ) .  Will is really a general term describing certain sorts of 
events (volitions) and not the name of an agent which performs 
them. As John Locke said, "We may as properly say that the sing- 
ing faculty sings and the dancing faculty dances as that the will 
chooses." (Essay on the Human Understanding, book 2 ,  ch. XXI,  
I ) .  I t  would be better to speak of the freedom of the self, that 
is of the person, than of an abstract will. But the term free will 
is too well established to be dislodged. Moreover the expression 
freedom of the self (or personal freedom) might suggest the prob- 
lems of political liberty rather than the philosophical and 
psychological problems traditionally associated with the term free 
will. 

The  problem is complicated too because of the various points of 
view from which it may be approached. The psychologist and the 
epistemologist are mainly interested in the apparent conflict be- 
tween freedom of choice and the usual scientific assumption that all 
things, including mental events, are subject to law and necessity. 
The  moral philosopher is primarily interested in free will as a 
postulate of the moral life. For if a man is compelled by past cir- 
cumstances to do what he does and no alternative action is open to 
him, how can we say he ought to have done otherwise or blame him 
for what he did? "I could not help it" is a complete defense. The 
jurist is concerned with the relations between free will and re- 
sponsibility. Can punishment be justified if the criminal had no 
choice but to commit the crime? Lastly, the theologian has an 
interest in the problem, since free will seems to involve the denial 
of God's omniscience and omnipotence or of his justice. For if 
men are truly free to choose then God cannot foreknow their ac- 
tions or control their choice; but if men are not free then God 
cannot be justified in punishing or rewarding them for their 
deeds. 

The  central problems were accurately formulated by Henry 
Sidgwick. "Is my voluntary action at  any moment completely 
determined by ( I )  my character as it has been partly inherited 
partly formed by my past actions and feelings, and ( 2 )  my cir- 
cumstances, or the external influences acting on me at  the moment? 
or not?  Could the volition I am just about to originate be certainly 
calculated by anyone who knew my character a t  this moment and 
the forces acting upon me? Or is there a strictly incalculable ele- 
ment in i t?"  (Methods of Ethics, p. 46.) 

The Scientific Problem.-By the beginning of the 19th cen- 
tury there had developed a sharp opposition between science and 
free will. No scientist indeed would defend the crude fatalistic 
theory that my action, or my fate, is determined by forces wholly 
independent of me, so that it is bound to come no matter what I 
do to prevent it. Nowhere in nature is the fate of any object 
determined wholly by factors independent of the object itself. 
I t s  own nature must always contribute to the result. 

But scientists had worked for three centuries on the assumption 
that all observable events can be brought under the law of uni- 
versal causation. Their triumphs had been continuous and un- 
checked. Could i t  be possible then that the behaviour of a single 
species on a minor planet in one of the countless solar systems 
should escape a type of determination which had been found to 
apply to the smallest particles of matter and the largest and most 
distant heavenly bodies? Everywhere nature showed itself to be 
the playground of irresistible forces and subject to complete and 
exact scientific prediction. To explain an event was to give the 
causes %,hose conjunction rendered it inevitable. I t  was true that 

until 18jo these claims had been justified only iti the world of 
inanimate matter. But Charles Darwin in biology, Karl Llarx 
in sociology, and Ivan Pavlov and Sigmund Freud in psychology 
were now to advance causal explanation across the frontiers of 
life and mind. I t  could surely be only a matter of time before life 

, was synthesized in a laboratory and human action was predicted 
and thus controlled by the same techniques as had tamed the ele- 
ments. Some scientists continued to make these claims for science 
and many ordinary men to think of science as presenting this solid 
front against free will. 

From the beginning of the 20th century, however, the scientific 
atmosphere completely changed. There came to be little talk of 
irresistible forces in science or indeed of any forces a t  all. To 
say that a magnet attracts iron filings is unscientific: for this 
attraction is completely unobservable. KThat can be verified and 
therefore should be said is that, in the vicinity of a magnet, 
iron filings move in certain paths or arrange themselves in certain 
patterns. There is no compulsion here. What is observed is regu- 
lar conjunction and no more. Again, in this regularity there is 
no observable necessity. Scientists no longer claimed to explain 
why events occur. They describe how they occur. And since no 
one can see why events are conjoined as they are, the only evidence 
for such a conjunction is repeated observation of its occurrence. 
Moreover the predictions based on such observations are only 
probable, just as the measurements which the observations involve 
are only approximate. No scientist will claim to say why any 
event happens; no scientist will even claim to predict with cer- 
tainty that it will happen. Finally, it was shown that scientific 
laws cannot be applied with complete exactness to the behaviour 
of the electrons which are the ultimate constituents of matter. I t  
has been well said that this "principle of indeterminacy" is not a 
"principle of indeterminism." I t  says that the position and 
motion of an electron cannot be precisely determined (discovered 
by measurement or predicted). But this does not mean that the 
position or motion is not determined (i.e., correlated with pre- 
existing conditions of the electron and its environment according 
to a set of laws). I n  particular it does not justify us in attributing 
to the electron anything corresponding to free will or to talk of 
it as suddenly deciding, for no special reason, to jump from one 
orbit to another. Nevertheless, if it is true that certain facts 
about electrons cannot be disco

v

ered by measurement or predicted 
from no matter what evidence, this underlines the conclusion that 
all scientific prediction is based on observed statistical regularities 
and can never yield more than a probable result. 

Even if these admissions were all that science would make, they 
would suffice to render free will possible. For, as will be argued 
below, no free will theory need claim that a man can choose in 
complete independence of his past and his environment, nor deny 
that decisions of a certain kind are probable,-for example, that 
a man who has resisted a certain temptation frequently mill prob- 
ably resist it next time. 

There are, however, some special features of human conduct 
which make even the milder claims of modern science doubtful 
when applied here. There are three features of scientific method 
which seem essential for any close approximation to accurate 
prediction. The first is measurement. There are always differ- 
ences between the specimen whose behaviour is to be predicted 
and those other specimens on whose observed behaviour the law 
was based-differences of mass, of distance from other bodies, of 
proportions of elements, etc. When the scientific law is applied 
to the new specimen, these differences have to be represented by 
giving quantitative values to the variables in the law. For exam- 
ple, in order to predict from the law of gravity how much body x 
mill attract body y v e  must insert the distdnce between them as 
a quantity in our calculations. Now the psychological phenomena 
from which human conduct would have to be predicted are not 
measurable. While it makes sense to say that I am in greater 
pain or less angry than I was, it does not make sense to ask whether 
my pain has trebled or my anger been reduced by 9%. The only 
hope of measuring psychological phenomena is to measure their 
physiological accompaniments. But to predict conduct xholly 
from physiological conditions results in denying either the existence 
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or the causal relevance of psychological states. The former denial 
(that involved in materialism or behaviourism) became generally 
discredited. The view of psychological states as "epiphenomena" 
-events accompanying but not making any difference to physio- 
logical processes-is difficult to reconcile with evolutionary theory. 
For such epiphenomena1 states m~ould be useless to the organisms 
which manifested them and should therefore have atrophied and 
disappeared long ago, instead of increasing in number and com- 
plexity as they clearly have. 

If these psychological phenomena are not quantitatively measur- 
able, prediction is impossible. For example, a psychologist may 
establish that a child who is shut up in a dark cupboard will subse- 
quently tend to fear the dark. But he cannot give any quantitative 
value to this fear and can therefore do nothing to predict whether, 
in a particular case, the rival forces will defeat this fear if it ap- 
pears in conscious form or be able to repress it altogether so that 
it  shows itself only in dreams. 

The other two features of scientific method which may make i t  
inapplicable in full rigour to human conduct are analysis and 
repetition. By analysis is meant the power to concentrate on cer- 
tain features of an object-e.g., its mass and motion, or its chemi- 
cal constitution, or its spectroscopic behaviour-and to regard 
others of its features as irrelevant. Kot that every one of its fea- 
tures can be dealt with in isolation; for mass and motion are both 
involved in the laws of physics, and chemical constitution is found 
to be connected with spectroscopic behaviour. But if no feature 
of a substance could be excluded as irrelevant to the establishment 
of a lam concerning its behaviour then no such laws could be estab- 
lished. Two bodies may have the same mass and different ac- 
celeration, the same chemical constitution and different shape or 
size or weight. If this mere not so, no experimental work ~vould 
be poss~ble in science. Now there are good grounds for holding 
that this kind of abstraction is impossible (or possible only for 
very general classes of events and in a very rough and ready fash- 
ion) in regard to human beings and their psychological states. The 
traits of a mdn's chardcter are so interwoven that none of them 
would be ~vha t  it is aithout the others; and these traits correspond 
to the force or features which determine the behaviour of a scien- 
tific object. His quick temper helps to determine his kind of cour- 
age, his wit gives his quick temper its peculiar edge, his intelligence 
lightens his ni t ,  his sensitivity broadens his intelligence, his imagi- 
nation extends his sensitivity ; and so on. Similarly his psychologi- 
cal state at  a given moment defies analysis into anger plus fear plus 
shame plus jealousy, etc. The unity of the self and of its psycho- 
logical states makes the attempt to study one motive or element 
in isolation from the others a falsification of the facts. Such dis- 
section spells death. 

The third feature of scientific prediction is repetition. By this 
is meant the assumption that the set of factors isolated by analysis 
can be trusted to recur in other specimens, and that most dif- 
ferences between the specimens will be irrelevant, while those that 
are relevant can be expressed as quantitative values of the vari- 
ables in the scientific law in question. But each human personality 
is unique. Study of a number of pieces of sodium provides good 
evidence for the behaviour of the next piece of sodium. But study 
of the behaviour of Smith, Jones and Brown is poor evidence for 
the behaviour of Robinson. I t  is just this irruption of uniqueness 
of personality which has made authorities on aesthetics, on textual 
criticism, on strategy and on education deny that these studies can 
ever be adequately dealt with by scientific method or ever achieve 
scientific standards of predictive accuracy. 

There is also one special difficulty in regarding human conduct 
as completely determined and compIetely predictable. Human 
thought is part of human conduct; and the scientific or philo- 
sophical views of any man would have to be regarded as predict- 
able consequences of his causal situation. While this kind of ex- 
planation is nelcomed by any thinker as accounting for the errors 
of his opponents, he can never accept it as applicable to the truth 
of his own view. A Marxist maintains that all human conduct is 
determined by economic processes, by the class structure of so- 
ciety. A man may think he is deciding on a course of conduct 
because it  is right. This is an illusion; all his decisions are deter- 

mined by class interest. What he calls morality is that  set of rules 
which enables the class ih power in his society to preserve its domi- 
nation. The Benthamite laissez-faire theory of economics has no 
rational validity; it merely reflects the interests of the bourgeois 
industrialists among whom it arose. But, if so, Marxist economic 
determinism itself has no rational validity. I t  also is an illusion, 
a mere by-product of local and temporary class interests, bound 
to be superseded as history develops. I t  was bound to be believed 
by 19th-century working men. but there is no need for any other 
people a t  any other time to accept it. I ts  claim to truth is a s  
much an illusion as the moral values it  tries to undermine, the 
religious dogmas it  opposes, or the rival economic doctrines it 
attacks. 

I t  may be said that any attempt to shut off an area as impervious 
to scientific treatment is a counsel of despair. Whenever this has 
been tried before it has failed. Science has swept in and conquered. 
The area of human conduct, too, is an insignificant one on a world 
scale. Why in this remote corner should laws not hold and pre- 
diction fail? Perhaps an answer is that only in this remote corner, 
so far as we know, can such questions even be asked. Knowledge 
of the universe is already so astonishing an exception to the general 
pattern that it  would be surprising indeed if other special features 
did not distinguish man's life. I t  is surrender to sheer size that 
tempts men to think the spiral nebulae a more impressive wonder 
than the minds of Sir Isaac Newton and Albert Einstein. 

Moreover the argument so far does not shut off any area from 
scientific inquiry. Psychology, sociology and economics are en- 
titled to try any methods they like. All that is said is that their 
predictions will have a lower probability than predictions in other 
fields. They will succeed so far as quantitative physiological be- 
haviour is found to provide an accurate clue to psychological proc- 
esses, so far  as elements in the self have a nature of their own in 
isolation from the rest, so far as men resemble each other in the 
characteristics relevant to the inquiry and so far as their differ- 
ences do not seriously affect the result. There is good reason t o  
believe that in all the parts of human conduct which matter most 
to man (parts other than blinks and knee-jerks) these conditions 
are largely unfulfilled. n'evertheless for large-scale statistical pur- 
poses, such as insurance or advertising, prediction may yield a re- 
sult both generally informative and practically useful. 

The Ethical Problem.-So far  the argument has concerned the 
second half of the problem as posed by Sidgwick in the passage 
quoted near the beginning of this article: "Could the volition I a m  
about to originate be certainly calculated?" I t  may be said, how- 
ever, that determinism does not require predictability. A man's 
act may be completely determined by his character and circum- 
stances even if his character is so unified as to be unanalysable and 
so unique that no one else resembles him; so that prediction re- 
mains impossible. The first half of Sidgwick's question is still t o  
be anmered: "Is my voluntary action completely determined by 
my character and my circumstances?" 

I t  was previously supposed that nothing could stand against the 
deterministic march of science except our direct awareness of free 
choice and the fact that free choice is required for moral responsi- 
bility. Various attempts have been made to show that moral re- 
sponsibility, far from requiring indeterminism or free will, really 
requires determinism. For when we praise or blame an action we 
praise or blame a man for his action; that is, we commend the self 
or character from which the action issues. But then i t  must issue 
from the self or character. If it  were the case that, given my self 
as it is now, two alternative actions were possible (a brave and a 
cowardly one) then neither could issue from my self, nor be con- 
nected with anything else. Choice is equivalent to chance, caprice 
or chaos. If I give a reason why I acted (that I admire Bach or 
that I was hungry) this cannot be the reason; for, given exactly 
that degree of hunger or admiration, I could still have acted other- 
wise. Mental life for the indeterminist is a mere sequence of 
isolated decisions. 

Now the determinism which these criticisms invoke is some- 
thing different from determinism as understood by science. His- 
torically the first and most influential of such theories was pro- 
pounded by Immanuel Kant. Kant held that, if science could give 
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a complete causal account of human conduct, moral experience 
mould be inexplicable, The scientist must go ahead with his de- 
terminist assumptions and his causal explanations. But the whole 
sequence of causes and effects tvhich he unfolds is merely appear- 
ance. Human conduct must also be regarded as determined by 
moral laws. &Ian, as appearance, is subject to causal law: man, 
as reality, is subject to moral law. Moral law is the command of 
man's reason and in obeying this law man is free. No\\, this view 
is unsatisfactory as an account of freedom. I t  leads to the view 
that good or dutiful actions are determined (non-causally) by 
moral law and that bad actions are determined (causally) by scien- 
tific law, and that only the good actions are free. But it is essential 
for moral responsibility that bad actions should be free just as 
much as good actions. I t  is also essential for morals that man 
as a moral agent should be "under" or "obliged by" moral law but 
not deternzined by it. For  the meaning of "ought" excludes 
"must." 

From this Kantian view of freedom many related theories de- 
veloped. A man was held to be free only when his higher or ra- 
tional self, or his ideal personality, determined his action. Thus, 
in politics law and liberty could be reconciled, and a man could be 
forced to be free when the law of his state imposed on him actions 
which his higher self tvould approve, but which desire ~vould other- 
wise have compelled him to shirk. Or again, a good chess player 
will see alternative moves which an inferior player confronted 
with the same position does not see. And one is tempted to say 
that the skilled player has more freedom than the unskilled and 
thus to link freedom with intelligence. These tendencies often 
arise from the demand that some positive sense should be given to 
freedom. The self which is free must be of a different kind from 
the unfree self. So we hear of "the true self," "the real self." "my 
real will" and, in the prayer, the phrase "vhose service is perfect 
freedom." Freedom and service are of course compatible provided 
that the service is chosen, and the right and reasonable action may 
be freely done. But these identifications are fatal to  responsibil- 
ity. I t  is essential to maintain the compatibility of freedom with 
desire and with the primrose path. Service of the dew1 must be 
perfect freedom too. 

There is a different version of self-determinism, which allo~vs 
both good and bad acts to issue from the self. I have various 
mot i ve s  and among these are desires and the sense of duty. When 
I do my duty this shows that the motive called sense of duty is 
stronger than alternative motives (desires). The process called 
"deliberation" is how the conflict of motives appears to the 
agent a t  the stages when no one motive is yet strong enough to 
win in the face of all the rest. "Choice" is the appearance to the 
agent of the final sning-over by mhich duty (or deslre) defeats its 
rivals. 

Now in addition to the difficulty of analyzing the self into mo- 
tives (noted above) there are two special difficult~es about this ac- 
count. Firstly, the term motive was required because desire and 
duty are so different in character. I t  is an abuse of language to 
say that there is a desire to do one's duty and then to maintain 
that the strongest desire always wins. We are too well aware of 
cases where we know me ought to sacrifice what we most desire. 
But the term motive has its own difficulties. Suppose I want to 
see a play and am also comfortable by the fire and am aware of a 
conflict; but finally I go off to the play. I t  would be absurd to 
call this a conflict of motives; for then desire for warmth and com- 
fort would have been one of my motives; and if on my way to the 
theatre I had been asked what my motives had been I should have 
had to say I had two, a desire to see the play and a desire to stay 
by the fire. We only call anything a motive if in fact it did lead 
to action. So to say that any motive whatever wins the day is a 
tautology. If to avoid this vie coin a new name to cover all the 
competitors, say '(psychode," we may now say that the strongest 
among the psychodes will win. But the only evidence I can pos- 
sibly have that this psychode was the strongest is that it  did win. 
So here again is a tautology which does nothing to assist determina- 
tion, just as the fact that the candidate with most votes is the win- 
ner does nothing to inhibit the freedom of the electors. 

The failure of any such analysis of the self may lead to another 

version of determinism, according to which the self-as-a-whole is 
the cause of its actions. Such a view (represented in English by 
F. H. Bradley) will refuse to dissect the self or treat it as a case 
under a general law. Yet it will maintain that unless the self is the 
cause of its acts, these acts are contingent, capricious, irrational 
and irresponsible. There are two independent routes to this goal. 
One starts from the facts of praise and blame, reward and punish- 
ment, which are supposed to require freedom of will. The diffi- 
culty is to find any criterion of freedom of will to distinguish acts 
for which me hold a man responsible from acts for which we do not, 
so that we can determine, before we praise or blame or punish, 
whether we are entitled to do these things. The argument starts 
from punishment. I t  is admitted that there still lingers in the 
minds of many people a retributive attitude to punishment, the 
idea that a man should be made to pay for his sin. But it is held 
that this attitude is retrograde and barbaric and is anyhow on the 
decline. I t  has been almost entirely replaced by the view that 
punishment is deterrent and reformative. This latter view is 
utilitarian and justifies punishment by its consequences. If we 
now ask which acts we are justified in punishing they are those 
from which men can be deterred by punishment. And here is one 
criterion for responsibility. A man is responsible for a theft if 
punishment would have deterred him from doing it and will deter 
him from doing it again. We do not punish the kleptomaniac be- 
cause punishment  ill not deter him. We say he was not free or 
responsible for his action. But this is not an additional reason 
for not punishing him. I t  is the same reason over again. To  say 
he was not responsible is to say punishment would not have de- 
terred him. The same theory is applied to praise and blame. The 
only justification for praising or blaming anyone is to encourage or 
discourage him and others in that course of action. That the man 
has freely done the thing for which he is praised or blamed is not 
another justification for praise or blame. I t  is only another way 
of saying this is an action which praise and blame could have af- 
fected. Sow this is obviously a determinist theory of conduct. 
For the distinction it draws between free and unfree action is not a 
distinction between uncaused and caused action but a distinction 
between actions whose causes can include praise, blame, reward, 
and punishment and those whose causes exclude these. (Similarly 
deterrence and reform theories of punishment imply a determinist 
view of human conduct.) 

Now this ingenious theory seems to miss an essential feature in 
punishment and blame. A deterrence or reform theory of punish- 
ment is quite compatible with punishing a man for something he 
did not do. And this is felt by most people to be the worst fault 
in any punishment. That this is no retrograde or barbaric survival, 
"on the way out" in modern times, is shown by the ever-increasing 
care that guilt should be confirmed beyond question, that mens  rea 
should be established, and also by our repugnance to the "framed 
case" or the "confession trial," whose objects are indubitably (and 
perhaps very successfully) deterrent. 

The second line of argument which maintains a necessary con- 
nection between self-determinism and responsibility is that men- 
tioned earlier in this article. When m7e praise an action, we praise 
a man for the action. "That is a brave deed" and "That is the deed 
of a brave man" are equivalent, and the latter expresses more 
explicitly what we want to say. But if so the act must issue from 
the self and give a clue to its nature. If, given my self as it  is now 
and the circumstances as they are now, two or more alternative ac- 
tions are possible, then none of them can be said to be caused by 
the self as it is now or give a clue to its nature. Further, it is said, 
this determinism does not offend our natural dignity as human 
beings. If anyone predicts my action on the grounds that budget 
estimates show conclusively how much beer or tobacco I shall con- 
sume in the coming year, I laugh at  him. If he says: "I know what 
you will do because I have calculated the strength of the rival 
forces. your desire for praise, your love of your family, your pas- 
sion for bridge; and the answer comes out as follotvs," I laugh 
louder still. Or he says: "I know what you will do, because I 
know what people of your class and profession do when put in 
this kind of position"; and I am offended. But suppose he says: 
"I knew you well enough to know you could not have done that"; 
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or, "You are one of our most reliable members; I was sure: know- 
i ~ l g  yon, that you would be here." I accept and welcome this 
prediction because it is based not on statistics, not on comparisons 
or on abstractions, but on knowledge of me. 

Now it seems true that this theory is the only one of all de- 
terminist theories which comes within sight of doing justice both 
to the nature of human personality and to the demands of moral 
experience. Yet it too has serious difficulties. I t  claims that a 
prediction of my action based on knox~ledge of illy character is 
both legitimate and acceptable to any self-respecting person. But 
it is acceptable only if the action predicted is a good one. If a 
man says: "I knew you well enough to knox~ you n-ould not have 
done that-you are too afraid of unpopularity"; or, "You are one 
of our most reliable members; I was sure, knowing you, that you 
would keep us all waiting." I shall not be likely to accept or t-iel- 
come such predictions. When I accepted and welcomed those other 
predictions I x-ias confusing prediction based on character with 
praise for a good choice and approval of a good character. I t  mas 
these I welcomed. Moreover prediction from character has its 
own pitfalls as a rational process. I t  implies that character can- 
not be changed by action. But it is obvious that all a man does 
makes a difference to him. There can be no adequate evidence 
from others what this difference will be nor ~vha t  the new self will 
do, as it will have been in the making right up to the moment of 
action. \\'inston Churchill described how the Gerinan ainbassador 
to London was recalled for not having foreseen David Lloyd 
George's Rlansion house speech of I 91 I .  Churchill comments : 
"How could he know what Mr. Lloyd George was going to do? 
Until a few hours before, his own colleagues did not know. Work- 
ing with him in close association, I did not know. Until his mind 
was definitely made up, he did not know himself." Nevertheless 
the self-determinist theory has a very strong case in demanding a 
connection between the self and its acts even if prediction is still 
held to be impossible. even on the basis of the agent's own charac- 
ter as deduced from his previous actions. 

Indeterminism on the other hand need not deny all connection 
bet~veen character and actions. The free choice it defends must 
be a choice between presented alternatives; and the alternatives 
that occur to a man will obviously reflect his character and his 
desires. Indeterminism need not reject probability. I t  is indeed 
improbable that a drunkard will resist temptation, for the possibil- 
ity of yielding to it will present itself to him with great attractive- 
ness, Some indeterminists find the only evidence for free will in 
choices mhich go against the strongest desire, choices which require 
an effort of will. While these cases certainly provide the strongest 
evidence for free will, it seems unwise to maintain that only in  
these cases is free will exercised. For a man must be free to put 
forth or to refrain from such efforts, and the drunkard must be as 
free when he succumbs as when he resists. I t  is once more the 
search for some positive sense of freedom and for a link bet~veen 
freedom and moral goodness which has tended to conceal this 
requirement. 

Here perhaps is the place to refer to the evidence for freedom 
gained from direct experience. I t  is possible to hold that me 
might be directly aware of the efficiency of our will; we might 
see directly that our volition was a cause or part-cause of our 
thoughts or images. This is doubtful, but even if granted it is not 
enough. What free will requires is that our volition should be un- 
caused; and it is hard to see how we could directly experience an 
event as uncaused. I t  is true that we have an ineradicable belief 
in our own freedom and in open alternatives for our choice. This 
might be an illusion, for its survival could well be a tribute to its 
biological utility. As Sir David Ross said, a man is more likely to 
work for an examination and therefore to pass it if he thinks it is 
uncertain whether he will pass or fail. If he thought either was 
certain he might well slacken his efforts. Yet we also saddle our- 
selves with burdens of guilt and remorse and these beliefs would 
seem to hinder effective action and to be useless illusions and 
therefore biologically puzzling. 

The arguments' for self-determinism (without prediction) and 
for indeterminism both seem powerful and neither can wholly an- 
swer the other or wholly satisfy the demands of moral experience. 

I n  such a situation no quick and easy solution is to be expected. 
Most philosophers who have given full and careful consideration to 
free mill describe it as the most difficult problem in philosophy and 
themselves show dissatisfaction with their own tentative solutions. 
But when two opposing cases seem equally strong and yet  both 
seem open to fatal objections it might be that something was wrong 
with the question to mhich both were answers. The  question was 
"Given my self as it is now and the circumstances as they are  noiv. 
is only one action possible or are alternative actions open to  me?" 
Now what may be wrong here is the absence of any indication of 
the time of the action or actions in question. There are two pos- 
sibilities. The problem may be "Given. . . . etc.. is only one action 
possible for me now?'' or "Given. . . . etc., is only one action pos- 
sible for me at  some future-time?" Careful scrutiny of the passage 
from Sidgwick quoted near the beginning of this article will show 
that in the first sentence Sidgwick adopts the first alternative ("My 
action at any monzent" . . . . "influence acting on me at the ?no- 
ment")  and in the second sentence the second alternative ("the 
volition I a m  just about to originate" . . . "character at  this mo-  
ment" ) .  Let us take the first alternative "Given my self as i t  is 
now, is dnly one action possible now?" Yes, because the action 
in question is the volition (and not any physical movement) and 
the volition is the state of myself now. If I see a inan frowning 
and ask him to describe his self "as it is now" he may say:  "I a m  
trying to understand this article on free ~vill." If I ask him what 
action he is performing now, he will reply: "Trying to understand 
this article on free viill." So the question cannot be put in the 
first form without becoming a tautology. We pass to the second 
alternative. "Given myself as it is now, is only one action possible 
at some future time?" No, because what my self will do and ac- 
cordingly how it will change in the time intervening between "now" 
and the "future time" is not specified and, unless i t  is, alternatives 
cannot be eliminated. An attempt may be made to meet this diffi- 
culty by shortening the interval between the date of the "given 
self" and the date of the "action." But so long as there is any in- 
terval the objection holds and when the interval completely disap- 
pears we are back with the first solution and its tautology. 

This empFasis on the time factor finds support in more careful 
analysis of the one strong argument for self-determinism. ]Then 
we praise an action we praise the self whose action i t  i s ;  and we 
are therefore committed to a necessary connection between the self 
and the action, and this is determinism. But what self do we 
praise? Kot his past self; not even his very recently past self. 
R e  praise a man's character-his courage, his integrity, his sense 
of humour. Now these are dispositions. Elasticity is a disposition 
of rubber. We say: "It is elastic so i t  will stretch or compress." 
But i t  is not because the rubber zlas elastic that it now stretches. 
Those who have built on these facts about praise and blame a 
determinist theory have confused the relation between a cause and 
its effect with the relation between a disposition and its manifesta- 
tions. I t  is not the courage of a man in the immediate past which 
explains his present prowess. If it were, there ~vould be time 
(ho~vever short a timej for i t  to dwindle. The connection between 
the self and its action is more like that between the hammer and its 
weight; the hammer is not the cause of the weight. But this re- 
moves the one remaining argument for determinism, and free will 
seems to hold the field. 

The Juridical Problem.-It was mentioned above that  the de- 
terrence and reform theories commonly acceptzd as best explaining 
punishment imply a determinist view of human conduct; but,  on 
the other hand, the one essential feature of punishment is that only 
the guilty should be punished and this implies responsibility and 
freedom of will. This raises the other juristic problem in this 
field, that of deciding when a man is responsible. The difficulties 
arise over the plea of insanity. Though they cannot be fully 
dealt with here; it may be said, in relation to the central problem, 
that no jurist would propose to abolish altogether the distinction 
between responsibility and insanity. h man will be held responsi- 
ble unless there is special evidence that rebuts this assumption 
and indicates that the iillpulse to action was irresistible. But on 
the determinist theory of action, every impulse from which a man 
does in fact act is irresistible. Thus, though the difficulties of de- 
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ciding which acts are free are serious, their existence is an argument 
for and not against free ~vill. 

T h e  Theological  Problem.-During the middle ages the prob- 
lem of free \\,ill was urgent because of its seeming conflict with the 
onmiscience and omnipotence of God. If man is free, his action is 
not under God's control; nor can God foretell it. These are still 
major problems of theology and only possible approaches to them 
can be considered here. If omnipotence required determinism, 
men ~vould be like well-constructed automatons producing results 
foreseen and intended by God. There could then be no moral value 
in any human action. Good men and bad alike (as Spinoza held) 
~vould be the channels of God's purpose. A slaveo~vner can do 
what he likes with his slaves, including setting them free. Of 
course, after they are free he loses power over them. But he could 
have avoided this limitation only by accepting that other (not to 
be able to set them free). 

As to  omniscience, the claim would be that an event must be 
determined if it is to be predictable. This assumes that God's 
foreknowledge is a scientific calculation from prior observ 'a t' ion. 
But God's knowledge must be timeless; i t  does not move from 
observation of one phase to prediction of another. We kno~v the 
past partly from present observation and inference involving 
causal laws and partly by memory which does not involve causal 
lav-s. Memory and observation have a better claim to be called 
kno\vledge than the probable inferences which rest on them. God's 
foreknotvledge should be assimilated to these higher types. The 
fact that we can observe and remember does not require that 
what we observe and remember should be causally determined. 
So no such conclusions need follow from the foreknowledge of - .  

some suggestions for evading the difficulty. After this he wrote a 
few papers on logic, but did not contribute f~ir ther  to the contro- 
versy about the foundations of arithmetic. The importance of his 
achievements in mathematical logic was not fully recognized until 
some time after his death, probably because his symbolism had 
been superseded by that of Guiseppe Peano, A. N. Whitehead, and 
Bertrand Russell. 

The Grundlagen was translated by J. L. Austin as T h e  Foundations 
o f  Arithmetic (Oxford, ~ g j o ) ,  and there are also Translatio~zs jrom 
the Philosophical Writings o f  Gottlob Frege b y  P. Geach and M. Black 
(Oxiord, 1952). ( W . C  K )  

FREGELLAE, an ancient town of Latium on the Via Latina, 
11 mi. 1T.N.W. of Aquinum, near the left branch of the Liris. I t  
is said originally to have been occupied by Opici and Volscians 
and later to have been destroyed by Samnites. I n  328 B.C. a Latin 
colony was established there. Captured by the Samnites in 320 
but recaptured by Rome in 312, it remained loyal to Rome during 
the Pyrrhic and Hannibalic tTars, hampering Hannibal in 211  and 
leading the loyal colonies in 209. I t  flourished because of its com- 
mand of the crossing of the Liris and its fertile territory. I n  125 
it revolted against Rome, but was captured by treachery and de- 
stroyed. In  124 B.C. Fabrateria Nova was founded 3 mi. S.E. on 
the opposite bank of the Liris, and a post station Fregellanum 
(mod. Ceprano) grew up; Fregellae itself, however, continued to 
exist as a village even under the empire. The site is about half a 
mile east of Ceprano, but the remains are very scanty. 

See G. Colasanti, "Fregellae," in Biblioteca di  geografia storica, vol. i 
(Rome. 1906). 

FREIBERG or FREYBERG, a town of Germany in the L a n d  
of Saxony, on the Miinzbach, near its confluence with the Mulde. 

God. 19 mi. s.\v. of Dresden by rail. Pop. (1939) 3 5,847. I t  owes its 
BIBLIOGRAPIIY.-C. A. Campbell, Scepticis~~z and Construction (Lon- 

don, r931) ; N, Hartmann, Ethics vol. iii, trans, by S. Coir (London, origin to the discovery of silver mines (c. 1163). The town, with 
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dlind rol. xliii, Sew Series (London, 1892 et seq.) ; L. J .  Russeil, first appeared in 1221,  is derived from the extensive mining fran- 
"Ought Implies Can," Proceedings o f  the Aristotelian Societ)' ~ 0 1 .  chises granted to it about that time, From the end of the 13th ten- 
x x s ~ i .  Sew series (London, 1901 et seq.) ; W. D. Ross, Fo7~ndations tury until 1485 ~ ~ ~ i b ~ ~ ~  remained common property. ~h~ ~ ~ f ~ ~ -  . o f  Ethics (Oxford, 1939) ; G. Ryle, T h e  Concept o f  Mind ( r g j o ) ;  
C. D. Broad, Ethics and the History oj  Philosophy (1952). mation was introduced in 1536 by Henry the Pious, who resided 

( T .  D. M.', there. 
FREEZING MACHINE: see REFRIGERATION AND ITS AP- The town suffered severely during the Thirty Years' War, 

PLICATION. and again during the French occupation from 1806 to 1814. A 
FREGATIDAE: see FRIGATE BIRD. part of its ancient walls still remains; the other portions have 

FREGE, GOTTLOB (1848-1925), G~~~~~ mathematician been converted into public walks and gardens. Freiberg is the 
and logician. Tvas born at  \Irismar. After attending the gylnlzasizlm seat of the general administration of the mines throughout the 
there he studied in the universities of Jena and Gottingen, and then reich, and its mining academy ( B e r g a k a d e ~ n i e ) ,  founded in 
taught mathematics at J~~~ as przvatdozent (1871), associate 1765, is famous. Among its distinguished scholars mere Abraham 
professor ( r879)  and titular professor (1896). Not content with lLTerner ( 9  v.1, who was also a professor there, and Alexander von 
what had been achieved in the arithmetization of analysis, he made Humboldt. 
it his life's work to exhibit arithmetic itself as a development of Freiberg has manufactures of gold and silver lace, woollen 
logic. cloths, ironwares, china, sugar and cigars. In  the vicinity are 

In his Begriflsschrift (1879) Frege began by expounding a new its famous silver and lead mines. of which the principal ones 

phi,losop/ziczLs e t  ratiocinator such as Leibniz had pro- became state property in The Freudenstein Or 

jetted. and gave the first clear account of a pro$ositional function, Freistein, the Augustus in I5Y2, has been used 

the first set of axioms sufficient for  the restricted calculus of propo- as a military magazine. The cathedral> rebuilt in late Gothic 

sitional functions and the first definition of the so-called ancestral style after its destruction by fire in 1484 and restored in 1 ~ 9 3 ,  

relation. Discouraged by the poor reception of this effort towards founded in the 12th century. Of the church a German 
logical rigour, he then tried to Tvin favour for  his main thesis by Rommesque doorxvap, known as the   olden   ate (Goldene  

writing Die ~~~~d~~~~~~ der ~ ~ i ~ h ~ ~ ~ ~ ~  (T884) in plain P f o r t e ) ,  survives. Henry the Pious and several of his successors 

Apart from criticisms of rival viems, this contains a definition of are buried there. 

natural numbers by use of the notion of one-to-one correlation be- The dates from the Isth century' 
BIBLIOGRAPHY.--H Gerlach, Kleine Chronik v o n  Freiberg, 2nd ed. tween the objects falling under various concepts. But in his (Freiberg, 1898) ; H, Ermisch, Das Fveiberger studtrecht ( ~ ~ i ~ -  

G7,zlndgesetze der  Ari fJzmetzk (1893 and 1903) he returned to his zig, 1889) ; Ermisch and Posse, Crkundenbuch der Stadt Frribrrg, 
ideal of rigour. Though this work employs the same logical sym- in Codex diplog~z. Sax. reg., 3 vol (Leipzig, 1883-91) ; Freibrrgs 
holism as the ~ ~ ~ ~ i f f ~ ~ ~ h ~ i ~ t ,  it contains nelv doctrines about mean- Berg- uizd Huttenwesen, published by the Bergmannischer Yerein 

(Freiberg, 1883) ; Ledebur, Uber die Bedeutung deu Fr~iberger Berg- 
ing first expounded in his three Papers, Funktiorc ulzd Begrifi akadernie (Freiberg, 1903) ; SteLhe, Bau- Kulzstdenkllzaler der 
(18911, Begr i f f  u n d  Gegens tand  <1892),, and Sinn u n d  Bedez~ tung  Anztshaupt?nannschaft Freiberg (Dresden, 1884) 
(1892). At this period he wrote also Cfber d ie  Z a h l e n  d e s  Herrn FREIBURG, a town of Germany in Prussian Silesia, on the 
H. Schzibert  (1899). Polsnitz, 3; mi. S.W. of Breslau, by rail. Pop. (1933) 9,137. Its 

One of the few readers of the first volume of the Grundgese f ze  industries include watchmaking, !inen m-eaving and glassmaking. 
was Bertrand Russell, and in an appendix to the second volume In the neighbourhood are the old and modern castles of the Fiir- 
Frege ruefully admitted that this young philosopher had derived stenstein family from which the town is sometimes distinguished as 
from hls system a paradox about the class of all classes mhlch are Freiburg unter dem Fiirstenstein. 
not members of themselves, but he said that he was still convinced FREIBURG IM BREISGAU, archiepiscopal see and city 
of the possibility of deriving arithmetic from logic, and he made of Germany in the L a n d  of Baden, situated on the Dreisam at  



FREIBURG IM BREISGAU 
the foot of the Schlossberg, 40 mi. N. of Basle by rail. Pop. 
( 1 9 ~ ~ )  111,860. 

In  1120 Freiburg became a free to\i7n, with privileges similar 
to those of Cologne; but in 1219 it fell into the hands of a branch 
of the family of Urach. I t  purchased its freedom in 1366; but, 
unable to  reimburse its creditors, i t  was, in 1368, obliged to rec- 
ognize the supremacy of the house of Hapsburg. In  the 17th and 
18th centuries it played a considerable part as a fortified town. 
Since 1821 it  has been the seat of an archbishop with jurisdiction 
over the sees of Majnz, Rottenburg and Limburg. The waters of 
the river flow through the streets in open channels; and the old 
fortifications have been replaced by public \i,alks and vineyards. 
I t  possesses a famous university, the Ludovica Albertina, founded 
by Albert \TI., archduke of Austria, in 1457 The Freiburg minster 
is considered one of the finest Gothic churches in Germany. I t  
was probably erected between I I 2 2  and 1252; but the choir was 
not built till I j 1 3  The tower is 386 i t .  in height. In  the interior 
of the church are some beautiful stained glass windows and paint- 
ings by Ilolbein and by Hans Baldung (c .  1470-1j4j). The 
palaces of the grand duke and the archbishop, the old town-hall 
and the Kaz~fhaus or merchants' hall, a 16th-century building with 
a handsome f a ~ a d e ,  are noteworthy. On the Schlossberg above 
the town there are ruins of two castles destroyed by the French in 
1744; and about 2 m. N.E. stands the castle of Zahringen. Sit- 
uated on the ancient road which runs by the Hollenpass between 
the valleys of the Danube and the Rhine, Freiburg early acquired 
commercial importance, and it  is still the principal centre of the 
trade of the Black Forest. I t  manufactures buttons, tobacco, silk 
thread, paper, sugar, surgical and musical instruments. 

See Schreiber, Geschichte und Beschreibz~ng des Ilfiinsters zu Frei- 
burg (1820 and 182 j) ; Geschichte der Stadt u~zd Gniversitat Freiburgs 
(18;7~59) ; Der Schlossbe~g bei Freibzirg (1860) ; and Albert, Die 
Geschzclztssclzreibung der Stadt Freiburg (1902). 

Battles of Freiburg, Aug. 3, 5 and 10, 1614.-During the 
Thirty Years' IVar the neighbowhood of Freiburg was the scene 
of a series of engagements between the French under Louis de 
Bourbon, duc d Enghien (afterwards called the great CondC), 
and Henri de la Tour d'auvergne, vicomte de Turenne, and the 
Bavarians and Austrians co~nmanded by Franz, Freiherr \.on 
Mercy. At the close of the campaign of 1643 the French "Army 
of iyeimar,'' having been defeated and driven into Alsace by the 
Bavarians, had there been reorganized under the command of 
Turenne, then a young general of 32 and newly promoted to the 
marshalate. In  May 1644 he opened the campaign by recrossing 
the Rhine and raiding the enemy's posts as far as Uberlingen on 
the lake of Constance and Donaueschingen on the Danube. The 
French then fell back with their booty and prisoners to Breisach, 
a strong garrison being left in Freiburg. The Bavarian com- 
mander, however, revenged himself by besieging Freiburg (June 
27), and Turenne's first attempt to relieve the place failed. 
During July, as the siege progressed, the French Government sent 
the duc d'Enghien, who was ten years younger still than Turenne, 
but had just gained his great victory of Rocroy, to take over the 
command. Enghien brought with him a veteran army, called the 
"Army of France," Turenne remaining in command of the Army 
of IVeimar. The armies met a t  Breisach on Aug. 2, by which date 
Freiburg had surrendered. At this point most commanders of the 
time would have decided not to fight, but to manoeuvre Mercy 
away from Freiburg; Enghien, however, was a fighting general, 
and Mercy's entrenched lines at  Freiburg seemed to him a target 
rather than an obstacle. A few hours after his arrival, therefore, 
without waiting for the rearmost troops of his columns. he set 
the combining armies in motion for Krozingen, a village on vhat 
was then the main road between Breisach and Freiburg. The 
total force immediately available numbered only r 6,000 combat- 
ants. Enghien and Turenne had arranged that the Army of 
France was to  move direct upon Freiburg by Kolfenweiter, while 
the Army of Weimar was to make its way by hillside tracks to 
Wittnau and. thence to attack the rear of Mercy's lines while 
Enghien assaulted them in front. Turenne's march (Aug. 3, 1644) 
was slow and painful as had been anticipated. and late in the 
afternoon, on passing Wittnau, he encountered the enemy. His 

men carried the outer lines of defence without much difficulty, 
but as they pressed on towards Merzhausen the resistance became 
more and more serious. Turenne's force was little more than 
6,000, and these were wearied with a long day of marching and 
fighting on the steep and wooded hillsides of the Black Forest 
Thus the. turning movement came to a standstill far short of 
Uftingen, the village on Mercy's line of retreat that Turenne was 
to  have seized, nor was a flank attack possible against Mercy's 

main line, from which h e  was 
separated by the crest of the 
Schonberg. Meanwhile, Eng- 
hien's army had a t  the prear- 
ranged hour (4  P.M ) attacked 
hlercy's position on the Ebringen 
spur. A steep slope, vineyards, 
low stone walls and abatis had 
all to be surmounted, under a 
galling fire from the Bakarian 
musketeers, before the Army 
of France found itself, breath- 
less and in disorder, in front 

PLAN OF T H E  BATTLE OF F R E I B U R G -  of the actual entrenchments of 
A U G U S T  3 R D ,  5 T H  A N D  IOTH, 1644 the crest. X first attack failed, 
as did an attempt to find an unguarded path round the shoulder 
of the Schonberg. The situation was gra\e in  the extreme, but 
Enghien resolved on Turenne's account to renew the attack 
although only a quarter of his original force was still capable 
of making an effort. H e  himself and all the young nobles of 
his staff dismounted and led the infantry forward again, the 
prince threw his baton into the enemy's lines for the soldiers to 
retrieve, and in the end, after a bitter struggle, the Bavarians, 
whose reserves had been taken away to oppose Turenne in the 
Merzhausen defile, abandoned the entrenchments and disappeared 
into the woods of the adjoining spur. Enghien hurriedly re-formed 
his troops, fearing at  every moment to be hurled down the hill 
by a counterstroke; but none came. The French bikouacked in 
the rain, Turenne making his way across the mountain to confer 
with the prince, and meanwhile Mercy quietly drew off his army 
in the dark to a new set of entrenchments on the ridge on which 
stood the Loretto Chapel. On Aug 4 the Army of France and the 
Army of LVeimar met a t  Rlerzhausen, the rearmost troops of the 
Army of France came in, and the whole was arranged by  the 
major-generals in the plain facing the Loretto ridge. This position 
was attacked on the 5th. Enghien had designed his battle even 
more carefully than before, but as the result of a series of 
accidents the two French armies attacked prematurely and 
straight to  their front, one brigade after another, and though a t  
one moment Enghien, sword in hand, broke the line of defence 
with his last intact reserve, a brilliant counterstroke, led by  
Mercy's brother Kaspar (who was killed), drove out the assailants. 
I t  is said that Enghien lost half his men on this day and Mercy 
one-third of his, so severe was the battle. But the result could 
not be gainsaid; it  was for the French a complete and costly 
failure. 

For three days after this the armies lay in position without 
fighting, the French well supplied with provisions and comforts 
from Breisach, the Bavarians suffering somewhat severely from 
want of food, and especially forage, as all their supplies had to 
be hauled from Villingen over the rough roads of the Black 
Forest. Enghien then decided to make use of the Glotter Ta l  to 
interrupt altogether this already unsatisfactory line of supply, and 
thus to force the Bavarians either to  attack him a t  a serious dis- 
advantage, or to retreat across the hills with the loss of their 
artillery and baggage and the disintegration of their a rmy by 
famine and desertion. IVith this object, the Army of LVeimar 
was drawn off on the morning of Aug. 9 and marched round by 
Betzenhausen and Lehen to Langen Denzling. The infantry of 
the Army of France, then the trains, followed, while Enghien with 
his own cavalry faced Freiburg and the Loretto position. 

Before dawn on the 10th the advance guard of Turenne's army 
was ascending the Glotter Tal. But Mercy had divined his ad- 
versary's plan, and leaving a garrison to hold Freiburg, the 



FREIDANK 
Bavarian army had made a night march on the 9-10th to the 
Abbey of St. Peter, whence on the morning of the 10th Mercy 
fell back to Graben, his nearest magazine in the mountains. 
Turenne's advanced guard appeared from the Glotter Tal only to 
find a stubborn rearguard of cavalry in front of the abbey. A 
sharp action began, but Mercy hearing the drums and fifes of 
the French infantry in the Glotter Tal broke it  off and continued 
his retreat in good order. Enghien thus obtained little material 
result from his manoeuvre. Only two guns and such of Rlercy's 
wagons that were unable to  keep up  fell into the hands of the 
French. Enghien and Turenne did not continue the chase farther 
than Graben, and Mercy fell back unmolested to  Rothenburg on 
the Tauber. 

The moral results of this sanguinary fighting were, however, 
important and perhaps justified the sacrifice of so many valuable 
soldirra. Enghien's pertinacity had not achieved a decision with 
the sword, but Mercy had been so severely punished that he was 
unable to interfere with his opponent's new plan of campaign. 
This, which was carried out by the united armies and by rein- 
forcements from France, while Turenne's cavalry screened them 
by bold demonstrations on the Tauber, led to nothing less than 
the conquest of the Rhine Valley from Basle to  Coblenz, a task 
which was achieved so rapidly that the Army of France and its 
victorious young leader were free to return to  France in two 
months from the time of their appearance in  Turenne's quarters 
a t  Breisach. 

FREIDANK ( V R ~ A N C ) ,  the name by which a Middle High 
German didactic poet of the early 13th century is known. I t  has 
been disputed whether the word, which is equivalent to "free- 
thought," is to be regarded as the poet's real name or only as a 
pseudonym; the latter is probably the case. Little is known of 
Freidank's life. H e  accompanied Frederick 11. on his crusade to 
the Holy Land, where, in 1228-29, a portion of his work was 
composed; and it is said that on his tomb at  Treviso there was 
inscribed, with allusion to the character of his style, "he always 
spoke and never sang." Wilhelm Grimm originated the hypothe- 
sis that Freidank was to be identified with Walther von der 
Vogelweide; but this is no longer tenable. Freidank's work, 
Bescheidenheit, i e., "practical wisdom," consists of a collection of 
proverbs, and moral and satirical reflections, arranged under gen- 
eral heads. I t s  popularity till the end of the 16th century is 
shown by the great number of mss. extant. 

Sebastian Brant published the Bescheidenheit in a modified form in 
1508. Wllhelm Grimm's edition appeared in 1834 (2nd ed. 1860), H. 
F. Bezzenberger's in 1872. A later edltion is by F. Sandvoss (1877). 
The old Latin translation, Fridangi Dzscretzo, was printed by C. 
Lemcke in 1868; and there are two translations into modern German, 
A. Bacmeister's (1861) and K. Simrock's (1867). See also F. Pfeiffer, 
fiber Freidank (Zur  deutschen Literaturgeschichte, 1855), and H .  Paul, 
Uber die urspriingliche Anordnung von Freidanks Bescheidenheit 
(1870). 

FREIENWALDE, a town of Germany in the  Prussian 
province of Brandenburg, on the Oder, 28 m. N.E. of Berlin by 
rail. Pop. (1939) 12,567. I t  has a small palace, built by the Great 
Elector, and manufactures machinery and pianos. I t  is a favourite 
summer resort of the inhabitants of Berlin. Freienwalde, as dis- 
tinguished from the smaller town of the same name in Pomerania, 
first appears as a town in 1364. 

FREIESLEBENITE, a rare mineral consisting of sulphanti- 
monite of silver and lead (PbAgz),SbrSil. The monoclinic 
crystals are prismatic in habit, with deeply striated prism and 
dome faces. The colour is steel-grey, and the lustre metallic; 
hardness 24, specific gravity 6.2. I t  occurs with argentite, chaly- 
bite and galena in the silver veins at  Freiberg, Saxony, where it 
has been known since 1720. The species was named after J. K. 
Freiesleben, who had earlier called it Schilf-Glaserz. Groups of 
large crystals have come from Hiendelaencina near Guadalajara 
in Spain. 

FREIGHT: see AFFREIGHTMENT. 
FREILIGRATH, FERDINAND (1810-1 876)) German 

poet, was born at Detmold on June 17, 1810. H e  was educated 
for a commercial career. The years from 1831 to 1836 he spent 
in a bank a t  Amsterdam, and 1837 to 1839 in a business house 

at  Barmen. I n  1838 his Gedichte appeared, and he abandoned 
commerce. His repudiation of the political poetry of 1841 and its 
revolutionary ideals induced Frederick William IV., to give him 
a pension of 300 thalers a year. He married, and, to be near his 
friend Emanuel Geibel, settled at St. Goar. Before long, however, 
Freiligrath was himself carried away by the rising tide of liberal- 
ism. In  the poem E i n  Glaubensbekenntnis (1844) he avowed his 
sympathy with the political movement led by his old adversary, 
Georg Herwegh; the day, he declared, of his own poetic trifling 
with romantic themes was over; romanticism itself was dead. 
He sacrificed his pension, went to Switzerland, and then after 
the publication of his ca ira! (1846), for greater safety, to 
London, where he resumed the commercial life he had broken 
off seven years before. When the revolution of 1848 broke out, 
it seemed to Freiligrath, as to  all the liberal thinkers of the time, 
the dawn of an era of political freedom; and in his Politische z~nd 
soziale Gedichte (1849-18j1), he welcomed it with unbounded 
enthusiasm. H e  returned to Germany and settled in Diisseldorf; 
but the publication of his poem, Die To ten  a n  die Lebenden 
(1848) led to  his arrest on a charge of 18se-nzajesti. H e  was 
acquitted, but his association with the democratic movement 
rendered him suspect, and in 1851 he returned to'london, where 
he lived for 17 years. In  1868 he returned to Germany, settling 
first in Stuttgart and in 1875 in the neighbouring town of Cann- 
statt, where he died on March 18, 1876. 

Literary Significance.-Freiligrath was the most-gifted poet 
of the German revolutionary group. His own purely lyric poetry 
re-echoes for the most part the familiar thoughts and imagery 
of his romantic predecessors; but a t  an early age he had been 
attracted by the work of French contemporary poets, and he rein- 
vigorated the German lyric by grafting upon it  the orientalism 
of Victor Hugo. In  this reconciliation of French and German 
romanticism lay Freiligrath's significance for the development of 
the lyric in Germany. Freiligrath, when he is a t  his best, displays 
a vigour and strength, a power of direct and cogent poetic expres- 
sion, not to be found in any other political singer of the age. H e  
translated many English and Scottish ballads, and much con- 
temporary English verse (Englische Gedichte aus neuerer Zeit ,  
1846; T h e  Rose,  Thist le and Shamrock,  1853, 6th ed. 1887); he 
also translated Shakespeare's Cymbeline, Winter's Tale and Venus  
and Adonis, as well as Longfellow's Hzawatka (18 57). 

Freiligrath's Gedichte have passed through some 50 editions and 
his Gesammelte Dichtungen, first published in 1870, have reached 
a considerable number. Nachgelassenes (including a translation of 
Byron's Maceppa) was publishcd in 1883. A selection of Freiligrath's 
best-known poems in English translation was edited by his daughter, 
Mrs. Freiligrath-Kroeker, in 1869; also Songs of a Revolutionary 
Epoch were translated by J.  L. Joynes in 1888. Cf. E. Schmidt-Weiss- 
enfels, F. Freiligrath, eine Biographie (1876) ; W. Buchner, F. Freili- 
grath, ein Dichterleben in Briefen ( z  vols., 1881) ; G. Freiligrath, 
Erinnerzlngen an F. Freiligrath (1889) ; P. Besson, Freiligrath (Paris, 
1899! ; K. Richter, Freiligrath als t'bersetzer (1899) ; E. G. Gudde, 
Frezlzgrath Entwicklthng als politischer Dichter (Berlin, 1922). 

FREISCHUTZ, in German folklore, a marksman who by a 
compact with the devil has obtained a certain number of bullets 
destined to hit without fail whatever object he wishes. As the 
legend is usually told, six of the Freikugeln or "free bullets" are 
thus subservient to  the marksman's will, but the seventh is a t  
the absolute disposal of the devil himself. Stories about the 
Freischiitz were especially common in Germany during the rqth, 
I 5th and 16th centuries; but the first time that the legend was 
turned to literary profit is said to have been by Ape1 in the 
Gespensterbuch or "Book of Ghosts." I t  formed the subject of 
if7eber's opera Der Freischiitz (1821). The name by which the 
Freischiitz is known in French is Robin des Bois. 

See Kind, Freyschiitzbuch (Leipzig, 1843) ; Revue des deux mondes 
(Feb. 1855) ; Grasse, Die Quelle des Freischiitz (Dresden, 1875). 

FREISING, a town of Germany, in the Land of Bavaria, 
on the Isar, 16 mi. by rail N.N.E of Munich. Pop. (1939) 19;4j6. 
The cathedral, which dates from about 1160 is famous for its 
crypt. Noteworthy also are the old palace of the bishops, later a 
clerical seminary, and the town-hall. Near the town is the site 
of the Benedictine abbey of Weihenstephan, which existed from 
72 j to 1803. Freising is said to have been founded by the Romans. 



Destroyed by the Hungarians in 955, it  was fortified by the 
emperor Otto I1 in 9;6 and by Duke Welf of Bavaria in 1082. 
A bishopric was established here in 724 by St. Corbinianus, whose 
brother Erimbert was consecrated second bishop by St. Boniface 
in 739. I n  the 17th century the bishops became princes of the 
Empire. In  1802 the see was secularized, the bulk of its territories 
being assigned to Bavaria and the rest to Salzburg, of which 
Freising had been a suffragan bishopric. There are iron-foundries 
and trade is in corn and cattle. 

and has attracted industries from overseas and from the eastern 
states of Australia. Inland is an area of about 1,600 ac. devoted 
to market gardening. Fremantle handles 72% of the state's trade. 
I t  is the first Australian port of call for ships from Europe and is 
related to the South African. Asian and European trade routes. 
Two moles, prolonging the banks of the Swan river seaward, pro- 
vide a safe approach 5,000 it .  long and 4 jo  it .  wide. The inner 
harbour has more than ~ o . o o o  lineal feet quay space and a low- 
water depth of 36 ft. The port is connected by  rail with the 

F R ~ J U S ,  a town in the department of the var in S.E. France. state's chief >\heit- and wool-producing areas, and is the terminus 
Pop. (1954) 6,101. I t  is 18 mi S E. of Draguignan. I t  has fine the fiustralian Trans-C0ntinenta1 

Roman remains. Since the 4th century it has been a bishop's FREMIET, EMMANUEL (1824- I~IO) ,  French sculptor 
see, in the ecclesiastical province of ~i~ en provence. modern who devoted himself chiefly to animal sculpture and to equestrian 
times the neighbouring fishing village at  St. RaphaCl ( 2 $  s E. statues in armour, was born in Paris on Dec 6,  1824. Though he 
by rail and on the seashore) has become a town of 6,711 inhabit.. "as a nephew and pupil of Jean Fran~ois  Rude, the detalled natu- 
ants ( 1 ~ 4 6 ) .  In xapoleon disembarked there on his return ralism of his sculpture was closer to the art of Antoine Louis 
from Egypt and re-embarked for Elba in 1814, ~ ~ h i l ~  no7vadays it  Barye, whom he succeeded as professor of animal dra\i7ing a t  the 
is m u ~ h  frequented as a health resort, as is also Valescure (2 mi. Natural History museum of Paris. FrCmiet's first employment 
N.W. on the heights above). The cathedral church in part dates was making lithographs of comparative anatomy for a ~ a i n t e r  of 
from the 12th cent., and small portions of the episcopal natural history. After initial success with his animal studies, he 
palace are now visible, as it was rebuilt about 1823. The ramparts "0" a medal of honour a t  the 1887 salon with the representation, 
of the old town can still be traced for a long distance, and there in bronze, of a gorilla carrying off a Segro woman (Santes)  
are fragments of two moles, of the theatre and of a gate. The am- In imposing equestrian statues, with accoutrements carefully 
phitheatre, which seated 12.ooo spectators, is better preserved. rendered, FrCmiet achieved convincing portrayals of warriors such 
The ruins of the great aqueduct which brought the waters of the as "Jeanne d' Arc" (second version. 1899; Place des PyramideS, 
Siagnole, an amuent of the Siagne, to the town, can still be traced Paris) and "Du Guesclin" (1902; Dinan). For Mount Vernon 
for a long distance. The town of Forum Iulii was founded by square, Baltimore, he made "Colonel h w a r d "  (1903) and for  
Julius Caesar on this site, formerly the capital of the Oxybii, to Bogoti, Colombia, "Bolivar" (1910). FrCmiet ascended the ladder 
secure a harbour independent of Marseilles. The buildings, of of honours to membership in the AcadCmie des Beaux-Arts in 1892, 
which ruins exist, were mostly built by Caesar or by Augustus, and but his fame did not aithstand the later shift of taste away from 
show that it was an important naval station and arsenal. But the his chosen subject matter, despite his acknovledged mastery there. 
town suffered much at  the hands of the Arabs and Barbary pirates, He died in Paris on Sept. 10, 1910. (J.  W. F.)  
and its inhabitants have used the ruined Roman buildings as a FR~MONT,  JOHN CHARLES (1813-1890), American 
quarry. The old harbour (really a portion of the lagoons) is now explorer, soldier and political leader, was born i n  Savannah, 
completely silted up. Georgia. His father, a native of France, died when the boy was 

Corks, bricks, tiles and fine pottery are made, and rushes are in his sixth year, and his mother, a member of a n  aristocratic 
woven. There are mines of coal and bituminous shale. Virginia family, removed to Charleston, S C., where FrCmont's 

FRELINGHUYSEN, FREDERICK THEODORE youth was spent. I n  1828 he entered the junior class of the  
(1817-1885), American lawyer and statesman, of Dutch descent, College of Charleston, where he displayed marked ability, 
was born a t  Millstone, N.J., on Aug. 4, 1817. His grandfather, especially in mathematics. His degree was withheld because of 
Frederick Frelinghuysen (1753-1804), was an eminent lawyer, irregular attendance but finally conferred in 1836. Joel R. Poin- 
a soldier in the American Revolution, and a member (1778-79 sett's influence secured his appointment in  1833 a s  teacher of 
and 1782-83) of the continental congress, and in 1793-96 of the mathematics on board the sloop-of-war "Natchez" and FrCmont 
U.S. Senate; and his uncle, Theodore (1787-1862), was a U.S. sailed with that vessel on a cruise along the South American coast 
senator from New Jersey in 1829-35, the Whig candidate for which lasted two and a half years. Upon his return he declined a n  
vice-president on the Clay ticket in  1844, chancellor of the Uni- appointment as  professor of mathematics in the  United States 
versity of New York in 1839-50 and president of Rutgers college navy and chose instead to serve as  assistant engineer of a survey 
in 1850--62. Frederick Theodore, left an orphan a t  the age of undertaken t o  find the best pass for a proposed railway from 
three, was adopted by his uncle, graduated at  Rutgers in 1836 Charleston to Cincinnati. Following this Poinsett secured for  
and studied law in Newark with his uncle, to  whose practice he him a n  appointment as  second lieutenant of topographical engi- 
succeeded in 1839. H e  became attorney for the Central railroad neers in  the United States army, and for the next three years he  
of New Jersey, the Morris Canal and Banking company and other was an assistant t o  the French explorer, Jean Nicholas Nicollet, 
corporations, and from 1861 t o  1867 was attorney-general of employed by  the war department to  survey and m a p  a large part 
New Jersey. I n  1861 he was a delegate to  the peace congress a t  of the country lying between the upper waters of the Mississippi 
Washington, and in 1866 was appointed by the governor of h'ew and Missouri rivers. I n  1841 FrCmont alone headed a n  expedition 
Jersey, as a republican, to  fill a vacancy in the U.S. Senate. In to  survey the Des hfoines river to  complete Nicollet's map. These 
the winter of 1867 he was elected to fill the unexpired term, but years under Nicollet furnished invaluable training and experience 
a democratic majority in  the legislature prevented his re-election for  use in his later career and gave him a desire for further west- 
in 1869. From 1871 to 1877 he was again a member of the U S. ern adventure. Upon his return he married Jessie Benton, daugh- 
Senate, in which he was prominent in debate and in committee ter of Senator Thomas Hart  Benton of Missouri, and i t  was in  no 
work, and was chairman of the committee on foreign affairs during small measure Benton's great interest in the West and his influence 
the Alabama claims negotiations. I n  1881 he was appointed secre- with the Government that  enabled FrCmont to  accomplish within 
tary of state by President Arthur to succeed James G. Blaine, and the next few years the exploration of much of the  territory 
served until the inauguration of President Cleveland in 1885. He between the Mississippi valley and the Pacific ocean. 
died in Newark, May 20, 1885. When emigration over the Oregon trail to  the Oregon country 

FREMANTLE, a city and the principal seaport of Western began to be important in 1842, FrCmont was sent a t  the head of 
Australia, on the Swan river, I 2 mi. S.U7. of Perth. Pop. (19 j4) a party to  explore the route beyond the Mississippi as  fa r  a s  South 
22,795. The principal industries of the city are those connected pass in Wyoming. H e  surveyed the trail thoroughly and his excel- 
with the port. There are also wool warehouses, oil refineries, lent descriptions greatly aided the emigrants of following years. 
steel roller mills and engineering works. There is an industrial H e  ascended t o  the summit of the second highest peak of the 
estate covering 400 ac. three miles from the city. This is one Wind River mountains, since known as FrCmont's peak. The  year 
of the most important industrial centres in Western Australia following he was sent t o  complete the survey of the trail to the 



mouth of the Columbia. His guide on this as well as on the 
previous expedition was the famed and picturesque Christopher 
(Ki t )  Carson ( q . ~ . ) .  The Oregon settlements mere quickly 
reached, and then FrCnlont turned south and east via the Klamath 
lakes to northwestern Kevada, continuing to the Truckee and 
Carson rivers. This portion of the journey over previously un- 
travelled country added greatly to geographical knowledge of the 
west. FrCmont then accomplished with his entire expedition an 
extremely difficult and rash crossing of the Sierra Nevada in 
midwinter-an exploit which added greatly to his fame-and spent 
the winter near Sutter's Fort on the Sacramento river in Califor- 
nia. His return was round the southern end of the Sierra Nevada 
and across to Great Salt lake mainly via the old Spanish trail from 
Santa FC to California. 

Thousands of copies of his report of this expedition were 
printed and eagerly read. War with Mexico over the annexation 
of Texas seemedimminent, and in the spring of 1845 FrCmont was 
dispatched on a third expedition for the professed purpose of 
further exploring the Great basin and Pacific coast, but l ~ i t h  
secret instructions for action in case of a war with Mexico. He 
and his party of 62, after traversing the Great basin by a new 
route directly \vest from Great Salt lake and down the valley of 
the Humboldt. reached California. in Jan. 1846. after a second win- 
ter crossing of the Sierras. The Mexican authorities became 
suspicious and ordered Frkmont out of the province. Fr'Cmont 
refused to leave at once and fortified his position, but later thought 
better of this indiscreet action and led his party toward the Oregon 
border. He was overtaken by a messenger direct from Washing- 
ton and at once turned about and led his force back into California. 
The official documents delivered gave FrCmont no excuse for 
hostile actions. but what orders the private letters and verbal in- 
structions contained is unknown. IVhile FrCnio~lt's men were in 
camp the Americans in northern Mexico revolted from Spain and 
created the Bear-Flag republic. Frhmont took no part in the hos- 
tilities but certainly gave his moral support. \Vhen news of the 
declaration of mar with Mexico did reach California a11 the north- 
ern region was already in American hands. Frkmont was appointed 
by Commodore R. F .  Stockton major of a battalion made up 
mainly of American volunteers, and by Jan. 184; he and Stockton 
had completed the conquest of the future state. Gen. Stephen 1V. 
Kearny. in the meantime. entered California from the southeast 
with orders similar to those of Stockton. namely to conquer the 
region and establish a government. This conflict of orders led to a 
conflict of authorities between which FrCmont was caught. Stock- 
ton had already appointed him governor of California, hut Kearny 
would not recognize the appointment. FrCmont, obeying the offi- 
cer from whom he had received his comn~ission. disregarded 
Kearny's contradictory orders and was arrested by the latter, who 
by this time, unknown to FrCmont, had received later orders from 
Washington establishing his authority without contradiction. FrC- 
mont was tried by court-martial in Washington. found guilty of 
mutiny, disobedience and conduct prejudicial to military discipline. 
and sentenced to be dismissed. Pres. James Polk approved of the 
verdict except as to mutiny, but remitted the penalty. FrCmont, 
in a bitter mood, resigned. 

The explorer now intended to establish his home on an estate 
which he had purchased in California. and on his way thither de- 
cided to lead, a t  his own and Senator Benton's expense, a fourth 
expedition to find passes for a Pacific railroad which he was eager 
to see built. Kit Carson not being available, FrCmont employed 
the eccentric "Bill" iVilliams as guide. Li:estward from the head- 
waters of the Rio Grande the party tried to penetrate the inassive 
San Juan range in December. Williams led them into a high, un- 
known pass where they mere caught by a blizzard. After weeks 
of intense cold and the loss of 11 men and the entire outfit, the 
exhausted party in retreat reached the first settlements in the 
upper Rio Grande. FrCmont continued by the southern route to 
California and was greeted with news of the discovery of gold. 
Rich veins were discovered on his great 40.000 ac. estate on the 
Mariposa river a t  the base of the Sierras. and he spent the next 
few years developing mines which quickly made him a multi- 
millionaire. I n  Dec. 1849 he was elected one of the first two sena- 

tors from California, but, drawing the short term, he served only 
from Sept. 1850 to March 1851. He was defeated for re-election 
by the proslavery party. His opposition to slavery. however, 
and the popularity his explorations and his part in the conquest of 
California had won for him. led to his nomination for the presi- 
dency in 18j6 by the newly formed Republican party. In  the elec- 
tion he was defeated by Buchanan by 174 to 114 votes. 

Soon after the Civil War began, FrCmont was appointed major 
general and placed in command of the western department with 
headquarters a t  St. Louis, Mo. The task of organizing an effective 
army with insufficient arms, insufficient supplies and only a few 
thousand untrained men in a slave state which needed policing at  
all points proved too much of a task for FrCmont's ability. 
Political and military enemies made the most of his failures, and 
he was blamed for several distressing defeats, though it  is doubtful 
if they could have been avoided. Furthermore, on Aug. 30, 1861, 
he issued a proclamation in which he declared the property of 
illissourians in rebellion confiscated and their slaves emancipated. 
Pres. Abraham Lincoln regarded this proclamation as premature, 
fearing that it might alienate the border states whose loyalty he 
still hoped to keep. The adverse reports of agents sent by Lincoln 
to investigate FrCmont's management led to his removal by the 
president. Out of consideration for the "radicals" who backed 
FrCmont, he was placed in command of the mountain department 
of Virginia. Kentucky and Tennessee in 1862 but was ineffective 
and seemingly dazed by the rapid manoeuvres of "Stone~vall" 
Jackson, his opponent. When his army was united with the army 
of the Potomac to form the army of Virginia, which was placed 
under the command of his old enemy in Missouri, Gen. John 
Pope. FrCmont resigned. He was still popular enough to be nomi- 
nated for the presidency in 1864 by the radical wing of the Re- 
publican party, but when he saw that he had no chance and would 
possibly only split the party to defeat Lincoln, he withdrew. He 
retired from public life and devoted himself to building a railroad 
by the southern route to the Pacific. The finances of the enterprise 
were unsound and in the collapse in 18 jo FrCmont lost the fortune 
he had made in California. In  his embarrassment he welcomed 
the relief and change of occupation that came with an appoint- 
ment as governor of Arizona territory in 1878, an office which he 
occupied until 1881. He died in S e w  York city on July 13. 1890. 

I t  is for the splendid achievements of his early life as an ex- 
plorer that FrCmont will be particularly remembered. I t  is true 
that trappers had long before travelled where he followed, but 
he first surveyed and described the routes. If he was not a path- 
finder he was a path marker. "From the ashes of his campfires 
have sprung cities." 

B ~ n ~ r o c ~ ~ . \ ~ ~ r ~ . - F r i . m o n t ' s  Repor t  of t h e  Explor ing Expedi t ion  t o  t he  
R o c k y  ,I.lountains, 1842, and t o  Ort.go?z and  N o r t h  Cnlifonzia, 1843-44 
(1845), and Menlories o f  i l l y  L i f e  (1887) ; biography by Allan Xevins, 
Fr&n2o?zt, t he  ives t ' s  Crrates t  Advel t t r~rer ,  2 vol. (Kew York, 1928) ; 
H. Bashford and H. Wagner, A Alan Gna f ra id ,  t h r  S to ry  of J o h n  C .  
Fre'~7otzt (San Francisco, 1 9 2 7 ) .  Frkmont's own account of "The Con- 
quest of California" is in the C e n t u r y  Magazine  (April 1890). 

FREMONT, a city of California. U.S., in Alameda county on 
the southeastern shore of San Francisco bay. 25 mi. S. of Oakland 
and a part of the San Francisco-Oakland standard metropolitan 
statistical area. Incorporated Jan. 10, 1956. and named in honour 
of John Charles Frkmont, the city was formed by joining the five 
comnlunities of Centerville. Irvington. Kiles. Rlission San Jose and 
Warm Springs. The Nimitz freex~ay. extending from Oakland to 
San Jose through Fremont. ~ 7 - a ~  important in helping to transform 
Fremont from an agricultural area into one of varied industries. 
In the city is Mission San Josh de Guadalupe. founded in l i 9 7 ;  
it was 14th in the chain of the 21 California missions. For com- 
1)arative population figures see table in CALIFORXIA: Pofl24111- 
tion. ( H .  B. ME.) 

F R ~ M Y ,  EDMOND (1814-1894). French chemist, made 
important contributions in a  vide range of areas. He was born at 
I'ersailles on Felt. 28. 1314. He entered Joseph Louis Gay-Lussac's 
laboratory in 1831. and became prc'pnrtatcz~u at  the ~ c o l e  Poly- 
technique in 1834 and at  the Collkge de France in 1837; he was 
re'pe'iitc7zlr at  the ~ c o l e  Polytechnique, where in 1846 he became 
professor. 



FRENCH---FRENCH AND INDIAN WAR 
In 1850 he succeeded Gay-Lussac in the chair of chemistry at library, 1902; the groups of the "Four Continents" for the New 

the MusCum d'Histoire Naturelle, of which he was director, in York customhouse, 1907; the "Standing Lincoln," Lincoln, Neb., 
succession to M.  E.  Chevreul, from 1879 to 1891. He died at  1912 ; the statue of Emerson in the Public library, Concord, 1914 ; 
Paris on Feb. 3, 1894. the "Alma Mater" a t  Columbia university, 191 j; and the 1st divi- 

His work included investigations of osmic acid, of the ferrates, sion memorial, Washington, D.C., 1924. 
stannates. plumbates, etc., and of ozone; attempts to obtain free BIBLIOGRAPHY.-M~~Y French (Mrs. Daniel Chester French), Memo- 
fluorine by the electrolysis of fused fluorides; and the discovery of ries o f  a Sculptor's W i f e  (1928) ; Adeline Adams, Daniel Chester French, 

Scz~lptor (1932) ; Margaret French Cresson, Journey Into Fame (1947) ; 
anhydrous hydrofluoric acid and of a series of acides sulphazote's, biography in ~ ~ ~ i ~ l  chester ~ ~ ~ ~ ~ h ,  no, in U A ~ ~ ~ ~ ~ ~ ~  ~ ~ ~ l ~ t ~ ~ ~  
the precise nature of which long remained a matter of discus- Series" (1948) ; Morris Longstreth, The Great Venture, reissue (1952). 
sion. (M. F. Cx.) 

He also studied the colouring matters of leaves and flowers, the FRENCH, NICHOLAS (1604-1678), bishop of Ferns. Ire-, 
composition of bone, cerebral matter and other animal s~bstances, was an Irish political pamphleteer, born at \vexford. H e  was 
and the processes of fermentation, in regard to the nature of which educated a t  Louvain, and before 1646 was appointed bishop of 
he was an opponent of Pasteur's views, In the field of technical Ferns. His political activities made it  prudent for him to leave 
chemistry he contributed to the knowledge of the manufacture of Ireland in 1651. 
iron and steel, sulfuric acid, glass and paper, and in particular French acted as coadjutor to the archbishops of Santiago de 

at  the saponification of fats with sulfuric acid and the Compostella and Paris, and to the bishop of Ghent. and died a t  
utilization of palmitic acid for candlemaking. Ghent on Aug. 23, 1678. His most important historical works 

In the later years of his life he applied himself to the problem were published by S. H.  Bindon (Dublin. 1846). 
of obtaining alumina in the crystalline form, and in See Irish Manuscripts Commission, Covznzentariz~s Rinz~cciniar~us . . . , 
making rubies identical with the natural gem not merely in chemi- ed. by J. Kavanagh, 6 1-01. (Dublin, 1932-49), De Praesz~libus Hiberniae, 

e d .  b y  J .  F. O'Doherty, 2 ool. (Dublin. 1944) ; T. Carte, Li fe  o f  James, 
cal composition but also in physical properties. Duke o f  Onnonde, 6 vol., new ed. (Oxford, 18j1). 

He wrote a Traitk de chimie gkne'rale in six volumes. FRENCH AND INDIAN WAR. This war was the Ameri- 
FRENCH, ALICE ("OCTAVE THANET") (1850-1934), U.S. can phase of a world-wide, nine years' war that was waged be- 

author of novels and short stories, wrote under the pseudonym tween 1754 and 1763. I t  was called by contemporary writers the 
"Octave Thanet." Though her fiction, the background of which "Maritime \Yarn or the "Great War," the "Late Glorious War" 
was often Arkansas and Iowa, was very popular a t  the beginning or simply the "Late War," but it is most accurately termed the 
of the 20th century, her works are not considered important con- "Great War for the Empire." I t  involved at first only the em- 
tributions to American literature. pires of Great Britain and France. Later the electorate of Han- 

She was born in Andover, Mass., on March 19,1850, and studied over, of which the king of England was head, and two other 
at  Abbott academy in that town. She later lived in Arkansas and western German states, Brunswick and Hesse-Cassel, closely as- 
Davenport, Ia. sociated with Hanover, were drawn into it when France attacked 

She participated in the activities of various clubs and organiza- Hanover. 
tions and was president of the Iowa Society of Colonial Dames. Spain and Portugal became participants when in 1762 Spain, 
She was also interested in certain contemporary labour problems allied to France, invaded Portugal, allied to Great Britain. This 
of the west. is to be distinguished from the Seven Tears' War (9.v.) that be- 

Novels by Alice French, whose style was clear and simple, in- gan in central Germany in 1756 over issues having nothing to do 
clude Knitters in the S u n  (1887) ; Expiation (1890) ; T h e  M a n  o f  with those that precipitated the war already in progress. The par- 
the Hour (1905); and A S tep  on the Stair (1913). ticipants in the Seven Years' War were, on the one hand, Prussia, 

Her short stories! for which she probably was best known, were allied to Great Britain by a subsidy treaty, and. on the other hand, 
collected in a number of volumes, including Stories of a Western Austria, Russia, Sweden and most of the southern German states, 
T o w n  (1893) ; A Captured Dream,  and Other Stories (1897) ; and all of whom were allied to France likewise by subsidy treaties but 
Stories Tha t  End We l l  (1911). with none of whom Great Britain was a t  war. The  two m7ars 

She also published By Inheritance (1910) and And the Captain were. moreover, terminated by distinct treaties, one a t  Paris 
ilnswered (1917). and the other at  Hubertusburg, and no nation was a signatory of 

Alice French never married. She died at Davenport on Jan. 9, both. 
1934. Conflicting Bri t i sh  and French Claims.--The Great War 

FRENCH, DANIEL CHESTER (1850-1931), U.S. sculp- for the Empire began over the specific issue as to whether the 
tor whose work is more profoundly American than that of any upper Ohio valley lvas a part of the British empire and therefore 
other American sculptor, was born at  Exeter, N.H., April 20. 1850. open for trade and settlement on the part of the inhabitants of 
His father, Judge Henry Flagg French, was assistant secretary of Pennsylvania and 1-irginia, or whether it was part of the French 
the treasury through three presidential administrations. French empire. But behind this issue loomed an infinitely greater one- 
studied anatomy with William Rimmer in Boston, worked for one nothing less than the question as to which nation ~ v i t h  its peculiar 
month with J .  Q. A. Ward in New York city, and then two years civilization. including language, forms of government and social 
under Thomas Ball in Italy. inores, was to dominate the heart of the continent of North 

His first important commission came when he was 22, from America. 
the town of Concord, Mass., where he lived, for the statue of "The British territorial claims rested upon the John and Sebastian 
Minute Man." Unveiled by Ralph Waldo Emerson at  the Old Cabot discovery of the Korth American continent in the latter 
h'orth bridge on the centennial of the Concord fight, April 19. 187 j, part of the I 5th century and the grant by English royal charter in 
it later became the symbol for defense bonds, stamps and posters the early part of the 17th century, to both the Virginia company 
of World War 11, and copies of the statue may be seen in many and the Grand Council for New England, of all the land within 
Nen- England towns. certain limits between the Atlantic and Pacific oceans. Further, 

This commission launched the artist on a career unparalleled in in 1663 there was created to the south of Virginia the province of 
American sculpture. Fifty years later, in 1922, he witnessed the Carolina that also received a sea-to-sea grant and out of which 
dedication of his great marble-the seated Lincoln in the Lincoln were later formed North Carolina. South Carolina and Georgia. 
memorial in Washington. D.C. Thus all the lands to the south of French Canada and to the north 

Between these two triumphs there poured from his studio a of Spanish FIorida stretching from sea to sea were claimed by 
constant stream of sculpture. England. In conflict with this was the claim of France to  the 

Among his better-known works are "Death and the Sculptor." whole of the Mississippi valley. including that of the Ohio, based 
Forest Hills cemetery, Boston, 1893; the equestrian statues of upon the discoveries of RenC Robert Cavalier, sieur de la Salle, 
Gen. C. S. Grant, Philadelphia, 1898. and General Washington. who, starting from Canada, moved through the Great Lakes and 
Paris, 1900; three pairs of bronze doors for the Boston Public then, after descending the Mississippi river in 1682. took posses- 



FRENCH AND IhTDIAN WAR 
sion in the name of the king of France of all lands drained by this In  fact. the government of Virginia took the position that the 
river and its tributaries. lands of the upper Ohio were clearly included in the charter grant 

For about 60 years the issue as to which nation had the better of 1609 to that colony-a grant ~vhich gave the colony a more 
right to the lands in the great Pfississippi basin was to remain valid claim to them than that of Nexv France, based upon La 
in abeyance. The English gradually settled all along the Atlantic Salle's much later journey down the Mississippi. In  harmony with 
seaboard to the south of the Gulf of St.  Lawrence where about this point of view the governor and council had by the end of 
14 colonies-including British Kova Scotia, founded in 1749- I 7 j 2  granted conditionally about I ,  joo,ooo ac. of Ohio valley 
came into existence and flourished. The inhabitants of these col- land with the result that almost every important Virginia family, 
onies in the course of time pushed westward from the tidewater including members of the SVashington. Lee and Randolph families, 
to  establish themselves in the piedmont country. By the middle was vitally interested in the fate of the Ohio area. iVhen, there- 
of the 18th century the small cabins of the Virginians were to be fore. the news reached Williamsburg, the capital of the province, 
found even to the west of the Applachians on the upper waters of that the French were not only driving out the English traders but 

were building forts on the headwaters of the Allegheny river in 
order to consolidate their positions, i t  was determined late in 
1753 to send young George SVashington to the French Ft.  Le 
Boeuf, located near the upper waters of the Allegheny, to warn 
the garrison there that it was occupying lands that belonged to 
g i n  After that daring mission had failed. the Ohio company 
of Virginia, which had received. under certain stipulations a 
special royal grant of upper Ohio valley land, was encouraged to 
build a fort at the forks of that river-that is, a t  the place where 
the Allegheny and Monongahela rivers join to create the Ohio 
river and where Pittsburgh now stands-with the understanding 
that Virginia troops would support the undertaking. 

The French, however, were too quick. Descending the Alle- 
gheny river in numbers in the spring of 17  54, their troops, under 
the command of French regular officers: overwhelmed the little 
force of woodcutters and carpenters busy constructing the pali- 
saded log fort before the Virginia troops and the company of 
South Carolina Independents coming to their support under Col. 
Joshua Fry and Lieutenant Colonel SVashington had arrived. 
Upon the death of Fry, Washington took command and, in view of 
the strength of the French at  the forks, decided to entrench him- 
self at Ft. Xecessity. There he was attacked and in the face of 
great odds compelled to surrender. 

While hostilities between the t ~ o  nations had preceded the ac- 
tion at Ft. Xecessity. it was this clash between British and French 
armed forces that precipitated the Great War for the Empire. El- 
timately the lvar was to spread from the Ohio valley to every part 

FRENCH AND INDIAN W A R :  GENERAL AREA OF F I G H T I N G ,  I N C L U D I N G  S O M E  
of the world ,?here either of the two nations had territorial inter- O F  T H E  S I T E S  O F  MAJOR BATTLES 
ests. 

such streams as the N e ~ v  and the Holston. By that period hun- The government of Virginia appealed to the king for assistance, 
dreds of Pennsylvania traders had likelvise settled in the villages particularly for two British regiments so that regulars could be 
of Indian tribes of the upper Ohio valley with \vhom Great Brit- pitted against regulars in this wilderness contest. Fearing the 
ain was in alliance. outbreak of a new war x i th  France, after having as recently as 

On the other hand, the French. firmly in control of Canada 1748 made peace with the latter, George I1 at  first stubbornly 
from the early ~ ; t h  century, gradually began, through trade. the refused to consider the request, agreeing with the position taken 
exploitation of the Great Lakes region. They established per- by his minister, the duke of Xewcastle, who said: "Let Americans 
manent settlements a t  Detroit, in the so-called Illinois country, fight Americans" in distant new world clashes. But when it be- 
a t  the mouth of the Mississippi and at Biloxi and >lobile bay. came clear from further reports sent by the government of Vir- 
By 1750 they had, in addition, many trading posts among those ginia that ram Virginia militia could not be expected to make 
Indian tribes with whom they were in alliance. headway against seasoned French regulars, George finally agreed 

B e g i n n i n g  of Hostilities.-r\ conflict between the two nations to order Gen. Edward Braddock to go to Virginia with a force 
over their rival North American claims Tvas doubtless inevitable, to clear the forks of the Ohio of the French invaders. &fore- 
but- i t  might have been delayed for  many years, since their areas over, Adm. Edward Boscawen was sent into the region of the 

of trade exploitation were had not the governor Gulf of St. Lawrence with a powerful lleet to prevent further re- 

general of New France forced the issue. inforcements of French troops from arriving in Canada. 
Although the French had developed no trade relations in the Spread of t h e  War.-The war thus begun to defend British 

neighbourhood of the Allegheny river and the upper Ohio IT-here territorial claims in the Ohio valley spread like wildfire to other 
Pennsylvania traders were concentrated, the governor general parts of the world. I t  became a contest between the two greatest 
ordered Pierre Joseph CCloron de Blainville in 1749 to go into this maritime poxvers. 
region and compel the traders to lower the British flag flying over France, however, was far superior to Great Britain in land 
their trading houses and, as trespassers on the king of France's forces. This superiority was soon used against King George's 
lands, t o  retreat to the ea>tern slopes of the Appalachians. Since electorate; Hanover, which as a German state was not interested 
this move did not have the desired effect, force Tvas applied in in Anglo-French rivalry in the new world. The war thereupon 
1752 the important British colonial trading centre a t  Picka- presented two facets: one a struggle for empire in North America, 
willanp on the upper Great Miami river was destroyed. the West Indies, the African coast and India; the other an effort 

This was followed by the plundering, capture or killing of every on the part of the British to prevent Hanover's being used as a 
English-speaking trader in the upper Ohio valley that the French pawn in this territorial rivalry. 
and their Indian allies could find.. These actions not only struck E a r l y  F r e n c h  Successes.-During the first four years of the 
directly at the people of Pennsylvania but a t  those of Virginia as fighting the over-all advantage was with the French. especially in 
~vell. North America. I t  seemed to most contemporaries that they 



FRENCH AND INDIAN WAR 
would succeed in enclosing the British colonials firmly to the east 
of the Appalachian mountains, thus condemning them to rernwl 
simply a seaboard people-like modern Chile with a long coast 
line and a narro~vly restricted interior. For in those years the 
British regulars and American colonials suffered one stunning 
reverse after another. 

Braddock's army was defeated and scattered in 1755 when ap- 
proaching the new Ft .  Duquesne that the French had erected at  
the forks of the Ohio. In  1756 the defenders of Ft.  Oswego on 
Lake Ontario were obliged to surrender, as were the defenders of 
Ft.  William Henry near Lake Champlain in 1757. Lord Loudoun's 
amphibious expedition from New York city against the great 
French fortress Louisbourg on Cape Breton Island ended in that 
year in dismal failure, and Gen. James Abercrombie, attacking the 
French Ft .  Ticonderoga in 1758, had his army almost destroyed. 
Moreover, the frontier settlements in what is now central New 
York, central Pennsylvania, western Maryland and western Vir- 
ginia were deserted while thousands of families fled eastward in 
panic from the torch, smord and tomahank carried by the French 
and their Indian allies. 

During these years of defeat the only notable success scored 
by the British and New England forces was the capture in 1755 
of the well-fortified Ft. BeausCjour. The French had built the 
fort in 1749 on the narrow isthmus connecting the peninsula of 
Nova Scotia with the mainland-a region held by British authori- 
ties to be a part of Nova Scotia, ceded by France In 1713 in the 
treaty of Utrecht-chiefly for the purpose of reviviug the loyalty 
to the king of France of the French-speaking Acadians in Nova 
Scotia. This design so far succeeded that these numerous, hardy 
people not only steadfastly refused to take an oath of loyalty to 
the British crown but provided the BeausCjour garrison with 
provisions and a large labour force to aid it in consolidating its 
foothold on the isthmus. 

Since no large contingent of British soldiers was available to 
hold in awe the Acadians, who had thrown off their former attitude 
of neutrality as between the British and the French, it was decided 
by the authorities a t  Halifax to disperse them as a war measure. 
I n  line with this resolve, transports were provided and most of the 
Acadians were carried away from their villages in western Nova 
Scotia and distributed among the inhabitants of the British colonies 
to the southward. 

Bri t ish Advantages.- In a conflict of this character, which 
involved such a tremendous stake as the future of a continent, 
factors other than the series of early French victories were to play 
a decisive role. First of all, there was William Pitt at the head 
of the British ministry. H e  saw correctly that, despite the spread 
of the Anglo-French war to other parts of the world, the winning 
of it in North America was the supreme task in hand. With 
almost fanatical zeal he dedicated himself to that end. He found 
in such men as Jeffrey, Lord Amherst, James Wolfe and John 
Forbes first-class military officers. 

Pitt recruited new regiments of regulars to replace or to re- 
inforce the old, shattered ones, drawing heavily upon that martial 
people, the Highland Scots; he persuaded parliament to grant 
him almost unlimited funds; he promised the colonies a liberal 
reimbursement of their expenses, were they to do their part in 
the effort by furnishing men for the colonial line; finally, every 
important detail with respect to operations in North America came 
under his personal scrutiny so as to guard against further fiascoes. 
Pitt ,  in a very true sense, was the organizer of victory in the Great 
War for the Empire. 

In  Pitt's favour were other factors that were destined to per- 
mit him to overwhelm his opponents. One was the growing su- 
periority of the British navy which slowly but relentlessly srvept 
not only French merchantmen but also French ships of war and 
troop transports from the seas, thus shutting off the means of 
bringing reinforcements of troops and munitions from France to 
Canada. 

In this connection two great naval battles must be mentioned. 
The destruction, as a fighting unit, of the French Mediterranean 
fleet under Admiral de la Clue was accomplished by Boscawen off 
Lagos in Portugal in 1759, as the French sought to gain the seaport 

of Brest. The virtual annihilation of the main French fleet brought 
about later that same year in the decisive battle of Quiberon bay, 
when Adm. Sir Edward Hawke's fleet bore down upon i t  with dev- 
astating effect. 

Moreover, there were available in Great Britain vastly greater 
financial and industrial resources than in France, which before 
the end of the struggle was faced with national bankruptcy and 
economic paralysis. The British colonies also had great quantities 
of food supplies of all sorts for provisioning the armed forces in 
the new world, while the inhabitants of French Canada faced 
almost famine conditions when the blockades off the coasts of 
France and in the Gulf of St. Lawrence made it virtually impos- 
sible to secure food from outside. Nor could the soldiers fighting 
under the fleur-de-lis in North America be supplied any more 
easily with vitally needed munitions. 

Finally, both British regulars and the American colonial line 
became seasoned wilderness fighters. I t  should a t  the same time 
be pointed out that the Indian or bushranger method of waging 
war, most successfully employed by the French, brought no great 
decisions in the desperate contest. I n  the main, both sides tended 
to observe well-established principles of strategy and tactics. The 
war, in other words, witnessed the transfer to  America of Euro- 
pean methods of fighting, modified, of course, to meet peculiar 
local conditions. Thus, the domination of the high seas by the 
British royal navy and the capacity, therefore, to provide the field 
forces in America with an inexhaustible supply of munitions and 
provisions, together with growing morale and capacity for achieve- 
ment of the battle-seasoned soldiers, both Brilish and American, 
fighting there, were factors of the utmost importance in determin- 
ing the outcome of the war. 

Br i t i sh  Victory.-Under these circumstances the French tide 
in North America reached its crest by the end of 1757. I n  1758 
Amherst captured Louisbourg. Soon afterward John Bradstreet 
compelled the garrison of Ft .  Frontenac to capitulate and the 
same year Forbes and Henry Bouquet brought about the fall of 
Ft .  Duquesne. The following year Sir William Johnson forced 
the surrender of Ft. Niagara. Amherst pushed the French out of 
Ft .  Ticonderoga and Crown Point. Further, Wolfe won the vastly 
important battle of the heights of Abraham that led to  the sur- 
render of Quebec. Faced by hopeless odds, the governor general, 
the marquis de Vaudreuil, was obliged on Sept. 8, 1760, to sur- 
render not only his last stronghold, Montreal, but all of Canada. 
Thus the North American phase of the Great War for the Empire 
came to a close. The capture of Spanish Havana by British and 
American colonial forces in 1762 must, however, also be men- 
tioned by reason of its implications. 

Peace T r e a t y  of 1763.-France and Spain, faced with dis- 
astrous defeats in the new world, were ready by 1763 to negotiate 
a treaty of peace. The signing took place in Paris on Feb. 10. By 
the treaty France was compelled to cede Canada to Great Britain 
and relinquish to it all claims to the lands lying east of the Missis- 
sippi, outside of the environs of New Orleans. Spain, in order 
to recover Havana, was obliged to give up  Florida, for  which loss 
France compensated Spain by the cession to it  of Louisiana, in- 
cluding New Orleans. Thus France, which a t  the beginning of the 
war and during the first four years held a dominating position 
over most of North America, had disappeared from that  con- 
tinent as a political and military power. In  contrast, all along 
the Atlantic seaboard from the northern reaches of Hudson bay 
to the Keys of Florida the British union jack waved without a 
rival. 

A m e r i c a n  Colon ia l  Reactions.-On the surface i t  seemed 
that, with the triumphant outcome of the war, the British empire 
would for generations determine the future of North America. 
However, the very magnitude of the victory of British arms thefe 
undoubtedly played a major part in undermining the loyalty of 
the American colonials to the British crown. Before the war the 
value of their connection with Great Britain was obvious. With 
its conclusion this no longer was true-it now seemed that a con- 
tinued dependence upon the mother country, instead of bringing 
benefits, would involve most onerous obligations. When the 
Americans-by reason of the outcome of the Great War  for the 



FRENCH ANTILLES-FRENCH COMMUhTITY 
Empire-no longer had to live in fear of powerful enemy neigh- 
bours on their borders. they understandably sought to narrow as 
much as possible the range of authority exercised over them by 
king and parliament. When there T$as resistance to this, friction 
developed and reached a white heat in 1775 in the American Rev- 
olution. 

In  1783. just 20 years after the peace of Paris had signaled the 
consolidation of all of eastern North America, Great Britain was 
obliged to agree to the independence of the 13 colonies, although 
it had been to guarantee their future within the empire that the 
Great \Tar for the Empire had been waged. 

See F. Parkman, Montcalm and Wolfe (1884) ; H .  R. Casgrain, 
Wolfe  and ,Wontcalm (1903) ; W. Wood, The Fight f o ~  Canada (1906) ; 
J .  Windsor, The ~Vzssissippi Basin (1895) ; H .  L Osgood, The Ameri- 
can Colorizes in the 18th Century (1926) ; L. H Gipson, The British 
Empire Before the American Revolution (1936-54). (L. H. G.) 

FRENCH ANTILLES (AXTILLES FRAN~AISES),  Caribbean 
islands in the Lesser Antilles, comprise two overseas de'partenzents 
of France: Guadeloupe and Martinique. Guadeloupe (9.v.) is in 
the Leeward Islands and lies betrveen Montserrat and Dominica. 
I ts  dependencies include the nearby islands of Marie-Galante, La 
DCsirade, fles des Saintes and lles de la Petite Terre to the south- 
east and, about 135 mi. N.117., fle St. BarthClemy and the French 
part of St. Martin. Martinique (9.v.). in the Windward Islands, 
lies between Dominica and St. Lucia. Total area 1,118 sqmi.; 
pop. (1960 est.) 542.000. (D. R. H.)  

FRENCH BROAD RIVER, western North Carolina and 
eastern Tennessee, U.S., drains nearly two-thirds of the high south- 
ern Appalachians in Xorth Carolina. Rising in the Blue Ridge 
mountains of southwestern North Carolina, near the South Caro- 
lina border. it flows generally north through the upland .~sheville 
basin. Turning northwestuard a t  Asheville and descending 714 ft. 
in 14 mi., it continues to the Tennessee state line. From there it 
turns westward to Knoxville where it unites with the Holston to 
form the Tennessee river (9.v.). Total length 210 mi. Principal 
tributaries include the Pigeon and Nolichucky rivers. Douglas 
dam of the Tennessee Valley authority forms Douglas Lake reser- 
voir about 30 mi. above the river's mouth. Originally navigable 
for about 50 mi. upstream, the river was used only by sand dredges 
in its lower reaches in the second half of the 20th century. 

(L. DD.) 
FRENCH COMMUNITY, an association of states known in 

French simply as the C O M I ~ G X A U T ~ .  In  1958 it replaced the 
French union, itself the successor of the former French colonial 
empire. 

History.-The first French colonial empire, created in the 17th 
century, comprised Canada, Louisiana (the whole Mississippi val- 
ley), St Domingue (Haiti) and most of the Lesser .4ntilles, 
Guiana. two agencies of Senegal, five agencies in India with zones 
of influence. the Mascarene Islands (Reunion. Mauritius and Rod- 
rigues) and the Seychelles. Between 1763 and 1515. France lost 
most of this empire. retaining only Martinique, Guadeloupe, 
Guiana, the agencies of Senegal and India (deprived of their hinter- 
lands) and RCunion Island. 

I n  the course of a century France formed a second colonial 
empire, which in 1919 consisted of the following lands (1) in north 
Africa : Algeria. Tunisia and Morocco (protectorates) ; (2) in west- 
central Africa: two colonial federations, French West Africa and 
French Equatorial Africa and two territories mandated by the 
League of Nations. Togo and Cameroun; (3) in the Indian ocean: 
French Somaliland. Madagascar and its dependencies (Comoro and 
the Southern Lands), the five agencies in India (Pondicherry, 
Chandernagore, Yanaon, Karikal and blah&) and Rkunion Island; 
(4) in the Pacific ocean: French Indochina (the colony of Cochin- 
China and the protectorates of Tongking, Annam, Cambodia and 
Laos), New Caledonia and the French ~ tab l i s s emen t s  of Oceania 
(all eastern Polynesia) ; (5) in America: St. Pierre and Illiquelon, 
Martinique, Guadeloupe and French Guiana; ( 6 )  in the Levant: 
the two mandated territories of Syria and Lebanon, ~+hich were 
autonomous republics. The inhabitants of the countries acquired 
before 1815 irere French citizens and elected their representatives 
to the French parliament. Elselrhere the colonial peoples were 
subjects without political rights, and the chiefs were subordinate. 

in lam or in fact, to the French governors. 
After World iVar I1 the Levantine states gained their inde- 

pendence. In 1944 a conference held at  Brazzaville (capital of 
the former French Equatorial Africa) accepted the right of the 
colonies to be represented in parliament. The constitution of 1946 
created the French union. composed of associated states (the 
former protectorates1 and of the French republic which consisted, 
in addition to France. of the overseas de'parte?lzents (Algeria, 
Antilles and Reunion). the overseas territories (the former colo- 
nies) and the associated territories (Cameroun and Togo). All the 
inhabitants were citizens and represented in the French parliament. 
The territories and Algeria were also granted a local assembly. 
The union had a president (who was that of the French republic) 
and a high council and an assembly which were purely consultative. 

Developments within this system were somemhat rapid. In 1952 
the Indian agencies were transferred to the government of India. 
The nar  in Indochina. launched by communist Vietminh, resulted, 
in 1954. in the independence of the four states. North 17ietnam, 
South Vietnam, Cambodia and Laos. Tunisia and Morocco gained 
their independence in 1956. The territories received in 1957, under 
the "cadre-la~i,," governing councils elected by their assemblies. In 
Algeria the revolt of certain Muslims who demanded independence, 
and the determination of the 1,000,000 French colonists to oppose 
separation, prevented the working out of a constitution. On 
May 13. 1958, the colonists formeda "committee of public safety"; 
parliament yielded and called to power Gen. Charles de Gaulle. 
The constitution of Oct. 5, 1958, ratified by the vote of all the 
territories (except Guinea, who thus broke with France), created 
the French Community. 

Constitution.- The principle of the community is that of 
"free determination." The constitution was ratified by universal 
suffrage. this vote being considered as adherence on the part of 
each territory. The local assemblies then had to choose between 
the status of a territory and that of a state. Only the smallest 
territories chose the status quo. The status of the territories can 
be modified and every state can become independent. 

The  Frenclz Repzlblie comprises: (1) European France: (2) the 
overseas de'partenzents, their administration and legislation being 
in principle those of the metropolis, but each of which can receive 
an individual constitution; (3) the overseas territories, which have 
their onn individual organization ni th a territorial assembly elected 
by unikersal suffrage; the assembly appoints a governing council, 
its president being the governor appointed by the central power. 

The republic is "one and indivisible"; all the inhabitants are 
French citizens; those citizens who have a special civil status 
(in respect. for example, of the Muslim faith or of local customs) 
retain the benefit of this. All citizens take part in the election 
of the president of the republic and of the French parliament. 

The  States do not form part of the French republic; they are 
independent and work out their own constitution. They may create 
unions among themselves. 

The  Conznzz~nzty is the association formed between the French 
republic and the other states. There is only one "citizenship of 
the community." The community's sphere of competence includes 
foreign policy, defense, currency and common economic and finan- 
cial policy. 

The  President of the Conzntzinity is the president of the French 
republic and the states take part in his election. He has a repre- 
sentative (high commissioner) in each state. President de Gaulle 
reccived in 1958 an absolute majority in all the states. 

The  Execzctive Council of the  Cowz~nz~nity meets several times a 
year. in one or other of the capitals, on the summons of the presi- 
dent who assumes the chair. I t  is composed of the chiefs of the 
governments of the different states and the ministers responsible 
for common affairs. 

The Setzate of the Commzlnity is composed of members of the 
local assemblies designated by them in numbers proportional to the 
population of the state. After holding two sessions it n a s  abolished 
in March 1961. 

.A Com~nzuzity Cozl1.t of Arbitration, composed of seven judges 
nominated by the pre:ident, gives decisions in dlsputes between 
member states. 



FRENCH COMMUNITY 
Agreements of Association may be made by the community with 

other states. 
There are no longer any associated territories, since Togo and 

Cameroun have, at the instance of France. had their mandatory 
status terminated by the United Nations, their independence dating 
from 1960. 

T h e  F r e n c h  Republic.-The French republic consists of the 
follom-ing countries (each of which, as well as the other states, is 
the subject of a separate article) : 

(1 ) European France, including Corsica. 
(2) The overseas de'partements, former colonies that were part 

of the first French colonial empire. The inhabitants are white, 
black or of mixed race and all are French citizens, subject to French 
law. These lands are organized in the same way as the ddparte- 
lnents of France, with a pre'fet (the agent of the central govern- 
ment) and an elected general council. Their budget is that of the 
metropolis and individual dispositions in certain respects may be 
made by law with regard to them. They are, in the Res t  Indies: 
Martinique, Guadeloupe and its dependencies ; in South America : 
French Guiana; and in the Indian ocean, RCunion. 

(3) Algeria and Sahara. These areas, considered an integral 
part of France, are divided into de'partements, 13 in Algeria and 
2 in Sahara. All the inhabitants are French citizens. but the 
Muslims preserve their former juridical status. All send repre- 
sentatives to the French assemblies and elect municipalities. The 
particular situation of Algeria has demanded special measures 
pending the definitive establishment of its status. integration and 
federation each having its partisans, in addition to the insurgents 
who demanded independence. 

(4) The overseas territories. These are small and very scat- 
tered countries x~hich, while participating in the institutions of the 
republic, enjoy a certain autonomy and have their own budget. 
They comprise the following in North America: the islands of St. 
Pierre and Miquelon, remnants of French Canada; in east Africa: 
French Somaliland; in the Indian ocean: the Comoro Islands, and 
the Southern (Kerguelen and other islands) and Antarctic terri- 
tories. administered directly from Paris; in the Pacific ocean: New 
Caledonia. Li7allis and Futuna Islands and French Polynesia. 
France also has, with Great Britain, the condominium of the New 
Hebrides, ahich has no representative institution and does not 
form part of the republic. 

O t h e r  Member States.-These were the following, by geo- 
graphical distribution : 

(1) In uest Africa (formerly 1'Afrique Occidentale Fran~aise. 
less Guinea:: the republics of Senegal, Mali, Mauritania, Upper 
Volta, Dahomey, Ivory Coast and Niger. Senegal and the Su- 
danese republic in 1959 united to form the short-lived Federation 
of Mali, which in 1960 divided to form two republics, Senegal and 
t a l i  Ivory Coast. Upper Volta. Dahomey and Niger have cre- 
ated the Sahel-Benin entente. All the states agreed to form a cus- 
toms union. (2) In  equatorial Africa (formerly 1'Afrique Equa- 
toriale Fran~aise)  : Central African Republic and the republics of 
Gabon, Congo (former Middle Congo) and Chad. 

(3 )  The Malagasy (in French Malgache) Republic (Madagas- 
car). 

Evolution.- The system set up overseas by the constitution 
of 1958 survived only in Algeria, the Sahara, the overseas de'parte- 
wzents and the overseas territories. Among the states the com- 
munity functioned only during 1959 when six sessions of the 
executive council were held in various capitals. Immediately after 
the sixth session. held in December at  Dakar. President de Gaulle 
agreed to Mali's claim for national sovereignty. 

In  1900 the poll-ers of the community were transferred to the 
various republics. In April agreements were signed betneen 
France and Mali and France and Madagascar, recognizing the in- 
dependence of those two countries. At the same time they made 
agreements to receive military, economic and cultural aid from 
France. In July the Ivory Coast, Upper Volta, Niger and 
Dahomey received their independence and so did the four republics 
of the former French Equatorial -4frica. ,4 similar agreement mas 
made TT-ith Mauritania in October. By 1961 only Senegal. Gabon, 
Congo. the Central African Republic, Chad and the Malagasy Re- 

public still belonged to the community. The constitutional bodies, 
however, no longer continued to function and the relations between 
these member states and France showed no difference from the 
relations between France and the other formerly French states. 

This new system is based purely on contractual agreements. 
The states are fully independent. with their own flags, their own 
national anthems, their own representation abroad and their own 
armed forces. They were admitted as members of the United Na- 
tions in Sept. 1960 (except for Mauritania, whose independence 
came slightly later and was admitted to the UN in 1961). Their 
new constitutions, for the most part, tended to give increased exec- 
utive power to the presidents. I n  the African republics, where 
dialects are numerous, French remains the official language. The 
Malagasy Republic allows French alongside Malagasy. 

In Sept. 1960, when Senegal broke away from the Federation 
of Mali, the Sudanese republic took the name of Mali, and de- 
clared its previous agreements with France void. The two states, 
Senegal and Mali, were admitted separately to the United Nations. 

Some of the overseas territories demanded a constitution that 
would give them greater autonomy. A cease-fire agreement end- 
ing the Algerian war was announced on March 18, 1962, and D e  
Gaulle's program for an independent Algeria was given over- 
whelming support by the French people in a referendum held on 
April 8. 1962. Independence, now a permanent collaboration with 
France, was approved by the Algerians in the referendum of 
July 1, 1962. (See ALGERIA: History.) 

Economy.-All the states of the former community, as con- 
stituted in 1958, with the exception of French Somaliland but with 
the addition of Tunisia, Togo and Cameroun. fonn the "franc 
area" (zone franc) inside which currencies are freely transferable 
and which is recognized as a monetary unit by the world. Euro- 
pean France sends about 35% of its exports to the other countries 
of the franc area and receives from them 24% of its imports. Of 
the exports of these countries 75y0 is absorbed by France, who 
supplies 74% of their imports. 

Algeria is the principal customer of France and its third sup- 
plier. France has more trade with west Africa than with Great 
Britain. The economic ties that are created by the franc area, 
by customs tariffs and by French enterprises therefore have con- 
siderable importance. 

The countries of the 1958 community have a surplus of soft 
wheat. barley, bananas, cocoa. wine, iron, nickel, lead, phosphates 
and potash. They can normally supply their own requirements 
of soft wheat, peanuts. rice, citrus fruits, coffee. vegetable oil and 
sugar. They have to import in quantity cotton, wool, coal and 
petroleum, though production of the last-named item in the Sahara 
would limit the necessity for its importation. The commercial 
exchanges are largely carried in French ships and aircraft. The 
franc area and the agreed preferences for the products of the 
community assure the sale of these goods and, in the case of cer- 
tain products, a t  rates higher than world prices. European France, 
for its part, finds an assured market for its manufactured goods 
in the other countries of the community. The trade balances 
of the overseas countries, almost everywhere in deficit, are stabil- 
ized by the common funds of the franc area. 

Furthermore. the still rudimentary economy of most of the over- 
seas countries is stimulated by the investment~ of European France. 
These exceed $1.000,000.000 a year. more than three-quarters of 
which is supplied by French public funds. More than one-half is 
devoted to the construction of railxvays, roads, ports, etc., the 
rest is dikided between the improvement of production (agricul- 
ture, irrigation, etc.), and social services (health, education). A 
fund for aid and co-operation (F.A.C.) and a central treasury for 
economic co-operation (C.C C.E.), as \\-ell as a special ministry 
for community relations assure the implementation by France of 
the necessary technical assistance. Another ministry is responsible 
for the overseas dtparte?rtents and territories and for the Sahara 
The prime minister himself has the responsibility for -4lgeria. 
which was the object of a special effort (the Constantine plan) 
to meet the serious problems arising from the rapid increase of 
the population in a country of limited resources. France also 
absorbs a considerable part of the surplus of Algerian workers. 



756D FRENCH CONGO-FRENCH EQUATORIAL AFRICA 
French aid to the newly independent states and the solidarity 

of the franc area constitute an effective formula for co-operation 
and assistance to the underdeveloped countries. 

See H. Deschamps, The French Union (1956) ; F. Luchaire, Droit 
d'outremer (1959). (Hu. DE.) 

FRENCH CONGO, the official name of the French posses- 
sions in equatorial Africa from 1888 to 1910. I n  the last-named 
year these possessions \17ere renamed L'Ajrique Equatoriale jran- 
~ a i s e ,  abbreviated to A.E.F. See FRENCH EQUATORIAL AFRICA. 

FRENCH EQUATORIAL AFRICA, the former federa- 
tion in central Africa of French overseas territories, comprised 
of Gabon, Middle Congo (renamed Republic of Congo), Ubangi- 
Shari (Central African Republic) and Chad. The four territories 
became autonomous republics within the French Community in 
1958 and independent republics in Aug. 1960. French Equatorial 
Africa covered 974,130 sq.mi. and, according to the census of 1950, 
had a population of 4,406,502. 

I n  the west, French Equatorial Africa bordered on the Atlantic 
ocean between Rio Muni and Kabinda. From the northeastern 
corner of Rio Rfuni the boundary ran eastward along Cameroun 
for more than 300 mi., then roughly north, follotving Cameroun's 
eastern border to Lake Chad, where French Equatorial Africa had 
a short common border with Nigeria. The boundary continued 
northward along the Republic of Niger until it reached Libya, 
which formed the northern border. In the east the country ad- 
joined Sudan, and in the southeast it was coterminous with the 
Republic of The Congo (former Belgian Congo), the border fol- 
lowing more or less the courses of the Congo and its chief tributary 
the Cbangi. 

P h y s i c a l  Features.-The area of the former French Equatorial 
Africa falls within the Congo and Chad basins, toward which all 
rivers except those of the coastal region flow. The two basins are 
separated by a low plateau ridge averaging 2,000-3,000 ft. ,  reach- 
ing its greatest height in the Bongo massif (4,593 ft.). The Chad 
basin is closed off from the sea by Cameroon mountain, the Congo 
basin by the Crystal mountains (4.921 i t . ) .  While the latter basin 
is naturally drained by the Congo, which has broken through the 
Crystal mountains near Stanley pool, the Chad basin is not di- 
rectly drained. Lake Chad absorbing the rivers of this area. The 
drainage to the sea is incomplete, but the Benue river, the great 
tributary of the Niger, is cutting through the Cameroon mountain 
divide and has already captured some streams of the Chad basin. 
Both basins have an average altitude of 3,000 ft. Lake Chad. 
the lowest region, is 922 it .  above sea level. The greatest 
elevations of the territory are in the northeast, where the Tibesti 
mountains rise 11,204 f t .  (Emi Koussi). 

The most important rivers belonging to the Congo system are 
the Ubangi and its tributaries (Kwango: Lobaye)! the Sanga and 
the Alima; the only river of importance ending in Lake Chad is the 
Shari ( q . ~ . ) ,  with its tributaries Bahr Salamat and Logone; 
the chief rivers flowing to the Atlantic are the Ogowe (Ogooui.) 
the Nyanga and the Kiari-K~vilu (Kouilou). The four political 
divisions of the Yormer federation follow approximately the coun- 
try's configuration. Gabon, extending along the Atlantic coast, 
falls within the basin of the Ogowe river; the Republic of Congo 
occupies the region draining to the Congo; the Central African 
Republic covers most of the plateau between the Congo and Chad 
basins; Chad lies almost completely ~vithin the Chad basin. 

Vege ta t ion  Zones.-Three dissimilar zones of vegetation are 
easily discernible. The southern section (Gabon and the greater 
part of the Republic of Congo) belongs to the tropical rain forest 
or selva, characterized by close groupings of high trees, averaging 
more than 100 ft. JVhere the annual rainfall is less than 50 in., 
as in some parts of the lo~ver Congo basin, park savanna takes the 
place of the rain forest. In higher altitudes. above 2,000 it . .  the 
forests are less dense. The rain forest is always densest along 
the course of rivers, where sunlight can reach the underbrush and 
smaller trees and give them the luxuriance which is not always 
characteristic of tropical forests. The forests of Equatorial Africa 
are its greatest economic asset, although the sporadic way in which 
valuable trees occur and problems of transportation make com- 
mercial exploitation difficult. There are some hardwoods, such 

as different types of mahogany, ebony: coral wood, ironwood and 
African walnut. The commonest export woods are those of the 
okoumC, a light mahogany, the silk cotton and the tulip trees. 
Commercially important also are the different species of palms, 
such as the oil palm (Elaeis gz~ineensis), the fan palm, the raffia 
palm (Raphia Rufia) and the piassava palm (Attalea funijera) 
from which fibre is obtained. Among the rubber-bearing plants 
the landolphia vine and the ireh tree (Funtumia elastics) are char- 
acteristic of the forest zone. 

The Central African Republic belongs to the zone of savanna. 
In  its southern sections the density of trees indicates the proximity 
to the rain forest which along the course of rivers extends deep 
into the savanna area. Although well wooded in the south, treeless 
savanna prevails in the north. Different varieties of acacia, the 
baobab, the monkey bread tree, and the cotton tree are the typical 
trees; the wild coffee tree occurs. The open savanna, xi th  a 
rainfall of from 18 in. to 40 in., is well suited for agriculture. I n  
addition to sorghum and millet: cotton, introduced in 1929, has 
become an important crop throughout this zone. 

The southern districts of Chad fall within the zone of treeless 
savanna, the northern extend into the Sahara desert where, except 
for some desert shrubs, vegetation is limited to a few oases. In  
the lake and swamp area there is a dense growth of hydrophytic 
grasses, varying in height from 3 it .  to 12 i t . ;  the ambatch tree 
occurs. About 28% of Chad's area (140,000 out of 490,733 
sq.mi.) is desert. 

A n i m a l  Life.-The dense forest zone is not particularly invit- 
ing to larger animals; it is the home of arboreal creatures such as 
birds, insects (butterflies, bees. wasps, red ants and mosquitoes), 
bats, giant squirrels, snakes (cobra, python, puff adder, viper) and 
monkeys. Most notable among the forest animals are the gorilla 
(first found in Gabon by Paul du Chaillu in 1856) and the chim- 
panzee. Land animals are represented by dwarf antelopes, duikers, 
short-horned okapi, red buffaloes, forest elephants and leopards. 
Sumerous fish, crocodiles and hippopotamuses abound in the 
rivers. The savanna is inhabited by grazing animals, particularly 
by many species of antelope; hyena are numerous; the lion occurs 
sporadically. The savanna region of the Central African Republic 
is famed as a hunting ground. In  the semideserts of Chad ostriches 
may be seen. 

Climate.-The rain forest area of Gabon, Republic of Congo 
and southern Central African Republic belongs to the region of 
equatorial heat and humidity. The temperature remains even, 
seldom varying more than 10" F. throughout the year. The aver- 
age temperature is close to 80" F. (average in Libreville, 79" F.; 
Brazzaville, 78' F.).  The daily ch'anges of temperature are greater 
than the annual, amounting to 15"-20'. The rainfall, normally 
about 60 in., is distributed over the whole year, but since the heav- 
iest rains fall shortly after the apparent northward or south\vard 
movement of the sun, rainfall reaches its maximum in different 
areas at different times. At the equator the heaviest rains fall in 
April (after the sun has passed the zenith in its movement to the 
north) and October (when the sun moves to the south). The rain- 
falls come normally in the afternoon and are accompanied by a 
temporary dropping of the temperature of as much as 20" F. 

The climate in the savanna.zone, often called the Sudan type, 
is also hot. During the warmest months (usually May),  the aver- 
age temperature exceeds 90" F . ;  in the cooler months, when the 
diurnal range is great, the average temperature is still above 70" 
F. From October to March the northeast trade wind, called 
harmattan, blows across the savanna; it brings dry air into the 
region. ~ ~ h i c h  is very humid during the other seasons of the year. 
but desiccates vegetation and is loaded with fine particles of dust. 
During the summer the southwest monsoon blows; it  brings the 
rains, which last from June to October. 

The duration of the rainy season decreases toward the north. 
Also the annual precipitation diminishes from south to north; 50 
in. is the average near the forest zone, 10 in. in the fringe of the 
desert. The northern sections of Chad have desert climate. Since 
precipitation is practically negligible except for the Tibesti modn- 
tains. the humidity is low. Summer temperatures are frequently 
above 120" F.; ~vinter temperatures even below 60° F. Since the 
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diurnal range is frequently around 50°% night frosts are not unusual. 

History.-The history of these parts of Africa prior to the 
French occupation is little known. The coastal region had been 
visited occasionally by Europeans after the mouth of the Congo 
was discovered in 1484 by Diogo Cam. 

Several African kingdoms existed, of which Loango ( q . ~ . )  and 
the Bateke state, called Anzico, were the most prominent. Be- 
t~reen  1517 and 1822, the coast was one of the chief centres of 
the slave trade to the new world. Europeans called at  coastal 
slave depots but did not penetrate into the interior. 

French interest in this part of Africa was, in its initial stages, 
accidental. JThen, during the first half of the 19th century. the 
French, like the British, combated the slave trade along Africa's 
west coast, they desired a supply station for their patrolling \Tar- 
ships. On Feb. 9, 1539. Capt. L. E. Bouet-JVillaumez obtained, 
by agreement with Denis. a Seke chief, the right of residence in 
two small places on the left bank of the Gabon estuary. and in 
1843 he secured the right bank by treaty with the Seke chief 
Louis. Similar agreements were made with other native chiefs, 
so that by 1862 French authority had extended almost along the 
\\-hole coast. The first large settlement was established in IS49 
~ ~ i t h  slaves captured from the slaver "Elisia" and \\-as symbolically 
called Libreville, which became the capital of Gabon. The hin- 
terland was gradually opened by adventurous individuals exploring 
the Ogovie and other rivers flowing into the Xtlantic. Of the many 
explorers a few are outstanding: Paul du Chaillu. A. M. A. .4ymks. 
.I. Marche. the marquis de Compiegne. A. Bastian and 0. Lenz. 
Yet by the end of the 1860s no one had gone farther inland than 
the boundaries of the Gabon territory or even all the way up the 
Ogom-e. 

France took greater interest in its equatorial possessions after 
the Franco-German Li'ar. The activities of Pierre Savorgnan de 
Brazza (q.v.1 created the French empire north of the Congo 
river. Xiter H. bl. Stanley had discovered (1874-77) the course 
of the Congo, Brazza signed treaties xi th  African chiefs in the 
interior of the continent and placed thein under French protec- 
tion. Illost important was the treaty with King Makoko of 1880, 
placing the Bateke state, which extended to the southern bank of 
the Congo. under French control. 

In  1880 Brazzaville. the future capital of French Equatorial 
Africa, was founded near Stanley pool on the Congo. In 1885 the 
French-held territory south of the river, including the settlement 
of Kinshasa, was ceded to the Congo Free State. 

The General act of the conference of Berlin (1885; see AFRICA) 
established an "open door" policy for'trade in the Congo basin 
and rules for the future occupation of the coast of Africa. France 
in the next 25 years pursued its Airican expansion with great 
rigour. Between 1885 and 1891 most of Gabon and Middle Congo 
were secured, and French expeditions began to extend into the 
Cbangi-Shari and Chad areas, signing treaties ~ ~ i t h  native chiefs 
according to the rules agreed upon at  the Berlin conference. 
French expansion was aimed in two directions, toward the upper 
Nile valley and toward the French possessions in north .Ifrica. Ex- 
pansion toward the Kile failed. By 1896 Victor Liotard had made 
progress in the Bahr el Ghazal area; and J.  Alarchand's expedi- 
tion, which left the Congo in March i897, reached Fashoda on 
the Kile in July 1898. But Great Britain objected to the presence 
of French troops in an area regarded as a British zone of influence 
and forced the evacuation of Fashoda. In hfarch 1899 the bound- 
ary between the French territory and the Anglo-Egyptian,Sudan 
~ i a s  settled except on the borders of TVadai and Darfur. In 1919 
this area \\-as divided, and in 1924 the frontier was demarcated. 
Expansion toward the north was partially successful. 

The conquest of the Chad area, where povierful Segro king- 
doms had existed since the middle ages. took several decades. At 
the time xhen the French began their expansion, many of these 
states had been conquered by Rabah Zobeir (q.v.1, a follolver 
of the inahdi of the Egyptian Sudan. The many expeditions ~vhich 
were sent against this region either iailed or ended in disaster. 
 mile Gentil, however) succeeded in reaching Lake Chad in 1897; 
he signed a treaty ~vi th the sultan of Baguirmi ( q . ~ . ) .  who had been 
ousted by Rabah and ~ 1 1 0  placed himself under French protection. 

Although Gentil established himself in the capital of Bagirmi, the 
following years were filled with bloody fighting against Rabah. 
Rabah was finally defeated and killed in the battle of Koussri 
on .\pril 22. 1900. when Gentil's forces were strengthened by 
those o i  A. Foureau and F.  J .  A. Lamy coming across the 
Sahara from Algeria and by the mission of .Paul Joalland and 
0 .  F. F. YIeynier arriving from Senegal. Commander Lamy was 
also killed in this engagement (the capital of Chad: Fort Lamy, 
n-as named after him ). 

The complete pacification of the areas north of the lake, which 
had been conceded to France by Great Britain in 1899, was not 
easily accomplished. The state of f adai was conquered after 
hard fighting in 1911; and Borku (q.v.) in the north of the Chad 
territory, IT-as finally occupied in 1913. The conquest and organi- 
zation of the Chad territory was principally the work of Col. Em- 
manuel Largeau. This northward expansion of French Equatorial 
Africa succeeded in establishing a junction with the Siger  colony 
of French Ti'est Africa and thus secured a continuous French em- 
pire extending from the shores of the Mediterranean to the banks 
of the Congo. In  1911, in return for recognizing French pre- 
dominance in Alorocco. Germany obtained ~ T Y O  corridors of land 
giving access to the Congo and to the Cbangi from the German 
Cameroons ( q . ~ . ) .  But these areas \\-ere recovered with the occu- 
pation of the Can~eroons in 1916; and the treaty of Versailles 
(1919) restored the unity of the French possessions. 

Administrative changes were frequent in the years between the 
Berlin conference and the end of LVorld War I .  The name Congo 
Franqais was substituted for that of Ouest Africain as French in- 
fluence spread over the interior of the continent, but the problem 
of unif~cation was complicated (1)  by Gabon's being outside the 
area to xvhich the "open door" commercial policy had to be ap- 
plied and (2) by the fact that conditions naturally differed widely 
between those areas where European predominance had long been 
recognized and those where it n-as still precarious. Thus Gabon 
\\-as at  first separate from the rest of the Congo Franqais (1886- 
89 1 .  then merged into it (till 19043 and then made one of three 
colonies (the other two being Middle Congo and Ubangi-Shari- 
Chad). In  1905 the commissioner general for the Congo Franqais 
was raised to the status of governor general; and by a decree of 
Jan. 15. 1910. the name French Equatorial Africa \\-as given to a 
goz~ver?ze?ne?2t ge'~zdua1 comprising the three colonies, each of 
which had its own lieutenant governor and its own budget. Chad, 
having been detached from the Lbangi-Shari-Chad colonial unit 
and made a "territory" in 1914, \\-as finally given full colonial status 
in the goz~vernelltent ge'ne'ral in 1920. 

Yast in area, sparsely populated and lacking easy means of 
communication, the country !?-as difficult to develop economically 
and so v:as long known as the Cinderella of the French colonies. 
I n  1890 Eugkne Etienne! undersecretary of state, favoured the 
establishment of monopoly companies which had worked with 
success in Belgian and British territories. Although the first at- 
tempts failed, they were renewed in 1899. when large concessions 
(256,865 sq.mi.) \\-ere granted to 40 companies for periods of 30 
years. Each company had the exclusive right of exploiting the 
concession area in return for certain payments to the state and 
colony. The many abuses against the natives (revealed in such 
trials as the ToquC-Gaud affair of 1903). the international dis- 
putes resulting from the companies' interference with the princi- 
ples of the Act of Berlin and the disappointing financial returns 
brought an end to this concession system sooner than had been 
expected. The conflicting stories of the concession system were 
not unraveled. Savorgnan de Brazza. sent out to investigate con- 
ditions in the concession areas? died in 1905 on his way home, and 
his report was not published. In  1910 most of the companies 
exchanged their huge land grants for smaller ones; during the 
f o l l o ~ ~ i n g  20 years the government gradually recovered a great 
share of the original concessions. leasing them again only under 
more humane and more profitable conditions than had been done 
theretofore. The concessionnaire companies were finally deprived 
of their privileges on .+lug. 24, 1930; they were given contracts as 
industrial and development concerns. 

The chief obstacle to the development of French Equatorial 
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Africa after World K a r  I was a continuous budget deficit: but 
in 1930 the French government voted a 45,000.000-fr. subsidy for 
a public works program, to be followed by other substantial sub- 
sidies. The government began to encourage native production of 
those goods (such as cotton and coffee) which were in demand in 
France. An agricultural credit fund was to aid local native 
production. 

On June 30, 1934, the federal constitution of French Equatorial 
Africa was replaced by unitary administration from Brazzaville, 
with one single budget; but the four-part zonal division subsisted, 
to be emphasized by a new process of decentralization from 1937. 

I n  IVorld IVar 11, after the Franco-German armistice of June 
1940, the governor of Chad, FClix S. EbouC, a Negro, pro- 
claimed on Aug. 26 that his territory would continue the war on 
the side of Gen. Charles de Gaulle and the Free French; and the 
other territories, as well as the mandated territory of Cameroun, 
follotved his example. Brazzaville became the capital of Free 
France in Africa, and EbouC was appointed governor general of 
the territory in Nov. 1940. French Equatorial Africa became an 
important supply base for the Western Allies and the Chad ter- 
ritory became a subsidiary base for the campaigns in Xorth Africa 
and the near east. The airport of Fort Lamy formed a vital link 
in the U.S. and British air lines from west Africa to Cairo. From 
Chad, French troops attacked the Italian station of Kufra in 1941 
and 1942; and the French force under Gen. Jacques Leclerc, which 
in 1943 conquered Fezzan and joined the Allies in North Africa, 
began its operations in the desert of the Chad region. 

EbouC, who died on May 17, 1944, introduced a new policy into 
French Equatorial Africa. I n  circulars of Jan. 19. 1941, and 
Nov. 8. 1942, he expressed himself in favour of increased decen- 
tralization and the incorporation of traditional native institutions 
into the administrative organization. The Brazzaville conference 
of Jan.-Feb. 1944, when the governors of all French African ter- 
ritories met to discuss the future of the French African empire, 
was largely the result of his inspiration. 

The constitution of 1946 made all the indigenous peoples French 
citizens, and in the 1950s notable progress was made through the 
Fund for Economic and Social Development. The territories, 
which became autonomous republics in 1958 and independent re- 
publics in 1960, remained uithin the French Community. In 1960 
Chad, Republic of Congo and the Central African Republic formed 
a confederation known as the Equatorial union (dissolved in the 
same year). 

Population.- The great majority of Africans are Xegroes, but 
there are a few other groups. In  the Gabon and Republic of Congo 
forest a few hordes of Pygmies, first discovered there in 1865 by 
P. du Chaillu, have survived. h'orth of Chad is inhabited by 
black Arabs, who occupied large areas after the middle of the 15th 
century. The Kegroes of Gabon and the southern part cf the 
Republic of Congo belong to the Bantu-speaking group, whereas 
those of the remaining republics are Sudanic-speaking. Most 
prominent among the former are the Fang (Y.v.):  Pangwe, Pa- 
houin, Bakalai. Bakota and Bateke; while the Sanga. Baya, Banda, 
Mandya, h a n d e  (q.v ) and Sara are the larger groups among the 
latter. As a result of the various Arab and Fulani invasions 
into the region around Lake Chad, the ethnic situation was greatly 
changed: the invaders, although adopting the native Sudanic lan- 
guage, intermingled with the Xegroes, introduced Islam as a re- 
ligion and established large states. Within the republics the most 
important are the sultanates of Wadai, Baguirmi ( q q . ~ . )  and 
Kanem. I n  the northern desert region of Chad live the Tibbu 
or Teda, who are perhaps a mixture of Negroes and Hamites. The 
great majority of Kegroes, ~ i t h  the exception of those living in the 
areas adjacent to the sultanates, are non-Moslems. They have 
retained rheir traditional beliefs, mostly centring around ancestor 
and spirit worship. 

According to the 1950 census, the republics had a population of 
4,406,520 (4.5 per square mile), including 20,120 Europeans. 
Population is densest in the Republic of Congo (5.2 per square 
mile) and thinnest in Gabon (4.0). 

The group of territories had 900 primary and 12 secondary 
schools in 1953, with about 123,000 pupils, of whom 58,000 were 

receiving education from Christian'missions. In  the Moslem areas 
there were numerous Koranic schools, giving religious training 
only; and there was a Franco-Moslem secondary school at  Abeshr 
(AbCchC) in Chad. A number of students received higher educa- 
tion in France. 

Administration.- At the head of the former French admin- 
istration was a high commissioner, who was responsible to the 
French ministry of the overseas territories and who was assisted 
by a secretary-general. The four territories, each of which was 
under a governor, were divided into re'gions, which were in turn 
subdivided. The administrative centre of the goz~vernement gkn- 
e'ral was Brazzaville (pop. [I959 est.] 96,0001, in the Middle 
Congo; the capital of the territory of Middle Congo, however, was 
Pointe Noire (pop. [I9501 21,400), while that of Gabon was 
Libreville (pop. [I9571 19,113). that of Ubangi-Shari was Bangui 
(pop. [I959 est.] 79.634) and that of Chad was Fort Lamy (pop. 
[I9611 58,1i9). The native chiefs were appointed by adminis- 
trators. All the inhabitants were made French citizens in 1946. 

There was an elected territorial assembly in each territory; 
these assemblies elected the members of the grand council of 
French Equatorial Africa, voted the budget and controlled the 
administration. French Equatorial Africa was represented in 
Paris by five deputies in the national assembly, by eight senators 
in the council of the republic and by seven councillors in the as- 
sembly of the French union. 

Economy.-This area of central Africa has great natural re- 
sources, primarily in forest products and in minerals. Still largely 
undeveloped up to the outbreak of World War 11, the country 
thereafter was more rapidly developed, since its oilseeds, fibres 
and minerals were urgently required by Great Britain and by the 
United States. 

Forest products include timber, rubber, oilseeds, copal gum and 
wax. The Central African Republic and Chad produce consider- 
able quantities of cotton. Coffee is also grown extensively. 

Of the minerals, gold is the most important in terms of value. 
Others found in the territories are lead, zinc, copper, titanium apd 
diamonds, as well as manganese, of which there is a very large 
deposit in Gabon. 

Communications.- The chief port for the area is Pointe 
Noire; Port Gentil and Libreville are of less importance. The 
harbour of Pointe Noire, completed in 1940, was equipped to 
handle ships of all sizes, thus enabling the republics to become 
independent of Matadi, the Belgian port used in former years. 
Pointe Xoire is connected with Brazzaville by the Congo-Ocean 
railway (320 mi.) which was completed in 1930. 

(H. ,4. WF.; Hu. DE.) 
FRENCH GUIANA (GUYAXE FRANCAISE) : see GUIANA: 

French Gz~iana. 
FRENCH GUINEA, a former territory of French West 

Africa and from Oct. 1958 the independent republic of Guinea, is 
bounded on the west by the Atlantic ocean and Portuguese Guinea, 
north by Portuguese Guinea and Senegal, northeast by Mali, east 
by Ivory Coast and south by Liberia and Sierra Leone. With a 
seaboard running north-northwest and south-southeast from 
10" 50' N.  to 9" 2' X., Guinea extends east 475 mi. in a straight 
line and attains a maximum width north to south of nearly 325 mi., 
covering 94,925 sq.mi. Pop. (1959 est.) 2,726,888. 

Physiography.- Though in one or two places rocky headlands 
jut into the sea. the coast is in general sandy. low and much broken 
by rivers and deep estuaries, dotted with snampy islands, giving 
it the appearance of a vast delta. In  about go 30' N., off the 
promontory of Conakry. lie the Los Islands ( q . ~ . ) ,  forming part 
of the territory. The coast plain, formed of alluvial deposits, is 
succeeded about 30 mi. inland by a line of cliffs, the Susu (Sous- 
sou) hills, which form the first step in the terracelike formation of 
the interior, culminating in the massif of Fouta Djallon (Futa 
Jallon), composed chiefly of Archaean and granite rocks. IVhile 
the coastlands are either densely forested or covered with savan- 
nas or parklike country, the Fouta Djallon tableland is mainly cov- 
ered \\ith short herbage. This tableland. the hydrographic centre 
of west Africa. is most elevated in its southern parts, where heights 
of almost 5,000 f t ,  are found. 
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Near the Sierra Leone frontier this high land continues west- 

ward to within 2 0  mi. of the sea, where Mt. Kakulima rises about 
3.688 ft .  East and south of Fouta Djallon the country slopes to 
the basin of the upper Kiger river, the greater part of which is in- 
cluded in Guinea. The southern frontier is formed by the Nimba 
mountains. which separate the Niger basin from those of the coast 
rivers of Liberia. Besides the Niger, Gambia and Senegal ( q q . ~ . ) ,  
a large number of streams running direct to the Atlantic rise in 
Fouta Djallon. 

Climate.-The climate of the coast district is hot and moist, 
with a season of heavy rain lasting from May through October, 
during which time variable winds, calms and tornadoes succeed one 
another. There is also heavy rainfall in the Fouta Djallon high- 
lands. but the Niger basin is some\\-hat drier. 

Vegetat ion a n d  A n i m a l  Life.-The seashore and the river 
banks are lined with mangroves, but the most important tree of 
the coastal belt is the oil palm. The dense forests contain many 
varieties of rubber vines, while the summits of the higher land are 
covered mostly with Guinea plum (Parinariunz excelsum). Gum- 
producing trees are abundant. and there are many fruit trees, the 
orange and citron growing well in the Susu and Fouta Djallon dis- 
tricts. The coffee plant is indigenous; banana plantations sur- 
round the villages. The baobab and the karit6 (shea-butter tree) 
are common only in the Niger districts. 

The fauna is not so varied as was formerly the case, large game 
having been to a great extent driven out of the coast regions. The 
lion is now common only in the northern parts of Fouta Djallon; 
leopards, hyenas and wildcats are more common and there are 
civet cats. Hippopotamus and wild boar are numerous; wart 
hogs are common in the central region. Black duikers occur in 
the forests but other antelope, though widespread, are rather rare. 
Serpents are very common, both venomous and nonvenomous; the 
pythons attain a great size. Crocodiles infest all the rivers. Birds 
are very numerous and varied; they include the egret, the mara- 
bou and the pelican; touracos and parrots are common. 

History.-This part of the caast was made known by the Portu- 
guese voyagers of the I 5th century. Largely in consequence of 
the dangers attending its navigation, it was not visited by the 
European traders of the 16th-18th centuries as frequently as other 
regions north and east; but in the Rio Pongo, a t  LIatakong (a 
diminutive island near the mouth of the ForCcariah) and else- 
where, slave traders established themselves; and ruins of the 
strongholds that they built (and which they defended with can- 
non) still exist. When driven from other parts of Guinea the 
slavers made this difficult and little-known coast one of their last 
resorts. and many barracoons were built in the late years of the 
18th century. Not until they had recovered GorCe at the close of 
the Napoleonic Wars did the French show any marked interest in 
this region. At that time the British, from their bases at  the 
Gambia and Sierra Leone, were devoting considerable attention 
to the rivers south of Senegal and also to Fouta Djallon. 

On the French side, Reni. CailliC started his journey to Tim- 
buktu from Bok6 in 1827. From 1838 onward French naval offi- 
cers, L. E. Bouet-\lTillaumez and his successors, made detailed 
studies of the coast. Col. Louis Faidherbe was appointed governor 
of Senegal in 1854, and under his direction vigorous efforts were 
made to consolidate French influence in the region. Already in 
1848 treaty relations had been entered into with the Nalu, and be- 
tween that date and 1865 treaties of protectorate were signed 
with several of the coast tribes. During 1876-80 new treaties were 
concluded with the chief tribes, and in 1881 the almamy (or amir) 
of Fouta Djallon placed his country under French protection, the 
French thus effectually preventing the junction, behind the coast- 
lands, of the British colonies of the Gambia and Sierra Leone. 
The right of France to the littoral as far south as the basin of the 
Melakori was recognized by Great Britain in 1882; Germany 
(which had made some attempt to acquire a protectorate at  Co- 
nakry) abandoned its claims in 1885; and in 1886 the northern 
frontier was settled in agreement with Portugal, which had ancient 
settlements in the same region. (See PORTUGUESE GUINEA.) I n  
1904 the Los Islands (off the coast of French Guinea) were ceded 
by Great Britain to France, in part return for the abandonment 

of French fishing rights in Newfoundland waters. 
Until 1890 the nenly gained territories mere administratively 

part of Senegal; they mere then formed into a separate colony 
called Rivikres du Sud. a name changed about five years later to  
GuinCe Franqaise. I n  1895 the colony came under the supreme 
authority of the newly constituted governor generalship of French 
LVest Africa (9.v.). I t  retained administrative and financial au- 
tonomy and mas administered by a governor. I n  1946 all the 
inhabitants mere made French citizens. .4t a referendum in Sept. 
19j8 French Guinea rejected the new French constitution and on 
Oct 2 the Republic of Guinea was proclaimed. I n  1959 Kname 
Skrumah,  prime minister of Ghana. and Pres. SCkou Tour6 of 
Guinea, agreed upon a union (not legally defined) of the two states. 

Population.-On the banks of the Cogon dwell the Tendas, 
x h o  are allied to peoples of Portuguese Guinea. The Baga, the 
Nalu, the Landuman and the Timne, regarded as typical Yegroes, 
migrated southward before the 17th century. Today the Baga oc- 
cupy the coastland between the Cogon and the Rio Pongo, and the 
Landuman the country imrnediately behind that of the Baga. T h e  
coastal region south of the Suiiez and all the interior up to Fouta 
Djallon is occupied by the Susu (Soussou), a tribe of the great 
illandingan race, mhich forced ~ t s  \lay seaward about the beginning 
of the 18th century and pressed back the Timne into Sierra Leone. 
Fouta Djallon is peopled principally by Fulani (q.v.), and the 
other districts by Malink6 and other tribes of Jlandinga (q.v.). 
The hfandinga. the Fulani and the Susu are Mohammedans, though 
the Susu retain many of their ancient rites and beliefs. I n  the 
northxlestern part of Fouta Djallon are found remnants of the 
aborigines, such as the Tiapi, the Koniagui and the Bassari. On 
the Liberian frontier the Kissi and Guerze peoples are found. 

The principal tonns. in order of their size, are Conakry, the capi- 
tal, which had 40.000 inhabitants in 1959; Kankan, the terminus 
of the railway and a principal airport; LabC, the chief town of 
Fouta Djallon; Siguiri, on a navigable stretch of the Niger, the 
centre of the gold industry; Kindia, a banana centre; Kouroussa, 
where the Niger and the railway cross; Beyla; Dinguiraye; BokC; 
Mamou; and Benty. 

Conakry, in g o  29' N.. 13" 42' W., is the one important port of 
entry on the coast. I t  IS built on the little island of Tombo ~ l h i c h  
lies off the promontory of Conakry, the town being joined to the 
mainland by an iron bridge. 

Produc ts  a n d  Industry.-Guinea possesses a moderately fer- 
tile soil, and the area is rich in tropical produce, notably bananas, 
palm kernels. orange essence, kola nuts and peanuts. Gold exists 
in alluvial and fluvial deposits and bed lodes. Siguiri being the 
centre of the industry. Diamonds are mined in the vicinity of 
Macenta. There are important deposits of iron ore in the Kaloum 
peninsula and of bauxite in the Los Islands. 

Stock raising is practised extensively in Fouta Djallon and in the 
valley of the upper Niger, and cattle are sent in considerable num- 
bers to Sierra Leone and to Liberia. Guinea's agricultural and 
mineral products include cereals (mainly rice), palm oil, peanuts, 
gold and diamonds. The principal exports in the early 19 50s were 
palm kernels, bananas, coffee and bauxite. 

( F . R . C . ; T . C . W N . ; H U . D E . )  
FRENCH INDOCHINA (INDOCHINE FRAN~AISE) , the ter- 

ritory in southeast Asia which. apart from Japanese partial occupa- 
tion during 7n;orld War 11. was until 1954 held by France and 
included the countries now known as Cambodia, Laos, North Viet- 
nam and South Vietnam. The French, from their capital a t  Saigon, 
dealt with the so-called Union of Indochina in four separate politi- 
cal units: Cochin China, a directly administered colony now 
forming the greater part of South Vietnam; the empire of Annam 
(which included the province of Tongking), indirectly adminis- 
tered as a protectorate and now largely included in communist 
North Vietnam; and the t ~ v o  kingdoms of Cambodia and Laos, also 
protectorates, which are now again independent territories under 
their own names. The territory of Kuang-Chou Wan (q.v.) , on the 
east of the Luichow peninsula, leased to France by China for 99 
years in 1898-99 and now the municipality of Chan-Chiang ( q . ~ . ) ,  
was returned to China in 1945. See INDOCHINA; VIETNAM; CAM- 
BODIA; and LAOS. (E. H. G. D.) 
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FRENCH LANGUAGE. French is one of the Romance 

languages (9.v.). I n  particular, the name refers to the standard 
literary language that is taught to natives and foreigners and that 
is understood and used, albeit with unequal efficiency. by all 
speakers of French. French also subsumes a number of dialects. 
These have, however, been losing currency and prestige ever since 
the middle ages and are now mere local patois. 

French uses the same (Latin) alphabet as English, but some 
letters may be provided with diacritic marks. The vowels may 
bear an acute accent (e'), a grave accent (8, ci) or a circumflex 
accent (d, 6, i, 8, zi). The spelling e' indicates a so-called close pro- 
nunciation (as in English "bait," but without the diphthongal, glid- 
ing effect), 8 and e^ an open pronunciation (as in English "bet"). 
Other accent marks do not significantly change vowel pronuncia- 
tion, except that some speakers have a tendency to lengthen cir- 
cumflexed vo~vels. The c, which is pronounced k before vowels 
other than e and i (where it is pronounced s ) ,  may by means of a 
cedilla, written G, be converted into an s sound. . French orthog- 
raphy is not entirely phonetic; pronunciation is not certain from 
spelling alone, as it is in Spanish, Italian. Russian and other lan- 
guages, but it is almost so. French orthography is not nearly so 
unpredictable as English. 

French is the native language of some 40,000,000 persons in 
metropolitan France. About 2.500,000 more speakers (native and 
non-native) are naturalized French citizens and resident foreigners, 
and some 500,000 Frenchmen reside abroad. Of about 42,000.000 
persons inhabiting French possessions, about 13% speak French, 
the percentages varying from 2 %  in French possessions in west- 
ern Africa to 95% in Martinique. About one-fourth of Canada's 
inhabitants, mainly in the province of Quebec, speak French. In 
the U.S. a t  mid-20th century, there were more than ~oo.ooo 
French-born persons. American native speakers of French, 
mostly bilingual, were mainly located in Maine and Louisiana, 
but their number was diminishing. 

French is also one of the official languages of Belgium (see 
BELGIUM: Population) and of Switzerland (see SWITZERLAXD: 
Population and Social Conditions). 

HISTORY 

The homeland of French (in the wider sense) is the Roman 
province of Gallia (Gaul), conquered by Caesar in the middle of 
the 1st century B.C. (except the Provincia, now Provence, which 
became Roman in 1 2 2  B.c.); it corresponds largely to modern 
France. Before its latinization the country was mainly of Celtic 
speech, although there is some evidence that in Aquitania (the 
modern Gascogne) and along some stretches of the Riviera other 
languages were spoken, by some scholars called Iberian and Li- 
gurian, respectively. But Iberian is virtually unknown, unless 
Modern Basque, which cannot with confidence be historically 
or structurally connected with any other known language, is a 
continuation of Iberian; and Ligurian is little more than a geo- 
graphical name. The Greeks also had settlements along the 
Mediterranean coast in Gaul before the Romans; linguistic evi- 
dence for this can be found in local names of the Riviera: Nice 
< Nicaea (Greek Nikeia) ; Antibes < Antipolis; Port-Vendres 
< Portus Veneris, a Latin translation of the earlier Greek name 
Aphrodisias. Otherwise this Greek substratum left no traces. 
The linguistic inheritance from Celtic, however, extends not only 
to local names in France (Lyon < Lugdunum; Verdun < Viro- 
dunum; names ending in -ac, -ai, -i) but also to a number of 
words, of which some (about 180) are typical of Gaulish Latin 
and French only. The Celtic of Gaul (Gaulish), poorly attested, 
was not a uniform language but was spoken in several dialects 
(surely more than three corresponding to the partes tres into 
which Caesar divided Gaul). Latinization was speedy and thor- 
ough (although the Romans made no concerted effort to impose 
their language), and Celtic dialects were not long continued and 
were rarely written: Latin enjoyed a!l the psychological and ma- 
terial advantages of the idiom of the stronger and politically and 
economically more advanced conquerors. (The Breton language 
of Brittany, now dying out owing to the social and cultural pres- 
sure exerted by the national French language, is Celtic imported in 

the early middle ages from Britain, not a native speech of Gaul.) 
Although the evidence is defective, it can be safely presumed 

that. outside the spoken and written Latin lingua franca of the 
Roman empire, the spoken Latin of the various regions of Gaul 
continued the dialectal diversities of the Celtic substrata. These 
were the bases of the emerging Romance dialects. (For the rela- 
tion between spoken and written Latin see ROMANCE LANGUAGES.) 

After a period of peace and prosperity, Gaul was, like the rest 
of the weakening Roman empire, subject to foreign invasions, 
particularly by Germanic tribes. I n  the course of the 5th century 
the Visigoths settled in the south, the Burgundians in the Rh6ne 
valley area, the Saxons along the channel and the Atlantic coast, 
whence they soon moved to Britain. But the most important con- 
tingent was the Franks who, in 486, under their king Clovis, liqui- 
dated the kingdom of Syagrius, the Roman governor who was 
autocratically holding a Roman province in the north, isolated from 
the empire by the invaders. The Franks moved south, defeated 
the Visigoths (507) and absorbed the Burgundian kingdom (534). 
Clovis had himself baptized; the Franks became Christians and 
acquired Latin as their new language. They bequeathed about 2 0 0  

Germanic words to the Latin vocabulary, and it is claimed that 
their habits of articulation caused certain changes typical for the 
Romance of Gaul (especially the diphthongization of vowels-see 
below). On the whole, their linguistic influence, though larger 
than that of other Germans in Gaul, was small. But France 
(Francia) owes to them its name. 

The dynasty of Clovis, the Merovingians, divided the state 
among the heirs according to Germanic custom, thus producing 
progressive fragmentation of the land and weakening the mon- 
archy. From the 7th century, the maior do?nz~s ("mayor of the 
palace"), originally the first official of the royal household, began 
usurping something like the duties and powers of a prime minister 
or regent of the realm, until one of them, Charles Martel. having 
saved the state from Arab conquest (in the battle of Poitiers, 732), 
became the virtual ruler. His son, Pepin the Short, actually came 
to the throne in YjI and established the dynasty of the Carolin- 
gians. among whom Charlemagne (768-814) was the most eminent. 
Under him occurred what is generally called. somewhat exag- 
geratedly, the Carolingian renaissance. which included a premature 
and largely ephemeral attempt, for political and ecclesiastical ends, 
to revive classical Latin. Charlemagne himself mas crowned "Ro- 
man" emperor in 800. But the Latin of Cicero had passed away 
and could not be resuqcitated by monarchic fiat. I n  fact, a return 
to classical standards estranged Latin even more from the common 
man, whose Latin had actually become. owing to the passage of 
time and the influence of Celtic substrata and Germanic super- 
strata, quite a different language. I t  could be called Latin at  this 
point only in deference to its earlier form. The church, recogniz- 
ing this. permitted through the Council of Tours (813) the use of 
the "rustic" and "vulgar" native tongues for preaching so that 
everyone could really understand what the priests (many of whom 
were poor Latinists in any event) were saying. 

The nem language, thus attaining some prestige and being soon 
reduced to writing, though not for learned matters, may be called 
Old French. The oldest available text is that of the oaths of Stras- 
bourg (842), an agreement uniting Louis the German and Charles 
the Bald. two of Charlemagne's grandsons, against the third, 
Lothair, in a quarrel over the division of the empire. These oaths, 
preserved by the historian Nithard, were pronounced in both Ger- 
man and French so that anyone concerned on either side could 
fully understand their wording. This first written source does not, 
of course, mark in any sense the birth of French: it had been pre- 
ceded by a continuous unrecorded development of the speech of 
Gaul. 

The subsequent Old French texts are all literary: the Calztilbne 
de sairzte Eulalie (88o), the Passion de Christ, a Vie de Saint Le'ger 
and a fragment of a homily on the prophet Jonas (all of the 10th 
century), follo~ved by a great flowering of literature in various 
dialects. The most famous work of the age is the Chanson de 
Rola~zd, of the middle of the 11th century, narrating the battle 
of Charlemagne's nephew (or so he is identified in the Chanson) 
Roland against the Moslems and his death at Roncesvalles. 
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I n  the 9th and 10th centuries: marauding Vikings plagued the 

northwest of France. They were eventually pacified and their 
energies usefully employed when land (which they had already 
conquered) was assigned to them, and they became romanized 
forthwith. These Xorthmen, or h'ormans, gave their name to the 
province of Normandy. Invading England in 1066 and carrying 
their language there. they became responsible. if not for the ro- 
manization of England, a t  least for the bulk of the more than 50% 
of the English vocabulary that is of Romance origin. 

After the death of the last Carolingian in 987: Hugh Capet came 
to the throne. Under him and his successors, although monarchic 
power was restored in the fle-de-France. the decentralization of the 
administration of France as a whole and the breaking up of the 
country into many quasi-independent units. which had commenced 
after Charlemagne's death, continued. Feudalism came to full 
floviering. The linguistic consequence was a commensurate lin- 
guistic fragmentation and the development of literature in a num- 
ber of dialects. On their evidence, supported by knowledge of 
later and current patois, the dialects may be classified thus: ( I )  
eastern-Bourguignon, Franc-Comtois, Lorrain. Champenois; ( 2 )  

northeastern-Picard, Wallon: (3)  northwestern-Sormand; (4) 
western-Poitevin. Angevin, Saintongeais; (4) north-central (fle- 
de-Francei-Francien. 

I n  the southeast. approximately covering the former Burgundian 
kingdom, exists an idiom called Franco-Provenqal, which some 
claim to be sufficiently distinct from the others to warrant calling 
it a separate language. I t  is so named because in many respects it 
takes a position intermediate between French and the various 
southern dialects subsumed under the title Provencal language 
( q . ~ . ) ,  which are spoken in the remainder of France. 

From all these. Francien mas to emerge as the standard language 
of France, with the other idioms becoming gradually substandard 
patois. This favoured position of Francien, eventually called 
Fran~a is ,  was not due to any intrinsic excellence (all dialects are 
potentially equal) but to historic and cultural circumstances. I n  
large part these were provided by the resumption. during the 13th 
and 14th centuries, of the reins of state by stronger monarchs. re- 
siding in Paris, the core of the Francien-speaking region. ~ h o  man- 
aged to concentrate once more in their own hands the power u-hich 
had eluded their predecessors. Paris became also the artistic, re- 
ligious and intellectual centre of the realm (the Cniversity of Paris 
was founded in the middle of the 13th century). The catastrqphe 
of the Hundred Years' War (133:-14jj), though leaving France 
prostrate, contributed to the prestige of the throne: produced a na- 
tional French conscience even among the ordinary people and thus 
helped the establishment of a national language fashioned after 
the speech of Paris. 

From the 13th century, Romance dialects gradually supplanted 
Latin not only in literature but also in nonliterary documents. I t  
was inevitable that Francien should be favoured, first in official 
papers of national concern, eventually also in those of local im- 
portance. The treaty of Paris, ratified in 1239: was the first docu- 
ment of its type in Francien, or French. 

Thanks to great literary productivity, the language of France 
also acquired extensive renown abroad, especially in Italy. Bru- 
netto Latini, Dante's teacher, wrote (c .  1260) his T ~ S O T ,  a kind 
of medieval encyclopaedia, in French; and hlarco Polo dictated his 
memoirs in French (1298). Again this was due not so much to an 
intrinsic superiority of French over other European languages (al- 
though Brunetto Latini and many others ascribed their predilection 
for French to this), but rather to the fact that France led other 
European countries in developing something of a standardized, 
supraregional, national literary language. 

The terms Middle French (15th and 16th centuries) and Mod- 
ern French (from the I 7th century on) refer customarily to the de- 
veloping Francien dialect. The other dialects of France, including 
Provencal, once the carrier of a brilliant and influential literature, 
were henceforth in continued retreat. Jean Froissart (1338- 
I ~ I O ? )  is the last important author to use a language other than 
Francien. 

The Renaissance, the greatest phenomenon in the cultural his- 
tory of France of the late 15th and 16th centuries, implies in 

linguistic history the adoption of Latin and Greek words and ex- 
pressions. and also, more ephemerally, the cultivation of a some- 
what ponderous, solemn, rhetorical latinizing style whose 'long 
periods ill fitted the grammatical structure of Seo-Latin. Many of 
the words then borrowed from Greek and Latin, though at  first 
the property of the learned few, have over the centuries become 
common property; only linguistic analysis uncovers their origins. 

The influence of Italy had much to do with the return to Latin 
sources. I n  1491 Charles VI I I  set out to conquer Italy. H e  re- 
turned beaten, hut he introduced Italy and. above all, the Italian 
Renaissance: to France. In  1533 Prince Henry (later Henry 11) 
married; a t  the age of 14, Catherine de' hledici, who brought into 
France Italians, Italian mores and Italian culture. ,411 these im- 
ports, however, were adapted and absorbed, and, regardless of the 
influence of Latin and Italian (there are about 1000 words of 
Italian origin in the French lexicon), the French language remained 
essentially the same. 

Under Francis I, the ordinance of Villers-Cottercts ( I  j39) ban- 
ished Latin from its last stronghold in royal jurisdiction. And 
Calvin's own French translation (I?zstitzltion de la religion chri- 
tieane, I 541 j of his Latin I?zstitutio clzristia~zae religiopzis (1536) 
brought French into theology. But the Roman Catholic Church 
now opposed the popularization of the Scriptures; i t  was) this 
time, initiated by Protestants and Tvas therefore violently and 
bloodily combatted. The Sorbonne was on the side of the church, 
and soon the schools of France found themselves involved, para- 
doxically, in an anti-French movement. But French did become 
the language of the Protestant church. 

Calvin, although he was not, like his German counterpart Luther,  
instrumental in the establishment of the national standard lan- 
guage, Ivas a master of prose and therefore influential in the de- 
velopment of literary French. The style of his works and those 
of his so dissimilar contemporary, Rabelais (1495-1 j53), served 
later authors as a model. Rabelais is memorable for the luxuriance 
of his vocabulary. He  not only introduced into the French lan- 
guage neologisms of his oxvn making but also, more importantly, 
enriched the somex~hat formalized and conservative standard lan- 
guage by numerous technical terms and dialectal expressions which 
had hitherto been shunned as vulgar. There was no word that  
Rabelais ~vould not use or, indeed, make up, if it fitted his context. 

I n  the domain of poetry, the authors of the Plkiade maintained 
that if French \\-as not already as good as any other language, i t  
could surely become so if properly cultivated and enriched through 
b o r r o ~ ~ i n g  from the classical languages. They issued their mani- 
festo. La D6Je~1se  et illzrstration de la langue jrancaise, written by 
Joachim du Bellay, in 1549. Grammarians. generally much more 
interested in Latin than in its modern "corruptions," now also 
turned their attention to French. The French language \\-as 
emancipating itself practically and theoretically from the tute- 
lage of Latin. I t  did so, hoxever, with an &la?z and an exuberance 
which was soon to call forth, in a new, more sedate and less 
Rabelaisian cultural climate, a reaction. 

I n  the 17th century, after the freedom, fullness and licence of 
Renaissance life, and after the upheavals of religious warfare, 
France entered upon an era of order, rule, restraint and raisolt, 
of political centralization and autocracy, culminating in the per- 
sons of Louis SIII. Louis XI\;, Richelieu and Mazarin; I n  lan- 
guage also, this !\-as a period of contraction and pruning. T h e  
riotous gro~vths of Renaissance language were to be n-eeded out.  
Franqois de llalherbe battled successfully against archaism, re- 
gionalism and neologism in poetry, extolling the norm. restraint 
and le boll zlsuge as practised by the upper classes. I n  prose, Jean 
Louis Guez de Balzac advanced similar views. And Claude Favre: 
Seigneur de Vaugelas was the contemporary grammarian \\-11o made 
usage the proper guide for speaking and ~vriting-albeit the usage 
of the court and the izo~zn&trs gens. I n  1635. Richelieu, the se- 
vere exponent of monarchic autocracy, ofiicially established the 
seat of French linguistic autocracy. the AcadCmie Franqaise. which 
had the task of ~vatching over the French language and preventing 
its corruption. The first edition of the dictionary of the Xcad&mie 
appeared in r694 (the eighth in 1932-3 j) ; its purpose x a s  norma- 
tive rather than descriptive. But arresting the natural develop- 
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ment of a language and adding frills known only to a small minority 
always comport dangers of mummification. French escaped this 
fate. perhaps because of the very excesses of the fashion and its 
concomitant restriction to a thin layer of society. Molikre (1622- 
73) lampooned it (in the Femrnes savantes, for example), and his 
dialogue shows how little the common people were affected, no 
matter how the learned, the ladies, the young fops and the old 
fools strained to abide by the rules. This was, moreover, an age in 
which the court, the aristocracy and high society not only talked 
themselves but also lived themselves out of contact with the rest 
of the people, a nillful isolation for which the privileged classes 
paid during the Revolution. 

La raison, reason as expounded in the philosophy of Descartes 
(1596-I~SO),  was about to become the watchword of the time; 
and orderliness and reason, and immutability were the bonds with 
which some proposed to fetter the literary language. The great 
classical authors, above all the dramatists Corneille (1606-54) 
and Racine (1639-99), with their regular Alexandrine metre, their 
trois unite's (the three unities of time, place and action, which, in 
the name of reasonableness and verisimilitude, did not allow the 
drama to occupy more than one day's time or greater space than 
was encompassed by the presentation on the stage), their classical 
plots and their restricted vocabulary, partly renounced their lin- 
guistic freedom. 

Paradoxically, the real and considered enthronement of reason 
actually brought about liberation from some of the linguistic and 
literary canons rashly and falsely imposed in its name. For the 
awakening scientific studies of the 18th century. exemplified by 
the Encyclopkdie and its founders and writers, by Diderot (1713- 
84) and by Voltaire (1694-1778), could not develop freely under 
the restrictions imposed upon the written language in the preced- 
ing century. Scientific discourse about new7 things and new 
thoughts required new technical terms; localisms and popular 
~vords from farm and workshop were employed if they served a 
purpose. At the same time. the church, the aristocracy and the 
court. despite the external splendor of Louis XIV's establishment. 
had lost confidence and prestige among the people. Hence the 
main pillars of le bon usage were cracking, and the honndtes gens 
were losing influence. Voltaire and Rousseau ( I  71 2-78), both 
masters of prose and both severe critics of contemporary society, 
though altogether different in ideas and manners, were alike in re- 
jecting the authority and restraints upon linguistic usage, which 
the 17th century had favoured. 

The French Revolution (beginning in I 78g), which attempted to 
gather the strength of the uhole nation for nationalistic effort, 
spoke out against patois and "foreignism" in language. But this 
phase mas soon countered by the literary movements of the 19th 
century, romanticism, realism and naturalism, whose very names 
suggest hospitality tonard the exotic. the historic and the realistic. 
and enmity against the traditional, the hidebound and the artificial. 

These changes and veerings of fashion concerned mainly vo- 
cabulary and style. The structure of the French language was 
scarcely affected; it remained essentially the same from the Middle 
French period. 

At the present time, linguistic currents and fashions are the 
same in French as, nzutatis mzdtandis, in other languages. The 
literary standard language spreads continually a t  the expense of 
local dialects, leaving only local peculiarities of pronunciation; the 
process is immeasurably speeded by increased literacy and the 
penetration of the press, radio and television into regions that 
were until recently isolated. There is also a spread of an inter- 
national scientific and technological vocabulary. which is virtually 
intruding into the nursery. Finally, there is the slow gain, under 
the impacr of linguistic studies of the past century, of an attitude 
that considers language more a social instrument than a national 
monumetit. 

INTERNAL DEVELOPMENT 

Phonology.- The stressed volvels of late spoken Latin, dis- 
tinguished from one another by quality and not, as in classical 
Latin, by quality and quantity (i e g a Q o u: the dot indicates close, 
the semicircle open, pronunciation) developed in Old French ac- 

cording to their quality and position within the word. The e (con- 
tinuing both classical Latin e and i) p o (continuing both classical 
Latin d and 6) o, when standing at  the end of a syllable, in free 
position, became diphthongs; when within a syllable, in checked 
position, they remained unchanged. Some think that the free 
position lengthened the vowels and thus prepared for diphthongi- 
zation; but this assumption is not essential (tela > teile [Mod. Fr. 
toile] ; pgdem > pied; j l ~ r e m  > @our [Mod. Fr. @cur] ; cp*em > 
cuer [Mod. Fr. coeur] ; virga > verge; cpruum > cerf; rcpta > 
rote [Mod. Fr. route] ; pprtam > porte). Generally ; remained 
unaltered (Latin infinitives in -ire > French -ir) ; u always became 
ii, pronounced like the umlaut in German and spelled u (luna > 
lune), regardless of position. Free a became e; checked a re- 
mained (mare > nzer; partem > part). 

Old French also had diphthongs ai, ei, oi, ui, originating from a 
combination of a, e, o or u mith a primary or a secondary i; the lat- 
ter having developed, for example, from a palatal or palatalized 
consonant (factum > fait; tectzbm > teit [Mod. Fr. toit] ; gaud- 
ium > joie; fructz~m > fruit) or sometimes from an earlier triph- 
thong (noctem > nueit > nuit; but iei is monophthongized: lec- 
tum > lieit > lit). When combined with the 21 resulting from the 
vocalization of 1 before a consonant, a, e and o also appeared as 
diphthongs (altum > aut [Mod. Fr. haut] ; feltru~n > feutre; 
mzlltum > mout) ; and p appeared as a triphthong (bellus > bels 
> beaus [Mod. Fr. beauj ). The pronunciation of these was diph- 
thongal in Old French, whereas Modern French has reduced most 
of them to monophthongs while retaining the older spelling. 

All these developments. however, may be neutralized or altered 
in certain ~honemic surroundings. The nasalization of vowels be- 
fore m and n, with eventual absorption of the consonant, should 
be noted (pontem > pont; manzlm > mai~z). Many inconsist- 
encies with the rules here outlined, as well as with those to be 
mentioned for the consonants, are due to analogical reformation, 
whereby the sound appearing in a word conforms not to the rules 
of regular phonemic substitution but to the leveling influence of a 
paradigm (finire became fenir, but then developed into finir in 
analogy with forms in which the first i is accented and therefore 
stable; amo ui th stressed free a regularly gives ainze, but amare, 
where the same a is unstressed, should become amer and not 
aimer, which is due to analogy). 

Nonstressed vowels developed according to their position in 
the word. They were never diphthongized. The completely un- 
stressed posttonic vowel of a proparoxytone (word accented on 
the third-from-last syllable) was invariably dropped in French 
(populztnz > pez~ple). All final unstressed vowels were also 
dropped (qzlando > qualzt [Mod. Fr. qz~and]), ~ i t h  the exception 
of a, which evolved into the so-called silent e. I t  is not always 
silent but niay be pronounced as the schwa sound, which is phonet- 
ically transcribed 3 (luna > lune). Other final vowels were also 
retained if they were needed to support a preceding consonant clus- 
ter which cannot terminate a French word (popzdzcm > peziple; 
febrenz > fi8vre) ; in Modern French such words sometimes, when 
the speaker does not pronounce the final -3, also lose the sound of 
the preceding consonant (peupJ; fidv'). 

The vomel of the pretonic syllable behaved like that of the final; 
hence it is sometimes called counterfinal (ornamentum > orne- 
ment; liberare > livrer). The vowel of the initial syllable was 
generally weakened when unstressed (in particular, a > a )  ; when 
bearing the secondary stress it remained unchanged. 

The development of the consonants was determined more by 
their position (initial, intervocalic, final or part of a cluster) and 
their phonetic surroundings than by their quality. The most per- 
vasive phenomenon was palatalization of consonants, by which the 
sounds k, g, yod (the first sound in "yes") and d plus yod, if fol- 
lo~ved by e, i or yod, became s, ts, sh, dz and zh (cgruum > cerf; 
civitatem > citet [Mod. Fr. cite'] ; gentent > gent; iungere > 
joindre; di~lmurtz > jorn [Mod. Fr. jozlr]). I n  French alone of 
all the Romance languages. k and g became sh and zh also before 
a, nhich, if stressed. became ie (caballun~ > clzeval; capzct > chtef 
[Mod Fr. clzef, borroned into English n h ~ l e  in its 0 F. form]). 
Initial qu, although unchanged in spelling, lost the u element 
(quando > qua~td) becoming k in sound. Initial s folloued by an- 
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other consonant got a prothetic e, which remained while the s was 
dropped (stella > esteile > Ctoile). 

I n  intervocalic position, voiceless consonants (produced without 
accompanying vibrations of the vocal cords) generally became 
voiced (produced with accompanying vibrations of the vocal cords) 
in late spoken Latin. In  Old French they, as also the original 
voiced consonants, tended to become fricatives or to be dropped 
(videre > veeir [Rlod. Fr. voir] ; vita > vie; jaba > fdve; ripa > 
rizte; plaga > plaie; seczlrunz > seur [Rlod. Fr. s i r ]  ; placere > 
plaisir). Double medial consonants except ss and rr became sim- 
ple, although in Modern French the etymological spelling may be 
resumed without effect upon the pronunciation (cappa > chape; 
gutta > gote [Mod. Fr. goutte] ; belle > bele [Mod. Fr. belle] ; 
pamma > f i m e  [Mod. Fr. flanzme] ; terra > teure; mirsa > 
messe). The cluster mlz became m (dom(i)na > dame). 

Final consonants were largely retained in Old French but TTere 
dropped later in pronunciation, though not necessarily in spelling. 
Final in was dropped early in Latin speech, except in monosylla- 
bles, where in French it appeared as n (rem > rielz). Final s lasted 
through the Old French period. Voiced finals tended to become 
unvoiced and eventually \Yere lost, together with the original ones ; 
for example, qzland(o) > qzlant, then the t was dropped. Modern 
French qztand shows restoration of the etymological d in spelling 
but not in pronunciation. 

Morphology.- The most important consonantal phonemic sig- 
nals in the Latin declensional system, that is, the so-called case 
endings, are m and s. Final -nz disappeared early. Also the vo- 
calic declensional signals lost their significance, because of the 
loss or blurring of older quantitative and qualitative distinctions 
in the unstressed vowels. With many cases thus bereft of signifi- 
cant markers. the \%hole paradigmatic system was doomed. But as 
long as Old French retained the final s, the cases ending in s (mostly 
nominative singular and accusative plural) could be distinguished 
from others without s. According to this new paradigm. s was 
often added by analogy even to forms that had none in Latin, 
and was dropped from forms nhere it had become disturbing. The 
new device, however. was capable of continuing not six cases. as 
in Latin. but only a tn-o-case declension-one subject and one non- 
subject case. When the latter fulfilled other than direct object 
(accusative) functions. it was generally preceded by a preposition. 
Once final s also had become silent, the majority of the subject- 
nonsubject distinctions could no longer be formally signaled. 
Prepositional phrases became indispensable, except for the subject- 
direct object relation, in which rigid word order (subject-verb- 
direct object) became the rule. 

I t  is difficult, ho~vever, to be sure exactly which came first. the 
phonetic decay of case endings or their functional replacement by 
these other devices. The two tendencies probably occurred to- 
gether and reinforced one another. In  general (but there are 
exceptions) Modern French continues the nonsubject case in 
both singular and plural. Acoustically, the difference between 
singular and plural. though shonn in spelling, resides in most cases 
in the accompanying article (la table-les tables; une table-des 
tables). Only the pronouns still retain audible vestiges of case 
distinctions (le, lzti, ZCS, lez~r, je, me, tzl, te, etc.). 

The three genders of Latin were reduced to two. neuters being 
transferred into either of the other genders (the plural in -a often 
becoming a French feminine singular). Not all nouns retained 
their Latin gender. 

Adjectives developed in a manner similar to nouns as regards 
cases and genders. The comparison of adjectives and the forma- 
tion of the adverb mere accomplished through composition rather 
than inflection: calidzsm, calidiz~s, calidissimum, calide appear as 
clzazld, plzls chazrd, le plzls ckazld, clzaztdcment < calida Pnente 
(literally 'with a warm mind"). There are few remnants of older 
nays in Modern French. more in Old French (ineliorenz > meil- 
lezii*; peius > pis; maiorem > rnajeur; fortiore?n > 0 .  F. forzor; 
pessi?nzlvz > 0 .  F. peswe). 

The morphology of the verb partook of all changes that the con- 
jugational system underwent in late spoken Latin (see ROIIAACE 
L ~ N G U A G E S ) .  The most striking of them and of later ones in 
French itself were ( I )  replacement of several simple tense forms 

by compositions (some forms still being felt as compounds: il a 
donne'; others again as simple forms: donare habeo > dolzare 
aio > je donizerai; colloquially often replaced by a new compound: 
je vais donner) ; ( 2 )  the loss of all simple passive forms (ama- 
fur > il est aime') ; (3) the reduction of subjunctive forms in num- 
ber and frequency of use; (4)  the formation of a conditional mood 
(donare habebat > il donneunit). 

Of the four Latin conjugational types (infinitives in -are, -ere, 
-;re, -ire) only three remain (but four infinitives -er, -oir, -re, -ir) ; 
not all verbs. however, stay in their original classes (rire < ridbve 
not ridzre; choir < cadere not cadbre). Some irregular Latin 
infinitives become regular on the analogy of the main types (pou- 
voir < potere for posse, vozlloir < volere for velle, &/re < essere 
for esse). But such analogical leveling ~vhich pervades the whole 
verbal system, is capricious; it can be described and classified, but 
not predicted. 

Syntax.-Many of the changes from Latin to French syntax are 
explained through phonological and morphological history. French 
is not as highly inflected as Latin, and, therefore, certain functions 
of Latin inflection must be expressed by other means in French: 
prepositional phrase, word order, subject pronoun (chante, 
chantes, cl~ante, chantent sound alike without pronoun). In  
Old French. with vestiges of Latin inflection still remaining, 
word order Tvas freer, and the use of the subject pronoun was op- 
tional. Also, the grammatical rules of Latin mere applied n ith lax- 
ness while the new language had not yet been rigidly codified. 
Hence one gets the impression of irregularity and la~~lessness .  but 
in truth there were just different rules. I t  must not be claimed 
that the syntactical development from Latin to French implies 
either improvement (greater logic, economy or orderliness) or de- 
terioration (greater rigidity of word order, reduction of distinctions 
or loss of wealth of inflections). There is merely change, each 
stage of the language using the material available. 

The most important changes of the Middle and Modern French 
periods have already been indicated in the preceding sections: 
monophthongization of diphthongs; end of the two-case system; 
regularization of word order; regularization of the use of definite, 
indefinite and partitive articles (derived from the Latin demon- 
strative pronoun. the numeral "one," and the preposition de plus 
the demonstrative pronoun. respectively); obligatory use of the 
subject pronoun; codification and stabilization of grammar. By 
the beginning of the 17th century the language had essentially at -  
tained its modern stage in structure. and the literature of the period 
can be read easily by one who knows Modern French. 

I n  conclusion. a few words may be said on the often vaunted 
logic. clarity and general superiority of French over other lan- 
guages. This idea was expressed as early as the 13th century by 
Brunetto Latini; it was dogmatized and enshrined by Rivarol in 
his Discozsvs s21u l'zlni~~ersalitd de la langue Jvancaise (~784) ; and 
it has since been endlessly reiterated (even in some books cited 
in the bibliography b e l o d .  "What is not clear is not French; 
what is not clear is still English, Italian, Greek, or Latin." says 
Rivarol. What is not clear is not good French, true: nor is it good 
anything else. Clarity, logic, skill and all other linguistic excellence 
reside not in the language but in the user. Language is a mere 
instrument which can be employed in such a way as to fulfill any 
linguistic task at  the bidding of the user, and he can use it well or 
ill. Statements on linguistic quality almost invariably refer to 
style and not to language structure. Style is the individual linguis- 
tic behavior of the user superimposed upon the systematic pattern 
of language. Viewing the performance of the many excellent prac- 
titioners of French who have produced over many centuries a great 
literature, linguistically uninformed persons have ascribed some of 
this excellence to the language itself (thereby unwittingly detract- 
ing from the authors' onn  merits). If French was, for a long time, 
the vehicle of international diplomacy and of elegant discourse 
among international society. this mas due not to the excellence 
of the language. but to the intellectual and political role which 
Frenchmen played in these domains. and to the skill (learned in 
school) ni th  nhich they employed their own language. That  
French has lost some of its international currency to English and 
Russian is no more due to a deterioration of the language than its 
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ascendency was due to an intrinsic superiority; it is, rather, the 
consequence of new political. cultural and economic alignments. 
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(1937-38) ; K. Nyrop, Grammaire historique de la langue fran~aice 
(1930) ; Mildred K. Pope, From Latin to Modern French (19jz) ; 
W .  von Wartburg, Evolution et structure de la langue fran~aise (1949). 

(E. PM ) 
FRENCH LAW AND INSTITUTIONS. In  the histori- 

cal evolution of French institutions, those of the Celts of Gaul 
are of little importance. None of them are known to have sur- 
vived in later law. I t  was Roman rule which really formed Gaul. 
The institutions of Roman Gaul became identical with those of 
the Roman empire, provincial and municipal government under- 
going the same evolution as in the other parts of the empire. The 
law for the Gallo-Romans was that which was administered by 
the conventus of the magistrate; there were only a few peculiari- 
ties, mere Gallicisms, resulting from usage, which were pointed 
out by Roman jurisconsults of the classical age. 

The administrative reforms of Diocletian and Constantine ap- 
plied to Gaul as to the rest of the empire. The Gallo-Romans 
became Christian with the other subjects of the empire; the church 
extended thither its organization framed on the administrative 
model, each civitas having a bishop. just as it had a curia and 
municipal magistrates. The church had the right of acquiring 
property; of holding councils, subject to the imperial authority; 
and of the free election of bishops. But only the first germs of 
ecclesiastical jurisdiction are to be traced in the bishop's powers 
of arbitration and in his disciplinary supervision of the morals 
of clergy and laity. After the fall of the western empire. there 
was left to the Gallo-Romans a body of written law which con- 
sisted of the imperial constitutions and the writings of the five 
jurists Gaius, Papinian. Julius Paulus, Ulpian and Herennius 
Modestinus (see ROMAN LAW). 

THE FRANKISH MONARCHY 
The invasions and settlements of the barbarians opened a new 

period. The various barbarian kingdoms in Gaul were established 
under different conditions. Under the Burgundians and Visigoths, 
the owners of the great estates, which had been the prevailing 
form of landed property in Roman Gaul. suffered partial dispos- 
session, according to a regular system. I t  is doubtful whether a 
similar process took place in the case of the Frankish settlements, 
fo r  their first conquests in the north and east seem to have led 
to  the extermination or total expulsion of the Gallo-Roman popu- 
lation. In each case, however, the barbarian king wished to use 
rather than destroy the existing Roman administrative systems. 
The  kings of the Visigoths and Burgundians were at  first actually 
representatives of the western empire, and Clovis himself was 
ready to accept from the emperor Anastasius the title of consul. 

T h e  Merovingians.-The first administrative change which 
folloued the Merovingian conquest was the replacement of the 
provincia by the civitas as the fundamental unit. The civitas, 
generally known under the name pagus, was placed under a count 
( c o m e s ) ,  and several pagi could be united under a dux.  The pagus 
was generally divided into "hundreds" (centenae) .  But the Ro- 
man administrative machinery was too delicate to be handled by 
barbarians. Thus the Merovingians tried to levy the same direct 
taxes as the Romans had done, but the levies ceased to be imposts 
reassessed periodically and became fixed annual taxes on lands or 
persons. They disappeared at  last as general imposts, continuing 
to exist only as personal or territorial dues. In the same way the 
Roman municipal organization survived for a considerable time 
under the Merovingians but was used only for the registration of 
written deeds; under the Carolingians it disappeared, and with it 
the old senatorial nobility. The administration of justice seems to 
have been organized on a system borrowed partly from Roman 
and partly from Germanic institutions. Justice was administered 
by the count ( comes )  or his deputy (centenarius or vicarius), but 
on the verdict of notables called boni homines or rachimburgii. 

This took place in an assembly, the mallus, which every free man 
was bound to attend a certain number of times a year, and in 
which were promulgated the general acts emanating from the king. 
The latter could issue commands or prohibitions, the violation of 
which entailed a fine of 60 solidi; he also administered justice, as- 
sisted by the officers of his household, his jurisdiction being un- 
limited and undefined. He could hear all causes but was not bound 
to hear any. except, apparently, accusations of deliberate failure 
of justice and breach of trust on the part of the rachimburgii. 

But what proved the great disturbing element in Gallo-Roman 
society was the fact that the conquerors were all warriors. whose 
normal state was that of war. I t  is true that under the Roman 
empire all the men of a civitas had been obliged, in case of neces- 
sity, to march against the enemy, and under the Frankish mon- 
archy the count still called together his flagenses for this object. 
But the condition of the barbarian was very different; he lived 
essentially for fighting. Moreover, this military class, though not 
an aristocracy (for among the Franks the royal race alone was 
noble), was to a large extent independent, and the king had to at- 
tach these leudes or fideles to himself by gifts and favours. At 
the same time the authority of the king gradually assumed the 
personal character which, among the Germans, marked most of 
the relations between men. The household of the king gained in 
political importance. because the chief officers in the palace be- 
came also high public officials; and the king's bodyguard, the 
antrustions, remained a class apart. 

The Frankish monarch had also the power of making laws 
(decreta, edicta),  after consulting the chief men of the kingdom, 
both lay and ecclesiastical, in placita, meetings apparently model- 
led on the councils of the church. But throughout the kingdom 
in many places the direct authority of the king over the people 
ceased to make itself felt. The immunitates,  granted chiefly to 
the great ecclesiastical landowners, limited this authority in a 
curious way by forbidding public officials to exercise their func- 
tions in the precinct of land which was immunis .  Judicial and 
fiscal rights frequently passed to the landowner, who became of 
necessity the intermediary between the supreme power and the 
people. Other principles contributed toward the weakening of the 
royal power. The monarch had all the rights of the Roman em- 
peror, whose place he had taken; but whereas the emperor had 
represented the state, the barbarian king considered the kingdom 
as his property. administered under the rules of private law. 
Hence the Frankish king could grant concessions of royal rights 
to individuals. and this principle justified the partition of the 
kingdom between the sons of the king, as in the division of an in- 
heritance in land. This proved one of the chief weaknesses of the 
Merovingian monarchy. 

In order to rule the Gallo-Romans, the barbarians had sought 
the help of the church. the representative of Roman civilization. 
Further, the Merovingian monarch and the Catholic Church had 
come into close alliance in their struggle with the Arians. The 
church therefore gamed new privileges, but a t  the same time be- 
came to a certain extent dependent. 

Under the Merovingians the election of the bishop by clergy and 
people was only valid if it obtained the assent of the king, who 
often directly nominated the prelate. But the church retained its 
full right of acquiring property, and its jurisdiction was partially 
recognized. I t  not only exercised more freely than ever a dis- 
ciplinary jurisdiction, but the bishop, in place of the civil power, 
administered civil and criminal justice over the clergy. The coun- 
cils had for a long time forbidden the clergy to cite one another 
before secular tribunals; they had also, in the 6th century, for- 
bidden secular judges under pain of excommunication to cite 
before them and judge the clergy, without permission of the 
bishop. A decree of Clotaire I1 ( 6 1 4 )  acknowledged, if only 
partially. the validity of these claims. 

The Carol ingian Period.-The Merovingian dynasty perished 
amid increasing anarchy. The crown passed, with the approval of 
the papacy, to an Austrasian mayor of the palace and his family. 
Under these conditions there developed a number of institutions 
which were the direct precursors of feudalism. One was the royal 
benefice (beneficium) of which the church provided both the 
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model and, in the first instance, the material. The model was the 
precaria, a form of concession by which it was customary for the 
church to grant the possession of its lands to free men; this prac- 
tice the church itself had copied from the five-year leases granted 
by the Roman exchequer. Gradually, however, the precaria had 
become a grant made, in most cases, freely and for life. As re- 
gards the material, when the Austrasian mayors of the palace 
wished to secure the support of the fideles by fresh benefits, the 
royal treasury being exhausted, they turned to the church and 
took lands from it to give to their warriors. In order to disguise 
the robbery it  was decided that these lands should be held as pre- 
curiae from the church which had furnished them. Later, uhen 
the royal treasury was reorganized, grants of land made by the 
kings naturally took a similar form, the beneficiz~m, as a free grant 
for life. The beneficium inevitably crystallized into a perpetual 
and hereditary right. Another institution akin to the beneficium 
v7as the senioratus. By the commendatio, a form of solemn con- 
tract, a man swore absolute fidelity to another man. who became 
his senior. I t  became the generally accepted idea that it Tvas 
natural and normal for every free man to have a senior. At the 
same time a benefice was never granted unless accompanied by the 
commendatio of the beneficiary to the grantor. As the most im- 
portant seniores were thus bound to the king and received from 
him their benefices, he expected through them to command their 
men; but in reality the king disappeared little by little in the 
senior. The capitulary of Kiersy-sur-Oise (877) clearly recog- 
nized this. The king granted as benefices not only lands, but also 
public offices such as those of count or dux,  which thus became pos- 
sessions, held first for life and later as hereditary properties. 

Charlemagne, while sanctioning these institutions, reorganized 
the administration of justice, fixing the respective jurisdictions 
of the count and the centenarius, substituting for the rachimburgii 
permanent scabini, chosen by the count in the presence of the 
people, and defining the relations of the count, as the represent- 
ative of the central authority, with the advocati or judices of 
immunitates and potestates. He reorganized the army, determin- 
ing the obligations and the military outfit of free men according 
to their means. Finally, he established those regular inspections 
by the missi dominici (9.v.) and founded two general assemblies 
in the year, one in the autumn, the other in the spring, which mere 
attended by the chief officials, lay and ecclesiastical. I t  was in 
these assemblies that the capitularies (see CAPITULARY) and all im- 
portant measures were first drawn up and then promulgated. The 
revenues of the Carolingian monarch consisted chiefly in the 
produce of the royal lands. There were also the free gifts which 
the great men were bound, according to custom, to bring to the 
conventus; the regular personal or territorial dues into which the 
old taxes had resolved themselves; the profits arising from the 
courts; and numberless requisitions in kind, a usage which had 
without doubt existed continuously since Roman times. The 
church added a fresh prerogative to its former privileges. namely, 
the right of levying a real tax in kind, the tithe. Since the 3rd 
century the church had tried to exact the payment of tithes from 
the faithful, and from the reign of Pippin the Short onward the 
civil law recognized and sanctioned this obligation. Ecclesiastical 
jurisdiction extended farther and farther, but Charlemagne, the 
protector of the papacy, maintained firmly his authority over the 
church. H e  nominated its dignitaries, both bishops and abbots, 
who were true ecclesiastical officials, parallel with the lay officials. 
In  each pagus, bishop and count owed each other mutual support, 
and the missi on the same circuit were ordinarily a count and a 
bishop. I n  the first collection of capitularies, that of Ansegisus, 
two books out of four were devoted to ecclesiastical capitularies. 

C r i m i n a l  a n d  P r i v a t e  Law.-What then, was the private and 
criminal law of this Frankish monarchy which had corne to em- 
brace so many different races? Men of Roman descent remained 
under Roman law, and the conquerors could not hope to impose 
their customs upon them. As to the barbarians. they had hitherto 
had nothing but customs, and these customs, of which the type 
nearest to the original is to be found in the oldest text of the Lex  
Salica, were nothing more than a series of tariffs of compensations, 
that is to say, sums of money due to the injured party or his family 

in case of crimes committed against individuals. They also intro- 
duced barbarous systems of trials, that by compurgation (i.e., 
exculpation by the oath of the defendant supported b y  a certain 
number of cojurantes) and that by ordeal, later called judicium 
Dei.  In  each new kingdom the barbarians naturally kept their 
own laws, and ahen  these men of different races all became sub- 
ject to the Frankish monarchy, there evolved a system (called 
the personlzalite' des lois)  by which every subject had, in principle, 
the right to be tried by the law of the race to which he  belonged. 
When the two adversaries were of different race, the law of the 
defendant had to be applied. The customs of the barbarians had 
been drawn up in Latin. At this period only these written docu- 
ments bore the name of "law" ( lex,  leges) ,  and at  least the tacit 
consent of the people seems to have been required for these col- 
lections of laws, in accordance with an axiom laid down in a later 
capitulary: lex fit consercsu populi et constitutione regis. I t  is 
noteworthy, too, that in the process of being drawn up  in Latin, 
most of the leges barbarorum were very much romanized. 

In  the midst of this diversity, a certain number of causes 
tended to produce a partial unity. The capitularies, which had 
themselves the force of law, when there was no question of modify- 
ing the leges, constituted a legislation which was the same for all; 
often they inflicted corporal punishment for grave offenses. which 
applied to all subjects without distinction. The Gallo-Romans 
and even the church itself, to a certain extent, adopted the bar- 
barous methods of trial introduced by the Germans. On the other 
hand, written acts became prevalent among the barbarians. and a t  
the same time they assimilated a certain amount of Roman law; 
for these acts continued to be drawn up in Latin, after Roman 
models. During this period, too, the Gallican Church adopted the 
collection of councils and decretals by Dionysius Exiguus, which 
was sent to Charlemagne in 774 by Pope Adrian I. 

All the subjects of the Frankish monarchy were not of equal 
status. There was, strictly speakmg, no nobility. both the Roman 
and the Germanic nobility having died out ;  but slavery continued 
to exist. The church, however, was transforming the slave into 
the serf, by giving validity to their marriages, a t  least when the 
master had approved of them, and by protecting the slave's pecu- 
l ium. But between the free man and the slave lay many persons 
of intermediate status. There was, to begin with, the Roman colo- 
nist (colonus) ,  a class of which there is no clear mention in the 
laws before the 4th century; he and his children after him were 
attached perpetually to a certain piece of land, which they were 
allowed to cultivate on payment of a rent. There were, further, 
the Ziti, a similar class of Germanic origin. Many free men who 
had fled to the great landowners for protection accepted a similar 
position. Under the Merovingian regime and especially under the 
Carolingians, the occupation of land tended to assume the charac- 
ter of tenure; but free ownership of land continued to exist under 
the name of alod, and the capitularies contain numerous com- 
plaints and threats against the counts, who endeavoured by the 
abuse of their power to obtain the surrender of small properties 
held by free men. 

THE EARLY CAPETIANS 

T h e  Rise of Feudalism.-The 10th and I ~ t h  centuries were a 
period of profound anarchy, during which feudalism took a more 
definite shape. The first Carolingians had striven to re-establish 
the king's authority, but the power of the state had again collapsed 
in the face of invasions from outside the kingdom. The  sovereigns 
no longer made laws, the old capitularies and leges fell into disuse, 
and in their place territorial customs arose nhich were at  first 
ill defined and strictly local. Apart from the influence of the 
church, government rested on brute force. Xo longer protected 
by the sovereign, men adopted new principles for their security, 
setting up a hierarchy of protection and submission depending on 
the possession of land; and a system of tenures came to replace 
the old system of ownership. The centre of the feudal nucleus 
was a chief, around whom gathered men capable of bearing arms, 
who commended themselves to him according to the old form of 
vassalage. They owed him fidelity. assistance and the support of 
their arnis; he owed them protection. Some of them lived in his 
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castle or fortified house, receiving their equipment only and eat- with the crown, while the royal prerogatives with regard to the 
ing at  his table; others received lands from him! which became election of bishops were maintained more successfully than other 
the fiefs of a later time. The fief was generally held for life and rights of the crolvn. though in many of the great fiefs they none- 
did not become universally hereditary till the second half of the theless passed to the count or the duke. I t  was at  this time too 
11th century. All these conditions had existed previously in much that the church tried to break the remaining connections which 
the same form; but that the chief was no longer merely an inter- still kept it more or less dependent on the civil power (see INVESTI- 
mediary between his men and the royal power was a new develop- TURE).  

ment. The group had become in effect independent, so organized as F i n a l  Organiza t ion  of Feudalism.-The period of the true 
to  be socially and politically self-sufficient. I t  constituted a small feudal monarchy is embraced by the 12th and 13th centuries. I t  
army. led, naturally, by the chief and composed of his feudatories, was at this time that the crown again assumed real strength and 
supplemented in case of need by the rustici. I t  also formed an authority. but so far it had no organs and instruments save those 
assembly in which common interests were discussed, the lord, which were furnished by feudalism. now organized under a regular 
according to custom, being bound to consult his feudatories and hierarchy. of which the king was the head. This new position of 
they to advise him to the best of their power. I t  also formed a affairs was the result of three great factors: the revival of Roman 
court of justice. in which the feudatories gave judgment under law. the final organization of feudalism and the rise of the priv- 
the presidency of their lord: and all of them claimed to be subject ileged towns. Roman lam7 spread rapidly in the French schools 
only to the jurisdiction of this tribunal composed of their peers. and universities, except that of Paris, which was closed to it by 
Generally they also judged the villeins (vi l lani)  and the serfs de- the papacy; and the influence of this study was so great that it 
pendent on the group, except in the rare cases where the latter transformed society. I t  contributed largely to the reconstitution 
obtained as a favour judges of their own status. Under these of the royal power, modelling the rights of the king on those of the 
conditions a nobility was formed, those men becoming nobles who Roman emperor; and it wrought a no less profound change in pri- 
were able to devote themsel\,es to the profession of arms; and this vate law. From this time dates the division of France into the 
nobility could be indefinitely recruited by the granting of fiefs and P ~ I . Y ~  de droit e'crit (the southern provinces), where Roman law, as 
admission to knighthood. codified by Justinian, was received as the ordinary law; and the 

The state of anarchy was by now so far advanced that the cus- Pays de coutzlnze (the northern provinces), where it played only 
tom of private war arose. Every man claimed the right of making a secondary part, being generally valid only as ratio scripta and 
war to defend his rights or to avenge his wrongs. Later on. this not as lex scripts. In  this period the customs also took definitive 
was a privilege of the noble, but the texts defining the limits which form, and over and above the local customs properly so called 
the church endeavoured to set to this abuse, namely. the Peace there were formed customs known as general, which held good 
of God and the Truce of God, show that a t  the outset it was a through a whole province or bailliage and were based on the juris- 
power possessed by men of all classes. Even a man who had ap- prudence of the higher jurisdictions. (For the privileged towns 
peared in a court of law and received judgment had the choice of see COMMUNE [~IEDIEVAL].) 
refusing to accept the judgment and of making war instead. In the final organization of feudalism, the chief lord. the d ike  

I n  this state of political disintegration each part of the country or count, had beneath him a whole hierarchy and was himself a 
which had a homogeneous character tended to form itself into a part of the feudal system of France (see FEUDALISM). Doubtless 
higher unit. In this unit there arose a powerful lord, generally in the case of lords like the dukes of Brittany and Burgundy, the 
a duke, a count or a viscount, either a former official of the mon- king could not actually demand the strict fulfilment of feudal obli- 
archy. whose function had become hereditary, or a usurper. He gations; but the principle was established. Free and absolute 
laid claim to an authority other than that conferred by the pos- property, the ancient allodium, continued to exist in most districts, 
session of real property: his court of justice was held in the high- though by way of exception. In the administration of justice, the 
est honour, and to it TT-ere referred the most important affairs, feudal hierarchy had absolute sway. The fiefs themselves became 
More or less polverful lords with as yet no particular feudal title hereditary, and the rules of succession were established. The most 
might commend themselves to him by doing homage. salient features of feudal succession were the right of primogeni- 

Yet the kingship continued to exist. By the end of the Carolin- ture and the preference given to male heirs; but from the 13th 
gian period it had in fact become elective. as is sho~vn by the century onward the right of primogeniture, which had at first in- 
elections of Odo and Robert before that of Hugh Capet. The elec- volved the total exclusion of the younger members of a family, 
tors were the chief lords and prelates of the regnum Fmncorum. tended to be modified. except in the case of the chief lords, the 
Each king during his lifetime secured the coronation of his eldest eldest son obtaining the preponderant share or prtciput. Non- 
son; so that the first of the Ca~et ians  revil~ed the principle of noble (rotzlricr) tenancies followed a similar development, except 
heredity in favour of the eldest son while establishing the heredi- that in their case there was no right of primogeniture nor any 
tary indivisibility of the kingdom. But the only real authority of privilege of males. 
the king lay where his OR-n possessions were, or where there had The  King's Government ,  12th-13th Centuries.-The chief 
not arisen a duke. a count or a lord to compete with him. He instruments of the crown in government were its great officers, the 
maintained, however. a court, the jurisdiction of which seems seneschal, butler. constable and chancellor; who were to become 
to have been universal: though the parties in a suit could accept irremovable officials. At the end of the 12th centurq.. however, one 
or reject the judgment given. The king dispensed justice sur- finds also the title of peers of France. applied to the king's principal 
rounded by the officers of his household. who formed a permanent vassals and to certain dignitaries of the church; but the regulation 
council. Periodically, at the great yearly festivals. he called to- of the peerage did not take place till later, when this description 
gether the chief lords and prelates of his kingdom, thus carving no longer fitted it. Originally there had been six lay peerages and 
on the tradition of the Carolingian placita or conventus; but lit- six ecclesiastical; but the latter proved to be the only stable ones, 
tle by little the character of the gathering changed: it was no the lay peerages continually changing as time went on. In so far 
longer an assembly of officials but of independent lords. This as it took part in the business of government, the court of the 
was the origin of the cz4ria regis. peers was a court of justice and, as such, was soon dominated by 

T h e  G r o w t h  of t h e  Church.-While the power of the state lawyers. Indeed, in this sense it was not separate from the curia 
was almost disappearing. that of the church continued to grow. regis, nor yet, later. from the parlement of Paris, of which the 
Not  only was the privilege of clergy, by which accused clerks \\-ere peers of France were by right members. From this time, too, 
brought under jurisdiction of the church, almost absolute. but it dates the institution of the mcritrcs des requgtes. 
had cognizance of a number of causes in which laymen only were The legislative power of the crown again began to be exercised 
concerned: marriage and everything nearly or remotely affecting during the 12th century, and in the 13th century had full authority 
it ,  wills, crimes and offenses against religion, and even contracts over all the territories subject to the crown. The kings of this 
when the two parties wished it or when the agreement was made century were able narrowly to limit the custom of private war. 
on oath. The church, moreover, remained in close connection But the most appreciable progress took place in the administrative 
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and judicial institutions. Under the first Capetians the royal do- 
main had been administered by pre'vdts; but as this system came 
to be corrupted by abuses Philip Augustus appointed baillis (see 
BAILIFF AND BAILIE) and seneschals above The pre'vdts as the 
king's representatives in the provinces and as superior judges. At 
the same time the form of the feudal courts tended to change, as 
they began more and more to be influenced by the Romano- 
canonical law. Saint Louis had striven to abolish trial by combat, 
and the Lateran council in 1216 condemned other forms of ordeal. 
Of the seignorial jurisdictions there soon remained only the hautes 
or basses justices (in the 14th century arose an intermediate grade, 
the moyenne justice), all of which were considered to be delega- 
tions of the royal power. As a result of the application of Roman 
and canon law, there arose the practice of appeal from seignorial 
justice to the royal court. In  the 13th century too appeared the 
theory of crown cases (cas royaux) which were reserved for the 
royal court. Finally, the curia regis was gradually transformed 
into a regular court of justice, the parlement (q.v.) ,  as it was al- 
ready called in the second half of the 13th century. At this time 
the king no longer appeared in it  regularly, and before each ses- 
sion (for it was not yet a permanent body) a list of properly quali- 
fied men was drawn up in advance to form the parlement, only 
those whose names were on the list being capable of sitting in it. 
I ts  main function had come to be that of a final court of appeal. 
At the various sessions, which were regularly held at  Paris. ap- 
peared the baillis and seneschals, who were called upon to answer 
for the cases they had judged and also for their administration. 
The accounts were received by members of the parlement at  the 
Temple and this was the origin of the chambre des comptes. 

At the end of this period the nobility became an exclusive class. 
I t  became an established rule that a man had to be noble in order 
to be made a knight and even in order to acquire a fief; but in this 
latter respect the king made exceptions in the case of roturiers, 
who were licensed to take up fiefs, subject to a payment known 
as the droits de franc fief. The church maintained its privileges; 
a few attempts only were made to restrain the abuse, not tlie ex- 
tent, of its jurisdiction. This jurisdiction was during the 12th 
century to a certain extent regularized, the bishop nominating a 
special functionary to hold his court; this was the oficialis (Fr. 
oficiak), whence the name of oficialite' later applied in France to 
the ecclesiastical jurisdictions. On one point, however, the former 
rights of the church were diminished. I t  preserved the right of 
freely acquiring personal and real property, but though it could 
still acquire feudal tenures, i t  could not keep them; it must alienate 
the property again within a year and a day. The reason for this 
new rule was that the church is a proprietor who does not die and 
in principle does not surrender its property; consequently, the 
lords had no longer the right of exacting payments on the aliena- 
tions of those tenures which it acquired. In this period the form 
of the episcopal elections underwent a change, the electoral college 
coming to consist only of the canons composing the chapter of 
the cathedral church. 

During the same period criminal law was profoundly modified. 
Under the influence of Roman law a system of arbitrary penalties 
replaced those laid down by the customs, which had usually been 
fixed and cruel. The criminal procedure of the feudal courts had 
been based on the right of accusation vested only in the person 
wronged and his relations; for this was substituted the inquisi- 
torial procedure which had developed in the canon law at the 
end of the 12th century and was to become the proce'dure ci 
l'extraordznaire of the ancien re'gime, which was conducted in 
secret and without free defense and debate. Of this procedure 
torture came to be an ordinary and regular part. 

The customs, which at that time contained almost the whole of 
the law for a great part of France, were not fixed by being written 
down. In  that part of France which was subject to customary 
law (la France coutumidre) they were defined when necessary by 
the verdict of a jury in what was called the enquite par turbes; 
some of them, however, were, in part at least, authentically re- 
corded in seignorial charters. chartes de ville or chartes de cou- 
tume. Their rules were also recorded by experts in private works 
or collections called livres coutumiers, or simply coutumiers (cus- 

tomaries). The most notable of these are  Les Coutumes d e  
Beauvoisis of Philippe de Beaumanoir; the TrBs ancien coutumier 
de Normandie and the Grand coutumier de Normandie; the Con- 
seil ci u n  ami of Pierre des Fontaines; the $tablissements de Saint 
Louis; and the Livre de jostice et de plet. At the same time the  
clerks of important judges began to collect in registers notable de- 
cisions; thus the old decisions of the exchequer of Sormandy and 
the Olim registers containing the earliest decisions of the parle- 
ment of Paris are still extant. 

THE LIMITED MONARCHY O F  T H E  VALOIS 

The 14th and 15th centuries were the age of the limited mon- 
archy. In  this period certain rules for the succession to the throne 
were fixed by precedents: the exclusion of women and of male 
descendants in the female line and the principle that a king could 
not by an act of will change the succession of the crown. The 
former curia regis, with its universal jurisdiction, was divided 
into sections, each competent in its own sphere: the parlement, 
for matters of justice; the chambre des comptes, for finance; and 
the conseil du roi, an administrative and governing council, not a t  
all of a feudal character. The number of members of the conseil 
was at  first small, but soon the brevet of conseiller d u  roi e n  ses 
conseils was given to numerous representatives of the clergy and 
nobility, the great officers of the crown becoming members by  
right. Side by side with these officials, whose power was then 
at  its height, there were gradually evolved more subservient min- 
isters who could be dispensed with at  will. From the 14th century 
clercs du secret and secre'taires des finances were descended the 
15th-century secre'taires des commandements du roi, who in the 
16th century developed into the secre'taires d'e'tat. The  college of 
peers of France was continually being changed as the great fiefs 
were annexed to the crown. While the six ecclesiastical peerages 
remained unalterable, Philip the Fair raised the duchies of Brittany 
and Anjou and the coustship of Artois to  the rank of peerages 
of France; eventually the peerage, considered as a title of honour, 
ceased to be attached to the major fiefs, and there was a constant 
increase in the numbers of lay peers. 

T h e  Rise of t h e  States  General.-At the beginning of the 
14th century appeared the states-general (e'tats ge'ne'raux), the 
origin of which can be traced to the assemblies of barons. prelates 
and bourgeois which used to meet in the vicinity of the curia regis 
to offer the king "counsel" and "help" (aide) .  Their power 
reached its height a t  the crisis of the Hundred Years' War  during 
the reign of King John 11. Then they were frequently convened, 
to vote the subsidies that the king needed for the war; and they 
sought to establish their control over the government. With the 
return of peace, they were no longer summoned; indeed they were 
not convened at  all between 1484 and 1560. As their powers were 
never defined, they remained an instrument devoid of authority to  
which the government turned in times of stress. At the same 
time there arose the provincial estates, which were in miniature 
for each province what the states-general were for the whole 
kingdom. Later it  became a privilege for a province to have its 
own assembly; those which did so were never rightfully subject 
to the royal taille and kept, a t  least formally, the right of sanction- 
ing, by means of the assembly, the subsidies which took its place. 
Hence it became the endeavour of the crown to suppress these 
provincial assemblies, which in the 14th century were to  be found 
everywhere; from the outset of the 15th century they began to 
disappear in central France. ' 

R o y a l  Taxation.- The most characteristic feature of this 
period was the institution of universal taxation by the crown. 
Hitherto, the king's sole revenues were those which he exacted in 
his capacity of feudal lord together with the income arising from 
certain crown rights which he had preserved or regained. But 
these revenues, known later as the income of the royal domain 
and later still as the finances ordinaires, became insufficient in pro- 
portion as the royal power increased; it  became a necessity for the 
monarch to be able to levy imposts throughout the whole extent 
of the provinces annexed to the crown, even upon the subjects of 
the different lords. This he could only do by means of the co- 
operation of those lords, lay and ecclesiastical, who alone had the 



FRENCH LAW AND IhTSTITUTIONS 
right of taxing their subjects; the co-operation of the privileged 
towns, which had the right to tax themselves, was also necessary. 
I t  was in order to obtain this consent that the states-general, in 
most cases, and the provincial assemblies, in all cases, were con- 
voked. In  some cases, however, the king adopted different meth- 
ods; for instance, he sometimes utilized the principle of the feudal 
aids. In  cases where his vassals owed him, as overlord. a pecu- 
niary aid, he substituted for the sum paid directly by his rassals 
a tax levied by his own authority on their subjects. I t  is in this 
way that for 30 years the necessary sums were raised. without any 
vote from the states-general, to pay the ransom of King John 11. 
But in principle the taxes were sanctioned by the states-general in 
the 14th century. Whatever form they took, they were given the 
general name of aides or auxilia and were considered as occasional 
and extraordinary subsidies, the king being obliged in principle to 
"live of his own." Certain aides, it is true, tended to become 
permanent in the reign of Charles V I ;  but the taxes were at first 
the sole resource of Charles VII .  With the consent of the states- 
general, an aide was levied, from 143 j, on the sale of certain con- 
sumer goods (particularly wine) and also a taille, from 1439. for 
the maintenance of a regular army. These imposts continued 
to be levied in peacetime, and Louis X I ,  far from suppressing 
them, augmented them so po~verfully that they became the treas- 
ury's chief resource up to the end of the ancien re'gime. 

Together with the taxes there was evolved the system of their 
administration. For the administration of the subsidies lvhich 
they granted, the states-general nominated from among their o\yn 
numbers surintendants ge'ne'razix or ge'ne'raux des finances and fur- 
ther, for each diocese or equivalent district, e'lus. Both had ju- 
dicial as well as fiscal powers. the latter constituting courts of first 
instance and the former courts of final appeal. After 1360 both 
ge'ndraux and e'lus were nominated by the king. The e'lus, or o f -  
ficiers des  e'lections, only existed in districts which were subject 
to  the royal taille; hence the di\-ision, so important in old France, 
into pays d'e'lections and pays d'e'tats. 

This dual system of financial administration. for revenue from 
the royal domain ( f inances ordinaires) and for imposts (jna?zces 
extraordinaires), led to the creation of two distinct administrative 
bodies: for the former, there was that of the recevezrrs du  doinaiize 
under four tre'soriers de France and a changeur du tre'sor; for the 
latter, there were the e'lz~s, seconded by the receveurs des tailles, 
with four ge'ndrazlx des finances and four recevezlrs ge'ne'ruzlx. The 
trdsoriers and the gdne'raux des finances formed a kind of minis- 
try of finance to the I jth-century monarchy. Their subordinates 
had both administrative and judicial functions; but two courts of 
law, the cour dzd tre'sor for the domain and the cour des aides for 
imposts, dealt with contentious matters a t  a higher stage. 

T h e  N e w  Army.-The army also was reorganized. Moreover, 
the military service attached to the fiefs was transformed for the 
profit of the king. who alone had the right of making war; it be- 
came the arrihre-ban, a term which had formerly applied to the 
leve'e e n  masse of all the inhabitants in times of national danger. 
Before the 14th century the king had only had the power of call- 
ing upon his own immediate vassals for service; henceforth all 
possessors of fiefs owed him, whether within the kingdom or on 
the frontiers, military service without pay and at their own ex- 
pense. Charles VII's army comprised the ,francs-archers furnished 
by the parishes, a militia which was only summoned in case of 
war, and companies of gendarmerie or heavy cavalry which were 
called contpagnies d'ordonnance. 

The new army led to the institution of the governors of prov- 
inces, who were to command the troops quartered there. At first 
they were only appointed for the frontiers and fortified places, 
but later the kingdom was divided into gouvernements ge'?ze'raux. 
There were at  first 1 2  of these, which were called in the middle 
of the 16th century the douze anciens gouvernenzents. Although 
strictly speaking. they had only military powers, the governors. 
always chosen from among the great lords. became in the provinces 
the direct representatives of the king and caused the baillis and 
seneschals to take a secondary place. 

T h e  Cour t s  U n d e r  t h e  Va1ois.-The courts of la\v continued 
to develop on the lines already laid dam-n. The parlevtent, vihich 

had come to be a judicial committee nominated every year, but 
always consisting in fact of the same persons, changed in the course 
of the 14th century into a body of magistrates ~ v h o  mere perma- 
nent but as yet subject to removal (see P A R L E M E X T ) .  The pro- 
vincial parlernents had arisen after and in imitation of that of 
Paris and had for the most part taken the place of some superior 
jurisdiction which had formerly existed in the same district when 
it had been independent (like Pro\rence) or when it had formeci one 
of the great fiefs (like Normandy or Burgundy). I t  was during 
this period also that the parlements acquired the right of opposing 
the registration (that is to say. the promulgation) of laws. of re- 
vising them and of making representations to the king xhen they 
refused registration. The other royal jurisdictions were completed 
(see C H ~ T E L E T ) .  Beside them arose another of great importance, 
which was of military origin, but later came to include all citizens 
under its authority. This was that of the provosts of the 
marshals of France (pre'v6ts des mare'chaux de France),  who 
were officers of the markchazlss&e (the gendarmerie of the time) ; 
they exercised criminal jurisdiction without appeal over crimes 
committed by vagabonds and by fugitives from justice and over 
a number of crimes of violence, ~vhatever the rank of the offender. 
Further, another class of officers came gradually into being in con- 
nection with the lam courts: the "king's men" (gens d u  ro i ) ,  the 
proczlretirs and avocats d z ~  roi, ~ h o  were at first simply those 
la~vyers n.ho represented the king in the l an  courts or pleaded for 
him when his interests were involved. From the 14th century 
on~vard the procureurs du  roi had full control over public prosecu- 
tions. In this period, too, appeared what was afterward called 
jlcstice retenzre, that is to say. the justice which the king adminis- 
tered, or was supposed to administer, in person. I t  was based on 
the idea that, since all justice and all judicial power reside in the 
king, he could not deprive himself of them by delegating their 
exercise to his officers and to the feudal lords. Consequently he 
could. if he thought fit, take the place of the judges and call up a 
case before his own council. He could reverse even the decisions 
of the courts of final appeal and, in some cases, used this means 
of appealing against the decrees of the parlements. In  these cases 
the king was supposed to judge in person; in reality they were 
examined by the muitres des reqirdtes and submitted to  the conseil 
du roi, at which the king was always supposed to be present and 
which had in itself no power of giving a decision. For this pur- 
pose there was soon formed a special committee of the council, 
which was called the conseil prit~e' or de jzcstice. The king fre- 
quently. by means of lettres de jz~stice, intervened in the procedure 
of the courts, by granting be'nifices, by which rules which were 
too severe were modified, and judgments were given in cases not 
covered by the common lax. By lettres de grcicc he granted re- 
prieve or pardon in individual cases. The most extreme form 
of royal intervention was made by means of lettres de caclzet 
( q . c . j ,  which ordered a subject to go without trial into a state 
prison or into exile. In other cases the king. as supreme judge, 
~vould set up extraordinary judicial commissions to hear suits in 
which his own interests were involved. 

The Ecclesiastical Settlement.- The condition of the church 
changed greatly during this period. The jurisdiction of the of i -  
cialitis Jvas very much reduced. even over the clergy. The de- 
velopment of jurisprudence gradually removed from the oficialite's 
causes of a purely secular character in which laymen only were 
concerned, such as wills and contracts; and in matrimonial cases 
their jurisdiction vias limited to those in which the foedzcs matri- 
monii n.as in question. For the acquisition of real property by 
ecclesiastical establishments the consent of the king was always 
necessary. 

In ecclesiastical patronage, from the 14th century onward the 
papacy encroached more and more upon the rights of the bishops 
over the inferior benefices, and of the electors, who usually con- 
ierred the superior benefices; at the same time it exacted from 
newly appointed incumbents heavy dues, which were included 
under the generic name of annates ( q . ~ . ) .  During the Great 
Schism these abuses grew. until by a series of edicts, promulgated 
with the consent and advice of the padement and the clergy, the 
Gallican Church was restored to the possession of its former liber- 
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ties, under the royal authority. Thus France was ready to accept 
the decrees of reform issued by the council of Base1 i q . ~ . ) ,  which 
i t  did, with a few modifications, in the Pragmatic Sanction of 
Charles VII,  adopted after a solemn assembly of the clergy and 
nobles at Bourges and registered by the parlement of Paris in 1438. 
I t  suppressed the annates and most of the means by which the 
popes disposed of the inferior benefices. For the choice of bishops 
and abbots, it restored election by the chapters and convents. 
The Pragmatic Sanction. however, nas  never recognized by the 
papacy, nor was it consistently and strictly applied by the kings. 

THE ABSOLUTE MONARCHY 

From the 16th century to the Revolution was the period of the 
absolute monarchy. The reigns of Francis I and Henry I1 clearly 
laid do~vn the principle of the absolute power of the croxn. The 
states-general were not assembled under these two reigns. though 
they reappeared in the second half of the 16th century thanks to 
the political disturbances of the period: they were summoned in 
1560 at Orlkans, in 1561 at Pontoise, and in 1576 and 1588 at 
Blois; and the League even convoked them once at Paris in I j93. 
But the states-general of the 16th century in spite of their good in- 
tentions and the great talents which were at their service. were no 
more effective than their predecessors. They were. however, to 
be called together yet again, as a result of the troubles that fol- 
lowed the death of Henry IV;  but their dissentions and po~rerless- 
ness were again strikingly exemplified, and they did not reappear 
until 1789. Other bodies, however, created by the royal power, 
were to carry on the struggle against it. There Trere the parle- 
ments ,  the political rivals of the states-general. Thanks to the 
principle according to which no law came into effect so long as 
i t  had not been registered by them, they had won the right of 
refusing registration, explaining their reasons to the king by means 
of the remonstrances. Before the end of the 17th century they 
had lost this power. The ordinance of 1667 on civil procedure and. 
above all. a declaration of 1673 ordered the parlement to register 
the laws as soon as it received them and without any modification. 
I t  was only after this registration that they were allo~ved to draw 
up remonstrances, which were henceforth futile. The nobles. as a 
body, had also become politically impotent. -It the same time the 
central government underwent changes. The great officers of the 
crown disappeared one by one. Of those in the first rank only the 
chancellor survived till the Revolution. .\part from him, the 
king's real ministers were the secretaries of state. generally four 
in number, who were always removable and were not chosen from 
among the great nobles. For purposes of internal administration, 
the provinces were divided between them, each of them corre- 
sponding by despatches with the areas which were assigned to him. 
Any other business (except legal affairs. vvhich belonged to the 
chancellor, and finance) was divided among them according to 
convenience. At the end of the 16th century. however, were 
evolved two regular departments. those of war and foreign affairs. 
From the time of Francis I, the administration of the finances 
underwent many changes. The control exercised over it by the 
tre'soriers de France and the ge'ne'raz~x des finances jointly was sup- 
pressed, and new systems were set up instead. For a time there 
was a tre'sorier de 1'8pargne; then he \\.as superseded by the 
surintendant des fi~zances. hleanwhile the tve'sovicrs de France 
and the ge'ne'raux des finances were becoming provincial officers. 
and their powers were distributed among several officers with equal 
authority. These constituted the bzlreazix des finances which aere 
responsible for large areas known as ge'?ze'ualitbs. The fall of 
Nicolas Fouquet led to the suppression of the office of szl~intetzd- 
ant ;  but Jean Baptiste Colbert soon again became practically a 
minister of finance, under the name of contr6lez~r ge'ne'rul des 
fi9zances, both title and office remaining until the Revolution. 

The conseil d u  roi was an important organ of the central gov- 
ernment. and for a long time included among its members repre- 
sentatives of the nobility and clergy. Besides the councillors of 
state (conseillers d'e'tat), its ordinary members. the great officers 
of the crown and secretaries of state, princes of the blood and 
peers of France were members of it by right. Further, the king 
was accustomed to grant the brevet of councillor to a great num- 

ber of the nobility and clergy who could be called upon to  sit in  
the council and give an opinion on matters of importance. But 
in the I 7th century the council tended to differentiate its functions, 
forming three principal sections. one for political, one ior  financial 
and the third for questions of administration and justice. Under 
Louis XIV it took a definitely professional, administrative and 
technical character. The co~zseillers & brevet were all suppressed 
in 1 6 ~ 3 ,  and the peers of France ceased to be members df the 
councll. The political council, or conseil d'en haut ,  had no e x  
oficio members, not even the chancellor; the secretary of state 
for foreign affairs, horrever. necessarily had entry to i t :  i t  also 
included a small number of persons chosen by the king and bearing 
the title of ministers of state (n~in is t res  d'e'tat). The other im- 
portant sections of the conseil du  roi mere the conseil des finances, 
organized after the fall of Fouquet, and the conseil des de'piches, 
in which sat the four secretaries of state, dealing with everything 
concerned with internal administration (except finance), including 
the legal business connected with this administration. 

The chief authority in the provincial administration belonged 
in the 16th century to the governors of the provinces. But a t  the 
end of that century commissioners were charged with temporary 
duties there: and these commissioners became regular. in the 17th 
century. under the name of intendants. The in tendants ,  after a 
period of conflict with the governors and the parlements, became 
absolute masters of the administration wherever there were no 
provincial estates. Each one was at the head of a ge'ne'ralite', en- 
joying full administrative authority. (See  ISTENDAST.) 

The towns having a municipal organization preserved in the 
16th century a fairly wide autonomy. Under Louis XIV their in- 
dependence rapidly declined. They were placed under the tutelage 
of the intendants,  whose sanction or that of the conseil d u  roi was 
necessary for all acts of any importance. I n  the closing years of 
the I 7th century. the municipal officials ceased, even in principle, 
to be elective. Their functions ranked as offices which were, like 
royal offices: saleable and heritable. 

T h e  Sale  of Offices.-The sale of royal offices is one of the 
characteristic features of the ancien re'gime. I n  the 16th century, 
under Francis I at the latest. the crown itself began officially to  
sell offices. taking a fee from those upon whom they were con- 
ferred. In  the judicial system, the practice had a favourable 
result, assuring security of office to the judges; for the king 
could not reasonably dismiss an official arbitrarily without re- 
funding the fee which he had paid. On the other hand. i t  con- 
tributed to the development of the dues paid by litigants to the 
judges. The system was extended to all official functions. even 
to financial posts. I t  was completed by the recognition of the 
rights in the sale of offices as hereditary; the right of resigning 
the office on payment of a fee. either in favour of a competent 
descendant or of a third party, passed to the heirs of an official 
who had died without having exercised this right himself. Through 
this development there arose a class of men who, though bound in 
many ways to the cro\\-n. were actually independent. Hence the 
tendency in the 16th century to create new and important func- 
tions under the form. not of offices, but of simple commissions, 
as had been done in the case of the intendants in the I 7th. 

P u b l i c  Law in t h e  1 6 t h  Century.- In this period the essen- 
tial principles of public law Trere defined. There were, in the first 
place. the fundamental laws of the realm, which were true con- 
stitutional principles, considered as binding the king himself: so 
that. although he Tras sovereign, he could neither abrogate nor 
modify nor violate them. There was, h o ~ ~ e v e r .  some discussion 
as to \That rules actually came under this category, except in the 
case of two series about which there was no doubt: those 1%-hich 
dealt \\-ith the succession to the cr0n.n and forbade the king to  
change its order: and those which proclaimed the inalienability 
of the royal domain against which no title by prescription was 
valid. This last principle admitted only two exceptions: the for- 
mation of appanages, and the sale of land to meet the necessities 
o i  war. T~ith a perpetual option of redemption and the ever- 
present possibility that the transaction ~ r o u l d  be revoked by the 
king. as in many instances it w s .  

There was in the second place the theory of the rights, fran- 
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chises and liberties of the Gallican Church. This body of doctrine 
rested chiefly on three principles: firstly, that the temporal power 
was absolutely independent of the spiritual power; secondly, that 
the pope had authority over the clergy of France in temporal 
matters and matters of discipline only by the consent of the king; 
thirdly, that the king had authority over and could legislate for the 
Gallican Church in temporal matters and matters of discipline. 
The old public law provided a safeguard against the violation of 
these rules in the process known as the appel comme  d'abus, defi- 
nitely established during the 16th century. It was heard before 
the parlenzents, but could, like every other case, be evoked before 
the royal council. I ts  effect was to annul any act of the ecclesiasti- 
cal authority due to abuse or contrary to French law. The Prag- 
matic Sanction had been abrogated and replaced by the concordat 
of 1516, which preserved many of the enactments of the Prag- 
matic Sanction, notably those which protected the collation of 
the inferior benefices from the encroachments of the papacy; on 
the other hand the greater benefices. bishoprics and abbeys were 
in the king's gift and were awarded as he pleased (this power 
weighed heavily on clerical life up to the end of the ancien rkgime). 
The parlement of Paris was unwilling to register the concordat, 
but the crown easily overcame its resistance. 

I n  the 16th century also, contributions to the public services 
drawn from the immense possessions of the clergy were regular- 
ized. Since the second half of the 12th century at least, the kings 
had in times of urgent need asked for subsidies from the church, 
and ever since the Saladin tithe of Philip Augustus this contribu- 
tion had assumed the form of a tithe. Such tithes were fairly fre- 
quently granted by the clergy of France. After the conclusion of 
the concordat. Leo X granted the king a tithe (ddcime)  under the 
pretext of a ~ro jec ted  war against the Turks. The concession was 
several times renewed until, by force of custom, the levying of 
these tithes became permanent. But in the middle of the 16th 
century the system changed. The crou7n was heavily in debt, and 
its needs had increased. The property of the clergy having been 
threatened by the states-general of I j60 and 1561. the king pro- 
posed to them to remit the bulk of the tithes and other dues in 
return for the payment by them of a sum equivalent to the pro- 
ceeds of the taxes which he had mortgaged A formal contract 
to this effect was concluded at Poissy in I j61 between the king 
and the clergy of France. In 1580 a new assembly of the clergy 
renemed the agreement, which was henceforward always renewed 
every ten years. Thus every ten years a great elective assembly 
of the clergy became necessary. There were two stages in the 
election, a preliminary one in the dioceses and a further election 
in the ecclesiastical provinces, each province sending four deputies 
to the general assembly, two of the first rank. that is to say, chosen 
from the episcopate, and two of the second rank. which included 
all the other clergy. The dons gratuits (benevolences) voted by 
the assembly comprised a fixed sum equivalent to the old tithes 
together with supplementary sums levied for some particular oc- 
casion. The church, on its side, profited by this arrangement in 
order to obtain the commutation or redemption of the taxes affect- 
ing ecclesiastics considered as individuals. This settlement only 
applied to the "clergy of France." that is to say, to the clergy of 
those districts which were united to the crown before the end 
of the 16th century. The provinces annexed later, called pays 
e'trangers, or pays conquis, had in this matter, as in many others, 
an arrangement of their own. 

At the end of the 16th century a reasonable balance had been 
established among the Christians of France. The Edict of Nantes. 
in 1598, granted the Protestants full civil rights and liberty of 
public worship in many places and notably in all the royal bail- 
liages, though restrictive clauses made it possible to regard it as a 
temporary concession: a measure of tolerance, the edict did not 
proclaim the right to freedom of conscience. The Catholics, 
whose religion was essentially a state religion, had never accepted 
this arrangement as final, and at last. in 1685, under Louis XIV, 
the edict was revoked and the Protestant pastors expelled from 
France. Their followers were forbidden to leave the country, but 
many succeeded nevertheless in escaping abroad. The position 
of those who remained behind was peculiar. Laws passed in 171 j 

and 1724 established the legal theory that there were no longer any 
Protestants in France. but only vieux catholiques and nouveaux 
convertis. The result was that henceforth they had no longer any 
regular civil status, the registers containing the lists of Catholics 
enjoying civil rights being kept by the Catholic clergy. 

The  Parlements ,  1715-89.-The form of government estab- 
lished under Louis XIV was preserved without any fundamental 
n~odification under Louis XV. The parleme?zts had regained their 
ancient rights in consequence of the parlement of Paris having. in 
171 j, set aside the will of Louis XIV as being contrary to the 
fundamental laws of the kingdom, in that it laid down rules for 
the composition of the council of regency and limited the power 
of the regent. This nealy revived power they exercised freely, 
and all the more so since they were the last surviving check on the 
royal authority. They became at this period the avovied repre- 
sentatives of the nation; they contested the validity of the regis- 
tration of laws in the lits de justice, asserting that laws could only 
be made obligatory when the registration had been freely endorsed 
by themselves. Before the registration of edicts concerning taxa- 
tion they demanded a statement of the financial situation and the 
right of examining the accounts. Finally, by the theory of the 
classes, which considered the various parlements of France as 
parts of one and the same body, they established among them a 
political union. These pretensions the crown refused to recognize. 
Louis XV solemnly condemned them in a lit de justice of Dec. 
1770, and in 1771 the chancellor Renk Maupeou took drastic 
measures against them. The magistrates of the parle?ne?zt of 
Paris were removed, and a new parlement was constituted, includ- 
ing the members of the grand conseil, which had also been abol- 
ished. The cozir des aides of Paris, which had made common 
cause with the pnrlement, was also suppressed and many of the 
provincial parlenzents were reorganized. These actions, the coup 
d'Ctat of the chancellor Maupeou, as they were called, produced 
an immense sensation. 

Organiza t ion  of t h e  Army.-The permanent army was fur- 
ther developed. The gendarmerie or heavy cavalry was continu- 
ously increased in numbers. On the other hand, the francs archers 
fell into disuse after Louis X I ;  and, after a fruitless attempt had 
been made under Francis I to establish a national infantry, a sys- 
tem of voluntary enlistment was introduced. The system of pur- 
chase underlay the uhole military organization. Each regiment 
was the property of a great lord; the captain was. so to speak, 
owner of his company, or rather a contractor, who, in return for 
the sums paid him by the king, recruited his men and gave them 
their uniforms, arms and equipment. Up to the end of the 17th 
century, the army had consisted exclusively of mercenary volun- 
teers. Then a far-reaching change was made with the introduction 
of compulsory recruiting, on which the organization of the militia 
(milices) was based. Thereafter the two systems existed side by 
side. Each parish had to furnish one recruit to the militia, but 
the force was very rarely raised from the towns. The purpose for 
which these men were employed varied from time to time. Some- 
times, as under Louis XIV, they were formed into special active 
regiments. Under Louis XV and Louis XVI they were formed 
into rdgiments provinci?ux, which constituted an organized re- 
serve. But their chief use was during the war, when they were 
individually incorporated into various regiments to fill up the gaps. 

Under Louis XV, the duc de Choiseul suppressed what he called 
the "farming of companies" (compagnie-ferme) ; recruiting be- 
came a function of the state, and voluntary enlistment a contract 
between the recruit and the state. Arms, uniforms and equipment 
were furnished by the king. Choiseul also equalized the numbers 
of the military units, and his reforms, together with a few others 
effected under Louis XVI, produced the army which fought the 
first campaigns of the Revolution. 

Taxat ion,  17th-18th Centuries.-One of the most distinctive 
features of the ancien re'ginze was excessive taxation. The taxes 
imposed by the king were numerous, and, moreover, hardly any 
of them fell on all parts of the kingdom. To this territorial 
inequality was added the inequality arising from privilege. Ec- 
clesiastics, nobles and many of the crown officials were exempted 
from the heaviest imposts. I n  the 17th and 18th centuries certain 
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important new taxes were established: between 1695 and 1698 the 
capitation, and in I 7 19 the tax of the dixiime,  which became under 
Louis XV the tax of the vingti imes.  These two imposts had been 
intended to affect every subject in proportion to his income; but 
so strong was the system of privilege, that as a matter of fact the 
chief burden fell upon the roturiers. The income of a roturier 
who was not exempt was thus subject in turn to three direct im- 
posts, the taille, the capitation and the vingtikmes, and the appor- 
tioning or assessment of these was extremely arbitrary. In  ad- 
dition to indirect taxation strictly so called, France under the 
ancien re'gime was subject to the traites, or customs, which were 
not only levied at the frontiers on foreign trade, but also included 
many internal customhouses for trade betmeen different provinces. 
Their origin mas generally due to historical reasons; thus, among 
the provinces repute'es e'trangdres were those which in the 14th 
century had refused to pay the aides for the ransom of King 
John 11, also certain provinces which had refused to allow customs 
offices to be established on their foreign frontier. Colbert had 
tried to abolish these idternal duties, but had only succeeded to a 
limited extent. 

The indirect taxes, the traites and the revenues of the royal 
domain were farmed out by the crown. At first a separate con- 
tract had been made for each impost in each dlection, but later 
they were combined into larger blocks, as is shown by the name of 
one of the customs districts, l'enceinte des cinq grosses fermes. 
From the reign of Henry IV the levying of each indirect impost 
was farmed en bloc for the whole kingdom, a system known as the 
ferqnes ge'ne'rales; but the real ferme ge'ne'rale, including all the 
imposts and revenues which were farmed in the mhole of France, 
was only established under Colbert. The ferme ge'ne'rale was a 
powerful company, employing a vast number of men, most of 
whom enjoyed various privileges. Besides the royal taxes, seign- 
iorial imposts sunlived under the form of tolls and market dues. 
The lords also often possessed local monopolies or banalite's; e.g., 
the right of the common bakehouse ( f o u r  banal). 

Decline of t h e  Ecclesiastical Courts.-The ecclesiastical ju- 
risdictions survived to the end of the ancien re'gime, but with di- 
minished scope. A series of ingenious legal theories had gradually 
deprived them of most of the cases which they had formerly enter- 
tained. In the 18th century civil suits in which the clergy were 
defendants were normally taken before secular tribunals, and ever 
since the first half of the 17th century, for all grave offenses, the 
royal judge could pronounce a sentence of corporal punishment 
on a guilty cleric without this necessitating his previous degrada- 
tion. The inquiry into the case was, it is true, conducted jointly 
by the royal and the ecclesiastical judge, but each of them pro- 
nounced his sentence independently. All cases concerning bene- 
fices came before the royal judges. Finally, the oficialite's only 
possessed a very limited jurisdiction over laymen, even in the mat- 
ter of marriage. The parish priests, however, continued to enter 
declarations of baptisms, marriages and burials in registers kept 
according to the civil laws. 

L a w  a n d  Legislation.-The general customs of the pays cou- 
tumiers were almost all officially recorded in the 16th century. 
Drafts were prepared by the officials of the royal courts in the 
chief town of the district and were then submitted to the govern- 
ment. The king then appointed commissioners to visit the district 
and promulgate the customs on the spot. For the purpose of this 
publication the lords, lay and ecclesiastical, of the district, ~ i ~ i t h  
representatives of the towns and of various bodies of the inhabit- 
ants, were summoned for a given day to the chief town. In this 
assembly each article was read. discussed and put to the vote. 
Those which were approved by the majority were thereupon de- 
creed (de'cre'te's) by the commissioners in the king's name; those 
which gave rise to difficulties were put aside for the padement to 
settle when it registered the coutume. The coutumes in this form 
became practically written l a y ;  henceforward their text could 
only be modified by a formal revision carried out according to the 
same procedure as the first version. 

Legislation by oudonnances, e'dits, de'clarations or lettres pat- 
entes, emanating from the king, became more and more frequent; 
but the character of the grandes ordonnances, which were of a far- 

reaching and comprehensive nature, underwent a change during 
this period. In  the q t h ,  15th and 16th centuries they had been 
mainly ordonnances de re'formation (i.e., revisions of previous 
laws), which were most frequently drawn up after a sitting of the 
states-general, in accordance with the suggestions submitted by  
the deputies. The last of this type was the ordinance of 1629, 
promulgated after the states-general of 1614 and the assemblies 
of notables which had followed it. In  the 17th and 18th centuries 
they became essentially codifications, comprising a systematic and 
detailed statement of the whole branch of law. The  first series of 
codifying ordinances under Louis XIV, inspired by Colbert and 
carried out under his direction, included the ordinance of 1667 on 
civil procedure; that of 1670 on the examination of criminal cases; 
that of 1673 on the commerce of merchants; and that of 1681 
on the regulation of shipping (the last two form between them a 
complete code of commerce by land and sea). The  second series, 
under Louis XV, due to the chancellor d'Aguesseau, led chiefly 
to the regulation, by the ordinances of 1731, 1735 and 1747, of 
deeds of gift between living persons, wills and property left in 
trust. Under Louis XVI some mitigation was made of the crimi- 
nal law, notably the abolition of torture. 

L a n d  Tenure.-The system of land tenure which prevailed 
in the 18th century preserved many features of feudalism. The  
fief, although it still implied homage from the vassal, no longer 
involved any service on his part (excepting that of the arridre-ban 
due to the king); but when a fief changed hands the Iord still 
exacted his profits. Tenures held by rotui*iers were generally sub- 
ject to periodical and fixed contributions for the profit of the lord. 
Serfdom had disappeared from most of the provinces of the king- 
dom; among all the coutumes which were officially codified, not 
more than ten or so still recognized this institution. An edict of 
Louis XVI of 1779 abolished serfdom on crown lands and miti- 
gated the condition of the serfs who still existed on the domains 
of individual lords. By 1789 the number of serfs in  the kingdom 
was insignificant. 

THE FRENCH REVOLUTION 

The Revolution destroyed the ancien re'gime. The  Constituent 
Assembly suppressed nobility and forbade any one to bear its ti- 
tles, emblems and arms. The Legislative Assembly eliminated, 
without indemnity, all feudal rights for which the original deed of 
concession could not be produced. The Convention entirely 
abolished all feudal rights. though it maintained, subject to  re- 
demption, those tenures and charges which were solely connected 
with landed property and not feudal. 

A d m i n i s t r a t i v e  Reorganization.- The Constituent Assem- 
bly gave to France a new administrative division, into depart- 
ments, districts, cantons and communes; and this division, which 
mas intended to make the old provincial distinctions disappear, had 
to serve all purposes, the department being the unit for all public 
services. Apart from certain changes in detail, this settlement 
was definitive and exists to the present day. But there was a 
peculiar administrative organism depending on this arrangement. 
The constitution of 1791, it  is true, made the king t h e  titulary 
head of the executive power; but the internal administration of 
the kingdom u a s  not actually in his hands. I t  was deputed, under 
his orders, to bodies elected in each department, district and com- 
mune. The municipal bodies were directly elected by citizens duly 
qualified; other bodies were chosen by the method of double elec- 
tion. Each body consisted of two parts: a council, for deliberative 
purposes, and a bureau or directoire chosen by the council from 
among its numbers to form the executive. These were the only 
instruments for the general administration and for that of the di- 
rect taxes. The king could, it  is true, annul the illegal acts of these 
bodies, but not dismiss their members; he could merely suspend 
them from exercising their functions, but the matter then went 
before the Legislative Assembly, which could maintain o r  remit 
the suspension as it thought fit. The king had not a single agent 
chosen by himself for general administrative purposes. This was 
a reaction, though a very exaggerated one, against the excessive 
centralization of the ancien re'gime, and resulted in  an absolute 
administrative anarchy. The organization of the revolutionary 
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government partly restored the central authority; the councils of 
the departments were suppressed; the Committee of Public Safety 
and the "representatives of the people on mission" were able to 
remove and replace the members of the elected bodies; and also, 
by an ingenious arrangement, national agents were established in 
the districts. The constitution of the year I11 continued on these 
lines, simplifying the organization established by the Constituent 
Assembly, while maintaining its principle. The department had 
an administration of five members, elected as in the past. but hav- 
ing executive as well as deliberative functions. The district was 
suppressed. The communes retained only a municipal agent 
elected by themselves; the actual municipal body, the importance 
of which was considerably increased, was removed to the canton, 
and consisted of the municipal agents from each commune and a 
president elected by the duly qualified citizens of the canton. The 
Directory was represented in each departmental and communal 
administration by a commissary appointed and removable by itself 
and could dismiss the members of these administrations. 

J u d i c i a l  System.-The Constituent Assembly decided on the 
complete reorganization of the administration of justice. This 
was accomplished on a very simple plan, which realized that ideal 
of the two degrees of justice which we have noticed under the 
ancien re'ginte. In the lower degrees it created in each canton a 
justice of the peace ( juge  de paix),  the idea and name of which 
were borrowed from England, but which differed very much from 
the English justice of the peace. H e  judged, both with and with- 
out appeal, civil cases of small importance; and, in cases which 
did not come within his competency, it mas his duty to try to 
reconcile the parties. I n  each district n7as established a civil court 
of five judges. For cases coming under the district court, the 
assembly had preserved the right of appeal in cases involving sums 
above a certain figure. 

With regard to criminal prosecutions, there was in each depart- 
ment a court which judged crimes with the assistance of a jury; 
i t  consisted of judges borrowed from district courts and had its 
own president and public prosecutor. Correctional tribunals, 
composed of juges de paix, dealt with misdemeanours. The as- 
sembly preserved the commercial courts, or consular jurisdictions, 
of the ancien re'gime. There was a tribunal de cassation, the pur- 
pose of which \i7as to preserve the unity of jurisprudence in 
France; it  dealt with matters of law and not of fact, considering 
appeals based on the violation of law, whether in point of matter 
or of form, and if such violation were proved. sending the matter 
before another tribunal of the same rank for retrial. All judges 
were elected for a term of years. The Constituent Assembly re- 
quired proof of professional qualifications from all judges except 
the juges de paix. But the system was really the same as that of 
the administrative organization. The king appointed the cornmis- 
saires d u  roi attached to the district courts, criminal tribunals and 
the court of cassation but could not revoke an appointment once 
made. The Convention did not change this general organization; 
but it  suppressed the professional guarantees required in the case 
of candidates for a judgeship, so that henceforth all citizens were 
eligible; and it  also caused nem elections to take place. Moreover, 
the Convention not infrequently removed and replaced judges 
without further election. The constitution of the year I11 pre- 
served this system, but introduced one considerable modification. 
I t  suppressed the district courts and in their place created in each 
department a civil tribunal of 2 0  judges. 

The Army.-The Constituent Assembly suppressed the militia 
and maintained the standing army, essentially according to the old 
type. The assembly proclaimed, however, the principle of com- 
pulsory and personal service, under the particular form of the na. 
tional guard, to which all qualified citizens belonged and in which 
almost all ranks were conferred by election. This institution, 
with many successive modifications and long periods of inactivity, 
lasted till 1 8 7 1 .  For purposes of war the Convention, in addition 
t o  voluntary enlistments and the resources furnished by the na- 
tional guard and apart from the forced levy of 300,000 men in 
1793, decided to call on the communes to furnish men, thus re- 
viving the principle of the militia. The Directory's law of 6 Fruc- 

under a strict form of conscription: Frenchmen aged from 20 to  
2 5  (de'fenseurs conscrits) were divided into five classes, each in- 
cluding the men born in the same year, and were liable until they 
were 2 5  years old to be called up for active service, the whole pe- 
riod of service not exceeding four years; no class was called upon 
until the younger classes had been exhausted, and the sending of 
substitutes was forbidden. This law, with a few later modifica- 
tions, provided for the French armies up to the end of the empire. 

Taxation.-The Constituent Assembly abolished nearly all the 
taxes of the ancien re'gime except the stamp duty and that on the 
registration of acts (the old contrSle and centi ime dcnier). The 
customs were maintained only at the frontiers for foreign trade. 
One change was thought to be extremely important: imposts 
sanctioned by the sovereign power were now described as "con- 
tributions," to mark each citizen's desire to share in the state's 
expenditure. But this purely formal modification made no differ- 
ence' to the way in which public liabilities were distributed. I n  
the establishment of new taxes the assembly did away with in- 
direct taxation on objects of consumption and made the principal 
direct tax the tax on land. Next in importance were the contribu- 
tion personnelle et mobili2re and the patentes, which, though con- 
siderably modified later, are still essentially the basis of the French 
system of direct taxation. Under the Directory there was a partial 
reappearance of indirect taxation in the octrois of the towns, which 
had been suppressed by the Constituent Assembly. 

Religious Liberty.-The Constituent Assembly gave the 
Protestants liberty of worship and full rights; it also gave Jews 
the status of citizen and political rights. With regard to the Catho- 
lic Church, the assembly first abolished tithes and then national- 
ized the church lands, a t  the same time providing salaries for the 
clergy. Next it  suppressed the religious orders, granting pensions 
to their former members. Finally, however, it enacted the civil 
constitution of the clergy, setting up an entirely new system for 
the organization of the church. Under this, the departments were 
taken as the chief regional units in the place of the old dioceses; 
and the bishops were elected by the electoral assembly of the de-, 
partment and the cure's by the electoral assembly of the district. 
This unfortunate piece of legislation, together with the civic oath 
imposed on the clergy, was a source of endless troubles. The con- 
stitutional church was, however, abolished as a state institution 
by the Convention. The laws of the years I11 and IV, in proclaim- 
ing the liberty of worship, declared that the republic neither en- 
dowed nor recognized any form of worship. 

Civic a n d  C r i m i n a l  Law.-The assemblies of the Revolution, 
besides the laws which, by abolishing feudalism, altered the char- 
acter of real property, passed many others concerning civil law. 
The most important are those of 1 7 9 2 ,  passed by the Legislative 
Assembly, which organized the registers of the e'tat civil kept by 
the municipalities and laid down rules for marriage as a purely 
civil contract. Divorce was admitted to a practically unlimited 
extent; it was possible not only for causes determined by law and 
by mutual consent, but also for incompatibility of temper and 
character proved, by either husband or wife, to be of a persistent 
nature. Next came the laws of the Convention as to inheritance, 
imposing perfect equality among the natural heirs and endeavour- 
ing to ensure the division of properties. Illegitimate children were 
considered by these laws as on the same level with legitimate chil- 
dren. In criminal law their work was still more important. I n  
1791 the Constituent Assembly gave France its first penal code. 
I t  was inspired by humanitarian ideas, still admitting capital pun- 
ishment, though accompanied by no cruelty in the execution; 
but none of the remaining punishments was for life. Long im- 
prisonment with hard labour was introduced. Finally, as a re- 
action against the former system of arbitrary penalties, there came 
a system of fixed penalties determined. both as to its assessment 
and its nature, for each offense, which the judge could not modify. 
The Constituent Assembly also reformed the procedure of crimi- 
nal trials and, taking English law as model, introduced the jury, 
with the double form of jury d'uccz~sation and jury de jugemgnt. 

THE CONSULATE AND THE EMPIRE 

t idor ,  yea; VI, established compulsory military service for all, The constitutional changes of the consulate and empire, though 
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all, either in their full text or in principle, were submitted to popu- 
lar vote by means of a ple'biscite, had all the same object: to as- 
sure absolute poner to Napoleon, while preserving the forms and 
appearance of liberty. Popular suffrage became universal; but 
the citizens in effect merely nominated the candidates, and it was 
the senate which chose from among them the members of the 
various so-called elected bodies, even those of the political as- 
semblies. According to the constitution of the year VIII,  the first 
consul possessed the executive pori7er in the widest sense of the 
word, and he alone could initiate legislation. There were three 
representative assemblies in existence. but one of them, the corps 
lkgislatif, passed laws without discussing them and without the 
power of amending the suggestions of the government. The tribu- 
nate, on the contrary. discussed them, but its vote was not neces- 
sary for the passing of the law. The senate was the guardian and 
preserver of the constitution; its chief function was to annul laws 
and acts submitted to it by the tribunate as being unconstitu- 
tional. This original organization was naturally modified during 
the course of the consulate and the empire; and a whole body, 
the tribunate, which was the only one which could preserve some 
independence, disappeared, without resort to a plebiscite. The 
importance of another body, on the contrary, the conseil d'e'tat, 
which consisted of members appointed by Napoleon, continually 
increased. I t  was this body which really prepared and discussed 
the lans;  and it was its members who advocated them before the 
corps le'gislatif, to which the tribunate also sent orators to speak 
on its behalf. The ministers, who had no relation with the legis- 
lative power, were merely the agents of the head of the state, 
freely chosen by himself. Napoleon, however, found these powers 
insufficient and arrogated to himself others: thus he frequently de- 
clared war upon his own authority, in spite of the provisions to  
the contrary made by the constitution of the year VIII ;  and simi- 
larly, under the form of dkcrets, he made what were really laws. 
These were afterward called dkcrets-lois, and those that were not 
indissolubly associated with the political regime of the empire, 
and survived it, were subsequently declared valid by the court 
of cassation, on the ground that they had not been submitted to  
the senate as unconstitutional. 

A d m i n i s t r a t i v e  Changes.-The period saw the rise of a whole 
new series of great organic laws. For administrative organization, 
the most important was that of 28 Pluvi8se, year VIII. I t  estab- 
lished as chief authority for each department a prefect, and side 
by side with him a conseil ge'ne'ral for deliberative purposes; for 
each arrondissement (nearly corresponding to the old district) a 
subprefect (sous-pre'fet) and a conseil d'arrondissement; and for 
each comnzune, a mayor and a municipal council. But all these 
officials, both the members of the councils and the individual 
agents, were appointed by the head of the state or by the prefect, 
so that centralization was restored more completely than ever. 
Together with the prefect there was also established a conseil de 
$re'fecture, having administrative functions and generally acting 
as a court of the first instance in disputes and litigation arising 
out of the acts of the administration; for the Constituent Assem- 
bly had removed such cases from the jurisdiction of the civil tri- 
bunals and referred them to the administrative bodies themselves. 
The final appeal in these disputes was to the conseil d'e'tat. I n  
1807 was created another great administrative jurisdiction, the 
cour des comptes,  after the pattern of the chambre des conzptes 
of the ancien rhgzme. 

J u d i c i a l  Changes.-Judicial organization had also been funda- 
mentally altered. The system of election was preserved for a time 
in the case of the juges de paix and the members of the court of 
cassation, but finally disappeared there, even where it had already 
been no more than a form. The magistrates were in principle 
appointed for life, but under the empire a device xvas found for 
evading the rule of irremovability. For the judgment of civil 
cases there was a court of first instance in every arrondzssement, 
and above these a certain number of courts of appeaI, each of 
which had within its province several departments. The separate 
criminal tribunals and the jury d'accusation were abolished in 1809 
by the Code d'lrtstruction Criminelle, and the right of pronounc- 
ing the indictment was transferred to a chamber of the court of 

appeal. The correctional tribunals were amalgamated with the  
civil tribunals of the first instance. The tribunal de  cassation, 
which took under the empire the name of cour de  cassation, con- 
sisted of magistrates appointed for life and still kept its powers. 
The ~ninistdre public (consisting of imperial avocats and pro- 
cureurs) was restored in practically the same form as under the 
ancien re'gime. 

The former system of taxation was preserved in principle, but  
with one considerable addition: Napoleon re-established indirect 
taxation on articles of consumption, which had been abolished by  
the Constituent Assembly; the chief of these were the duties on 
liquor (droits  re'zrwis, or excise) and the monopoly of tobacco. 

T h e  Concordat.-The concordat concluded by Napoleon with 
the papacy on 26 Jlessidor, year I X ,  re-established the Catholic 
religion in France as the form of worship recognized and endowed 
by the state. I t  was in principle drawn up on the lines of that of 
1516 and assured to the head of the French state in his dealings 
with the papacy the same prerogatives as had formerly been en- 
joyed by the kings; the chief of these was that he appointed the  
bishops, who afterward had to ask the pope for canonical institu- 
tion. The territorial distribution of dioceses was preserved prac- 
tically as it had been left by the civil constitution of the clergy. 
The state guaranteed the payment of salaries to bishops and cure's; 
and the pope agreed to renounce all claims referring to the appro- 
priation of the goods of the clergy made by the Constituent As- 
sembly. Later on, a decree restored to the fabriques (vestries) 
such of their former possessions as had not been alienated, and the  
churches which had not been alienated were restored for the pur- 
poses of worship. The law of 18 Germinal, year X, ratifying the 
concordat. reasserted, under the name of articles organiques du 
culte catlzolique, all the main principles contained in the old doc- 
trine of the liberties of the Gallican Church. The concordat did 
not include the restoration of the religious orders and congrega- 
tions; Napoleon sanctioned by decrees only a few establishments 
of this kind. 

T h e  University.-One important creation of the empire was 
the university. The Revolution had suppressed the old universi- 
ties and the teaching congregations; the constitution of the year 
I11 had proclaimed liberty of instruction and commanded that 
public schools, both elementary and secondary, should be estab- 
lished; and the Directory had set up in each department an e'cole 
centrale, in which all branches of human knowledge were taught. 
Napoleon, by laws and decrees of 1806, 1808 and 1811, founded 
the UniversitC de France, which provided and organized higher, 
secondary and primary education; this was to be the monopoly of 
the state, carried on by its facultks, lyckes and primary schools. 
No private educational establishment could be opened without 
the authorization of the state. 

T h e  Codes.-Chief among the documents dating from this pe- 
riod are the codes, which are still in force in France. These are 
the Code Civil oi  1804, the Code de Proce'dure Civile of 1806. the  
Code de Commerce of 1807, the Code d'lnstrziction Crinzinelle of 
1809, and the Code Pe'nal of 1810. These monumental works, in 
the elaboration of vihich the conseil d'e'tat took the chief part,  con- 
tributed, to a greater or less extent, toward the fusion of the old 
law of France with the laws of the Revolution. I t  was in the case 
of the Code Civil that this task presented the greatest difficulty 
(see  CODE SAPOLEOX). The Code de Commerce  was scarcely 
more than a revised and emended edition of the ordonnances of 
1673 and 1681; while the Code de Proce'dure Civile borrowed its 
chief elements from the ordonnance of 1667. I n  the case of the 
Code d' lnstrz~ction Criminelle a distinctly new departure was 
made. ?Vhile the procedure introduced by the Revolution into 
courts where judgment was given remained public and oral, with 
full liberty of defense. the preliminary procedure before the exam- 
ining court ( juge  d'instruction or chambre des mises  e n  accusa- 
t i on )  was borrowed from the ordonnance of 1670; it  was the pro- 
cedure of the old la~v,  without its cruelty, but secret and written, 
and generally not in the presence of both parties. The Code Pe'nal 
maintained the principles of the Revolution but increased the 
yenalties. I t  substituted for the system of fixed penalties, in cases 
of temporary punishment, a maximum and a minimum, between 
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the limits of which judges could assess the amount. Even in the 
case of misdemeanours, i t  admitted the system of extenuating 
circumstances, which allowed them still further to decrease and 
alter the penalty. 

THE RESTORED MONARCHY 

The  Restoration and the monarchy of July, though separated by 
a revolution, form one period in the history of French institutions. 
I t  was a period of constitutional monarchy, with a parliamentary 
body consisting of two chambers, a system imitated from Eng- 
land. The revolution of 1830 took place in defense of the charter 
granted by Louis XVIII  in 1814, which Charles X had violated 
by the ordonnances of July. The two chambers then acquired the 
initiative in legislation, which had not been recognized as theirs 
under the Restoration but from this time on belonged to  them 
equally with the king. The sittings of the house of peers were 
henceforth held in public; but this chamber underwent another 
and more fundamental transformation. The peers were nomi- 
nated by the king, with no limit of numbers, and according to the 
charter of 1814 their appointment could be either for life or heredi- 
tary. Under Louis XVIII,  during the Restoration they were al- 
ways appointed under the latter condition, but under the July 
monarchy their tenure of office was for life, and the king had to 
choose them from among 2 2  classes of notables fixed by law. The 
franchise for the election of the chamber of deputies had been 
limited by a system of money qualifications; but while, under the 
Restoration, it had been necessary, in order to be an elector, to pay 
300 fr .  in direct taxation, this sum was reduced in 1831 to 200 fr., 
while in certain cases even a smaller amount sufficed. In  ordir to 
be elected as a deputy under the charter of 1814, it  was necessary 
to  pay 1,000 fr. in direct taxation; under that of 1830, only 500. 
From 1817 onward there was direct suffrage, the electors directly 
electing the deputies. The charter of 1814 had been framed to 
give the chief influence to the great landed proprietors; that of 
1x30 to give it  to the middle and lower-middle classes. 

I n  another respect also the Restoration and the July monarchy 
were at  one, viz. in maintaining in principle the civil, legal and 
administrative institutions of the empire. The preface to the 
charter of 1814 sanctioned and guaranteed most of the legal rights 
won by the Revolution; even the alienation of national property 
was confirmed. Judicial and administrative organization, the sys- 
tem of taxation, military organization, the relations of church and 
state remained the same, and the university also continued to 
exist. The government did. it is true, negotiate a new concordat 
with the papacy in 1817, but did not dare even to submit it to the 
chambers. The most important reform was that of the law con- 
cerning recruiting for the army. The charter of 1814 had prom- 
ised the abolition of conscription, in the form in which it  had been 
created by the law of the year VI. The law of March 10, 1818, 
established a new system. The contingent voted by the chambers 
for  annual incorporation into the standing army was divided up 
among all the cantons; and, in order to furnish it ,  lots were drawn 
among all the men of a certain class, that is to say, among the 
young Frenchmen who arrived at  their majority that year. Those 
who were not chosen by lot were definitely set free from military 
service. The sending of substitutes, a custom which had been 
permitted by Napoleon, was recognized. This was the type of all 
the laws on recruiting in France up to 1867. 

The Restoration produced a code, the Code Forestier of 1827, 
for the regulation of forests (eaux et fordts). I n  181 6 a law had 
abolished divorce, making marriage indissoluble, as it  had been 
in the old law. But the best laws of this period were those on 
finance. Now, for the first time, was introduced the practice of 
drawing up regular budgets, voted before the year to which they 
applied and divided since 1819 into the budget of expenditure and 
budget of receipts. 

Together with other institutions of the empire, the Restoration 
had preserved the exaggerated system of administrative centrali- 
zation established in the year VIII.  I t  was only relaxed under the 
July monarchy. The municipal law of March 21, 1831, made the 
municipal councils elective and extended widely the right of voting 
in the elections for them; the maires and their assistants con- 

tinued to be appointed by the government, but had to be chosen 
from among the members of the municipal councils. The law 
of June 2 2 ,  1833, made the general councils of the departments 
also elective and brought the adjonction des capacite's into effect 
for their election. The powers of these bodies were enlarged in 
1838, and they gained the right of electing their president. I n  
1833 was granted another liberty, that of primary education; but 
in spite of violent protestations, coming especially from the Catho- 
lics. secondary and higher education continued to be a monopoly 
of the state. A law of June 11, 1842, established the great rail- 
way lines. In 1832 the Code Pe'nal and Code d'lnstruction Crimi- 
nelle were revised, with the object of lightening penalties; the 
system of extenuating circumstances, as recognized by a jury, was 
extended to the judgment of all crimes. There was also a revision 
of Book I11 of the Code de Commerce,  treating of bankruptcy. 
Finally, from this period date the laws of May 3, 1841, on expro- 
priation for purposes of public utility, and of June 30, 1838, on 
the treatment of the insane. Judicial organization remained sub- 
stantially unaltered. 

THE SECOND REPUBLIC 

From the point of view of constitutional law, the second re- 
public and the second empire were each in a certain sense a return 
to the past. The former revived the tradition of the assemblies 
of the Revolution; the latter was obviously and avowedly an imi- 
tation of the consulate and the first empire. 

Republican Cons t i tu t ion  of 1848.-The provisional govern- 
ment set up by the revolution of Feb. 24, 1848. proclaimed uni- 
versal suffrage, and by this means was elected a constituent assem- 
bly, which sat till May 1849 and passed the republican constitution 
of Nov. 4, 1848. This constitution gave the legislative power to 
a single permanent assembly, elected by direct universal suffrage 
and entirely renewed every three years. The executive authority, 
with very extensive powers, was given to a president of the re- 
public, also elected by the universal and direct suffrage of the 
French citizens. On the other hand, the president was not im- 
mediately eligible for re-election on giving up his office. Now 
Louis Sapoleon, who was elected president on Dec. 10, 1848, by 
a huge majority, wished to be re-elected. The result was the coup 
d'Ctat of Dec. 2, 1851. 

A detail of some constitutional importance is to be noticed in 
this period. The conseil d'e'tat, which had remained under the 
Restoration and the July monarchy an administrative council and 
the supreme arbiter in administrative trials, acquired new im- 
portance under the second republic. The ordinary conseillers 
d'e'tat ( e n  service ordinaire) were elected by the legislative as- 
sembly, and consultation with the conseil d'e'tat was often insisted 
on by the constitution or by law. During its short existence the 
second republic produced many important laws. I t  abolished the 
penalty of death for political crimes and suppressed Negro slavery 
in the colonies. The election of conseillers ge'ne'raux was thrown 
open to universal suffrage, and the municipal councils were allowed 
to elect the maires and their colleagues. The law of March 15, 
1850, established the liberty of secondary education, but it con- 
ferred certain privileges on the Catholic clergy, a clear sign of 
the spirit of social conservatism which was the leading motive 
for its enactment. Certain humanitarian laws were passed, apply- 
ing to the working classes. 

Const i tut ion of 1852.-With the coup d'Ctat of Dec. 2 ,  1851, 
began a new era of constitutional plebiscites and disguised abso- 
lutism. The proclamations of Louis Napoleon on Dec. 2 contained 
a criticism of parliamentary government and formulated the wish 
to restore to France the constitutional institutions of the consu- 
late and the empire. Napoleon asked the people for the powers 
necessary to draw up a constitution on these principles; the plebi- 
scite issued in a vast majority of votes in his favour, and the 
constitution of Jan. 14. 1852, was the result. I t  bore a strong re- 
semblance to the constitution of the first empire after 1807. The 
executive power was conferred on Louis Napoleon for ten years, 
with the title of president of the republic and very extended 
powers. TKO assemblies were created. The conservative senate 
was charged with the task of opposing the promulgation of uncon- 
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stitutional laws and of receiving the petitions of citizens; it had 
also the duty of providing everything not already provided but 
necessary for the proper working of the constitution. The second 
assembly was the corps Mgislatif, which was elected by direct uni- 
versal suffrage for six years and passed the laws, the government 
having the initiative in legislation. I ts  powers were very limited, 
and it could only discuss and put to the vote amendments approved 
by the conseil d'e'tat; the ministers did not in any ~ w y  come into 
contact with it and could not be members of it, being responsible 
only to the head of the state, and only the senate having the right 
of accusing them before a high court of justice. The conseil d'e'tat 
was composed in the same way and had the same authority as it  
had possessed from the year VII I  to 1814; and it  was the members 
of it who supported projected laws before the corps ltgislatif. 
To this was added a Draconian press legislation; press offenses 
were judged not by a jury but by the correctional tribunals: and 
political papers could not be founded without an authorization. 
They were subject to a regular administrative discipline and could 
be warned. suspended or suppressed without a trial by a simple act 
of the administration. The constitution of Jan. 1852 was still 
republican in name, though less so than that of the year VIII. The 
period corresponding with the consulate was also shorter in the 
case of Louis Napoleon. The year 1852 had not come to an end 
before a senatus consulte, that of Kov. 10, ratified by a plebiscite, 
re-established the imperial rank in favour of Napoleon 111. 

(J. P. E.; R. DT.) 

THE SECOND EMPIRE 

Numerous legislative reforms were introduced by the second em- 
pire, aiming at the development of commerce, industry and agricul- 
ture and the material prosperity of the country in general. Such 
were the decrees and la~vs of 18j2 and 1853 relating to landbanks 
(e'tablissenzents de cre'dit fancier), that of 18ji on trademarks, 
that of 1858 on general stores (magasins ge'ne'raux) and warrants, 
those of 1863 and 1867 on commercial companies, that of 186; on 
cheques and that of 1866 on the mercantile marine. Economic 
treaties were also concluded by the emperor with foreign powers, 
the chief of these being concluded with Great Britain on Jan. 23, 
1860. In  another direction, the law of May 25. 1864, recognized 
for the first time the right of strikes among workmen and em- 
ployees, while the superannuation fund (caisses des retraites pour 
la vieillesse) created by the law of June 18, 1850, was reorganized 
and perfected, and a law of July 11, 1868, established, under the 
guarantee of the state, two funds for voluntary insurance, one in 
case of death, the other against accidents occurring in industrial 
or agricultural employment. 

Criminal law was the subject of important legislation. Thus 
the total loss of civil rights which hitherto accompanied condem- 
nation to imprisonment for life was abolished in 1854, and in the 
same year transportation to the colonies was substituted for the 
system of convict prisons in France. The law of July 17, 18j6, 
increased the power of independence of the jz~ges d'instruction, 
and useful improvements were introduced by the laws of 1856 and 
186 j as regards precautionary detention and provisional release 
with or without bail. Finally a general revision of the Code Pinal 
took place in 1863. 

In civil legislation may be noted the law of March 23, 1855, on 
mortgages; that of July 22, 1857, which abolished seizure of the 
person (contruinte par corps) for civil and commercial debts; and 
finally the law of July 14, 1866, on literary copyright. 

The system of taxation was hardly modified at all, except for 
the establishment of a tax on the income from investments (shares 
and bonds of companies) in 1857 and a tax on carriages (1862). 
In Feb. 1868 an important military law was promulgated which 
asserted the principle of universal compulsory military service in 
time of war, but preserved the system of drawing lots to determine 
the annual contingent to be incorporated in the standing army. 
The term of service %-as fixed at  five years, and it was still permis- 
sible to send a substitute. Able-bodied men who were not in- 
cluded in the annual contingent formed a reserve force, called 
the Garde Xationale Mobile. 

T h e  "Liberal Empire.''-The constitution of 1852 underwent 

certain changes before the fall of the empire. Reforms of detail 
were made from 1860 onward and to a considerable extent trans- 
formed the character of the institutions affected. I n  the hope 
of disarming the liberal opposition, Napoleon I11 promulgated 
decrees that gave the corps le'gislatif a larger share in the busi- 
ness of government: parliamentary debates were to be in public 
and uninhibited; ministers could be criticized; and more direct 
participation in voting the budget was conceded. The result was 
that in 18 70 a ministry could be set up that was both collectively 
responsible and answerable to the parliament; the empire had, 
in fact, become a parliamentary regime. 

THE THIRD REPUBLIC 

The third republic had at  first a provisional government set up 
by the people of Paris. But immediately after the capitulation 
of the capital and in order to treat with Germany, a national as- 
sembly was elected in accordance with the electoral law of 1849, 
which had been revived for the occasion with a few modifications, 
and met at  Bordeaux on Feb. 13, 1871. I t s  majority was frankly 
monarchist, though divided as to the choice of a monarch, and 
pending a settlement of this question it  ruled the country until 
1875, with one man elected by it as head of the executive power. 
Louis Adolphe Thiers was the first to be elected in 1871 ; after his 
fall on May 24, 1873, he was succeeded by Marshal Patrice de 
MacMahon, on whom the assembly conferred, in November, the 
position of president of the republic for seven years when i t  was 
clearly no longer possible to restore the monarchy. However, the 
recognition of the republic by the assembly did not become defini- 
tive until Jan. 30, 1875, when an amendment was adopted pro- 
viding for the election of an indefinite succession of presidents of 
the republic. 

For the constitution of 1875 see the detailed account of i ts  
origin, of its provisions and of its modifications in the article 
FRA NCE:  Hzstory: The Third Republic, to 1914. Of the reforms 
of public law subsequently carried out, i t  is necessary here to men- 
tion only those of a really organic character, made to safeguard 
and to regulate the freedom of the individual. The law of June 30, 
1881, modified by that of March 28, 1907, established the right 
of holding public meetings, whether for ordinary or for electoral 
purposes. without preliminary authorization; they were not to be 
held, however, in the public highway, but in an enclosed space. 
The law of July 29, 1881, on the press, as subsequently modified 
in 1882, 1889, 1895, 1908 and 1919, was one of the most liberal 
in the world. by it, all offenses committed by any kind of publica- 
tion were submitted to a jury, and only slander, libel, defamation, 
incitement to crime and, in certain cases, the publication of false 
news, were punishable. The law of July I, 1901, established the 
right of forming associations, the objects of which were not con- 
trary to law or to public order or morality; on the condition of 
a simple declaration to the administrative authority, i t  granted 
them a civil status in a wide sense of the term. Religious congre- 
gations on the other hand, unless authorized by a law, were for- 
bidden by this law. 
The "Secular State."-A law passed in 1875 established the 

liberty of higher education; that of primary education was con- 
firmed and reorganized by the law of Oct. 30, 1886, which simply 
deprived the clergy of the privileges granted them by  the law of 
1850, though the latter remained in force with regard to  the liberty 
of secondary education. The law of March 22, 1882, made pri- 
mary education obligatory, though it alloued parents to  send their 
children either to private schools or to those of the state; the 
law of June 16, 1881, established secular (laique) education in 
the case of the latter. Secondary education mas also organized 
for girls in lycdes or special colleges (colldges de filles). Finally, 
a law of July 10, 1896, dealing ~ i t h  higher education and the 
faculties of the state, reorganized the universities as distinct bodies 
enjoying a fairly wide autonomy. 

A law of Dec. 19. 1905, abrogating that of 18 Germinal, year X, 
which had sanctioned Napoleon's concordat. proclaimed the sepa- 
ration of the church from the state. I t  is based on the principle 
of the secular state (dtat lazque) which recognizes no form of re- 
ligion, though it  respects the right of every citizen to worship ac- 
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cording to his beliefs; and it  aimed at  organizing associations of 
citizens, the object of which was to collect the funds and acquire 
the property necessary for the maintenance of worship, under the 
form of associations cultuelles, differing in certain respects from 
the associations sanctioned by the law of July I ,  1901, and having 
a wider scope. I t  also handed over to these regularly formed as- 
sociations the property of the ecclesiastical establishments for- 
merly in existence. while taking precautions to ensure their proper 
application, and allowed the associations the free use of the 
churches and places of worship belonging to the state, the depart- 
ments or the communes. If no association cultuelle was founded 
in a parish, the property of the former fabrique should devolve 
to the commune. But this lam, was condemned by the papacy, 
as contrary to the church hierarchy; and almost nowhere were as- 
sociatzons cz~ltz~elles formed, except by Protestants and Jews. 
After many incidents but no church closures, a new law of Jan. 2, 

1907. was enacted. I t  permitted the public exercise of any cult, 
by means of ordinary associations regulated by the law of July I ,  

1901, and even of public meetings summoned by individuals. Fail- 
ing all associations, either cultuelles or otherwise, churches, with 
their ornaments and furniture, were left to the disposition of the 
faithful and ministers for the purpose of exercising the religion; 
and, on certain conditions, the long use of them could be granted 
as a free gift to ministers of the religion. 

A d m i n i s t r a t i v e  Organization.-Among the organic laws 
concerning administrati1.e affairs, that of Aug. 10, 1871, on the 
conseils gr'ne'razrx, considerably increased the powers and inde- 
pendence of these elective bodies, which subsequently became 
important deliberative assemblies; this law also created a nem7 ad- 
ministrative organ for the departments, the commission diparte- 
mentale  elected by the conseil ge'ne'ral of the department and as- 
sociated with the administration of the prefect. The municipal 
lam of April 5 ,  I 884. effected a widespread decentralization; the 
maires and their adjoints were to be elected by the municipal 
council. 

M i l i t a r y  Service.-The war of 1873-71 had necessarily led to 
a modification of the military organization. The law of July 2 j, 

1872. established the principle of compulsory service for all, first 
in the standing army, the period in which was fixed at  five years, 
then in the reserve and finally in the territorial army. However, 
the syrtem of conditional engagement for a year allowed young 
men for the purposes of study or apprenticeship to  their profes- 
sions to serve only a year with the active army. A new law of 
July I j. 1889, reduced the term of service in the active army to 
three years, while at  the same time reducing the number of men 
liable for only one year's service. Later, the law of March 21, 
1905, reduced the term of service in the active army to two years 
but made it equal for all, admitting of no exemption but allowing 
only certain facilities as to the age at which it  had to be accom- 
plished. In 1913, the chamber x~oted the return to  the former 
term of service of three years; this was just being put into force 
when World War I broke out. After the war, the law of April I ,  

1923, reduced the term in the active army to I+  years, and a law 
of July 14, 1927, completely reorganized the army for time of 
peace and for time of mar. 

J u d i c i a l  a n d  Fiscal Systems.-In 1883 the judicial personnel 
was reorganized and reduced in number, and except for a few 
modifications the main lines of judicial organization remained the 
same until the law of Sept. 3, 1926, mhich, for purposes of econ- 
omy, suppressed a large number of tribunaux d'arrondissernent. 

The system of taxation remained practically unaltered until 
1914, with the exception of the financial law of 1901 which re- 
arranged and increased the transfer fees and established a system 
of progressive taxation. A law of July I j, 1914, created income 
tax;  after the war, a tax on turnover and a tax on commercial 
and industrial profits were also imposed, while the rate of the 
taxes themselves and stamp duties were increased all around. In 
view of the rapid growth of fiscal legislation it  was felt necessary 
to  codify the various texts, which was done through a decree of 
Dec. 28. 1926. 

L a b o u r  Legislat ion,  t o  Wor ld  W a r  I.-Labour laws, which 
generally partook of the nature both of public and of privjte law, 

were very numerous under the third republic. The most notable 
of those passed before 1900 were the law of March 21, 1884, on 
professional syndicates, which introduced the liberty of association 
in matters of this kind before it  became part of the common law; 
the law of Dec. 2 2 ,  1892, on conciliation and arbitration in the 
case of collective disputes between employers and workmen; that 
of June 29, 1893, on the hygiene and safeguarding of workers in 
industrial establishments, and the laws which regulate the work 
of children and women in factories; that of July I j, 1893, on free 
medical attendance; and that of April 9, 1898, on the liability for 
accidents incurred during work, with those which have completed 
it. On Dec. 30,  1910, a Code du  Travail et de la Pre'voyance 
Sociale was promulgated, codifying the previous legislation, deal- 
ing particularly with contracts for work, imposing special rules 
and regulations as to conditions of work, Sunday rest, precautions 
to be taken for the safety of workmen, industrial diseases, etc., 
and creating work inspectors. A law of June 21, 1924, added a 
new part to this code, reorganizing the long-standing system of 
conseils de prud'hommes, to which disputes between employers 
and workmen were to be referred. 

Cr imina l  Law.-As to criminal law, there were more than 50 
enactments (mostly involving important modifications resulting 
from modern theories of penology), as a result of which it  was 
almost entirely recast. For instance, separate systems were ap- 
plied in cases of preventive detention and in those of imprison- 
ment for short periods; liberation before the expiry of the term 
of sentence was introduced, subject to the condition that no fresh 
offense be committed within a given time; habitual offenders were 
transported to the colonies; the penalty was remitted in the case 
of first offenders; greater facilities were given for the rehabilita- 
tion of condemned persons; and the law of Dec. 8, 1897, made the 
examination before the juge d'instruction a real hearing on both , 
sides, and the appearance of counsel for the defense practically 
compulsory. 

P r i v a t e  Law.-As to private law, both civil and commercial, 
hundreds of laws were passed between 1871 and 1940 modifying 
it, sometimes profoundly. Among the more important there was 
the law of July 27, 1884, and those which re-established divorce, 
prohibited since 1816, but only permitted it  for certain definite 
causes determined by law. On the other hand the law of Feb. 6, 
1893, increased the liberty and independence of a woman who was 
simply judicially separated, in order to encourage separation as 
opposed to divorce, when the conditions allowed it. The law of 
March 25, 1896, on the succession of illegitimate children who 
were recognized by the parents, did not treat them in the same 
way as legitimate children but gave them the title of heirs in 
the succession of their father and mother together with much 
greater rights than they had hitherto possessed under the Code 
Civil. The law of July 24, 1899, on the protection of children 
who were ill-treated or morally neglected, also modified some of 
the provisions of the law as applied to the family with a view 
to greater justice and humanity. The formalities of marriage 
were simplified and marriage itself made easier through the laws of 
June 2 0 ,  1896, and July I ,  1914. The law of Dec. 30, 1915, made 
the legitimation of adulterine children possible; that of March 20, 

1917, allowed women, who had hitherto been debarred from so 
doing, to act as guardians of infant children. Consent to mar- 
riage was facultative by the law of Feb. 28, 1922, and under the 
law of April 28, 1922, ceased to be required for parties above 25 
years of age. The law of Aug. 10, 1927, codified the various dis- 
positions concerning acquisition and loss of French nationality 
and permitted French women marrying foreigners to retain their 
nationality of origin instead of acquiring as heretofore that of 
their husbands. 

Commercial Law.-The law as to cheques was altered by laws 
of Dec. 30, 1911, and Aug. 12, 1926; a law of July 4, 1914. com- 
pleted that of July 10, 1885, on maritime mortgage. A law of 
March 18, 1919, created a commercial registry (registre d u  com- 
merce) ,  reinforcing the existing measures of publicity imposed on 
traders, and that of Aug. 25, 1919, created the Ofice  Nattonal du  
Co~znzerce Exte'riez4r. Finally life-insurance companies were ieg- 
ulated and placed under strict supervision on the part of the state 
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(law of March  17, 1905, as  modified by that  of May 21, 1921). . ~ 

(F. AL.; R .  DT.) 
E c o n o m i c  a n d  Soc ia l  Leg i s l a t i on ,  1919-39.-The political 

and social upheavals tha t  followed World War  I caused a series 
of reforms t o  be  enacted in the  last years of the third republic. 
The  increasing influence of Socialist parties and the trend toward 
state intervention in economic affairs and ton-ard a controlled 
economy induced the  legislature to  re-examine earlier measures 
on particular aspects of the questions involved with a view to estab- 
lishing a general principle. This tendency was especially marked in the 
1930s, under the combined stress of economic difficulties and of po- 
litical pressure reacting against the threat of dictatorship; it was intensi- 
fied from 1936 ontvard, in the iace of the epidemic oi strikes and after 
the iormation of the Popular Front. 

Great changes were made in social legislation. The law of March 11, 
1932, reorganized the system of iamily allowances, which since 1920 had 
been eclectic and futile in its operation. Henceiorth all employers were 
obliged to subscribe to it, all workers with a iamily to support getting 
increased wages. Maternity aIIowances were added, to check the fall 
in the birth rate. 

The iarthest-reaching changes were those made by the'laws of 1936: 
the law of June 21 reduced the working week to 40 hours in all in- 
dustrial and trading establishments; that of June 20 instituted yearly 
holidays with pay for all employees and workers, including domestic 
and agricultural wage earners; that of June 24 gave universal validity 
to the s)-stem of collective bargaining contracts; and that of Dec. 31, 
an especially forcefuI example of state intervention, prescribed how 
labour disputes had to be settled by arbitration, with representatives of 
the state taking part. The application of these laws, together with the 
increased activity oi the trade unions, was transforming the conditions 
of liie in France when World War I1 broke out. In 1940 the third 
republic mas overthrown. I t  must be remarked, however, that the 
democratic and representative character oi the third republic had 
already been compromised for some years by the use of de'crets-lois 
instead of the normal machinery for legislation. 

T H E  "FRENCH STATE" AND T H E  
PROVISIONAL GOVERNMENTS 

Hardly had the armistice with Germany been signed when the re- 
public itself was eliminated and Marshal PCtain, by what must be 
described as a coup d'ktat, secured a practical dictatorship for himself, 
which lasted throughout the four years of German occupation. The 
very name of "republic" was abandoned for that of "French state," 
which was vague enough to cover the absence of any definite regime. 
Supposed to be drawing up a constitution for the nation to ratify, 
Pktain instead merely issued from Vichy his I Z  "constitutional acts," 
settling certain details and not constituting any real system of govern- 
ment. At the same time, being radically hostile to 19th-century liberal 
individualism and anxious moreover to win the adhesion of the working 
classes, the new regime gave signs of readiness to complete its predeces- 
sor's labour legislation by setting up a system oi co-operation, based on 
professional organizations, in the place of the old conflict of interests. 
This was the significance of the Charte d u  Travail of 1941. 

The Vichy regime, however, was challenged from the outset by the 
rival system that set itself up in London in 1940 under the name of 
"Free French committee," later changed to "French national committee" 
(1941). This committee moved to Algiers in June 1943 and provided 
itself with a consultative assembly; then, being equipped with all the 
necessary organs, it took the style of L'provisional government'of the 
republic" on June 3, 1944. Transferred to Paris on the liberation, it 
forthwith annulled PBtain's L'constitutional acts" and proclaimed the 
lawful regime to be that of the third republic. 

However, the revival of the constitution of 1875 was submitted to 
a referendum (Oct. 23, 1945)) in which women were for the first time 
allowed to vote. This extension of the franchise, which raised the 
electorate to 25,000,000, was permanent. The result was against the re- 
vival of the old constitution, and a constituent assembly was elected 
to draw up a new document. Its proposals were likewise rejected in a 
new referendum (May 5, 19461, and a second such assembly was elected. 
An emended iorm of the previous draft was accepted in a referendum 
and promulgated on Oct. 27 ,  1946. This was the constitution of the 
fourth republic. 

Labour legislation was completed with the fixing of minimum wages 
(which was in iact a means of fixing prices) and with the ruling that  
employees should be represented on the executile of all industrial and 
commercial undertakings (ordonnance of Feb. 2 2 ,  1945). (R. DT.) 

T H E  F I F T H  REPUBLIC 
In May 1958 revolt broke out in .4lgeria, and France was threatened 

by civil war. On June 2 Gen Charles de Gaulle obtained full powers 
from the national assembly, restored calm and pushed through a new 
constitution under which the assembly could overthrow the govern- 
ment by a vote of censure, but onlv by an absolute majority of the 
members If such a motion were defeated, its sponsors could not intro- 
duce another at  the same session The fifth republic constitution pro- 
vided that French overseas territories could decide their own status 
See F R ~ K C E  ; FRESCH COMMUKITY. (x ) 
FRENCH LICK, a resort town of Orange county ,  in southern 

Indiana,  U S., 50 mi  N .  of Louisville. K y .  Natura l  resources and  
agricultural products include coal. sandstone mineral  water ,  corn 
and livestock. A buffalo trail ~ ~ h i c h  passed the  minera l  springs 
in the  present town was used by early travelers. including George 
Rogers Clark in 1786 Evidence indicates tha t  he  named  the  area 
French Lick for land by tha t  name in Tennessee. I n  1835 Wil- 
liam A. Bomles built the  first hctel  and in 1857 h e  p la t ted  the  
t onn .  Thomas Taggart  (1856-1929\, latzr chai rman of t he  
Democratic national committee, purchased the  hotel  in 1901. 
Through his efforts French Lick became a popular year-round 
health resort and convention centre. T h e  resident population in 
the  1960s was about 2,000. (R. W. HA.) 

FRENCH LITERATURE. Literature proper  began t o  b e  
cultivated in France, in the  vernacular, during the  10th a n d  11th 
centuries. The  earliest writings are  cantilenae, o r  songs in t h e  
vulgar language ( e  g., on St.  Eulalia) ,  a L i f e  o f  St. Leger a n d  a 
Li fe  of S t .  Alexis (perhaps about I O ~ O ) ,  but  the  first real monu-  
ment  of French literature is the  Chanson de Rolafzd,  which re- 
mains the  greatest achievement of tha t  literature unti l  t h e  Renais- 
sance. The  Chanson de Roland is the  masterpiece of a flourishing 
type of epic poetry, the chansons de geste, of which w e  possess 
about  I O O  specimens. 

C h a n s o n s  d e  Geste.-These deal with subjects of tradit ional 
French history. T h e  line generally used is of 10 syllables, a n d  in  
later poems of 12;  there is a regular caesura. T h e  lines a r e  ar- 
ranged in laisses or  tirades of very irregular numbers .  T h e  
earlier poems are assonanced, only the  vowel sound of t h e  last  
syllables being identical. Later  the  poems are rhymed in  a regular 
manner.  I n  subject mat ter  there are  three chief groups : one deal- 
ing with Charlemagne, one with Doon of Mayence,  one  with 
Garin de  Monglane. There are  other groups on the  Lorrainers,  
on  the  crusades, etc. 

T h e  earliest versions alone of the  various poems ~ ~ o u l d  amoun t  
t o  more than 300,000 lines. T h e  successive development of t he  
chansons de geste may  be  illustrated by the  fortunes of H u o n  de  
Bordeaux, one of the most lively. varied and romantic of t h e  older 
epics, and one which is interesting from the use made  of i t  by 
Shakespeare, N'ieland and R'eber. I n  the  oldest fo rm now extant,  
though even this is probably not  the original, H u o n  consists of 
more than ~ o , o o o  lines. A subsequent version contains 11.ooo 
more,  and lastly, in the  14th century,  a later poet amplified t h e  
legend to  the  extent of 30.000 lines. When this point  h a d  been 
reached Huon  began to be  turned into prose, being, w i th  m a n y  of 
its fellows, published and republished during the  subsequent  cen- 
turies and retaining, in popular forms and garbs, t he  favour  of t h e  
country districts. But the best period of the  chanson de  geste ivas 
the I ~ t h  and I ath centuries. T h e  Chanson de Roland is  t h e  earli- 

T H E  F O U R T H  REPUBLIC est we possess and belongs in its present form t o  t h e  early 12th  
century. Two classes of persons are  chiefly associated with t h e  

The legislation of the fourth republic was even more markedly con- chansons de geste. There was the trouvkre, who composed them,  
cerned with social questions than that of its predecessors had been. I t  and the  jonnleur, who carried them about in manuscript  o r  i n  h is  
put increased emphasis on the policy of maintaining a controlled econ- memory fro-& castle to castle and sang them intermixing frequent omy, as was natural in a critical period and particularly so in view of 
the devaluation of the currency, which would otherwise have brought appeals to his audience for of t h e  novelty 
chaos into the wage-and-price structure I t  nationalized several private and the  strict copyright character of the  chanson, revilings of 
industries-banks, mines and the production of pas and of electricity. rival minstrels and frequent requests for  money in   lain words. 
Finally it fixed the price of certain primary products, wheat, milk and ~~t a few of the tha t  exist appear to have 
beets. A corollary of this legislation was that the government should 
grant zubsidies, give priority to exports and purchase surplus been actually used by the  jongleurs. B U ~  the  names of t h e  authors  
modities irom ~roducers (whose organizations occasionally brought are  known only in very few cases, the names of  copyists, continu- 
pressure to bea; with the t'hreat of &rest.) 

- 
ators and mere owners of manuscripts having of ten  been  mistaken 
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for them. 

The characters of a chanson of the older style are somewhat 
uniform. There is the hero who is unjustly suspected of guilt or 
sore beset by Saracens, the heroine n h o  falls in love with him, 
the traitor who accuses him or delays help. There are friendly 
paladins and the subordinate traitors. There is Charlemagne, in 
the later chansoizs an incapable and venal dotard, in the earlier 
still the great emperor; and with Charlemagne the Duke Naimes 
of Bavaria, invariably wise, brace, loyal and generous. In the 
Chanson de  Roland the love interest does not appear at  all 
except in the incident of Aude's death mhen she hears of Roland's 
fall. Even in the later chansons the love interest is very little 
marked. Fighting, counsels and religion hold the literary field. 
In  a few chansons appears a very interesting class: the man of low 
birth or condition who rescues the high-born hero from his ene- 
mies. Thus, Rainvart in Aliscans, Gautier in Gaydon,  Robastre in 
Gauf rey ,  etc. The subjects are handled with great uniformity and 
even monotony of style, with constant repetitions. But the verse 
is generally harmonious and often stately. Some passages rise to 
high poetry. The most remarkable of the chansons are Roland, 
Alisca?zs, Ghrard de Roussillon, A m i  e t  Amile,  Raoul de  Cainbrai, 
Garirz le Loherain, Les Qzcatre Fils Aynzon, Les  Saisnes. The 
series of L e  Chevalier au cygize deals with the first crusaders, and 
a remarkable group centres round William of Orange, dealing with 
the defense of the south of France against Mohammedan invasion. 

A r t h u r i a n  Romances.-The second class of early French 
epics consists of the Arthurian cycle, the Matidre de Bretagne, the 
earliest-knovn compositions of which are at  least a century junior 
to the earliest cl~anson de geste but which soon succeeded the 
chansons in popular favour and obtained a vogue both wider and 
f a r  more enduring. I t  is not easy to conceive a greater contrast in 
form, style. subject and sentiment than is presented by the two 
classes. In  both the religious sentiment is prominent. but the 
religion of the chansons is of the simplest, not to say of the most 
savage character. To pray to God and to kill his enemies consti- 
tutes the whole duty of man. In  the romances the mystical ele- 
ment becomes owthe  contrary prominent and furnishes, in the 
Holy Grail, one of the most important features. I n  the Carlo- 
vingian knight the courtesy and clemency which we have learned to 
associate with chivalry are almost entirely absent. The ge~ztix ber 
contradicts, jeers at and execrates his sovereign and his fellows 
with the utmost freedom. He thinks nothing of striking his cartoise 
mozllliev so that the blood runs down her cler vis. If a servant or 
even an equal offends him, he will throw the offender into the 
fire. knock his brains out or set his ~irhiskers ablaze. The Arthurian 
knight is far more of the modern modeE in these respects. But 
his chief difference from his predecessor is undoubtedly in his 
amorous devotion to his beloved. who, if not morally superior to 
Bellicent, Floripas. Esclairmonde and the other Carlovingian 
heroines, is somewhat less forward. Even in minute details the 
difference is strongly marked. The romances are in octosyllabic 
couplets or in prose, and their language is different from that of 
the chansons and contains fewer of the usual epic repetitions and 
stock phrases. The earliest romances, the Saint  Graal, the Quite 
d2c Saint  Graal, Joseph d'Arimathie and Merlin bear the names of 
Walter Map and Robert de Borron. Artus and part a t  least of 
Laizcelot d u  Lac appear to be the work of unknown authors. 
Tris tan  came later and has a stronger mixture of Celtic tradition. 
At the same time as Walter Map, or a little later, ChrCtien (or 
Chrestien) de Troyes turned the legends of the Round Table into 
octosyllabic verse of a singularly spirited and picturesque char- 
acter. The chief poems attributed to him are the Chevalier au 
Lyolt  (Sir Ewain of Wales), the Chevalier t! la Charette (one of 
the episodes of Laizcelot) and Erec,  Tristan and Percivale. These 
poems, independently of their merit, which is great, had an ex- 
tensive literary influence. They were translated by the German 
minnesingers Wolfram von Eschenbach, Gottfried of Strasbourg 
and others. 

With the romances to which we have already referred, Chrktien's 
poems con~plete the earlier forms of the Arthurian story and 
supply the matter of it  as it  is best known to English readers 
in Sir Thomas Malory's book. Nor does that book, though far  

later t h a ~  the original forms, convey a very false impression of 
the characteristics of the older romances. Indeed: the Arthurian 
knight. his character and adventures. are so much better known 
than the heroes of the Carlovingian chansons that there is less 
need to d~\-ell upon them. 

The romances had, as has been already pointed out, great in- 
fluence upon their rivals, and their comparative fertility of in: 
vention, the much larger number of their drainatis pevsonae and 
the greater variety of interests to which they appealed sufficiently 
explain their increased popularity. The ordinary attractions of 
poetry are also more largely present in them than in the chanso~zs; 
there is more description, more life and less of the mere chronicle. 
They have been accused of relaxing morality, and there is per- 
haps some truth in the charge. But the change is after all one 
rather of manners than of morals, and what is lost in simplicity is 
gained in refinement and the beginnings of a sense of literary form. 

Romances of Antiquity.- There is yet a third class of early 
narrative poems, differing from the two former in subject but 
agreeing, sometimes with one, sometimes with the other, in form. 
These are the classical romances-the nzatiBre de Rome-which 
are not much later than those of Charlemagne and Arthur. The 
chief subjects mere the conquests of Alexander and the siege of 
Troy, though other classical stories come in. The most remarkable 
of all is the romance of Alixandre by Lambert le Tort and Xlexan- 
der of Bernay. 

Alexander is made in many respects a prototype of Charle- 
magne. He is regularly knighted. he has 12 peers, he holds tourna- 
ments, he has relations with Arthur and comes in contact with 
fairies, he takes flights in the ai

r

, dives in the sea and so forth. 
There is perhaps more avowed imagination in these classical 
stories than in either of the other divisions of French epic poetry. 
Some of their authors even confess to the practice of fiction. u;hile 
the trouvBres of the clza?tsons invariably assert the historical char- 
acter of their facts and personages. 

The chansoizs de geste had shown the creative power and inde- 
pendent character of French literature. There is. a t  least about 
the earlier ones, nothing borro~i~ed, traditional or scholarly. They 
smack of the soil, and they rank France among the very few coun- 
tries which. in this matter of indigenous growth. have yielded more 
than folk songs and fireside tales. The Arthurian romances. less 
independent in origin, exhlbit a wider range of view, a greater 
knowledge of human nature and a more extensive command of 
the sources of poetical and romantic interest. The classical epics 
superadd the only ingredient necessary to an accomplished litera- 
ture; i.e., the knowledge of what has been done by other peoples 
and other literatures already, and the readiness to take advantage 
of the materials thus supplied. 

Romans d'Aventures.--There remain to be mentioned a con- 
siderable number of narrative poems, written after the 13th cen- 
tury, which cannot be brought into any one of the three previous 
categories. As literary taste spread, romans nere written about 
any possible subject, and in many various forms. Thus Guillau?ne 
de Pulerme deals with the adventures of a Sicilian prince who is 
befriended by a werewolf; L e  R o m a n  de l'esconfle with a heroine 
whose ring is carried off by a sparrow hawk; G u y  of It'erwick, 
~kleraugis de PortlBguez, Cle'omadBs, Pustenofieu de Blois and 
Floire et Blanchefleur are among the best known. To  this category 
may be added a number of early romances and fictions in prose. 
Aucassin e f  Nicolette (13th century) is written partly in prose and 
partly in verse and is called a chantejable. 

Such liras the literature produced for the enjoyment of the 
higher classes from the 11th to the 13th century. The habit of 
private ~ i ~ a r s  and of insurrection against the sovereign supply the 
motives of the chanson de geste, the love of gallantry, adventure 
and foreign travel those of the romances, Arthurian and miscel- 
laneous. On the other hand, the gradual spread of learning, in- 
accurate and ill-digested perhaps, but still learning, not only 
opened up new classes of subjects but opened them to new classes 
of persons. The thousands of students ~ v h o  flocked to the schools 
of Paris nere not all princes or nobles. 

Hence there arose two new classes of literature. The first con- 
sisted of the embodiment of learning of one kind or other in the 
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vulgar tongue. The other, one of the most remarkable develop- 
ments of sportive literature which the world has seen, produced 
the second indigenous literary growth of which France can boast, 
namely, the fabliaux. and the almost more remarkable work which 
is an immense conglomerate of fabliaux, the great beast epic of 
the Rovta?z de Renart .  

Fab1iaux.-There are few literary products which have more 
originality and at  the same time more diversity than the fabliau. 
The epic and the drama, even when they are independently pro- 
duced, are similar in their main characteristics all the world over. 
But there is nothing in previous literature which exactly corre- 
sponds to the fabliau. The story is the first thing, the moral the 
second. and the latter ismever suffered to interfere with the for- 
mer. These observations apply only to the fabliaux, properly so 
called, but the term has been used with considerable looseness. 
The collectors of those interesting pieces, Barbazan, Mdon, Le  
Grand d'dzlssy, have included in their collections large numbers 
of miscellaneous pieces such as dits  (rhymed descriptions of vari- 
ous objects, the most famous known author of which was Bau- 
douin de CondC, 13th century) and dkbats (discussions between 
two persons or contrasts of the attributes of two things), some- 
times even short romances, farces and mystery plays. Not that 
the fable proper-the prose classical beast story of Aesop- 
was neglected. 

Marie de France-the poet to be mentioned again for her 
more strictly poetical work-is the most literary of not a few 
writers who composed what were often, after the mysterious 
original poet, named Ysopets.  Aesop, Phaedrus, Babrius were 
translated and imitated in Latin and in the vernacular by this 
class of ~vriter: and some of the best known of "fablers" date from 
this time. The fabliau, on the other hand, according to the best 
definition of it yet achieved, is "the recital, generally comic, of 
a real or possible incident occurring in ordinary human life." The 
comedy, it may be added, is usually of a satiric kind, and occupies 
itself with every class and rank of men, from the king to the 
villein. There is no limit to the variety of these lively verse tales, 
which are invariably written in eight-syllabled couplets. Now the 
subject is the misadventure of two Englishmen, whose ignorance of 
the French language makes them confuse donkey and lamb; now 
it is the fortunes of an exceedingly foolish knight, who has an ami- 
able and ingenious mother-in-la~rl; now the deserved sufferings 
of an avaricious or ill-behaved priest; now the bringing of an un- 
grateful son to a better mind by the wisdom of babes and sucklings. 

Not a few of the Canterbury Tales are taken directly from 
fabliaux; indeed, Chaucer, with the possible exception of hlatthew 
Prior, is the nearest approach to a fabliau writer in England. At 
the other end of Europe the prose novels of Boccaccio and other 
Italian tale tellers are largely based upon fabliaux. But their in- 
fluence in their own country was the greatest. They were the 
first expression of the spirit which thereafter animated the most 
national and popular developments of French literature. Simple 
and unpretending as they are in form, the fabliaux announce not 
merely the Cent  nouvelles nouvelles and the Heptameron, L'dz'ocat 
Patelin and Pantagruel, but also L'Avare and the Roman  comiqzte, 
Gil Blas and Candide. They indeed do more than merely prophesy 
the spirit of these great performances-they directly lead to them. 
The prose tale and the farce are the direct outcomes of the fabliau, 
and the prose tale and the farce once given, the novel and the 
comedy inevitably follow. 

The special period of fabliau composition appears to have been 
the I zth and 13th centuries. I t  signifies on the one side the growth 
of a lighter and more sportive spirit than had yet prevailed, on 
another the rise in importance of other and lower orders of men 
than the priest and the noble, on yet another the consciousness 
on the part of these lower-orders of the defects of the two priv- 
ileged classes and of the shortcomings of the system of polity 
under which these privileged classes enjoyed their privileges. 
There is, however, in the fabliau proper not so very much of direct 
satire, this being indeed excluded by the definition given above 
and by the thoroughly artistic spirit in ~vhich that definition is 
observed. The fabIiaux are so numerous and so various that it is 
difficult to select any as specially representative. We may, how- 

ever, mention, both as good exampIes and as interesting from 
their subsequent history, Le Vair palefi*oi, treated in English by 
Leigh Hunt and by T .  L. Peacock; L e  Vilain Mi re ,  the original 
consciously or unconsciously followed in L e  Me'decin nzalgre' Zui; L e  
R o i  d'Angleterre et le jongleur d'Eli; La  Houce partie; L e  S o t  
chevalier, an indecorous but extremely amusing story; Les  D e u x  
bordeors ribazis, a dialogue between two jongleurs of great Iiterary 
interest, containing allusions to the chansons d e  geste and ro- 
mances most in vogue; and L e  Yilain qui cortpuist paradis par 
plazt. 

R o m a n  d e  Renart.-If the fabliaux are not remarkable for 
direct satire, that element is supplied in more than compensating 
quantity by an extraordinary composition which is closely related 
to them. L e  R o m a n  de  Renart ,  or History of Reynard the  Fox,  
is a poem, or rather series of poems, which. from the end of the 
12th century to the middle of the 14th, served the citizen poets 
of northern France not merely as an outlet for literary expres- 
sion but also as a vehicle of satiricdl comment-now on the gen- 
eral vices and weaknesses of humanity, now on the usual cor- 
ruptions in church and state, n o r  on the various historical events 
which occupled public attention from time to time. The enormous 
popularity of the subject is shown by the long vogue which it  had 
and by the empire which it  exercised over generations of nriters 
\tho dlffered from each other ~ i ide ly  in style and temper. Sothing 
can be further from the allegorical erudition, the political diatribes 
and the sermonizing moralities of the authors of Renart  le contre- 
fait than the sly nai'vetC of the wrlters of the earlier branches. 
Yet these and a long and unknown series of intermediate bards the 
fox-king pressed into his service, and it is scarcely too much to 
say that, during the t n o  centuries of his reign, there was hardly a 
thought in the popular mind which, as it rose to the surface. did 
not find expression in an addition to the huge cycle of Renart .  

The French poems which \\e possess on the subject amount in 
all to nearly roo ooo lines, independently of mere variations but 
including the different versions of Reizart le co?ztrefait. The sep- 
arate branches are the mork of different authors, hardly any of 
whom are known, and. but for their community of subject and to 
some extent of treatment, might be regarded as separate poems. 
The history of Renart, his ~rictories over Isengrim the wolf Bruln 
the bear and his other unfortunate rivals. his family affection. 
his outwittings of King Noble the Lion and all the rest are nell 
knonn. I t  is perhaps in the subsequent poems, though they are 
far less known and much less amusing, that the hold which the 
idea of Renart had obtained on the mind of northern France, 
and the ingenious uses to mhich it was put, are best sho~vn. The 
first of these is Le Coztro?znenzent de Renart ,  a poem of betneen 
3,000 and 4,000 lines, attributed, on no grounds nhatever, to the 
poet Marie de France, and describing how the hero by his ingenuity 
got himself cronned king. This poem already shows signs of 
direct moral application and generalizing. These are still more 
apparent in Renart  le nolieel, a composition of about 8.000 lines, 
finished in the year 1288 by the Fleming Jacquemart GelCe. Here 
the personification, of which, in noticing the Rornun de la rose, we 
shall soon have to give extended mention, becomes evident. In- 
stead of or a t  least besides the lively personal Renart who used 
to steal sausages. set Isengrim fishing with his tail or make use of 
Chanticleer's comb for a purpose for mhich it was certainly never 
intended, we have Reaardie, an abstraction of guile and hypocrisy, 
triumphantly prevailing over other and better qualities. Lastly, as 
the R o m a n  de  la rose of Guillaume de Lorris is paralleled by Renart  
le nouzlel, so its continuation by Jean de Plleung is paralleled by 
the great miscellany of Renart  le contrefait ,  which, even in its ex- 
isting versions, extends to fully 50.000 lines. Here me have, be- 
sides floods of miscelIaneous erudition and discourse, politicaI 
argument of the most direct and important kind. The wrongs of 
the lower orders are bitterly urged. 

E a r l y  Lyrics.-The song literature of mediaeval France is ex- 
tremely abundant and beautiful. From the 12th century to  the 
I jth it  received constant accessions, some signed, some anony- 
mous, some purely popular in their character, some the work of 
more learned writers, others again produced by members of the 
aristocracy. Of the latter class i t  may fairly be said that the 
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catalogue of royal and noble authors boasts few if any names 
superior to those of Thibaut de Champagne, king of Navarre at  
the beginning of the 13th century, and Charles d'OrlCans. the 
father of Louis XII ,  a t  the beginning of the 15th. Although 
much of this lyric poetry is anonymous, the most popular part of 
it  almost entirely so, yet we are able to enumerate hundreds of 
French ckansonniers between the 11th century and the 13th. 

The earliest song literature is mainly sentimental in character. 
The collectors divide it  under the two heads of romances and pas- 
tourelles, the former being usually the celebration of the loves of 
a noble knight and maiden and recounting how Belle Doette or 
Eglantine or Oriour sat a t  her windows or in the tourney gallery, 
or embroidering silk and samite in her chamber, with her thoughts 
on Gerard or Guy or Henry, the latter somewhat monotonous 
but nai've and often picturesque recitals, very often in the first 
person, of the meeting of an errant knight or minstrel with a shep- 
herdess and his cavalier but not always successful wooing. With 
these, some of which date from the 12th century, may be con- 
trasted, a t  the other end of the mediaeval period, the more varied 
and popular collection dating in their present form from the I 5th 
century and published in 1815 by Gaston Paris. In  both alike, 
making allowance for the difierence of their age and the state of 
the language, may be noticed a charming lyrical faculty and great 
skill in the elaboration of light and suitable metres. Especially 
remarkable is the abundance of refrains of an admirably melodious 
kind. It is said that more than 500 of these exist. 

Among the lyric writers of these four centuries whose names 
are known may be mentioned Audefroi le Bastard (12th century), 
the author of the charming song of Belle Idoine and others no 
way inferior, Quesnes de Bkthune, the ancestor of Sully. whose 
song writing inclines to a satirical cast in many instances, the 
vidame de Chartres, Charles d'rinjou, King John of Brienne, the 
chiitelsin de Coucy, Gace BruslC and Colin Muset; while not a few 
writers mentioned else~vhere-Guyot de Provins, Adam de la 
Hale. Jean Bode1 and others-were also lyrists. But none of them, 
except perhaps Audefroi, can compare with Thibaut IV (1201- 
j3) .  n h o  by his possessions and ancestry had a connection with 
the north and the south and who employed the methods of both 
districts but used the language of the north only. Thibaut was 
supposed to be the lover of Blanche of Castille, the mother of 
St. Louis, and a great deal of his verse is concerned with his love 
for her. But while knights and nobles mere thus employing lyric 
poetry in courtly and sentimental verse, lyric forrns were being 
freely employed by others, of both high and low birth, for more 
general purposes. Blanche and Thibaut themselves came in for 
contenlporarp lampoons, and both at  this time and in the times 
immediately following a number of writers composed light verse, 
sometimes of a lyric, sometimes of a narrative kind, and some- 
times in a mixture of both. By far the most remarkable of 
these is Rutebeuf ( q . v . ) .  

Rutebeuf is among the earliest French writers who tell us their 
personal history and make personal appeals. But he does not 
confine himself to these. H e  discusses the history of his times, 
he composes pious poetry too, and in a t  least one poem takes care 
to  distinguish between the church which he venerates and the cor- 
rupt churchmen whom he lampoons. Besides Rutebeuf the most 
characteristic figure of his class and time (about the middle of 
the 13th century) is Adam de la Hale, commonly called the 
Hunchback of Arras. The earlier poems of Adam are of a senti- 
mental character, the later ones satirical and somewhat ill-tem- 
pered; such, for instance, is his invective against his native city. 
But his chief importance consists in his jezrx, the Jezl de la fezlille'e, 
the J e z ~  de Robin  et ~l/larzon, dramatic compositions which led 
the way to the regular dramatic form. Indeed the general tend- 
ency of the 13th century is to satire, fable and farce even more 
than to serious or sentimental poetry. n 7 e  should perhaps except 
the lais, the chief of which are known under the name of Marie 
de France. These lais are exclusively Breton in origin, though not 
in application, and the term seems originally to have had reier- 
ence rather to the music to nhich they were sung than to the 
manner or matter of the pieces. 

The  subjects of the lais are indifferently taken from the Ar- 

thurian cycle, from ancient story and from popular tradition, and, 
a t  any rate in Marie's hands, they give occasion for some pas- 
sionate and in the modern sense really romantic poetry. The 
most famous of all is the L a y  of the  Honeyszrckle, traditionally as- 
signed to Sir Tristram. 

Roman de la Rose.-A work of very different importance from 
all these, though with seeming touches of the same spirit, a work 
which deserves to take rank among the most important of the 
middle ages, is the R o m a n  de la rose. The author of the earlier 
part was Guillaume de Lorris, nho  lived in the first half of the 
13th century; the author of the later part was Jean de Meung. who 
mas born about the middle of that century and whose part in the 
Roman  dates at  least from its extreme end. This great poem 
exhibits in its two parts very different characteristics which 
yet go to make up a not inharmonious nhole. I t  is a love poem, 
and yet it is satire. But both gallantry and raillery are treated 
in an entirely allegorical spirit. The lover meets all sorts of ob- 
stacles in his pursuit of the rose. though he has for a guide the 
metaphorical personage Bel-iiccueil. The early part, which be- 
longs to Guillaume de Lorris, is remarkable for lts gracious and 
fanciful descriptions. Forty years after Lorris's death, Jean de 
Meung con~pleted i t  in an entirely different spirit. He keeps 
the allegorical form, and indeed introduces two new personages 
of importance, Nature and Faux-semblant. In the mouths of 
these personages and of another, Raison, he puts the most extraor- 
dinary mixture of erudition and satire. At one time we have the 
history of classical heroes, a t  another theories aga~nst the hoard- 
ing of money, about astronomy, about the duty of mankind to 
increase and mult~ply. Accounts of the origln of loyalty, nhich 
would have cost the poet his bead at  some periods of history, 
and even comn~unistic ideas, are also to be found here. In Faux- 
semblant n e  have a real creation of the theatrical hypocrite. All 
this miscellaneous and apparently incongruous material in fact 
explains the success of the poem. There are to be found in the 
Roman de la rose the characteristics of the later middle age, its 
gallantry, its mysticism, its economic and social troubles and 
problems, its scholastic methods of thought. its naive acceptance 
as science of everything that is written and a t  the same time its 
s h r e ~ ~ d  and embracing criticism of much that the age of criti- 
cism has accepted without doubt or question. The R o m a n  de la 
rose, as might be supposed, set the example of an immense liter- 
ature of allegorical poetry, which flourished more and more until 
the Renaissance. 

Satiric and Didactic Work.-Direct satire began early in the 
13th century with Guyot de Provins and Hugues de BrCgy. Trav- 
esties of the romances of chivalry were written in which the chief 
heroes and situations ]%ere mercilessly parodied. The disputes 
of Philippe le Be1 with the pope and the Templars had an im- 
mense literary influence. partly in the concluding portions of the 
Relzart, partly in the R o ~ l z a ? ~  de la rose and partly in other satiric 
allegories of which the chief is the romance of Fazrvel, attributed 
to Francois de Rues. The hero of this is an allegorical personage, 
half man and half horse, signifying the union of bestial degradation 
with human ingenuity and cunning. Fduvel (the name, it may be 
worth while to recall, occurs in Langland) is a divinity in his may. 
All the personages of state, from kings and popes to mendicant 
friars, pay their court to him. The abuse of usury at  the time, 
and the exactions of the Jews and Lombards, were severely felt, 
and Money itself, as personified, figures largely in the popular 
literature. 

An example of early didactic verse 1s the Bestiary of Philippe de 
Thaun. a Norman trouvkre who lived and wrote in England during 
the reign of Henry Beauclerc. Besides the Bestiary,  mhich from 
its dedication to Queen Adela has been conjectured to belong to the 
third decade of the 12th century, Philippe wrote also in French a 
Lzber de creaturis, both works being translated from the Latin. 
These norks of mystical and apocryphal physics and zoology be- 
came extremely popular in the succeeding centuries and were fre- 
quently imitated. A moralizing turn was also given to them, which 
nas much helped by the importation of several miscellanies of 
oriental origin, partly tales, partly didactic in character, the most 
celebrated of which is the R o m a n  des  sept sages, which, under 
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that title and the variant of DolopatJzos, received repeated treat- 
ment from French writers both in prose and verse. Art, too, soon 
demanded exposition in verse, as well as science. The favourite 
pastime of the chase was repeatedly dealt nith, notably in the Roi 
Modus  (1325), mixed prose and verse; the De'duzts de la chasse 
(1387) of Gaston de Foix, prose; and the Trksor de oe'nerie of Jean 
Hardouin (1394), verse. 

Very soon didactic verse extended itself to all the arts and 
sciences. Vegetius and his military precepts had found a home in 
French octosyllables as early as the 12th century; the end of the 
same age saw the ceremonies of knighthood solemnly versified, and 
napes (maps) dzd nzonde also soon appeared. In  1245 Gautier of 
Metz translated from various Latin works into French verse a 
sort of encyclopaedia, while another incongruous work, known as 
L'Irnage du mtonde, exists from the same century. Profane knonl- 
edge was not the only subject n hich occupied didactic poets at this 
time. Religious handbooks and commentaries on the Scriptures 
were commoll in the 13th and following centuries. and, under the 
titles of castoievzents, e~zseiglzentents and doctrinazlx, moral 
treatises became common. The most famous of these. the Castoie- 
nzent d'un pBre 2 sons fils, falls under the class of works attributable 
to oriental influence, being derived from the Indian Pa?zclzatantra. 

In  the 14th century the influence of the Rornaiz de la rose helped 
to render moral verse common and popular. The same century, 
moreover, which ~i~itnessed these developments of well intentloned 
if not always judicious erudition witnessed also a considerable 
change in lyrical poetry. Hitherto such poetry had chiefly been 
composed in the melodious but unconstrained forms of the ro- 
mance and the pastozirelle. In the 14th century the wrlters of 
northern France subjected themselves to severer rules. In this 
age arose the forms which for so long a time \?ere to occupy 
French singers-the ballade, the rondeau. the rondel, the triolet, 
the chant royal and others. These received considerable altera- 
tions as time went on. We possess not a fen Artes poeticae, such 
as that of Eustache Deschamps at  the end of the 14th century 
and that of Thomas Sibilet in the 16th. giving particulars of 
them, and these particulars show considerable changes. The ear- 
liest poets ~ 1 1 0  appear to have practised them extensively nere 
born at  the close of the 13th century and the beginning of the 14th. 
Of these, Guillaume de hlachault ( c .  1300-80) is the oldest. He 
left about 8o.ooo verses. Eustache Deschamps ( e .  1340-6. 1410) 
was nearly as prolific. Jean Froissart the historian (1338-I~IO?) 
was also an agreeable and prolific poet. Less known but not less 
noteworthy, and perhaps the earliest of all. is Jehannot de Lescurel, 
whose personality is obscure and most of whose works are lost 
but whose fragments are full of grace. Froissart appears to have 
had many countrymen in Hainaut and Brabant who devoted them- 
selves to the art of versification; and the Livre des cent ballades 
of Jean Boucicault ( c .  1366-1421) and his friends-c. 1390-sho~ils 
that the French gentleman of the 14th century uas as apt a t  the 
ballade as his Elizabethan peer in England u7as at  the sonnet. 

Beginnings of Drama.-The mysteries (subjects taken from 
the sacred writings) and miracle plays (subjects taken from the 
legends of the Saints and the Virgin) are of very early date. The 
mystery of the Foolish Virgins (partly French, partly Latin), that 
of Adam and perhaps that of Daniel are of the 12th century, 
though the work of unknonn authors. Jean Bodel and Ruteheuf, 
already mentioned, gave, the one that of Saint Xicolas at  the 
confines of the 12th and 13th, the other that of Tlze'ophile later 
in the 13th itself. But the later moralities, soties and farces 
seem to be also in part a very probable development of the sim- 
pler and earlier forms of the fablidu and of the tenson or jell parti, 
a poem in simple dialogue. Of the geux partts there are many ex- 
amples, varying from very simple questions and answers to 
something like regular dramatic dialogue; even short romances, 
such as Aucassin e t  Xicolette, were easlly susceptible of drainati- 
zation. But the Jeu de la fezczllie (or fezrzlle'e) of Addm de la 
Hale seems to be the earliest piece. profane in subject, containing 
something more than mere dialogue. The poet has not indeed 
gone far for his subject. for he brings in his own nife, father and 
friends, the interest being complicated by the introduction of stock 
characters (the doctor, the monk, the fool) and of certain fairies 

-personages already popular from the later romances of chivalry. 
Another piece of Adam's the Jeu de Robin  e t  ,lfarion, also already 
alluded to, is little more than a simple throwing into action of 
an ordinary pastourelle with a considerable number of songs to  
music. Nevertheless later criticism has seen, and not unreason- 
ably, in these two pieces the origin in the one case of farce, and 
thus indirectly of comedy proper, in the other of comic opera. 

For a long time, hot\e\er, the mystery and miracle plays re- 
mained the mainstay of theatrical performance, and until the 13th 
century actors as well as performers were more or less taken from 
the clergy. I t  has, indeed. been well pointed out that the offices 
of the church were themselves dramatlc performances and re- 
quired little more than development at  the hands of the mystery 
writers. The occasional festive outbursts, such as the Feast of 
Fools, that of the Boy Bihhop and the rest, helped in  the develop- 
ment. The variety of mysteries and miracles was very great. A 
single manuscript contains 40 miracles of the Virgin, averaging 
from 1,200 to 1,joo lines each, written in octosyllabic couplets, 
and at  least as old as the 14th century, most of thein perhaps much 
earlier. 

The mysteries proper, or plays taken from the Scriptures, are 
older still. Many of these are exceedingly long. There is a 
Mystkre  de Z'Ancien Testament which must have.taken weeks to 
act in its entirety. The ,lfystdre de la Passiofi, though not quite so 
long, took several days and recounts the mhole history of the Gos- 
pels. The best apparently of the authors of these pieces, whlch are  
mostly anonymous, were two brothers, Arnoul and Simon GrCban 
(authors of the Actes des apdtres, and in the first case of the Pas- 
s ion ) ,  c. 1450; and a certain Jean Michel (d. 1493) is credited 
with having continued the Passion from 30 ooo lines to 50 ooo. 
But these performances. though they held their ground until the 
middle of the 16th century and extended their range of subject 
from sacred to profane history-legendary as in the Destruction 
de  Troie,  contemporary as in the Szkge d'0rle'ans-were soon 
rivalled by the more profane performances of the moralities, the 
farces and the soties. The palmy time of all these three kinds is 
the I 5th century, while the Confrkrie de la Passion itself, the 
special performers of the sacred drama, obtained the licence con- 
stituting it only by an ordinance of Charles VI  in 1402. I n  order 
to take in the \\hole of the mediaeval theatre a t  a glance. however, 
we may anticipate a little. The Confraternity was not itself the 
author or performer of the profaner kind of dramatic performance. 
This latter was the vork of two other bodles, the clerks of the 
Bazoche and the Enfants sans Souci. As the Confraternity was 
chiefly composed of tradesmen and persons very similar to Peter 
Quince and his associates, so the clerks of the Bazoche were mem- 
bers of the legal profession of Paris, and the Enfants sans Souci 
were mostly young men of family. The morality was the special 
property of the first. the sotie of the second. But as the moralities 
were sometimes decidedly tedious plays, and by no means brief, 
they so ere varied by the introduction of farces, of nhich the peux 
already mentioned nere the early germ and of which L'i lvocat 
Patelin, dated by some about r4f j and certainly about 2 0 0  years 
subsequent to Adam de la Hale, is the most famous example. 

The inorality was the natural result on the stage of the Immense 
literary popularity of allegory in the R o ~ n a n  de la rose and its 
imitations. The sotie was directly satirical and assumed the 
guise of folly only as a stalking horse for shooting wit. I t  was more 
Aristophanic than any other modern form of comedy and, like 
its predecessor, it perished as a result of its political application. 
Encouraged for a moment as a political engine a t  the beginning 
of the 16th century, it ~ v a s  soon absolutely forbidden and put 
down and had to give place in one direction to the lampoon and 
the prose pamphlet, in another to forms of comic satire more 
general and vague in their scope. 

The farce, on the other hand, having neither moral purpose nor 
political intention, v a s  a purer work of art,  enjoyed a wider range 
of subject and was in no danger of any permanent extinction. 
Farcical interludes were interpolated in the mysteries themselves: 
short farces introduced and rendered palatable the moralities, and 
the sotie was itself but a variety of farce; all the kinds were 
sometin~es combined in a sort of tetralogy. I t  was a short compo- 
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sition, 500 verses being considered sufficient, whereas the morality 
might run to a t  least 1,000 verses, the miracle play to nearly double 
that number and the mystery to 40.000 or jo,ooo. 

Of the pieces represented, one only, that of Maitre Patelin, 
is now much known; but many are almost equally amusing. 
Patelin itself has an immense number of versions and editions. 
Other farces are too numerous to attempt to classify; they bear, 
however, in their subjects as in their manner, a remarkable re- 
semblance to the fabliaux, their source. Conjugal disagreements, 
the unpleasantness of mothers-in-law, the shifty or, in the earlier 
stages, clumsy valet and chambermaid, the mishaps of too loosely 
given ecclesiastics, the abuses of relics and pardons, the extortion, 
violence and sometimes cowardice of the seigneur and the sol- 
diery, the corruption of justice, its delays and its pompous a p  
paratus, supply the subjects. The treatment is rather,narrative 
than dramatic in most cases, as might be expected, but makes up 
by the liveliness of the dialogue for the deficiency of elaborately 
planned action and interest. All these forms, i t  will be observed, 
are directly or indirectly comic. 

UIOUS Tragedy in the middle ages is represented only by the reli,' 
drama, except for a brief period toward the decline of that form 
when the "profane" mysteries referred to above came to be r e g  
resented. These were, however, rather "histories," in the Eliza- 
bethan sense, than tragedies proper. 

History.-For a time the French chroniclers contented them- 
selves with Latin prose or with French verse, after the fashion of 
Robert Wace and the Belgian Philippe Mousket ( I  21 5-83). 
These, after a fashion universal in mediaeval times, began from 
fabulous or merely literary origins; and just as Andrew of Wyntoun 
later carries back the history of Scotland to the terrestrial para- 
dise, so does Mousket start that of France from the rape of Helen. 
But soon prose chronicles, first translated, then original, be- 
came common. Then came French selections and versions from 
the great series of historical compositions undertaken by the monks 
of St. Denys, the so-called Grandes chroniques de France from the 
date of 1274, when they first took form in the hands of a monk 
styled Primat, to the reign of Charles V, when they assumed the 
title just given. But the first really remarkable author who used 
French prose as a vehicle of historical expression is Geoffroy de 
Villehardouin, marshal of Champagne, who was born about the 
middle of the I 2th century and died in Greece in I 2 13. Under the 
title of Conqudte de Constantinople Villehardouin has left a his- 
tory of the fourth crusade. The Conquzte de Constantinople has 
been well called a chanson de geste in prose, and indeed in the 
surprising nature of the feats it  celebrates, in the abundance of 
detail and in the vivid and picturesque poetry of the narration it 
equals the very best of the chansons. But it  is now felt that 
Villehardouin was putting up a specious plea for one of the worst 
misdeeds of the middle ages, the wrecking of the Byzantine em- 
pire, and he was one of the chief criminals. 

The rhymed chronicles of Philippe Mousket and Guillaume 
Guiart belong to the next half-century; and in prose the most 
remarkable works are the Chronique de Reims, a well-~vritten 
history having the interesting characteristic of taking the lay 
and popular side, and the great compilation edited (in the modem 
sense) by Baudouin dlAvesnes ( I  2 1 ~ 4 9 ) .  Jean Joinville (1224?- 
I317), whose special subject is the life of St. Louis, is shrewd, 
practical, has political ideas and antiquarian curiosity, and his 
descriptions are often very creditable pieces of deliberate litera- 
ture. 

What Villehardouin is to the 12th and Joinville to the 13th 
century, so Froissart is to the 14th. His picture is the most famous 
as it  is the most varied of the three, but it  has special drawbacks 
as  well as special merits. Society is still to him all knights and 
ladies, tournaments, skirmishes and feasts. He depicts these, not 
like Joinville, still less like Villehardouin, as a sharer in them, 
but  with the facile and picturesque pen of a sympathizing literary 
onlooker. As the comparison of the Conquzte de Constantinople 
with a chanson de geste is inevitable, so is that of Froissart's 
Chronique with a roman d'aventure. 

P o e t r y  in t h e  1 5 t h  Century.-Christine de Pisan (1364-C. 
1430) was the daughter of an Italian astrologer who was patron- 

ized by Charles V. She was born in Italy but brought up  in France, 
and she enriched the literature of her adopted country with much 
learning, good sense and patriotism. She wrote history, devo- 
tional works and poetry; and though her literafy merit is not of 
the highest, it is very far from despicable. Alain Chartier (c .  138 j- 
C.  1430), best known to modern readers by the story of iMargaret 
of Scotland's Kiss, was a writer of somewhat similar character. 

A very different person is Charles d'OrlCans (1394-146j), one 
of the greatest of grands seigneurs, for he was the father of a king 
of France and heir to the duchies of OrlCans and Milan. Charles 
was an admirable poet. He is the best-known and perhaps the 
best writer of the graceful poems in which an artificial versification 
is strictly observed and helps by its recurrent lines and modulated 
rhymes to give to poetry something of a musical accompaniment 
even without the addition of music properly so called. His bal- 
lades are certainly inferior to those of Fran~ois  Villon, but his 
rondels are unequalled. 

To Franqois Villon (1431-63?), as to other great single writers, 
no attempt can be made to do justice in this place. His remark- 
able life and character especially lie outside our subject. But he is 
universally recognized as the most important single figurk of 
French literature before the Renaissance. His work is very 
strange in form, the undoubtedly genuine part of it consisting 
merely of two compositions, known as the Great and Little Testa- 
ment, written in stanzas of eight lines of eight syllables each, with 
lyrical compositions in ballade and rondeau form interspersed. 
Nothing in old French literature can compare with the best of 
these, such as the "Ballade des dames du temps jadis." the "Bal- 
lade pour sa mhre," "La Grosse Margot," "Les Regrets de la belle 
Heaulmi6ren and others; while the whole composition is full of 
poetical traits of the most extraordinary vigour, picturesqueness 
and pathos. "L'Epitaphe Villon" deserves special notice. Toward 
the end of the century the poetical production of the time 
became very large. The artificial measures already alluded to and 
others far more artificial and infinitely less beautiful were exten- 
sively practised. The combination of these drifts in verse writing 
produced a school known in literary history as the grands rhe'tmi- 
queurs. 

15th-Century Prose.-This period produced, indeed, no prose 
writer of great distinction, except Philippe de Comines; but it  wit- 
nessed serious, if not entirely successful, efforts a t  prose composi- 
tion. Christine de Pisan and Alain Chartier were at  least as much 
prose writers as poets; and the latter, while he, like Jean de Ger- 
son, dealt much with the reform of the church, used in his Quadri- 
loge invectif really forcible language for the purpose of spurring 
on the nobles of France to put an end to its sufferings and evils. 
These moral and didactic treatises were but continuations of 
others, which for convenience's sake we have hitherto left un- 
noticed. Though verse was in the centuries prior to the I 5th the 
favourite medium for literary composition, it was by no means 
the only one, and moral and educational treatises already existed 
in pedestrian phrase. Certain household books (livres de raison) 
have been preserved, some of which date as far back as the 13th 
century. These contain not merely accounts but family chroni- 
cles, receipts and the like. 

Accounts of travel, especially to the Holy Land, culminated 
in the famous Voyage of Sir John Mandeville, which, though it  has 
never been of so much importance in French as in English, perhaps 
first took vernacular form in the French tongue. Of the 14th cen- 
tury, we have a Menagier de Paris, intended for the instruction of 
a young wife, and a large number of miscellaneous treatises of art, 
science and morality, while private letters, mostly as yet unpub- 
lished, exist in considerable numbers and are generally of the mor- 
alizing character; books of devotion, too, are naturally frequent. 

Froissart had been followed as a chronicler by Enguerrand 
de Monstrelet ( c .  1400-1453) and by the historiographers of the 
Burgundian court, Georges Chastellain (1404-7 j ) ,  whose Chroni- 
que de Jacques de Lalaing is much the most attractive part of his 
work, and Olivier de la Marche. The memoir and chronicle 
writers, mho were to be of so much importance in French literature, 
also begin to be numerous at  this period. Juvenal des Ursins 
(1388-1473), author of the Chronique scandaleuse, may be men- 
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tioned as presenting t h e  characteristic o f  minute  observation and 
record which has distinguished t h e  class ever since. Jean Lemaire 
de Belges (1473-c. I j2 j )  mas historiographer t o  Louis X I 1  and 
\\rote Illustrations des Gaules. B u t  P h i l ~ p p e  de Comines (1445- 
I 509) is  n o  imitator o f  Froissart or o f  anyone else. T h e  last o f  the 
quartet te  o f  great French mediaeval  historians, h e  does n o t  yield t o  
a n y  o f  his three predecessors i n  originality or mer i t ,  b u t  h e  is very 
d i f f eren t  f r o m  t h e m .  H e  fu l ly  represents the  passion o f  the  t ime 
for  statecrdft .  and his book  has long ranked mith that  o f  Xiccolo 
l lachiavell i  as a manual o f  t h e  ar t ,  though h e  has n o t  the  abso- 
lutely nonmoral character o f  t h e  Italian. His memoirs.  consid- 
ered mere ly  as literature, show a style well suited t o  their pur- 
port-not, indeed,  brilliant or picturesque, b u t  clear, terse and 
thoroughly me11 suited t o  t h e  expression o f  t h e  acuteness, observa- 
t ion  and c o m m o n  sense o f  their  author.  

T h e  best  prose o f  t h e  cen tury ,  t h e  nearest yet  t o  being a n  ac- 
ceptable literary m e d i u m ,  mas employed f o r  the  telling o f  romances 
i n  miniature.  T h e  C e ~ z t  nozivelles noucelles is  undoubtedly t h e  
first w o r k  o f  prose belles-lettres i n  French and the  first, moreober, 
o f  a long and m o s t  remarkable class o f  literary w o r k ,  t h e  short 
prose tale o f  a comic character. T h e  subjects o f  the  Cent  nouvelles 
noucelles are b y  n o  means  n e w .  T h e y  are simply the  old themes 
o f  t h e  fabliaux treated i n  t h e  old w a y .  T h e  novelty  is  i n  the  ap- 
plication o f  prose t o  such a purpose and i n  the  crispness, the  fluency 
and t h e  elegance o f  t h e  prose used.  T h e s e  tales have been at- 
tr ibuted t o  Antoine d e  la Salle (1388-1462).  L a  Salle's one 
acknowledged worlr is  t h e  story o f  Peti t  J e l ~ a n  de Sazntre', a short 
romance exhibiting great command o f  character and abundance 
o f  delicate draughtsmanship. Another masterpiece o f  t h e  period, 
L e s  Quinze joyes de rnariage, has also b e e n  assigned t o  h im.  

THE 16TH CENTURY 

W h i l e  t h e  Renaissance i n  I ta ly  had main ly  exhausted i ts  ef fects  
b y  t h e  middle o f  t h e  1 6 t h  cen tury ,  while i n  Germany  those ef fects  
on ly  paved t h e  n a y  f o r  a national literature and did no t  them- 
selves greatly contribute thereto,  while i n  England i t  n a s  no t  till 
t h e  extreme end o f  t h e  period tha t  a great literature was forth- 
coming,  i n  France almost  t h e  \%hole century was marked b y  the  
production o f  capital xvorks i n  e v e r y  branch o f  literary ef fort .  
T h e r e  arose a great number  o f  prose writers and poets:  J o h n  Cal- 
v i n ,  S t .  Francis de Sales, t h e  seigneur de M o n t a ~ g n e ,  Guillaume d u  
V a i r .  Jean  Bodin,  ThCodore Agrippa d'AubignC, the  authors o f  the  
Sative Jie'nippe'e, t h e  seigneur de Rlontluc,  the  seigneur de Bran- 
t b m e ,  Rtienne Pasquier, F r a n ~ o i s  Rabelais, Bonaventure des 
PPriers, Xicolas de Herberay des Essarts ,  Jacques X m y o t ,  Robert 
Garnier, ClCment Marot ,  Pierre d e  Ronsard and t h e  rest o f  the  
PlCiade and,  finally. Xlathurin RCgnier. 

T h e  first no te  o f  t h e  new literature 1vas sounded b y  ClCment 
h laro t  (14961'7-1 j43) .  T h e  son o f  a n  older poet, Jean  des Irlares, 
called Illarot (1463-1523).  ClCment a t  first wrote.  l ike his father's 
contemporaries, allegorical and mythological poetry. af ternard 
collected i n  a v o l u m e  n i t h  a charming t i t le .  L'Adolescence Cle'~ne?z- 
t ine.  I t  ?\as n o t  till h e  \\as nearly 30 years old tha t  his work  be- 
c a m e  really remarkable.  F r o m  tha t  t i m e  till his  death h e  was 
m u c h  involved i n  t h e  troubles and persecutions o f  t h e  Hugue- 
n o t  party t o  which  h e  be longed;  nor was  the  protection o f  Mar- 
g u e r ~ t e  d 'Angoul&me, t h e  chief  patroness o f  Huguenots and m e n  
o f  let ters,  a l ~ ~ a y s  ef f icient .  B u t  his  troubles, so far f r o m  harming, 
helped his literary facult ies ,  and h is  epistles, epigrams, blaso~zs 
(descendants o f  t h e  mediaeval d i t s )  and coq-6-l'ci~ze became re- 
markable f o r  their easy and polished style. their light and grace- 
f u l  \\it and a certain elegance w h i c h  had n o t  as yet  been even at- 
t e m p t e d  i n  French. 

Around l l a r o t  arose a ~ v h o l e  school o f  disciples and imitators, 
such as V i c t o r  Brodeau (1470?-1540), t h e  authority o n  rondeaus. 
Madrice Sckve,  a fertile author o f  bluso~zs, Hugues Salel, Mar- 
guerite d 'Angoul&me, queen o f  Xavarre (1492-1 j 4 9 ) ,  a religious 
as n ell as amorous poet ( L e s  i V I a i ~ g ~ e v ~ t e ~  de la M a ~ g z ~ e r z t e ) ,  and 
Mel l in  d e  Saint Gelais (1491-1 j 5 8 ) .  B u t  the  inventive vigour o f  
t h e  age was  so great tha t  one school had hardly become popular 
b e f o r e  another pushed i t  f r o m  i t s  stool, and even  o f  the  blarotists 
just mentioned Sckve  and Salel are o f t e n  regarded as chief and 

m e m b e r  respectively o f  a Lyonnese  coterie? in termedia te  b e t w e e n  
t h e  schools o f  Marot  and o f  Ronsard ,  containing o ther  m e m b e r s  o f  
repute  such as Antoine Heroet:  Charles Fontaine and Louise LabC. 

The Pl6iade.-Pierre d e  Ronsard ( I  524-8 j )  w a s  t h e  ch ie f  
poet o f  t h e  period. A t  first a courtier and a d ip lomat i s t ,  physical 
disqualifications made  h i m  change his  career. H e  began t o  s t u d y  
t h e  classics under Jean  Daurat ( I  508-88), and w i t h  h i s  mas ter  
and five other writers. ~ t i e n n e  Jodelle  ( I  532-73))  R C m y  Belleau 
( I  528-7 ?), Joachim d u  Bellay ( I  j 22-60), J e a n  Anto ine  d e  B a l f  
( I  j3 2-89) and Pontus d e  T r a r d  ( I  j 2 1-160 j ) ,  b i shop  o f  C h l l o n s -  
sur-Sahne, composed t h e  f a m o u s  "PlCiade." T h e  objec t  o f  t h i s  
band  was t o  bring t h e  French language, i n  vocabulary ,  construc-  
t ions  and application, o n  a level  w i t h  t h e  classical tongues b y  
borrowings f r o m  t h e  latter. T h e y  n-ould h a v e  impor ted  t h e  Greek  
licence o f  compound words,  though t h e  genius o f  t h e  French lan- 
guage is  b u t  l i t t le  adapted there to;  and t h e y  wished t o  reproduce 
i n  French  t h e  regular tragedy,  t h e  Pindaric and Horatian ode ,  t h e  
Virgil ian epic,  e tc .  B o t h  i n  Bellay's f a m o u s  m a n i f e s t o :  t h e  Dd- 
fense e t  illustration de la langue f r a ~ z ~ u i s e ,  and i n  Ronsard's  o w n  
w o r k ,  caution and at tention t o  t h e  genius a n d  t h e  tradit ion o f  
French  are insisted upon.  Being all m e n  o f  t h e  highest  ta len t ,  and 
n o t  a f e w  o f  t h e m  m e n  o f  great genius, t h e y  achieved m u c h  t h a t  
t h e y  designed; and e v e n  where t h e y  failed exac t ly  t o  achieve i t ,  
t h e y  v e r y  o f t e n  indirectly produced results as impor tant  as and  
m o r e  beneficial t h a n  those which  t h e y  in tended .  Doubtless t h e y  
w e n t  t o o  far  and provoked t o  some ex ten t  t h e  reaction w h i c h  Fran- 
qois d e ,  Malherbe led. The ir  impor ta t ions  mere  somet imes  u n -  
necessary. I t  is  almost  impossible t o  read t n e  Franciade o f  
Ronsard ,  and n o t  t o o  easy t o  read t h e  tragedies o f  Jodelle  and 
Garnier,  fine as t h e  latter are i n  parts. B u t  t h e  bes t  o f  Ronsard's  
sonnets  and odes,  t h e  finest o f  Bellay's A n t i q u i t i s  d e  R o m e  ( t rans-  
lated i n t o  English b y  Edmund Spenser) ,  t h e  exquisi te  L'a~znezsr o f  
t h e  same author and t h e  d v r i l  o f  Belleau, e v e n  t h e  finer passages 
o f  D'AubignC and t h e  seigneur d u  Bartas,  are n o t  on ly  admirable 
i n  themse lves  put also o f  a kind n o t  previously found  i n  French  
literature. T h e i r  work  as a whole  su f fers  f r o m  t h e  fac t  tha t  t h e  
French language is n o t  ye t  a sat is factory ins t rument  o f  l i terary 
expression n o r  is  French taste f u l l y  formed.  

T h e  e f f o r t  o f  t h e  PlCiade proper was  continued and shared 
b y  a considerable number  o f  m i n o r  poets, some o f  t h e m .  as has 
b e e n  already noted ,  belonging t o  di f ferent  groups and  schools. 
Olivier d e  n l a g n y  ( d .  I j60) and Louise Lab6 ( b .  I j 2 6 )  were  poets 
and  lovers,  t h e  lady  deserving far  t h e  higher rank i n  literature. 
T h e r e  is  m o r e  depth  o f  passion i n  t h e  writ ings o f  " L a  Belle Cor- 
di6re." as th i s  Lyonnese  poet n a s  called, t h a n  i n  a lmos t  a n y  o f  
her  contemporaries. Jacques Tahureau  ( I  jz7-j 5 )  is  m o r e  t h a n  a- 
m i n o r  poet. T h e r e  is  less t h a n  t h e  usual hyperbole  i n  t h e  con- 
temporary  comparison o f  h i m  t o  Catullus,  and h e  reminds a n  
Englishman o f  t h e  school represented nearly a cen tury  later b y  
Richard Carew, T h o m a s  Randolph  and Sir J o h n  Suckling.  T h e  
t i t le  o f  a part o f  his  poem-llfzgnardises a?~zoz~veuses de l'adnzire'e- 
i s  characteristic b o t h  o f  t h e  style and o f  t h e  t i m e .  J e a n  Double t  
( c .  1528-C. 1 j 8 0 ) ,  Xmadis J a m y n  ( c .  1 j 3 0 - 8 j )  and J e a n  d e  la 
Tai l le  ( I  540-1608) deserve m e n t i o n  a t  least as poets, b u t  t w o  
o ther  writers require a longer description. Gui l laume d e  Salluste, 
seigneur d u  Bartas (1544- go) ,  w a s  partly a disciple and part ly  a 
rival o f  Ronsard.  His  poem o f  Jzrdith was  eclipsed b y  h i s  bet ter-  
k n o w n  L a  Div ine  sepnzaine or epic o f  t h e  Creation.  ThCodore 
Agrippa d'XubignC ( I  j j z -1630) ,  l ike D u  Bartas,  w a s  a Calvinist .  
His  genius was o f  a inore varied character. H e  w r o t e  sonnets and 
odes as became a Ronsardist, b u t  h i s  chief  poetical w o r k  i s  t h e  
satirical poem o f  L e s  Tragiqzles, i n  w h i c h  t h e  au thor  brands t h e  
fact ions,  corruptions and persecutions o f  t h e  t i m e ,  and i n  n h i c h  
there  are t o  b e  found  alexandrines o f  a strength,  vigour and origi- 
nal cadence hardly t o  b e  discovered elsewhere, save i n  Corneille 
and V i c t o r  Hugo.  Toward  t h e  end o f  t h e  cen tury ,  Philippe 
Desportes ( I  546-1606) and Jean  Bertaut  ( I  j j z - I ~ I I ) ,  w i t h  m u c h  
en feeb led  strength b u t  w i t h  a certain grace, continue t h e  R o n -  
sardizing tradition. Among their contemporaries m u s t  b e  noticed 
J e a n  Passerat ( I  j34-1602), a writer o f  m u c h  w i t  and vigour and  
rather resembling Marot  t h a n  Ronsard ,  and Vauquel in  d e  la 
Fresnaye ( I  j36-1607), t h e  author o f  a valuable A r s  poetica and  
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of the first French satires which actually bear that title. Jean le 
Houx (fl. c. 1600) continued, rewrote or invented the vaux de vire, 
commonly known as the work of Olivier Basselin. 

The nephew of Desportes, Mathurin RCgnier ( I  573-1613), de- 
scendant a t  once of the older Gallic spirit of Villon and Marot in 
virtue of his consummate acuteness, terseness and wit, of the 
school of Ronsard by his erudition, his command of language and 
his scholarship, marks the end of the poetry of the century. 

16 th-Century  Drama.-The change which dramatic poetry 
underwent during the 16th century was a t  least as remarkable 
as that undergone by poetry proper. The first half of the period 
saw the end of the religious mysteries, the licence of which had 
irritated both the parliament and the clergy. Under the patronage 
of Louis X I 1  were produced the chief works of Pierre Gringore or 
Gringoire ( c .  1480-1547), by far the most remarkable writer of 
this class of composition. His Prince des sots and his iMystBre de 
S t .  Louis are among the best of their kind. An enormous volume 
of composition of this class was produced between 1500 and 1550. 
One morality by itself, L'Honzme juste et l'honzme mondain, con- 
tains about 36.000 lines. But in 1548, when the Confraternity was 
formally established a t  the HBtel de Bourgogne, leave to play 
sacred subjects was expressly refused it. Moralities and soties 
dragged on under difficulties till the end of the century, and the 
farce, which is immortal, continually affected comedy. But the 
effect of the Renaissance was to sweep away all other vestiges of 
the mediaeval drama, at  least in the capital. An entirely new class 
of subjects, entirely new modes of treatment and a different kind 
of performers were introduced. The change naturally came from 
Italy. 

In the close relationship with that country which France had 
during the early years of the century, Italian translations of 
the classical masterpieces were easily imported. Soon French 
translations were made afresh of the Electra, the Hecuba, the 
Iphigenia i n  Aulis, and the French humanists hastened to compose 
original tragedies on the classical model, especially as exhibited in 
Seneca. I t  was impossible that the PlCiade should not eagerly 
seize such an opportunity of carrying out its principles, and one of 
its members. Jodelle, devoting himself mainly to dramatic com- 
position, fashioned at  once the first tragedy, Cle'op&tre, and the first 
comedy, Eugdne, thus setting the example of the style of composi- 
tion uhich for two centuries and a half Frenchmen were to regard 
as the highest effort of literary ambition. Cle'op&tre was followed 
by Didon, which, unlike its predecessor, is entirely in alexandrines 
and observes the regular alternation of masculine and feminine 
rhymes. 

Robert Garnier (1534-90) chose his subjects indifferently from 
classical, sacred and mediaeval literature. While tragedy clings 
closely to antique models, comedy, as might be expected in the 
country of the fabliaux, is more independent. Italy had already 
a comic school of some originality, and the French farce was too 
vigorous and lively a production to permit of its being entirely 
overlooked. The first comic writer of great merit was Pierre 
Larivey ( c .  I 550-c. 1612), an Italian by descent. 

16 th -Century  Prose Fiction.-Great as is the importance of 
the 16th century in the history of French poetry, its importance in 
the history of French prose is greater still. There can be no doubt 
of the precedence, in every sense of the word, of F r a n ~ o i s  Rabelais 
( c .  1490-15j3), with Gargantua and Pantagruel. With an im- 
mense erudition representing almost the whole of the knowledge 
of his time, with an untiring faculty of invention, with the judg- 
ment of a philosopher and the common sense of a man of the 
world, with an observation that let no characteristic of the time 
pass unobserved and with a tenfold portion of the special Gallic 
gift of good-humoured satire, Rabelais reaches a height of specu- 
lation and depth of insight and a vein of poetical imagination rarely 
found in any writer, but altogether portentous when taken in con- 
junction with his other characteristics. His great work has been 
taken for an exercise of transcendental philosophy, for a concealed 
theological polemic, for an allegorical history of this and that 
personage of his time, for a merely literary utterance, for an 
attempt to tickle the popular ear and taste. I t  is all of these, and 
i t  is none-all of them in parts, none of them in deliberate and 

exclusive intention. I t  may perhaps be called the exposition and 
commentary of all the thoughts, feelings, aspirations and knowl- 
edge of a particular time and nation put forth in attractive literary 
form by a man who for once combined the practical and the literary 
spirit, the power of knowledge and the power of expression. 

In I j j8 appeared two works of high literary and social interest. 
These are the Heptame'ron of the queen of Navarre and the 
Contes et joyeux devis of Bonaventure des PCriers (c. 1500--44). 
The Heptamdron is composed on the model of Boccaccio, but its 
tone and character are entirely different, and it has a very indi- 
vidual charm. The Tales of Des PCriers are shorter, simpler and 
more homely; there is more wit in them and less refinement. His 
Cymbalum Mwndi (1538) is a violent attack on Christianity. 

16th-Century Historians.-As in the case of the tale tellers, 
so in that of the historians, the writers of the 16th century had 
traditions to continue. I t  is doubtful indeed whether any of 
them can risk comparison as artists with the great names of 
Villehardouin and Joinville, Froissart and Comines. The 16th 
century, however, set the example of dividing the functions of the 
chronicler, setting those of the historian proper on one side and 
of the anecdotemonger and biographer on the other. The efforts 
at regular history made in this century were not of the highest 
value. But on the other hand the practice of memoir writing, in 
which the French were to excel every nation in the world, and of 
literary correspondence, in which they were to  excel even their 
memoirs, was solidly founded. 

There are four collections of memoirs concerning this time 
which far exceed all others in interest and importance. The turbu- 
lent dispositions of the time, the loose dependence of the nobles 
and even the smaller gentry on any single or central authority, the 
rapid changes of political situations and the singularly active 
appetite, both for pleasure and for business, for learning and for 
war, which distinguished the French gentleman of the 16th cen- 
tury, place the memoirs of Fran~ois  de Lanoue (1531-g~), Blaise 
de Montluc ( c .  1502-77), ThCodore Agrippa d'AubignC and Pierre 
de Bourdeille, seigneur de Brant6me (1540-1614), almost a t  the 
head of the literature of their class. The name of BrantGme is 
known to all who have the slightest acquaintance with French 
literature, and the works of the others are not inferior in interest, 
and perhaps superior in spirit and conception, to the Dames galan- 
tes, the Grands capitaines and the Hommes illustres. The com- 
mentaries of Montluc, which Henri IV is said t o  have called the 
soldier's Bible, are exclusively military and deal with affairs only. 
Montluc was governor in Guienne, where he repressed the savage 
Huguenots of the south with a savagery worse than their own. H e  
was, however, a partisan of order, not of Catholicism. He hanged 
and shot both parties with impartiality and refused to have any- 
thing to do with the massacre of St. Bartholomew. Though he 
was a man of no learning, his style is excellent, being vivid, flexible 
and straightforward. Lanoue, who was a moderate in politics, has 
left his principles reflected in his memoirs. D'AubignC gives the 
extreme Huguenot side as opposed to the royalist partisanship of 
Montluc and the via media of Lanoue. Brant6me, on the other 
hand, is quite free from any political or religious prepossessions 
and, indeed, troubles himself very little about any such matters. 
He is the shrewd and somewhat cynical observer, moving through 
the crowd and taking note of its ways, its outward appearance, its 
heroisms and its follies. 

16th-Century Theologians; Montaigne.-The great text- 
book of the French Reformation is John Calvin's Institutes of the 
Christian Religion, a book equally remarkable in matter and in 
form, in circumstances and in result. I t  is the first really great 
composition in argumentative French prose. I t s  severe logic and 
careful arrangement had as much influence on the manner of future 
thought, both in France and the other regions whither its wide- 
spread popularity carried it, as its style had on the expression of 
such thought. I t  was the work of a man of only 2 7 ,  when hardly 
any models of French prose existed-except tales and chronicles 
which required and exhibited totally different qualities of style. 
I t  is indeed probable that had not the Institutes been first writ- 
ten by its author in Latin, and afterward translated by him, it  
might have had less dignity and vigour; but i t  must a t  the same 
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time be remembered that this process of composition was at least 
equally likely, in the hands of any but a great genius, to produce 
a heavy and pedantic style neither French nor Latin in charac- 
ter. Something like this result was actually produced in some of 
Calvin's minor works, and still more in the ~vorks of many of his 
follo~vers, whose lumbering language gained for itself, in allusion 
to their exile from France, the title of style refugid. Neverthe- 
less, the use of the vulgar tongue on the Protestant side, and the 
possession of a work of such importance written therein, gave the 
reformers an immense advantage which their adversaries were 
some time in neutralizing. Even before the Institutes, Lefkvre 
d'Etaples (1455-1 j37) and Guillaume Farel (1489-1 565) saw,  
and utilized the importance of the vernacular. Calvin ( I  jog-64) 
was much helped by Pierre Viret ( I  ~ I I - F I ) ,  who wrote a large 
number of small theological and moral dialogues and of satirical 
pamphlets, designed to captivate as well as to instruct the lolver 
orders. The more famous Beza (ThCodore de Bkzej (1519- 
160j) wrote chiefly in Latin, but he composed in French an ec- 
clesiastical history of the Reformed churches and some transla- 
tions of the Psalms. Marnix de Sainte Aldegonde ( I  530-93), a 
gentleman of Brabant, followed Viret as a satirical pamphleteer 
on the Protestant side. On the other hand, the Catholic cham- 
pions at  first affected to disdain the use of the vulgar tongue, 
and their pamphleteers, when they did attempt it, were unequal to 
the task. 

Toward the end of the century wider outlook was achieved by 
Philippe du Plessis Xiornay ( I  j49-1623) on the Protestant side, 
whose work is a t  least as much directed against freethinkers and 
enemies of Christianity in general as against the dogmas and 
discipline of Rome. His adversary, the redoubtable Jacques Cardi- 
nal du Perron ( I  jj6-1618), who, originally a Calvinist: went over 
to the other side, ernployed French most vigorously in controversial 
works, chiefly with reference to the Eucharist. Du Perron was 
celebrated as the first controversialist of the time, and obtained 
dialectical victories over all comers. At the same time the bishop 
of Geneva, St. Francis de Sales (1567-1622): supported the 
Catholic side, partly by controversial works but still more by his 
devotional writings, the chief of which is the Introduction to a 
Devout Life, still a popular classic. 

Literature was to receive one of its principal accessions in 
the famous essays of hfichel Eyquem, seigneur de Montaigne 
(1533-92). I t  T T O U I ~  be a mistake to imagine the existence of 
any sceptical propaganda in this charming and popular book. Its 
principle is not scepticism but egotism; and, the author being 
by nature sceptical, this quality automatically rather than inten- 
tionally appears. I t  expresses the mental attitude of the latter 
part of the century as completely as Rabelais expresses the mental 
attitude of the early part. There is considerably less vigour and 
life in this attitude. Inquiry and protest have given way to a 
placid conviction that, there i, not much to be found out and 
that i t  does not much matter;  the erudition though abundant is 
less indiscriminate; exuberant drollery has given way to quiet 
irony; and though neither business nor pleasure is decried, both 
are regarded rather as useful pastimes incident to the life of a 
man than with the eager appetite of the Renaissance. From the 
purely literary point of view, the style i s  remarkable for its ab- 
sence of pedantry in construction and yet for its rich vocabulary 
and picturesque brilliancy. I t  is one of the best-loved books in 
the French language throughout the whole world; its mood and 
contents are often in tune with the mind of the really civilized 
people in all ages. Montaigne is an infinite source of pleasure, to 
be read at  leisure, by small or large sections, to be put down and 
taken up again at  will. His friend Pierre Charron ( I  591-1603) is 
himself no mean essayist (Traite' de La sagesse). 

The greatest political writer of the age is Jean Bodin ( I  530- 
96), whose Re'pziblique is founded partly on speculative considera- 
tions like the political theories of the ancients, and partly on an 
extended historical inquiry. Bodin, like most lawyers who have 
taken the royalist side, is for unlimited monarchy. but, not~vith- 
standing this, he condemns religious persecution and is against 
slavery. In  his speculations on the connection between forms of 
government and natural causes, he resembles both Aristotle and 

the great hlontesquieu. A large number of writers adopt opposite 
conclusions. ~ t i e n n e  de la BoCtie (1530-63). the friend of 
Rlontaigne's youth. composed the Conti-e ulc or Dzsco~~vs  de la 
servitude volontaive, a protest against the monarchical the- 
ory. 

The foremost work against the Holy League, political party of 
the Catholics, was the farnous Satire Me'nippbe (1594)~ from a 
literary point of view one of the most remarkable of political books. 
The Mdnzppe'e n a s  the work of no single author, but was the 
result, it is said, of the collaboration of five, Pierre Leroi, who 
has the credit of the idea, Jacques Gillot, Florent ChrCtien, 
Nicholas Rapin ( I  541-96) and Pierre Pithou ( I  539-96), with 
some assistance in verse from Jean Passerat and Gilles Durand. 
The book is a kind of burlesque report of the meeting of the 
states-general. called for the purpose of supporting the views of 
the League in I 593. I t  gives an account of the procession of open- 
ing, and then Ive have the supposed speeches of the principal char- 
acters-the duc de Mayenne. the papal legdte, the rector of the 
university (a ferocious Leaguer) and others. But by far the most 
remarkable is that attributed to Claude d'hubray, the leader of 
the tiers btuf,  and said to be nritten by Pithou, in vhich all the 
evils of the time and the malpractices of the leaders of the League 
are exposed and branded. The satire is extraordinarily strong and 
yet perfectly good-humoured. 

16 th -Century  Savants.-One more division, that  of scientific 
and learned nriters pure and simple, remains. RIuch of the work 
of this kind during the period was naturally done in Latin, the 
normal tongue of the learned. But in France, as in other coun- 
tries. the study of the classics led to a vast number of translations, 
and Amyot, one of the translators, deserves as a prose mriter a 
rank among the highest. LIany of the authors already mentioned 
contributed to the literature of translation. Des PCriers trans- 
lated Plato's Lysis, La BoCtie some ~vorks of Xenophon and Plu- 
tarch Du Vair the De corona, the I n  Ctesi@konte?n and the Pro 
111zlone. Sale1 attempted the Iliad, Belleau the false Anncseon, Bai'f 
some plays of Plautus and Terence. Besides these Lefkvre d'Eta- 
pies gave a version of the Bible. Pierre Saliat one of Herodotus and 
Louis Leroi (1510-77), not to be confounded with the part author 
of the ,Ife'nippde, many works of Plato. Aristotle and other Greek 
writers. Jacques Xmyot ( I  513-93), bishop of Auxerre, takes rank 
as a French classic by his translations of Plutarch. Ldngus and 
Heliodorus. The admiration nhich Amyot excited in his onn  time 
was immense. hlontaigne declares that it was thanks to him that 
his contemporaries knew how to speak and to write, and the 
academy in the next age, though not too much inclined to honour 
its predecessors, ranked him as a model. His Plutarch, which had 
an enormous influence at the time and coloured perhaps more 
than any classic the thoughts and writings of the 16th century, 
both in French and English. was considered his masterpiece. 

On the other hand, Claude Fauchet (1530-1601) in two anti- 
quarian works, Antiquite's gaulozses et frnlt~oises and L'Ovigzne de 
la larzgzre et de la poe'sie jvan~aise, displays a remarkable critical 
faculty in sweeping away the fables which had encumbered his- 
tory. Fauchet had the (for his time) wonderful habit of con- 
sulting manuscripts, and we owe to him literary notices of many 
of the trozlvBres. At the same time Franqois GrudC. sieur de la 
Croix du hlaine ( I  552-92): and Xntoine Duverdier (1544-1600) 
founded the study of bibliography in France. Pasquier's Re- 
clzerclzes carries out the principles of Fauchet independently, and, 
besides treating the history of the past in a true critical spirit, 
supplies us with voluminous and invaluable information on con- 
temporary politics and literature. H e  has, moreover, the merit, 
which Fauchet had not, of being an excellent writer. Henri Es- 
tienne (Stephanus) ( I  528-98) also deserves notice in this place, 
both for certain treatises on the French language. full of critical 
crotchets, and also for his curious Apologie pozlr He'~odote.  The 
famous potter Bernard Palissy ( I  j~o-go)  was not much less 
skilful as a fashioner of ~vords than as a fashioner of pots. and 
his description of the difficulties of his experiments in enamelling, 
which lasted 16 years, is ~vell kno~i-n. The great surgeon Xn~broise 
Park ( c .  I j1;-go) was also a mriter, and his descriptions of his 
military experiences at  Turin, Metz and elsewhere have all the 
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charm of the 16th-century memoir. 

The only other writers who require special mention are Oliver 
de Serres (1539-1619), who composed, under the title of The'citre 
d'agriculture, a complete treatise on the various operations of rural 
economy, and Jacques du Fouilloux ( I  j~ 1-80), who wrote on hunt- 
ing (La Ve'nerie). Both became extremely popular and were fre- 
quently reprinted. 

THE 17TH CENTURY 

We now come to the triumph of French literature, with tragedies 
in verse, comedies in verse and in prose and a great variety of 
works in prose. Among them the Fables of Jean de la Fontaine 
stand as a unique achievement. I t  is not sufficiently realized that 
French "classical" literature is the result of many European ten- 
dencies. Europe had produced, with Dante Alighieri, William 
Shakespeare, Miguel de Cervantes, Luis de Camoens, greater litera- 
ture than the French were to produce; but as yet it had, in litera- 
ture, no form of ar t  of its own. The French, arriving later than 
some other nations to the highest zone of literature, created a 
European ideal. The realism of Boccaccio and of Chaucer comes 
to full fruition in Molittre and La Fontaine. The supreme triumph 
of Shakespeare admitted of many faults which were realized by 
Ben Jonson. Corneille and Jean Racine follow up, unknown to 
themselves, the tendencies evident in Ben Jonson and, quite con- 
sciously, follow Spanish and Italian models. Blaise Pascal is a 
triumph of European Christianity, not only of French religion; he 
is not a t  all a t  his ease in France, any more than is RenC Descartes. 
I n  fact, the literature of France in the 17th century in no way 
follows from the French middle ages or the French Renaissance; 
it  despised deliberately and consciously all previous French litera- 
ture and admired Tasso rather than Ronsard. Molittre is the 
successor of Italian comedy and has no French predecessors worth 
mentioning. Petrarch is the direct ancestor of both Chimbne and 
BCrCnice; premarital love reigns in the Cid as in Britannicus. 

The establishment of the absolute monarchy created the favour- 
able conditions for this literature, which presupposes aluays a 
complete acceptance of religion and kingship. Louis XIV was 
reaily a monarch with Spanish ideals on the French throne. quite 
unlike Henri IV or Louis XII I ,  but following the ideals of Philip 11, 
whose great-grandson he was. He had been brought up by a Span- 
ish mother in love with Spanish etiquette and ideas so far unknown 
in France. 

Thus, in France one side of Europe came to fruition-the side 
based on classical antiquity, religion and absolute monarchy. 
Hence, we have the universal success of the French for a while; 
not a mere matter of fashion, but the recognition all over Europe 
that Molikre, Racine and-to a great extent, barring the Protestant 
element-Jacques Bossuet spoke for Europe. Hence, also, we 
have the downfall of that school a t  the end of the 18th century, 
when the whole of Europe-not France alone-abandoned those 
ideals. But not only Nicolas Boileau-DesprCaux fell; Alexander 
Pope, a greater writer, also fell when Samuel Taylor Coleridge 
and William Wordsworth came forward. Pope cannot be ex- 
plained by French influence only; he is also a European writing 
in English. But by 1800 Europe had lost consciousness of its own 
religious, political and cultural history, and the rebellion seemed to 
all a rebellion against the French, because the French of the 17th 
century had best given expression to that former Europe. 

P o e t r y  in t h e  1 7 t h  Century.-Yet in all this greatness of the 
French, one thing is strangely absent-poetry proper has disap- 
peared. Between Ronsard (d. 1585) and the rise of Alphonse de 
Lamartine (1820) there is not one major poet. There is, of course, 
great poetry in the prose of Pascal and of Bossuet, and some 
poetry, of a kind, in Corneille and Racine, but it remains fragmen- 
tary and occasional, an illustration to thought rather than poetry 
for  its own sake. Superior rhetoric would be a better designation. 

Yet a few names of talented writers in verse must be remem- 
bered: Francois de Malherbe (1555-1628) had a great reputation 
as  the first French author who wrote in a disciplined manner, but 
i t  is absurd to give him the credit of founding a school in which 
Corneille and Molittre would be disciples. H e  was totally devoid 
of genius and is now largely unreadable and unread. Honor6 de 

Bueil, marquis de Racan (I  589-1670), Jean Chapelain (I 595- 
1674) and many more were signal failures in the grand manner; 
ThCophile de Viau, GCrard de Saint-Amant and Paul Scarron 
are still names referred to by historians. A learned assembly of 
ladies, the PrCcieuses, have been much written about; Molittre 
made them immortal by his first good play, Les Pre'cieuses ridi- 
cules. The real classics were their enemies and ridiculed their 
pet authors, Vincent yoiture, Isaac de Benserade and Georges de 
ScudCry, now quite unread. I t  has long been the fashion to say 
that these ladies gave order to the French language. But as Vol- 
taire asserts rightly, great prose was written first in French by 
Pascal, a genius on the world scale, and it  is difficult to see how 
his French owed anything to the PrCcieuses. 

The French academy was founded unofficially by Valentin 
Conrart in 1629, received official standing six years later, and con- 
tinued the tradition of Malherbe in attempting constantly to 
school and correct, as the phrase went, the somewhat disorderly 
instincts of the early French stage. Even the Cid was formally 
censured for irregularity by it. 

17th-Century Drama.-We have already seen how the me- 
diaeval theatre was formed and how in the second half of the 
16th century it met with a formidable rival in the classical drama 
of Jodelle and Garnier. In  1588 mysteries had been prohibited, 
and with the ~rohibition of the mvsteries the ConfrCrie de la 
Passion lost the principal part of its reason for existence. The 
other bodies and societies of amateur actors had already perished, 
and at length the H6tel de Bourgogne itself, the home of the 
Confraternity, had been handed over to a regular troop of actors, 
while companies of strollers, whose life has been vividly depicted 
in the Roman comique of Scarron and the Capitaine Fracasse of 
ThCophile Gautier, wandered all about the provinces. The old 
farce was for a time maintained or revived by Tabarin (Antoine 
Girard), a remarkable figure in dramatic history, of whom but little 
is known. 

The great dramatic author of the first. quarter of the 17th 
century was Alexandre Hardy (1569-1631), who surpassed even 
Thomas Heywood in fecundity and very nearly approached the 
portentous productiveness of Lope de Vega. From Hardy to 
Rotrou is, in point of literary interest, a great step, and from 
Rotrou to Corneille a greater. Jean de Rotrou (1609-jo) has 
been called the French IlIarlowe, and there is a curious likeness 
and yet a curious contrast between the two poets. The best parts 
of Rotrou's two best plays, Venceslas and St. Genest, are quite 
beyond comparison in respect of anything that preceded them, and 
the central speech of the last-named play will rank with anything 
in French dramatic poetry. 

The fertility of France a t  this moment in dramatic authors was 
immense; nearly IOO are enumerated in the first quarter of the 
century. The early plays of Pierre Corneille (1606-84) had 
all the faults of his contemporaries combined with merits to which 
none of them except Rotrou, and Rotrou himself only in part, 
could lay claim. His first play was Me'lite, a comedy, and in 
Clitandre, a tragedy, he soon produced what may perhaps be not 
inconveniently taken as the typlcal piece of the school of Hardy. 
A full account of Corneille may be found elsewhere. I t  is suf- 
ficient to say here that his importance in French literature is quite 
as great in the way of influence and example as in the way of in- 
tellectual excellence. The Cid and the Menteur are, respectively, 
the first examples of French tragedy and comedy which can be 
called great literature. 

Beginning with mere farces of the Italian type, and passing 
from these to comedies still of an Italian character, i t  was in Les 
Prkcieuses ridicules, acted in 1659, that Molittre (Jean Baptiste 
Poquelin) (1622-73), in the words of a spectator, hit at last on 
"la bonne covne'die." The next 15 years comprise the whole of 
his best-known work, the finest achievement of a certain class of 
comedy that any literature has produced. The tragic master- 
pieces of Jean Racine (1639-99) were not far from coinciding 
with the comic masterpieces of Molittre, for, with the exception 
of the remarkable aftergrowth of Esther and Atizalie, they were 
produced chiefly between 1667 and 1677. Both Racine and 
Moliere are writers who require separate mention. 
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Among the immediate successors and later contemporaries of 

the three great dramatists we do not find any who deserve high 
rank as tragedians, though there are some whose comedies are 
more than competent. I t  is a t  least significant that the restric- 
tions imposed by the academic theory on the comic drama were 
far less severe than those which tragedy had to undergo. Only 
Thomas Corneille (1625-1 709), the inheritor of an older tradition 
and of a great name, deserves to be excepted from the condemna- 
tion to be passed on the lesser tragedians of this period. He was 
unfortunate in possessing .his brother's name, and in being, like 
him, too voluminous in his compositions; but Camma, Ariane, Le 
Comte d'Essex are not tragedies to  be despised. On the other 
hand, the names of Jean de Campistron (16j6-1723) and Nicolas 
Pradon (1632-98) mainly serve to point injurious comparisons; 
Joseph Franqois DuchC (1668-1704) and Antoine la Fosse (1653- 
1708) are of still less importance, and the tragedies of Philippe 
Quinault (1635-88) are chiefly remarkable because he had the 
good sense to give up writing them and to take to opera. The 
general excellence of French comedy, on the other hand, was suffi- 
ciently vindicated. Besides the splendid sum of Molikre's work, 
the two great tragedians had each, in Le Menteur and Les Plai- 
deurs, set a capital example to their successors, which was fairly 
followed. David Augustin de Brueys (1640-1723) and Jean Pala- 
prat (1650-1721) brought out once more the ever new Avocat 
Patelin, besides the capital Grondeur. Philippe Quinault and Jean 
Galbert de Campistron wrote fair comedies. Florent Carton Dan- 
court ( I  661-1 725), Charles Rivikre Dufresny (1648-1 724) and 
Edmond Boursault (1638-1701) were all comic writers of consid- 
erable merit. But the chief comic dramatist of the latter period 
of the 17th century was Jean Franqois Regnard (1655-1709), 
whose Joueur and Le'gataire are comedies almost of the first rank. 

L a  F o n t a i n e  a n d  Boi1eau.-Jean de la Fontaine (1621-95) 
and Nicolas Boileau-DesprCaux (1636-1 7 I I )  belong to no cate- 
gory. In  the I 7th century there is only one fabulzste and only one 
critzqz~e acheve'. Yet the spirit of the century is nowhere seen more 
clearly than in those two. La Fontaine began with licentious 
contes imitated from Boccaccio but out of place in the grand sihcle 
and not so very amusing. Then he rose to the Fables, a master- 
piece so unique that no other literature can boast of anything like 
it. Never has the French language been handled so deftly as in 
some of these little masterpieces. The Greek poems that inspire 
most of them are, by comparison, rough and obvious. As for 
Boileau, in his Sattres and his Art poe'tzque, he is the master of a 
kind of versified prose which is supreme of its kind-not being 
poetry at all. But in his maxims as to what literature really is, he 
not only expresses the ideas of his time but is nearly always uni- 
versally in the right. He is probably the obe real literary critic 
that Europe has produced; Pope, who imitates him frequently and 
often has much more bite and power, is far below him in universal 
truth. 

17 th -Century  Fiction.-In the department of literature which 
comes between poetry and prose, that of romance writing, the 17th 
century, excepting one remarkable development, was not very fer- 
tile. Polexandre and Cle'opBtre, Cle'lie and the Grand Cyrus have 
been too heavy for all the industry and energy of literary anti- 
quarians. The nearest ancestry which can be found for them 
is the romances of the Amadis type. The Carte de Tendre, which 
originally appeared in Cle'lze, is well known, as are the shepherds 
and shepherdesses who figure in the Astre'e of Honor6 d'UrfC 
(1j68-162j), on the banks of the Lignon; but here general 
knowledge ends, and there is perhaps no reason why it should go 
much further. I t  is sufficient to say that Madeleine de ScudCry 
(1607-1701) principally devotes herself in the books above men- 
tioned to laborious gallantry and heroism; Gauthier de Costes de 
la CalprCnkde (1610-63), in Cassandre et Cle'opBtre, to something 
which might have been the historical novel if it had been con- 
structed on a less preposterous scale; and Marin le Roy de Gom- 
berville (1600-47), in Polexandre, to moralizings. 

The form uhich the prose tale took at this period was that of 
the fairy story. Charles Perrault (1628-1703) and Madame 
d'ilulnoy (c .  1650-17oj) composed specimens of this kind which 
have never ceased to be popular. Anthony Hamilton (1646-I~ZO), 

the author of the well-known Mkmoires d u  comte de  Gramont, 
wrote similar stories of extraordinary merit in style and ingenuity. 
There is yet a third class of prose writing which deserves to be men- 
tioned. I t  also may probably be traced to Spanish influence, to the 
picaresque romances which the 16th and 17th centuries produced in 
Spain in large numbers. The most remarkable example of this is 
the Roman comique of the burlesque writer Scarron. The Roman 
bourgeois of Antoine Furetikre (1619-88) also deserves mention 
as a collection of pictures of the life of the time, arranged in the 
most desultory manner but drawn with great vividness, observation 
and skill. 

A remarkable writer who had great influence on Molikre has 
also to be mentioned in this connection rather than in any other. 
This is Cyrano de Bergerac (1620-55), who, besides composing 
doubtful comedies and tragedies, writing political pamphlets and 
exercising the task of literary criticism in objecting to Scarron's 
burlesques, produced in his Histoires comiques des e'tats et empires 
de la June et du soleil, half romantic and half satirical compositions. 

One other work, and in literary influence perhaps the most re- 
markable of its kind in the century, remains. Marie de la Vergne, 
comtesse de la Fayette (1634-93), the friend of La Rochefoucauld 
and of Madame de SCvignC, though she did not exactly anticipate 
the modern novel, showed the way to it  in her stories, the principal 
of which are Zai'de and still more La Princesse de ClBves. The lat- 
ter, though a long way from Manon Lescaut, Clarissa or T o m  
Jones, is a longer way still from Polexandre or the Arcadia. The 
novel becomes in it no longer a more or less fictitious chronicle, but 
an attempt at  least a t  the display of character. La Princesse de  
ClBves has never been a widely popular work outside its own coun- 
try, nor perhaps does it  deserve such popularity, for it  has more 
grace than strength; but as an original effort in an important 
direction its historical value is considerable. 

17 th -Century  Prose.-French prose now attained the strength 
and perfection for which it is still pre-eminent. The prose Mal- 
herbe of French literature was Jean Louis Guez de Balzac (1594- 
1654). The writers of the 16th century had practically created the 
literary language of prose, but they had not created a prose style. 
The charm of Rabelais, of Amyot, of Montaigne and of the nu- 
merous writers of tales and memoirs whom we have noticed was a 
charm of exuberance, of nai'vetC, of picturesque effect-in short, of 
a mixture of poetry and prose rather than of prose proper. 

Sixteenth-century French prose is a delightful instrument in the 
hands of men and women of genius, but in the hands of those who 
have not genius it is full of defects and indeed is nearly unreadable. 
Now, prose is essentially an instrument of all work. The poet who 
has not genius had better not write a t  all; the prose writer often 
may and sometimes must dispense with this qualification. Jean 
Louis Guez de Balzac is perhaps the first, in France, to give an 
example of well-ordered prose. He himself produced no great 
work, his principal writings being letters, a few discourses and dis- 
sertations and a work entitled Le Socrate chre'tien, a sort of trea- 
tise on political theology. 

Voi tu~e  seconded Balzac. His prose style, also chiefly contained 
in letters, is lighter than that of his contemporary. 

17 th-Century  History.-In historical composition, especially 
in the department of memoirs, this period was exceedingly rich. At  
last there was written, in French, an entire history of France. The 
author was Franqois Eudes de MCzeray (1610-83), whose work, 
though not exhibiting the perfection of style at  which some of his 
contemporaries had already arrived and though still more or less 
uncritical, yet deserves the title of history. At the end of the 
period comes the great ecclesiastical history of Claude Fleury 
(1640-1723), a work which perhaps belongs more to  the section of 
erudition than to that of history proper. Three small treatises, 
however, composed by different authors toward the middle of the 
century, supply remarkable instances of prose style in its applica- 
tion to history. These are the Conjurations du comte de  Fiesque, 
written by Paul de Gondi Cardinal de Retz (1614-79), whose 
memoirs are a major literary masterpiece, the Conspiration de 
Walstein of Jean Sarasin and the Conjuration des EsPagnoEs contre 
Venise, composed in 1672 by the abbC de Saint-KCal (1639-gz), 
the author of various historical and critical works deserving less 
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notice. Both this and earIier times found chronicle in the singular 
Historiettes of GCdCon Tallemant des RCaux (1619-go), a collec- 
tion of anecdotes, frequently scandalous. reaching from the times 
of Henri IV to those of Louis XIV, to which may be joined the let- 
ters of Guy Patin (1602-76). 

The queen of letter li7riters is Madame de SCvignC (1626-96), 
on whom, as on most of the great and better-known writers whom 
we have had and shall have to mention, it is impossible here to 
dwell a t  length. The last half of the century produced cro~qds of 
similar but inferior vrriters. The memoirs of Roger de Bussy- 
Rabutin (1618-93) (author of a kind of scandalous chronicle 
called Histoire amoureuse des  Gazlles) and of Madame de Main- 
tenon (1635-1719) perhaps deserve notice above the others. 
Memoir writing became the occupation not so much of persons 
who made history, as was the case from Comines to Retz, as of 
those n7h0, having culture, leisure and opportunity of observation, 
devoted themselves to the task of recording the deeds of others. 
The efforts of Balzac and the academy supplied a suitable language 
and style; and the increasing tendency toward epigrammatic 
moralizing, which reached its acme in La Rochefoucauld 
(1613-80) and Jean de la Bruybre (164 j-96), added in most cases 
point and attractiveness to their writings. 

17 th -Century  Phi losophers  a n d  Theologians.-RenC Des- 
cartes ( I  596-1650) was at  once a master of prose style, the great- 
est of French philosophers and one of the greatest metaphysicians, 
not merely of France and of the 17th century but of all countries 
and times. Even before Descartes there had been considerable and 
important developments of metaphysical speculation in France. 
The first eminent philosopher of French birth was Pierre Gassendi 
( I  592-1655). Gassendi devoted himself to the maintenance of a 
modernized form of the Epicurean doctrines, but he ~vro te  mainly, 
if not entirely, in Latin. Another sceptical philosopher of a less 
scientific character was the physicist Gabriel NaudC (1600-j3), 
who, like many others of the philosophers of the time, was accused 
of atheism. But as none of these could approach Descartes in 
philosophical power and originality, so also none has even a frac- 
tion of his importance in the history of French literature. 
Descartes stands with Plato, and possibly George Berkeley and 
Nicolas Malebranche, at the head of all philosophers in respect of 
style; and in his case the excellence is far more remarkable than in 
others. inasmuch as he had absolutely no models and was forced in 
a great degree to create the language which he used. The Discozrrs 
de la me'thode is not only one of the epoch-making books of philoso- 
phy, it is also one of the epoch-making books of French style. 
Utmost clarity of expression was also achieved by Blaise Pascdl 
(1623-62) and the school of Port Royal, who \vill be noticed 
presently. The very genius of the Cartesian philosophy 
was intimately connected with this clearness, distinctness and 
severity of style; and there is something more than a fanciful 
contrast between these literary characteristics of Descartes, on 
the one hand, and the elaborate splendour of Francis Bacon, the 
knotty and crabbed strength of Thomas Hobbes and the common- 
place and almost vulgar slovenliness of John Locke. Of the fol- 
lowers of Descartes, by far the most distinguished, both in philos- 
ophy and in literature, is Sicolas Rlalebranche ( I  638-1 7 I 5). His 
Recherche de la ve'ritk, admirable as it is for its subtlety and its 
consecutiveness of thought, is equally admirable for its elegance 
of style. Malebranche cannot indeed, like his great master, claim 
absolute originality. But his excellence as a writer is as great as 
if not greater than that of Descartes, and the Recherche remains 
to this day the one philosophical treatise of great length and 
abstruseness which, merely as a book, is delightful to read. 

Yet, for all this, philosophy hardly flourished in France. It was 
too intimately connected with theological and ecclesiastical ques- 
tions, and especially with Jansenism, to escape suspicion and 
persecution. Descartes himself chose to spend much of his life in 
Holland and Sweden; and though the unquestionable orthodoxy 
of Rlalebranche, the strongly religious cast of his works and the 
remoteness of the abstruse region in which he sojourned from that 
of the controversies of the day protected him, other follo~vers of 
Descartes were not so fortunate. Holland, indeed, became a kind 
of city of refuge for students of philosophy, though even in 

Holiand they were by no means entireIy safe from persecution. 
By far the most remarkable of French philosophical exiles in 

Holland was Pierre Bayle (1647-1;o6), a name not perhaps of the 
first rank in respect of literary value, but certainly of the first as 
regards influence. Bayle, after oscillating between the two confes- 
sions, nominally remained a Protestant in religion. I n  philosophy 
he in the same manner oscillated bet~veen Descartes and Gassendi, 
finally resting in an equally nominal Cartesianism. Bayle was, in 
fact, both in philosophy and in religion, merely a sceptic. His style 
is hardly to be called good, being diffuse and often inelegant. But 
his great dictionary, though one of the most heterogeneous and un- 
methodical of compositions, exercised an enormous influence. I t  
may be called the Bible of the 18th century and contains in the 
germ all the desultory philosophy, the ill-ordered scepticism and 
the critical but negatively critical acuteness of the Au,fklaru?zg. 

Cornelius Jansen himself, though a Dutchman by birth, passed 
much time in France, and it was in France that he found most dis- 
ciples. These disciples consisted in the first place of the members 
of the society of Port Royal des Champs, a coterie after the fashion 
of the time, but one which devoted itself not to sonnets or madri- 
gals but to devotional exercises, study and the teaching of youth. 
This coterie early adopted the Cartesian philosophy, and the Port 
Royal Logic was the most remarkable popular handbook of that 
school. In  theology they adopted Jansenism and >\-ere in conse- 
quence soon at  daggers dran-n with the Jesuits, according to the 
polemical habits of the time. The most distinguished champions 
on the Jansenist side were Jean Duvergier de Hauranne, abbC de 
St. Cyran (1581-1643)! and Antoine Arnauld (1560-161g), but 
by far the most important literary results of the quarrel 17-ere the 
famous Pvoainciales of Pascal. Their literary importance consists 
not merely in their grace of style but in the application to serious 
discussion of the polished and devastating irony of which Pascal 
is the greatest master the world has ever seen. Pascal set the 
example of combining the use of the most terribly effective weap- 
ons with good humour, good breeding and a polished style. The 
example was largely followed, and the manner of Voltaire and 
his followers in the 18th century owes at  least as much to Pascal as 
their method and matter do to Bayle. The Jansenists, attacked 
and persecuted by the civil power, which the Jesuits had contrived 
to interest, were finally suppressed. But the Provi?zciales had 
given them an unapproachable superiority in matter of argument 
and literature. Their other literary works were inferior, though 
still remarkable. Antoine Arnauld (the younger, often called "the 
great") (1612-94) and Pierre lhiicole (1625-gj) managed their 
native language n-ith vigour if not exactly with grace. 

17 th -Century  Preachers.-When we think of Gallican the- 
ology during the 17th century, it is always the famous pulpit 
orators who come first to the mind. Nor is this unjust, for though 
the most prominent of,them all, Jacques BCnigne Bossuet (1627- 
I 704), was remarkable as a writer of matter intended to be read, 
not merely as a speaker of matter intended to be heard, this double 
character is not possessed by most of the orthodox theologians of 
the ,time; and even Bossuet, great as is his genius, is rather a 
rhetorician than a philosopher or a theologian. 

No country has ever been able to show a more magnificent con- 
course of orators, sacred or profane, than that formed by Bossuet, 
Franqois de Satagnac de la Mothe de FCnelon (1651-171 j ) ,  Esprit 
FlCchier (1632-1 ~ I O ) ,  Jules Mascaron (1634-1703), Louis 
Bourdaloue (1632-1704) and Jean Baptiste Massillon (1663- 
1742), to whom may be justly added the Protestant divines Jean 
Claude (1619-87) and Jacques Saurin (1677-1730). The charac- 
teristics of all these were different. Bossuet, the earliest and cer- 
tainly the greatest, was also the most universal. He  was not merely 
a preacher; he was, as we have said, a controversialist, indeed some- 
what too much of a controversialist, as his battle with FCnelon 
proved. He was a philosophical or a t  least a theological historian, 
and his Discotlrs szlr l'histoire universelle is equally remarkable 
from the point of view of theology, philosophy, history and litera- 
ture. Turning to theological politics: he wrote his Politique t i d e  
de l'e'criture sainte, to theology proper his ~VIl/ldditations sur les 
e'ztangiles and his Ele'vations sur les myst2res. But his best literary 
work is in his Oraisons Junibres.  
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U7hile Bossuet made himseIf chiefly remarkable in his sermons 

and in his writings by an almost Hebraic grandeur and strength, 
the more special characteristics of Christianity, largely alloyed 
with a Greek and Platonic spirit, displayed themselves in FCnelon. 
In pure literature he is not less remarkable than in theology, 
politics and morals. His practice in matters of style Tvas admi- 
rable, as the universally known Te'ldmaque sufficiently shows to 
those v h o  know nothing else of his ibiting. But his taste, in his 
famous Lettre ci l'ilcade'mie, is perhaps more admirable still. 
Despite Slalherbe. Balzac, Boileau and the traditions of nearly a 
century, he dared to speak favourably of Ronsard, and plainly 
expressed his opinion that the practice of his on7n contemporaries 
and predecessors had cramped and impoverished the French lan- 
guage quite as much as they had polished or purified it. 

The two Protestant ministers of great fame, though inferior to 
their rivals, yet deserve honourable mention among the ecclesiasti- 
cal writers of the period. Claude engaged in a controversy with 
Bossuet, in ~ ~ h i c h  victory is claimed for the invincible eagle of 
Meaux. Saurin, by far the greater preacher of the t~vo,  long con- 
tinued to occupy and indeed still occupies in the libraries of French 
Protestants the position given to Bossuet and Massillon on the 
other side. 

17 th -Century  Moralists.-The interests of many different 
classes of persons were concentrated upon moralizings, ~vhich took 
indeed very different forms in the hands of Pascal and other grave 
and serious thinkers of the Jansenist complexion in theology, and 
in those of literary courtiers as, for example, Saint-fivremond 
and La Rochefoucauld, whose chief object was to depict the mo- 
tives and characters prominent in the brilliant and not altogether 
frivolous society in which they moved. Both classes, however, 
Tvere more or less tempted by the cast of their thoughts and the 
genius of the language to adopt the tersest and most epigrammatic 
form of expression possible and thus to originate the pense'e, in 
which, as its greatest later writer, Joseph Joubert, has said, "the 
ambition of the author is to put a book into a page, a page into a 
phrase, and a phrase into a word." Pascal, who is more fully no- 
ticed under his own name, became accidentally the greatest of 
writers of pense'es, his great book having remained in a state of 
fragments. For sheer genius, both in thought and in style, and for 
depth of feeling, Pascal is possibly the greatest figure in French 
literature. 

There arose only a little later a very different group of moral- 
ists. whose writings have been as widely read and who have had 
as great a practical and literary influence as perhaps any other 
class of authors. The earliest to be born and the last to die of 
these was Charles de Saint-Denis, seigneur de Saint-fivremond 
( 1 6 1 0 - I )  Saint-avremond was long known rather as a con- 
versational wit, some of whose good things were handed about in 
manuscript, or surreptitiously printed in foreign lands, than as a 
writer, and this is still to a certain extent his reputation. He was 
at  least as cynical as his still better-known contemporary La 
Rochefoucauld, if not more so, and he had less intellectual force 
and less nobility of character. But his wit was very great, and he 
set the example of the brilliant societies of the next century. 

In direct literary value, however, no comparison can be made 
between Saint-fivremond and the author of the Sentences et  inax- 
imes morales. Fran~ois  de la Rochefoucauld (1613-80) has other 
literary claims besides those of this famous book. His Me'inoires 
were very favourably judged by his contemporaries, and they are 
still held to deserve no little praise even among the numerous and 
excellent works of the kind which that age of memoir writers pro- 
duced. But while the Me'moires thus invite comparison, the 
Sentences et maximes stand alone. Even allowing that the mere 
publication of detached reflections in terse language was not abso- 
lutely new, it  had never been carried, perhaps has never since been 
carried. to such a perfection. Beside La Rochefoucauld all other 
writers are diffuse, vacillating, unfinished, rough. S o t  only is 
there in him never a ~vord too much, but there is never a word too 
little. The thought is always fully expressed, not compressed. 
Frequently as the metaphor of minting or stamping coin has been 
applied to the art of managing words, it has never been applied so 
appropriately as to the maxims of La Rochefoucauld. The form 

of them is almost beyond praise, and its excelIencies, combined 
with their immense and enduring popularity, have had a very con- 
siderable share in influencing the character of subsequent French 
literature. Of hardly less importance in this respect, though of 
considerably less intellectual and literary individuality, was the 
translator of Theophrastus and the author of the Caractdues, Jean 
de la Bruyhre, but though frequently epigrammatic, he did not aim 
a t  the same incredible terseness as the author of the ,VIaximes. 

17th-Century  Scholars.-The institution of the academy led 
to various linguistic works. One of the earliest of these was the 
Remarques of the Savoyard Claude Favre de Vaugelas (1595- 
1650), afterward re-edited by Thomas Corneille. Paul Pellisson 
wrote a history of the academy itself when it had as yet but a brief 
one. The famous Examen du Czd was an instance of the literary 
criticism of the time which \\,as afterlvard represented by  RenC 
Rapin (162 1-8 j ) ,  Dominique Bouhours (1628- r 702) and RenC 
le Bossu (1631-80) ; and Adrien Baillet (1649-1706) collected the 
largest thesaurus of the subject in his Jz~ge?nerzts des  savants. 
Boileau set the example of treating such subjects in verse, and in 
the latter part of the century rejlexions, discoztrs, obseubutions and 
the like on particular styles, literary forms and authors became 
exceedingly numerous. I n  earlier years France possessed a nu- 
merous band of classical scholars of the first rank, such as Joseph 
Scaliger and Isaac Casaubon, who did not lack followers. 

The famous quarrel between the Ancients and the Moderns, of 
Italian origin, mas mainly started in France by Charles Perrault 
(1628-1 j03), who thereby rendered much less service to litera- 
ture than by his charming fairy tales. The opposite side was taken 
by Boileau, and the fight tyas afterward revived by Antoine 
Houdar de la hlotte (1672-1731). a writer of little learning but 
much talent in various ways, and by the celebrated 11adame Anne 
Lefilvre Dacier (1654-1 720). The discussion was conducted. as 
is well known, without very much knowledge or judgment among 
the disputants on the one side or on the other. But a t  this very 
time there were in France students and scholars of the most pro- 
found erudition. Fleury is only the last and the most popular of a 
race of omnivorous and untiring scholars, whose labours have ever 
since. until the modern method of first-hand investigations came in, 
furnished the bulk of historical and scholarly references and quo- 
tations. To this century belong SCbastien le Sa in  de Tillemont 
(1637-98), whose enormous Histoire des empereurs and Me'moires 
pour servir d l'histoire eccle'siastique served Gibbon and a hundred 
others as quarry; Charles Dufresne, seigneur de Ducange 
(1614-88), whose well-known glossary was only one of numerous 
productions; Jean WIabillon (1632-1 7o'j), one of the most volu- 
minous of the voluminous Benedictines; and Bernard de Mont- 
faucon (1655-1741). 

THE 18TH CENTURY 

The beginning of the 18th century is among the dead seasons 
of French literature. FCnelon and Malebranche still survived, 
but they were emphatically men of the last age. as was illassillon, 
though he lived till nearly the middle of the century. The char- 
acteristic literary figures of the opening years of the period are 
Henri Frangois d'Aguesseau. Fontenelle, Louis de Rouvroy, duc de 
Saint-Simon, personages in many ways interesting and remarkable 
but purely transitional in their characteristics. Bernard le Bovier 
de Fontenelle (16ji-1'jj;) is, indeed, perhaps the most typical 
figure of the time. He was a dramatist, a moralist, a philosopher, 
physical and metaphysical, a critic, a historian, a poet and a 
satirist. The manner of his work is always easy and graceful, and 
their matter rarely contemptible. 

18 th -Century  Poetry.-The dispiriting signs shox-n during the 
17th century by French poetry proper received entire fulfilment 
in the following age. The t ~ o  poets who were moat prominent a t  
the opening of the period xere the abbC Guillaume Xmfrye de 
Chaulieu (1639-1720) and the marquis de la Fare (1644-1 71 2 ) ,  

poetical or rather versifying t n ~ n s  who are ahrays quoted to- 
gether. They vere folloned. however, by the one poet who suc- 
ceeded in producing something resembling poetry in  this artificial 
style. J. B. Rousseau (16 71-1 741). 

Rousseau, n h o  in some respects was nothing so little as  a re- 



FRENCH LITERATURE 
ligious poet, was nevertheless strongIy influenced, as Marot had 
been, by the Psalms of David. His Odes and his Cantates are 
perhaps less destitute of that spirit than the work of any other 
poet of the century excepting AndrC de ChCnier. Rousseau was 
also an extremely successful epigrammatist, having in this re- 
spect, too, resemblances to  Rlarot. 

The universal talent of Voltaire (Fran~ois  Marie Arouet) (1694- 
1778) showed itself in his poetical productions no less than in his 
other works, and it is perhaps not least remarkable in verse. I t  
is impossible nowadays to regard the Henriade as anything but a 
highly successful prize poem, but the burlesque epic of La Pucelle, 
discreditable as it may be from the moral point of view, is remark- 
able enough as literature. The epistles and satires are among 
the best of their kind, the verse tales are in the same way admir- 
able, and the epigrams. impromptus and short miscellaneous poems 
generally are the ~ze  plz~s ultra of verse mhich is not poetry. 

AndrC de ChCnier (1762-94) stands far above the art of his 
century, though the strong chain of custom and his early death 
by the guillotine prevented him from breaking finally through 
the restraints of its language and its versification. ChCnier was 
half a Greek by blood. The manner of his verses, the very air 
which surrounds them and which they diffuse are different from 
those of the 18th century, and his poetry is probably the utmost 
that its language and versification could produce. T o  do more, 
the revolution which followed a generation after his death was 
required. 

18 th-Century  Drama.-The results of the cultivation of dra- 
matic poetry at  this time were even less individually remarkable 
than those of the attention paid to poetry proper. Here again the 
astonishing poner and literary aptitude of Voltaire gave value to 

, his attempts. There is no doubt that no work of 1701taire's comes 
up to Polyez~cte and Rodogune, as certainly no single passage in 
any of his plays can approach the best passages of Cinna and Les 
Horaces. But the remaining tragic writers of the century, with 
the single exception of CrCbillon pkre, are scarcely third-rate. 
Prosper Jolyot de CrCbillon (1674-1762) himself had talent, and 
there are to be found in his work evidences of a real tragic spirit, 
the last flickers of classical energy and taste. 

Very early in the century Alain RenC le Sage (1668-1747), in 
the admirable comedy of Turcaret, produced a work not unworthy 
to stand by the side of all but his master's best. Philippe Des- 
touches (1680-1754) was also a fertile comedy writer in the early 
years of the century, and in L e  Glorieux and Le Plzilosophe marik 
achieved considerable success. As the age a e n t  on, comedy, al- 
ways apt to lay hold of passing events, devoted itself to the great 
struggle betneen the Philosophes and their opponents. Curiously 
enough, the party nhich engrossed almost all the wit of France 
had the worst of it in this dramatic portion of the contest, if in no 
other. 

The Me'cJzant of J. B. L. Gresset and the Me'tromanie of 
Alexis Piron (1689-1773) were far superior to anything produced 
on the other side, and the Plzilosophes of Charles Palissot de 
Montenoy (1730-1814), though scurrilous and broadly farcical, 
had a great success. 

On the other hand, it  was to a Philosophe that the invention of 
a new dramatic style was due, and still more the promulgation 
of certain ideas on dramatic criticism and construction, which, 
after being filtered through the German mind, were to return 
to France and to exercise the most po~verful influence on its 
dramatic productions. This was Denis Diderot (1713-84), fhe 
most fertile genius of the century, but also the least productive 
in finished and perfect work. His chief dramas, the Fzls nature1 
and the PBre de fanzille, are certainly not great successes; the 
shorter plays, Est-zl bon? est-il me'cl~ant? and La PzBce et le pro- 
logue, are better. But it  \\as his follower Michel Jean SCdaine 
(1719-97) who, in Le Philosophe sans le savoir and other pleces, 
produced the best examples of the bourgeois as opposed to the 
heroic drama. Diderot is sometimes cred~ted or discred~ted 1~1th 
the invention of the come'dze larrnoya?zte, a title whlch indeed his 
o n n  plays do not altogether refuse. but this special variety seems 
to be, in its invention, rather the property of Pierre Claude Xivelle 
de la Chausske (1692-17 j4). The most original dramatist of the 

century is perhaps Pierre de Marivaux (1688-1763), whose Jeu de 
l'antour et d z ~  hasard, for delicacy of style and feeling, is one 
of the permanent masterpieces of the comic stage. He reaches at 
times to an astonishing modernity of tone and sensibility. 

At the extreme limit of this period there appears the remark- 
able figure of Pierre Caron de Beaumarchais (1732-99). The 
iWariage de Figaro and the Barbier de Se'ville are well known as 
having had attributed to them no mean place among the literary 
causes and forerunners of the Revolution. Their dramatic and 
literary value would itself have sufficed to obtain attention for 
them at  any time, though there can be no doubt that their popu- 
larity was mainly the result of their political appositeness. The 
most remarkable point about them, as about the school of comedy 
of mhich Congreve was the chief master in England at  the begin- 
ning of the century, was the abuse and superfluity of wit in the dia- 
logue, indizcriminately allotted to all characters alike. 

18th-Century Fiction.-Le Sage in his Diable boiteux and Gil 
Blas went to  Spain not merely for his subject but also for his 
inspiration and manner, following the lead of the picaresque ro- 
mance of Rojas and Scarron. Like Fielding. however, whom he 
much resembles, Le Sage mingled with the romance of incident the 
most careful attention to character and the most lively portrayal 
of it, while his style and language are such as to make his work 
one of the classics of French literature. The novel of character 
was really founded in France by the abbC Antoine Fran~ois  PrCvost 
(1697-1763), the author of Cleaeland and of the incomparable 
Manon Lescaut. 

The popularity of this style was much helped by  the immense 
vogue in France of the works of Samuel Richardson. Side by 
side with it, however, and for a time enjoying still greater popu- 
larity, there flourished a very different school of fiction, of which 
Voltaire, whose name occupies the first or all but the first place 
in every branch of literature of his time, gave the most brilliant 
specimens. This was a direct development of the earlier conte, and 
consisted usually of the treatment, in a humorous, satirical and 
not always overdecent fashion, of contemporary foibles. beliefs, 
philosophies and occupations. These tales are of every rank of 
excellence and merit both literary and moral, and range from the 
astonishing wit, grace and humour of Candide.and Zadig to the 
book which is Diderot's one hardly pardonable sin. and the similar 
but more lively efforts of C1,l~de Prosper CrCbillon fils (1707- 
77). 

A third class of 18th-century fiction consists of attempts to re- 
turn to the humorous fatrasie of the 16th century, attempts which 
were as much influenced by Laurence Sterne as the sentimental 
novel was by Richardson. The Homme aux quarante e'cus of 
Voltaire has something of this character, but the most character- 
istic work of the style is the Jacques le fataliste of Diderot, which 
shows it nearly at  its best. 

The great vogue and success of Te'l6maque produced a certain 
number of didactic works in which moral or historical informa- 
tion was sought to be conveyed under a more or less thin guise 
of fiction. Such was the Voyage d z ~  jezme Anacharsis of Jean 
Jacques BarthClemy (1716-95); such the iVz~ma Pompilius and 
Gonzalve de Cordoue of Jean de Florian (1755-94), who also de- 
serves notice as a writer of pastorals, fables and short prose tales; 
such the Be'lisaire and Les Incas of Jean Fransois Marmontel 
(1723-99) Between this class .nd that of the novel of sentiment 
may perhaps be placed Paul e t  Virginte and La Chaz~nzikre in- 
dienne; though Bernardin de Saint-Pierre (1737-1814) should 
more properly be noticed after Rousseau and as a disciple. Di- 
derot's fiction writing has already been referred to, but his Religie- 
use deserves mention here as a powerful specimen of the novel both 
of analysis and of polemic; while his undoubted masterpiece, the 
ATeveu de Rameau, though very difficult to class, comes under this 
head as well as under any other. There are, honever, two of the 
novelists of this age, and of the most remarkable, who have yet to 
be noticed, and these are the author of Marianne and the author of 
Julze. We do not mention Pierre de Marivaux (1688-1763) in 
this connection as the equal of Jean Jacques Rousseau (1712- 
781, but merely as being in his n a y  almost equally original and 
equally remote from any suspicion of school influence. Gray's 
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definition of happiness, "to lie on a sofa and read endless novels 
by Marivaux," is well known, and the production of mere pas- 
time by means more or less harmless has since become so well 
recognized a function of the novelist that Marivaux, as one of 
the earliest to discharge it, deserves notice. The name, however, 
of Jean Jacques Rousseau is of far different importance. His two 
great works, the Nozwelle He'loise and Enzile, are as far as possi- 
ble from being perfect as novels. But no novels in the.world have 
ever had such influence as these. To a great extent this influence 
was a result mainly of their attractions as novels, imperfect though 
they may be in this character, but it was beyond dispute also 
because of the doctrines which they contained and which were 
exhibited in novel form. In  the other works oi Rousseau, 
especially in the Confessions, there is not merely shown passion as 
fervid though perhaps less unaffected than that of Mademoiselle 
de Lespinasse-there appear in them tn7o literary characteristics 
which, if not entirely novel, were for the first time brought out 
deliberately by powers of the first order, being for the first time 
made the mainspring of literary interest and thereby set an exam- 
ple which was persistently follo~ved and which produced some of 
the finest results of modern literature. The first of these was the 
elaborate and unsparing analysis and display of the motives, the 
weaknesses and the failings of individual character. This process, 
which Rousseau unflinchingly performed on himself, had been fol- 
lowed usually in respect to fictitious characters by his successors. 

The other novelty was the feeling for natural beauty and the 
eIaborate description of it, the credit for which latter must, it has 
been agreed by all impartial critics, be assigned rather to Rousseau 
than to any other writer. His influence in this direction was. how- 
ever, soon taken up and continued by Bernardin de Saint-Pierre, 
the connecting link between Rousseau and Chateaubriand, some 
of whose works have been already alluded to. In particular the 
author of Paul et Virginie set himself to develop the example of 
description which Rousseau had set, and his word paintings, though 
less powerful than those of his model, are more abundant, more 
elaborate and animated by a more amiable spirit. The Liaisons 
dangereuses by Choderlos de Laclos (I 741-1803) is probably 
the greatest novel of the century and has some strangely modern 
elements. I t  had a great influence on Stendhal. 

18 th -Century  History,  Memoirs a n d  Letters.-The three 
principal works of Charles Secondat de Montesquieu (1689- 
1755) are all historical and a t  the same time political in charac- 
ter. In  the Lettres persanes he handled, with wit inferior to the 
wit of no other writer even in that witty age, the corruptions and 
dangers of contemporary morals and politics. The literary charm 
of this book is very great, and its plan was so popular as to lead 
to a thousand imitations, of which all, except those of IToItaire 
and Goldsmith, only bring out the immense superiority of the 
original. Fevv things could be more different from this lively and 
popular book than Montesquieu's next work, the Grandezrr et 
dkcadence des Romains, in which the same acuteness and knowl- 
edge of human nature are united with considerable erudition and 
with a weighty though perhaps somewhat grandiloquent and 
rhetorical style. His third and greatest work, the Esprit des lois, 
is again different both in style and character. and such defects 
as it has are as nothing when compared with the merits of its fer- 
tility in ideas, its splendid breadth of view and the felicity with 
which the author, in a manner unknown before, recognizes the 
laws underlying complicated assemblages of fact. The style of 
this great work is equal to its substance; less light than that of 
the Lettres, less rhetorical than that of the Grandeur des Romains, 
it is still a marvellous union of dignity and wit. Around Montes- 
quieu, partly before and partly after him, is a group of philosophi- 
cal or a t  least systematic historians, of whom the chief are Jean 
Baptiste Dubos (1670-1742) and G. Bonnot de Mably (1709- 
8 5 ) .  

Montesquieu was followed by Anne Robert Jacques Turgot 
(1727-81), whose writings are few in number, and not remark- 
able for style, but full of original thought. Turgot in his turn 
was followed by Marie Jean Antoine Nicolas Caritat, marquis de 
Condorcet (1743-94), mhose tendency is somewhat more soci- 
ological than directly historical. Toward the end of the period, 

too, a considerable number of philosophical histories were writ- 
ten, the usual object of which was, under cover of a kind of alle- 
gory, to satirize and attack the existing institutions and govern- 
ment of France. The most famous of these was the Histoire des 
Indes, nominally written by the abbC Guillaume Thomas Franqois 
Raynal (1713-96), but really the joint work of many members 
of the Philosophe party, especially Diderot. Side by side with 
this really or nominally philosophical school of history there ex- 
isted another and less ambitious school, which contented itself with 
the older and simpler view of the science. The abbC RenC de 
Vertot (1655-1735) belongs almost as much to the 17th as to the 
18th century. In  the same class, too, far superior as  his literary 
power, must be ranked the historical works of Voltaire, 
Charles XII ,  Pierre le Grand, Histoire du SiBcle de Louis XIV. 

The ~Vkmoires of the duc de Saint-Simon (167j-175j) are an 
extraordinary series of pictures of the court of Louis XIV and the 
Regency, written in a powerful style, with something of the ir- 
regular excellence of the great 16th-century writers, and most 
striking in the sombre bitterness of its tone. The subsequent 
and less remarkable memoirs of the century are so numerous 
that it is almost impossible to select a few for reference and alto- 
gether impossible to mention all. Of those bearing on public his- 
tory the memoirs of Marguerite Delaunay, baronne de Staal 
(1684-1750), of Pierre Louis de Voyer, marquis d'Argenson 
(1694-1757), of Charles Pinot Duclos (1704-7z), of Stephanie 
FClicitC de Saint-Aubin, Madame de Genlis (1746-1830), of 
Pierre Victor, baron de Btisenval de Bronstatt (I  722-91), of 
Jeanne Louise Campan ( I  752-1822) and of Franqois Joachim 
Cardinal de Bernis (1715-94) may be selected for mention; of 
those bearing on literary and private history, the memoirs of 
Louise d'Epinay ( I  726-83), those of Mathieu Marais (1664- 
I 737), the so-called Me'moires secrets of Louis Petit de  Bachau- 
mont ( I  690-1 7 70) and the innumerable writings having reference 
to Voltaire and to the Philosophe party generally. Here, too, 
may be mentioned a remarkable class of literature, consisting of 
purely private and almost confidential letters, which were written 
a t  this time with very remarkable literary excellence. As speci- 
mens may be selected those of Mademoiselle AissC (1694-1757), 
which are models of easy and unaffected tenderness, and those of 
Julie de Lespinasse ( I  732-76) the companion of the marquise du 
Deffand de la Lande and afterward of Jean Le Rond dlAlembert. 
These latter, in their extraordinary fervour and passion, not merely 
contrast strongly with the generally languid and frivolous gallantry 
of the age, but also constitute one of its most remarkable literary 
monuments. I t  has been said of them that they "burn the paper," 
and the expression is not exaggerated. Rladame du Deffand's 
(1697-1780) own letters, many of which were written to Horace 
Walpole, are noteworthy in a very different way. Of lighter let- 
ters the charming correspondence of Diderot with Sophie Voland 
deserves special mention. 

18 th -Century  Philosophy.-The Philosophes, as  a general 
rule, have but little claim to their title. There were some ~ v h o  
manifested, however, an aptitude for purely philosophical argu- 
ment, and one who confined himself strictly thereto. Among these 
the most remarkable are Julien Offroy de la Mettrie ( I ; o ~ - ~ I )  
and Denis Diderot. La Rlettrie in his works L'Homme nzaclzine, 
L'Homme plante, etc., applied a lively and vigorous imagination, 
a considerable familiarity with physics and medicine and a bril- 
liant but unequal style to the task of advocating materialistic 
ideas on the constitution of man. Diderot, in a series of early 
works, Lettre sur les aveugles, Promenade d'zm sceptique, Pen- 
skes philosophiques, etc., exhibited a good acquaintance n i th  philo- 
sophical history and opinion and gave sign in this direction, as in  
so many others, of a far-reaching intellect. 

But the least mediocre metaphysician of the period is 
Btienne Bonnot, abbC de Condlllac (1714-SO), almost the only 
writer of the time in France who succeeded in keeping strictly to 
philosophy without attempting to pursue his system to its results in 
ethics, politics and theology. In the Tmitk des sensatzons, the 
Essai sur l'origine des connaissances hz~naaines and other works 
Condillac elaborated and continued the imperfect sensationalism 
of Locke. 
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I t  has never been a t  all accurately decided how far what may 

be called the scoffing school of Voltaire represents a direct re- 
volt against Christianity and how far it was merely a kind of 
guerrilla warfare against the clergy. Voltaire was not an atheist, 
and he did not approve of atheism. But his Dictionnaire philoso- 
phique, which is typical of a vast amount of contemporary and 
subsequent literature, consists of a heterogeneous assemblage of 
articles directed against various points of dogma and ritual and 
various characteristics of the sacred records. From the literary 
point of view, it is one of the most characteristic of all Voltaire's 
works, though it is perhaps not entirely his. The desultory ar- 
rangement, the light and lively style. the extensive but not always 
accurate erudition and the somewhat captious and quibbling ob- 
jections are intensely Voltairian. But there is little seriousness 
about it and certainly no kind of rancorous or deep-seated hostility. 
With many of Voltaire's pupils and younger contemporaries, how- 
ever, the case was altered. They were distinctively atheists and 
antisupernaturalists. The atheism of Diderot, unquestionably the 
greatest of them all, has been keenly debated; but in the case of 
~ t i e n n e  Damilaville ( I  7 23-68), Jacques Andre Naigeon ( I  738- 
I ~ I O ) ,  Paul Heinrich Dietrich, baron d'Holbach, and others there is 
no room for doubt. By these writers a great mass of atheistic and 
anti-Christian literature was composed and set afloat. The char- 
acteristic work of this school, its last word indeed, is the famous 
Syst2me de la nature, attributed to Holbach ( I  723-89) but known 
to be, in part a t  least, the work of Diderot. In this remarkable 
work, the climax of the metaphysical materialism or rather nihilism 
of the century, the atheistic position is clearly stated. 

As the Revolution approached, and the victory of the Philo- 
sophe party was declared, there appeared for a brief space a 
group of cynical and accomplished phrase makers presenting some 
similarity to that of which, I O O  years before, Saint-Evremond was 
the most prominent figure. The chief of this group were Nicolas 
Chamfort (1747-94) on the republican side and Antoine Riv- 
arol (1753-1801) on that of the royalists. Like the older writer 
to whom they have been compared, neither can be said to have 
produced any one work of eminence, and in this they stand dis- 
tinguished from moralists like La Rochefoucauld. The floating 
sayings, however, which are attributed to them, or which occur 
here and there in their miscellaneous work. yield in no respect 
to those of the most famous of their predecessors in wit and a 
certain kind of wisdom, though they are frequently more personal 
than aphoristic. 

18 th -Century  Moral is ts  and Politicians.-Not the least 
part of the energy of the period in thought and writing was de- 
voted to questions of a directly moral and political kind, however. 
With regard to morality proper the favourite doctrine of the cen- 
tury was what is commonly called the selfish theory, the only one 
indeed which was suitable to the sensationalism of Condillac and 
the materialism of Holbach. The pattern book of this doctrine 
was the De l'esprit of Claude Adrien HelvCtius (1715-?I), the 
most amusing book perhaps which ever pretended to the title of 
a solemn philosophical treatise. There is some analogy between 
the principles of this work and those of the Systhme de la nature. 

Luc de Clapiers, marquis de Vauvenargues (171 j-47)) pro- 
duced maxims and reflections of considerable mental force and lit- 
erary finish. H e  was a worthy friend of Voltaire and not unworthy 
to be compared with Saint-Bvremond. Between the moralists 
and the politicians may be placed Rousseau, who in his novels 
and miscellaneous works is of the first class, in his famous Contrat 
social of the second. All his theories, whatever their originality 
and whatever their value, were made novel and influential by the 
literary beauties of their form. 

Political economy and administrative theories received much 
attention. The earliest writer of eminence on these subjects was 
the great engineer SCbastien le Prestre, marquis de Vauban (1633- 
1707), whose Ozsivetks and Dime royale exhibit both great abil- 
ity and extensive observation. A more utopian economist of the 
same time was Charles IrCnCe Castel, abbC de Saint-Pierre (16 j8- 
1743), not to be confounded with the author of Paul et Vivginie. 
Soon political economy in the hands of Fran~ois  Quesnay (1694- 
1774) took a regular form, and toward the middle of the cen- 

tury a great number of works on questions connected with it, 
especially that of free trade in grain, on which Ferdinand Galiani 
( I  728-87), AndrC Rlorellet (1727-181g), both abbCs, and above 
all Turgot, distinguished themselves. 

18th-Century Criticism a n d  Periodical  Literature.-Lit- 
erary criticism assumes in this century a sufficient importance t o  
be treated under a separate heading. Contributions were made 
to it of many different kinds and from many different points of 
view. Periodical literature. the chief stimulus to its production, 
began more and more to come into favour. Even in the 17th 
century the Journal des savants, the Jesuit Jownal de Trkvoux 
and other publications had set the example of different kinds of 
it. 

Just before the Revolution the Gazette de France was in the 
hands of J. B. A. Suard (1734-1817), a man who was nothing if 
not a literary critic. Perhaps, however, the most remarkable con- 
tribution of the century to criticism of the periodical kind was 
the Feuilles de Grimm, a circular sent for many years to the 
German courts by Friedrich Melchior, baron von Grimm (1723- 
1807), the comrade of Diderot and Rousseau, and containing a 
compte rendu of the ways and works of Paris, literary and artistic 
as well as social. 

The most characteristic critic of the mid-century was the abbe 
Charles Batteux (1713-So), who illustrated a tendency of the time 
by beginning with a treatise on Les Beaux arts re'duits ci u n  mZme 
principe (1746) ; reduced it and others into Principes de la lit- 
te'rature (1764) and added in 1771 Les Quatres poktiques (Aris- 
totle, Horace, Vida and Boileau). Batteux is a very ingenious 
critic, and his attempt to conciliate "taste" and "the rules," though 
inadequate, is interesting. Works on the arts in general or on 
special divisions of them were not wanting, as, for instance, that 
of Dubos. the Essai sur la peinture of Diderot and others. Criti- 
cally annotated editions of the great French writers also came into 
fashion. Of these Voltaire's edition of Corneille was the most re- 
markable, and his annotations, united separately under the title 
of Commentaire sur Cor?zeille, form not the least important por- 
tion of his works. 

The method of much of the literary criticism of the close of 
this period was indeed deplorable enough. Jean Franqois de la 
Harpe (1739-1803)~ who though a little later in time as to most 
of his critical productions is perhaps the most representative 
figure, shows criticism in one of its worst forms. La Harpe lays 
it  down distinctly that a beauty, however beautiful, produced 
in spite of rules is a "monstrous beauty" and cannot be allowed. 

18th-Century Savants.-In science and general erudition the 
18th century in France mas at  first much occupied with the mathe- 
matical studies for which the French genius is so peculiarly 
adapted, which the great discoveries of Descartes had made pos- 
sible and popular and which those of his supplanter Newton only 
made more popular still. Voltaire took to himself the credit, which 
he fairly deserves, of first introducing the Newtonian system into 
France, and i t  was soon widely popular, even ladies devoting 
themselves to the exposition of mathematical subjects, as in the 
case of Gabrielle de Breteuil, marquise du Chbtelet (1706-49), 
Voltaire's "divine Emilie." Indeed ladies played a great part in 
the literary and scientific activity of the century, by actual con- 
tribution sometimes, but still more by continuing and extending 
the tradition of "salons." The duchesse du Maine, Mesdames de 
Lambert, de Tencin, Geoffrin, du Deffand, Necker and, above all, 
the baronne d3Holbach (whose husband, however, was here the 
principal personage) presided over coteries which became more 
and more "philosophical." Many of the greatest mathematicians 
of the age, such as Abraham de Moivre and Pierre Simon, marquis 
de Laplace, were French by birth, while others such as Leonhard 
Euler belonged to French-speaking nationalities and wrote in 
French. The physical sciences were also ardently cultivated, the 
impulse to them being given partly by the generally materialistic 
tendency of the age, partly by the Newtonian system and partly 
also by the extended knouledge of the world provided by the 
circumnavigdtory voyage of Louis Antoine de Bougainville (1729- 
1811) and other travels. P. L. Moreau de hfaupertius (1698- 
17 j g )  and C. M. de la Condamine (1701-74) made long journeys 
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for scientific purposes a n d ,  duly recorded their experiences. 
D'Alembert, a great mathematician and a writer of considerable. 
though rather academic excellence, is principally known from his 
connection with and introduction to the Encyclope'die, discussed 
below. Chemistry was also assiduously cultivated, the baron 
d'Holbach, among others, being a devotee thereof and helping to 
advance the science to the point where, a t  the conclusion of the 
century, it  was illustrated by Claude Louis Berthollet and Antoine 
Lavoisier. 

During all this devotion to science in its modern acceptation, 
the older and more literary forms of erudition were not neg- 
lected, especially by the illustrious Benedictines of the abbey of 
St. Maur. Dom Augustin Calmet (1672-17j'j), the author 
of the well-known Dictionary of the Bible, belonged to this order, 
and to them also (in particular to Dom Rivet) was attributable 
the beginning of the immense Histoire litte'raire de la France, a 
work interrupted by the Revolution and long suspended, but dili- 
gently continued after the middle of the 19th century. The im- 
mense Natural History of Georges Louis Leclerc, comte de Buffon 
( I  717-88), though not entirely his own, is a remarkable monu- 
ment of the union of scientific tastes with literary ability. As 
has happened in many similar instances, there is in parts more 
literature than science to be found in it, yet many fruitful scientific 
ideas and theories are here propounded for the first time. 

The Encyclope'die, unquestionably on the whole the most im- 
portant French literary production of the century, if we except 
the works of Rousseau and Voltaire, was conducted for a time 
by Diderot and D'Alembert, afterward by Diderot alone. I t  
numbered among its contributors almost every Frenchman of emi- 
nence in letters. I t  had, besides a considerable theological and 
political influence, an immense share in diffusing and gratifying 
the taste for general information. 

1789-1820-General Sketch.-The period which elapsed be- 
tween the outbreak of the Revolution and the accession of Charles 
X has often been considered a sterile one in point of literature. 
Casimir Delavigne ( I  93-1 843), the author of Les Messe'niennes, 
is a writer of very great talent, and, according to the measure of 
J. B. Rousseau and Lebrun (Ponce Denis Ecouchard), no mean 
poet. I t  is usual to reckon Delavigne as transitionary between the 
classical and romantic schools, but in strictness he must be counted 
with the classicists. Dramatic poetry exhibited somewhat similar 
characteristics. Jean Franqois Ducis (1733-1816), who passes 
with Englishmen as a feeble reducer of Shakespeare to classical 
rules, passed with his contemporaries as an introducer into French 
poetry of strange and revolutionary novelties. 

Comedy, on the other hand, fared better, as indeed it had always 
fared. Philippe Franqois Nazaire Fabre d'Eglantine (1755-94), 
the companion in death of Georges Jacques Danton, Jean Franqois 
Collin d'Harleville (17 55-1806), Franqois G. J. S. Andrieux (1759- 
1833), Louis Benoit Picard, Alexandre Duval and N6pomuc&ne 
Lemercier (1771-1840) (the most vigorous of all as a poet and 
a critic of mark) were the comic authors of the period. Perhaps 
the most remarkable work in point of originality of the time 
was Xavier de Maistre's (1763-18jz) Voyage az~tour de nza chanz- 
bre, an attempt in quite a new style, which was happily followed 
up by other writers. 

The chief philosophical writers were Pierre Paul Royer Collard 
(1763-184j), F. P. G. Maine de Biran (1776-1824) and ThCo- 
dore Simon Jouffroy (1~96-1842). Their influence on literature, 
however, was altogether Inferior to that of the conservative school, 
of whom Louis Gabriel, vicomte de Bonald (1754-1840), and 
Joseph de Maistre (1754-1821) were the great leaders. As Bonald 
is royalist and aristocratic, so Maistre is the advocate of a theoc- 
racy pure and simple, with the pope for its earthly head and a 
vigorous despotism for its system of government. Joseph Joubert 
(17 j4-1824) is the most illustrious successor of Pascal and Vau- 
venargues, certainly above Vauvenargues in breadth and depth of 
thought. In pure literary criticism more particularly, Joubert, 
though exhibiting some inconsistencies because of his time. is 
astonishingly penetrating and suggestive. ~ t i e n n e  Pivert de SCn- 
ancour (1770-1846), with Obermann (1804). had an extraordi- 
nary influence on his own and the next generation in the direction 

of melancholy moralizing. 
We have already alluded to some of the beginnings of periodi- 

cal and journalistic letters in France. For some time, in the hands 
of Pierre Bayle, Jacques Basnage, P. des Maizeaux and Pierre 
Jurieu, periodical literature consisted mainly of a series, more or 
less disconnected, of pamphlets, with occasional extracts from 
forthcoming works, critical adversaria and the like. Of a more 
regular kind were the often-mentioned Journal de Tre'voux and 
Mercure de France, and later the Anne'e litte'raire of Louis Marie 
Stanislas FrCron and the like. The Correspondance of Grimm 
also, as has been pointed out, bore considerable resemblance to a 
modern monthly review, though it was addressed to a very few 
persons. Of political news there was, under a despotism, naturally 
very little. The year 1789, however, saw a vast change in this 
respect. An enormous efflorescence of periodical literature a t  
once took place and a few of the numerous journals founded in 
that year or soon afterward survived for a considerable time. 

A \+-hole class of authors arose who pretended to be nothing 
more than journalists, while many writers distinguished for more 
solid contributions to literature took part in the movement, and 
not a few active politicians contributed. Thus to the original staff 
of the Moniteur, or, as it  was at  first called, L a  Gazette nationale, 
La Harpe, Jean Charles Dominique de Lacretelle, Franqois Guil- 
laume Jean Stanislas Andrieux, Dominique Joseph Garat (I 749- 
1833) and Pierre GinguenC (1748-1815) were attached. Among 
the writers of the Jow-rial de Paris AndrC ChCnier had been ranked. 
Louis de Fontanes contributed to many royalist and moderate jour- 
nals. Franqois Pierre Guillaume Guizot and AndrC Morellet, rep- 
resentatives, respectively, of the 19th and the 18th century, shared 
in the Nouvelles politiques, while Louis Franqois Bertin, Joseph 
FievCe and Julien Louis Geoffroy (1743-1814), a critic of pe- 
culiar acerbity, contributed to the Journal de l'empire, aftenvard 
turned into the famous Journal des de'bats. With Geoffroy, 
Fran~ois  Benoit Hoffman (1760--1828), Franqois Joseph Dussault 
(1769-1824) and Charles Marie Dorimond, abbC de FCletz (1765- 
1850), constituted a quartet of critics sometimes spoken of a s  
"the De'bats four," though they were by no means all friends. Of 
active politicians Jean Paul Marat (L'Ami du peuple), Honor6 
Gabriel Riqueti, comte de Mirabeau (Courrier de Provence), 
Bertrand B a r h e  de Vieuzac (Le Point dh jour), Jacques Pierre 
Brissot (Patriote francais), Jacques RenC HCbert (Pdre 
Duchesne), Maximilien Franqois Marie Isidore de Robespierre 
(Dkfenseur de la constitution) and Jean Lambert Tallien (La 
Sentinelle) were the most remarkable who had a n  intimate con- 
nection with journalism. On the other hand, the type of the 
journalist pure and simple is Camille Desmoulins (1760-94), 
one of the most brilliant, from a literary point of view, of the 
short-lived celebrities of the time. Of the same class were Charles 
Durozoir (1790-1844), ElisCe Loustalot ( I  762-90) and Jacques 
Coretin Royou (1745-1828). AS the immediate daily interest 
in politics drooped, there were formed periodicals of a partly 
political and partly literary character. Such had been the De'cade 
philosophique, which counted Pierre Jean Georges Cabani ChCnier 
and Antoine Louis Claude Destutt, comte de Tracy, among its 
contributors, and this was followed by the Revue J ran~a ise  a t  a 
later period, which was in its turn succeeded by the Revue des 
deux mondes. On the other hand, parliamentary eloquence was 
even more important than journalism during the early period of 
the Revolution. Mirabeau naturally stands a t  the head of orators 
of this class, and next to him may be ranked the well-known names 
of Pierre Victor Malouet among constitutionalists; of Robespierre, 
Marat and Danton, the triumvirs of the Mountain; of Jean Sif- 
frein Maury, Jacques Antoine Marie de CazalAs and AndrC Boni- 
face Louis Riqueti, vicomte de Mirabeau, among the royalists; 
and above all of the Girondist speakers hntoine Pierre Joseph 
Marie Barnave, Pierre Victurnien Vergniaud and Jean Denis, 
comte Lanjuinais. The last-named survived to take part in the 
revival of parliamentary discussion after the Restoration. But the 
permanent contributions to French literature of this period of 
voluminous eloquence are, as frequently happens in such cases, by 
no means large. 

The union of the journalist and the parliamentary spirit pro- 
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duced, however, in Paul Louis Courier a master of style. Courier 
spent the greater part of his life, tragically cut short, in trans- 
lating the classics and studying the older writers of France, in 
which study he learned thoroughly to despise the pseudoclassicism 
of the 18th century. I t  was not till he was past 40 that he took 
to political writing, and the style of his pamphlets and their won- 
derful irony and vigour at  once placed them on the level of the 
very best things of the kind. Benjamin Constant de Rebecque 
(1767-1830), though mainly a politician and an orator, lives in 
literature by his Adolphe (1815), a model of the analytical pseudo- 
biographical novel. 

Madame de Stael (1766-1817) on the other hand, as became a 
daughter of Kecker, retained a great deal of the Philosophe char- 
acter and the traditions of the 18th century, especially its liberal- 
ism, its sensibilitd and its thirst for general information; to these, 
however, she added a cosmopolitan spirit and a readiness to intro- 
duce into France the literary and social, as well as the political 
and philosophical, peculiarities of other countries. Her early 
writings were of the critical kind, half aesthetic, half ethical, of 
which the 18th century had been fond and which their titles, Let- 
tres sur J .  J .  Roz~sseau, De  l'injluence des passions, De  la littdra- 
ture considkre'e duns ses rapports avec les institz~tions sociales, 
sufficiently show. Her romances, Delphine and Corinne, had im- 
mense literary influence a t  the time. Still more was this the case 
with D e  l'dllemagne, which practically opened up to the rising 
generation in France the till then unknown quantities of literature 
and philosophy which during the most glorious half century of its 
literary history Germany had, sometimes on hints taken from 
France itself, been accumulating. The literary importance of 
Franqois RenC, vicomte de Chateaubriand (1768-1848), is far 
greater, while his literary influence can hardly be exaggerated. 
Chateaubriand's literary father was Rousseau, and his voyage to 
America helped to develop the seeds which Rousseau had sown. 
I n  Rend and other works of the same kind, the nature worship of 
Rousseau received a still further development. But i t  was not 
in mere description that Chateaubriand m-as to find his most fer- 
tile and most successful theme. I t  was, on the contrary, in the 
rehabilitation of Christianity as an inspiring force in literature. 
This theme he develops with the most splendid language and with 
every conceivable advantage of style in the Ge'nie du Christianisme 
and the ~Wartyrs.  His Me'moires d'outre-tombe, however, are his 
lasting masterpiece; in power of style, in psychological penetra- 
tion and even occasionally in depth of thought they rank among 
the very best things in the French language. 

THE 19TH CENTURY 

T h e  literary work of the 19th century and of the great roman- 
tic movement which began in its second quarter was to  repeat 
on a far  larger scale the work of the 16th, to break up and discard 
such literary forms as had become useless or hopelessly stiff, to 
give strength, suppleness and variety to  such as were retained, to 
invent new ones where necessary, to enrich the language by im- 
portations, inventions and revivals and, above all, to bring into 
prominence the principle of individualism. Authors and even 
books, rather than groups and kinds, demand principal attention. 

The result of this revolution is naturally most remarkable in the 
belles-lettres and the kindred department of history. Poetry, not 
dramatic, was revived; prose romance and literary criticism were 
brought to a perfection previously unknown; and history produced 
works more various and more remarkable than a t  any previous 
stage of the language. 

Before the accession of Victor Hugo, three new writers were of 
remarkable eminence. These three were Pierre Jean de BCranger 
( I  780-1857), Alphonse de Lamartine ( I  790-1869) and Hugues 
FClicitC Robert de Lamennais (1782-1854). The first belongs 
definitely in manner, despite his striking originality of nuance, to 
the past. H e  has remnants of the old periphrases, the cumbrous 
mythological allusions, the poetical "properties" of French verse. 
His astonishing popularity makes it  necessary to mention him, but 
very little of value remains of his work. BCranger's talent was 
still too much a matter of individual genius to have great literary 
influence, and he formed no school. I t  was different with Lamar- 

tine, who was, nevertheless, like BCranger, a typical Frenchman. 
The Me'ditations and the Harmonies exhibit a remarkable transi- 
tion between the old school and the new. In  going directly to 
nature, in borrowing from her striking outlines, vivid and con- 
trasted tints, harmony and variety of sound, the new poet showed 
himself an innovator of the best class. I n  using romantic and 
religious associations and expressing them in affecting language, 
he was the Chateaubriand of verse. But with all this he retained 
some of the vices of the classical school. His versification, har- 
monious as it is, is monotonous, and he does not venture into the 
bold lyrical forms which true poetry loves. H e  has still the horror 
of the mot propre; he is always spiritualizing and idealizing, and 
his style and thought have a double portion of the feminine and 
almost flaccid softness which had come to pass for grace in French. 

The last of the trio, Lamennais, represents an altogether bolder 
and rougher genius. Strongly influenced by the Catholic reaction, 
Lamennais also shows the strongest possible influence of the revo- 
lutionary spirit. His earliest work, the Essai sur l'indiffe'rence en 
matiBre de religion (1817 and 1818) was a defense of the church 
on curiously unecclesiastical lines. I t  was written in an ardent 
style, full of illustrations and extremely ambitious in character. 

In Lamennais's prose, especially as afterward developed in 
the apocalyptic Paroles d'un croyant (1839), are to be discerned 
many of the tendencies of the romantic school, particularly its 
hardy and picturesque choice of languLge and the disdain of 
established and accepted methods which it professed. The signs 
of the Revolution itself were, as was natural, first given in period- 
ical literature. The feudalist affectations of Chateaubriand and 
the legitimists excited a sort of aesthetic affection for Gothicism, 
and 'Cl'alter Scott became one of the favourite authors in France 
Soon was started the periodical La Muse Jran~aise,  in which the 
names of Hugo, Vigny, Deschamps and Madame de Girardin 
appear. Almost all the writers in this periodical were eager royal- 
ists, and for some time the battle was still fought on political 
grounds. There could, however, be no special connection between 
classical drama and liberalism; and the liberal journal, the Globe 
with no less a person than Sainte-Beuve among its contributors, 
declared definite war against classicism in the drama. The chief 
"classical" organs were the Constitutionnel, the Journal des de'bats 
and, after a time and not exclusively, the Revue des deux mondes. 
Soon the question became purely literary, and the romantic 
school proper was born in the famous cknacle or clique in which 
Hugo was chief poet, Sainte-Beuve chief critic and Gautier, GCr- 
ard de Nerval, the brothers Cmile (1791-1871) and Antony 
(1800-69) Deschamps, Petrus Bore1 (1809-59) and others were 
officers. Alfred de Vigny and Alfred de Musset stand somewhat 
apart, and so does Charles Nodier (1780-1844), a versatile and 
voluminous writer, the very variety and number of whose works 
have somewhat prevented the individual excellence of any of 
them from having justice done to it. The objects of the school 
were, briefly stated, the burning of everything which had been 
adored and the adoring of everything which had been burned. 
They would have no unities. no arbitrary selection of subjects, 
no restraints on variety of versification, no academically limited 
vocabulary, no considerations of artificial beauty and, above all, 
no periphrastic expression. The mot propre, the calling of a spade 
a spade, was the great commandment of romanticism; but it  must 
be alloned that what was taken away in periphrase was made up 
in adjectives. The performance of Hernani in 1830 was the cul- 
mination of the struggle, and during a great part of the reign of 
Louis Philippe almost all the younger men of letters in France 
were romantics. The performance of the Lucrkce of Francois 
Ponsard (1814-67) in 1843 is often quoted as the herald or sign 
of a classical reaction. 

Romant ic  D r a m a  a n d  Poetry.-Although the immediate sub- 
ject on which the battles of classics and romantics arose was 
dramatic poetry, the dramatic results of the movement have not 
been those of greatest value or most permanent character. The 
principal effect in the long run has been the introduction of a 
species of play called dranze, as opposed to regular comedy and 
tragedy, admitting of much freer treatment than either of these 
two as previously understood in French and lending itself in some 
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measure to the lengthy and disjointed action, the multiplicity of 
personages and the absence of stock characters which character- 
ized the English stage in its palmy days. All Victor Hugo's 
dramatic works are of this class, and each, as it was produced 
or published (Cromwell ,  Hernani, Marion Delorme, Le  Roi 
s'amuse, Lucr2ce Borgia, Marie Tudor,  R u y  Blas and Les Bur- 
graves),  -as a literary event and excited the most violent dis- 
cussion-the author's usual plan being to prefix a prose preface 
of a very militant character to his work. A still more melo- 
dramatic variety of drame was that chiefly represented by Alex- 
andre Dumas (1802-70), whose Henri I I I  and Antony,  to which 
may be added later La  Tour  de Wesle and Mademoiselle de Belle- 
isle, were almost as much rallying points for the early romantics 
as the dramas of Hugo, despite their inferior literary value. 
Alfred de Vigny's Chatterton is perhaps the best single drama 
produced by the romantic movement. 

A special variety of drama of some literary importance was 
also cultivated under the title of scknes or proverbes, slight dra- 
matic sketches in which the dialogue and style are of even more 
importance than the action. The best of all of these are those 
of Alfred de Musset (1810-57), whose I1 jazit qu'une porte soit 
ouverte ou jerme'e, O n  ne badine pas avec l'amour, etc., are models 
of grace and wit. 

In  poetry proper, as in drama, Victor Hugo showed the way. 
I n  him all the romantic characteristics were expressed and em- 
bodied-disregard of arbitrary critical rules, free choice of sub- 
ject, variety and vigour of metre, splendour and sonorousness 
of diction, abundant "local colour" and that irrepressible individ- 
ualism which is one of the chief, though not perhaps the chief, of 
the symptoms. A deficient sense of the ludicrous which character- 
ized many of the romantics was strongly apparent in their leader, 
as was also an equally representative grandiosity and a fondness 
for the introduction of foreign and unfamiliar words. especially 
proper names, which occasionally produces an effect of burlesque. 
Victor Hugo's earliest poetical works, his chiefly royalist and polit- 
ical Odes, were cast in the older and accepted forms, but already 
displayed astonishing poetical qualities. But it was in the bal- 
lades (e.g., the splendid Pas d'armes d u  aoi Jean, \\ritten in verses 
of three syllables) and the orientales (of which may be taken for 
a sample the sixth section of Navarin, a perfect torrent of out- 
landish terms poured forth in the most admirable verse, or Les 
Djinns,  where some of the stanzas have lines of two syllables 
each) that the grand provocation was thrown to the believers in 
alexandrines, careful caesuras and strictly separated couplets. Les 
Feuzlles d'automne, Les Chants d u  crkpuscule, Les Voix inte'rieures, 
Les  Rayons  e t  les ombres, the productions of the next 2 0  years, 
were quieter in style and tone but no less full of poetical spirit. 
The revolution of 1848, the establishment of the empire and the 
poet's exile brought about a fresh concentration of his genius on 
lyrical subjects. Les Chl t iments  and L a  Ldgende des sit.cles, the 
one political, the other historical, reach perhaps the high-water 
mark of French verse; and they were accompanied by the philo- 
sophical poems Dieu, La  Fin de Satan and by Les Contemplations, 
and followed by the lighter Chansons des rues et des bois, the 
Anne'e terrible, the second Le'gende des sikcles, etc. The liter- 
ary productiveness of Victor Hugo himself has been the measure 
and sample of the whole literary productiveness of France on the 
poetical side. At 2 j he was acknowledged as a master, at q j  he 
was a master still. He  is the one single universal literary genius 
whom France can recognize as its representative, and to be set 
in world literature on the level of Dante, Cervantes, Shakespeare 
and Goethe. By his highest achievements, in such poems as Dzeu 
and La  Fin de Satan, he takes his place among the religious 
prophets of mankind. 

Hugo's poetical influence has been represented in different 
schools, from which very few of the poetical writers of the cen- 
tury can be excluded. Alfred de Musset, a writer of great talent, 
felt part of the romantic inspiration very strongly, but mas on 
the whole unfortunately influenced by Byron, and partly out of 
wilfulness, partly from a natural want of persevering industry and 
vigour, allowed himself to be careless and even slovenly in com- 
position. Notwithstanding this, some of his lyrics are among 

the finest poems in the language, and his verse, careless as it is, 
has extraordinary natural grace. Auguste Barbier (180j-82), 
whose Iambes s h o ~ s  an extraordinary command of nervous and 
masculine versification, also comes in here. Alfred de Vigny 
(1799-186j) is a great poet of little bulk and somewhat over- 
fastidious, but possessing one of the strongest styles to be found 
in French with a curious restrained passion and a complicated 
originality, rising to the greater heights of philosophical poetry. 
Madame hckermann (1813-90) is the philosophical poetess of the 
romantic period; but for actual poetical powers, &farceline Des- 
bordes-Valmore ( I  786-18 j9) perhaps excelled her, though in a 
looser and more sentimental fashion. ThCophile Gautier (1811- 
72) is one of the best poets in point of form that France has 
produced. The Conze'die de la mort ,  the Poe'sies diverses and still 
more the Emaux et came'es display a distinctly classical tendency 
-classical, that is to say, not in the party and perverted sense, 
but in its true acceptation. The tendency to the fantastic and 
horrible may be taken as best shown by Petrus Bore1 (1809-jq), 
a writer of singular power almost entirely wasted. GCrard de 
h'erval (Labrunie) (1808-55) adopted a manner also fantastic 
but more idealistic than Borel's and distinguished himself by his 
oriental travels and studies and by his attention to popular bal- 
lads and traditions; and his style has an exquisite but unaffected 
strangeness hardly inferior to Gautier's. ThCodore de Banville 
(1823-911, adopting the principles of Gautier and combining 
with them a considerable satiric faculty, composed a large amount 
of verse, faultless in form, delicate and exquisite in shades and 
colours but so entirely neutral in moral and political tone that 
it has found fewer admirers than it deserved. Charles Marie 
RenC Leconte de Lisle (1818-94) (Podmes antiques, PoBmes 
barbares, Pohmes tmgiques) ,  carrying out the principle of ransack- 
ing foreign literature for subjects, went to Celtic, classical or even 
oriental sources for his inspiration, and despite a science in verse 
not much inferior to Banville's, and a far wider range and choice 
of subject, diffused an air of erudition, not to say pedantry, over 
his work which tried some readers and a pessimism which dis- 
pleased others, but has left poetry inferior only to that of the 
greatest of his countrymen. Charles Baudelaire (1821-67) in 
Les Fleurs d u  ma1 gives the first poems in which the "modern" 
note is struck. His influence on the 20th century was greater than 
Victor Hugo's, and perhaps even than that of MallarmC. H e  re- 
vealed the inner beauty of things-and feelings-until then ac- 
counted ugly or sinful. His verse often reaches unprecedented 
felicity of vocabulary and rhythm, but unfortunately never stays 
for very long at  its highest. Hugo, whom he revered, aptly and 
generously described him as having discovered a frisson nouveau. 
Many critics see in him the greatest and the most human of all 
French poets. Ohe cannot judiciously go so far, but he is undoubt- 
edly one of the finest. 

Pos t romant ic  Poetry.-In 1866 a collection of poems, enti- 
tled af ter  an old French fashion L e  Parnasse contemporain, ap- 
peared. I t  included contributions by some of the poets just 
mentioned, but the mass of the contributors were previously un- 
known to fame. A similar collection appeared in 1869 and was 
interrupted by the German war but continued after i t ,  and a 
third in 1876. 

The first Parnasse had been projected by Xavier de Ricard 
(1843-1911) and Abraham Catulle hlendks (1841-1909) as a sort 
of manifesto of a school of young poets; but its contents mere 
largely coloured by the inclusion among them of work by repre- 
sentatives of older generations-Gautier, Laprade, Leconte de 
Lisle, Banville, Baudelaire and others. The continuation, how- 
ever, of the title in the later issues, rather than anything else, 
led to the formation and promulgation of the idea of a Par- 
nassien or an Impasstble school nhich was supposed to adopt 
as its watchword the motto of "Art for art 's  sake," to pay espe- 
cial attention to form and also to aim at  a certain objectivity. 
As a matter of fact the greater poets and the greater poems of 
the Parnasse admit of no such restrictive labelling, \\hich can 
be regarded only as mischievous, though (or very mainly because) 
it has been continued. Another sc11001, arising mainly in the later 
'80s and calling itself that of symbolism, has been supposed t o  
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indicate a reaction against Parnassianism and even against the 
main romantic tradition generally, with a throwing back to 
Lamartine and perhaps ChCnier. This idea of successive schools 
(decadents, naturists, etc.) has even been reduced to such an 
absurdum as the statement that "France sees a new school of 
poetry every 15 years." Those who have studied literature suffi- 
ciently widely, and from a sufficient elevation. know that these 
systematizings are alnays more or less delusive. Parnassianism. 
symbolism and the other things are merely phases of the romantic 
movement itself-as may be proved to demonstration by the sim- 
ple process of taking, say, Hugo and Verlaine on the one hand, 
Delille or Escouchard Lebrun on the other, and comparing the 
two first mentioned with each otherand with the older poet. The 
differences in the first case will be found to be differences at most 
of individuality, in the other of kind. 

We shall not try to list the so-called schools but simply give 
the names and mention the chief works of the important poets of 
the period. Among the most remarkable were Sully Prudhomme 
( I  839-1 907), Franqois CoppCe (I  842-1908) and Paul Verlaine 
(1844-96). The first (Stances et podmes, 1865 ; Vaines tendresses, 
1875 ; Bonheur,  1888 ; etc.) is a philosophical and rather pessimistic 
poet, the second ( L a  Grdve des forgerons, 1869; Les  Humbles, 
1872 ; Cofztes et vers, 1881-87 ; etc.) a dealer with more generally 
popular subjects in a more sentimental manner and the third 
(Sagesse, 1881 ; ParallBle?nent, 1889 ; P o k ~ n e s  saturniens, including 
early work, 1867-go), by far the most original and remarkable 
poet of the three. starting with Baudelaire and pushing further 
the fancy for forbidden subjects, but treating both these and 
others with ~i~onderful command of sound and image suggestion. 
Verlaine in fact (he was actually well acquainted with English) 
endeavoured and to a small extent succeeded in the endeavour to 
communicate to French the vague suggestion of visual and audible 
appeal which has characterized English poetry from Blake and 
Coleridge onward. 

Arthur Rimbaud (1854-91), an extraordinary personality who 
gave up writing before he was 20, must be mentioned for his in- 
fluence, which ranks with that of Baudelaire and Verlaine. His 
L e  Bateau ivre is a short masterpiece. StCphane Mallarm6 (1842- 
98), aftenmrd chief of the symbolists, was a great poet in his way, 
though somewhat barren. His technique and his ideals dominated 
the best in all later poetry not only in France, but all over the 
world, down to Paul ValCry and T. S. Eliot. This movement, 
started by Baudelaire, Rimbaud and IllallarmC, was helped later 
by the influence of three peculiar writers, all of whom suffered 
from bad health and died young. Isidore Ducasse, n h o  adopted 
the title of comte de LautrCamort, died at  24 in 1870 and his 
Chants  de iiifaldoror became famous only in the 20th century; 
Tristan Corbiere (18~5-75) acquired a late reputation after 1890 
with Les  Amours  jau~zes; Jules Laforgue (1860-87) brought into 
the Symbolist movement a German metaphysical element. JosC 
Maria de HCrCdia (1842-1905) was a very exquisite practitioner 
of the sonnet but with perhaps more art than matter in him. 
A. Villiers de 1'Isle-Adam was another eccentric with but a spark 
of genius; LCon Dierx, after producing even less than MallarmC, 
succeeded him as symbolist chief. 

Yet another flight of poets may be grouped as specially repre- 
senting the last quarter of the century and (whether Parnassian, 
symbolist or what not) the latest development of French poetry. 
Verlaine and MallarmC were in a manner the leaders of these. 
The whole tendency of the period was to relax the stringency 
of French prosody. Albert Samain (1859- goo), a musical versi- 
fier; Jean MorCas (Papadiamantopoulos) (1856-I~IO), who began 
with a volume called Les  Syvtes in 1884; Laurent Tailhade (18 j4- 
1919) and others are more or less syn~bolist, and contributed to 
the symbolist periodical (one of many such since the beginning 
of the romantic movement which would almost require an article 
to themselves), the Mercure de  France. Jean Richepin (1849- 
1926) harked back somewhat to the type of early romanticism- 
La  Chanson des gueux, Les Blasphdmes, etc. Edmond Rostand 
brilliantly revived the romantic drama in verse in Cyrano de 
Bergerac (1897) and other plays. Henri de RCgnier (1864-1936) 
received very high praise for work in Lendemuins (1886) and 

other volumes such as Les  Jeux rz~stiques e t  divins (1897) and 
Les  1Ve'dailles d'argile (1900). His later writings cover a larger 
field. 

Fiction After 1830.-The novel during this period took two 
different directions-the first that of the novel of incident, the 
second that of analysis and character. The first was that xhich, as 
was natural when Scott n7as the model, was formerly most trodden; 
the second. because of the genius of George Sand, of Balzac and of 
Stendhal, became predominant. The novels of Victor Hugo are 
novels of incident, with a strong infusion of purpose and con- 
siderdble but rather ideal character drawing. They are in fact 
lengthy prose dravzes rather than romances proper, and they have 
found no imitators. They display. however, the pomrers of the 
master at their fullest. On the other hand, Alexandre Dumas 
originally composed his novels in close imitation of Scott, and 
they are much less dramatic than narrative in character. The best 
of them, such as Les  Trois mozlsquetaires, Vingt  ans aprds, La 
Reine Margot, are probably the best specimens extant of their 
kind. Of somewhat the same kind, but of a far lower stamp, are 
the novels of Eughne Sue (1804-57). Dumas and Sue were 
accompanied and followed by a vast cromd of companions, inde- 
pendent or imitative. Alfred de Vigny had already attempted the 
historical novel in Cznq-JPars. 

By degrees, however, the taste for the novel of incident. a t  least 
of a historical kind, died out till it was revived in another form, 
and with an admixture of domestic interest, by Erckmann- 
Chatrian. The last and one of the most splendid instances of the 
old style ITas L e  Capitaine F~aeasse ,  which ThCophile Gautier 
began early and finished late as a kind of tozw de force. The last- 
named \niter in his earlier days had modified the incident novel 
in many short tales, a kind of writing for which French has always 
been famous and in which Gautier's sketches are masterpieces. 
His only other long novel, i3fademoiselle de i l laz~pin,  belongs rather 
to the class of analysis. With Gautier, as a writer whose literary 
character~stics excel even his purely tale-telling powers, may be 
classed Prosper MCrimCe (1803-7o), one of the most exquisite 
19th-century masters of the language. Already, however, in 1830 
the tide was setting strongly in favour of novels of contemporary 
life and manners. 

The great master of the novel of character and manners 
as opposed to that of history and incident is RonorC de Balzac 
(1799-1850) 'Il'ith him George Sand and Stendhal must be 
studied. Henri Beyle (1798-1865), who wrote under the nom 
de plume of Stendhal, stands by himself. His chief books in the 
line of fiction are La  Clzartreztse de Pavme and L e  Rouge ct le noir, 
exceedingly powerful novels of the analytical kind, and he also 
composed a considerable number of critical and miscellaneous 
works. Of little influence at  first (though he had great power over 
MCrimCe), he exercised ever-increasing authority as a master of 
pessimistic analysis. Indeed much of his work was never pub- 
lished till toward the close of the century. George Sand (1804- 
76) began with books strongly tinged with the spirit of revolt 
against moral and social arrangements, and she sometimes diverged 
into very curious paths of pseudophilosophy, such as was popular 
in the second quarter of the century. At times, too, as in Lu-  
crezia Floriani and some other works, she did not hesitate to draw 
largely on her own personal adventures and experiences. But 
later on she devoted herself rather to sketches of country life 
and manners and to novels involving bold if not very careful 
sketches of character and more or less dramatic situations. She 
!$-as one of the most fertile of novelists, continuing to the end of 
her long life to pour forth fiction at the rate of many volumes a 
year. Of her d~fferent styles may be mentioned as fairly charac- 
teristic Le'lia, Lzlcrezia Florinni, Co~zsztelo, L a  Mare a u  diable, La  
Petite Fadette, F r a n ~ o i s  le eha~np i  and Illademoiselle de la Quin- 
tinie. In view of the shorter length of his life the productiveness 
of Balzac was almost more astonishing, especially if we consider 
that he left great stores of fragments and unfinished sketches. 
His early work was norse than unsuccessful, i t  was positively bad. 
After more than a score of unsuccessful attempts, Les Choua~zs 
at last made ~ t s  mark, and for 2 0  years from that time the astonish- 
ing productions compoiing the so-called Conze'die humaine wcre 
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poured forth successively. The subtitles which Balzac imposed 
upon the different batches. ScBlzes de la vie parzslenne, de la cie de 
province, de la vie intirne, etc., show like the general title, a 
deliberate intention on the author's part to cover the nhole ground 
of human, at least of French, llfe. Such an attempt could not suc- 
ceed xholly; yet the amount of success attained is astonishing. 
Balzac has, honever. with $on1e justice been accused of creating 
the world which he described, and his personages, n onderful as is 
the accuracy and force ni th  ~vhich many of the characteristics of 
humanity are exemplified in them, are sonletimes not altogether 
human. Balzac stands as the foremost novelist of France, and in 
the opinion of many as the greatest of all novelists. 

The so-called realist side of Balzac x7as developed {but, as he 
himself ackno~~ledged. with a double dose of intermixed if some- 
what transformed romanticism) by Gustave Flaubert (1821-SO), 
who showed culture, scholarship and a literary poaer over the 
language inferior to that of no writer of the century. No novelist 
of his generation attained a higher literary rank than Flaubert. 
AWadame Bovary and L'Educatzon se?zti?izentale are studies of con- 
temporary life; in SalamnzbB and La Telztation de Saint Antoine 
erudition and antiquarian knowledge furnish the subjects for the 
display of the highest literary sklll. EugCne Fromentin (1820-;6), 
best known as a painter. wrote a novel, Donzinzque, which is 
highly appreciated by good judges. 

The "naturalists" proper chiefly developed or seemed to develop 
one side of Balzac, but almost entirely abandoned his romantic 
element. They aimed first a t  exact and almost photographic 
delineation of the incidents of modern life and se~ond  at still 
more uncomproinising nonsuppression of the essential features 
and functions of that life whlch are usually suppressed. This 
school may be reprecented in chief by four novelists (really three, 
as two of them nere brothers ~ i h o  wrote together till the rather 
early death of one of them),  mile Zola (1840-i903), Alphonse 
Daudet (1840-9;) and Edmond (1822-97) and Jules (1830-70) 
de Goncourt. The first. of Italian extraction and Marseillais birth, 
began mith xork of undecided kinds and was alnays a critic as  ell 
as a novelist. Of this first stage Contes h iliinotz (1864) and 
Tlze'rkse Raqzlin (1867) deserve to be spec~fied. But after 1870 
Zola entered upon a huge scheme (suggested no doubt by the 
Conze'dze lzz~maiize) of tracing the fortunes in every branch, legiti- 
mate and illegitimate, and in every rank of society of a family, 
Les Roagon-Al!Iacqz~art, and carried it  out in a full score of novels 
during more than as many years. He followed this with a shorter 
series on places, Paris, R o f ~ z e ,  Lozlrdes, and lastly by another of 
strangely apocalyptic tone. Fdco~~dite' ,  Travail, Ve'rzte', the last 
a story of the Dreyfus case, retrospective and. as it proved, 
prophetic. Between Flaubert and Proust. Zola emerges (~vith 
only Xnatole France as a possible competitor) as the most impor- 
tant and influential of French novelists. L'ilssomrnoir (1877) and 
Germinal (188;) are generally considered his best novels. His 
pessimistic realism is tempered by a powerful sympathy for human 
suffering. moral as \yell as physical. 

The Goncourts. besides their work in naturalist (they would 
have preferred to call it "impressionist") fiction, devoted them- 
selves especially to study and collection in the fine arts and 
produced many volu~nes on the historical side of these, volumes 
distinguished by accurate and careful research. This quality they 
carried, and the elder of them after his brother's death continued 
to carry into novel writing (Rende Jlatiperin, Gerlninie Lacertez~x, 
Che'r~e, etc.), n i th  the addition of an extraordinary care for pecul- 
iar and. as they called it ,  "personal" diction. On the other hand. 
Alphonse Daudet ( T T ~ O  with the other three, Flaubert to some 
extent. and the Russian novelist Ivan Sergeyevich Turgenev 
formed a sort of c i n a c l ~  or literary club) mixed 1~1th some natural- 
ism a far greater amount of fancy and rwt than his companions 

alloned themselves or could perhaps attain; and in the Tartarzn 
serles (dealing with the extravagances of his fellow Proven~aux) 
added not a little to the gaiety of Europe. His other novels {Fro- 
Tnolzt jezine et Risler alne', .lack, Le lVabab, etc.), also Lery popu- 
lar, have been variously judged. there being something stran~ely 
like plagiarism in some of them, and in others in fact In most an 
excessive use of that privilege of the novelist nhlch consists in 

introducing real persons more or less under disguise. I t  should be 
observed in speaking of this group that the Goncourts, or rather 
the survivor of them, left an elaborate Journal of much importance 
for the appreciation of the personal side of French literature dur- 
ing the last half of the century. 

Barbey d'Aurevilly (1808-1889) with L'EnsoreelBe and Le 
Chevalier Destozich~s has a place of his own and many passionate 
admirers. H e  is in his own way a master of fiction and a master 
of prose. The tales of Villiers de 1'Isle-Adam (1838-89) also de- 
serve to be at  least mentioned. Lkon Bloy (1846-1917) in Le 
De'sespc're' and La Femme pazivre reaches a violent and unequal 
but real kind of genius. 

In  1880 Zola, who had by this time formed a regular school of 
disciples. issued n i th  certain of them a collection of short stories, 
Les Soire'es de MAda~z, which contains one of his o\\n best things. 
"L'Attaque du moulin," and also the capital story "Boule de 
suif" by Guy de blaupassant (1850-93). who in the same year 
published poems, Des Vers, of very reinarkable if not strictly 
poetical quallty. Maupassant developed great powers in a series 
of longer novels (Une  Vze, Bel-Anzi, Pierre et Jean, Fort co?wrne 
la ~ n o r t )  and shorter stories (AVIonsieur Parelzt, Les Soeztrs Ron-  
doli, Le  Horla),  but they were distorted by pessimism. J. K. 
Huysmans (1848-rgo.i), also a contributor to Les Soire'es de  
Me'dan, who began a little earlier n i t h  .Wartlze (1876) and other 
books, gave his most characteristic work in 1884 mith A Rebours 
and in 1891 with Ld-bas, stories of exaggerated and "satanic" 
pose. Afterward, by an obvious reaction, he returned to Catholi- 
cism. Of about the same date as these two were two other novel- 
ists of note, Julien Viaud ("Pierre Loti") (18j0-1923), a naval 
officer who embodied his experiences of forelgn service with a 
faint dose of story and character interest. a far larger one of 
description and chiefly of lyrism in a series of books (Aziyade', Le  
Mariage de Loti, Madanze Chrysantlzdv~e, etc.), and Paul Bourget 
(1852-193j), an important critic as well as novelist-Crztelle 
Enzgme ( I  885), Le Disciple, La Terre promise, Cos?nopolzs. As 
a contrast or complement to Bourget's "psychological" novel may 
be taken the "ethical' novel of Edouard Rod (1857-191o)-La 
Vie prive'e de illichel Teissier (18g3), Le Sens de la vie, Les Trois 
coezirs. 

Contemporary ni th  these as a novelist, though a much older 
man and occupied a t  different times of his life with verse and 
with criticism, came Anatole France (1844-1924; real name 
Jacques Anatole Thibault), who in Le Crime de Sylvestre Bonnard, 
La RBtisserie de la reine Pe'dauque, L e  L y s  rouge, Les Dieux on t  
soif ,  La Re'colfe des alzges and others made a kind of novel as dif- 
ferent from the ordinary styles as Pierre Loti's, and of the highest 
appeal in its wit, its subtle fancy and its perfect French. Maurice 
Barrks (1862-1923), famous already in the 19th century ( L e  Jar- 
din de Be're'nice), like hnatole France, )\-rote his masterpieces in 
the 20th La Colline enspire'e (1913) and U n  jardin sur 1'0ronte 
(1922). 

Per iod ica l  L i t e r a t u r e  A f t e r  1830: Criticism.-One of the 
causes which led to this extensive composition of novels was the 
great spread of periodical literature in France and the custom of 
including in almost all periodicals, daily, ~ e e k l y  or monthly, a 
feuilleton or instalment of fiction. Of the contributors to these 
periodicals who were strictly journalists and almost political 
journalists only, the most remarkable after Armand Carrel were 
his opponent in the fatal duel, bile de Girardin, Lucien A. 
Pr6vost-Paradol (1829-70). Jean Hippolyte Cartier, called D e  
Villemessant ( I  8 I 2-79), and, above all, Louis Veuillot ( I  8 I 5- 
83))  the most violent and unscrupulous but by no means the least 
gifted of his class. 

The same spread of periodical literature, together mith the 
increasing interest in the literature of the past. led also to a very 
great developinent of criticism, and the most distinguished of the 
critics ~ ~ 2 s  Charles Augustin Sainte-Beuve (1804-69). Sainte- 
Beuve's first distinguished work (his poems and novels \ve may 
leave out of consideration) was the sketch of 16th-century litera- 
ture 1%-hich he contributed to the Globe. But it  was not till later 
that his style of criticism became fully developed and accentu- 
ated. During the first decade of Louis Philippe's reign his critical 
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papers, united under the title of Critiques et portraits litte'raires, 
show a gradual advance. During the next ten years he was mainly 
occupied with his studies of the writers of the Port Royal school. 
His Histoire de Port Royal is considered by a large public as 
Sainte-Beuve's main title to fame. But it was during the last 20 

years of his life, when the famous Causeries d u  Zundi appeared 
weekly in the columns of the Constitz~tionnel and the Monitcur, 
that his most remarkable productions came out. Sainte-Beuve's 
style of criticism (which is the key to so much of French literature 
of the last half of the 19th century that it  is necessary to dwell on 
i t  a t  some length), excellent and valuable as it is, lent itself to two 
corruptions. There is, in the first place, in making the careful in- 
vestigations into the character and circumstances of each writer 
which it demands, a danger of paying too much attention to the 
man and too little to his work, and of substituting for a critical 
study a mere collection of personal anecdotes and traits, especially 
if the author dealt with belongs to a foreign country or a past age. 
The other danger is that of connecting the genius and character of 
particular authors too much with their conditions and circum- 
stances, so as to regard them as merely so many products of the 
age. 

These faults, and especially the latter, were very noticeable in 
many of Sainte-Beuve's successors, particularly perhaps in Hip- 
polyte Taine (1828-93), who, however, besides his work on Eng- 
lish literature, did much of importance on French, and has been 
regarded as the first critic who did thorough honour to Balzac in 
his own country. Beginning with philosophical studies, and always 
maintaining a strong tincture of philosophical determinism. he ap- 
plied himself later, first to literary history and criticism in his 
famous Histoire de la litte'rature anglaise (1864), and then to his- 
tory proper in his still more famous Origines de la France coiz- 
ternporaine ( I  876). 

Edmond Scherer (181 j-89) and Paul de Saint-Victor (1827- 
1881) represent different sides of Sainte-Beuve's style in literary 
criticism, Scherer combining with it  a martinet and somewhat 
prudish precision, while Saint-Victor, with great powers of appre- 
ciation, is the most flowery and "prose-poetical" of French critics. 
In  theatrical criticism Francisque Sarcey (1827-99), an acute but 
somewhat severe and limited judge, succeeded to the good-natured 
sovereignty of Jules Gabriel Janin. The criticism of the Revue 
des deux lnondes played a sufficiently important part in French lit- 
erature to deserve separate notice in passing. Founded in 1829, 
the Revue, after some vicissitudes, soon attained, under the direc- 
tion of Franqois Buloz, the character of being one of the first 
of European critical periodicals. Its style of criticism, on the 
whole, inclined rather to the classical side; i.e., to classicism as 
modified by, and possibly after, the romantic movement. Be- 
sides some of the authors already named, its principal critical 
contributors were Gustave Planche (1808-j7), an acute but some- 
what truculent critic, Saint-RenC Taillandier (1817-79) and   mile 
MontCgut (182 j-9 5). 

Not  only did the critical work in various ways of Renan, Taine, 
Sarcey and others continue during the latter part of the century, 
but a new generation, hardly in this case inferior to the old, ap- 
peared. The chiefs of this were Anatole France, fimile Faguet 
(1847-1g16), Ferdinand Brunetiiire (1849-1906) and Jules Lemai- 
tre (1853-1914). The last, however, though a brilliant writer, 
was but an "interim" critic, beginning with poetry and other mat- 
ters, and after a time turning to yet others, while, brilliant as he 
was, his criticism was often ill-formed. So too Anatole France, 
after compiling four volumes of La Vie litte'raire in his own inimi- 
table style and with singular felicity of appreciation, also turned 
away. 

Philosophy and History: 1830-90.-In philosophy proper 
France has been more remarkable for attention to the historical 
side of the matter than for the production of new systems; and 
the principal exception among French philosophical writers, 
Auguste Comte (1793-18ji), besides inclining, as far as his mat- 
ter went, to the political and scientific rather than to the purely 
philosophical side (which indeed he regarded as antiquated), was 
not very remarkable merely as a man of letters. Victor Cousin 
(1792-1867), on the other hand, almost a brilliant man of letters 

and for a time regarded as something of a philosophical apostle 
preaching "eclecticism," betook himself to biographical and other 
miscellaneous writings. Similar phenomena, not so much of in- 
constancy to philosophy as  of a tendency toward the applied rather 
than the pure branches of the subject, are noticeable in Edgar 
Quinet (1803-7j), in Charles de Rbmusat (1797-1875) and in 
Ernest Renan (1823-g2), the first of whom began by translating 
Herder while the second and third devoted themselves early to  
scholastic philosophy, D e  RCmusat dealing with AbClard (1845) 
and Anselm (18 j6),  Renan with Averroes (18 52). Renan is one 
of the greatest of prose writers of all time, for purity, elegance and 
fluidity. Outside his historical work, his Souvenirs and his Drames 
and Dialogz~es philosoPhiques are imperishable masterpieces. His 
original ideas are best expressed in L'Avenir de la science. More 
single-minded devotion to a t  least the historical side was shown 
by Jean Philibert Damiron (1794-186z), who published in 1842 
a Cours de plzilosophie and many minor works a t  different times; 
but the inconstancy recurs in Jules Simon (1814-96), who, in the 
earlier part of his life a professor of philosophy and a writer of 
authority on the Greek philosophers (especially in Histoire de  
l'e'cole d'Alexandrie, 1844-4j), began before long to take an ac- 
tive and, toward the close of his life work, all but a foremost 
part in politics. 

Political philosophy and its kindred sciences naturally received 
a large share of attention. Toward the middle of the century 
there was a great development of socialist and fanciful theoriz- 
ing on politics, with which the names of Claude Henri, comte de 
Saint-Simon (1760-182 j ) ,  Charles Fourier (1772-1837), fit ' lenne 
Cabet ( I  788-18 56) and others are connected. As political econo- 
mists FrCdCric Bastiat (1801-jo), L. G. L. Guilhaud de Lavergne 
(1809-So), Louis Auguste Blanqui (18oj-81) and hlichel Cheva- 
lier (1806-79) may be noticed. In Alexis de Tocqueville (1805- 
59) France produced a political observer of a remarkably acute, 
moderate and reflective character. 

The brothers Thierry devoted themselves to  early French 
history, AmCdCe Thierry (1797-1873) producing a Histoire des 
Gazdois and other works concerning the Roman period, and 
Augustin Thierry (179 5-18 56) the well-known history of the 
Norman conquest, the equally attractive Re'cits des temps me'ro- 
vingiens and other excellent works. Philippe de  SCgur (1780- 
1873) wrote a history of the Russian campaign of Napoleon and 
some other works chiefly dealing with Russian history. The volu- 
minous Histoire de France of Henri Martin (1810-83) is an 
impartial work dealing in detail with the whole subject. A. G. P. 
Brugiiire, baron de Barante (1782-1866), after beginning with 
literary criticism, turned to history and in his Histoire des ducs 
dc Bourgogne produced a work of capital importance. As was to 
be expected, many of the most brilliant results of this devotion to 
historical subjects consisted of works dealing with the French 
Revolution. No series of historical events has ever perhaps re- 
ceived treatment a t  the same time from so many different points 
of view and by writers of such varied literary excellence. among 
~ h o m  it must, however, be said that the purely royalist side is 
hardly at all represented. One of the earliest of these histories is 
that of Franqois Mignet (1796-1884), a sober and judicious 
historian of the older school, also well known for his Histoire de  
Marie Stuart. 

About the same time was begun the brilliant if not extremely 
trustworthy work of Adolphe Thiers (1797-1877) on the Revolu- 
tion, which established the literary reputation of the future presi- 
dent of the French republic and was a t  a later period completed 
by the Histoire d u  consulat e t  de l'empire. The passing of the 
July monarchy and the early years of the empire witnessed the 
publication of several works of the first importance on this subject. 
Barante contributed histories of the Convention and the Directory, 
but the three books of greatest note were those of Lamartine, 
Jules Michelet (1798-1874) and Louis Blanc (181 1-82). Lamar- 
tine's Histoire des Girondins is written from the constitutional- 
republican point of view and is sometimes considered to have 
had much influence in producing the events of 1848. I t  is, per- 
haps, rather the work of an orator and poet than of a historian. 
The work of Michelet is of a more original character. Besides 
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his history of the Revolution, Michelet wrote an extended history 
of France, and a very large number of smaller works on historical, 
political and social subjects. His imaginative powers are of the 
highest order, and his style stands alone in French for its strangely 
broken and picturesque character. its turbid abundance of strik- 
ing images and its somewhat sombre magnificence, qualities which, 
as may easily be supposed, found full occupation in a history of 
the Revolution. Edgar Quinet (1803-75), like Louis Blanc a 
devotee of the republic and an exile for its sake, brought to this 
subject a mind and pen long trained to literary and historical 
studies; but La  Rkvolz~tiorz is not considered his best work. And 
Taine, after distinguishing himself, as has been mentioned, in 
literary criticism, and attaining less success in philosophy ( D e  
l'intelligence). turned in Les Origines de la France moderne to an 
elaborate discussion of the Revolution, its causes. character and 
consequences. Franqois Pierre Guillaume Guizot (1,787-1874)~ 
Iike his rival Thiers, devoted himself much to historical study. 
His earliest works were literary and linguistic, but he soon turned 
to political history, and for the last half century of his long life 
his contributions to historical literature were almost incessant 
and of the most various character. The most important are the 
histories Des Origznes d u  gouvernenzent repre'sentatif, De la rk- 
volutzon d'dngleterre, De  la civilisation en  France and a Histoire 
de France, which he was writing at  the time of his death. 

In the last quarter of the century, under the department of 
history. the most remarkable names were still those of Taine and 
Renan. Indeed it may be here proper to remark that Renan, in the 
kind of elaborated semipoetic style which most characterized 
the prose of the 19th century in all countries of Europe, takes pre- 
eminence among French writers even in the estimation of critics 
who are not enamoured of his substance and tone. The chief work 
of his life is the Histoire des origines du  Christianisme, which 
includes the celebrated Vie  de Je'sus. But. under the influence of 
Taine to some extent and of a general European tendency still 
more. France during this period attained or recovered a consider- 
able place for what is called "scientific" history-the history which 
while, in some cases. though not in all, not neglecting the develop- 
ment of style attaches itself particularly to "the document," on 
the one hand, and to philosophical arrangement on the other. The 
chief representatives of the school were probably Albert Sore1 
(1842-1906) and Fustel de Coulanges (1830-89) ( L a  Cite' an- 
tique, Histoire des institutions de  l'ancienne France). 

(D. S.; X.) 

THE 20TH CENTURY 

The first half of the 20th century was a period of considerable 
production and immense diversity. Schools and movements fol- 
lowed each other in rapid succession, but none of them changed 
the whole course of literature, as Romanticism had done roo years 
earlier. Surrealism and existentialism, the two most important, 
represented attitudes to life rather than a conception of literature. 
Literary groupings were replaced to an increasing extent by philo- 
sophical or political affiliations, but personal convictions often 
counted for more than formal attachments to any school of 
thought. The term "existentialist," for instance, could be applied 
to different persons holding the most divergent views, and the 
many CathoIic writers prominent throughout the period varied 
considerably in outlook. 

During the early years of the century, no significant tendency 
prevailed, except a fairly general reaction against naturalism. 
The influence of symbolism was felt for some time, chiefly in 
poetry and drama, but also in fiction. Paul Bourget, Anatole 
France and Pierre Loti remained in high esteem, but declined in 
reputation from the 1920s onward, perhaps too sharply. Maurice 
Barrbs, however, continued to attract many followers, in right- 
wing circles particularly. I t  seemed characteristic of the age to 
turn to certain writers for leadership, and various authors in turn 
established an ascendancy in different sections of opinion. Charles 
Maurras dominated right-wing nationalism for many years; Henri 
Bergson, in an entirely opposite direction, helped to create the 
philosophic atmosphere in which many writers grew up. Alain 
 mile Chartier; 1868-1951) was a humanist, essayist and moral- 

ist who exercised a remarkable hold over several generations of 
Frenchmen. Charles PPguy, killed in action in 1914, was later 
to become a symbol of the integrity and vision which had char- 
acterized his life and writings; Antoine de Saint-ExupCry, who 
lost his life in an air mission in 1944, was another writer whose 
spiritual influence grew with the years. AndrC Gide, AndrC Mal- 
raux and Jean Paul Sartre all left a considerable mark on the out- 
look of their contemporaries. 

The intellectual curiosity of the age was reflected in many 
branches of literature. One sign of this activity was the start- 
ing of an unparalleled number of periodicals, expressing every 
shade of opinion. PCguy founded the first of these reviews with 
his famous Cahiers de la Quinzaine (1900-14), in which he waged 
a ceaseless battle against materialism, corruption and injustice, 
opening his columns to various authors then unknown. The N o u -  
velle Revue  Fran~aise ,  in which much of the new writing of the 
century was to appear, was founded by Gide, with Jean Schlum- 
berger and Jacques Copeau, in 1909; two gifted editors, Jacques 
Rivihre and Jean Paulhan, were in charge of it from 1919 to 1925 
and from 192 j to 1940 respectively. 

French literature in the 50 years from 1900 tended more and 
more to reflect the problems and uncertainties of the time. Men 
of letters took an increasing part in public affairs and in the discus- 
sion of conflicting ideologies. 

Fiction.-The range of the novel was constantly being ex- 
tended, but many of its characteristics were developments of 
earlier tendencies rather than complete innovations. 

Few authors limited themselves to fiction alone: Jean Girau- 
doux and Henry de Montherlant gained a second reputation in the 
theatre when already well-known as novelists. Autobiographical 
works of various kinds, including, in some cases, extensive collec- 
tions of correspondence, throw considerable light on the authors 
concerned. The Calziers of Maurice Barrbs, the Journal of Gide 
and those of Jules Renard, of Franqois Mauriac and of Julien 
Green are particularly note?? orthy. 

Biographies and works of criticism were produced by many 
novelists. The generous ideals and lofty internationalism of Ro- 
main Rolland ( I  866-1 944) found expression in his lives of Tolstoy, 
Gandhi, PCguy, etc., and especially in his major work, Beethoven:  
les grandes e'poqzres cre'atrices (7 vol., 1927-46). These uritings 
complement his masterpiece in fiction, Jean Clzristophe, a novel- 
cycle of a composer of genius (published in PCguy's Cahiers, 
1904-12). Many other works could be cited which help to illus- 
trate the attitude of the novelists in question-for instance 
Marcel Proust's translations of John Ruskin, Gide's Dostoi'evski, 
Mauriac's biographies of Racine and St. Margaret of Cortona, etc. 

For some time, vast novel-cycles were in favour. Marcel Proust 
(1871-1922) wrote the finest of these, A la recherche d z ~  t emps  
perdu (1913-28). He created a world of unforgettable characters, 
but gave considerable emphasis to the portrayal of anomalies in 
human nature. A merciless exposure of fashionable society, it is 
the work of a poet with an acute sense of comedy. Increasingly 
an invalid, Proust sought to recapture his youthful happiness be- 
fore it vanished from his mind. He made time present and time 
remembered appear simultaneous, elaborating these themes with 
an infinity of parenthesis and a beauty of cadence which make his 
style unique. Jean Santeuil, an earlier draft of this work, dis- 
covered long after Proust's death, was published in 19 52; a series 
of critical essays, entitled Contre Sainte-Beuve, appeared in 1954. 
Both these works aroused considerable interest. 

Georges Duhamel (1884- ) served as an army doctor in 
World War I .  In La  Vie  des martyrs (1917) and Civilisation 
(1922) he stressed the suffering and futility of war. H e  will also 
be remembered for his Salavin chronicles (1920-32) and for the 
Chronique des Pesquier (1933-44). He does not resort to easy 
optimism, but regards humanity with sympathy and understand- 
ing. Roger Martin du Gard (1881- ) wrote an excellent novel, 
Jean Barois (1913) on the effects of the Dreyfus case. His clear- 
sighted, dispassionate observation is also apparent in Les Thibault  
(1922-40), a family cycle reflecting the social history of France 
from the later decades of the 19th century up to World War I. 

Jules Romains (Louis Farigoule; 1885- ), a novelist of con- 
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siderable descriptive power, based much of his writing on the 
theory of "unanimism," the idea that one unifying principle may 
be found in all human activities. His panorama, Les Hovtmes de 
bonne volontk (1932-4j), ranges over many aspects of life in 
France between 1908 and 1933. Novel-cycles were also written by 
RenC Behaine, Paul Vialar and Henri Troyat, the last-named 
giving a picture of revolutionary Russia from 1888 onward. The 
"proletarian" novel, militantly left-wing in character, was repre- 
sented by Charles Plisnier and Louis Aragon; Jean Richard Bloch 
wrote E t  Cie (1913)~ a powerful Jewish story; Louis-Ferdinand 
CCline, author of Voyage au bout de la nuit (1932). went on to 
develop vehemently anti-Semitic opinions; Louis Guilloux fore- 
shadowed existentialism in Le Sang noir (193 5). 

The lower levels of society were depicted by Charles Louis 
Philippe (1874-1909; La M2re et l'enjant, 1900; Marie Donadieu, 
1904). Pierre Hamp, AndrC Thkrive, LCon Lemonnier, Eugkne 
Dabit. Maxence Van der Meersch and Jean PrCvost (1901-44) de- 
scribed industrial scenes or working-class conditions. PrCvost was 
also an excellent literary critic. Philippe HCriat (Raymond-GCrard 
Payelle; 1898- ) described French middle-class life (La 
Famille Boussardel, 1947). AndrC Maurois (gmile Herzog; 1885- 

) wrote many kinds of fiction. essays and other miscellaneous 
works. His light-hearted sketches of British army life in World 
War I, followed by his lives of Shelley, Disraeli, etc., brought 
him considerable popularity. His more searching biographies of 
Proust, George Sand and Victor Hugo added greatly to his reputa- 
tion. 

AndrC Chamson (1900- ) showed himself to be a sincere, 
thoughtful writer with faith in the essential decency of human 
nature. He began as a regional novelist and widened his range to 
discuss many pressing topics of the day (L'Annde des vaincus, 
1934; La Neige et  la fieur, 1951 ; etc.). C. F. Ramuz gave authen- 
tic descriptions of Vaud in Switzerland; Jean Giono' admirably 
conveyed the atmosphere of Provence, but after World War I1 
adopted a new style of writing (Lin de Baumugnes, 1929; Regain, 
1930; Que ma joie demeure, I 935 ; Le Hussard sur le toit, 195 I ) .  

Many authors made their own corner of France part of the lit- 
erary scene: Alphonse de Chateaubriant (La B&+e, 1923), Mau- 
rice Genevoix (Raboliot, 1927), Henri Bosco (Le Mar Thkotime, 
1945), etc. Louis HCmon's Maria Chapdelaine (1916) is a moving 
story of French Canada. The restless cosmopolitanism of the 
1920s was represented by Paul Morand; the brothers JCr6me and 
Jean Tharaud, writing in partnership, were skilled in descriptive 
travel-fiction. Lighthearted novels were rare, but Gabriel Cheval- 
lier's Clochemerle (1934) was a riotous skit on village politics. 
Other amusing writers were Pierre Mille in his colonial novels, 
Henri Duvernois in his descriptions of Paris, and Raymond 
Queneau in a number of books. The sardonic humour and the 
fantasy of Marcel AymC (1902- ) made him a highly individ- 
ual observer of the social scene. He was successful both in novels 
and short stories (La Jument verte, 1933; Uranus, 1948; Le Passe- 
muraille, 1943). The revival of the short story was a feature of 
the period, with Marcel Arland, Jean Cassou, Elsa Triolet, "Ver- 
cors" (Jean Bruller), Pierre Courtade, Marc Blancpain and Jules 
Supervielle. Supervielle, Saint-ExupCry, Ayme and Maurois also 
wrote stories for children. 

Colette (Sidonie-Gabrielle Colette; 1873-1954) stands pre- 
eminent among woman writers. Her novels, which inculcate no 
doctrine, are largely concerned with the pleasures and pains of love 
and the senses. She recalls her childhood in a countryside astir 
with life in its minutest forms, recorded with fidelity and affection 
in a rich and faultless prose (Chkri, 1920; La Maison de Claudine, 
1922; Sido, 1928; Duo, 1934; etc.). Jean Giraudoux (1882-1944) 
also belonged to no literary school. He blended poetry, humour, 
fantasy and reality in a very personal style (Simon le pathktique, 
1918; Siegfried et le Limousin, 1922). 

Individual problems and emotional conflicts-traditional themes 
in French fiction-were much discussed. Highly personal issues 
were raised by AndrC Gide (1869-19j1). Impatient of constraints 
in life, he subjected his art to rigorous discipline, attaining a style 
of classical lucidity. From the 1920s onward, he was recognized 
as one of the leading figures of the century (Les Nourritures ter- 

restres, 1897 ; La Porte dtroite, 1909 ; Les Faux-Monnayeurs, 
1926). His influence was seen in Valery Larbaud (1881-1957; 
Journal d'A. 0. Barnabooth, 1913) and in Jean Schlumberger 
(1877- ; Saint-Saturnin, I 93 I ) .  

Analytical novels, in great variety, were written by Jacques 
Chardonne, Jacques de Lacretelle, Bmile Henriot, Jean Cassou, 
Marcel Arland. Pierre Bost and Raymond Radiguet; and later by 
HervC Bazin, JosC Cabanis, Gilbert Cesbron, Jacques Lemarchand 
(Genevikve, 1944). Michel Mohrt, etc. The influence of modern 
psychological theories was often apparent; novelists were also in- 
debted to Stendhal and to the 18th-century analysts. The novel 
of adolescence, a form characteristic of the period, was repre- 
sented by two masterpieces in complete contrast, Le G r a d  
Meaulnes (19 I 2 )  by Alain-Fournier (Henri Alain Fournier ; 1886- 
1914) and Le Diable au corps (1923) by Raymond Radiguet 
(1903-23). Jean Cocteau also wrote a distinguished novel of 
adolescence (Les Enfants terribles, 1929). 

The position of the individual in the world of temporal or eter- 
nal values was constantly debated. Sin and redemption form the 
themes of the Catholic writers, among whom Franqois Mauriac 
(1885- ) is pre-eminent. His best stories are set in his native 
Bordelais. He conveys with intensity the oppressive atmosphere 
in which his characters live out their unhappy, withdrawn existence 
(Le Baiser au le'preux; 1922; Thdrkse Desqueyroux, 1927; Le 
Noeud de vipkres, 1932 ; La Pharisienne, 1941). From 1944, he 
turned increasingly to political journalism, with the uncompro- 
mising independence that marked his prewar condemnations of 
fascism. 

Georges Bernanos (1888-1948), like his predecessor LCon Bloy, 
was a visionary, for whom the forces of good and evil were real 
presences. The vehement integrity of his polemical writings (La 
Grande Peur des bien-pensants, I 93 I ; Les Grands Cimetikres sous 
la lune, 1938) characterizes his novels Sous le soleil de Satan 
(1926) and Journal d'un curd de campagne (1936), his master- 
piece. Julien Green (1900- ; of Anglo-American parentage) 
depicted characters obsessed by disquietude and irrational im- 
pulses, in a strangely nightmarish world (Adrienne Mesurat, 1927; 
Minuit, 1936; Moira, 1950). Marcel Jouhandeau (1888- ) 
mingled spirituality and emphatic realism in his stories about 
"Monsieur Godeaun-largely a self-portrait-and "Chaminadour," 
the name given to his native town of GuCret. 

Other writers wrote from a humanistic standpoint, laying stress 
on individual attainment. Henry de Montherlant (1896- ), 
a successor of Bards,  blended exaltation and cynicism: He showed 
a considerable command of language (Les Bestiaires, 1926; Les 
Cklibataires, 1934 ; Les Jeunes Filles, 1936-39). 

The struggle for self-realization in a common cause is the theme 
of Andre Malraux (1901- ) ,  one of the major writers of the 
century. His experiences of revolution in the far east and of civil 
war in Spain give his novels a singularly authentic quality (La Voie 
royale, 1930; La Condition humaine, 1933~ an outstanding work; 
Le Temps du mdpris, 1935; and L'Espoir, 1937). After com- 
pleting the first volume of Les Noyers de Z'Altenburg (1945), 
Malraux embarked on a vast survey of art throughout the world, 
to show that humanity's greatest triumph lies in artistic achieve- 
ment (Les Voix du silence, 1951). 

Self-sacrifice and community of effort were also the ideals of 
Antoine de Saint-Exupkry (1900-44). Flying gave him an eleva- 
tion of mind and a sense of poetry, expressed in works of a largely 
autobiographical character (Courtier sud, 1928; Vol de nuit, 1931 ; 
Terre des hommes, 1939). Pilote de guerre (New York, 1942) 
ranks among the best records of World War 11. The Resistance 
movement produced Lettres d un ami allemand, by Albert Camus, 
Angleterre, by "Argonne" (Jacques Debu-Bridel) , and Le-Silence 
de la mer by "Vercors" (Jean Bruller). 

Albert Camus ( 1 ~ 1 ~ - 1 9 6 0 ) ,  sometimes classed with the existen- 
tialists, parted company with them after publishing his essay, 
L'Homme rkvoltd (1951). He emphasized the apparent absurdity 
of life, but also the need for common effort. L'Etranger (1942) 
and La Peste (1947) gave him first place among younger novelists. 

From the I ~ ~ O S ,  many French novels tended to emphasize the 
least prepossessing aspects of human nature. It was perhaps not 
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surprising that there should be a new mal du sikcle, more sombre 
and violent than that after the Napoleonic wars. The influence 
of Franz Kafka and of the modern American novelists accentuated 
this tendency. The writings of the existentialists showed many 
of these characteristics. The term existentialism covers two 
separate streams of thought: Christian existentialism, represented 
by Gabriel Marcel (see below, Drama) ; and atheistic existential- 
ism, headed by J. P. Sartre (1905- ). Sartre and his followers 
utilized many forms of literature to expound their views. They 
discussed what the individual should do to work out his salvation 
in an apparently purposeless world, unfettered by conventional 
morality: his decisions must be his own, but he assumes a responsi- 
bility to the community through them. At first Sartre's existen- 
tialism appeared to be compounded of negation and despair (La 
Nause'e, 1938, foIlowed by the short stories of Le Mur, 1939) ; but 
a more positive attitude seemed to be developing in his cycle Les 
Chemins de la liberte' (1945 ff.). Simone de Beauvoir showed 
psychological insight in L'Invite'e, I 943. and Lcs Mandarins, I 954 ; 
her essay Pour ntne morale de l'ambigui'td (1947) and her defense 
of feminism, Le Dez~xiBme Sexe (1949), were also notable. 

The circumstances arising from World War I1 were graphically 
described by many of the younger novelists, Francis Ambrikre 
(Charles Letellier), Jean Louis Curtis (Les Fore'ts de la nuit, 
1947), David Rousset, Pierre Gascar, Robert Merle, Romain Gary, 
Roger Vailland (DrBle de jeu, 1945), Roger Nimier, and others. 
Other talented novelists of the period were Emmanuel Robliis. 
Jean Malaquais, Jean-Jacques Gautier, Maurice Druon, Louis 
Parrot,'FClicien Marceau, Roger Peyrefitte, Antoine Blondin and 
Bkatrix Beck. 

Maurice Blanchot, Julien Gracq, Henri Thomas and Raymond 
Queneau-all very different-were highly praised for their origi- 
nality in theme or technique. 

The story of adventure has flourished, with Claude Farrere, 
Pierre Benolt, Joseph Kessel, Pierre MacOrlan, Francis Carco, 
Blaise Cendrars, Edouard Peisson, Roger Vercel and others. 
Henri Barbusse and Roland Dorgelks are remembered for their 
accounts of World War I .  Georges Simenon gave a new status to 
the "thriller" of crime and detection. Pierre Boulle, Jean Hougron 
--an excellent story-teller-and Pierre Courtade wrote stirring 
narratives of the far east. The historical novel, comparatively 
neglected. reached a high literary standard with Zoe Oldenbourg 
and Marguerite I'ourcenar. 

T h e  T h e a t r e  a n d  Drama.l-From the end of World War I ,  
the French theatre showed considerable vitality. There had been 
little evidence of this in the first part of the century, except in 
comedy. Tristan Bernard (1866-1947) was a gay humorist, 
Georges Courteline (1860-1923) made more Frenchmen laugh 
at themselves than any dramatist since Molikre, and Georges 
Feydeau (1862-1921) proved to be the best vaudevilliste of mod- 
ern times. Many "problem" plays of the earlier period dated 
considerably; e.g., those of Paul Hervieu, Eugkne Brieux, Henry 
Bataille, Henri Bernstein, Georges de Porto-Riche and Fran~ois  de 
Curel. The works of Naurice Maeterlinck led on to the symbolism 
of Paul Claudel (1868-195 j )  and other later writers. Claudel's 
first two masterpieces, L'Annonce faite d Marie and L'Otage, were 
staged in 1912 and in 1914 respectively. The works that brought 
him to the height of renown, Le Soulier de satin and Partage de 
midi, were however not performed till 1943 and 1948, respectively, 
though both had been written much earlier. 

From the I 920s onward, theatrical productions increased greatly 
in variety. There were comedies of every kind-the latest frivolity 
by Sacha Guitry; Le Cocumagnifique (1921) by F. Crommelynck; 
Dr. Knock (1923) by Jules Romains, an extremely successful 
satire on doctoring; Topaze and Jfarius in 1928, by Marcel Pagnol, 
both immensely popular; and works by Jacques Deval, Henri 
Duvernois, Rdouard Bourdet, Jean Sarment (Jean Bellemiire) and 
Marcel Achard. 

I n  the serious theatre new talents were coming into view. Plays 
relying on implication and suggestion rather than on outright state- 
ment were written by Charles Vildrac (Le Paquebot Tenacity, 

lAll dates of plays given in this section refer to the first performances of 
the plays concerned, unless otherwise stated. 

rgzo), Paul GCraldy, Denys Amiel and Jean Jacques Bernard 
(Martine, 1922). The action in general was simple, the charac- 
ters those of everyday life. 

More vehement, often declamatory plays were written by H. R. 
Lenormand, Paul Raynal and S t h e  Passeur. Raynal made a stir 
with his play about a returning soldier, Le Tombeau sous 1'Arc de 
Triomphe ( ~ g z q ) ,  but achieved a much deeper note in Le Mate'riel 
hz~main 1935, produced 1948). Three very different 
authors who became increasingly well-known-Marcel, Salacrou 
and Cocteau-also began their careers in the theatre a t  this time. 

Gabriel Marcel (1889- ) was a philosopher more than a 
dramatist: the chief exponent of Christian existentialism, he in- 
troduced Soren Kierkegaard to France about 1925 and published 
some of the most substantial writing of the age in his Journal 
me'taphysiqz~e (1928) and &re et  avoir (1935). His best play 
was Le Dard (1936). 

Armand Salacrou (1899- ) developed increasing mastery 
from the mid-1930s in many different types of plays and came 
to stand, with Anouilh, in the front rank of postwar dramatists 
(Atlas-HBtel, I 93 I ; Une Femme libre, 1934 ; La Terre est ronde, 
1938; Les Nuits de la colBre, 1946, an outstanding play on the 
Resistance; L'Archipel Lenoir, 1947; etc.). 

Jean Cocteau (1889- ) produced dramatic entertainments 
of endless variety-adaptations of Shakespeare. mime, ballet, films 
(Orphe'e), versions of ancient myths (Antigone, La Machine in- 
fernale, etc.), a remarkable psychological study (Les Parents ter- 
r ible~,  1938) and much else besides. 

The 1930s saw a renaissance in tragedy, with Claudel and 
Giraudoux pre-eminent. A typical feature was the use of classical 
legends or historical subjects with a bearing on contemporary 
events. Religious tragedy, particularly through the genius of 
Claudel, regained a place it had not known since Racine. Often 
unwieldy and not primarily suited to the theatre, Claudel's plays 
have a transcendental quality which makes them both lyrical and 
epic. 

Giraudoux became a dramatist in 1928, with Siegfried, adapted 
from one of his own stories. His reputation mounted steadily 
(Amphitryon 38, I 929; Intermezzo, 1933 ; La Guerre de Troie 
n'aura pas lieu, 1935; etc.). His technique was entirely original, 
blending poetic unreality or myth with urgent topical issues. 

Jean Anouilh (1910- ) was, like Salacrou, primarily a man 
of the theatre. Now flippant, now sardonic, he took disillusion- 
ment and frustration for his themes and treated them with acrid 
wit. Le Voyageur sans bagages was performed in 1937, and 
Anouilh came into full fame with Antigone (1942), followed by 
several other much discussed plays, Ard2le (1948), La Vdse des 
tore'adors (19 j2),  L'Alouette (1953) and OrnifEe (19 j j ) .  

Mauriac gained a reputation with his first play, Asmodde, in 
1937; Les Mal-Aime's followed in 1945, but later dramatic works 
were less successful. Henry de Montherlant stood high among 
postwar dramatists, with a remarkable grasp of technique, con- 
struction and dialogue (La Reine morte, 1942; Le S4aitre de Santi- 
ago, 1948; Port-Royal, 1954). 

The leading existentialists were prominent in the theatre. Sartre 
achieved fame in 1943 with Les Mouches; and Huis-clos ( I  944), 
Les Mains sales (1948), Le Diable et le Bon Dieu ( I ~ s I ) ,  etc., 
all provoked controversy by their frank discussion of painful 
topics. Simone de Beauvoir with Les Bouches inutiles (1945) 
and Camus a i th  Le ~l/rdente?zdu and Caligula (1944) added nota- 
bly to the existentialist repertoire. 

The problems of World \Tar I1 and its aftermath were discussed 
by Emmanuel Robliis (Montserrat, 1948), Maurice Clavel, Thierry 
Maulnier and others. 

During and after the war, serious plays predominated. Sud 
(1953) and L'Ennemi (1954) were two notable psychological 
studies by Julien Green, striking out on a new career as drama- 
tist. Comedy, however, was not neglected. Jacques Audiberti 
(1899- ) covered philosophical intentions under the guise of 
comic extravagance (Quoat-Quoat, Le Ma1 court) ; and AndrC 
Roussin (1911- ) mrote some very diverting plays (La Petite 
Hutte, Les Oezcfs de l'autruche, etc.). Marcel AymC made a suc- 
cess with Cle'rambard (1g50). Henri Pichetke (1924- ) was 
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a lyrical surrealist of much promise (Les  Epiphanies, 1947). 

Poetry.-The first half of the 20th century was not an age of 
outstanding achievement. Present-day poetry has derived much 
of its inspiration from 19th-century authors, particularly from 
Charles Baudelaire, Paul Verlaine. Stephane RIallarmC, Jean Rim- 
baud, GCrard de Nerval and LautrCamont (Isidore Lucien Du- 
casse) . The influence of poets from outside France- mile 
Verhaeren, Walt Whitman, Rainer Maria Rilke-was also fre- 
quently apparent. 

Poetry during this period tended to live in a somewhat rarefied 
atmosphere and to be concerned with highly personal forms of self- 
expression, not always very accessible to the general reader. 

Paul ValCry (18 71-1945) was the chief discipline of MallarmC 
in this respect. His Introduction d la me'fhode de Le'onard de 
Vinci,  published at  the age of 24, was followed a year later by Une 
soire'e avec M .  Teste: these were prose essays, revealing his philo- 
sophical preoccupations and his great gifts for intellectual self- 
analysis. He published little for zo years, then sprang into fame 
as a poet in 1917, with La Jeune Parqzce. Le Cimetikre marin fol- 
lowed in 1920 and a collection entitled Charmes in 1922. There- 
after ValCry reverted to prose, his Socratic dialogue Eupalinos 
(1923) and five volumes of essays entitled Varie'te' (1924-44) 
being especially memorable. 

In  the first quarter of the century Claudel and PCguy were 
the other leading poets. The comtesse de Noailles (Anna Elisa- 
beth de Brancovan, 1876-1933: Le Coeur innombrable, 1901; 
L'Honneur de souffrir, 1927) and P. J. Toulet (Les  Contrerimes, 
1921) were attractive but less notable writers. Paul Fort (1872- 

) was a popular poet who drew much of his material frorh pro- 
vincial legend (Ballades fran~aises, 1897-1953) and printed his 
verse as if it were prose. The prose-poem was much in favour in 
different forms throughout the period. and there was a constant 
tendency to break further and further away from traditional forms 
of versification. Claudel showed the resources of prose-poetry in 
his Connaissunce de l'est (1900). PCguy, Max Jacob, AndrC 
Breton. Leon-Paul Eargue, RenC Char and Henri Michaux all used 
this form extensively. 

Religious themes were especially prominent. Claudel was con- 
verted to Catholicism during a sudden mystical experience in 1886. 
His Cinq grandes odes (1910) reflect his fervent sense of the 
supernatural. Often diffuse or obscure, his writing combines lyri- 
cal pover with a sometimes jovial humour. H e  invented a spe- 
cial verset of his oxn, based on the style of the Bible. Francis 
Jammes (1868-1938) returned to Catholicism through Claudel's 
influence. His poetry, with a simplicity not devoid of artifice, is 
often genuinely touching. PCguy also returned to Catholicism. 
His writing has something of the naivetC of mediaeval legend. I t  
is prolix and repetitive but contains many lines of great beauty, 
especially those dealing with death and sacrifice ( L e  Mystbre de 
la charzte' de Jeanne #Arc, 1910; Le Porche d u  myst ire  de la 
deuxibme vertu, 191 I ;  Eve,  1913). 

The change-over to what may be called "modern" poetry began 
before IITorld War I and became particularly apparent in the works 
of the surrealists during the early 1920s. Surrealism often led to 
exaggeration and straining after novelty. I t  produced, perhaps, 
few masterpieces in its own right, but many poets were influenced 
by it. Some of its characteristics went back to 19th-century 
sources; a fiercely grotesque, antibourgeois farce called Ubu-Roi 
(1896) by Alfred Jarry (1873-1907) was also important. The 
surrealists, however, chiefly turned to Guillaume Apollinaire (U7il- 
helm Apollinaris de Kostrowitzki, of Polish-Italian descent ; 1880- 
1918). Keenly interested in the cubist painters, especially Pablo 
Picasso, he showed in his poetry a brilliant, often artificial moder- 
nity, but his work also reflects genuine feeling (Alcools, 1913; 
Calligrammes, 1918). Max Jacob and Blaise Cendrars were asso- 
ciated with him. LCon-Paul Fargue (1876-1947) and Pierre 
Reverdy (1889- ) were attached to no particular school. 
Their poetry, individual and sincere, prepared the way for many 
later developments. 

Surrealism was founded by AndrC Breton, with Philippe 
Soupault, Paul Cluard and Louis Aragon. Breton, its most staunch 
and persuasive advocate, had become acquainted with Freudian 

psychoanalysis during the war. Surrealism embodied these new 
themes of the subconscious-hence its insistence on "automatic" 
writing. Soon, however, various poets associated with this move- 
ment went their separate ways (e.g., Cocteau). Several surrealists 
swung over to Communism, notably Aragon and also Cluard 
(Eugkne Grindel ; 1895-1 952), whose idealism, simplicity and 
depth of feeling make him one of the outstanding poets of the 
period. During World War 11, they both took part in the Re- 
sistance and wrote poignant verse expressing the pent-up feelings 
of the time: Aragon was the author of Le Crkve-coeur and Les 
Yeux d'Elsa, while Bluard's poetry was collected under the title 
Pobsie et ve'rite' and AIA rendez-vous nllemand. The outburst of 
poetic activity which took place during the war led many to be- 
lieve that a revival was at  hand. for the time being the widening 
gap between poets and the general reader was bridged by the ex- 
pression of feelings in which both could share. This tendency 
did not long survive the war. 

Pierre-Jean Jouve (1887- ), a complex, pessimistic writer, 
strongly influenced in turn by unanimism, Freudism and Catholi- 
cism, exercised a considerable influence on such younger poets as 
Pierre Emmanuel (1916- ), Jean Cayrol. Luc Estang and 
Patrice de la Tour du Pin (the three latter all born in 1911). 

Two very original poets are Saint-John Perse (the diplomat 
Alexis Saint-LCger LCger; 1887- ) and Jules Supervielle 
(1884-1960). Perse is an extremely intellectual writer; his poetry 
is highly disciplined, subtly contrived and rich in imagery. Super- 
vielle, on the other hand, is deliberately uncomplicated: his quali- 
ties of observation, sentiment, wit and fantasy make his writings 
particularly attractive. 

Among later poets, we may mention Jacques PrCvert (1900- 
) and Raymond Queneau (1903- ) ,  both endowed with 

wit and verbal dexterity. Henri Michaux (1899- ) and RenC 
Char (1907- ) were both much discussed in the I ~ ~ O S ,  show- 
ing considerable depth of thought and feeling. 

Phi losophy a n d  Scholarship.-Notable contributions were 
made in many sectors of these fields. Some of these have been 
mentioned earlier; here it is only possible to give a brief list. 

Henri Bergson (18 59-1941) held a foremost position in philoso- 
phy for many years (Essai sur les donne'es imme'diates de la con- 
science, 1889; Les Deux Sources de la morale et de la religion, 
1932 ; etc.). He emphasized the importance of intuition and took 
his stand against the scientific determinism of the naturalists; 
his theory of time as a matter of personal experience rather than 
actual physical duration was also of much interest to literature. 
His vie~is  were countered by the rationalists LCon Brunschvicg 
and Julien Benda (1867-1956) and others. Sartre's major 
treatise of existentialism, L'Btre et le ne'ant, was published in 
1943; so also was Camus' argument against suicide, Le Mythe de 
Sisyphe. 

Noted Catholic writers were Leon Bloy (1846-1917) ; the phi- 
losopher Maurice Blonde1 (186 1-1 949) ; Jacques Maritain ( I  882- 

), interpreter of St. Thomas Aquinas; etienne Gilson 
(1884- ). a world authority on the Christian philosophy of the 
middle ages; the abbC Henri Bremond (186j-1933) ; Daniel-Rops 
(Henri Petiot; 1901- ), author of Jksus en son temps (1945). 

Political discussion occupied many writers. Charles Maurras 
(1868-1952) had gifts as poet and critic which are often over- 
looked in the animosities provoked by his violent nationalism. 
Jean Jdurks ( I  859-1 9 14) voiced the ideals of international social- 
ism. These were given a philosophic content by LCon Blum, also 
an acute moralist and literary critic (S tmdha l  et le heylirme. etc.). 
Henri Lefebvre (1910- ) began a Marxist survey of philosophy 
in 1947 Maurice Merleau-Ponty (1908-61) was a left-wing 
existentialist. AndrC Siegfried (1875-1959), Raymond Aron 
(1905- ) and Thierry Maulnier were prominent, in widely 
different directions, among those who studied the social. economic 
or political issues of the time. The events of World War I1 and 
the lessons to be learned from them provided material for many 
authors, LCon Blum's A l'e'chelle humaine, Marc Bloch's 
LIEtrunge de'faite and Gen. Charles de Gaulle's Me'moires de 
guerre (1954-56) being particularly noteworthy. 

The leading historian was Ernest Lavisse (1842-1922). Other 
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8. Honor6 Gabriel V ic to r  Riquet i ,  comte de Mirabeau (1749- 
9. Jacques Pierre Brissot (1754-93) 
LO. Pierre Victurn ien Vergniaud (1753-93) 
11. Emmanuel Joseph Sieyes (AbbB) (1748-1836) 

12. Lazare Nicolas Marguerite Carnot (i753-1823) 
13. GQneral Louis Lazare Hoche (1768-97) 
14. Charles Maurice de Talleyrand-PBrigord, urince de BBnhvent 

(1754-1838) 
15. Andre MassBna, duc de Rivol i ,  prince d'Essling (1756-1817) 
16. Faul  Francois Jean Nicolas, vicomte de Barras (1755-1829) 
17. Marie Joseph Motier. rrarauis de L a  Fayette (1757-1834) 

-1791) 18. Francois Christophe Kellermann, duc de Va lmy  (1735-1820) 
19. GQneral Charles Francois D~ imo l i r i ez  (1739-1823) 
20. General Jean V ic to r  Marie lvloreau (1763-1813) 
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the committee of public instruction, Charles Gilbert Romme 
(1750-9j), who was aided in the work by the mathematicians 
Gaspard Monge and Joseph Louis Lagrange, the poet Fabre 
d'~g1antine and others. The result of their labours was submitted 
to  the convention in September; it  was accepted, and the new 
calendar became law on Oct. j, 1793. The new arrangement was 
regarded as beginning on Sept. 2 2 ,  1792, because it was the day 
of the proclamation of the republic, and, in this year, the day of 
the autumnal equinox. 

By the new calendar the year of 36;  days was divided into 12 

months of 30 days each, every month being divided into three 
periods of ten days, each of which were called de'cndes, and the 
tenth, or last, day of each decade being a day of rest. I t  was also 
proposed to divide the day on the decimal system, but this ar- 
rangement was found to be highly inconvenient and it was never 
put into practice. Five days of the 3 6 j  still remained to be dealt 
with, and these were set aside for national festivals and holidays 
and were called Sayzs-culottides. They were to fall a t  the end of 
the year, i.e., on the five days between Sept. 17 and 21 inclusive. 
and were called the festivals of virtue, of genius, of labour, of 
opinion and of rewards. A similar course was adopted with regard 
t o  the extra day which occurred once in every four years, but 
the first of these was to fall in the year III . ,  i.e., in 179 j, and not 
in 1796, the leap year in the Gregorian calendar. This day was set 
apart for the festival of the Revolution and was to be the last 
of the Salts-czllottides. Each period of four years was to be 
called a Franciade. 

Some discussion took place about the nomenclature of the new 
divisions of time. Eventually this work was entrusted to Fabre 
d'Gglantine. Beginning with the new year on Sept. 2 2 ,  the autumn 
months were I'ende'?niaire, the month of vintage, Brztmoire, the 
month of fog, and Frinzaire, the month of frost. The winter 
months a-ere Nivcse ,  the snowy, Plu.uiBse, the rainy, and V e n t h e ,  
the windy month; the spring months, Gernzi~tal, the month of 
buds, Flore'al, the month of flowers, and Prairial, the month of 
meadows; the summer months, Messidor, the month of reaping, 
Therrnidor, the month of heat, and Fructidor, the month of fruit. 
T o  the days Fabre d'figlantine gave names which retained the 
idea of their numerical order, calling them Primedi, Duodi, etc., 
the last day of the ten, the day of rest, being named DCcadi. The 
new order was soon in force in France and the new method was 
employcd in all public documents, but it did not last many years. 
I n  Sept. 1805 it was decided to restore the Gregorian calendar, 
and the republican one was officially discontinued on Jan. I ,  1806. 

The connecting link between the old and the new calendars is 
slight and the expression of a date in one calendar in terms of 
the other is a matter of some difficulty. A simple method of 
doing this, however, is afforded by the table on the preceding 
page, which is taken from the article by J. Dubourdieu in La 
Grande Encyclopddie. 

Thus Robespierre was executed on 10 Thermidor An II., i.e., 
July 28, 1794. The insurrection of 1 2  Germinal An 111. took 
place on April I ,  1795. The famous IS Brumaire An VIII, fell 
on S o v .  9, 1799, and the coup d'c'tat of 18 Fructidor An V. on 
Sept. 4, 1797. 

For a complete concordance of the Gregorian and the republi- 
can calendars see Stokvis, Manuel d'histoire, vol. iii. (Leyden, 
1889) ; also G. Villain, "Le Calendrier rCpublicain," in La  Rkvolu- 
t ion  Fran~e i se  for 1884-8 j. 
FRENCH REVOLUTION, THE. There have been sev- 

eral revolutions in France, but when the French Revolution is 
spoken of without qualification it  means the great revolutipn, by 
which, towards the close of the 18th century, the old order in 
France was overthrown. Though the Revolution passed through 
many phases and its beginnings must be set far back in the history 
of France, one event was from the first held to mark its decisive 
moment. SVhen, on the afternoon of July 14, 1789, the Duc de 
La Rochefoucauld-Liancourt brought to King Louis XVI. at Ver- 
sailles the news of the capture of the Bastille, the king rxclaimed: 
"Why, thia is a revolt!" "No, Sire," replied the duke, "It is a revo- 
lution." Three days later the tidings reached Arthur Young at 
Nancy; he noted in his journal that he had just received the news 

of the "complete overthrow of the old order." T o  this day the 
anniversary of the fall of the Bastille, July 14, is celebrated by the 
French as the birthday of their national liberties. 

I t  is not proposed here to explain why the capture by the popu- 
lace of an old castle-prison, garrisoned by a handful of pensioners, 
was at  once taken as marking the downfall of the old autocratic 
re'girne in France; an account of the Revolution which this her- 
alded, of its antecedent causes, and of its later developments will 
be found in the article FRAKCE: History. But the great Revolu- 
tion was of epoch-making importance, not for France only, but 
for the whole world; for it set in motion those revolutionary 
forces-democracy, nationalism, socialism-which have changed 
the face of Europe and of the world, and are not yet spent. To  
say this, is not to belittle the importance of the American Revolu- 
tion, which preceded the French Revolution and to a great extent 
inspired it. July 4, 1776, was certainly also an epoch-making date. 
The American Declaration of Independence first laid down the 
principle that governments derive their just powers from the con- 
sent of the governed, and so for the first time authoritatively pro- 
claimed democracy as the only legitimate foundation of civil 
society. But the American Revolution was not so revolutionary 
as at  first it seemed. Though a breach was made with England, no 
breach was made with English traditions of government and law. 
Of those who signed the Declaration of Independence but very 
few were democrats at heart. They subscribed to the revolution- 
ary principles embodied by Jefferson in the preamble, but they 
had no idea of giving them a logical and universal application. 
That was reserved for the French. The Americans first estab- 
lished modern democracy. The French made it a militant creed. 

There had been revolutions in Europe before 1789; but these 
revolutions had been strictly limited in their aims, and there had 
been no idea of setting up one form of constitution as absolutely 
superior to all others. Before 1789 the words "republic" and 
"democracy" conveyed no suggestion of revolutionary peril. 
Though Rousseau declared the ultimate sovereignty of the people 
to be inalienable, and all governments not established on this 
basis usurpations, he agreed with blontesquieu that republicanism 
and democracy were suitable only to small States, and were 
therefore peaceful in their tendencies. Even when a great new 
Republic was founded beyond the Atlantic, the monarchs watched 
its rise without misgiving, and even assisted in its foundation. 
"Time is necessary for the creation of a conquering people," said 
a contemporary diplomatic report, "It is more difficult to produce 
the spirit of conquest in a republic than in the head of a govern- 
ment which is entrusted to a single person." 

This was an illusion which the history of the French Revolution 
should have dispelled, though it still persists. I t  serves partly to 
explain the apathy displayed at  the outset by the Continental 
monarchs towards the troubles of their brother of France, ~vhich 
they even regarded as providential, since they prevented him from 
interfering with their plans for the final partition of Poland. I t  
was only gradually that they awoke to the fact that the triumph 
of the Revolution in Paris had introduced a wholly new factor 
into international politics, and one very perilous to themselves. 
For the principles of the Revolution had an application far beyond 
the borders of France, since the doctrine of the sovereignty of the 
people as the only legitimate foundation of government challenged 
the right to exist of every State in Europe. This was the new 
thing which the crusading spirit of the Revolution revealed to the 
world: political idealism in arms, war waged, not in the name of 
the State for purposes of conquest, but in the name of humanity 
to set up everywhere on the ruins of the old order the theoreti- 
cally perfect State. There were those, even at  the time, who could 
read the meaning of the portent. Goethe was present when, a t  
Valmy on Sept, 20, 1792, the ragged levies of the nascent French 
Republic withstood the attack of Brunswick's Prussian veterans. 
"From this place and this day," he noted in his diary, "dates a 
new epoch in the history of the world, and you will be able to  say: 
I was there." 

Characteristics of t h e  Revolution.- The French Revolu- 
tion, by the challenge thrown down to all the old world, had re- 
vealed itself as different to any revolution that had hitherto been. 
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In what did this difference consist? and what were its causes? out by the splendour of the man, Napoleon, who had become the 
The essential difference was that the French Revolution, increas- incarnation of a Revolution now identified with all the glories of 
ingly as overturn succeeded overturn, represented not so much an France. 
effort to  remedy admitted evils in the body politic, as an effort to The sparks from the conflagration in Paris had meanwhile been 
recreate it  on an ideal basis. "What does this mysterious science carried far and wide, and had started fires even in places unex- 
of government and legislation amount to?" said Robespierre, "To pected and remote, where they glowed under the surface, to  burst 
putting into the laws the moral truths culled from the works of the into flame later. But though the agitations, which were in the end 
philosophers." to lead to the rise of a whole series of new nations in eastern 

In holding this view Robespierre was not singular, though he Eulope, were sometimes inspired at  the outset by French revolu- 
was the most rigid in upholding it. Of the 1 ,200 deputies who met tionary doctrines, i t  was not so much these doctrines which gave 
in the States-General a t  Versailles, in May 1789, but few had any its mighty impulse to the new spirit of nationality in Europe at 
experience of the practical problems of government, or had large as the example of French nationalism, and the reaction 
learned politics in any other school than the conversations of the against it  when it  became a conquering force. I n  Italy Napoleon, 
salons and the writings of the philosophers. So far as they were for his own purposes, deliberately awakened a national conscious- 
not merely conservative, the champions of outworn prerogatives ness which had slumbered for a thousand years. I n  Germany, 
and privilege, they were for the most part-as Talleyrand was to  which like Italy had become little more than "a geographical ex- 
put it-"builders of theories for  an imaginary world." The voices pr$ssion," the humiliations he inflicted stirred up memories of 
of those who, like Mirabeau, realized the force of tradition in ancient greatness and a new passion for national unity. When 
human affairs, and tried to hold fast what was good and useful Spain set the example of national resistance, and with success, 
in the old order, were soon silenced by the eloquence of the ideo- all Europe recognized that a new force had come into the world; 
logues and-the roar of the Paris mob. And so, beginning with the that war was no longer a mere ordeal by battle, t o  be fought out 
'(orgy" of Aug. 4, 1789, the old order was swept away before a according to fixed rules by professional armies, but a trial of 
new order was ready to take its place. The internal history of strength between nations in arms. And so it  was that, in their final 
France during the Revolution is mainly that of successive struggle against the revolutionary doctrine of conquest, as em- 
attempts to  build up an ideal order on the ruins. bodied in Napoleon, the monarchs themselves appealed to  the 

Divergen t  Tendencies.-The process, of course, was not new-born national sentiment of the peoples, and not in vain. The 
simple. The Revolutionists might agree on the principles embod- battle of Leipzig, which practically sealed Kapoleon's doom, is 
ied in the Declaration of the Rights of Man, but they differed rightly known as "the Battle of the Nations." 
about their application. The Constitution of 1791 was ostensibly The processes of national segregation and national expansion, 
an effort to apply them logically; but its framers tempered their then, which during the century that followed changed the face of 
logic with a bourgeois caution; for them "equality" meant at  most Europe, received their first great impulse from the French Revolu- 
equality before the law, not equality of opportunity, and they tion. The result has been a complete change in the substance of 
limited the franchise in the interests of the possessing classes. The the old order, even where the outward semblance has remained un- 
Constitution was overthrown, with the monarchy, on Aug. 10, altered. Everywhere before the World War, except in the Austrian 
1792; but the rift it had created in the revolutionary ranks con- and Ottoman empires, sovereignty had ceased to be territorial and 
tinued, and widened, in the Kational Convention. become national; even in Germany, where territorial sovereignties 

The struggle between the Girondins (see GIRONDISTS) and the continued to exist, these were overshadowed by the power and 
Mountain ( q . ~ . ) ,  as M. Albert Mathiez has now shown, was no prestige of the German emperor, whose title implied not a terri- 
mere struggle of rival groups for power, nor was it primarily a torial but a national authority. The IVorld W'ar, a world-wide 
revolt of the provinces against the predominance of Paris and the battle of the nations, completed the process, so far as the prin- 
Paris mob. Though the border-line between the factions was ciple of national sovereignty is concerned; for  Luxembourg, Liech- 
never very clearly marked, the essential difference between them tenstein and Monaco are insignificant exceptions which serve to 
was that the Girondins, though republicans and idealists, were emphasize the rule. Above all, the disappearance of the Habsburg 
champions of the rights of property, while the Mountain, which monarchy, the last great purely territorial dominion, proclaimed 
depended for its power on the organized mob of Paris, tended the World War as the most stupendous phase of the Revolution 
more and more in the direction of what is now called Socialism. which started with the capture of the Bastille. Tha t  it  was the 
I t  is a question how far this tendency was deliberate, or how far last phase cannot be said. In  their internal affairs the nations are 
the socialistic laws (Law of the Maximum, etc.) put in force still experimenting in the application of the democratic principles 
under the Terror were merely ('war measures." But, a t  least in proclaimed by the Revolution, except where-as in most Latin 
the case of Robespierre and his party, i t  now seems clear that countries-the experiment has conspicuously broken down. As for 
they represented a conscious attempt to realize the ideal of the the social revolution, dreamed of by Robespierre, this has to a 
Socialist Republic. Socialists, from Buonarotti onwards, have large extent been realized even in countries reputed conservative 
claimed him, not without reason, as the apostle and protomartyr -in universal free education, the duty of the State to  provide 
of their economic creed. work or the maintenance of those out of work, and so on. I n  the 

T h e  Revolu t ion  and Nationalism.- If modern democracy, matter of international relations, too, some return has been made 
in its various developments, received its first great impulse from to the revolutionary ideal of the brotherhood of man;  and the 
the Revolution, this is also true of nationalism, which during the League of Sations represents an attempt to put into the laws the 
19th century was to  prove the most powerful solvent of the estab- moral truths culled from the works of the philosophers. But the 
lished order. The principle of nationality was not, indeed, origi- jealous and mutually exclusive sentiment of nationality remains 
nally part of the revolutionary gospel, which was beautifully cos- the most fateful legacy of the Revolution, the forces of which 
mopolitan. The orators of the Constituent Assembly held up the for good or evil are not yet spent. 
ideal of universal peace, and asserted with confidence that regen- BIBLIOCRAPHY.-~%~~~~~ Sorel, L'Europe et la Re'volution fran~aise 
erated France would never again wage wars of conquest; and those (1903-05), though characterized by French bias, remains the most 

later, in the Legislative Assembly, clamoured for war spoke of authoritative work of the reaction of the Revolution on contemporary 
Europe and vice versa. For the significance of the Revolution for 

carrying ''liberty" to  oppressed peoples. But already the mood France itself see Godfrey Elton, The Revolutionary Idea i n  France 
was changing. The threat of foreign invasion had aroused in the (1923). (W. A. P.) 
French themselves an intense natiohal consciousness, and Danton FRENCH REVOLUTIONARY WARS (1792-I~OO), 
was not alone in urging that the greak object of the war should be the general name for the first part of the series of French wars 
to gain for France the frontiers "fixed by naturen-the Rhine, which went on continuously, except for some local and temporary 
the Alps and the Pyrenees. And so, almost insensibly, the war of cessations of hostilities, from the declaration of war against Brit- 
defence and revolutionary propaganda developed into a war of ain in 1792 to the final overthrow of Bonaparte in 1815. The 
conquest, till in the end the rights of man were forgotten, blotted most important of these cessations-viz., the peace of 1801-03- 
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close? the "Revolutionary" and opens the "Napoleonic" era of 
land warfare, for which see NAPOLEONIC CARIPAIGZIS, PEXINSU- 
LAR I$'AR and WATERLOO CAMPAIGN. The naval history of the 
period is dated somewhat differently; the first period, treated 
below, is 1792-99; for the second, 1igg-181j, see NAPOLEONIC 

CAR~PAIGKS. 

MILITARY OPERATIONS 

France declared war on Austria on April 20, 1792. But Prussia 
and other pouers had allied themselves with Austria in view of 
war, and it was against a coalition and not a single power that 
France found herself pitted, a t  the moment when the "emigra- 
tion," the ferment of the Revolution, and want of material and of 
funds had thoroughly disorganized her army. The first engage- 
ments were singularly disgraceful. Near Lille the French soldiers 
fled a t  sight of the Austrian outposts, crying " N o u s  sommes 
tral~i.7," and mur'dered their general (April 29). The commanders- 
in-chief of the armies that were formed became one after another 
"suspects"; and before a serious action had been fought, the three 
armies of Rochambeau, Lafayette and Liickner had resolved them- 
selves into two commanded by Dumouriez and Kellermann. Thus 
the disciplined soldiers of the Allies had apparently good reason 
to consider the campaign before them a military promenade. On 
the Rhine, a combined army of Prussians, Austrians, Hessians 
and e'migre's under the duke of Brunswick was formed for the 
invasion of France, flanked by two smaller armies on its right 
and left, all three being under the supreme command of the king 
of Prussia. In  the Ketherlands the Austrians were to besiege 
Lille, and in the south the Piedmontese also took the field The 
first step, taken against Brunswick's advice, was the issue (July 
2 j) of a proclamation which, couched in terms in the last degree 
offensive to  the French nation, generated the spirit that was 
afterwards to find expression in the "armed nation" of 1793-94, 
and sealed the fate of Louis XVI. The duke, who was a model 
sovereign in his own principality, sympathized with the constitu- 
tional side of the Revolution, while as a soldier he had no con- 
fidence in the success of the enterprise. After completing its 
preparations in the leisurely manner of the previous generation, 
his army crossed the French frontier on Aug. 19. Longwy was 
easily captured; and the Allies slowly marched on to Yerdun, 
which was more indefensible even than Longwy. The command- 
ant, Col. Eeaurepaire, shot himself in despair, and the place sur- 
rendered on Sept. 3. Brunswick now beg'tn his march on Paris 
and approached the defiles of the Argonne. But Dumouriez, who 
had been training his raw troops at  Valenciennes in constant small 
engagements, with the purpose of invading Belgium, now threw 
himself into the Xrgonne by a rapid and daring flank march, al- 
most under the eyes of the Prussian advanced guard, and barred 
the Paris road, summoning Kellermann to his assistance from 
Metz. The latter moved but slowly, and before he arrived the 
northern part of the line of defence had been forced. Dumouriez, 
undaunted, changed front so as to face north, with his right wing 
on the Argonne and his left stretching towards Chzlons, and in 
this position Kellermann joined him at  St. Menehould on Sept. 19. 

Va1my.-Brunswick meanwhile had passed the northern de- 
files and had then swung round to cut off Dumouriez from Ch2- 
lons. At the moment when the Prussian manoeuvre was nearly 
completed, Kellermann, commanding in Dumouriez's momentary 
absence, advanced his left wing and took up a position between 
St. ICIenehould and Valmy. The result was the world-renowned 
cannonade of Valmy (Sept. 20, 1792). Kellermann's infantry, 
nearly all regulars, stood steady. The French artillery justified 
its reputation as the best in Europe, and eventually, with no more 
than a half-hearted infantry attack, the duke broke off the action 
and retired. This trivial engagement was the turning-point of 
the campaign and a landmark in the world's history. Ten days 
later, without firing another shot, the invading army began its 
retreat. Dumouriez's pursuit was not seriously pressed; he occu- 
pied himself chiefly with a series of subtle and curious negotia- 
tions which, with the general advance of the French troops, brought 
about the complete withdrawal of the enemy from the soil of 
France. 

Meanwhile, the French forces in the south had driven back the 
Piedmontese and had conquered Savoy and Nice. Another French 
success was the daring expedition into Germany made by Custine 
from Alsace. Custine captured Mainz itself on Oct. 21 and pene- 
trated as far as Frankfurt. In  the north the Austrian siege of 
Lille had completely failed, and Dumouriez now resumed his in- 
terrupted scheme for the invasion of the Netherlands. His for- 
ward movement, made as it was late in the season, surprised the 
Austrians, and he disposed of enormously superior forces. On 
Kov. 6 he won the first great victory of the war a t  Jemappes, 
near Mons, and, this time advancing boldly, he overran the whole 
country from Namur to Antwerp within a month. 

Such was the prelude of what was called the "Great War" in 
England and the "Epopke" in France. Before going farther it  is 
necessary to summarize the special features of the French army 
-in leadership, discipline, tactics, organization and movement- 
which made these campaigns the archetype of modern warfare. 

T h e  French  A r m y  1792-1796.-At the outbreak of the Revo- 
lution, the French army, like other armies in Europe, was a 
"voluntary" long-service army, augmented to some extent in war 
by drafts of militia. One of the first problems that the Constitu- 
ent Assembly took upon itself to solve was the nationalization of 
this strictly royal and professional force, and as early as October 
1789, the word "conscription" was heard in its deba~es. But it  
was decreed, nevertheless, that free enlistment alone befitted a 
free people, and the regular army was left unaltered in form. 
However, a national guard came into existence side by side with 
it, and the history of French army organization in the next few 
years is the history of the fusion of these two elements. The first 
step, as regards the regular army, was the abolition of proprietary 
rights, the serial numbering of regiments throughout the army, 
acd the disbandment of the ,Waison du roi. The next was the pro- 
motion of deserving soldiers to fill the numerous vacancies caused 
by the emigration. Along with these, however, there came to the 
surface many incompetent leaders, favourites in the political 
clubs of Paris, etc., and the old strict discipline became impossi- 
ble owing to the frequent intervention of the civil authorities in 
matters affecting it ,  the denunciation of generals, and especially 
the wild words and wild behaviour of "Volunteer" (embodied 
national guard) battalions. 

When war came, it was soon found that the regulars had fallen 
too low in numbers and that the national guard demanded too 
high pay, to admit of developing the expected field strength. 
Arms, discipline, training alike were wanting to the new levies, 
and the repulse of Brunswick was effected by manoeuvring and 
fighting on the old lines and chiefly with the old army. The cry 
of " La  pafrie en da~tger," after giving, a t  the crisis, the highest 
moral support to the troops in the front, dwindled away after 
victory, and the French Government contented itself with the 
half-measures that had, apparently, sufficed to avert the peril. 
More, when the armies went into winter quarters, the volunteers 
claimed leave of absence and went home. But in the spring of 
1793, confronted by a fa r  more serious peril, the Government 
took strong measures. Universal liability was asserted, and passed 
into law. Yet even now whole classes obtained exemption and 
the right of substitution as usual forced the burden of service 
on the poorer classes, so that of the ~oo ,ooo  men called on for 
the regular army and 200,000 for the volunteers, only 180,ooo 
men were actually raised. Desertion, quite usually regarded as the 
curse of professional armies, became a conspicuous vice of the 
defenders of the Republic, except a t  moments when a supreme 
crisis called forth supreme devotion. 

A m a l g a m a t i o n  a n d  Universa l  Service.-While this un- 
satisfactory general levy was being made, defeats, defections and 
invasion in earnest came in rapid succession, and to deal with 
the almost desperate emergency, the ruthless Committee of Pub- 
lic Safety sprang into existence. "The levy is to be universal. Un- 
married citizens and widowers without children of ages from 18 
to 25 are to be called up first," and 450,000 recruits were imme- 
diately obtained by this single act. The complete amalgamation 
of the regular and volunteer units was decided upon. The white 
uniforms of the line gave place to the blue of the national guard 
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i n  all arms  and services. T h e  t i t les  o f  officers were changed, and 
in fac t  e v e r y  relic o f  t h e  old rkgime,  save the  inherited solidity 
o f  t h e  old regular battalions, was  swept  a ~ v a y .  T h i s  rough com- 
bination o f  line and volunteers,  therefore- for t h e  "Amalgam" 
w a s  n o t  ofiicially begun unti l  I i 9 4 - n l ~ s t  b e  understood when  w e  
r e f e r  t o  t h e  French a r m y  o f  Hondschoote or o f  Iyattignies. I t  
contained,  b y  reason o f  i t s  universali ty  and also because m e n  
were be t ter  o f f  i n  t h e  a r m y  t h a n  o u t  o f  it-if t h e y  stayed a t  
h o m e  t h e y  w e n t  i n  daily fear o f  denunciation and t h e  guillotine- 
t h e  best  e lements  o f  t h e  French nation.  T o  some extent  the  polit- 
ical arrivistes had b e e n  weeded o u t ,  and though t h e  in former ,  
here as elsewhere, s truck unseen b lows ,  t h e  mass  o f  t h e  army 
gradually evolved i t s  t rue  leaders and obeyed t h e m .  I t  was, 
there fore ,  a n  a r m y  o f  individual citizen-soldiers o f  t 5 e  best t ype ,  
welded b y  t h e  enemy 's  fire, and conscious o f  i t s  o w n  solidarity i n  
t h e  mids t  o f  t h e  revolut ionary chaos. A f t e r  1794 t h e  system 
underwent b u t  l i t t le  radical change unti l  the  end o f  t h e  Revolu- 
t ionary period. I t s  regiments grew i n  mil i tary value m o n t h  b y  
m o n t h  and attained their highest level i n  t h e  great campaign o f  
1796. I n  179 j t h e  French forces ( n o w  all styled national guard) 
consisted o f  j31.000 m e n ,  o f  w h o m  323,000 were in fan try  ( 1 0 0  
3-battalion demi-brigades) ,  97,000 light i n f a n t r y  ( 3 0  demi-bri- 
gades) ,  29,000 artillery, 20,000 engineers and j9.000 cavalry. 
T h i s  novel  a r m y  developed novel  fighting methods ,  above all i n  
t h e  i n f a n t r y .  T h i s  a r m  had just received a new drill-book, as the  
result o f  a long controversy ( see  I N F A N T R Y)  between the  advo- 
cates o f  "lines" and "columns," and th i s  drill-book, while retain- 
ing t h e  principle o f  t h e  l ine,  set controversy a t  rest b y  admitting 
battalion columns o f  a t tack ,  and m o v e m e n t s  at t h e  "quick" (100- 
1 2 0  paces t o  t h e  m i n u t e )  instead o f  a t  t h e  "slow" march  ( 7 6 ) .  
O n  these t w o  prescriptions, ignoring t h e  rest, t h e  practical troop 
leaders buil t  u p  t h e  n e w  tact ics  little b y  little, and almost un-  
consciously. 

Tactics.- The earlier batt les  were fought  more  or less accord- 
ing t o  t h e  drill-book, partly i n  line f o r  fire action, partly i n  col- 
u m n  f o r  t h e  bayonet  at tack.  B u t  line movements  required t h e  
m o s t  accurate drill, and w h a t  w a s  attainable a f ter  years o f  Drac- 
t ice w i t h  regulars m o v i n g  a t  t h e  slow march  was wholly impossi- 
b le  for  n e w  levies m o v i n g  a t  1 2 0  paces t o  t h e  minute .  I$'hen, 
there fore ,  t h e  line marched o f f ,  i t  broke  u p  in to  a shapeless 
swarm o f  individual firers. T h i s  w a s  t h e  f o r m ,  i f  f o r m  i t  can 
b e  called, o f  t h e  tactics o f  1793-"horde-tactics" as t h e y  have 
quite  justly b e e n  called-and a f e w  such experiences as that o f  
Hondschoote suf iced t o  suggest t h e  need o f  a remedy.  T h i s  was 
found  i n  keeping as m a n y  troops as possible out  o f  the  firing 
line. I n  other words,  t h e  bravest  and coolest marksmen were let  
loose t o  d o  w h a t  damage t h e y  could,  and t h e  rest, massed i n  close 
order, were k e p t  under t h e  control o f  their officers and only ex-  
posed t o  t h e  dissolving influence o f  t h e  fight w h e n  t h e  moment  
arrived t o  del iver,  whether b y  fire or b y  shock, the  decisive blow. 

T h e  cavalry underwent little change in i t s  organization and 
tact ics ,  which  remained as i n  t h e  drill-books founded o n  Freder- 
ick ' s  practice. B u t  except  i n  t h e  case o f  t h e  hussars, w h o  were 
chief ly  Alsatians, i t  w a s  thoroughly disorganized b y  the  emigra- 
t i o n  or execution o f  t h e  nobles w h o  had officered i t ,  and for  long 
i t  was  incapable o f  facing t h e  hostile squadrons i n  t h e  open 

I n  artillery mat ters ,  th i s  period, 1792-96, marks  a n  important 
progress, due  above all t o  Gribeauval (q .v . )  and the  t w o  d u  Teils ,  
Jean  Pierre (1722-94) and Jean  ( 1 7 3 3 - I ~ Z O ) ,  w h o  were Bona- 
parte's instructors. T h e  change w a s  chiefly i n  organization and 
equipment- the great tactical development o f  t h e  a r m  was n o t  
t o  c o m e  unti l  t h e  t i m e  o f  t h e  Grande ArmCe-and m a y  b e  sum- 
marized as t h e  transition f r o m  battal ion guns and reserve artillery 
t o  batteries o f  "horse and field." 

T h e  engineers, l ike t h e  artillery, were a technical and non- 
noble corps. T h e y  escaped, there fore ,  m o s t  o f  the  troubles o f  t h e  
Revolution- indeed, t h e  artillery and engineer officers, Bonaparte 
and Carnot  amongst  t h e m ,  were conspicuous i n  the  political re- 
generation o f  France-and t h e  engineers carried on with little 
change t h e  traditions o f  V a u b a n  and Cormontaigne (see FORTIFI-  
CATION AND SIEGECRAFT). B o t h  these corps were,  a f t e r  t h e  R e v-  
olut ion as b e f o r e  it, t h e  bes t  in Europe ,  other armies admitting 

their  superiori ty  and following their  precepts. 
I n  all th i s  t h e  a r m y  naturally  outgrew i t s  old "linear" organ- 

izat ion.  T e m p o r a r y  divisions, called f o r  b y  m o m e n t a r y  neces-  
sities, placed under selected generals and released f r o m  t h e  de-  
tailed supervision o f  t h e  commander- in -ch ie f ,  soon  b e c a m e ,  t h o u g h  
i n  a n  irregular and haphazard fashion,  permanent  organisms,  and 
b y  1796 t h e  divisional s y s t e m  had b e c o m e  practically universal .  
T h e  n e x t  s tep ,  as t h e  armies became f e w e r  and  larger, w a s  t h e  
t e m p o r a r y  grouping o f  divisions;  th i s ,  t o o ,  i n  t u r n  b e c a m e  per- 
m a n e n t  as t h e  a r m y  corps. 

N e w  S y s t e m  of War.- This subdivision o f  forces  w a s  int i-  
m a t e l y  connected w i t h  t h e  general m e t h o d  o f  m a k i n g  w a r  adopted  
b y  t h e  " N e w  French," as their  enemies  called t h e m .  W h a t  as- 
tonished t h e  Allies m o s t  o f  all was  t h e  n u m b e r  and t h e  v e l o c i t y  
o f  t h e  Republicans.  T h e s e  improvised armies h a d ,  i n  f a c t ,  no th ing  
t o  de lay  t h e m .  T e n t s  were  unprocurable f o r  w a n t  o f  m o n e y ,  u n -  
transportable f o r  w a n t  o f  t h e  enormous  n u m b e r  o f  wagons  t h a t  
would h a v e  b e e n  required,  and also unnecessary,  f o r  t h e  d i scom-  
f o r t  t h a t  would h a v e  caused ~vholesa le  desert ion i n  professional  
armies w a s  cheer fu l ly  borne b y  t h e  m e n  o f  1793-94. Suppl ies  
f o r  armies  o f  t h e n  unheard-of  size could n o t  b e  carried i n  con-  
v o y s ,  and t h e  French soon became famil iar w i t h  " living o n  t h e  
country." T h u s  1793 saw t h e  b i r t h  o f  a n e w  s y s t e m  o f  war- 
rapid i ty  o f  m o v e m e n t ,  ful l  deve lopment  o f  national  s trength,  b i v -  
ouacs and requisitions, and force ,  as against cautious m a n o e u v -  
ring,  small professional armies,  t e n t s  and f u l l  rat ions,  and  chi-  
cane. T h e  first represented t h e  decision-compelling spiri t ,  t h e  
second t h e  spirit o f  risking a l i t t le  t o  gain a l i t t le .  A b o v e  all t h e  
decision-compelling spirit w a s  reinforced b y  t h e  presence o f  t h e  
emissaries o f  t h e  C o m m i t t e e  o f  Public S a f e t y ,  t h e  " representa t ives  
o n  mission" w h o  practically controlled t h e  guillotine. T h e r e  
w e r e  civil officials w i t h  t h e  armies o f  t h e  All ies  t o o ,  but their  
ch ie f  f u n c t i o n  w a s  n o t  t o  i n f u s e  desperate e n e r g y  i n t o  t h e  mil i-  
t a r y  operations,  b u t  t o  see t h a t  t h e  troops did n o t  mal t rea t  civil- 
ians. S u c h  were  t h e  fundamenta l  principles o f  t h e  " N e w  French" 
m e t h o d  o f  w a r f a r e ,  b u t  i t  o n l y  reached m a t u r i t y  a f t e r  a pa in fu l  
weriod o f  trial and error. 

CAMPAIGNS IN THE NETHERLANDS 

T h e  year 1793 opened disastrously f o r  t h e  Republ ic .  A s  a 
consequence o f  Jemappes  and V a l m y ,  France had  t a k e n  t h e  o f f e n -  
sive b o t h  i n  Belgium, which  had b e e n  o v e r r u n  b y  Dumour iez ' s  
a r m y ,  and i n  t h e  R h i n e  countries. B u t  t h e  execut ion  o f  Louis  
X V I .  raised u p  a hos t  o f  n e w  and determined enemies .  England ,  
Hol land ,  Austria,  Prussia, Spain and Sardinia p r o m p t l y  f o r m e d  
t h e  First Coalition. England poured o u t  m o n e y  i n  p r o f u s i o n  t o  
p a y  and equip  h e r  Allies' land armies,  and hersel f  began  t h e  great  
struggle f o r  t h e  command o f  t h e  sea ( s e e  N a v a l  Operations, 
b e l o w ) .  

N e e r w i n d e n . - I n  t h e  L o w  Countries,  whi le  D u m o u r i e z  w a s  
beginning h is  proposed invasion o f  Holland,  Prince Josias o f  
Saxe-Coburg,  t h e  n e w  Austrian commander  o n  t h e  L o w e r  R h i n e ,  
advanced f r o m  t h e  region o f  Cologne and d r o v e  i n  t h e  var ious  
de tachments  t h a t  Dumour iez  had posted t o  cover  h i s  r ight .  T h e  
French  general thereupon abandoned his  advance  i n t o  Hol land ,  
and ,  w i t h  w h a t  forces h e  could gather, turned towards  t h e  M e u s e .  
T h e  t w o  armies m e t  a t  Neerwinden  (q .v . )  o n  M a r c h  18 ,  1793. 
D u m o u r i e z  had only  a f e w  thousand m e n  m o r e  t h a n  h i s  oppo- 
n e n t ,  instead o f  t h e  enormous  superiori ty  h e  h a d  had  a t  Jemappes .  
T h u s  t h e  enveloping at tack could n o t  b e  repeated ,  and i n  a b a t -  
t l e  o n  equal f ron ts  t h e  old generalship and t h e  old armies h a d  t h e  
advantage.  Dumour iez  was  thoroughly d e f e a t e d ,  t h e  h o u s e  o f  
cards collapsed, and t h e  whole o f  t h e  French forces  retreated in 
c o n f u s i o n  t o  t h e  strong line o f  border fortresses,  created b y  
Louis  X I V .  and Vauban.l  Dumour iez ,  witnessing t h e  fai lure o f  
h i s  political schemes,  declared against t h e  R e p u b l i c  a n d ,  a f t e r  a 
v a i n  a t t e m p t  t o  induce h is  o w n  a r m y  t o  fo l low h is  e x a m p l e ,  fled 
( A p r i l  5 )  i n t o  t h e  Austrian lines. T h e  leaderless Republ icans  
streamed back  t o  Valenciennes.  T h e r e ,  h o w e v e r ,  t h e y  f o u n d  a 
general. Picot ( c o m t e  d e )  Dampierre w a s  a reg imenta l  officer o f  
t h e  old a r m y ,  w h o ,  i n  spi te  o f  h i s  v a n i t y  and  extravagance,  pos- 

T o r  following operations see map i n  SPAXISH SUCCESSION, W A R  OF THE. 
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sessed real loyalty to  the new order of things, and brilliant per- 
sonal courage. At the darkest hour he seized the reins without 
orders and without reference to  seniority, and began to reconstruct 
the force and the spirit of the shattered army by  wise administra- 
tion and dithyrambic proclamations. 

France was, however, for a time defenceless, and the oppor- 
tunity existed for the military promenade to Paris that the allied 
statesmen had imagined in 1792. But Coburg now ceased to be a 
purely Austrian commander, for one by one allied contin- 
gents, with instructions that varied with the political aims of 
the various governments, began to arrive. Soon the idea of re- 
storing order in France became little more than a pretext for a 
general intrigue amongst the confederate powers, each seeking to 
aggrandize itself a t  France's expense. Coburg's plan of campaign 
was limited to the objects acceptable to all the Allies alike. He 
aimed a t  the conquest of a first-class fortress-Liile or Valen- 
ciennes-his reason being largely that he might gain a depot as 
near as  possible to the front to  save the customarily exorbitant 
hire of transport for supplies. As for the other governments 
which Coburg served as best he could, the object of the war was 
material concessions, and it  would be easy to negotiate for the 
cession of Dunkirk and Valenciennes when the British and Aus- 
trian colours already waved there. The Allies, therefore, instead 
of following up their advantage over the Frehch field army and 
driving forward on the open Paris road, set their faces westward, 
intending to capture Valenciennes, Le Quesnoy, Dunkirk and 
Lille one after the other. 

Dampierre meanwhile grew less confident as responsibility 
settled upon his shoulders. Quite unable to believe that Coburg 
would bury himself in a maze of rivers and fortresses when he 
could scatter the French army to the winds by a direct advance, 
he was disquieted and puzzled by the Austrian investment of 
CondC. And the result of skirmishes around Valenciennes gave 
him little confidence in the troops. But the representatives on 
mission bade him relieve CondC a t  all costs. On May I,  Co- 
burg's positions west of QuiCvrain were attacked. The French 
won some local successes by force of numbers and surprise, but 
the Allies recovered themselves, and drove the Republicans in 
disorder to their entrenchments. Dampierre's discouragement now 
became desperation, and, urged on by the representatives (who, 
be it said, had exposed their own lives freely enough in the ac- 
tion), he attacked Clerfayt, who was covering the siege of CondC, 
on the 8th a t  Raismes. The troops fought far better in the woods 
and hamlets west of the Scheldt than they had done in the plains 
to  the east. But in the heat of the action Dampierre risked and 
lost his life in leading a storming party, and his men retired sul- 
lenly, though this time in good order, to  Valenciennes. Another 
pause followed, Coburg awaiting the British conticgent under the 
duke of York, and the Republicans endeavouring to assimilate 
the reinforcements of conscripts, who now arrived. Mutiny and 
denunciations augmented the confusion in the French camp. Plan 
of campaign there was none, save a resolution t o  stay at  Valen- 
ciennes in  the hope of finding an opportunity of relieving CondC 
and to create diversions elsewhere. These came to nothing, and 
before they had even started, Coburg, resuming the offensive, 
had stormed the lines of Famars (May 24), whereupon the French 
army retired to  Bouchain, leaving not only CondC, but also Val- 
enciennes to  resist as best they could. Here, surrounded by 
streams and marshes, the French generals thought that their troops 
were secure from the rush of the dreaded Austrian cavalry. Co- 
burg refrained from a regular siege of CondC. H e  wished to gain 
possession of the fortress in a defensible state, intending to use 
it  as his own depot later in the year. H e  therefore reduced it by 
famine. During the siege of Valenciennes the Allies appear to 
have been supplied from Mons. 

M a n y  Commanders.-Custine next took charge of the dis- 
pirited army, the fourth commander in two months. His first task 
was to  institute a severe discipline, and his prestige was so great 
that his mere threat of death sentences for offenders produced the 
desired effect. As to operations, he wished for a concentration of 
all possible forces from other parts of the frontier towards Valen- 
ciennes, even if necessary a t  the cost of sacrificing his own con- 

quest of Mainz. But the generals of the numerous other armies 
refused to give up their troops, and on June 17 the idea was 
abandoned in view of the growing seriousness of the 'VendCan 
insurrection (see VENDI~E, WARS OF THE). Custine, therefore, could 
do no more than continue the work of reorganization. Coburg, 
who had all this time succeeded in remaining concentrated, now 
found himself compelled to extend leftwards towards Flanders, for 
Custine had infused some energy into the scattered groups of the 
Republicans in the region of Douai, Lille and Dunkirk-and dur- 
ing this respite the Paris Jacobins sent to the guillotine both Custine 
and his successor La Marli6re before July was ended. Both were 
"ci-devant" nobles and, so far as is ascertainable, neither was 
guilty of anything worse than attempts to make his orders re- 
spected by his soldiers. By this time, owing to the innumerable 
denunciations and arrests, tlik confusion in the Army of the North 
was at  its height, and no further efforts were made for the 
relief of Valenciennes and CondC. CondC, starved out as Coburg 
desired, capitulated on June 10, and Valenciennes, which held out 
bravely until the civil population began to plot treachery, on July 
28. Shortly after this the wreck of the field army retired on 
Arras. By this they gave up the direct defence of the Paris road, 
but placed themselves in  a "flank position" relatively to it. Thus 
ended the second episode of the campaign of I 793. Military oper- 
ations were few and spasmodic, on the one side because the 
Allied statesmen were less concerned with the nebulous common 
object of restoring order in France than with their several schemes 
of aggrandizement, on the other owing to the almost incredible 
confusion of France under the re'gime of Danton and Marat. 
The third episode shows little or no change in the force and 
direction of the allied efforts, but a very great change in France. 
Thoroughly roused by disaster and now dominated by the furious 
and bloodthirsty energy of the Terrorists, the French people and 
armies at  last set before themselves clear and definite objects to 
be pursued at  all costs. 

Jean Nicolas Houchard, the next officer appointed to com- 
mand, had been a heavy cavalry trooper in the Seven Years' War. 
His bravery, his stature, his bold and fierce manner, his want of 
education, seemed all to  betoken the ideal sans-culotte general. 
But he was incapable of leading an army, and knowing this, care- 
fully conformed to the advice of his staff-officers, Berthelmy and 
Gay-Vernon, the latter of whom, an exceptionally capable officer, 
had been Custine's chief of staff and was consequently under 
suspicion. At one moment, indeed, operations had to be suspended 
altogether because his papers were seized by the civil authorities, 
and amongst them were all the confidential memoranda and maps 
required for the business of headquarters. I t  was the darkest 
hour. The Vendbans, the people of Lyons, Marseille and Toulon, 
were in open and hitherto successful revolt. Valenciennes had 
fallen and Coburg's hussar parties pressed forward into the 
Somme valley. Again the Allies had the decision of the war in 
their own hands. Coburg, indeed, thought an advance on Paris 
hazardous. But, hazardous or not, it would have been attempted 
but for the English. The duke of York had definite orders from 
his government to capture Dunkirk-at present a nest of corsairs 
which interfered with the Channel trade, and in the future, it 
was hoped, a second Gibraltar-and the English and Hanoverians 
marched away to besiege the coast fortress. Thereupon the king 
of Prujsia in turn called off his contingent for operations on the 
middle Rhine. Coburg, therefore, was brought to a complete 
standstill, and the scene of the decision was shifted to the district 
between Lille and the coast. 

Thither came Carnot, the engineer officer who was in charge 
of military affairs in the Committee of Public Safety and who is 
known to history as the "Organizer of Victory." H e  went no 
further than to recommend an inroad into Flanders on the 
ground that no encmy would be encountered there. This, how- 
ever, in the event developed into an operation of almost decisive 
importance, for a t  the moment of its inception the duke of York 
was already on the march. Fighting e n  rozrte a severe but suc- 
cessful action at  Lincelles, to extricate the Dutch, the Angio- 
Hanoverians entered the district-densely intersected with canals 
and morasses-around Dunkirk and Bergues on August 21 and 22. 
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On the right, by way of Furnes, the British moved towards Dun- 
kirk and invested the east front of the weak fortress, while on 
the left the Hanoverian field-marshal von Freytag moved via 
Poperinghe on Bergues. The French detachments were easily 
dispersed. Houchard was in despair a t  the bad conduct of his 
troops. But one young general, Jourdan, anticipating Houchard's 
orders, had already brought a strong force from Lille to Cassel, 
whence he incessantly harried Freytag's posts. Carnot encouraged 
the garrisons of Dunkirk and Bergues, and caused the sluices to 
be opened. The morale of the defenders rose rapidly. Houchard 
prepared to bring up every available man of the Army of the 
North, and only waited to make up his mind as to the direction 
in which his attack should be made. The Allies themselves rec- 
ognized the extreme danger of their position. I t  was cut in half 
by the Great >.lorass, stretches of which extended even to Furnes. 
Neither Dunkirk nor Bergues could be completely invested owing 
to the inundations, and Freytag sent a message to King George 
111. to the effect that if Dunkirk did not surrender in a few days 
the expedition would be a complete failure. 

As for the French, they could hardly believe their good for- 
tune. Generals, staff officers and representatives on mission alike 
were eager for a swift and crushing offensive. " 'Attack' and 
'attack in mass' became the shibboleth and the catch-phrase of the 
camps" (Chuquet), and fortresses and armies on other parts of the 
frontier were imperiously called upon to supply large drafts for the 
Army of the North. Gay-Vernon's strategical instinct found ex- 
pression in a wide-ranging movement designed to secure the 
annihilation of the duke of York's forces. Beginning with an 
attack on the Dutch posts north and east of Lille, the army was 
then to press forward towards Furnes, the left wing holding Frey- 
tag's left wing in check, and the right swinging inwards and across 
the line of retreat of both allied corps. On Aug. 28, consequently, 
the Dutch posts were attacked and driven away by the mobile 
forces at  Lille, aided by parts of the main army from Arras. But 
even before they had fired their last shot the Republicans dis- 
persed to plunder and compromised their success. Houchard and 
Gay-Vernon began to fear that their army would not emerge suc- 
cessfully from the supreme test they were about to impose on it, 
and from this moment the scheme of destroying the English be- 
gan to give way to the simpler and safer idea of relieving Dun- 
kirk. The place was so ill-equipped that after a few days' siege 
it was in extrcmis, and the political importance of its preservation 
led not merely the civilian representatives, but even Carnot, to 
implore Houchard to end the crisis a t  once. An army of 37,000 
men was left to watch Coburg and to secure Arras and Douai, and 
the rest, jo,ooo strong, assembled a t  Cassel. Everything was in 
Houchard's favour could he but overcome the indiscipline of his 
own army. The duke of 170rk was more dangerous in appearance 
than in reality and Freytag's covering army extended in a line of 
disconnected posts from Bergues to Ypres. 

Hondsch00te.-Against the left and centre of this feeble cor- 
don 40,000 men advanced in many columns on Sept. 6. A con- 
fused outpost fight, in which the various assailing columns dis- 
solved into excited swarms, ended, long after nightfall, in the 
orderly withdrawal of the various allied posts to Hondschoote. 
The French generals were occupied the whole of next day in 
sorting out their troops, who had not only completely wasted their 
strength against mere outposts, but had actually consumed their 
rations and used up their ammunition. On the 8th, the assailarlts, 
having more or less recovered themselves, advanced again. They 
found the enemy entrenched on either side of the village of Hond- 
schoote, the right resting on the great morass and the left on the 
village of Leysele. Houchard, now concerned more with the 
relief of Dunkirk than with the defeat of the enemy, had sent 
away one division to Dunkirk, another to Bergues, and a third 
towards Ypres, and left himself only some 2 0 , 0 0 0  men for the 
battle. The enemy, however, had only 13,000. Houchard des- 
patched a column, guided by his staff officer Berthelmy, to turn 
the Hanoverians' left, but this column lost its way in the dense 
country about Loo. The centre waited motionless under the 
hre of the allied guns near Hondschoote. In vain the representa- 
~ v e  Delbrel implored the general to order the advance. Houchard 

was obstinate, and ere long the natural result followed. Though 
Delbrel posted himself in front of the line, conspicuous by his 
white horse and tricoloured sash and plume, to  steady the men, 
the bravest left the ranks and skirmished forward from bush t o  
bush, and the rest sought cover. Then the allied commander 
ordered forward one regiment of Hessians, and these, advancing 
at  a ceremonial slow march, and firing steady rolling volleys, 
scattered the Republicans before them. At this crisis Houchard 
uttered the fatal word "retreat," but Delbrel overwhelmed him 
with reproaches and stung him into renewed activity. H e  hurried 
away to urge forward the right wing while Jourdan rallied the 
centre and led it into the fight again. Once more Jourdan awaited 
in vain the order to advance, and once more the troops broke. 
But a t  last the exasperated Delbrel rose to  the occasion. "You 
fear the responsibility," he cried to Jourdan; "well, I assume it. 
M y  authority overrides the general's and I give you the formal 
order to attack at  once!" Then, gently, as if to  soften a rebuke, 
he continued, "You have forced me to speak as a superior; now 
I will be your aide-de-camp," and a t  once hurried off to bring u p  
the reserves and to despatch cavalry to  collect the fugitives. 
This incident, amongst many, serves to show that the representa- 
tives on mission were no mere savage marplots, as is too generally 
assumed. They were often wise and able men, brave and fearless 
of responsibility in camp and in action. Jourdan fell wounded, 
but Delbrel headed a wild irregular bayonet charge which checked 
the Hanoverians, and Houchard himself, in his true place as a 
cavalry leader, came up with 500 fresh sabres and flung himself 
on the Allies. The disciplined Hanoverians soon re-formed after 
the shock, but by this time the fugitives collected by Delbrel's 
troopers, reanimated by ne

w 

hopes of victory, were returning t o  
the front in hundreds, and a last assault on Hondschoote met  
with complete success. 

Hondschoote was a psychological victory. Materially, i t  was 
no more than the crushing of an obstinate rearguard a t  enormous 
expense to the assailants, for the duke of York was able to  with- 
draw while there was still time. But it established the fact that 
the "New French" mere determined to win, a t  any cost and by  
sheer weight and energy. I t  was long before they were able t o  
meet equal numbers with confidence, and still longer before they 
could freely oppose a small corps LO a larger one. But the night- 
mare of defeats and surrenders was dispelled. Having missed the 
opportunity of crushing the English, Houchard turned his atten- 
tion to  the Dutch posts about Menin, which he overwhelmed 
(Sept. I 2-13). After this engagement, won by immensely superior 
forces, Houchard pushed still further inland, but missed his tar- 
get-the Austrian general, Beaulieu-while his own detachments 
suffered a series of pin-prick defeats. Houchard's offensive died 
away completely, and he halted a t  Gaverelle, half-way between 
Douai and Arras, a prey to conflicting rumours from which 
emerged the conclusion that Coburg was about to join the duke 
of York in a second siege of Dunkirk. I n  consequence he began 
to close on his left. But his conclusion was entirely wrong. T h e  
Allies were closing on their left inland to attack Maubeuge. 

Houchard was now denounced and brought captive to Paris. 
Placed upon his trial, he offered a calm and reasoned defence of 
his conduct, but when the intolerable word "coward" was hurled 
a t  him by one of his judges he wept with rage, pointing to the 
scars of his many wounds, and then, his spirit broken, sank into 
a lethargic indifference, in which he remained to the end. H e  
was guillotined on Nov. 16, I 793. After Houchard's arrest Jour- 
dan accepted the command, though with many misgivings. The  
new levies, instead of filling up the depleted ranks of the line, 
were assembled in indisciplined and half-armed hordes a t  various 
frontier camps, under elected officers who had for the most par t  
never undergone the least training. But an enthusiasm equal to  
that of Hondschoote, and similarly demanding a plain, urgent and 
recognizable objective, animated it ,  and although Jourdan and 
Carnot (who was with him) began to study the general strategic 
situation, the Committee brought them back to realities by order- 
ing them to relieve Maubeuge at  all costs. 

Wattignies.-The Allies disposed in all of 66,000 men around 
the threatened fortress, but 26,000 of these were actually em- 
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ployed in the siege, and the remainder, forming the covering army, 
extended in an enormous semicircle of posts facing west, south 
and east. Thus the Republicans, as before, had two men to one 
a t  the point of contact (44,000 against 20,000) on Oct. I j, and 
though the Allies' right and centre held their ground, on their 
left the plateau of Wattignies (q.v.) was stormed on the second 
day, Carnot, Jourdan and the representatives leading the columns 
in person. Coburg, indeed, fell back in unbroken order, added to 
which the Maubeuge garrison had failed to co-operate with their 
rescuers by a sortie, and the duke of York had hurried up with 
all the men he could spare from the Flanders cordon. But the 
Dutch generals refused to ad

v

ance beyond the Sambre, and Co- 
burg broke up the siege of Maubeuge and retired whence he had 
come, while Jourdan, so far from pressing forward, was anxiously 
awaiting a counter-attack, and entrenching himself with all pos- 
sible energy. The episode gives a perfect picture of the character, 
a t  once intense and spasmodic, of the "New French" warfare in 
the days of the Terror. 

T o  complete the story of '93, it remains to sketch, very briefly, 
the principal events on the eastern and southern frontiers of 
France. I t  was not merely on the Sambre and the Scheldt, nor 
against one army of heterogeneous allies that the Republic had 
to fight for life, but against Prussians and Hessians on the Rhine, 
Sardinians in the Alps, Spaniards in the Pyrenees, and also (one 
might say, indeed, above all) against Frenchmen in VendCe, 
Lyons, Marseilles and Toulon. On the Rhine the advance of a 
Prussian-Hessian army, 63,000 strong. rapidly drove back Custine 
from the Main into the valleys of the Saar and the Lauter. An 
Austrian corps under Wurmser soon afterwards invaded Alsace. 
Here, as on the northern frontier, there was a long period of trial 
and error, of denunciations and indiscipline, and of wholly trivial 
fighting, before the Republicans recovered themselves. But in 
the end the ragged enthusiasts found their true leader in Hoche, 
and, though defeated by Brunswick at Pirmasens and Kaisers- 
lautern, they managed to develop almost their full strength against 
Wurmser in Alsace. On Dec. 26 the latter was driven by main 
force from the lines of Weissenburg, after which Hoche advanced 
into the Palatinate and delivered Landau, and Pichegru moved 
on to recapture Mainz, which had surrendered in July. On the 
Spanish frontier both sides indulged in a fruitless war of posts 
in broken ground. The Italian campaign of 1793, equally un- 
profitable, will be referred to below. Far more serious than either 
was the insurrection of \'endCe (4.v.) and the counter-revolution 
in the south of France, the principal incidents of which were the 
terrible sieges of Lyons and Toulon. 

Campaign of 1794.-For 1794 Carnot planned a general ad- 
vance of all the northern armies, that of the Xorth (Pichegru) 
from Dunkirk-Cassel on Brussels, the minor Army of the Ar- 
dennes to Charleroi, and the Army of the Moselle (Jourdan) to 
LiCge. H e  counted upon little as regards the two armies near the 
Meuse, but hoped to force on a decisive battle by the advance of 
the left wing towards Ypres. Coburg, on the other side, intended, 
if not forced to develop his strength on the Ypres side, to make 
his main effort against the French centre about Landrecies. This 
produced the siege of Landrecies, which need not concern us, a 
forward movement of the French to Menin and Courtrai which 
resulted in the battles of Tourcoing and Tournai, and the cam- 
paign of Fleurus, which, almost fortuitously, produced the long- 
sought decision. The first crisis was brought about by the ad- 
vance of the left wing of the Army of. the North to Menin- 
Courtrai, where it  found itself between two hostile masses, the 
main body of the allied right wing about Tournai and a sec- 
ondary corps a t  Thielt. Common-sense, therefore, dictated a 
converging attack for  the Allies and a series of rapid radial 
blows for the French. In the allied camp common-sense had 
first to  prevail over routine, and the emperor's first orders were 
for a raid of the Thielt corps towards Ypres, which his advisers 
hoped would of itself cause the French to decamp. But the duke 
of York formed a very different plan, and Clerfayt, in command 
a t  Thielt, agreed to co-operate. Their proposal was to surround 
the French on the Lys with their'two corps, and by May 15 the 
emperor had decided to use larger forces in order to accomplish 

the same object. 
On that day Coburg himself entered Tournai and took up the 

general command. Orders were promptly issued for a general 
offensive. Clerfayt's corps was to force its way, on the 16th, across 
the Lys at  Werwick and connect with the main army. The main 
army was to advance in four columns. The first three, under the 
duke of York, were to move off, a t  daylight on the 17th, to the 
line Mouscron-Tourcoing-Mouvaux. The fourth and fifth under 
Kinsky and the archduke Charles, were to defeat the French 
corps on the upper Marque, and then, leaving Lille on their left, 

to march rapidly forward to- 
wards Werwick, thus completing 
the investing circle around Sou- 
ham's and Moreau's isolated di- 
visions. Picked volunteers to 
clear away the enemy's skirmish- 
ers were to precede the heads of 
the columns. Then came at  the 
head of the main body the artil- 
lery with an infantry escort. All 
this might have been designed by 
the Japanese for the attack of 
some well-defined Russian posi- 
tion in the war of 1904. But in 
1'904 the Russians stood still, 
which was the last thing that the 
Revolutionary armies of 1794 
would or could do. Souham, who 

commanded in the temporary absence of Pichegru, had formed his 
own plan. Finding himself with the major part of his forces be- 
tween York and Clerfayt, he had decided to impose upon the 
former by means of a covering detachment, and to fall upon 
Clerfayt near Rousselaer with the bulk of his forces. But the 
appearance of fresh allied troops (Kinsky) on his right at once 
modified these arrangements. Divining Coburg's intentions from 
the arrival of the enemy near Pont-&-'farque and at  Lannoy, he 
attempted a fresh concentration against the left flank of the 
columns on the move towards Tourcoing, which his weak centre 
(12,000 men a t  Tourcoing, Mouscron, Roubaix) was to stop by 
frontal defence. No r61e was as yet assigned to the principal 
mass (50,000 under hforeau) about Courtrai. 

This second plan failed like the first, because the enemy's 
counter-will was not controlled-as Sapoleon usually sought to 
ensure. All along the line Coburg's advance compelled the French 
to fight as they were without any redistribution. But the French 
were sufficiently elastic to adapt themselves readily to unforseen 
conditions, and at  the end of the first day's operations, the 
"annihilation plan'' of the Allies had already undergone a serious 
check. The archduke did not arrive at  Orchies till dawn on the 
17th, and had to halt there for rest and food. Thence, moving 
across country in fighting formation, he made his way no farther 
than Pont-&-Marque. Kinsky, after forcing the passage of the 
Marque at Bouvines, had made little headway in face of a French 
covering detachment. On the other flank, the right column (Han- 
overians) under von dem Bussche, had been driven back from 
Mouscron. Only the duke of York and Otto had done their share 
in the centre, and they now stood at  Mouvaux and Tourcoing 
respectively, isolated in the midst of the enemy's main body, with 
no hope of support from the other columns and no more than a 
chance of meeting Clerfayt, who had met an unexpected all-day 
check at Werwick. Coburg's entire force was, without deducting 
losses, no more than 53,000 for a front of 18m., and only half of 
the enemy's available 80,000 men had as yet been engaged. Mat- 
ters did not, of course, present themselves in this light a t  Sou- 
ham's headquarters, where the generals met in an informal council. 
The outposts, reinforced though they were from the main group, 
had everywhere been driven in, and the subordinate leaders sent 
in the most despondent reports. "Councils of war never fight" 
is an old maxim, justified in 99 cases in 100. But this council de- 
termined to do so, and with all possible vigour. The scheme was 
practically that which Coburg's first threat had produced and his 
first brusque advance had inhibited. Vandamme was to hold 
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Clerfayt, the garrison of Lille and a few outlying corps to occupy 
the archduke and Kinsky, and in the centre, Moreau and Bon- 
naud, with 40,000 effectives, were to attack the Tourcoing- 
Mouvaux position in front and flank at  dawn with all possible 
energy. 

B a t t l e  of T0urcoing.-The first shots were fired on the Lys, 
where Clerfayt's infantry had effected its crossing in the night. 
Vandamme's troops were, by the chance of a fatigue-enforced 
halt near Menin, massed on the flank of Clerfayt's subsequent 
line of advance. Vandamme used his advantage well. He attacked 
Clerfayt's columns as they moved on Lincelles with perhaps 
~ a . o o o  men agninst 21,000. Clerfayt stopped at once, turned 
upon him and drove him towards Roncq and Menin. Still, fight- 
ing, rallying and fighting again, I'andamme's regiments managed 
to spin out time and to commit Clerfayt deeper and deeper to a 
false direction till i t  was too late in the day to influence the battle 
elsewhere. Von dem Bussche's column at  Dottignies, still shaken 
from the day before, did nothing, and actually retreated to the 
Scheldt. On the other flank, Kinsky and the archduke Charles 
practically remained inactive. There remained the two centre 
columns, Otto's and the duke of York's. The orders of the em- 
peror to the duke were that he should advance to establish com- 
munication with Clerfayt a t  Lincelles as a preliminary to a gen- 
eral advance to crush the French Courtrai group, thereby iso- 
lated. These airy schemes were destroyed at  dawn on the 18th. 
One of Moreau's brigades carried Tourcoing a t  the first rush, 
another brigade swarmed round the duke of York's entrenchments 
at Mouvaux, while Bonnaud's mass from the side of Lille lapped 
round the flanks of the British posts at Roubaix and Lannoy. 
The duke had used up his reserves in assisting Otto, and ~y 8 
A az. the positions of Roubaix, Lannoy and Alouvaux were iso- 
lated from each other. But the Allies fought magnificently, and 
by now the Republicans were in confusion, excited to the highest 
pitch and thcrcforc extremely sensitive to waves of enthusiasm 
or panic. Otto was able to  retire gradually, though with heavy 
losses, to Leer , before he could be cut off, and thither the English 
fell back, not without confusion, to join him. 

With the retreat of the two sorely tried columns and the sus- 
pension of Clerfayt's attack, the battle of Tourcoing ended. It 
was a victory of which the young French generals had reason t o  
be proud. The main attack was vigorously conducted, and the 
two-to-one numerical superiority which the French possessed a t  
the decisive point is the best testimony at  once to Souham's 
generalship and to Vandamme's bravery. As for the Allies, those 
of them who took part in the battle a t  all, covered themselves 
with glory, but the inaction of two-thirds of Coburg's army was 
the bankruptcy declaration of the old strategical system. But 
Souham's victory, owing to his geographical position, had merely 
given him air. The Allies, except for the loss of some 5,500 men, 
were in no way worse off. The plan had failed, but the army as a 
whole had not been defeated, while the troops of the duke of 
York and Otto were far too well disciplined not to take their 
defeat as "all in the day's work." Souham was still on the Lys 
and midway between the two allied masses, able to strike each in 
turn or liable to be crushed between them in proportion as the op- 
posing generals calculated time, space and endurance accurately. 
Souham, therefore, as early as the ~ g t h ,  had left Bonnaud to 
hold the main body of the Allies on the side of Tournai, while 
he concentrated most of his forces towards Courtrai. This move 
had the desired effect, for Clerfayt retired without a contest, and 
on May 21 Souham issued his orders for an advance on Coburg's 
army, which, as he knew, had meantime been reinforced. Van- 
damme alone was left to face Clerfayt, and this time with out- 
posts far out so as to ensure his chief, not a few hours', but two or 
three days', freedom from interference. 

Pichegru now returned and took up the supreme command, 
Souham remaining in charge of his own and Moreau's divisions. 
On the extreme right, from Pont-&-Tressin, only demonstrations 
were to be made; the centre, between Baisieux and Estaimbourg, 
was to be the scene of the holding attack of Bonnaud's command, 
while Souham, in greater strength, delivered the decisive attack 
on the allied right by St. Leger and Warcoing. The battle opened 

in the early morning of the ~ 2 n d  and was long and desperately 
contested. The demonstration on the French extreme right was 
soon recognized by the defenders to be negligible, and the allied 
left wing thereupon closed on the centre. There Bonnaud attacked 
with vigour, dislodging the Allies from Nechin. The defenders 
of Templeuve then fell back, and the attacking swarms-a dis- 
solved line of battle-fringed the brook beyond Templeuve, on 
the other side of which was the Allies' main position, and even 
for a moment seized Blandain. Meanwhile the French a t  Nechin 
pressed on towards Ramegnies in concert with the main attack. 
Macdonald's and other brigades had forced the Espierre rivulet 
and driven von dem Bussche partly over the Scheldt, partly 
southward. The main front of the Allies was defined by the 
brook that flows between Templeuve and Blandain and empties 
into the Scheldt near Pont-&-Chin. Here, till close on nightfall, 
a fierce battle raged. Pichegru's main attack was still by his left, 
and Pont-&-Chin was taken and retaken by French, Austrians, 
British and Hanoverians in turn. Between Blandain and Pont-a- 
Chin Bonnaud's troops more than once entered the line of de- 
fence. But the attack was definitively broken off a t  nightfall and 
the Republicans withdrew slo~illy towards Lannoy and Leers. 
They had for the first time in a fiercely contested "soldier's 
battle" measured their strength, regiment for  regiment, against 
the Allies, and failed, but by so narrow a margin that hencefor 
ward the Army of the North realized its own strength and solidity. 

T h e  Moselle Army.-But the actual strategic decision was 
destined by a process of evolution to be given by Jourdan's Army 
of the Moselle, to which we turn. The Army of the Moselle 
had been ordered to assemble a striking force on its left wing, 
whiie maintaining its cordon in Lorraine, and with this striking 
force to  operate towards LiCge and Namur. I t s  first movement 
on Arlon, in April, was repulsed, but early in May the advance 
was resumed though the troops were ill-equipped and ill-fed, and 
requisitions had reduced the civil population to semi-starvation 
and sullen bostility. At this moment the general situation east 
of the Scheldt was as follows: The Allies' centre under Coburg 
hac  capture< Landrecies and now (May 4)  lay around that place, 
about 65,000 strong, while the left under Kaunitz (27,000) was 
somewhat north of Maubeuge. Beyond these again were the de- 
tachment of Beaulieu (8.000) near Arlon, and another, 9,000 
strong, around Trier. On the side of the French, the Army of 
the Moselle (41,000 effectives) was in cordon between Saarge- 
miind and Longwy; the Army of the Ardennes (22,000) between 
Beaumont and Givet; of the Army of the North, the right wing 
(38,000) in the area Beaumont-Maubeuge and the centre (24,- 
ooo) about Guise. I n  the aggregate the Allied field armies num- 
bered 13g,ooo men, those of the French 203.000. Tactically the 
disproportion was sufficient to  give the latter the victory, if, 
strategically, i t  could be made effective a t  a given time and place. 
But  the  French missed their opportunity, as Coburg had missed 
his in 1793. Pichegru's right was ordered to march on Mons, and 
his left to  master the navigation of the Scheldt so as  to reduce 
the Allies t o  wagon-drawn supplies, while Jourdan's task was to  
conquer the LiCge or Namur country without unduly stripping 
the cordon on the Saar and the IIoselle. Jourdan's orders and 
original purpose were to march through the Ardennes as rapidly 
as  possible, living on what supplies he could pick up from the 
enemy or the inhabitants. 

The  movement began on May 21 from Longwy through Arlon 
towards Neufchbteau. Irregular fighting, sometimes with the 
Austrians, sometimes with the bitterly hostile inhabitants, marked 
its progress. On the 28th the French, after a vain dCtour made 
in the hope of forcing Beaulieu to fight, reached Ciney, and there 
heard that the enemy had fallen back to a strongly entrenched 
position on the east bank of the Meuse near Namur. Jourdan 
was preparing to attack them there, when considerations of quite 
another kind intervened to change his direction, and thereby to 
produce the drama of Charleroi and Fleurus-which military his- 
torians have asserted to be the foreseen result of the initial plan. 
At the same moment (29th) Jourdan received new orders from 
Paris-(a) to take Dinant and Charleroi and to clear the country 
between the Meuse and the Sambre, and (b) to  attack Namur 
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either by assault or by regular siege. From these orders and from 
the action of the enemy the campaign at  last took a definite shape. 

Char1eroi.-When the Army of the Moselle passed over to 
the left bank of the Meuse, it was greeted by the distant roar of 
guns towards Charleroi and by news that the Army of the Ar- 
dennes, which had already twice been defeated by Kaunitz, was 
for the third time deeply and unsuccessfully engaged beyond the 
Sambre. The resumption of the march again complicated the 
supply question-for the system of "living on the country" had 
broken down in the Ardennes, and Jourdan had been dependent 
on intermittent convoys-and it was only slowly that the army 
advanced towards Charleroi. But a t  last, on June 3, the concentra- 
tion of parts of three armies on the Sambre was effected. Jour- 
dan took command of the united force (Army of the Sambre and 
Meuse) with a strong hand, the 40,000 newcomers inspired fresh 
courage in the beaten Ardennes troops, and in the sudden domi- 
nating enthusiasm of the moment pillaging and straggling almost 
ceased. Troops that had secured bread shared it  with less for- 
tunate comrades, and even the LiCgois peasantry made free gifts 
of supplies. Meanwhile, Tourcoing and Tournai had a t  last con- 
vinced Coburg that Pichegru was his most threatening opponent, 
and he had therefore, though with many misgivings, decided to 
move tou7ards his right, leaving the prince of Orange with not 
more than 4 5,000 men on the side of Maubeuge-Charleroi-Namur. 
Jourdan crossed the Sambre on June 12, practically unopposed. 
Charleroi was rapidly invested and the covering army extended 
in a semicircular position. Although forced to recross the Sambre 
on June 16, it  was back again two days later, and this time the 
prince of Orange gave up the effort to interfere with his irre- 
pressible antagonists. 

Charleroi, garrisoned by less than 3,000 men, was intimidated 
into surrender (25th) ; thus the object of the first operations was 
achieved. As to the next, neither Jourdan nor the representatives 
seem to have had anything further in view than the capture of 
more fortresses. But within 24 hours events had decided for them. 
Coburg had quickly abandoned his intention of closing on his 
right wing, and (after the usual difficulties with his Allies on that 
side) had withdrawn 12,000 Austrians from the centre of his 
cordon opposite Pichegru, and made forced marches to  join the 
prince of Orange. On June 24 he had collected 52,000 men at 
various points round Charleroi, and on the 2j th  he set out to 
relieve the fortress, of whose surrender he did not know until in 
the midst of the battle next day. 

F1eurus.-On the 26th Jourdan's army (now some 73,000 
strong) was still posted in a semicircle of entrenched posts, zom. 
in extent, round the captured town, but Coburg was still more 
widely extended. Inferior in numbers as he was, he proposed to 
attack on an equal front, and thus gave himself, for the attack 
of an entrenched position, an order of battle of three men to 
every two yards of front, all reserves included. The Allies were 
to  attack in five columns, the prince of Orange from the west and 
north-west towards Trazegnies and Monceau wood, Quasdano- 
vich from the north on Gosselies, Kaunitz from the north-east, 
the archduke Charles from the east through Fleurus, and finally 
Beaulieu towards Lambusart. The scheme was worked out in 
such minute detail and with so entire a disregard of the chance of 
unforeseen incidents, that once he had given the executive com- 
mand to move, the Austrian general could do no more. If every 
detail worked out as planned, victory would be his; if accidents 
happened, he could do nothing to redress them, and unless these 
righted themselves (which was improbable in the case of the 
stiffly organized old armies) he could only send round the order 
to break off the action and retreat. I n  these circumstances the 
battle of Fleurus is the sum rather than the product of the various 
fights that took place between each allied column and the French 
division that it met. The prince of Orange attacked a t  earliest 
dawn and gradually drove in the French left wing to Courcelles, 
Roux and Marchiennes, but somewhat after noon, the French, 
under the direction for the most part of KlCber, began a series 
of counterstrokes which recovered the lost ground, and about five, 
without waiting for Coburg's instructions, the prince retired 
north-westward off the battlefield. The Quasdanovich column 

and part of Kaunitz's force pressed the French centre division 
back on Gosselies, but the brook west of Mellet was a serious 
obstacle to the rigid order of the Allies and had to be bridged 
before their guns could be got over, Kaunitz's column and Cham- 
pionnet's division met on the battlefield of 1690. The French 
were gradually driven in from the outlying villages to their 
main position between Heppignies and Wangenies. Here they 
were so hard pressed as to need the intervention of Jourdan's 
slender reserves, and the attackers only gave way to this counter- 
stroke at  the moment they received Coburg's orders for a general 
retreat. 

On the allied left wing the fighting was closer and more severe 
than at any point. Beaulieu on the extreme left advanced upon 
Velaine and the woods to the south in several small groups of all 
arms. Here were the divisions of the Army of the Ardennes, 
markedly inferior in discipline and endurance to the rest, and only 
too mindful of their four previous reverses. For six hours, more 
or less, they resisted the oncoming Allies, but then, in spite of the 
example and the despairing appeals of their young general Mar- 
ceau, they broke and fled, leaving Beaulieu free to  combine with 
the archduke Charles, who carried Fleurus after obstinate fighting, 
and then pressed on towards Campinaire. Beaulieu took command 
of all the allied forces on this side about noon, and from then to 
j P.M. launched a series of terrible attacks on the French about 
Campinaire and Lambusart. The Austrians came on time after 
time over ground that was practically destitute of cover. Villages, 
farms and fields of corn caught fire. The French grew more and 
more excited-"No retreat to-day!" they called out to their 
leaders, and finally, clamouring to be led against the enemy, they 
had their wish. Lefebvre seized the psychological moment when 
the fourth attack of the Allies had failed, and (though he did not 
know it) the order to  retreat had come from Coburg. The losses 
of the unit that delivered i t  were small, for the charge exactly 
responded to the moral conditions of the moment, but the pro- 
portion of killed to wounded ( j  j to 81) is good evidence of the 
intensity of the momentary conflict. So ended the battle. CO- 
burg had by now learned definitely that Charleroi had sur- 
rendered, and while the issue of the battle was still doubtful-for 
though the prince of Orange was beaten, Beaulieu was in the full 
tide of success-he gave (towards 3 P.X.) the order for a gen- 
eral retreat. This was delivered to the various commanders be- 
tween four and five, and these, having their men in hand even in 
the heat of the engagement, were able to  break off the battle with- 
out undue confusion. The French were far too exhausted to 
pursue them (they had lost twice as many men as the Allies), 
and their leader had practically no formed body at hand to fol- 
low up the victory, thanks to the extraordinary dissemination of 
the army. 

Tourcoing, Tournai and Fleurus represent the maximum result 
achievable under the earlier Revolutionary system of making 
war and show the men and their leaders at  the highest point of 
combined steadiness and enthusiasm they ever reached-that is, 
as a "Sans-culotte" army. Fleurus was also the last great victory 
of the French, in point of time, prior to the advent of Bonaparte, 
and may therefore be considered as illustrating the general con- 
ditions of warfare at  one of the most important points in its 
development. The sequel of these battles can be told in a few 
words. The Austrian government had, it is said, long ago decided 
to evacuate the Xetherlands,'and Coburg retired over the Meuse, 
practically unpursued, while the duke of York's forces fell back 
in good order, though pursued by Pichegru through Flanders. 
The English contingent embarked for home, the rest retired 
through Holland into Hanoverian territory, leaving the Dutch 
troops to surrender to the victors. The last phase of the pursuit 
reflected glory on Pichegru, for it  was conducted in midwinter 
through a country bare of supplies and densely intersected with 
dykes and meres. The crowning incident was the dramatic cap- 
ture of the Dutch fleet, frozen in at  the Texel, by a handful of 
hussars who rode over the ice and browbeat the crews of the 
well-armed battleships into surrender. I t  was many years before 
a prince of Orange ruled again in the United provinces, while the 
Austrian whitecoats never again mounted guard in Brussels. 
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The Rhine campaign of 1794, waged chiefly by the Prussians, fortnight later Moreau (Army of the Rhine-and-Moselle, 78,. 

was not of great importance. Mollendorf won a victory a t  ooo) was ordered to take advantage of Jourdan's move, which 
Kaiserslautern on May 23, but operations thereafter became would draw off the Austrian forces, to enter the Breisgau and 
spasmodic, and were soon complicated by Coburg's retreat over Suabia. "You will attack Austria a t  home, and capture her 
the Meuse. With this event the offensive of the Allies against magazines. You will enter a new country, the resources of which, 
the French Revolution came to an inglorious end. Poland now properly handled, should suffice for the needs of the Army of the 
occupied the thoughts of European statesmen, and Austria began Rhine-and-Moselle." Jourdan, therefore, was t o  take upon him- 
to draw her forces on to the east. England stopped the payment self the destruction of the enemy, Moreau the invasion of south 
of subsidies and Prussia made the Peace of Basle on April j ,  Germany. Jourdan crossed at  Ddsseldorf and reached the Lahn, 
1795. On the Spanish frontier the French were successful in but the Austrians, now commanded by the archduke Charles, 
almost every encounter, and Spain, too, made peace. Only the concentrated against him very swiftly and he had to retire over 
eternal enemies, France and Austria, were left face to face on the river. Still he enabled Moreau to cross a t  Strasbourg without 
the Rhine, and elsewhere of all the Allies, Sardinia alone (see much difficulty. On hearing of Moreau's progress, the archduke 
below under The War in Italy 1793-97) continued the struggle in returned to the Neckar country with 20,000 men, leaving War- 
a half-hearted fashion. The operations of 1795 on the Rhine tensleben with 36.000 to observe Jourdan. I n  later years he ad- 
present no feature of the revolutionary wars that other and mitted himself that his own force, weakened by the usual numer- 
more interesting campaigns fail to show. Austria hsd two armies ous detachments, was far too small to deal with Moreau, who, 
on foot under the general command of Clerfayt, one on the upper he probably thought, would retire after a few manoeuvres. 
Rhine, the other south of the Main, while Mainz was held by an T h e  Archduke's Plan.-But Carnot had indicated a decisive 
army of imperial contingents. The French, Jourdan on the lower, battle as the object. Jourdan was instructed, if the archduke 
Pichegru on the upper, Rhine, had as usual superior numbers a t  turned on hforeau, to follow him up and bring him t o  action. 
their disposal. Jourdan combined a demonstrative frontal attack Moreau, too, was not retreating but advancing. The two armies, 
on Neuwied with an advance in force via Diisseldorf, reunited Moreau's and the archduke's, met in a straggling and indecisive 
his wings beyond the river near Neuwied, and drove back the battle a t  Malsch on July 9, and soon afterwards Charles learned 
Austrians in a series of small engagements to  the Main, while that Jourdan had recrossed the Rhine and was driving Wartens- 
Pichegru passed a t  Mannheim and advanced towards the Neckar. leben before him. H e  thereupon retired both armies from the 
But ere long both were beaten, Jourdan at  Hochst and Pichegru Rhine valley into the interior, hoping that a t  least the French 
at  Mannheim, and the investment of Mainz had to be abandoned. would detach large forces to besiege the river fortresses. Dis- 
This was followed by the invasion of the Palatinate by Clerfayt appointed of this, he determined, in his own words: "to retire 
and the retreat of Jourdan to the Moselle. The position was both armies step by step without committing himself t o  a battle, 
further compromised by secret negotiations between Pichegru and and to seize the first opportunity to unite them so as  t o  throw him- 
the enemy for the restoration of the Bourbons. The meditated self with superior or a t  least equal strength on one of the two 
treason came to light early in the following year, and the guilty hostile enemies." This is the ever-recurring idea of "interior 
commander disappeared into the obscure ranks of the royalist lines." I t  was not new, for  C. Claudius Nero in the Bletaurus 
secret agents till finally brought to justice in 1804. campaign (207 B.c.) had given the earliest example, and Frederick 

THE CAMPAIGN OF 1796 I N  GERMANY 
The wonder of Europe now transferred itself from the drama 

of the French Revolution to the equally absorbing drama of a 
great war on the Rhine. France's policy was no longer defensive. 
She aimed at  invading and "revolutionizing" the monarchies and 
principalities of old Europe, and to this end the campaign of 1796 
was to be the great and conclusive effort. The "liberation of the 
oppressed" had its part in the decision, and the glory of freeing 
the serf easily merged itself in the glory of defeating the serf's 
masters. But a still more pressing motive for carrying the war 
into the enemy's country was the fact that France and the lands 
she had overrun could no longer subsist her armies. The Directory 
frankly told its generals, when they complained that their men 
were starving and ragged, that they would find plenty of sub- 
sistence beyond the Rhine. On her part, Austria, no longer fet- 
tered by allied contingents nor by the expenses of a far distant 
campaign, could put forth more strength than on former cam- 
paigns, and as war came nearer home and the citizen saw himself 
threatened by L'revolutionizing" and devastating armies, he ceased 
to hamper or to  swindle the troops. Thus the duel took place on 
the grandest scale then known in the history of European armies. 
Apart from the secondary theatre of Italy, the area embraced 
in the struggle was a vast triangle extending from Diisseldorf to  
Basle and thence to  Ratisbon, and Carnot sketched the outlines in 
accordance with the scale of the picture. He imagined nothing 
less than the union of the armies of the Rhine and the Riviera 
before the walls of Vienna. 

J o u r d a n  and Moreau.-The scheme took shape only gradu- 
ally. The first advance was made partly in search of food, partly 
to  disengage the Palatinate, which Clerfayt had conquered in 
1795. "If you have reason to believe that you would find some 
supplies on the Lahn, hasten thither with the greater part of 
your forces," wrote the Directory to Jourdan (Army of the 
Sambre-and-Meuse, 76,000) on March 29. He was to move at  
once, before the Austrians could concentrate, pass the Rhine at  
Dusseldorf and do his utmost to  break them up completely. A 

the Great had used similar means in similar circumstances, as  
had Souham at  Tourcoing and even Dampierre at  Valenciennes. 
Nor was it  differentiated, as were Bonaparte's operations in this 
same year, by the deliberate use of a small containing force a t  
one point to obtain relative superiority a t  another. T h e  point t o  
be observed is not the expedient, which was dictated by the cir- 
cumstances, but the courage of the young general, who, unlike 
Wartensleben and the rest of his generals, unlike, too, Moreau 
and Jourdan themselves, surmounted difficulties instead of la- 
menting them. On the other side, Carnot, of course, foresaw 
this possibility. H e  warned the generals not to allow the enemy 
to "use his forces sometimes against one, sometimes against the 
other, as he did in the last campaign," and ordered them to go 
forward respectively into Franconia and into the country of the 
upper Neckar, with a view to seeking out and defeating the 
enemy's army. But the plan of operations soon grew bolder. 
Jourdan was informed on July 21 that he was not to hesitate to  
advance to Ratisbon and even to Passau if the disorganization 
of the enemy admitted it ,  but in these contingencies he was to  de- 
tach a force into Bohemia to  l e ~ y  contributions. "We presume 
that the enemy is too weak to offer a successful resistance and 
will have united his forces on the Danube; we hope that  our 
two armies will act in unison to rout him completely. Each is, 
in any case, strong enough to attack by itself, and nothing is so 
pernicious as slowness in war." Evidently the fear that the two 
Austrian armies would unite against one of their assailants had 
now given place to something like disdain. 

This was due in all probability to the rapidity with which Moreau 
was driving the archduke before him. Wartensleben was similarly 
falling back before Jourdan. Hitherto an independent leader, he 
resented the loss of his freedom of action, and beside lamenta- 
tions opposed a dull passive resistance to all but the most formal 
orders of the prince. Many weeks passed before this was over- 
come sufficiently for his leader even to arrange for the contem- 
plated combination, and in these weeks the archduke was being 
driven back day by day, and the German principalities were fall- 
ing away one by one as the French advanced and preached the 
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revolutionary formula. But their operating armies had seriously 
diminished in numbers, Jourdan disposing of not more than 
45,000 and Moreau of about 50,000. The archduke had now, OW- 

ing to  the arrival of a few detachments from the Black Forest 
and elsewhere, about 34,000 men, Wartensleben almost exactly 
the same, and the former suddenly turned and fought a long, 
severe and straggling battle above Neresheim (Aug. 11). This 
did not, however, give him much respite, and on the 12th he began 
to retire over the Danube. At this date Wartensleben was about 
Amberg, almost as far away from the other army a s  he had been 
on the Rhine, owing to the necessity of retreating round instead 
of through the neutral principality of Bayreuth (Prussian). 
Hitherto Charles had intended to unite his armies on the Danube 
against Rloreau. His later choice of Jourdan's army as the ob- 
jective of his combination grew out of circumstances and in 
particular out of the brilliant reconnaissance work of one of 
Wartensleben's cavalry brigadiers, Nauendorff. This general's 
reports induced the archduke, on the ~ z t h ,  to begin a concentra- 
tion of his own army towards Ingolstadt; the 13th showed that 
the main columns of the French were swinging away to the east 
against Wartensleben's front and inner flanks, and on the 14th 
he boldly suggested the idea that decided the campaign, "If your 
Royal Highness will or can advance 12,000 men against Jourdan's 
rear, he is lost." When this message arrived a t  headquarters the 
archduke had already issued orders to the same effect. Latour, 
with 30,000 men, to keep Moreau occupied-another ex- 
pedient of the moment, due to the very close pressure of Rloreau's 
advance, and the failure of the attempt to put him out of action 
a t  Neresheim. The small remainder of the army, with a few de- 
tachments gathered en route, in all about 27,000 men, began to 
recross the Danube on the 14th, and slowly advanced north on 
a broad front, its leader being now sure that a t  some point on 
his line he would encounter the French, whether they were heading 
for Ratisbon or Amberg. Meanwhile, the Directory, still acting 
on the theory of the archduke's weakness, had ordered Moreau to 
combine the operations with those of Bonaparte in Italian Tirol, 
and Jourdan to turn both flanks of his immediate opponent, and 
thus t o  prevent his joining the archduke, as well as his retreat 
into Bohemia. And, curiously enough, it was this latter, and not 
Moreau's move, which suggested to the archduke that his chance 
had come. The chance was, in fact, one dear to the 18th century 
general, catching his opponent in the act of executing a ma- 
noeuvre. 

A m b e r g  and Wiirzburg.-The decisive events of the cam- 
paign can be described very briefly, the ideas that directed them 
having been made clear. The long thin line of the archduke 
wrapped itself around Jourdan's right flank near Amberg, while 
Wartensleben fought him in front. The battle (Aug. 24) was a 
series of engagements between the various columns that met; it 
was a repetition in fact of Fleurus, without the intensity of 
fighting spirit that redeems that battle from dullness. Success 
followed, not upon bravery or even tactics, but upon the pre- 
existing strategical conditions. At the end of the day the French 
retired, and the next morning the archduke began another wide 
extension to his left, hoping to head them off. This consumed 
several days. In  the course of it  Jourdan attempted to take ad- 
vantage of his opponent's dissemination to regain the direct road 
to Wiirzburg, but the attempt was defeated by an almost for- 
tuitous combination of forces at  the threatened point. More 
effective, indeed, than this indirect pursuit was the very active 
hostility of the peasantry, who had suffered in Jourdan's advance 
and retaliated so effectually during his retreat that the army be- 
came thoroughly demoralized, both by want of food and by the 
strain of incessant sniping. Defeated again at  Wiirzburg (q.v.) on 
Sept. 3, Jourdan confined his retreat to the Lahn, and finally 
withdrew the shattered army over the Rhine. I n  the last engage- 
ment on the Lahn the young and brilliant Marceau was mortally 
wounded. Far  away in Bavaria, Moreau had meantime been 
driving Latour from one line of resistance to another. On re- 
ceiving the news of Jourdan's reverses, however, he made a rapid 
and successful retreat to  Strasbourg, evading the prince's army, 
which had ascended the Rhine valley to head him off, in the nick 

of time. 
This celebrated campaign raised the reputation of the arch- 

duke Charles to the highest point, and deservedly, for he wrested 
victory from the most desperate circumstances by the skilful and 
resolute employment of his one advantage. But this was only 
possible because Moreau and Jourdan were content to accept 
strategical failure without seeking to redress the balance by hard 
fighting. The great question of this campaign is, why did Moreau 
and Jourdan fail against inferior numbers, when in Italy Bona- 
parte with a similar army against a similar opponent won victory 
after victory against equal and superior forces? So far as it  is 
possible to summarize the answer in one phrase, i t  lies in the fact 
that though the Directory meant this campaign to be the final 
word in the Revolutionary War, for the nation a t  large this final 
word had been said at  Fleurus. I n  default of a cause, however, 
soldiers will fight for a man, and this brings us by a natural 
sequence of ideas to the war in Italy. 

THE W A R  IN ITALY 1793-97 
Hitherto we have ignored the operations on the Italian fron- 

tier, partly because they were of minor importance and partly 
because the conditions out of which Bonaparte's first campaign 
arose can be best considered in connection with that cam- 
paign itself. I t  has been mentioned that in 1792 the French 
overran Savoy and Nice. I n  1793 the Sardinian army and a small 
auxiliary corps of Austrians waged a desultory mountain warfare 
against the Army of the Alps about Brian~on and the Army of 
Italy on the Var. That furious offensive on the part of the French, 
which signalized the year 1793 elsewhere, was made impossible 
here by the counter-revolution in the cities of the Midi. In  1794, 
when this had been crushed, the intention of the French govern- 
ment was to take the offensive against the Austro-Sardinians. 
The first operation was to  be the capture of Oneglia. The con- 
centration of large forces in the lower Rhone valley had naturally 
infringed upon the areas told off for the provisioning of the 
Armies of the Alps (Kellermann) and of Italy (Dumerbion); 
indeed, the sullen population could hardly be induced to feed the 

troops suppressing the revolt, still less the distant frontier armies. 
Thus the only source of supply was the Riviera of Genoa: "Our 
connections with this district are imperilled by the corsairs of 
Oneglia (a  Sardinian town) owing to the cessation of our opera- 
tions afloat. The army is living from hand to mouth," wrote the 
younger Robespierre in Sept. 1793. Vessels bearing supplies from 
Genoa could not avoid the corsairs by taking the open sea, for 
there the British fleet was supreme. The Army of Italy began 
operations in April, and not only was Oneglia captured, but also 
the Col di Tenda. Napoleon Bonaparte served in these affairs 
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on the headquarters staff. Meantime the Army of the Alps had 
possessed itself of the Little St. Bernard and Mont Cenis, and 
the Republicans were now (May) masters of several routes into 
Piedmont. But the Alpine roads merely led to fortresses, and 
both Carnot and Bonaparte-who had by now captivated the 
younger Robespierre and become the leading spirit in Dumerbion's 
army-considered that the Army of the Alps should be weakened 
to the profit of the Army of Italy, and that the time had come to 
disregard the feeble neutrality of Genoa, and to advance over the 
Col di Tenda. 

Bonapar te  i n  1794.-Bonaparte's first suggestion for a rapid 
condensation of the French cordon, and an irresistible blow on 
the centre of the Allies by Tenda-Coni, came to nothing owing 
to the waste of time in negotiations between the generals and the 
distant Committee, and meanwhile new factors came into play. 
The capture of the pass of Argentera by the right wing of the 
Army of the Alps suggested that the main effort should be made 
against the barrier fortress of Demonte, but here again Bona- 
parte proposed a concentration of effort pn the primary and econ- 
omy of force in the secondary objective. About the same time, 
in a memoir on the war in general, he laid down his most cele- 
brated maxim: "The principles of war are the same as those of a 
siege. Fire must be concentrated on one point, and as soon as the 
breach is made, the equilibrium is broken and the rest is nothing." 
These tactical ideas of concentration and breaking the equilibrium 
he had already carried into the sphere of policy and strategy on the 
same lines. "Austria is the great enemy; Austria crushed, Ger- 
many, Spain, Italy fall of themselves. We must not disperse, but 
concentrate our attack." Bonaparte argued that Austria could be 
effectively wounded by an offensive against Piedmont, and even 
more effectively by an ulterior advance from Italian soil into Ger- 
many. But the younger Robespierre perished with his brother in 
the coup d'e'tat of 9th Thermidor, the advance was suspended, and 
Bonaparte, amongst other leading spirits of the Army of Italy, 
was arrested and imprisoned. Profiting by this moment, Austria 
increased her auxiliary corps, and the allied forces moved (in Sep- 
tember) towards the Riviera. This threat to  the French supplies 
was averted by the expedition of Dego, planned chiefly by Bona- 
parte, who had been released from prison and was a t  headquarters, 
though unemployed. 

Schdrer and Kel1ermann.-In November I 794, Dumerbion 
was replaced by  SchCrer, who was soon transferred to the Spanish 
frontier, while the plan he left, as limited in scope as in force, 
was never put into execution, for spring had scarcely arrived when 
the prospect of renewed revolts in the south of France practically 
paralysed the army. This encouraged the enemy to deliver the 
blow that had so long been feared. Their combined forces, the 
Sardinians, the Austrian auxiliary corps and the newly arrived 
Austrian main army, advanced together and forced the French 
right wing to evacuate Vado and the Genoese littoral. But at this 
juncture the conclusion of peace with Spain released the Pyrenees 
armies, and SchCrer returned to the Army of Italy at the head of 
reinforcements. H e  was faced with a difficult situation, but he 
had the means wherewith to meet it ,  as Bonaparte promptly 
pointed out. Up to this time, Bonaparte said, the French com- 
manded the mountain crest, and therefore covered Savoy and 
Nice, and also Oneglia, Loano and Vado, the ports of the Riviera. 
But now that Vado was lost the breach was made. Genoa was cut 
off, and the south of France was the only remaining resource for 
the army commissariat. Vado must therefore be retaken and the 
line reopened to Genoa. But Bonaparte's mind ranged beyond the 
immediate future. H e  calculated that if the French advanced into 
the interior by the road Savona-Ceva, the Austrians would seek 
to cover Lombardy, the Piedmontese Turin, and this separation, 
already morally accomplished, it was to  be the French general's 
task to  accentuate in fact. Next, Sardinia having been coerced into 
peace, the Army of Italy would expel the Austrians from Lom- 
bardy and connect its operations with those of the French in 
South Germany by way of Tirol. The supply question, once the 
soldiers had gained the rich valley of the Po, would solve itself. 

Loano.-This was the essence of the first of four memoranda on 
this subject prepared by Bonaparte in his Paris office. The second 
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indicated the means of coercing Sardinia-first the Austrians were 
to be driven or scared away towards Alessandria, then the French 
army would turn sharp to the left, driving the Sardinians eastward 
and north-eastward through Ceva, and this was to be the signal 
for the general invasion of Piedmont from all sides. I n  the third 
paper he framed an elaborate plan for the retaking of Vado, and 
in the fourth he summarized the contents of the other three. 
Having thus cleared his own mind as to  the conditions and the 
solution of the problem, he did his best to  secure the command 
for himself. The measures recommended by Bonaparte were 
translated into a formal and detailed order to  recapture Vado. 
To  Bonaparte the miserable condition of the Army of I ta ly was 
the most urgent incentive to  prompt action. I n  SchCrer's judg- 
ment, however, the army was unfit to take the field, and there- 
fore ex hypothesi to attack Vado, without thorough reorganization, 
and it  was only in November that the advance was finally made. 
I t  culminated, thanks once more t o  the resolute MassCna, in the 
victory of Loano (Nov. 23-24) But SchCrer thought more of the 
destitution of his own army than of the fruits of success, and con- 
tented himself with resuming possession of the Riviera. Mean- 
while the mentor, whose suggestions and personality were equally 
repugnant to  SchCrer, had undergone strange vicissitudes of fortune 
-dismissal from the headquarters staff, expulsion from the list 
of general officers, and then the "whiff of grapeshot" of 13th 
VendCmiaire, followed shortly by his marriage with Josephine, 
and his nomination to command the Army of Italy. These events 
had neither shaken his cold resolution nor disturbed his balance. 

Napoleon in Command.-The Army of Italy spent the win- 
ter of 1795-96 as before in the narrow Riviera, while on the one 
side, just over the mountains, lay the Austro-Sardinians, and on 
the other, out of range of the coast batteries but ready to pounce 
on the supply ships, were the British frigates. On Bonaparte's 
left Kellermann, with no more than 18,000, maintained a string of 
posts between Lake Geneva and the Argentera as before. Of the 
Army of Italy ~ o , o o o  watched the Tenda road and 12,000 the 
coast line. There remained for active operations some 27,000 men, 
ragged, famished and suffering in every way in spite of their vic- 
tory of Loano. The Sardinian and Austrian auxiliaries (Colli), 
25,000 men, lay between Mondovi and Ceva; a force strung out in 
the Alpine valleys opposed Kellermann; and the main Austrian 
army (commanded by Beaulieu) in widely extended cantonments 
between Acqui and Milan, numbered 30,000 field troops. Thus 
the short-lived concentration of all the allied forces for the battle 
against SchCrer had ended in a fresh separation. Austria was 
far more concerned with Poland than with the moribund French 
question, and committed as few of her troops as possible to 
this distant and secondary theatre of war. As for Piedmont, 
"peace" was almost the universal cry, even within the army. 
All this scarcely affected the regimental spirit and discipline of 
the Austrian squadrons and battalions, which had now recovered 
from the defeat of Loano. But they were important factors for 
the new general-in-chief on the Riviera, and formed the basis of 
his strategy. 

Bonaparte's first task was to  grasp the reins and to prepare 
his troops, morally and physically, for active work. I t  was not 
merely that a young general with many enemies, a political fa- 
vourite of the moment, had been thrust upon the army. The army 
itself was in a pitiable condition. Whole companies with their 
officers went plundering in search of mere food, the horses had 
never received as much as half-rations for a year past, and even 
the generals were half-starved. Thousands of men were barefooted 
and hundreds were without arms. But in a few days he had se- 
cured an almost incredible ascendancy over the sullen, starved, 
half-clothed army. 

"Soldiers," he told them, "you are famished and nearly naked. 
The government owes you much, but can do nothing for you. 
Your patience, your courage, do you honour, but give you no 
glory, no advantage. I will lead you into the most fertile plains 
of the world. There you will find great towns, rich provinces. 
There you will find honour, glory and riches. Soldiers of the 
Army of Italy, will you be wanting in courage?" 

H e  augmented his army of operations to about 40,000, a t  the 
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expense of the coast divisions, and set on foot also two small cav- 
alry divisions, mounted on the half-starved horses that had sur- 
vived the winter. Then he announced that the army was ready 
and opened the campaign. If the present separation of the Allies 
continued, he proposed to overwhelm the Sardinians first, before 
the Austrians could assemble from winter quarters, and then to 
turn on Beaulieu. I f ,  on the other hand, the Austrians, before he 
could strike his blow, united with Colli, he proposed to frighten 
them into separating again by moving on Acqui and Alessandria. 
Hence Carcare, where the road from Acqui joined the "cannon- 
road" over the Apennines to Ceva, was the first objective of his 
march, and from there he could manoeuvre and widen the breach 
between the allied armies. His scattered left wing would assist 
in  the attack on the Sardinians as  well as it  could-for the imme- 
diate attack on the Austrians its co-operation would of course 
have been out of the question. In  any case he grudged every 
week spent in administrative preparation. The delay due to this, 
as a matter of fact, allowed a new situation t o  develop. Beaulieu 
was himself the first to  move, and he moved towards Genoa in- 
stead of towards his Allies. The gap between the two allied wings 
was thereby widened, but it  was no longer possible for the French 
to use it, for their plan of destroying Colli while Beaulieu was in- 
efect ive  had collapsed. 

I n  connection with a plan for a Genoese loan, and to facilitate 
the movement of supply convoys, a small French force had been 
pushed forward to Voltri. Bonaparte ordered i t  back as soon as 
he arrived at  the front, but the alarm was given. The Austrians 
broke up from winter quarters a t  once, and rather than lose the 
food supplies a t  Voltri, Bonaparte actually reinforced MassCna at  
that place, and gave him orders to hold on as long as possible, 
cautioning him only to  watch his left rear (Montenotte). But he 
did not abandon his purpose. Starting from the new conditions, he 
devised other means, as we shall see, for reducing Beaulieu to in- 
effectiveness. The French advance to Voltri had not only spurred 
Beaulieu into activity, but convinced him that the bulk of the 
French army lay east of Savona. H e  therefore made Voltri the 
object of a converging attack, not with the intention of destroying 
the French army but with that of "cutting its communications with 
Genoa and expelling it  from the only place in the Riviera where 
there were sufficient ovens to  bake its bread." As the Sardinians 
and auxiliary Austrians were ordered to extend leftwards on Dego 
to close the gap that Beaulieu's advance on Genoa-Voltri opened 
up, and the furthest to  the right of Beaulieu's own columns had 
orders to  seize Monte Legino, the wings were therefore so far 
connected that Colli wrote to Beaulieu on this day "the enemy 
will never dare t o  place himself between our two armies." The 
event belied the prediction, and the proposed minor operation 
against granaries and bakeries became the first act of a decisive 
campaign. 

On the night of April 9 the French were grouped as follows: 
brigades under Garnier and Macquard a t  the Finestre and Tenda 
passes, SCrurier's division and Rusca's brigade east of Garessio; 
Augereau's division about Loano, Meynier's a t  Finale, Laharpe's 
a t  Savona with an outpost on the Monte Legino, and Cervoni's 
brigade at  Voltri. M a s s h a  was in general charge of the l a s ~ -  
named units. The cavalry was far  in rear beyond Loano. Colli's 
main force was around Coni and Mondovi-Ceva, the latter group 
connecting with Beaulieu by a detachment under Provera between 
Millesimo and Carcare. Of Beaulieu's army, Argenteau's division, 
still concentrating to  the front in many small bodies, extended 
over the area Acqui-Dego-Sassello. Vukassovich's brigade was 
equally extended between Ovada and the mountain-crests above 
Voltri, and Pittoni's division was grouped around Gavi and the 
Bocchetta, the two last units being destined for the attack on 
Voltri. Farther t o  the rear was Sebottendorf's division around 
Alessandria-Tortona. On the afternoon of the 10th Beaulieu de- 
livered his blow a t  Voltri, not, as he anticipated, against three- 
quarters of the French army, but against Cervoni's detachment. 
This, after a long irregular fight, slipped away in the night to 
Savona. Discovering his mistake next morning, Beaulieu sent 
back some of his battalions to  join Argenteau. But there was 
no road by  which they could d o  so save the dCtour through Acqui 

and Dego, and long before they arrived Argenteau's advance on 
Monte Legino had forced on the crisis. On the 11th (a day be- 
hind time), this general drove in the French outposts, but he soon 
came on three battalions under Col. Rampon, who threw himself 
into some old earthworks that lay near, and said to his men, "We 
must win or die here, my friends." His redoubt and his men 
stood the trial well, and when day broke on the 12th Bonaparte 
was ready to deliver his first "Napoleon-stroke." 

Montenotte.-The principle that guided him in the subsequent 
operations may be called that of "concentrating a temporary 
superiority of force a t  the point of balance." Touch had been 
gained with the enemy all along the long line between the Tenda 
and Voltri, and he decided to concentrate swiftly upon the nearest 
enemy-Argenteau. Augereau's division, or such part of it  as 
could march at  once, was ordered to Mallare. MassCna, with 9,000 
men, was to  send two brigades in the direction of Carcare and 
Altare, and with the third tc swing round Argenteau's right and to 
head for Montenotte village in his rear. Laharpe with 7.000 (it 
had become clear that the enemy at  Voltri would not pursue their 
advantage) was to  join Rampon, leaving only Cervoni and two 
battalions in Savona. SCrurier and Rusca were to keep the Sar- 
dinians in front of them occupied. The far-distant brigades of 
Garnier and Macquard stood fast, but the cavalry drew eastward 
as quickly as its condition permitted. I n  rain and mist on the 
early morning of the 12th the French marched up from all quar- 
ters, while Argenteau's men waited in their cold bivouacs for light 
enough to resume their attack on Monte Legino. About nine the 
mists cleared, and heavy fighting began, but Laharpe held the 
mountain, and hlassCna with his nearest brigade stormed forward 
against Argenteau's right. A few hours later, seeing Augereau's 
columns heading for their line of retreat, the Austrians retired, 
sharply pressed, on Degq. The threatened intervention of Provera 
was checked by Augereau's presence at  Carcare. 

Montenotte was a brilliant little victory, and one can imagine 
its effects on the but lately despondent soldiers of the Army of 
Italy, but only two-thirds of Argenteau's force, and none of the 
other divisions, had been beaten, and the heaviest fighting was to 
come. Bonaparte, eager to begin at  once the subjugation of the 
Piedmontese (for which purpose he wanted to bring SCrurier and 
Rusca into play) sent only Laharpe's division and a few details 
of MassCna's, under the latter, towards Dego. These were to  pro- 
tect the main attack from interference by the forces that had 
been engaged at  Montenotte (imagined to be Beaulieu's main 
body), the said main attack being delivered by Augereau's division, 
reinforced by most of MassCna's, on the positions held by Provera. 
The latter, only 1,000 strong to Augereau's 9,000, shut himself in 
the castle of Cossaria, which, imitating Rampon, he defended 
against a series of furious assaults. Kot until the morning of the 
14th was his surrender secured, after his ammunition and food 
had been exhausted. 

Argenteau also won a day's respite on the 13th, for Laharpe did 
not join MassCna till late, and nothing took place opposite Dego 
but a little skirmishing. During the day Bonaparte saw for him- 
self that he had overrated the effects of Montenotte. Beaulieu, on 
the other hand, underrated them, treating it as a mishap that was 
more than counterbalanced by his own success in "cutting off the 
French from Genoa." H e  began to reconstruct his line on the 
front Dego-Sassello, trusting to  Colli to harry the French until the 
Voltri troops had finished their dCtour through Acqui and re- 
joined Argenteau. This, of course, presumed that Argenteau's 
troops were intact and Colli's able to move, which was not the 
case with either. Not until the afternoon of the 14th did Beaulieu 
place a few extra battalions at  Argenteau's disposal "to be used 
only in case of extreme necessity," and order Vukassovich from 
the region of Sassello to "make a diversion" against the French 
right qith two battalions. 

DegorThus Argenteau, already shaken, was exposed t o  de- 
struction. On the 14th, after Provers's surrender, MassCna and 
Laharpe, reinforced until they had nearly a two-to-one supe- 
riority, stormed Dego and killed or captured 3,000 of Argenteau's 
j ,  joo men, the remnant retreating in disorder to Acqui. But noth- 
ing was done towards the accomplishment of the purpose of 
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destroying Colli on that day, save that SCrurier and Rusca began 
to close in to meet the main body between Ceva and Millesimo. 
Bloreover, the victory at  Dego had produced its usual results on 
the wild fighting swarms of the Republicans, who threw them- 
selves like hungry wolves on the little town, without pursuing the 
beaten enemy or even placing a single outpost on the Acqui road. 
In this state, during the early hours of the ~ g t h ,  Vukassovich's 

brigade,' marching up from Sassello, surprised them, and they 
broke and fled in an instant. The whole morning had to be spent 
in rallying them a t  Cairo, and Bonaparte had for the second time 
to postpone his union with SCrurier and Rusca, who meanwhile, 
isolated from one another and from the main army, were groping 
forward in the mountains. A fresh assault on Dego was ordered, 
and after very severe fighting, MassCna and Laharpe sutceeded 
late in the evening in retaking it. Vukassovich lost heavily, but 
retired steadily and in order on Spigno. The killed and wounded 
numbered probably about 1,000 French and 1,500 Austrians, out 
of considerably less than 10,000 engaged on each side-a loss 
which contrasted very forcibly with those suffered in other bat- 
tles of the Revolutionary Wars, and by teaching the Army of Italy 
to  bear punishment, imbued i t  with self-confidence. But again 
success bred disorder, and there was a second orgy in the houses 
and streets of Dego which went on till late in  the morning and 
paralysed the whole army. 

This was perhaps the crisis of the campaign. Even now it was 
not certain that the Austrians had been definitively pushed aside, 
while it was quite clear that Beaulieu's main body was intact and 
Colli was still more an unknown quantity. But Bonaparte's inten- 
tion remained the same, to  attack the Piedmontese as quickly and 
as  heavily as possible, Beaulieu being held in  check by a containing 
force under MassCna and Laharpe. The remainder of the army, 
counting in now Rusca and SCrurier, was to move westward to- 
wards Ceva. This disposition, while i t  illustrates the Sapoleonic 
principle of delivering a heavy blow on the selected target and 
warding off interference a t  other points, shows also the difficulty 
of rightly apportioning the available means between the offensive 
mass and the defensive system, for, as it turned out, Beaulieu 
was already sufficiently scared, and thought of nothing but self- 
defence on the line Acqui-Ovada-Bocchetta, while the French of- 
fensive mass was very weak compared with Colli's unbeaten and 
now fairly concentrated army about Ceva. 

On the afternoon of the 16th the real avalanche was begun by 
Augereau's division, reinforced by other troops. Rusca joined 

1Vukassovich had'received Beaulieu's order to demonstrate with two 
battalions, and also appeals for help from Argenteau. He therefore 
brought most of his troops with him. 

JTIONARY WARS 
Augereau towards evening, and SCrurier approached Ceva from the 
south. Colli's object was now to spin out time, and having re. 
pulsed a weak attack by Augereau, and feeling able t o  repeat these 
tactics on each successive spur of the Apennines, he retired in the 
night to  a new position behind the Cursaglia. On the 17th, reas- 
sured by the absence of fighting on the Dego side, and by the news 
that no enemy remained a t  Sassello, Bonaparte released LlassCna 
from Dego, leaving only Laharpe there, and brought him over 
towards the right of the main body, which thus on the evening of 
the 17th formed a long straggling line on both sides of Ceva, 
SCrurier on the left, Ccheloned forward, Augereau, Joubert and 
Rusca in the centre, and MassCna, partly as  support, partly as  
flank guard, on Augereau's right rear. SCrurier had been bidden 
to extend well out and to strive to  get contact with MassCna, i.e., 
to  encircle the enemy. The line of supply, as a n  extra guarantee 
against interference, was changed from that of Savona-Carcare 
to that of Loano-Bardinetto. When this was accomplished, four 
clear days could be reckoned with certainty i n  which t o  deal with 
Colli. 

The latter, still expecting the Austrians to  advance t o  his as- 
sistance, had established his corps (not more than 12,000 mus- 
kets in all) in the immensely strong positions of the  Cursaglia. 
Opposite this position the French arrived, after many delays dae 
to the weariness of the troops, on the 19th. A day of irregular 
fighting followed, everywhere to  the advantage of the defenders. 
Bonaparte, fighting against time, ordered a fresh attack on the 
zoth, and only desisted when i t  became evident that the army 
was exhausted, and, in  particular, when SCrurier reported frankly 
that without bread the soldiers would not march. The  delay thus 
imposed, however, enabled him t o  clear the "cannon-road" of all 
vehicles, and to bring up  the Dego detachment t o  replace LlassCna 
in the valley of the western Bormida, the latter coming in to  the 
main army. Twenty-four thousand men, for  the  first time with a 
due proportion of cavalry and artillery, were now disposed along 
Colli's front and beyond his right flank. Colli, outnumbered by  
two to one, and threatened with envelopment, decided once more 
t o  retreat, and the Republicans occupied the Cursaglia lines on 
the morning of the ~ 1 s t  without firing a shot. But  Colli halted 
again a t  Vico, half-way to Mondovi, and while he was in  this 
unfavourable situation the pursuers came on with true Repub- 
lican swiftness, lapped round his flanks and crushed him. A few 
days later (April 27), the armistice of Cherasco put a n  end to the 
campaign before the Austrians moved a single battalion t o  his 
assistance. 

T h e  Napoleon Touch.-The interest of the campaign lies in 
the "Napoleon touch" that differentiated it  f rom other Revolu- 
tionary campaigns. Revolutionary energy was common to the 
Army of Italy and to the Army of the North. Why, therefore, 
when the war dragged on from one campaign t o  another in  the 
great plains of the Meuse and Rhine countries, did Bonaparte 
bring about so swift a decision in these cramped valleys? The 
answer is to be found partly in the exigencies of the supply service, 
but still more in Bonaparte's own personality and the strategy born 
of it. Action of some sort was the plain alternative t o  starva- 
tion. H e  would have no quarter-rations on the Riviera, but  plenty 
and to spare beyond the mountains. Strategical conditions and 
"new French" methods of war did not save Bonaparte in  the two 
crises-the Dego rout and the sullen halt of the army a t  San 
Rlichele-but the personality which made the soldiers, on the way 
to Montenotte, march barefoot past a wagon-load of new boots. 
Later critics evolved from his success the theory of "interior 
lines," but actually the method was in many respects old. What, 
therefore, in  the theory or its application was the product of 
Bonaparte's own genius and will? A comparison with Souham's 
campaign of Tourcoing will enable us  to  answer this question. 
T o  begin with, Souham found himself midway between Coburg 
and Clerfayt almost by accident, and his utilization of the advan- 
tages of his position was an expedient for the given case. Bona- 
parte, however, placed himself deliberately i n  a n  analogous situ- 
ation at  Carcare and Cairo. Then he swifty "concentrated fire, 
made the breach, and broke the equilibrium" a t  the spot where 
the interests and forces of the two allies converged and diverged. 
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R e l a t i v e  Superiority.-Another guiding idea was that of 
"relative superiority." LL'hereas Souham had been in superior 
force (go,ooo against ~ O , O O O ) ,  Bonaparte (40,000 against jo,ooo) 
was not,  and yet the Army of Italy was always placed in a posi- 
tion of relative superiority (at first about 3 to 2 and ultimately 
z to  I )  to the immediate antagonist. "The essence of strategy," 
said Bonaparte in 1797, "is, with a weaker army, always to have 
more force at  the crucial point than the enemy. But this art is 
taught neither by books nor by practice: it is a matter of tact." 
I n  this he expressed the result of his victories on his own mind 
rather than a preconceived formula which produced those vic- 
tories. But the idea, though undefined, and the method of prac- 
tice, though imperfectly worked out, were in his mind from the 
first. As soon as he had made the breach, though preparing to 
throw all availdble forces against Colli, he posted 5IassCna and 
Laharpe at  Dego to guard, not like Vandamme on the Lys against 
a real and pressing enemy, but against a possibility, and he only 
diminished the strength and altered the position of this pro- 
tective detachment in proportion as the Austrian danger dwindled 
Later in his career he defined this system as "having all possible 
strength at  the decisive point," and "being nowhere vulnerable," 
and the ar t  of reconciling these two requirements, in each case as 
it arose, was always the principal secret of his generalship At 
first his precautions (judged by events and not by the probabili- 
ties of the moment) were excessive, and the offensive mass small 
But the point is that such a system, however rough its first model, 
had been imagined and put into practice. 

The first phase of the campaign satisfactorily settled, Bonaparte 
was free to turn his attention to the "arch-enemy" to whom he 
was now considerably superior in numbers (3j.000 to 2; 000). 
The day after the signature of the armistice of Cherasco he began 
preparing for a new advance and also for the rBle of arbiter of 
the destinies of Italy. Beaulieu had fallen back into Lombardy, 
and now bordered the Po right and left of Valenza. T o  achieve 
further progress, Bonaparte had first to cross that river, and the 
point and method of crossing m7as the immediate problem, a prob- 
lem the more difficult as he had no bridge train and could only 
make use of such existing bridges as he could seize intact If he 
crossed above Yalenza he would be confronted by one river-line 
after another. Milan was his objective, and Tortona-Piacenza 
his indirect route thither T o  give himself every chance he had 
stipulated with the Piedmontese authorities for the right of pass- 
ing a t  Valenza. and he had the satisfaction of seeing Beaulieu 
fall into the trap and concentrate opposite that part of the river. 
The French meantime had moved to the region Alessandria-Tor- 
tona. Thence on May 6 Bonaparte set out for a forced march on 
Piacenza, and that night the advanced guard was 3om. on the way, 
a t  Castel San Giovanni, and Laharpe's and the cavalry dixisions 
at Stradella, Iom. behind them. Augereau was at Broni, LlassCna 
at  Salo and SCrurier near Yalenza, the whole forming a rapidly 
extending fan. jom. from point to point. If the Piacenza detach- 
ment succeeded in crossing, the army was to follow rapidly in 
its track. If,  on the other hand, Beaulieu fell back to oppose the 
advanced guard, the Yalenza divisions would take advantage of 
his absence to cross there. I n  either case, be it observed, the 
Austrians were to be evaded, not brought to action. On the 7th, 
the advanced guard under Dallemagne crossed at  Piacenza,' and, 
hearing of this, Bonaparte ordered every division except SCrurier's 
thither with all posslble speed. In  the exultation of the moment 
he mocked at  Beaulieu's incapacity, but the old Austrian was 
already on the alert. This game of manoeuvres he understood; 
already one of his divisions had arrived in close proximity to 
Dallemagne and the others were marching eastward by all avail- 
able roads. But the mobility of the French enabled them to pass 
the river before the Austrians (who had actually started a day 
in advance of them) put in an appearance, and afterwards to 
be in superior numbers at  each polnt of contact. The culmina- 
tion Bonaparte himself indicated as the turning-point of his life. 

'On entering the territory of the duke of Parma, Bonaparte imposed, 
besides other contributions, the surrender of 2 0  famous pictures, and 
thus began a practice which for many years enriched the Louvre and 
only ceased with the capture of Paris in 1814. 

"VendCmiaire and even Llontenotte did not make me think myself 
a superior being I t  was after Lodi that the idea came to me 
. . . that first kindled the spark of boundless ambition " 

L0di.-'4bandoning his original idea of giving battle, Beaulieu 
retired to the Adda, and most of his troops were safely beyond 
it before the French arrived near Lodi, but he felt it necessary 
to leave a strong rearguard on the river opposite that place to 
cover the reassembly of his columns after their scattered march. 
On the afternoon of May 10, Bonaparte, with Dallemagne, 
MassCna and Augereau, came up and seized the town. But zooyds. 
of open ground hhd to be passed from the town gate to the 
bridge, and the bridge itself was another 2j0yds. in length. A 
few hundred yards beyond it stood the Austrians, 9.000 strong 
with 14 guns. Bonaparte brought up all his guns to prevent the 
enemy from destroying the bridge. Then sending all his cavalry 
to turn the enemy's right by a ford above the town, he waited 
two hours, employing the time in cannonading the Austrian lines, 
resting his advanced infantry and closing up hlassCna's and 
Augereau's divisions. Finally he gave the order to Dallemagne's 
4,000 grenadiers, who were drawn up under cover of the town 
wall, to rush the bridge. As the column, not more than 30 men 
broad, made its appearance, it  was met by the concentrated fire 
of the Austrian guns, and half way across the bridge it checked, 
but Bonaparte himself and MassCna rushed forward, the courage 
of the soldiers revived, and, while some jumped off the bridge 
and scrambled forward in the shallow water, the remainder 
stormed on, passed through the guns and drove back the infantry 
This was, in bare outline, the astounding passage of the bridge of 
Lodi I t  was not till after the battle that Bonaparte realized 
that only a rearguard was in front of him. When he launched 
his 4,000 grenadiers he thought that on the other side there 
were four or five times that number of the enemy No aonder, 
then, that after the event he recognized in himself the flash of 
genius, the courage to risk everything, and the "tact" which, 
independent of and indeed contrary to all reasoned calculations, 
told him that the moment had come for "breaking the equi- 
librium," Lodi was a tactical success in the highest sense, in 
that the principles of his tactics rested on psychology-on the 
"sublime" part of the art of war as Saxe had called it long ago. 
The spirit produced the form, and Lodi was the prototype of the 
Napoleonic battle-contact, manoeuvre, preparation and finally 
the well-timed, massed and unhesitating assault. The failure to 
reap the strategical fruits mattered little Many months elapsed 
before this bold assertion of superiority ceased to decide the 
battles of France and Austria. 

Milan.-Sext day he set off in pursuit of Beaulieu, postpon- 
ing his occupation of the hlilanese, but the Austrians were now 
out of reach, and during the next few days the French divisions 
were installed at  various points in the area Pavia-Milan-Pizzighe- 
tone, facing outwards in all dangerous d~rections, with a central 
reserve at Milan. Thus secured, Bonaparte turned his attention 
to political and military administration. This took the form of 
exacting from the neighbouring princes money, supplies and ob- 
jects of art, and the once famished Army of Italy revelled in its 
opportunity. Kow, however, the Directory, suspicious of the too 
successful and too sanguine young general, ordered him to turn 
over the command in Upper Italy to Kellermann, and to take 
an expeditionary corps himself into the heart of the peninsula, 
there to preach the Republic and the overthrow of princes Bona- 
parte absolutely refused, and offered his resignation In  the end 
(partly by bribery) he prevailed, but the incident reawakened his 
desire to close with Beaulieu. This indeed he could now do mith 
a free hand, since not only had the Milanese been effectively 
occupied, but also the treaty with Sardinia had been ratified. 
But no sooner had he resumed the advance than it  was inter- 
rupted by a rising of the peasantry in his rear. The exactions of 
the French had in a few days generated sparks of discontent 
nhich it Mas easy for the priests and the nobles to fan into open 
flames hlilan and Pavia as well as the countryside broke into 
insurrection, and at  the latter place the mob forced the French 
commandant to surrender. Bonaparte acted swiftly and ruth- 
lessly. Bringing back a small portion of the army with him, he 
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punished Milan on the 25th, sacked and burned Binasco on the 
26th, and on the evening of the latter day, while his cavalry swept 
the open country, he broke his way into Pavia with 1,500 men 
dnd beat down all resistance. Then he advanced to the banks of 
the Llincio, where the rfmainder of the Italian campaign was 
fought out, both sides contemptuously disregarding Venetian 
neutrality. I t  centred on the fortress of hlantua, which Beaulieu, 
too weak to keep the field, and dislodged from the Mincio in the 
action of Borghetto (May 30), strongly garrisoned before retir- 
ing into Tirol. Beaulieu was soon afterwards replaced by Wurm- 
ser who brought reinforcements from Germany. 

At this point, mindful of the narrow escape fie had had of 
losing his command, Bonaparte thought it well to begln the 
resettlement of Italy. The scheme for co-operating with AIoreau 
on the Danube was indefinitely postponed, and the Army of Italy 
(now reinforced from the Army of the Alps) was again disposed 
in a protective "zone of manoeuvre." with a strong central reserve. 
Against hlantua no siege artillery mas available till the Auslridns 
in the citadel of Milan capitulated, and thus not till July 18 was 
the first parallel begun Almost a t  the same moment Rurmser 
began his ad\ ance from Trent with j5,ooo men to relieve Mantua. 

Siege of Mantua.-The protective system on which his attack 
would fall in the first instance was now as follows: Augereau 
(6,000) about Legnago, Despinoy (8.000) south-east of Verona, 
MassCna (13.000) at Verona and Peschiera, Sauret (4.500) at  
Salo and Gavardo SCrurier (12.000) was besieging Mantua, and 
the only central reserve was the cavalry (z ooo) under Kilmaine. 
The main road to Milan passed by Brescia. Sauret's brigade, 
therefore, was practically a detached post on the line of com- 
munication, and on the main defensive front less than 30,000 
men were disposed at  various points between La Corona and 
Legnago (3om. apart),  and at  a distance of I j to zom. from 
Mantua. The strength of such a disposition depended on the 
fighting power and handiness of the troops, who in each case 
would be called upon to a ~ t  as a rearguard to gain time. The 
lie of the country scarcely permitted a closer grouping, unless 
Bonaparte fell back on the old-time device of a "circumvalla- 
tion." and shut himself up in a ring of earthworks round hlantua 
-and this was impossible for want of supplies. 

As Wurmser's attack procedure has received almost universal 
condemnation, in justice it may be pointed out that the object 
of the expedition was not to win a battle by falling on the dis- 
united French with a well-concentrated army, but to overpower 

29th Quasdanovich attacked Sauret a t  Salo, drove him towards 
Desenzano, and pushed on to Gavardo and thence into Brescia. 
IVurmser expelled RlassCna's advanced guard from La Corona, and 
capturcd in succession the Monte Baldo and Rivoli posts. The 
Brenta column approached Verona with little or no fighting. News 
of this column led Bonaparte early in the day to close up Des- 
pinoy, bIassCna and Kilmaine at  Castelnuovo; and to order Auge- 
reau from Legnago to advance on Montebello (19m. east of 
Verona) against Davidovich's left rear. But after these orders 
had been despatched came the news of Sauret's defeat, and this 
moment was one of the most anxious in Bonaparte's career. H e  
could not make up his mind to give up the siege of Mantua, but 
he hurried Augereau back to the Mincio, and sent order after 
order to the officers on the lines of communication to send all 
convoys by the Cremona instead of by the Brescia road. More, 
he wrote to SCrurier a despatch which included the words "per- 
haps we shall recover ourselves . . . but I must take serious 
measures for a retreat." On the 30th he wrote: "The enemy 
have broken through our line in three places . . . and . . . cap- 
tured Brescia. You see that our communications with Milan and 
Verona are cut." Early reports that day enabled him to "place" 
the main body of the enemy opposite MassCna, and this a t  least 
helped to make his course less doubtful. Augereau was ordered 
to hold the line of the Molinella, in case Davidovich's attack, the 
least-known factor, should after all prove to be serious: MassCna 
to hold Wurmser a t  Castelnuovo as long as he could. Sauret and 
Despinoy were concentrated a t  Desenzano with orders on the 31st 
to clear the main line of retreat and to recapture Brescia. On the 
Austrian side Quasdanovich wheeled inwards, his right finally 
resting on Montechiaro and his left on Salo, and IVurmser drove 
back MassCna to the west side of the Mincio. Davidovich made 
a slight advance. 

I n  the late evening Bonaparte held a council of war a t  Rover- 
bella. The proceedings of this council are unknown, but it  a t  
any rate enabled Bonaparte to see clearly and to act. Hitherto 
he had been covering the siege of Mantua with various detach- 
ments, the defeat of any one of which might be fatal to the enter- 
prise. Thus, when he had lost his main line of retreat, he could 
assemble no more than 8,000 men at  Desenzano to win i t  back. 
Now, however, he made up his mind that the siege could not be 
continued, and bitter as was the decision, it gave him freedom. 
At this moment of crisis the instincts of the great captain came 
into play, and showed the way to a victory that would more than 
counterbalance the now inevitable failure. SCrurier was ordered 
to spike the 140 siege guns which had been so welcome a few days 
before, and, after sending part of his force to Augereau, to estab- 
lish himself with the rest a t  Marcaria on the Cremona road. The 
field forces were to be used on interior lines. On the 31st Sauret, 
Despinoy, Augereau and Kilmaine advanced westward against 
Quasdanovich. The first two found the Austrians a t  Salo and 
Lonato and drove them back, while with Augereau and the cavalry 
Bonaparte himself made a forced march on Brescia, never halting 
night or day till he reached the town and recovered his depots. 
Meantime MassCna had gradually drawn in towards Lonato, 
SCrurier had retired (night of July 31) from before Mantua, 
and Wurmser's advanced guard triumphantly entered the fortress 
(Aug. I ) .  

L o n a t o  a n d  Castig1ione.-The Austrian general now formed 
the plan of crushing Bonaparte between Quasdanovich and his 
own main body. But meantime Quasdanovich had evacuated 
Brescia under the threat of Bonaparte's advance and was now 
fighting a long irregular action with Despinoy and Sauret about 

one, any one, of the corps covering the siege, and to press straight 
forward to the relief of Mantila. New ideas and new forces, 
undiscernible to a man of 72 years of age, obliterated his achieve- 
ment by surpassing i t ;  but such as it was-a limited use of force 
for a limited object-the venture undeniably succeeded. 

The Austrians formed three corps, one (Quasdanovich, 18,000 
men) marching round the west side of the lake of Garda. the 
second (under Wurmser, about 30,000) moving directly down 
the Adige, and the third (Davidovich, 6,000) making a dCtour by 
the Brenta valley and heading for Verona by Vicenza. On the 

- - - w - 
Gavardo and Salo, and Bonaparte, having missed his expected 
target, had brought Augereau by another severe march back to 
Montechiaro. MassCna was now assembled between Lonato and 
Ponte San Marco. Wurmser's main body, weakened by the 
detachment sent to Mantua, crossed the Mincio about Valeggio 
and Goito on the and, and penetrated as far  as Castiglione, whence 
MassCna's rearguard was expelled. But a renewed advance of 
Quasdanovich, ordered by Wurmser, which drove Sauret and 
Despinoy back on Brescia and Lonato, in the end only placed a 
strong detachment of the Austrians within striking distance of 
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MassCna, who on the 3rd attacked and destroyed it, while at the 
same time Augereau recaptured Castiglione from Wurmser. On 
the 4th Sauret and Despinoy pressed back Quasdanovich beyond 
Salo and Gavardo, and IllassCna annihilated an isolated column 
which tried t o  break its way through to Wurmser. Wurmser, 
thinking rightly or wrongly that he could not now retire to the 
Mincio without a battle, drew up his whole force, close on 30,000 
men, in  the plain between Solferino and RIedole. The finale may 
be described in very few words. Bonaparte, convinced that no 
more was to  be feared from Quasdanovich, called in Despinoy's 
division to the main body and sent orders to  SCruricr, then far 
distant on the Cremona road, to  march against the left flank 
of the Austrians. On the jth the battle of Castiglione (9.v.) was 
fought. Closely contested in the first hours of the frontal attack 
till SCrurier's arrival decided the day, it  ended in the retreat of 
the Austrians over the Alincio and into Tirol, whence they had 
come. 

Thus the new way had failed to keep back LSTurmser, and the 
old had failed to  crush Bonaparte. I n  former wars a commander 
threatened as Bonaparte was would have fallen back a t  once to 
the Adda, abandoning the siege in such good time that he would 
have been able to bring off his siege artillery. Instead of this 
Bonaparte hesitated long enough to lose it, which, according to 
accepted canons, was a waste, and held his ground, which was, 
by the same rules, sheer madness. But revolutionary discipline 
was not firm enough to stand a retreat. Once i t  turned back, the 
army would have streamed away to Milan and perhaps to the 
Alps (cf. I 799). As to the manner of this fighting, even the prin- 
ciple of "relative superiority" failed him so long as he was endeav- 
ouring t o  cover the siege and again when his chief care was to  
protect his new line of retreat and to clear his old. I n  this period, 
viz., up to his return from Brescia on Aug. 2 ,  the only "mass" 
he collected delivered a blow in the air, while the covering detach- 
ments had to fight hard for bare existence. Once released from 
its trammels, the Napoleonic principle had fair play. He stood 
between Wurmser and Quasdanovich, ready to fight either or 
both. The latter was crushed, thanks to  local superiority and the 
resolute leading of RfassCna, but a t  Castiglione Wurmser actually 
outnumbered his opponent till the last of Bonaparte's precaution- 
ary dispositions had been given up, and SCrurier brought back 
from the "alternative line of retreat" to the battlefield. The moral 
is, again, that it was not the mere fact of being on interior lines 
that gave Bonaparte the victory, but his "tact," his fine apprecia- 
tion of the chances in his favour, measured in terms of time, space, 
attacking force and containing power. All these factors were 
greatly influenced by the ground, which favoured the swarins and 
columns of the French and deprived the brilliant Austrian cav- 
alry of its power to  act. But of f a r  greater importance was the 
mobility that Bonaparte's personal force imparted to the French. 
Bonaparte himself rode five horses to death in three days, and 
Augereau's division marched from Roverbella to  Brescia and back 
to Montechiaro, a total distance of nearly 50m., in  about 36 
hours. This indeed was the foundation of his "relative superi- 
ority," for every hour saved in the time of marching meant more 
freedom to destroy one corps before the rest could overwhelm 
the covering detachments and come to its assistance. 

By the end of the second week in August the blockade of 
Mantua had been resumed, without siege guns. But still under 
the impression of a great victory gained, Bonaparte was planning 
a long forward stride. H e  thought that by advancing past Rfantua 
directly on Trieste and thence onwards to the Semmering he could 
impose a peace on the emperor. The  Directory, however, which 
had by now focussed its attention on the German campaign, or- 
dered him to pass through Tirol and to co-operate with Moreau, 
and this plan, Bonaparte, though protesting against an Alpine 
venture being made so late in the year, prepared to execute. 
Wurmser r7as thought to  have posted his main body near Trent, 
and to have detached one division to Bassano "to cover Trieste." 
The French advanced northward on the and, in three disconnected 
columns which successfully combined and drove the enemy before 
them to Trent. There, however, they missed their target. Wurm- 
se r  had already drawn over the bulk of his army (22,000) into 

the Val Sugana, whence with the Bassano division as his advanced 
guard, he intended once more to relieve Mantua, while David- 
ovich with 13,ooo (excluding detachments) was to hold Tirol 
against any attempt of Bonaparte to join forces with Moreau. 

Thus Austria was preparing to hazard a second (as in the 
event she hazarded a third and a fourth) highly trained and expen- 
sive professional army in the struggle for the preservation of a 
fortress, and we must conclude that there were weighty reasons 
which actuated so notoriously cautious a body as the Council 
of JVar in making this unconditional venture. While Ifantus 
stood, Bonaparte, for all his energy and sanguineness, could not 
press forward into Friuli and Carniola, and immunity from a 
Republican visitation was above all else important for the Vienna 
statesmen, governing as they did more or less discontented and 
heterogeneous populations that had not felt the pressure of war 
for a century and more. If we neglect pure theory, and regard 
strategy as the handmaiden of statesmanship-which fundamen- 
tally it is-we cannot condemn the Vienna authorities unless it  be 
first proved that they grossly exaggerated the possible results of 
Bonaparte's threatened irruption. 

Bassan0.-When MassCna entered Trent on the morning of 
Sept. 5 ,  Bonaparte became aware that the forcein his front was 
a mere detachment, and news soon came in that Wurmser was 
in the Val Sugana about Priinolano and at  Bassano. This move 
he supposed to be intended to cover Trieste. He therefore in- 
formed the Directory that he could not proceed with the Tirol 
scheme, and spent one more day in driving Davidovich well away 
from Trent. Then leaving Vaubois to watch him, Bonaparte 
marched Augereau and MassCna, with a rapidity he scarcely ever 
surpassed, into the Val Sugana. SVurmser's rearguard was at- 
tacked and defeated again and again, and SVurmser himself felt 
compelled to stand and fight, in the hope of checking the pursuit 
before reaching the plains. Half his army had already reached 
Montebello on the Verona road, and with the rear half he posted 
himself a t  Bassano, where on the 8th he was defeated with heavy 
losses. Then began a strategic pursuit or general chase, and in 
this Bonaparte at  first directed the pursuers so as to cut off 
Wurmser from Trieste, not iron Mantua. Late on the gth, Bona- 
parte realized that his opponent was heading for Llantua via 
Legnago and despite the fresh cast his net closed so rapidly that 
IVurmser barely succeeded in reaching LIantua on the ~ a t h ,  with 
all the columns of the French, weary as most of them were, con- 
verging in hot pursuit. After an attempt to keep the open field, 
defeated in a general action on the 15th, the relieving force was 
merged in the garrison, now some 28,000 in all. So ended the 
episode of Bassano, the most brilliant feature of which m-as the 
marching power of the French infantry. Between the 5th and 
the r ~ t h ,  besides fighting three actions, MassCna had marched 
Ioom. and Augereau 114. 

Alvintzi was now appointed to command a new army of relief. 
Practically the whole of the fresh forces available were in Carni- 
ola, the military frontier, etc., while Davidovich was still in Tirol. 
Alvintzi's intention was to assemble his new army (29,000) in 
Friuli, and to move on Bassano. Meantime, Davidovich (18,000) 
was to capture Trent, and the two columns were to connect by 
the Val Sugana. All being well, Alvintzi and Davidovich, still 
separate, were then to converge on the Adige between Verona 
and Legnago. Wurmser was to co-operate by vigorous sorties. At 
this time Bonaparte's protective system was as follows: Kilmaine 
(9,000) investing Mantua, Vaubois ( ~ o , o o o )  at  Trent, and 
MassCna (9,000) at  Bassano and Treviso, Augereau (9,000) and 
Macquard (3,000) a t  Verona and Villafranca constituting, for the 
first time in these operations, important mobile reserves. Hearing 
of Alvintzi':: approach in good time, he meant first to  drive back 
Davidovich, then with Augereau, MassCna, Rlacquard and 3,000 
of Vaubois's force to  fall upon Alvintzi who, he calculated, would 
at  this stage have reached Bassano, and finally to send back a 
large force through the Val Sugana to attack Davidovich. This 
plan miscarried. 

By Nov. 7 Davidovich had forced Vaubois back to Rivoli, and 
Alvintzi pressed forward within gm. of Vicenza. Bonauarte 
watched carefully for an opportunity to strike out, and on the 8th 
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massed his troops closely around the central part of Verona. On 
the gth, to give himself air, he ordered Masskna to join Vaubois, 
and to drive back Davidovich at  all costs. But before this order 
was executed, reports came in that Davidovich had suspended his 
advance. The 10th and 11th were spent by both sides in relative 
inaction, the French waiting on events and opportunities, the 
Austrians resting after their prolonged exertions. Then on the 
afternoon of the ~ ~ t h ,  being informed that Alvintzi was approach- 
ing, Bonaparte decided to attack him. On the 12th Alvintzi's ad- 
vanced guard was assailed at  Caldiero. But the troops in rear 
came up rapidly, and by 4 P.M. the French were defeated all along 
the line and in retreat on Verona. Bonaparte's situation was now 
indeed precarious. H e  was on "interior lines" it is true, but he had 
neither the force nor the space necessary for the delivery of rapid 
radial blows. Alvintzi was in superior numbers, as Caldiero had 
proved, and at  any moment Davidovich, who had twice Vaubois' 
force, might advance to the attack of Rivoli. The reserves had 
proved insufficient, and Kilmaine had to be called up from Man- 
tua, which was thus for the third time freed from the blockaders. 
Bonaparte chose a daring move on the enemy s rear in preference 
to  the hazards of a retreat, though it was not until the evening 
of the 14th that he actually issued the fateful order. 

The Austrians, too, had selected the 15th as the date of their 
final advance on Verona, Davidovich from the north, Alvintzi via 
Zevio from the south. But Bonaparte was no longer there; leaving 
Vaubois to hold Davidovich as best he might, he had collected the 
rest of his small army between Albaro and Ronco. His plan seems 
to have been to cross the Adige well in rear of the Austrians. to 
march north and establish himself on the Verona-Vicenza highway, 
where he could supply himself from their convoys. The troops 
passed the Adige in three columns near Ronco and Albaredo, and 
marched forward along the dikes, with deep marshes and pools 
on either hand. If Bonaparte's intention was to reach the dry 
open ground of San Bonifacio in rear of the Austrians, it was not 
realized, for the Austrian army, instead of being at the gates of 
Verona, was still between Caldiero and San Bonifacio, heading, 
as we know, for Zevio. Thus Alvintzi was able, easily and swiftly, 
to wheel to the south. 

Arco1a.-The battle of Arcola almost defies description. The 
first day passed in a series of resultless encounters between the 
heads of the columns as they met on the dikes. In  the evening 
Bonaparte withdrew over the Adige, expecting every moment to 
be summoned to Vaubois' aid. But Datidovich remained inactive, 
and on the 16th the French again crossed the river. Massena from 
Ronco advanced on Porcile, driving the Austrians along the cause- 
way thither, but on the side of Arcola, Alvintzi had deployed a 
considerable part of his forces on the edge of the marshes, within 
musket shot of the causeway by which Bonaparte and Augereau 
had to pass, along the Austrian front, to  reach the bridge of Arcola. 
In  these circumstances the second day's battle was more murder- 
ous and no more decisive than the first, and again the French re- 
treated to Ronco. But Davidovich again stood still, and with ex- 
traordinary resolution, Bonaparte ordered a third assault for the 
~ i t h ,  trying a fresh tactical move. MassCna again advanced on 
Porcile, Robert's brigade on Arcola, but the rest, under Augereau, 
were to pass the Alpone near its confluence with the Adige, and 
joining various small bodies which passed the main stream lower 
down, to storm forward on dry ground to Arcola. The Austrians, 
however, themselves advanced from Arcola, overwhelmed Robert's 
brigade on the causeway and almost reached Ronco. This was 
perhaps the crisis of the battle, for Augereau's force was now on 
the other side of the stream, and MassCna, with his back to the 
new danger, was approaching Porcile. But the fire of a deployed 
regiment stopped the head of the Austrian column; hIass6na, 
turning about, cut into its flank on the dike; and Augereau, gath- 
ering force, was approaching Arcola from the south. The bridge 
and the village were evacuated soon afterwards, and RfassCna and 
Augereau began to extend in the plain beyond. But the Austrians 
still sullenly resisted. I t  was at this moment that Bonaparte se- 
cured victory by a mere ruse, but a ruse which would have been 
unprofitable and ridiculous had it not been based on his fine sense 
of the moral conditions. Both sides were nearly fought out, and 

he sent a few trumpeters to the rear of the Austrian army to sound 
the charge. They did so, and in a few minutes the Austrians were 
streaming back to San Bonifacio. This ended the drama of Arcola, 
which more than any other episode of these wars, perhaps of any 
wars in modem history, centres on the personality of the hero. 
I t  is said that the F r e n ~ h  fought without spirit on the first day, and 
yet on the second and third Bonaparte had so thoroughly imbued 
them with his own will to conquer that in the end they prevailed 
over an enemy nearly twice their own strength. 

The climax was reached just in time, for on the 17th Vaubois 
was completely defeated at Rivoli and withdrew t o  Peschiera, 
leaving the Verona and hlantua roads completely open to David- 
ovich. But on the 19th Bonaparte turned upon him, and com- 
bining the forces of I'aubois, MassCna and Augereau against him, 
drove him back to Trent. Meantime Alvintzi returned from Vi- 
cenza to San Bonifacio and Caldiero (Nov. 21), and Bonaparte 
at  once stopped the pursuit of Davidovich. On the return of the 
French main body to Verona, Alvintzi finally withdrew, Wurmser, 
who had emerged from hlantua on the agrd, was driven in again, 
and this epilogue of the grext struggle came to a feeble end because 
neither side was now cap,lble of prolonging the crisis. I n  Jan. 
I 797 Alvintzi renewed his advance with all the forces that could 
be assernbled for a last attempt to save Mantua. At  this time 8,000 
men under SCrurier blockaded Mantua. MassCna (9,000) was a t  
Verona, Joubert (Vaubois' successor) a t  Rivoli with ~ o , o o o ,  Au- 
gereau at  Lcgnago with 9,000. In  reserve were Rey's division 
(4.000) between Brescia and Montechiaro, and Victor's brigade 
at  Goito and Castelnuovo. On the other side Alvintzi's location 
was the reverse of that in the previous campaign, for while he 
had 9,000 men under Provera at  Padua, 6,000 under BayaliE a t  
Bassano, he himself with 28,000 men stood in the Tirol about 
Trent. This time he intended to make his principal effort on the 
Rivoli side. Provera was to capture Legnago on Jan. 9, and Bay- 
ali? I7erona on the 12th, while the main army was t o  deliver i ts  
blow against the Rivoli position on the 13th. 

Rivo1i.-The first marches of this scheme were duly carried 
out, and several days elapsed before Bonaparte was able to  dis- 
cern the direction of the real attack. Augereau fell back, skirm- 
ishing a little, as Provera's and BayaliE's advance developed On 
the ~ ~ t h ,  when the latter was nearing Verona, Alvintzi's leading 
troops appeared in front of the Rivoli position. On the 12th 
BayaliE, weakened by sending reinforcements to Alvintzi, made an 
unsuccessful attack on Verona, Provera, farther south, remaining 
inactive. On the 13th, Bonaparte, still in doubt, launched Mas- 
sCna's division against BayaliE, who was driven back to San Boni- 
facio; but a t  the same time definite news came from Joubert that 
Alvintzi's main army was in front of La Corona. From this point 
begins the decisive, though by no means the most intense or dra- 
matic, struggle of the campaign. Once he felt sure of the situa- 
tion Bonaparte acted promptly. Joubert was ordered to hold on 
to Rivoli a t  all costs. Rey was brought up by a forced march to 
Castelnuovo, where Victor joined him, and ahead of them both 
3IassCna was hurried on to Rivoli. Bonaparte himself joined 
Joubert on the night of the 13th. There he saw the watch-fires of 
the enemy in a semicircle around him, for Alvintzi, thinking that 
he had only to deal with one division, had begun a widespread 
enveloping attack. The horns of this attack were as yet so far 
distant that Bonaparte, instead of extending on an equal front, 
only spread out a few regiments to gain an hour or two and t o  
keep the ground for 9lassCna and Rey, and on the morning of 
Jan. 14, with ~ o , o o o  men in hand against 26,000, he fell upon the 
central columns of the enemy as they advanced up  the steep broken 
slopes of the foreground. The fighting was severe, but Bonaparte 
had the advantage. MassPna arrived a t  9 A.M., and a little later 
the column of Quasdanovich, which had moved along the Adige 
and was now attempting to gain a foothold on the plateau in rear 
of Joubert, was crushed by the converging fire of Joubert's right 
brigade and by Massha's guns, their rout being completed by the 
charge of a handful of cavalry under Lasalle. The right horn of 
Alvintzi's attack, when at  last it swung in upon Bonaparte's rear, 
was caught between MassCna and the advancing troops of Rey and 
annihilated, and even before this the dispirited Austrians were in 
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full retreat. A last alarm, caused by the appearance of a French 
infantry regiment in their rear (this had crossed the lake in boats 
from Salo), completed their demoralization, and though less than 
2,000 had been killed and wounded, some 12,000 Austrian prison- 
ers were left in the hands of the hictors. Rivoli was indeed a moral 
triumph. After the ordeal of Arcola, the victory of the French 
was a foregone conclusion a t  each point of contact. Bonaparte 
refrained from striking so long as his information was incomplete, 
but he knew now from experience that his covering detachment, 
if well led, could not only hold its own without assistance until it 
had gained the necessary information, but could still give the rest 
of the army time to act upon it. Then, when the centre of gravity 
had been ascertained, the French divisions hurried thither, caught 
the enemy in the act of manoeuvring and broke them up. And if 
that confidence in success which made all this possible needs a 
special illustration, it  may be found in Bonaparte sending Murat's 
regiment over the lake to place a mere 2,000 bayonets across the 
line of retreat of a whole army. Alvintzi's manoeuvre was faulty 
neither strategically in the first instance, nor tactically as regards 
the project of enveloping Joubert on the 14th. I t  failed because, 
apart from Bonaparte's genius, Joubert and his men were better 
soldiers than their Austrian opponents, and because a French divi- 
sion could move twice as fast as an Austrian division, and from 
these two factors a new form of war was evolved, the essence of 
which was that, for a given time and in a given area, a small force 
of the French should engage and hold a much larger force of the 
enemy. 

The remaining operations can be very briefly summarized. Pro- 
Vera, sti!l advancing on Mantua, joined hands there with Wurmser, 
and for a time held Serurier a t  a disadvantage. But hearlng of 
this, Bonaparte sent back MassCna from the field of Rivoli, and 
that general, with Augereau and SCrurier, not only forced f urmser 
to  retire again into the fortress, but compelled Provera to lay down 
his arms. And on Feb. 2 ,  1797, Mantua, and with it what was left 
of \irurmser's army, surrendered. The campaign of 1797, which 
ended the war of the First Coalition, was the brilliant sequel of 
these hard-won victories. Austria had decided to save Mantua at 
all costs, and had lost her armies in the attempt, a loss which was 
not compensated by the "strategic" victories of the archduke. 
Thus the Republican "visitation" of Carinthia and Carniola was 
one swift march-politically glorious, if dangerous from a purely 
military standpoint-of Bonaparte's army to the Semmering. 
The archduke, who was called thither from Germany, could do no 
more than fight a few rearguard actions and make threats against 
Bonaparte's rear, which the latter, with his usual "tact," ignored. 

On the Rhine, as in 1795 and 1796, the armies of the Sambre- 
and-Meuse (Hoche) and the Rhine-and-Moselle (Moreau) were 
opposed by the armies of the Lower Rhine (JVerneck) and of the 
Upper Rhine (Latour). hloreau crossed the river near Strasbourg 
and fought a series of minor actions. Hoche, !ike his predecessors, 
crossed a t  Ddsseldorf and Keuwied and fought his way to the 
Lahn, where for the last time in the history of these wars, there 
was an irregular widespread battle. But Hoche, in this his last 
campaign, displayed the brilliant energy of his first, and delivered 
the "series of incessant blows" that Carnot had urged upon Jour- 
dan the year before. Li'erneck was driven with ever-increasing 
losses from the lower Lahn to Wetzlar and Giessen. Thence, 
pressed hard by the French left wing under Championnet, he re- 
tired on the Nidda, only to find that Hoche's right had swung 
completely round him. Nothing but the news of the armistice of 
Leoben saved him from envelopment and surrender. This gen- 
eral armistice was signed by Bonaparte, on his own authority and 
to the intense chagrin of the Directory and of Hoche, on April 
18, and was the basis of the peace of Campo Formio. 

BONAPARTE IN EGYPT 
Within the scope of this article, yet far more important from 

its political and personal than from its general military interest, 
comes the expedition of Bonaparte to Egypt and its sequel. (See 
also EGYPT: His tory;  NAPOLEON I ;  etc.) Bonaparte left Toulon on 
M a y  19, 1798, a t  the same time as his army (40,000 strong in 400 
transports) embarked secretly a t  various ports. Nelson's fleet 

was evaded, and, capturing Malta en  rozrte, the armada reached the 
coast of Egypt on July I. The Republicans stormed Alexandria 
on the 2nd. Between Embabeh and Gizeh, on the left bank of the 
Nile, 60,000 11amelukes were easily dispersed on the 21st (battle 
of the Pyramids), the French for the most part marching and 
fighting i n  the chequer of infantry squares that afterwards be- 
came the classical formation for desert warfare. While his lieu- 
tenants pursued the more important groups of the enemy, Bona- 
parte entered Cairo in triumph, and proceeded to organize Egypt 
as a French protectorate. Meantime Nelson, though too late to 
head off the expedition, had annihilated the squadron of Admiral 
Brueys. This blow severed the army from the home country, and 
destroyed all hope of reinforcements. But to eject the French al- 
ready in Egypt, military invasion of that country was necessary. 
The first attempts at  this were made in September by the Turks 
as overlords of Egypt. Bonaparte-after suppressing a revolt in 
Cairo-marched into Syria to meet them, and captured El  Arish 
and Jaffa; a t  the latter place the prisoners, whom he could afford 
neither to  feed, to release, nor to guard, were shot by his order. 
But he was brought to  a standstill (March 17-May 20) before 
the half-defensible fortifications of Acre, held by a Turkish garri- 
son and animated by the leadership of Sir Sidney Smith, 
In  May, though meantime a Turkish relieving army had been 
severely beaten in the battle of Mount Tabor (April 16, 1799)~ 
Bonaparte gave up his enterprise and returned to Egypt, where he 
won a last victory in annihilating at  Aboukir, with 6,000 of his 
own men, a Turkish army 18,ooo strong that had landed there 
(July 25, 1799). With this tactical success to  set against the 
Syrian reverses, he handed over the command to KlCber and re- 
turned to France (hug. 22) to ride the storm in a new coup d'e'tat, 
the "18th Brumaire." KlCber, attacked by the English and Turks, 
concluded the convention of El  Arish (Jan. 2 7 ,  18oo), whereby 
he secured free transport for the army back to France. But this 
convention was disavowed by the British Government, and Kleber 
prepared to hold his ground. On March 20, 1800, he thoroughly 
defeated the Turkish army a t  EIeliopolis and recovered Cairo, and 
French influence was once more in the ascendant in Egypt, when 
its director was murdered by a fanatic on June 14, the day of 
Marengo. KlCber's successor, the incompetent Menou, fell an 
easy victim to the British expeditionary force under Sir Ralph 
Abercromby in 1801. The British forced their way ashore at  
Aboukir on March 8. On the ~ 1 s t  Abercromby won a decisive 
battle, and himself fell in the hour of victory. (See ALEXANDRIA: 
Battle of 1801.) His successor, Gen. Hely Hutchinson, slowly 
followed up this advantage, and received the surrender of Cairo in 
July and of Alexandria in August, the dkbris of the French army 
being given free passage back to France. Meantime a mixed force 
of British and native troops from India, under Sir David Baird, 
had landed at Kosseir and marched across the desert to Cairo. 

THE WAR OF THE SECOND COALITION 
In the autumn of 1798, while Bonaparte's Egyptian expedition 

was in progress, and the Directory was endeavouring at  home to 
reduce the importance and the predominance of the army and its 
leaders, the Powers of Europe once more allied themselves, not 
now against the principles of the Republic, but against the Treaty 
of Campo Formio. Russia, Austria, England, Turkey, Portugal, 
Naples and the pope formed the Second Coalition. The war began 
with an advance into the Roman States by a worthless and ill- 
behaved Keapolitan army (commanded, much against his will, 
by Mack), which the French troops under Championnet destroyed 
with ease. Championnet then revolutionized Naples. After this 
unimportant prelude the curtain TOSe on a general European war. 
The Directory, which now had a t  its command neither numbers 
nor enthusiasm, prepared as best it  could to meet the storm. 
Four armies, numbering only 160,000, were set on foot, in Holland 
(Brune, 24,000) ; on the Upper Rhine (Jourdan, 46,000) ; in 
Switzerland, which had been occupied in 1798 (MassCna, 30,000) ; 
and in Upper Italy (SchCrer, 60,000). In  addition there was 
Championnet's army, now commanded by Macdonald, in southern 
Italy. All these forces the Directory ordered, in Jan. and Feb. 
1799, to assume the offensive. 
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Stokach.-Jourdan, in the Constance and Schaffhausen region, 

had only 40,000 men against the Archduke Charles's So,ooo, and 
was soon brought to a standstill and driven back on Stokach. The 
archduke had won these preliminary successes with seven-eighths 
of his army acting as one concentrated mass. But as he had only 
encountered a portion of Jourddn's army, he became uneasy as to 
his flanks, checked his bold advance, and ordered a reconnaissance 
in force. This practically extended his army while Jourdan was 
closing his, and thus the French began the battle of Stokach 
(March 25) in superior numbers, and it was not until late in the 
day that the archduke brought up sufficient strength (60,000) to 
win a victory. This was a battle of the "strategic" type, a ~ i d e -  
spread straggling combat in which each side took 15 hours to in- 
flict a loss of 1 2 %  on the other, and which ended in Jourdan 
accepting defeat and drawing off, unpursued by the magnificent 
Austrian cavalry, though they counted five times as many sabres 
as the French. 

The French secondary army in Switzerland u-as in the hands of 
the bold and active RlassCna. The forces of both sides in the 
Alpine region were, from a military point of view, mere flank 
guards to the main armies on the Rhine and the Adige. But un- 
rest, amounting to civil war, among the Swiss and Grison peoples 
tempted both Governments to give these flank guards considerable 
strength. 

~ a s s e n a  in Switzerland.- The Austrians in the Vorarlberg 
and Grisons were under Hotze, who had 13.000 men at Bregenz, 
and 7,000 commanded by Auffenberg around Chur, with, between 
them, 5.000 men at  Feldkirch and a post of 1,000 in the strong 
position of the Luziensteig near Mayenfeld. hlassCna's available 
force was about 20,000, and he used almost the whole of it against 
Auffenberg. The Rhine was crossed by his principal column near 
blayenfeld, and the Luziensteig stormed (Rlarch 6),  ~ h i l e  a 
second column from the Zurich side descended upon Disentis and 
captured its defenders. In  three days Auffenberg's division was 
broken up, Oudinot meanwhile holding off Hotze by a hard-fought 
combat at Feldkirch (March 7). But a second attack on Feld- 
kirch made on the ~ 3 r d  by hIassCna a a s  repulsed and the advance 
of his left wing came to a standstill. Behind Xuffenberg and Hotze 
was Bellegarde in Tirol with some 47.ooo men. Most of these 
were stationed north of Innsbruck and Landeck, probably as a 
sort of strategic reserve to the archduke. The rest, with the assist- 
ance of the Tirolese themselves, were to ward off irruptions from 
Italy. Here the French offensive was entrusted to two columns, 
one from RIassCna's command under Lecourbe, the other from 
the Army of Italy under Dessolle. Sjmultaneously with MassCna, 
Lecourbe marched from Bellinzona with ~o.ooo men. by the San 
Bernardino pass into the Splugen valley, and thence over the 
Julier pass into the upper Engadine. A small Austrian force under 
Loudon attacked him near Zernetz. but was after three days of 
rapid manoeuvres and bold tactics driven back to hlartinsbrdck, 
with considerable losses But ere long the country people flew 
to arms, and Lecourbe found himself between two fires, the levies 
occupying Zernetz and Loudon's regulars Xlartinsbruck. But 
though he had only some 5.000 of his original force left, he was 
not disconcerted, and by driving back the levies into the high 
valleys whence they had come, and constantly threatening Lou- 
don, he was able to maintain himself and to wait for Dessolles. 
The latter, moving up the Valtelline, fought his way to the Stelvio 
pass, but beyond it the defile of Tauffers (south-west of Glurns), 
was entrenched by Loudon, who thus occupied a position midway 
between the two French columns, while his irregulars beset all 
the passes and ways giving access to the Vintschgau and the lower 
Engadine. In  this situation the French should have been destroyed 
in detail. But as usual their speed and dash gave them the advan- 
tage in every manoeuvre and at  every point of contact. 

Operat ions in Tirol.-On the z j th Lecourbe and Dessolles 
attacked Loudon at  Kauders in the Engadine and Tauffers in the 
Vintschgau respectively. At Nauders the French passed round 
the flanks of the defence by scrambling along the high mountain 
crests adjacent, while a t  Tauffers, the assailants, only 4,500 strong, 
descended into a deep ravine, debouched unnoticed in the Aus- 
trians' rear, and captured 6,000 men and 16 guns. The Austrian 

leader with a couple of companies made his way through Glurns 
to Kauders, and there, finding himself headed off by Lecourbe, 
he took to the mountains. His corps, like Auffenberg's, was anni- 
hilated. This ended the French general offensive. Jourdan had 
been defeated by the archduke and forced or induced to retire 
over the Rhine. MassCna was at  a standstill before the strong 
position of Feldkirch, and the Austrians of Hotze were still massed 
at  Bregenz, but the Grisons were revolutionized, two strong bodies 
of Austrians numbering in all about 20.000 men had been de- 
stroyed, and Lecourbe and Dessolles had advanced far  into Tirol. 
A pause follo~ved. The Austrians in the mountains needed time 
to concentrate and to recover from thcir astonishment. The arch- 
duke fell ill, and the Vienna war council forbade his army to ad- 
vance lest Tirol should be "uncovered," though Bellegarde and 
Hotze still disposed of numbers equal to  those of Masshna and 
Lecourbe. YlassCna succeeded Jourdan in general command on 
the French side and promptly collected all available forces of both 
armies in the hilly non-Alpine country between Basle, Zurich 
and Schaffhausen, thereby directly barring the roads into France 
(Berne-Neuch2tel-Pontarlier and Basle-Besanqon) which the Xus- 
trians appeared to desire to conquer. The protection of Alsace 
and the Vosges was left to the fortresses. There was no sug- 
gestion, it would appear, that the Rhine between Basle and Schaff- 
hausen was a flank position sufficient of itself to bar Alsace to the 
enemy. 

I t  is now time to turn to events in Italy, where the Coalition 
intended its principal effort. At the beginning of March the French 
had 80,000 men in Upper Italy and some 35,000 in the heart of 
the Peninsula, the latter engaged chiefly in supporting newly- 
founded republics. Of the former, 53,000 formed the field army 
on the Illincio under SchCrer. The Austrians, commanded by 
Kray, numbered in all 84,000, but detachments reduced this figure 
to  67,000, of whom, moreover, 15,ooo had not yet arrived when 
operations began. They were to be joined by a Russian contingent 
under the celebrated Suv6rov, who was to command the whole 
on arrival, and whose extraordinary personality gives the cam- 
paign its special interest. Rray himself was a resolute soldier, and 
when the French, obeying the general order to  advance, crossed 
the Adige, he defeatrd them in a severely fought battle a t  Mag- 
nano near Verona (Rlarch j ) .  The war, however, was undertaken 
not to  annihilate, but to evict the French, and, probably under 
orders from Vienna, Kray allowed the beaten enemy to depart. 

S ~ ~ 6 ~ 0 ~ . - S u v 6 r o v  appeared with 17,ooo Russians on April 
4. His first step was to set Russian officers to  teach the Austrian 
troops-whose feelings can be imagined-how to attack with the 
bayonet, his next to order the whole army for

w

ard. The Allies 
broke camp on April 17, 18 and 19, and on the aoth, after a forced 
march of close on 3om., they passed the Chiese. Brescia had a 
French garrison, but Suv6rov soon cowed it into surrender by 
threats of a massacre, which no one doubted that he would carry 
into execution. At the same time, dissatisfied with the marching 
of the Austrian infantry, he sent the following characteristic re- 
proof to their commander: "The march was in the service of the 
Kaiser. Fair weather is for my lady's chamber, for dandies. for 
sluggards. H e  who dares to cavil against his high duty is, as an 
egoist, instantly to vacate his command. Whoever is in bad health 
can stay behind. The so-called reasoners do no army any 
good. . . ." One day later, under this unrelenting pressure, the 
advanced posts of the Allies reached Cremona and the main body 
the Oglio. The pace became slower in the following days, as many 
bridges had to be made, and meanwhile bforeau, Schhrer's suc- 
cessor, prepared with a mere 20,000 men to defend the Adda. On 
the 26th he was attacked all along the line. The moral supremacy 
had passed over to the Allies. RIelas, under Suv6rov's stern 
orders, flung t i s  battalions, regardless of losses, against the strong 
position of Cassano. The story of 1796 repeated itself with the 
rbles reversed. The passage was carried, and the French rearguard 
under SCrurier was surrounded and captured by an inferior corps 
of Austrians. The Austrians (the Russjlns a t  Lecco were hardly 
engaged) lost 6.000 men, but they took 7,000 prisoners, and in all 
Moreau's little army lost half its numbers and retreated in many 
disconnected bodies to the Ticino, and thence to Alessandria. 
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Everywhere the Italians turned against the French, mindful of the 
exactions of their commissaries. The strange Cossack cavalry 
that western Europe had never yet seen entered Milan on April 
29, 11 days after passing the Mincio, and next day the city received 
with enthusiasm the old field-marshal, whose exploits against the 
Turks had long invested him with a halo of romance and legend. 
Here, for the moment, Suvorov's offensive culminated. H e  desired 
t o  pass into Switzerland and to unite his own, the archduke's, 
Hotze's and Bellegarde's armies in one powerful mass. But the 
emperor would not permit the execution of this scheme until all 
the fortresses held by the enemy in Upper Italy should have been 
captured. I n  any case, hfacdonald's army in southern Italy, cut 
off froin France by the rapidity of Suv6rov's onslaught, and now 
returning with all speed to join Moreau by force or evasion, had 
still to be dealt with. 

Suv6rov7s mobile army, originally go,ooo strong, had now 
dwindled, by reason of losses and detachments to sieges, to half 
that number, and serious differences arose between the Vienna 
Government and himself. If he offended the pride of the Austrian 
army, he was at  least respected as a leader who gave it  victories; 
but in Vienna he was regarded as a madman who had to be kept 
within bounds. But a t  last, when he was becoming thoroughly ex- 
asperated by this treatment, Ilfacdonald came within striking dis- 
tance and the active campaign recommenced. In  the second week 
of June, Moreau, who had retired into the Apennines about Gavi, 
advanced with the intention of drawing upon himself troops that 
would otherwise have been employed against Macdonald. He suc- 
ceeded, for Suv6rov with his usual rapidity collected 40,000 men 
a t  Alessandria, only to learn that Macdonald with 35,000 men was 
coming up on the Parma road. When this news arrived, Mac- 
donald had already engaged an Austrian detachment a t  hfodena 
and driven it back, and Suv6rov found himself between hforeau 
and RiIacdonald with barely enough men under his hand to enable 
him to play the game of "interior lines." But a t  the crisis the 
rough energetic warrior who despised "raisonneurs," displayed 
generalship of the first order, and taking in hand all his scattered 
detachments, he manoeuvred them in the Napoleonic fashion. 

T h e  Trebbia.-On the 14th Macdonald was calculated to be 
between Rlodena, Reggio and Carpi, but his destination was un- 
certain. iVould he continue to hug the Apennines to join Moreau, 
or would he strike out northwards against Kray, who with zo,ooo 
men was besieging Mantua? From Alessandria it is four marches 
to Piacenza and nine to Mantua, while from Reggio these places 
are four and two marches respectively. Piacenza, therefore, was 
the crucial point if Macdonald continued westward, while in the 
other case nothing could save Kray but the energetic conduct of 
Hohenzollern's detachment, which was posted near Reggio. This, 
however, was soon forced over the Po, and Ott, advancing from 
Cremona to join it, found himself sharply pressed in turn. The 
field-marshal had hoped that Ott and Hohenzollern together would 
be able to win him time to assemble at  Parma, where he could bring 
on a battle whichever way the French took. But on receipt of 
Ott's report he was convinced that Macdonald had chosen the 
western route and ordering Ott to delay the French as long as 
possible by stubborn rearguard actions and to put a garrison into 
Piacenza under a general who was to hold out "on peril of his life 
and honour," he collected what forces were ready to move and 
hurried towards Piacenza, the rest being left to watch Moreau. 
He arrived just in time. When after three forced marches the main 
body (only 26,000 strong) reached Castel San Giovanni, Ott had 
been driven out of Piacenza, but the two joined forces safely. 
Both Suv6rov and Macdonald spent the 17th in closing up and 
deploying for battle. The respective forces were Allies, barely 
25.000, French, 35,000. Suv6rov believed the enemy to be only 
26,000 strong, and chiefly raw Italian regiments, but his tempera- 
men6 would not have allowed him to stand still even had he known 
his inferiority. He had already issued one of his peculiar battle- 
orders, which began with the words: "The hostile army will be 
taken prisoners" and continued with directions to the Cossacks 
to spare the surrendered enemy. But Macdonald was too full of 
energy, and believed still that he could annihilate Ott before 
Suv6rovys arrival. Thus the battle of the Trebbia (June 17-19) 

was fought by both sides in the spirit of the offensive. I t  was one 
of the most severe struggles in the Republican wars, and it  ended 
in Macdonald's retreat with a loss of 15,000 men-probably 6,000 
in the battle and 9,000 killed and prisoners when and after the 
equilibrium was broken-for Suv6rov, unlike other generals, had 
the necessary surplus of energy, after all the demands made upon 
him by a great battle, to  order and to direct an efiective pursuit. 
The Allies lost about 6,000. Macdonald retreated to  Modena, 
harassed by the peasantry, and finally recrossed the Apennines and 
made his way to Genoa. The battle of the Trebbia is one of the 
most clearly defined examples in military history of the result of 
moral force-it was a matter not merely of energetic leading on 
the battlefield, but far more of educating the troops beforehand 
to meet the strain, of ingraining in the soldier the determination 
to win at  all costs. 

To  return now to the Alpine region, where the French offensive 
had culminated at  the end of March. Their defeated left was be- 
hind the Rhine in the northern part of Switzerland, the half-victo- 
rious centre athwart the Rhine between Mayenfeld and Chur, and 
their wholly victorious right far within Tirol between Glurns, Nau- 
ders and Landeck. But neither the centre nor the right could 
maintain itself. The forward impulse given by Suv6rov spread 
along the whole Austrian front from left to right. Dessolles' col- 
umn (now under Loison) was forced back to Chiavenna. Belle- 
garde drove Lecourbe from position to position towards the Rhine 
during April. There Lecourbe added to the remnant of his expedi- 
tionary column the outlying bodies of MassCna's right wing, but 
even so he had only 8,000 men against Bellegarde's 17.000, and he 
was now exposed to the attack of Hotze's 25,000 as well. The 
Luziensteig fell to Hotze and Chur to Bellegarde, but the defenders 
managed to escape from the converging Austrian columns into the 
valley of the Reuss. Having thus reconquered all the lost ground 
and forced the French into the interior of Switzerland, Bellegarde 
and Hotze parted company, the former marching with the greater 
part of his forces to join Suv6rov, the latter moving to his right to 
reinforce the archduke. Only a chain of posts was left in the Rhine 
valley between Disentis and Feldkirch. The archduke's operations 
now recommenced. 

Charles and Hotze stood, about May I j ,  a t  opposite ends of the 
lake of Constance. The two together numbered about 88,000 men, 
but both had sent away numerous detachments to the flanks, and 
the main bodies dwindled to 35,000 for the archduke, and 20,000 

for Hotze. MassCna, with 4j,ooo men in all, retired slowly from 
the Rhine to the Thur. Pressed by the combined forces he con- 
tinued to yield ground until a t  last he halted in the position he had 
prepared for defence at  Ziirich. He had only 25,000 men in hand, 
owing to detachments, to  cover his right and his left. These 
2j,o00 occupied an entrenched position gm. in length, against 
which the Austrians, detaching as usual many posts to protect 
their flanks and rear, deployed only 42,000 men, of whom 8,000 
were sent on a wide turning movement 2nd 8.000 held in reserve 
4m. in rear of the battlefield. Thus the frontal attack was made 
with forces not much greater than those of the defence and it 
failed accordingly (June 4). But MassCna, fearing perhaps to 
strain the loyalty of the Swiss to their French-made constitution 
by exposing their town to assault and sack, retired on the 5th to 
the valley of the Aar between Baden and Lucerne. The archduke 
did not seek to press MassCna, and for two months operations were 
at a standstill. 

D6ttingen.-Ere mid-August, Lecourbe, who formed a loose 
right wing of the French army in the Reuss valley, was reinforced 
to a strength of 25,000 men, and pounced upon the extended left 
wing of the enemy, which had stretched itself, to keep pace with 
Suv6rov, as far westward as the St. Gothard, The movement be- 
gan on the ~ q t h ,  and in two days the Austrians were driven back 
from the St. Gothard and the Furka to the line of the Linth, with 
the loss of 8,000 men and many guns. At the same time an attempt 
to take advantage of MassCna7s momentary weakness by forcing 
the Aar at Dottingen near its mouth failed completely (Aug. 
16-17). This was the end of the archduke's campaign in Switzer- 
land. Though he would have preferred to continue it, the Vienna 
Government desired him to return to Germany. An Anglo-Russian 
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expedition was about to land in Holland,' and the French were 
assembling fresh forces on the Rhine, and, with the double object 
of preventing an invasion of South Germany and of inducing the 
French to augment their forces in Alsace at  the expense of those in 
Holland, the archduke left affairs in Switzerland to Hotze and a 
fresh Russian force under Korsikov, and marched away to the 
Black Forest. His new campaign never rose above the level of a 
war of posts and manoeuvres about Mannheim and Philippsburg. 

Suv6rov's last exploit in Italy coincided in time, but in no other 
respect, with the skirmish a t  Dottingen. Returning swiftly from 
the battlefield of the Trebbia, he began to drive back Moreau to 
the Riviera. At this point Joubert succeeded to the command on 
the French side, and against the advice of his generals, gave battle. 
Equally against the advice of his own subordinates, Suv6rov ac- 
cepted it, and won his last great victory at  Novi on Aug. 13, Jou- 
bert being killed, and only a third of his army making good its 
retreat. This was followed by another rapid march against a new 
French "Army of the Alps" which had entered Italy by way of 
the Mt. Cenis. But immediately after this he left all further oper- 
ations in Italy to  Melas, and himself, with the Russians and an 
Austrian corps, marched away for the St. Gothard to combine 
operations against Massitna with Hotze and Korsikov. I t  was 
with a heavy heart that he left the scene of his battles, in which 
the force of his personality had carried the old-fashioned "linear" 
armies for the last time to complete victory. He had himself urged 
an advance into France, but the Vienna Government had been un- 
willing, for their interest was concentrated on Italy. The Tsar 
Paul I., annoyed with the Austrians, ordered Suv6rov to bring 
back the Russian army, through Switzerland and thence to South 
Germany. The archduke had already left Switzerland, and was 
committed to  a resultless warfare in the high mountains, with an 
army which was a mere detachment and in the hope of co-oper- 
ating with two other detachments far away on the other side of 
Switzerland. 

In  loyalty to the formal order of his sovereign Suv6rov pre- 
pared to carry out his instructions. MassCna's command (77,000 
men) was distributed, a t  the beginning of September, along an 
enormous S, from the Simplon through the St. Gothard and 
Glarus, and along the Linth, the Zuricher See and the Limmat to 
Basle. Opposite the lower point of this S, Suv6rov (z8,ooo men) 
was about to advance. Hotze's corps (25,000 Austrians), extend- 
ing from Utznach by Chur to Disentis, formed a thin line roughly 
parallel to the lower curve of the S, Korshkov's Russians (30,000) 
were opposite the centre a t  Zurich, while Nauendorff with a small 
Austrian corps at  Waldshut faced the extreme upper point. Thus 
the only completely safe way in which Suv6rov could reach the 
Zurich region was by skirting the lower curve of the S, under 
protection of Hotze. But this dittour would be long and painful, 
and the ardent old man preferred to cross the mountains once for 
all a t  the St. Gothard, and to follow the valley of the 
Reuss to Altdorf and Schwyz-i.e., to strike vertically up- 
ward to the centre of the S-and to force his way through the 
French cordon to Zurich; and if events, so far as concerned his 
own corps, belied his optimism, they at  any rate justified his 
choice of the shortest route. For, aware of the danger gather- 
ing in his rear, MassCna gathered up all his forces within reach 
towards his centre, leaving Lecourbe to defend the St. Gothard 
and the Reuss valley and Soult on the Linth. On Sept. 24 he 
forced the passage of the Limmat a t  Dietikon. On the zjth, in 
the second battle of Zurich, he completely routed Korsikov, who 
lost 8,000 killed and wounded, large numbers of prisoners and 
IOO guns. All along the line the Allies fell back, one corps after 
another, a t  the moment when Suv6rov was approaching the foot 
of the St. Gothard. 

Suvbrov in the Alps.--On the 21st his headquarters were at  
Bellinzona, where he made the final preparations. Expecting to 
be four days en route before he could reach the nearest friendly 
magazine, he took his supply trains with him, which inevitably 
augmented the difficulties of the expedition. On the 24th Airolo 

was taken, but when the far greater task of storming the pass 
presented itself before them, even the stolid Russians were terri- 
fied, and only the passionate protests of the old man, who re- 
proached his "children" with deserting their father in  his ex- 
tremity, induced them to face the danger. At last after 1 2  hours' 
fighting the summit was reached. The same evening Suv6rov 
pushed on to Hospenthal, while a flanking column from Disentis 
made its way towards Amsteg over the Crispalt. Lecourbe was 
threatened in rear and pressed in front, and his engineers, to  hold 
off the Disentis column, had broken the Devil's bridge. Discover- 
ing this, he left the road, threw his guns into the river and made 
his way by fords and water-meadows t o  Goschenen, where by a 
furious attack he cleared the Disentis troops off his line of re- 
treat. His rearguard meantime held the ruined Devil's bridge. 
This point and the tunnel leading to it, called the Urner Loch, 
the Russians attempted to force, with the most terrible losses, 
battalion after battalion crowding into the tunnel and pushing 
the foremost ranks into the chasm left by the broken bridge. But 
a t  last a ford was discovered and the bridge, cleared by a turn- 
ing movement, was repaired. More broken bridges lay beyond, 
but a t  last Suv6rov joined the Disentis column near Goschenen. 
When Altdorf was reached, however, Suv6rov found not only 
Lecourbe in a threatening position, but an entire absence of boats 
on the Lake of the Four Cantons. I t -was impossible (in those 
days the Axenstrasse did not exist) to  take a n  army along the 
precipitous eastern shore; and thus, passing through one trial 
after another, each more severe than the last, the Russians, men 
and horses and pack animals in an interminable single file, 
ventured on the path leading over the Kinzig pass into the Muotta 
Thal. The passage lasted three days, the leading troops losing 
men and horses over the precipices, the rearguard from the fire 
of the enemy, now in pursuit. And a t  last, on arrival in the 
nluotta Thal, Suv6rov received definite information that Kor- 
skkov's army was no longer in existence. Yet even so i t  was long 
before he could make up his mind to retreat, and the pursuers 
gathertd on all sides. Fighting, sometimes severe, and never 
altogether ceasing, went on day after day as the Allied column, 
now reduced to ~ g , o o o  men, struggled on over one pass after 
another, but a t  last i t  reached Ilanz on the Vorder Rhine (Oct. 
8) .  The Archduke Charles meanwhile had, on hearing of the 
disaster of Zurich, brought over a corps from the Neckar, and 
for some time negotiations were made for a fresh combined 
operation against Massitna. But these came to nothing, for the 
archduke and Suvbrov could not agree, either as to  their own 
relations or as to  the plan to  be pursued. Practically, Suv6rov's 
retreat from Altdorf to Ilanz closed the campaign. I t  was his last 
active service, and formed a gloomy but grand climax to the 
career of the greatest soldier who ever wore the Russian uniform. 

MARENGO AND HOHENLINDEN 

The disasters of 1799 sealed the fate of the Directory, and 
placed Bonaparte, who returned from Egypt with the prestige 
of a recent victory, in his natural place as civil and military head 
of France. I n  the course of the campaign the field strength of 
the French had been gradually augmented, and in spite of losses 
now numbered 227,000 at  the front. These were divided into the 
army of Batavia, Brune (2g.ooo), the army of the Rhine, Moreau 
(146,ooo), the army of Italy, hlassitna (j6,ooo), and, in addition, 
there were some ~oo,ooo in garrisons and depots in France. Most 
of these field armies were in a miserable condition owing to the 
losses and fatigues of the last campaign. The treasury was 
empty and credit exhausted, and worse still-for spirit and en- 
thusiasm, as in I 794, would have remedied material deficiencies- 
the conscripts obtained under Jourdan's law of 1798 came to their 
regiments most unwillingly. Most of them, indeed, deserted on 
their way to join the colours. A large draft sent to the Army of 
Italy arrived with 310 men instead of 10,250, and after a few 
such experiences, the First Consul decided that the untrained 
men were to be assembled in the fortresses of the interior and - 

'For this expedition, which was repulsed by Brune in the battle afterwards sent to the active battalions in numerous small drafts, 
of Castricum, see Fortescue7s ~i~~~~~ of the ~ ~ i ~ i ~ h  A ~ ~ ~ ,  vol. iv., which they could more easily assimilate. Besides accomplishing 
and Sachot'c Brune en Hollande. the immense task of reorganizing existing forces, he created new 
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ones, including the Consular Guard, and carried out a t  this mo- 
ment of crisis two such far-reaching reforms as the replacement 
of the civilian drivers of the artillery by soldiers, and of the 
hired teams by horses belonging to the State, and the permanent 
grouping of divisions in army corps. 

T h e  A r m y  of Reserve.-As early as Jan. 25, 1800, the First 
Consul provided for the assembly of all available forces in the 
interior in an "Army of Reserve." H e  reserved to himself the 
c o ~ n ~ n a n d  of this army,' which gradually Came into being as the 
pacification of VendCe and the return of some of Brune's troops 
from Holland set free the necessary nucleus troops. The con- 
scription law was stringently reinforced, and impassioned calls 
were made for volunteers (the latter, be it said, did not produce 
500 useful men). The district of Dijon, partly as being central 
with respect to the Rhine and Italian armies, partly as being 
convenient for supply purposes, was selected as  the zone of as- 
sembly. As for the process of assembling it, we can scarcely 
imagine one which required more accurate and detailed staff work 
-correspondence with the district commanders, with the ad- 
jutant-generals of the various armies, and orders to the civil 
authorities on the lines of march, to the troops themselves and 
to the arsenals and magazines. No one but Bonaparte, even aided 
by a Berthier, could have achieved so great a task in  six weeks, 
and the great captain, himself doing the work that nowadays is 
apportioned amongst a crowd of administrative staff officers, still 
found time to administer France's affairs a t  home and abroad, 
and to think out a general plan of campaign that embraced 
Moreau's, 5lassCna's and his own armies. 

The Army of the Rhine, by far the strongest and best equipped, 
lay on the upper Rhine. The small and worn-out Army of Italy 
was watching the Alps and the Apennines from Mt.  Blanc to 
Genoa. Between them Switzerland, secured by the victory of 
Ziirich, offered a starting-point for a turning movement on either 
side-this year the advantage of the flank position was recognized 
and acted upon. The Army of Reserve was assembling around 
Dijon, within 2oom. of either theatre of war. The general plan 
was that the Army of Reserve should march through Switzer- 
land to close on the right wing of the Army of the Rhine. Thus 
supported to whatever degree might prove to be necessary, 
Lforeau was to  force the passage of the Rhine about Schaffhausen, 
to push back the Austrians rapidly beyond the Lech, and then, 
if they took the offensive in turn, to hold them in check for 10 

or 1 2  days. During this period of guaranteed freedom the de- 
cisive movement was to  be made-a swoop along an immense 
arc on to the rear of the Austrians who had penned MassCna 
into the north-west corner of Italy. The Army of Reserve, 
augmented by one large corps of the Army of the Rhine, was to  
descend by the Spliigen (alternatively by the St. Gothard and 
even by Tirol) into the plains of Lombardy. Magazines were to 
be established at  Ziirich and Lucerne (not a t  Chur, lest the plan 
should become obvious from the beginning), and all likely routes 
reconnoitred in advance. The Army of Italy was a t  first to main- 
tain a strict defensive, and then to fix the Austrians until the 
entry of the reserve army into Italy was assured. 

But h1oreau was tardy in moving, and at the beginning of April 
the enemy took the offensive against MassCna. On the 8th AIelas's 
right wing dislodged the French from the Mt.  Cenis, and most of 
the troops that had then reached Dijon were shifted southward to 
be ready for emergencies. By the 25th Berthier reported that 
MassCna was seriously attacked and that he might have to be 
supported by the shortest route, i.e., the more westerly passes. 
Bonaparte's resolution was already taken. He waited no longer 
for Moreau (who, indeed, so far from volunteering assistance, 
actually demanded it for himself). Convinced from the paucity 
of news that MassCna's army was closely pressed and probably 
severed from France, and feeling also that the Austrians were 
deeply committed t o  their struggle with the Army of Italy, he 
told Berthier to march with 40,000 men at once by way of the 
St. Bernard unless otherwise advised. Berthier protested that he 

lEe aftenvards appointed Berthier to command the A m y  of 
Reserve, but himself accompanied it and directed it, using Berthier as ' 

chief of staff. 

had only 2j.000 effectives, and the equipment and armament 
were still far from complete-as indeed they remained to the ena 
-but the troops marched, though their very means of existence 
were precarious from the time of leaving Geneva to the tirne of 
reaching Milan, for nothing could extort supplies and money from 
the sullen Smiss. 

Bonaparte's P l a n  of Campaign.-At the beginning of &fay 
the First Consul learned of the serious plight of the Army of 
Italy. hIassCila with his right wing was shut up in Genoa, Suchet 
with the left a ing driven back to the Tar. Meanwhile Lloreau 
had won a preliminary victory at  Stokach, and the Army of 
Reserve had begun its movem~nt  to Geneva. With these data 
the plan of campaign took a clear shape a t  last-RIassCna to re- 
sist as long as possible; Suchet to resume the offensive, if he could 
do so, towards Turin; the Army of Reserve to pass the Alps and 
to debouch into Piedmont by Aosta and Ivrea; the Army of the 
Rhine to send a strong force into Italy by the St. Gothard. Bona- 
parte left Paris on hlay 6. Gradually, and with immense efforts, 
Berthier's leading troops were passed over the snow-clad St. 
Bernard, drawing their artillery on sledges, on the 15th and suc- 
ceeding days. Driving away small posts of the Austrian army, 
the advance guard entered Aosta on the 16th-and the alarm 
was given. RIelas, committed as he was to  his Riviera campaign, 
began to look to his right rear, but he was far from suspecting 
the seriousness of his opponent's purpose. Infinitely more danger- 
ous for the French than the small detachment that Melas opposed 
to them, or even the actual crossing of the pass, was the unex- 
pected stopping power of the little fort of Bard. The advanced 
guard of the French appeared before it on the ~ g t h ,  and after 
three wasted days the infantry managed to find a difficult moun- 
tain by-way and to pass round the obstacle. Ivrea was occupied 
on the 23rd, and Bonaparte hoped to assemble the whole army 
there by the 27th. But except for a few guns that with infinite 
precautions were smuggled one by one through the streets of 
Bard, the whole of the artillery, as well as a detachment to be- 
siege the fort, had to be left behind. Bard surrendered on June 
2 ,  having delayed the infantry of the French army for four days 
and the artillery for a fortnight. 

The military situation in the last week of May, as it presented 
itself to Bonaparte, a t  Ivrea, was this. The Army of Italy under 
RfassCna was closely besieged in Genoa, where provisions were 
running short and the population hostile. But MassCna was no 
ordinary general, and Bonaparte knew that while MassCna lived 
the garrison would resist to the last extremity. Suchet w2s de- 
fending Nice and the Var by vigorous minor operations. The 
Army of Resene, the centre of which had reached at Ivrea the 
edge of the Italian plains, consisted of four weak army corps 
under Victor, Duhesme, Lannes and hlurat. There were still to 
be added to this small army of 34,000 effectives, Turreau's di- 
vision, which had passed over the  Mt. Cenis and was aproaching 
Turin, Moncey's corps of the Army of the Rhine, which had at  
last been extorted from hloreau and was due to pass the St. 
Gothard before the end of May, Chabran's division left to be- 
siege Bard, and a small force under BCthencourt, which was to 
cross the Simplon and to descend by Arona (this place proved in 
the event a second Bard and immobilized BCthencourt until after 
the decisive battle). Thus it  was only the simplest part of Bona- 
parte's task to concentrate half his army a t  Ivrea, and he had 
yet to bring in the rest. The problem was to reconcile the 
necessity for time which he wanted to ensure the maximum force 
being brought over the Alps, with the necessity for haste, in view 
of the impending fall of Genoa. As early as May 14 he had in- 
formed Moncey that from Ivrea the Army of Reserve would 
move on Milan. On May 25 he ordered Lannes (advanced guard) 
to push out on the Turin road, "in order to  deceive the enemy and 
to obtain news of Turreau," and Duhesme's and Murat's corps to 
proceed along the Milan road. 

The  March to Milan.-Very few of Bonaparte's acts of 
generalship have been more criticized than this resolution to march 
on Milan, which abandoned Genoa to its fate and gave Melas a 
week's leisure to  assemble his scattered forces. But to  hasten to 
Genoa would, in Bonaparte's eyes, have been playing the enemy's 
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game, for they would have concentrated at  Alessandria, facing 
west "in their natural position." The course which he took gave 
his army the enemy's dep6ts at  Milan, of which it unquestionably 
stood in sore need, and the reinforcement of Moncey's 15,000 
men from the Rhine, while at  the same time Moncey's route 
offered an "assured line of retreat" by the Simplon and the St. 
Gothard. Above all, i t  provided him with a "natural position" 
across Melas's rear-that strategic barrage which seems to have 
been the initial objective of most of his manoeuvres against the 
enemy's rear. For such a position, offering natural obstacles, 
afforded him a secure pivot from which to prepare a warm em- 
brace for the enemy, whose natural tendency, when cut off from 
their line of retreat and supply, was t o  turn and flow back, often 
in driblets, towards him. Once possessed of Milan, Bonaparte 
says, he could have engaged Melas with a light heart and with 
confidence in the greatest possible results of a victory, whether 
the Austrians sought to force their way back to the east by the 
right or the left bank of the Po. Thus, we are justified in assum- 
ing that his object was not the relief of Genoa, but the most 
thorough defeat of Melas's field army, to which end, putting all 
sentiment aside, he treated the hard-pressed MassCna as a "contain- 
ing force" to keep ILIelas occupied during the strategical deploy- 
ment of the Army of Reserve. I n  the beginning he had told 
MassCna that he would "disengage" him, even if he had to go 
as fa r  east as Trent to  find a way into Italy. From the first, 
then, no direct relief was intended, and when, on hearing bad 
news from the Riviera, he altered his route to  the more westerly 
passes, it was because he felt that MassCna's containing power 
was almost exhausted, and that the passage and reassembly of 
the reserve army must be brought about in the minimum time 
and by the shortest way. I t  was a pis aller forced upon him by 
Moreau's delay and MassCnc's extremity, and from, the moment 
a t  which he arrived a t  Milan he did, as a fact, abandon it  alto- 
gether in favour of the St. Gothard. 

Bonaparte's immediate purpose, then, was to reassemble the 
Army of Reserve in a secure zone of manoeuvre about Milan. 
This was carried out in the first days of June. Lannes at  Chivasso 
stood ready to ward off a flank attack until the main army had 
filed past on the Vercelli road, then leaving a small force to com- 
bine with Turreau (whose column had not been able to  advance 
into the plain) in demonstrations towards Turin, he moved off, 
still acting as right flank guard to the army, in the direction of 
Pavia. On the morning of June 2 Murat occupied Milan, and in 
the evening the headquarters entered the great city, the Austrian 
detachment under Vukassovich (the flying right wing of Melas7s 
general cordon system in Piedmont) retiring to the Adda. 
Duhesme's corps forced that river a t  Lodi, and pressed on with 
orders to organize Crema and if possible Orzinovi as temporary 
fortresses. Lannes reached Pavia, where, as at Milan, immense 
stores of food, equipment and warlike stores were seized. Bona- 
parte was now safe in his "natural" position and barred one of 
the two main lines of retreat open to the Austrians. But his 
ambitions went farther, and he intended to cross the Po and to 
establish himself on the other likewise, thus establishing across 
the plain a complete barrage between hlelas and Mantua. Here 
his end outranged his means, as we shall see. But he gave himself 
every chance that rapidity could afford him, and the moment 
that a "zone of manoeuvre" had been secured between the Ticino 
and the Oglio, he pushed on his main body-or rather what was 
left after the protective system had been provided for-to the Po. 

T h e  Movements  of Mdas.-At this point the action of the 
enemy began to make itself felt. Melas had not gained the suc- 
cesses that he had expected in Piedmont and on the Riviera, 
thanks to  MassCna's obstinacy and to Suchet's brilliant defence 
of the Var. These operations had led him very far afield, and the 
protection of his over-long line of communications had caused 
him t o  weaken his large army by throwing off many detachments 
to  watch the Alpine valleys on his right rear. He was further 
handicapped by the necessity of supporting Ott before Genoa and 
Elsnitz on the Var, and hearing of Lannes' bold advance on Chi- 
vasso and of the presence of a French column with artillery (Tur- 
reau) west of Turin, he assumed that the latter represented the main 

body of the Army of Reserve-in so far indeed as he believed 
in the existence of that army at  all. Next, when Lannes moved 
away towards Pavia, Melas thought for a moment that fate had 
delivered his enemy into his hands, and began to colIect such 
troops as were at  hand at  Turin with a view to cutting off the 
retreat of the French on Ivrea while Vukassovich held them in 
front. I t  was only when news came of Moncey's arrival in I ta ly 
and of Vukassovich's fighting retreat on Brescia that the magni- 
tude and purpose of the French column that had penetrated by 
Ivrea became evident. Melas promptly decided to give u p  his 
western enterprises, and to concentrate a t  Alessandria, prepara- 
tory to breaking his way through the network of small columns- 
as the disseminated Army of Reserve still appeared to be-which 
threatened to bar his retreat. But orders circulated so slowly that  
he had to wait in Turin till June 8 for Elsnitz, whose retreat was, 
moreover, sharply followed up  and made exceedingly costly by 
the enterprising Suchet. Ott, too, in spite of orders to give up the 
siege of Genoa a t  once and to march with all speed to hold the 
Alessandria-Piacenza road, waited two days to secure the prize, 
and agreed (June 4) to allow MassCna's army to go free and to 
join Suchet. And lastly, the cavalry of O'Reilly, sent on ahead 
from Alessandria to  the Stradella defile, reached that point only 
to  encounter the French. The barrage was complete, and i t  re- 
mained for Melas to break it  with the mass that he was assem- 
bling, with all these misfortunes and delays, about Alessandria. 
His chances of doing so were anything but desperate. 

On June 5 Murat had moved on Piacenza, and stormed the  
bridge-head there. Duhesme pushed out on Crema and Orzinovi 
and also towards Pizzighetone. Moncey's leading regiments ap- 
proached Milan, and Berthier thereupon sent on Victor's corps 
to  support Murat and Lannes. Meantime the half-abandoned line 
of operations, Ivrea-Vercelli, was briskly attacked by the Aus- 
trians, who had still detachments on the side of Turin. On the 
6th Lannes from Pavia, crossing the Po, encountered and de- 
feated O'Reilly, and barred the Alessandria-Parma main road. 
Opposite Piacenza, Murat had to spend the day in gathering 
material for his passage, as the pontoon bridge had been cut by  
the retreating garrison of the bridge-head. Meantime the last 
divisions of the Army of Reserve (two of Moncey's excepted) 
were hurried towards Lannes' point of passage, as Murat had not 
yet secured Piacenza. On the i th ,  while Duhesme continued t o  
push back Vukassovich and seized Cremona, Murat a t  last cap- 
tured Piacenza, finding there immense magazines. Meantime the 
army, division by division, passed over slowly, owing to a su'dden 
flood, near Belgiojoso, and Lannes' advanced guard was ordered 
to open communication with hIurat along the main road Stra- 
della-Piacenza. "Moments are  precious," said the First Consul. 
H e  was aware that Elsnitz was retreating before Suchet, that  
Melas had left Turin for Alessandria, and that heavy forces of 
the enemy were a t  or east of Tortona. H e  knew, too, that Murat 
had been engaged with certain regiments recently before Genoa 
and (wrongly) assumed O'Reilly's column to have come from the 
same quarter. Whether this meant the deliverance or the sur- 
render of Genoa he did not yet know, but it was certain that  
MassCna's pinning action was over, and that Melas was gathering 
up  his forces to recover his communications. Hence Bonaparte's 
great object was concentration. "Twenty thousand men a t  Stra- 
della," in his own words, was the goal of his efforts, and with the 
accomplishment of this purpose the campaign enters on a new 
phase. 

Bonaparte's Dispositions.-The army now being disseminated 
between the Alps, the Apennines, the Ticino and the Chiese, i t  
was of vital importance to connect up the various parts into a 
well-balanced system. Duhesme was still absent a t  Cremona. 
Lechi was far away in the Brescia country, BCthencourt detained 
a t  Arona. Moncey with about 15,000 men had to cover an area 
of gom. square around Milan, which constituted the original zone 
of manoeuvre, and if hlelas chose to  break through the flimsy 
cordon of outposts on this side (the risk of which was the motive 
for detaching Moncey a t  all) instead of at  the Stradella, i t  would 
take Moncey two days to  concentrate his force on any battlefield 
within the area named, and even then he would be outnumbered 
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by two to one. As for  the main body at  the Stradella, its position self on the British fleet? As to the first, why had he given up his 
was wisely chosen, for the ground was too cramped for the de- chances of fighting on one of the few cavalry battlegrounds in 
ployment of the superior force that Melas might bring up, but north Italy-the plain of Marengo-as he could not stay in 
the strategy that set before itself as an object zo,ooo men at the Alessandria for any definite time? The secmd question had 
decisive point out of 50,000 available was, to say the least, hazard- been answered in the negative by Lapoype, but his latest informa- 
ous. I n  truth, here, in contrast to his later campaigns, he had tion was 36 hours old. As for the other questions, no answer 
not the material to  cement his strategic barrage. I t  is, however, whatever was forthcoming, and the only course open was to post- 
clear from a letter to  Carnot that Bonaparte counted greatly upon pone decisive measures and to 
the union of MassCna and Suchet, with 18,000 men, to press send forward the cavalry, sup- 
Melas against the Army of Reserve. Another questionable feature ported by infantry, to gain infor- 
was the order to  Lannes to send forward his advanced guard, and 
to attack whatever enemy he met with on the road to Voghera. ngo.-On the 13th, there- 
Bonaparte, in fact, calculated that Melas could not assemble urat, Lannes and Victor 
20,000 men a t  Alessandria before June 12. Acting on this order advanced into the plain of Mar- 
Lannes fought the battle of Montebello on the 9th. This was a engo, traversed it without diffi- 
very severe running fight, in which the French drove the Aus- culty and carrying the villages 
trians from several successive positions, and it  culminated in a M AP  SHOWING T H E  A R E A  ASSOCI- held by the Austrian rearguard, 
savage fight a t  close quarters about Montebello itself. The singu- A T E D  WITH NAPOLEON'S ADVANCE established themselves for the 
lar feature of the battle is the disproportion between the losses M E L A %  J U N E  12-13, 1800 night within a mile of the for- 
on either side-French, 500 out of ~ z , o o o  engaged; Austrians, tress. But meanwhile Bonaparte had taken a step that was fraught 
2,100 killed and wounded and 2,100 prisoners out of 14,000. These with the gravest consequences. He had, as we know, no intention 
figures are most conclusive evidence of the intensity of the of forcing on a decision until his reconnaissance produced the in- 
French military spirit in those days, and also give a likely explana- formation on which to base it ,  and he had therefore kept back 
tion of Bonaparte's apparent rashness in pushing Lannes forward. three divisions under Desaix at  Pontecurone. But as the day wore 
If ,  without endangering the bait, he could draw Melas towards on without incident, he began to fear that the reconnaissance 
the Stradella, he could thereby curtail the undue extent of his would be profitless, and unwiiling to give Rfelas any further start, 
strategic barrage. he sent out these divisions right and left to find and to hold the 

Meanwhile, Bonaparte had issued orders for  the main body to enemy, whichever may the latter had gone. At noon Desaix with 
stand fast, and for the detachments to take up their definitive one division was despatched southward to Rivalta to head off 
covering positions Duhesme's corps was directed, f rom its eastern Melas from Genoa, and at  9 A.M. on the 14th, on the strength of 
foray, to Piacenza, to join the main body. Moncey was to pro- a report, false as it turned out, that the Austrian rearguard had 
vide for  the defence of the Ticino line, Lechi to form a "flying broken the bridges of the Bormida, Lapoype was sent back over 
camp" in the region of Orzinovi-Brescia and Cremona, and an- the PO to hold the Austrians should they be advancing from 
other mixed brigade was to control the Austrians in Pizzighetone Valenza towards the Ticino. Thus there remained in hand only 
and in the citadel of Piacenza. On the other side of the Po, 23.000 men when at  last in the forenoon of the 14th the whole 
between Piacenza and Montebello, was the main body (Lannes, of Melas's army, 45,000 strong, moved out of Alessandria, not 
Murat and part of Victor's and Duhesme's corps), and a flank southward nor northward, but due west into the plain of Marengo 
guard was stationed near Pavia. with orders to keep on the right (4.v.).  The extraordinary battle that followed is described else- 
of the army as it advanced (this is the first hint of an intention where. The outline of it is simple enough The Austrians 
to go westward) and to fall back fighting should Melas come on advanced slowly and in the face of the most resolute opposition, 
by the left bank. until their attack had gathered weight, and at  last they were 

For a new idea, and doubt, had begun to form in his mind. carrying all before them, when Desaix returned from beyond 
Still believing that Melas would attack him on the Stradella side, Rivalta and initiated a series of counterstrokes These were 
and hastening his preparations to meet this, he began to allow for brilliantly successful, and gave the French not only local victory 
the contingency of Melas giving up his attempt to  re-establish but the supreme self-confidence that, coupled with their strategic 
his normal line of communication, and retiring instead on Genoa, position, enabled them to extort next day from Melas an agree- 
which was now in his hands and could be provisioned and re- ment to evacuate all Lombardy as far as the Mincio. And though 
inforced by sea. On the 10th Bonaparte ordered reserve ammuni- in this way the chief prize, Melas's army, escaped after all, 
tion to  be sent from Pavia, giving Serravalle, which is south of Marengo was the birthday of the First Empire. 
Novi, as its probable destination. Such reports as were available One more blow, however, was required before the Second 
indicated no important movements whatever which happened to Coalition collapsed, and it was delivered by ilforeau. We have 
be true, but could hardly appear so to the French headquarters. seen that he had crossed the upper Rhine and defeated Kray a t  
On the r ~ t h ,  though he thereby forfeited the reinforcements Stokach. This was followed by other partial victories, and Kray 
coming up from Duhesme's corps at  Cremona, Bonaparte ordered then retired to  Ulm, where he reassembled his forces, hitherto 
the main body to advance t o  the Scrivia. Lapoype's division (the scattered in a long weak line from the Neckar to  Schaffhausen. 
right flank guard) was called to the south bank of the Po, and Moreau continued his advance, extending his forces up to and 
the zone around Milan was stripped so bare of troops that there over the Danube below Ulm, and winning several combats of 
was no escort for the prisoners taken at  Ilfontebello. The crisis which the most important was that of Ilochstadt, fought on the 
was at  hand, and influenced by the reports collected by Lapoype as famous battlegrounds of 1703 and 1704, and memorable for the 
to the quietude of the Austrians towards Valenza and Casale, death of La Tour d'Auvergne. the "First Grenadier of France" 
Bonaparte and Berthier strained every nerve to  bring up more (June 19). Finding himself in danger of envelopment, Kray now 
men to the Voghera side in the hope of preventing the prey from retired, swiftly and sklfully, across the front of the advancing 
slipping away to Genoa. French, and reached Ingolstadt in safety. Thence he retreated 

But Moncey, Duhesme, Lechi and Chabran were a t  a distance over the Inn, Moreau following him to the edge of that river, 
-and these represented almost exactly half of Berthier's com- and an armistice put an end for the moment to further opera- 
mand (30,000 out of 58,ooo), and even the concentration of tions. 
28.000 men on the Scrivia had only been obtained by practically This not resulting in a treaty of peace, the war was resumed 
giving up the "barrage" on the left bank of the Po Even now both in Italy and in Germany. The Army of Reserve and the 
(the 12th) the enemy showed nothing but a rearguard, and the Army of Italy, after being fused into one, under MassCna's com- 
old questions reappeared in a new and acute form. Was bfelas mand, were divided again into a fighting army under Brune, who 
still in Alessandria? Was he marching on Valenza and Casale to opposed the Austrians (Bellegarde) on the Mincio, and a political 
cross the Po, or t o  Acqui against Suchet, or to Genoa to base him- army under Murat, which re-estahlished French influence in the 
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peninsula. The former, extending on a wide front as usual, won Feldzuges 1799 in Deutschl, z~nd der Schweiz; M .  Hartmann, Anteil a. few strategical successes without tactical victory, the only inti- der Russen a m  Feldzug I799 in der Schweiz (Zurich, 1892) ; DanClew- 
dents of which worth recording are the gallant fight of Dupont,s ski-Miliutin, DFY Krieg Russlands gegen Frankreich unter Pazd I .  

(Munich, 1858) ; German General Staff, "Napoleons Feldzug 1796-97" 
division, which had become isolated during a manoeuvre, a t  (Suppl. Mil. Wochenblatt,  188g), and Pirmasens ?tnd Kaiserslautern 
Pozzolo on the Mincio (Dec. 25) and the descent of a corps under ("Rriegsgesch. Einzelschriften," 1893). Spenser Wilkinson's T h e  De- 
hfacdonald from the Grisons by way of the Spliigen, an achieve- fence of  Piedmont (1927) sheds valuable light on the mid-18th century 
ment far surpassing Bonaparte's and even Suv6rov's exploits, in campaigns which foreshadowed the strategy of 1 7 9 ~ .  
that it was made after the winter snows had set in. j c .  F. A.; X.) 

H0henlinden.-In Germany the war for a moment reached NAVAL OPERATIONS 
the sublime. Kray had been displaced in command by the Young The sweeping aims of the French Revolutionary government, archduke John, who ordered the denunciation of the armistice to obtain fo r  F~~~~~ her so-called natural limits-the  hi^^, the 
and a gelleral advance. His plan, or that of his advisers, was to ~ l ~ ~ ,  the Pyrenees, and the Ocean-quickly provoked a coalition 
cross the lower Inn, out of reach of R4oreau's principal mass, and of many European Powers pledged to resist it. Of these powers, 
then to swing round the French flank until a complete chain was ~ ~ ~ l ~ ~ d  proved the most implacable; and it became the object 
drawn across their rear. But during the development of the the Revolutionary, and still more of the Napoleonic, govern- 

llforeau and marching made ment to  reduce her to subniission. The intenrity of the struggle 
good the time he had lost in concentrating his over-dispersed produced a series of naval campaigns extending over most of the 
forces. The weather was appalling, snow and rain succeeding one world. In the earlier years of the w7ar France was hampered by 
another until the roads were almost impassable. On Dec 2 the the excessively democratic spirit which spread amongst her 
Austrians were brought to a standstill, but the inherent mobility fleets, H~~ crews were often mutinous, and some of her most 
of the Revolutionary armies enabled them to surmount all diffi- compe~ent  were their places being filled by 
culties, and thanks to the respite afforded him by the archduke's men hastily promoted from very junior ranks-for example, 
halt, Moreau was able to see clearly into the enemy's plans and ~ i l l ~ ~ ~ t - ~ ~ ~ ~ ~ ~ ~  was promoted straight from lieutenant to  ad- 
dispositions. On Dec. 3, while the Austrians in many disconnected miral. Such draiTbacks mattered less in 1792 when operations 
columns &ere struggling through the dark and muddy f o r W  paths were confined to giving some assistance to  troops operating 
about Hohenlinden, hloreau struck the decisive blow7. While Ney against ~ ~ ~ t ~ i ~  in north ltaly, and to Naples; but when 
and Grouchy held fast the head of the Austrian main column the First Coalition was completed by the entry of England in Feb., 
a t  Hohenlinden, Richepanse's corps was directed on its left flank. and Spain in March 1793, the naval weakness of the French be- 
In  the forest Richepanse unexpectedly met a subsidiary Austrian 

came manifest,  hi^ seen in the operations in the Channel, 
column which actually cut his column in two. But profiting by where they were unable to maintain an effective force for  some 
the momentary confusion he drew off that part of his forces time. I t  is true that Lord Howe, commanding the British Channel 
which had passed beyond the point of contact and continued his fleet, did not attempt to blockade Brest throughout 1793-94-in 
march, striking the flank of the archduke's main column, most of this connection, the many calls on the British navy for commerce 
which had not succeeded in deploying opposite Ney. a t  the village and colonial protection over the whole world must be remem- 
of Mattempost. First the baggage train and then the artillery bered-and that this freedom enabled Villaret to  cover the safe 
park fell into his hands, and lastly he reached the rear of the arrival of a large convoy bringing corn from America in 1794. 
troops engaged opposite Hohenlinden, whereupon the Austrian But he himself-more important than the convoy-was caught 
main body practically dissolved The rear of Riche~anse's corps, by Howe in the process, and severely defeated a t  the Battle of 
after disengaging itself from the Austrian coIumn it had met in the Glorious 1st of June, losingseven ships. This defeat effectually 
the earlier part of the day, arrived at  Mattempost in time to completed the disorganization of the French, and their engage- 
head off thousands of fugitives who had escaped from the carnage ments in the Channel for the next two years, such as those with 
a t  Hohenlinden. The other columns of the unfortunate army were Cornwallis and Lord Bridport in 179 j, only served to emphasize 
first checked and then driven back by the French divisions they this ineffectiveness. None the less, French successes on land a d d ~ d  
met, which, moving more swiftly and fighting better in the broken to the already heavy British commitments at  sea. HaTring over- 
ground and the woods, were able to combine two brigades against run Holland in 1794, the French compelled her to go to war with 
one wherever a fight developed. On this disastrous day the Aus- England in Jan. I 795 ; and England was thereafter forced to main- 
trians lost zo,ooo men, 12 ,000 of them being prisoners, and tain a separate North Sea fleet to guard against invasion from the 
90 guns. 

Marengo and Hohenlinden decided the war of the Second 
Coalition as Rivoli had decided that of the first, and the Revo- 
lutionary Wars came to an end with the armistice of Steyer (Dec. 
25, 1800) and the treaty of Lunkville (Feb. 9, 1801). But only 
the first act of the great drama was accomplished. After a short 
respite Europe entered upon the Napoleonic Wars. 

BIRLIOGRAPHY.--T~~ most important modern morks are A. Chuquet's 
Guerres de la Rdvolzrtion (11 monographs forming together a com- 
plete history of the campaigns of 1~92-93), and the publications of 
the French General Staff. Dupuis's L'ArmCe du nord 1793; Coutan- 
ceau's L'Amzde d u  A-ord 1794; Colin's &ducation militaire de ,\TTapolCon 
and Campagne de 1793 en Alsace; and de Cugnac's Campagne de 
1'Ahmde de re'serve 1800 may be specially named Among other norks 
of importance the principal are C. von B(inder)-K(rieglstein), Geist 
und  Stoff i m  Kriege (Vlenna, 1896) ; E Gachot's works on MassPna's 
career (containing invaluable evidence though written in a somexhat 
rhetorical style) ; Ritter .i70n Angeli, Erzherzog Karl (Vlenna, 1896) ; 
C. von Clausewitz, Feldzz~g 1796 i n  Italien and Feldzug 1799 (French 
translations) ; H. Bonnal, De Rosbach d Ulm;  Krcbs and Moris, 
Campagnes d a m  les Alper (Paris, 1891-95) ; Yorck von Wartenburg, 
Napoleon als Feldherr (English and French translations) ; F. Bouvier, 
Bonaparte en  Ztalie 1796; Kuhl, Bonaparte's er~ ter  Feldzzlg; J W .  
Fortescue, Hist. of the British Army,  vol iv ; E. D'Hauierive. L'ArmCe 
sous la Re'volution; C. Rousset, Les Volontaires; Max Jahns. Das 
franzdsische Heer; Shadwell, Mountain Vlarfare; works of Camon, 
(Guerre Napoldonienne, etc.) ; Austrian War Office, Krieg gegen die 
franz. Revolution 1792-97 (Vienna, 1905) ; Archduke Charles, Grund- 
sutze der Stratelrie (1796 campaign in Germany), and Gesch. des 

Texel. 
In  the meantime operations had been proceeding in various 

colonial waters and in the Mediterranean. I n  the former the 
British had, as early as 1793. seized various French stations in  
the East Indies, including Pondicherry. In  1793-94 they also 
achieved some success in the ]Vest Indies, capturing Tobago, 
French San Domingo, Martinique and Guadeloupe, though the 
last-named was retaken by the Terrorist. Victor Hugues. Later in 
the war St. Lucia and other islands were also taken. I n  1795, 
Admiral Elphinstone. afterwards Lord Keith, began operations 
against the colonial possessions of the unfortunate Dutch, and 
took from them the Cape of Good Hope and their station a t  
Malacca. The importance of these operations lay not only in the 
captures made, but in the destruction of French sea-borne com- 
merce that they involved. 

Lord Hood was given the British command in the Mediter- 
ranean and, with 2 1  ships, directed his energies to  the reduction 
of Toulon, in which he was joined by Spanish and Xeapolitan 
squadrons. The extreme dissension between the Jacobins and 
Girondists helped him to secure the surrender of the city and its 
great arsenal; but after the Jacobin triumph, lack of troops forced 
him to relinquish his hold. Over 30 French ships, including 13 of 
the line, were destroyed before the withdrawal; but, owing to the 
lukewarm support of the Spanish, a sufficient number were left 
intact to form, later, the nucleus of a Mediterranean fleet. Sev- 
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era1 thousands of the inhabitants were also taken off t o  escape the 
ferocious vengeance which was wreaked by the victorious Jacobins 
on their  less fortunate countrymen left behind. F rom 1794-96 the 
British were mainly occupied in reducing Corsica and trying to 
help the  Austrians in north Italy.  Hood's successor, Hotham, 
failed to  deal effectively with the Toulon squadron, though he 
was twice in action with i t  in I 79 j ; on each occasion the French 
escaped serious damage, losing only three ships. Fortune, in the 
shape of the wind, assisted them;  but  Nelson held the  opinion that 
Hotham's lack of energy did so too. Jervis, afterwards Lord St. 
Vincent, relieved Hotham a t  the end of I 79 j, and imparted a live- 
lier spirit t o  the fleet; but  i n  the following year Spain, who had 
made peace in 179j,  re-entered the  war on the French side. This 
gave England another long piece of coast-line to  watch and forced 
her temporarily to  withdraw from the Mediterranean. 

F r o m  1796 onwards French movements a t  sea became some- 
what more purposeful; and in December they tried to strike a t  
England by  the time-honoured method of invading Ireland; but, 
though the  expedition was allowed t o  sail from Brest, and some of 
the  ships reached Bantry Bay, bad weather caused i ts  failure, and 
the fleet returned in  fragments to  Brest. T h e  year I j97 saw 
England standing alone against France and further embarrassed 
by the  great naval mutinies a t  Spithead and the Nore, in which 
the sailors expressed their dissatisfaction with a state of affairs 
now admitted to  have been disgraceful. None the less the gloom 
was relieved by the light of two great victories a t  sea, as a result 
of which Pi t t  was enabled t o  reopen negotiations for  the forma- 
tion of another coalition. I n  Feb. Jervis with I j sail of the line 
encountered 2 7  Spaniards off Cape St. Vincent and, relying on 
Spanish inefficiency t o  counteract their advantage in numbers, 
attacked them and took four prizes. In Oct., Admiral Duncan in com- 
mand oi the IVorth Sea fleet of 16 ships caught the Dutch at sea off 
Camperdown, also 16 strong. They tried to lure him on to the shoals, 
but he accepted the risk, chased them and took nine prizes. 

In 1798, another, and slightly more successful, attempt was made 
to invade Ireland. General Humbert with 1,100 troops was actually 
landed; but, after some initial success, was compelled to surrender, 
while other forces were captured before they landed. But the most 
important movements were in the Mediterranean. Austria was willing 
to join a second coalition, but insisted on making the re-entry of the 
British into the Mediterranean a condition. Jervis, therefore, was or- 
dered either to re-enter the Mediterranean himself, or, if he felt it neces- 
sary to continue the blockade oi Cadiz, to detach a force thither. He 
replied that Nelson had already been detached to inquire into the nature 
of reported activities in Toulon, and he reinforced him with ten ships. 
The reported activities were the preparations for Napoleon's expedition 
to Egypt, the origin of which lay chiefly in his desire to keep himseli in 
the public eye. Thc force succeeded in sailing from Toulon, covered 
by a flcet of 13 battleships commanded by Admiral Brueys, and in 
reaching Alexandria, where Napoleon was landed; but Xelson, discover- 
ing their whereabouts after a long search, came upon Brueys anchored 
in Aboukir Bay and destroyed his entire fleet with the exception of two 
battleships and two frigates, all of which were accounted ior later. This 
placed Napoleon in a most awkward position. He advanced some dis- 
tance, but was repulsed before .4cre by Commodore Sir Sidney Smith, 
who had landed with Napoleon's own guns, taken at  sea. The French 
tried to relieve his position, and Admiral Bruix succeeded in bringing 
the Brest fleet to the Mediterranean; but he did not venture far to the 
East and ultimately returned to Brest without having been brought to 
action. iYapoleon came home as a fugitive, leaving his army to the 
mercy of the British, who followed up their victory at  the IVile, and 
made further successes possible, by the capture of Minorca (1798) and 
Malta (1800). Some measure of success was also achieved in the au- 
tumn of I 799 by a combined Russian and British expedition, which pro- 
posed to attack the French army oi occupation in Holland: Admiral 
Mitchell iorced the entrance to the Texel and obtained the surrender of 
the Dutch fleet-the Dutch sailors showing little inclination to fight on 
behalf of their French conquerors. From the military standpoint, how- 
ever, the affair was not so successiul. 

By this time Napoleon had become First Consul, and was responsible 
for the formation of the Armed Neutrality of the Northern Powers 
which brought about the last great expedition of the war. The Scan- 
dinavian Powers, Russia and Prussia pledged themselves to resist the 
right of search oi the British, who were dependent for the very existence 
of their flcet on supplies of timber and hemp from the Baltic. The Neu- 
trality had to be broken, and in March 1801, a fleet of 18 ships under 
Sir Hyde Parker, with Nelson as second-in-command, sailed to the 
Baltic for the purpose. I t  was decided that an attempt should first be 
made to detach Denmark from her allies, peaceably or forcibly. Peace- 
able methods failing, it became necessary to attack the Danish fleet that 
was anchored along the sea-front of Copenhagen, protected by shoals. 

Parker thought approach to it impossible; but Nelson with 1 2  ships 
solved the problem, smashed the Danish fleet, and the Armed Neutrality 
with it. By this time peace was near. The English people were sick 
of the war, while Napoleon needed a truce for the consolidation of his 
position and the preparation of new schemes. Consequently the Peace 
of Amiens ended the Revolutionary War'in 1802, a peace that was to 
be the truce Sapoleon intended, rather than anything more lasting. 

BIBLIOGRAPHY.-W. James, Naval History (1837) ; A. T.  Mahan, 
Influrnce oj Sra-Power upon  the French Revolution and Elnpire 
(1892) ; T .  S. Jackson, Logs o f  the Great Sea Fights (Navy Records' 
Society, 1899) ; Geoffrey Callender, Sea-Kinrs o f  Britain (1911) ; C Gill, 
Naval Mutinies of 1797 (1913) ; Holland Rose, Lord Hood and the 
Defence of Toulon (1922) ; W .  G. Perrin, Keith Papers (Navy Records' 
Society, 1927). ( G .  A. R. C.; J. G. B.) 

FRENCH SOUTHERN OCEAN AND ANTARCTIC 
TERRITORIES (TERRES AUSTRALES ET ANTARCTIQUES FRAN- 
CAISES), a group of islands in the southern part  of the Indian ocean 
including a section of Antarctica. A separate administration for 
these territories was created by a decree of Sept. 18, 1956, with a 
senior administrator (administrateur supe'rieur), who resides in 
Paris, and is directly responsible to  the minister for overseas 
France. From 1924 to 1956 these terres aus t rdes  were adminis- 
tered from Madagascar (Malagasy Republic). The  following 
islands are included in the new administrative unit:  (1) two small 
volcanic islands, Saint Paul i q  Y.) and Nouvelle Amsterdam; 
12) the island of Kerguelen. with many adjacent smaller islands 
totalling about 2,703 sq.mi.; and (3) the Crozet Islands archi- 
pelago. Also included is Terre  AdClie. (See ANTARCTICA.) 

(Hu. DE.) 
FRENCH WEST AFRICA (AFRIQUE OCCIDENTALE FRAN- 

GAISE), a former federation of French overseas territories, com- 
prised an area of 1,831,079 sq.mi. (approximately eight times the 
area of France and nearly one-sixth that  of all Africa), extending 
from the central Sahara south

w

ard to the Gulf of Guinea and from 
the Atlantic eastward to Lake Chad. I t  was bounded on the 
north by Rio de Oro, by  the southern territories of Algeria and by  
Libya; on the east by  former French Equatorial Africa; and on 
the south and the west by  the Atlantic ocean, except where for- 
eign enclaves (Gambia; Portuguese Guinea; Sierra Leone and 
Liberia; Ghana [Gold Coast] and the former trust  territory of 
Togoland [Republic of Togo] ; and Nigeria) indent its coastal 
zone. French West Africa was a federation of eight territories: 
Mauritania, Senegal, Dahomey, French Sudan (renamed Mali 
Republic), Ivory Coast, Upper Volta, Kiger and French Guinea. 
I n  1958 the territories became autonomous republics, and in 1960 
independent republics, within the French Community. Later,  all bu t  
Senegal withdrew from the French Community. French Guinea 
in 1958 left the French Community and was renamed Guinea. 

Physical Features.- The area of former French West Africa 
consists of gneisses and crystalline schists. There also occur a t  
various points granites, old volcanic rocks, porphyries and diorites, 
old sedimentary deposits, schists and Silurian quartzites. Above 
these old folded formations are horizontal strata of nonfossilifer- 
ous sandstones which cover immense areas. Secondary and Ter-  
tiary marine formations (Cretaceous and Eocene) are met with 
in Senegambia and extend a s  far  as Lake Chad. The  Quaternary 
and Recent deposits include alluvial deposits, dunes and laterites, 
and ferruginous red clays which are  often found in strata of 
great thickness and are the result of the decomposition of rocks 
in situ under the influence of the intertropical climate. 

The country is in the form of a plateau, broken up  by  two sys- 
tems of fractures, one running south~vest and northeast, the other 
a t  right angles, northwest and southeast. The  heights are domes 
of granite or  diorite, which are remains of older chains of moun- 
tains now worn away; and the cliffs in which the plateau ends. 
The southern highland areas are the Futa  Jallon (Fouta  Djallon),  
the Nimba mountains and the Atakora highlands. The  Futa  
Jallon is a much-dissected plateau region lying about 60 mi. in- 
land in Guinea. I t  has a northwest-southeast length of nearly 
500 mi. and averages 175 mi. in width; the maximum elevation 
reaches 4,675 f t .  The  Nimba mountains stand nearly on the 
boundary of Liberia and Ivory Coast;  they rise to 6,069 ft .  The  
Atakora highlands form a series of north-south ridges in north- 
western Dahomey; their highest elevations rise to 2,146 f t .  I n  the 
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districts of the Sahara which are attached to Mauritania, Mali, 
and Niger there are three principal highland regions: the Adrar of 
Mauritania (2,628 f t . ) ,  the Adrar of Iforas (3,280 ft.) and the Ai'r 
(5,903 ft.). The coast is straight and sandy from Cape Blanc to 
Cape Verde, which shelters the port of Dakar; after this it is cut up 
by estuaries, especially between Cape Verde and the island of 
Sherbro. After Cape Palmas the coast line runs from west to 
east and is bordered by unbroken beaches and lagoons. 

Rivers.-The Niger (q.v.), the third longest river of Africa and 
the second in volume of water, is the main artery of former French 
West Africa. I t  rises at  an altitude of 2,800 ft.  not far  from the 
frontier of Sierra Leone and a t  first flows from southwest to north- 
east and then takes a great bend which brings it  into the Sahara 
in the neighbourhood of Timbuktu. After Bourem (Burem) it  
turns in a northwest-southeast direction and finally runs into the 
Gulf of Guinea. I n  its upper reaches, from its source to Koulikoro 
(Kulikoro), it receives tributaries from the right, particularly 
the Tankisso. In  the middle reaches, from Koulikoro to Say, it  
receives a great tributary, the Bani or Bagoe, and spreads out into 
a sort of wide i~lland delta--a great area subject to flooding, which 
in the rainy season is about 90 mi. wide at Mopti and narrows in 
again after Tosaye and Bourem. The lower part of the river, 
from below Gaya to the sea, belongs to Nigeria; it is separated 
from the middle reaches by the Bussa rapids. The upper course 
of the Niger is subject to summer floods between June and Sep- 
tember; the floods arrive gradually and late in the Timbuktu dis- 
trict, where the maximum is not reached until January. The 
middle reaches of the Niger are of great importance from the 
point of view of navigation, which is possible over a distance of 
goo mi. from Koulikoro to Ansongo, as well as for irrigation. The 
most important of the coast rivers is the Senegal (q.a.), formed 
by the junction of the Bakoy (Bakhoy), with its tributary the 
BaoulC (Baule), and the Bafing; it is navigable up to Kayes in the 
wet season (Aug. 15 to Oct. 15) and up to Podor in the dry 
season. The Casamance, the Cavally, the Sassandra, the Ban- 
dama, the ComoC, the Volta and the OuCmC should also be men- 
tioned. 

Climate and Vegetation.-The climate varies from an equatorial 
type along the Gulf of Guinea coast to a desert type in the north. 
Temperatures are high the year around, with annual averages above 
75' F. along the coast and above 80" in the interior. The range 
between the coldest month and the warmest is seldom more than 
5' F. along the Guinea coast, but increases toward the north. 
From Dakar northward, there is a distinct cool season along the 
coast. On the whole, seasons are based not on temperature but 
rather on rainfall. Along the Gulf of Guinea, there are two rainy 
and two dry periods every year, the shorter dry season being in 
July and August. Northward. the rainy periods merge, eliminat- 
ing the short dry season, while the other dry season becomes 
longer and more pronounced. As far north as the latitude of St. 
Louis there is an observable rainy season of three months and a 
dry season of nine months. Still farther north rain is uncertain 
at all times. The average yearly amount of rain exceeds 1 7 j  
in. along the coast of Guinea and Ivory Coast but decreases 
inland and northward to less than 5 in. in northern Mauri- 
tania. 

From the point of view of vegetation, a distinction may be 
drawn between the Saharan zone (rainfall of less than 8 in.) ; the 
Sahelian zone (rainfall of less than 24 in.), which is a region of 
steppes in which grow doum palms and narrow-leaved acacias; 
the Sudanese zone (rainfall from 24 in. to 60 in.), a country of 
savannas with forest belts, which is the principal agricultural re- 
gion; and the Guinea zone (rainfall of more than 60 in.) which 
is occupied by the great forest: attaining a width of more than 
180 mi. a t  Cape Palmas, and the characteristic feature of which 
is the oil palm (Elaeis guineensis). 

For further physiographical information, see WEST AFRICA. 
History.-The French were established early on the west coast 

of Africa; but, if a few attempts at  colonization such as that 
of AndrC Brue at  the end of the 17th and beginning of the 18th 
century are excepted, their main object was the trade in slaves 
and gum, their practice being similar to that of other European 

states. Their two principal factories were at  St. Louis and on the 
island of GorCe. which the English disputed with them till the 
early years of the 19th century. A new era was inaugurated by 
Col. Louis Faidherbe. who, in the decade of 18jq-65, subdued the 
hinterland of Senegal and conceived the scheme of linking the 
upper Senegal with the upper Niger. From 1876 onward the coast 
settlements were considerably extended into the hinterland by a 
series of campaigns and missions, and at  the same time the pos- 
sessions of other European powers in the same region were re- 
duced to the state of enclaves by a number of conventions. The  
most important events were: the campaigns on the upper Niger 
(1876-go), which resulted in the destruction of the upstart em- 
pires of Omar al-Haji (el-Hadj Omar) and Samory; L. G. Binger's 
mission to the Ivory Coast (1887-89) ; the campaigns of Dahomey 
(1889-94) ; the occupation of Timbuktu (1893) ; and the Franco- 
British conventions of 1890 and 1898. By about 1900 the period 
of expansion may be regarded as over, and the period of organiza- 
tion and development begun. 

French West Africa was constituted in 1895 by the grouping of 
the several colonies under one governor general. Subsequently 
the development of the federation as a unit was promoted, while a 
large measure of autonomy was left to each territory (which had 
its own governor and its own territorial assembly). See below, 
Administration; and the articles on the individual territories. 

Population.- There is no racial unity among the populations 
of the area. They differ in ~ h y s i ~ u e ,  in physiognomy, in manners 
and in dialect and are of very mixed stock. They have spread 
mainly in two directions, to~vard the south and toward the west. 
Some of them are not connected with the Negro races: for exam- 
ple, the Saharans, Moors and Tuaregs, and the Fulani (Fula, Peul),  
who, with their reddish-brown colouring and only slightly woolly 
hair, appear to be of Ethiopian or Hamitic, and some of Semitic 
stock. Among the strictly Negro populations, a distinction may 
be made between those of the region enclosed by the bend of the 
Niger and of Senegal on the one hand and those of the Gulf of 
Guinea on the other. The former include the great group of the 
Mandingo, which extends over the region of the upper courses of 
the Xiger; it is subdivided into a number of tribes, including the 
MalinkC, the Soninke, the Bambara and the Diula; then there are 
the LfTolof and the Tukulor of Senegal, the Sonrhai' of the district 
of Gao and the Mossi of Upper Volta. The Negroes of the coast 
are generally shorter than the Sudanese; their heads are not so 
long and their colour is lighter. Of this type are the Fon of 
Dahomey; the Agni and the Baule of the eastern Ivory Coast 
and the Kru of the western; and the Susu (Soussou) of Guinea. 
In  the middle region live naked Palaeo-Negritic peoples (Koni- 
agui, Lobi, Bobo, KabrC, Samba). 

The original religion of the Sudanese tribes is animism, or belief 
in the omnipotence of spirits. About one-half of the population 
is Moslem, in name at  any rate; but the Negro manages to recon- 
cile Islam with his ancient beliefs, and it is only the populations 
in the neighbourhood of the Sahara which have really been pro- 
foundly affected by Mohammedanism. The Guinea tribes, as 
well as the Mossi, have for the most part remained animists. 

I t  was estimated. in 19j1, that the total population of French 
West Africa amounted to 17,726.000, including 62,300 Europeans 
and foreigners (of whom 50,000 were metropolitan Frenchmen). 
The average density is 9.7 per square mile, but distribution is very 
irregular. In the coastal section of Dahomey there are about 250 
people per square mile, while most of the area has less than 12 
per square mile, the northern desert regions and some parts of 
the great forest having less than I. Up to the beginning of the 
20th century the country was depopulated by internecine warfare 
in the region enclosed by the bend of the Niger; and the slave 
trade had previously taken vast numbers from the Guinea 
coast. 

In  19j1 the population of the several territories (including that 
of their principal towns) was as follows: Mauritania, j6o:ooo 
(there are no towns, administration being from St. Louis in Sene- 
gal) ; Senegal. 2.1 ~ S , O O O  (capital: St. Louis. 60,000; Dakar, capi- 
tal of French Res t  Africa, 229,200; Rufisque, 33,000; Kaolack, 
37,600; Thihs, 31,500) ; French Sudan, 3,461,000 (capital: 



Bamako, 68.197; Kayes, 19.605; French Guinea, 2,jo6.652 (capi- Africa has differed from that in many tropical colonies. Planta- 
t a l :  Conakry, 34,770); Ivory Coast. 2,4Sj,o86 (capital: Abidjan, tion agriculture, which means alienation of the land from the 
119,135; Bouake, 42,117): Upper Volta. 3,324.969 (capital: Oua- natives, has been kept a t  a minimum. F e x  concessionary com- 
gadougou. 32.0 j i  ; Bobo-Dioulasso: 44,8 j j ; Dahomey, I ,614.633 panies and individual colonists lvere allowed to establish them- 
(capital: Porto-sovo. 30.800; Cotonou, 28.064) ; Xiger, 2,33 j,436 selves in Ivory Coast and French Guinea. Attention has been 
(capital: Xiamey, 18,cg8). given to  promoting sustenance crops for the Africans as !\-ell as 

Adminis t ra t ion. -The eight territories of French Mrest Africa crops destined for commerce. T O  speak broadly, the natives have 
lvere administered by governors. \yho \yere subordinate to a gov- retained control of the land and are the real producers. 
ernor general (high commissioner) a t  Dakar.  .All the inhabitants The principal food crops are millets, rice and maize. 1,ivestock 
lyere made French citizens in 946, Each territory elected its own important in the grassland areas ; above all in Senegal. in French 
territorial assembly to vote the budget and to watch over the ad- Sudan, in Niger and in Mauritania. In  193'3 sheep and goats to- 
ministration. The assemblies elected the members of the grand gether numbered I7.ooo.ooo: cattle. mostly of the humphacked 
council, n.hich met a t  Dakar,  French \vest Africa likewise sent zebu variety. numbered about 8.joo.000. There were more than 
2 0  deputies to the French national assembly. 2 0  senators to the 2jO.ooo horses and about 2 jo.ooo camels. 
council of the republic and 26 representatives to the council of the the middle of the 20th century the principal commercial 
French Community in Paris, The  territorial capitals and the Crops were those yielding vegetable oils. Peanuts, originally a 
major  towns also elected their own municipal councils. food staple, were the most important of these. The  first consign- 

 communication^.-The problem of communic&tions in French ment of them was shipped from Rufisque to ~ o u e n  in 1640, and 

\vest Africa has allTays been that of linking the interior \Tith the after 1844 regular shipments to ?.larseilles were made from several 

coast. The earliest line of penetration was the Senegal river. the lvest African ports. I n  I 9 j l  output amounted to ;oo.ooo metric 
northernmost permanent stream south of the  Sahara. From that tons unshelled (including 55o.ooo from Senegal) and 46d.000 

stream's upper course access to  the upper reaches of the Niger metric tons shelled. Palm kernels and castor-oil seeds are other 
15-3s relatively easy. Together, the streams were thought to form Sources of commercial vegetable oil. Both peanut oil and palm 
an east-,\-est traffic corridor across a large part of ,vest Africa, oil are exported in large amounts. Cacao, coffee and bananss. as 
~~t they \yere never as as \\-as hoped, hecause lye11 as cotton, sisal and kola (a source of caffeine and theobro- 
their floJys vary markedly dufing the year;  e.g., the Senegal is mine). were all likewise of increasing importance. .%I1 these prod- 
navigable as f a r  upstream as Kayes (600 for  boats \\-ith a ucts are cultivated in native plantations or gardens. Particular 
draught of I j f t .  from Xug. I j to Oct. I j ;  but for the rest of the efforts have been made to stimulate cotton grolving. As most 
year i t  is quite unsatisfactory save for very small craft ,  and during native kinds were not suited to French manufacturing needs. agri- 
~ ~ ~ i l  and hiay it is unusable. The  siger is navigable from cultural experiments (including irrigation systems affecting 300 
I(ouroussa and Kankan (Guinea) to Bamako (Sudan) from Au- sq.mi. in the region of the middle Siger  river) \?ere undertaken. 
gust to December; f rom Bamako to Ansongo, by shalloJv-draught with the result that quality \\-as improved and quantity raised. 
boats, for most of the year;  and from Ansongo to Gay& (x ige r ) ,  Output however was still far behind France's requirements. 
regularly. throughout the year. Of the minerals, gold has been known to exist in the region 

i ~ i t h  the expansion of French control f rom the coast, railways since mediaeval times. but French \Yest Africa is not one of the 
seemed to ofier an eRective means of access to the  interior. The great producing countries, Salt has been important in the desert 
line from Dakar to  St,  Louis, 163 mi,  long and the first t o  be built areas of lfauritania and Siger  for nearly 1.000 years. There is 
in \yest r\frica, Tas completed in 138 j. line begun near Kayes manganese in Ivory Coast. iron and copper in Mauritania and iron 
on the Senegal in 1881 reached Bamako on the Niger in 19o+ and bauxite in French Guinea. By the middle of the 20th century 
hleanu.hile, lines toward the interior I\-ere begun a t  Conakry in the oil works a t  Dakar still constituted French \17est Africa's 
1900, a t  Cotonou in 1902 and a t  ;\bidjan in 19oj.  I n  1907 a rail- only large-scale industry. Sat ive  industries, leather and cotton 
way joined Dakar to Kayes. so that by 1923 there was a Dakar- goods. are of little external importance. 
Bamako line, connecting the Siger  with the coast 800 mi. away. I n  I953 French \Vest Africa's imports amounted to 1.257.000 
Previously. in 1914, the Conakry line had reached navigable water metric tons. with a value of jj.242.000.000 fr. C. F .  .4. ( I  franc 
a t  Kouroussa on the upper S ige r  and a t  Kankan. I n  1934 the C. F. X . = 2  metropolitan French francs). Exports in the same 
Cotonou line reached f'arakou. The .Abidjan line, stopped for a year amounted to 1.806.000 metric tons. x i th  a value of 46.761,- 
long time a t  Bobo-Dioulasso, reached Ouagadougou in 1qj4. 0oo.000 ir .  C. F. A,. mainly peanuts and peanut oil {constituting 
Meanwhile. roads xhich were motorable during most of the year more than 40% of the total value). coffee (about 2 1 5  j. cacao 
connected the railway termini. Furthermore. there were three ( I ; % ) ,  almonds and palm oil ( 6 %  ) ,  bananas ( ~ 7 ~ )  and timber 
trans-Saharan bus routes. one going northward from Zinder ( 2 % ) .  By fa r  the greater part of French 12-est .%frica's trade is 
(Niger) to .4lgiers, one northward from Gao (Sudan) on the Siger with France and other countries of the French Community. 
to  Oran in western Algeria and the third. less used, north- BIBLIOGR.APHY.-J. Richard-Molard, Af i iq z~e  Occideatale Fran~a i se  
northeastnard from St. Louis to Agadir in Rforocco. (Paris, 1 g j 2 )  ; also the EncyclopLdie 4latitiwze et Coloniale: i l jrique 

Dakar has cable connections n-ith Brest in France, i\-ith Fer- Occidcntale F m n ~ a i s e ,  2 vol. (Paris, 1949). (H. M.  K L. ;  Hu. rk.) 
nando Noronha in Brazil. with Casablanca in 3lorocco and with FRENEAU, PHILIP MORIN (17j2-r832),  U,S, poet, es- 
Conakry. Abidjan and Cotonou within the federation. Regular sayist and editor, known as the "poet of the American Revolution," 
steamship and air services link Dakar with Europe and with South was born of parents of French Huguenot descent in New York ,-ity 
and North America; and there are services linking all the major on Jan. 2 ,  1752. After graduating from Princeton in 1771, he 
ports of the ~ r e n c h  \Vest African coast. Air services connect taught school and studied for the ministry until the outbreak of the 
all the capitals to Paris. American Revolution, when he turned his ready pen to vitriolic 

Dakar overshadowed all other ports in the federation. In 1953 satire against British and Tories. Not until his return from two 
tonnage cleared there amounted to 3.3oo.000 metric tons, as years in the Caribbean islands, where he produced two of his most 
against 660.000 a t  Abidjan. 3 ~ O . O O O  a t  Conakry and 150,ooo a t  ambitious poems, "The Beauties of Santa Cruz" and "The House 
Cotonou. of Night," did he become, however, an  active participant in the 

Economy.-Since the latter part of the 19th century there war, joining the New Jersey militia in 1778 and sailing as a priva- 
has been a remarkable change in the economy of French i\-est teer to the West Indies. Captured and imprisoned by the British 
Africa. Ivory, bird plumage, rubber, cabinet woods and gum in 1780, he wrote bitterly, on his release, of The  British Prison- 
arabic n-ere among the more important items of commerce in the Ship and with infectious enthusiasm of American Independence, 
early days of French control. But these products are noTy less im- and during the next several years wrote patriotic contributions to  
portant. and agriculture. with the controlled use of natural re- the Freeman's Journal in Philadelphia. The war over, he became 
sources, has come to supersede uncontrolled exploitation. a sea captain until 1790, when he again entered partisan journalism, 

For  the most part, agricultural development in French \Vest ultimately as editor from 1791 to 1793 of the outspokenly republi- 



FRENSSEN-FRERE 8 3  3 
can National Gazette,,in which he so effectively attacked Federal- 
ist policies that Thomas Jefferson credited him with saving the 
country xhen it was "galloping fast into monarchy." Ardently 
devoted to principles of !iberty, but recognizing also the necessity 
of finding solitude for poetry, he alternated his time between quiet 
periods a t  sea and periods of active newspaper work as editor or 
contributor, until he retired early in the 19th century to his farm 
in Monmouth County, N.J., where he died on Dec. 18: 1832. 

For more than 50 years his verse and prose appeared in pe- 
riodicals and in something more than a dozen volumes; collected 
editions were published in 1786. I 788, I 795, 1809 and 181 j. Well 
schooled in the classics and in antecedent English poetry. he strove 
for a fresh idiom which ~ i~ould  be unmistakably American. hut 
except in a few poems he failed to avoid the influence of his mod- 
els. He has been called the father of American poetry, anticipat- 
ing Bryant and Poe in theme and technique. A dozen years before 
Wordsworth's influence was felt on English verse, Freneau looked 
with wonder on nature in such poems as "The Wild Honey Suckle" 
and "Stanzas Written on the Hills of Seversink" which, with 
"The Indian Burying Ground" and "To the Memory of the Brave 
Americans," deserve a place in any anthology of his period. 

BIBLIOGRAPHY.-M~T~ S. .4ustin, Philip Freneau (1901) ; S. E. For- 
man, The Political Activities o f  Philip Freneau (1902) ; Lewis Leary, 
That Rascal Freneau: a Study iaz Literary Failure (1941) ; F. L. Pattee 
(ed.), Poewzs of Philip Freneau, 3 vol. (1902-07) ; H. H. Clark (ed.), 
Poems of  Freneau (1928) ; Lewis Leary (ed.), The Last Poems of  Philip 
Freneau (194:) ; P.M. Marsh (ed.), The Prose Works of Philip Freneau 
(1955). (L. LY.) 

FRENSSEN, GUSTAV (1863-194s), German novelist: per- 
haps the most powerful of the school of writers of the Heimatkunst 
( i .e . ,  literature of particular regions). He was born at Barlt, Hol- 
stein. Oct. 19, 1863, took orders in 1890 and until 1902 was pastor 
at Hemme; but he had already for several years been known as a 
novelist, and after the success of Jorn l ihl  (1901)) he gave up his 
pastorate and devoted all his time to writing. He died at Barlt, 
April I I ,  191 j, His novels include Die Sandgrafin (1896) ; Die 
drei Getreuen (1898; Eng. trans.. T h e  Three Comrades, 1907); 
Hilligenlei (1905; Eng. trans., Holyland, 1906); Klaus Hinrich 
Baas (1909); Die Briider (1918); Otto  Babendiek (1926); and 
Der brenue~zde B a u m  (193 I ) .  H e  also published sermons (Dor f -  
predigten, 1899-1902) and plays. His novels give realistic and 
vivid descriptions of the peasantry and the countryside in north 
Germany. His great popularity was due partly to this and partly 
to the many subsidiary and propagandist elements associated with 
his work. 

See N. Kumsen, G. Frenssen (1940). (4. Gs.) 
FREON. A trade name covering a family of chemicals con- 

taining fluorine and used as fluids in refrigeration compressors. 
The more comnlonly used are usually known by a code name; 
for example the substance CCl,F, is known as either Freon-12 
or F-I 2 ; similarly F-I  I is CC1,F; F-2 2 is CHClF2; and F-I 14 is 
CClF,.CCIF2. These compounds are economically manufactured 
by part replacement of fluorine for chlorine in inexpensive com- 
pounds such as carbon tetrachloride (CCl,) or chloroform 
(CHCI,) ; each of the replacements causes a drop of about 50" C. 
in the boiling point. so that CCl,, which boils at 76' C.! becomes 
CC1,F (F-11) boiling at 25" C., then CCI,F, (F-12) boiling at  
- 29' C. Thc low boiling property makes the compound usable 
as a refrigerating fluid. In addition; the presence of a group of 
fluorine atoms causes a general tightening up of the molecular 
structure of the Freons, and this results in a much improved sta- 
bility which permits the Freons to resist tenaciously any de- 
structive physical or chemical factors; it also renders them 
physiologically inert. I t  is possible to inhale or be exposed to 
concentrations of these materials to as large as 10% to 2 0 %  for 
several hours with impunity. The practice of air-conditioning 
public places such as theatres! restaurants, trains and auditoriums 
requires the use of refrigerating fluids which! in case of accidents, 
would not create a fire hazard or be injurious to the audience, 
should they leak into the atmosphere; neither can the refrigerating 
fluids have a detectable odour. lest a panic be created in an au- 
dience detecting even an insignificant leakage. The importance 
of the Freons lies in the fact that they are so stable that they are 

entirely harmless. The Freons were first manufactured in 1930 
and increased rapidly in commercial importance after 1934. Dur- 
ing IVorld War I1 they were adapted to the use of dispersing agents 
for insecticides. A solution of an insecticide such as pyrethrum or 
D D T  in Freon-12 is carried in a steel container; by opening a 
valve, the solution is forced out as a fine spray: and the insecti- 
cide is thereby fully dispersed in a room, a tent or the space en- 
closed under the mosquito nets used in the tropics. The mist so 
created is harmless because it will neither burn nor injure the 
lungs and the space may be occupied while the fumigation pro- 
ceeds. 

See also REFRIGERATION. (A .  L. HE.) 
FREQUENCY. A t.erm used in scientific work generally to 

denote the number of occurrences of some periodic phenomenon 
or quantity which occur in unit time. 

In  physics the term is applied to wave motions of all types, 
mechanical, sound (q.v.), light ( q . ~ . ) ,  electromagnetic waves 
(q.v.) or oscillations generally. See ALTERSATISG CURREST; 
BROADCASTING; h D . 4 ~  j RADIO; RADIO RECEIVER. (H. B. Lnr.) 

FREQUENCY, RADIO, a term designating the portion of 
the electromagnetic energy spectrum that is useful in radio com- 
munication. The frequency of electromagnetic energy is the num- 
ber of complete reversals of energy direction that take place in 
one second and is usually expressed in cycles per second (c.p.s.), 
kilocycles per second (kc.) or megacycles per second (mc.) where 
I kc. equals 1,000 c.p.s. and I mc. equals ~,ooo,ooo c.p.s. The 
radio-frequency spectrum extends from the lowest frequency that 
can be efficiently radiated (about 3 kc.) to the lower edge of the 
infrared region (about 300,000 mc.). 

I t  is often convenient to divide the radio-frequency spectrum 
into smaller ranges (or bands) which can be designated by ap- 
propriate abbreviations. 

The various portions of the radio-frequency spectrum are usually 
allocated, by law, to different types of radio service. F o r  example. 
the familiar AM (amplitude modulation) broadcasting stations 
(540 kc.-1,600 kc.) are located in the M F  band while FM (fre- 
quency modulation) and television broadcasting are allocated to 
the VHF band. The two lorn-est frequency bands (VLF and L F )  
are used for radiotelephone and radio navigation service while the 
SHF band is primarily for radar and microwave relay systems. 
The highest frequency band (EHF)  is used largely for experi- 
mental purposes. See also RADIO. (G. R. CR.) 

FRERE, SIR HENRY BARTLE EDWARD, 1s.r BART., 
cr. 1876 (181 j-1881): British administrator, born a t  Clydach in 
Brecknockshire on March 29, 181j. was the son of Edward 
Frere, and a nephew of J. H .  Frere. of Anti-Jacobi?~ and Aristoph- 
anes fame. After leaving Haileybury, Bartle Frere was ap- 
pointed a writer in the Bombay civil service in 1834, and in 183; 
assistant\collector at Poona. In 1842 he became private secretary 
to Sir George Arthur, governor of Bornbay. In  1844 he became 
political resident a t  the court of the raja of Satara, administer- 
ing the province, on the raja's death in 1848, even after its for- 
mal annexation in 1849. I n  1850 he was appointed chief com- 
missioner of Sind. 

On his return to India from leave in 1857 Frere learned a t  
Karachi of the mutiny. He sent his only European regiment to 
secure the strong fortress of Multan against the rebels, and sent 
further detachments to aid Sir John Lawrence in the Punjab. 
For his services he received the thanks of both hodses of parlia- 
ment and was made R.C.B. In  1863 he was appointed governor 
of Bombay, where he effected great improvements, including the 
inauguration of the university buildings. He established the Dec- 

Radio-Frequency Classij5cations 

Designation 

Very low frequency (VLP) 
Low frequency (LF) 
Medium frequency (MF) 
High frequency (HF) 
Very high frequency (VHF) 
Ultrahigh frequency (UHF) 
Superhigh frequency (SHF) 
Extremely higli frequency (EHF) 

Band 
number 

4 
5 
6 
7 

Frequency range 

3 kc.-30 kc. 
30 kc.-300 kc. 
300 kc.-3,000 kc. 
3,000 kc.-30,000 kc. 

8 30 mc.-300 mc. 
300 mc.-j,ooo mc. 
3,000 mc.-30,ooo mc. 

11 30,000 mc.-300,ooo mc. 



can college a t  Poona, and a college for instructing natives in civil 
engineering. The prosperity, due to the U.S. Civil War. which 
rendered these developments possible, resulted in a speculative 
mania, leading eventually to the disastrous failure of the Bom- 
bay bank, for which Frere incurred severe and not wholly unde- 
served censure. In  1867 he returned to England and was made a 
member of the Indian council. In 1872 he was sent by the for- 
eign office to  negotiate a treaty with the sultan, Seyyid Burghash, 
a t  Zanzibar, for the suppression of the slave traffic. I n  1875 he 
accompanied the prince of Wales to  Egypt and India. 

But the greatest service that Frere undertook on behalf of his 
country was to  be attempted not in Asia, but in Africa. He 
landed a t  Capetown as high commissioner of South Africa on 
March 31, 1877. H e  had been chosen by Lord Carnarvon in the 
previous October as the statesman most capable of carrying his 
scheme of confederation into effect, and within two years it was 
hoped that he would be the first governor of the South African 
Dominion. The  first year of his rule was marked by a Raffir nar  
on the one hand and by a rupture mith the Cape (hIo1teno- 
Merriman) ministry on the other. The Transkei Kaffirs were 
subjugated early in 1878 by General Thesiger (the and Lord 
Chelmsford) and a small force of regular and colonial troops. 
The constitutional difficulty was solved by Frere dismissing his 
obstructive cabinet and entrusting the formation of a ministry to 
Gordon Sprigg. Frere emerged successfully from a year of crisis, 
but the advantage was more than counterbalanced by the resigna- 
tion of Carnarvon early in 1878, at  a time when Frere required 
the steadiest and most unflinching support. He was convinced 
that there was a \Tidespread insurgent splrit pervad~ng the na- 
tives, which had its focus and strength in the celibate mllitary 
organization of Cetywayo. Frere told the colonial office that this 
organization must be broken up, if necessary, by force. The co- 
lonial office appeared to agree, but when Frere sent, in Dec. 1878, 
an ultimatum to Cetywayo, the home government abruptly dls- 
covered that a native war in South Africa mas inopportune and 
raised difficulties about reinforcements. Having entrusted to Lord 
Chelmsford the enforcement of the British demands, Frere's im- 
mediate responslbility ceased. On Jan. 11, 1879 the British troops 
crossed the Tugela, and 14 days later the disaster of Isandhlnana 
was reported; and Frere, attacked and censured in the house of 
commons, was but feebly defendcd by the ~overnment. Lord 
Beaconsfield, i t  appears, supported Frere; the majority of the 
cabinet mere inclined t o  recall him. H e  was censured, but begged 
to stay on. 

The Zulu trouble and the disaffection that was brewing in the 
Transvaal reacted upon each other in the most disastrous manner. 
Frere had had no part in the actual annexation of the Transvaal. 
which was announced by Sir Theophilus Shepstone a few days 
after the high commissioner's arrival a t  Capetown. The delay in 
giving the country a constitution afforded a pretext for agitation 
to the malcontent Boers, a rapidly increasing minority, while the 
reverse at Isandhlwana had lowered British prestige. Oning to 
the Kaffir and Zulu wars Frere had hitherto been unable to give 
his undivided attention to the state of things in the Transvaal, 
which he visited in 1879. A large camp, numbering 4.000 dis- 
affected Boers, had been formed near Pretoria, and they were ter- 
rorizing the country. Frere visited them unarmed and practically 
alone. On the condition that the Boers disperse. Frere undertook 
to present their complaints to the British government, and to 
urge the fulfilment of the promises that had been made to them 
They parted with mutual good feeling, and the Boers did erentu- 
ally disperse-on the very day upon ~vhich~Frere received the tele- 
gram announcing the government's censure. But bad nens met 
him on his return to  Capetown-on June I. 1879, the prince impe- 
rial had met his death in Zululand-and a few hours later Frere 
heard that the government of the Transvaal and Natal, together 
with the high commissionership in the eastern part of South 
Africa, had been transferred from him to Sir Garnet Wolseley. 

When Gladstone's ministry came into office in the spring of 
1880, Lord Kimberley had no intention of recalling Frere In 
June, hovever, a section of the Liberal party memorialized Glad- 
stone to remove him, and the prinle nlinister weakly compl~ed 

(Aug. I,  1880). Upon his return Frere replied to the charges re- 
lating to his conduct respecting Afghanistan as well as South 
Africa, previously preferred in Gladstone's hfidlothian speeches, 
and was preparing a fuller vindication vhen he died at  Wimbledon 
from the effects of a severe chill on May 29, 1884. 

His Life and Correspondence, b y  John Martineau, was published in 
1895. See the article SOUTH AFRICA, UNION OF: History. 

FRERE, JOHN HOOKHAM (I 769-1 846): English diplo., 
mat and author. was born in London. He was educated at  Eton, 
where he met Canning, and a t  Caius college, Cambridge. H e  en- 
tered public service in the Foreign Office under Lord Grenville, and 
sat from 1796 to 1802 as M.P. for the close borough of \Vest Looe 
in Corn~vall. H e  and Canning were ardent supporters of Pitt ,  
and contributors to the Anti-Jacobin. On Canning's removal to 
the board of trade in 1799 he succeeded him as under-secretary 
of state; in Oct. 1800 he \\-as appointed envoy extraordinary and 
plenipotentiary to Lisbon; and in Sept. 1802 he \\-as transferred 
to Madrid, where he remained for two years. H e  was made a 
member of the privy council in 180j; in 1807 he was appointed 
plenipotentiary a t  Berlin, but the mission was abandoned, and 
Frere was again sent to Spain in 1808 as plenipotentiary to the 
Central Junta. The condition of Spain rendered his position a 
very responsible and difficult one. LVhen Xapoleon began to ad- 
vance on Madrid Frere wholeheartedly advised Sir John Moore 
not to retreat. After Corunna public opinion accused him of 
having endangered the army, and he was recalled. 

Thus ended Frere's public life. In  1816 he married Elizabeth 
Jemima, dowager countess of ErrolI, and in 1820, on account of 
her failing health, he went with her to the Mediterranean. There 
he finally settled in Malta, where he lived the rest of his life. 
He died at the Piet i  Valerta on Jan. 7, 1846. Frere's literary 
reputation now rests entirely upon his spirited verse translations 
of Aristophanes, which remain in many ways unrivalled. The 
translations of T h e  Aclza~nians,  T h e  Knights ,  Tlze Birds and T h e  
Frogs were privately printed, and were first brought into general 
notice by Sir G. Cornewall Lewis in the Classical Mz~seuvz  for 
1847. 

Frere's complete works were published in 1871, with a memoir 
by his nephews, W. E. and Sir Bartle Frere, and reathed a second 
edition in 1874. See also Gabrizlle Festing, J. H. Fvere and his Friends 
(1899). 

FRERE-ORBAN, HUBERT JOSEPH WALTHER 
(1812-18g6), Belgian statesman, was born at  Liege on April 24. 
1812. After studying law in Paris, he practised as a barrister at 
Likge, took a prominent part in the Liberal movement, and in 
June 1847 was returned to the chamber as member for Likge. 
He was minister of public works in the Rogier cabinet, and from 
1848 to 18jz was minister of finance. H e  founded the Banque 
Nationale and the Caisse d '~pargne .  abolished the newspaper tax. 
reduced the postage, and modified the customs duties as a prelimi- 
nary to a decided free-trade policy. To facilitate the negotiations 
for a new commercial treaty, he conceded to France a l a r  of 
copyright, which proved highly unpopular in Belgium, and he re- 
signed office, soon follo~ved by the rest of the cabinet. His work 
La Mai~zmorte  et la cha7,ite' (18j4-18j7). published under the 
pseudonym of "Jean van Damme:" helped his party back to 
power in 18j7, when he again became minister of finance. He now 
embodied his free-trade principles in commercial treaties with 
England and France, and abolished the octroi duties and the tolls 
on the national roads. H e  resigned in 1861 on the gold question, 
but soon resumed office, and in 1868 succeeded Rogier as prime 
minister. In 1869 he defeated the attempt of France to gain 
control of the Luxemburg railways. Defeated in 1870, he returned 
to office in 1878 as president of the council and foreign minister. 
He provoked the bitter opposition of the Clerical party by his law 
of 1879 establishing secular primary education, and in 1880 broke 
off diplomatic relations with the Vatican. Frhre-Orbin. while re- 
jecting the Radical proposal of universal suffrage, conceded an 
extension of the franchise (1883); but the hostility of the Radi- 
cals, and the discontent caused by a financial crisis, overthrew the 
government at  the elections of 1884. Frkre-Orban continued to 
lead the Liberal opposition till 1894, when he failed to secure re- 



electio?. He died at Brussels on Jan. 2 ,  1896. 
FRERET, NICOLAS (1688-1 749), French scholar, was 

hardly 26 years of age when he was admitted as pupil to the 
Academy of Inscriptions. One of the first memoirs which he 
read mas Szrr l'origine des Francs (1714). He maintained that 
the Franks were a league of South German tribes and not, ac- 
cording to popular legend, a nation of free men deriving from 
Greece or Troy. These sensible views excited great indignation 
in the AbbC Vertot, who denounced FrCret as a libeler of the mon- 
archy. A lettre de cachet was issued, and FrCret was sent to the 
Bastille until March 1715. I n  Jan. 1716 he was received associate 
of the Academy of Inscriptions, and in Dec. 1742 he was made per- 
petual secretary. His memoirs, many of them posthumous, treat 
of history, chronology, geography, mythology and religion. He 
died in Paris on March 8, 1749. 

FRERICHS, FRIEDRICH THEODOR (1819-1885): 
German pathologist, became professor of pathology at Gottingen 
(1848), a t  Kiel (1850j, at Breslau (1852) and Berlin (1859). He 
developed scientific clinical teaching in Germany. He discovered 
leucin and tyrosin in the urine in cases of acute yellow atrophy of the 
liver (1855), made pathological studies of cirrhosis of the liver and 
of pernicious malarial fever and published works on Bright's disease 
(1851) land diseas,es of the liver (1858). 

FRERON, ELIE CATHERINE ( 1  718-1 776), French con- 
troversialist, prominent mainly as the opponent of the philosophes, 
was born at  Quimper in Brittany, Jan. 20, 1718. He  was editor 
of L'Anne'e litte'raire, founded by him in 1754, which gave a thor- 
ough survey of French literary production. Although submissive 
to authority, he was imprisoned at  Vincennes in 1746, in the Bas- 
tille in 1757, and narrowly escaped a similar fate in 1765. He ap- 
pears to have carried his opposition to the Encyclope'die to the 
length of denouncing the printers to the police. He was not 
without affability in his private life, but was bitterly attacked on 
many occasions by Voltaire, most notably in his comedy L'Ecos- 
saise (1760). He  died in Paris, March 10, 1776. 

See 7. Cornou,  lie Friron (1922). (RT. S.) 
FRERON, LOUIS MARIE STANISLAS (1 765-1802), 

French revolutionist, son of Elie FrCron ( q . ~ . ) ,  was born at  Paris 
on Aug. 17, 1763'. On the death of his father his name was at- 
tached to Ann ie  litte'raire, which was continued until 1790 and 
edited successively by the abbCs G. M. Royou and J. L. Geoffroy. 
On the outbreak of the Revolution FrCron, who was a schoolfellow 
of Robespierre and Camille Desmoulins, established the violent journal 
L'Orateur du peuple. With Barras in 1793 he repressed the opposition 
to the convention at Marseilles and Toulon, but both afterward joined 
the Thermidoriens, and Frbron became the leader of the jeunesse dore'e 
and of the Thermidorian reaction. He brought about the accusation of 
Fouquier-Tinville and of J. B. Carricr, the deportation of B. Barire 
and the arrest of the last Montagnards. His paper became the official 
journal of the reactionists. He went in 1799 as commissioner to Santo 
Domingo and died there in 1802. He wrote Mimoire historique sur 
la re'action royale et sur les malheurs du midi (1796). 

FRESCO (Ital. for cool, "fresh"), a term introduced into 
English, both generally (as in such phrases as al fresco, "in the 
fresh air"), and more especially as a technical term for mural 
painting on plaster. I n  the latter sense the Italians distinguished 
painting a secco (when the plaster had been allowed to dry) 
from a fresco (when it was newly laid and still wet). See FRESCO 
PAINTING and PAINTING. 

FRESCOBALDI, GIROLAMO (1 583-1644), Italian or- 
ganist and composer, was born in Ferrara. He studied under the 
cathedral organist Luzzasco Luzzaschi, and owed his first reputa- 
tion to his beautiful voice. He was organist a t  St. Peter's in 
Rome from 1608 to 1628. I n  1628 he went to live in Florence, 
becoming organist to Duke Ferdinand 11. Political troubles drove 
him back to Rome in 1633, and he was again organist at St. Peter's 
until March 1643. He died on March 2 ,  1644. Frescobaldi was per- 
haps the greatest organist of the 17th century. His compositions show 
the consummate art of the early Italian school, and his works for the 
organ are full oi the finest devices of fugal treatment. He also wrote 
numerous vocal compositions, such as canzoni, motets, hymns, etc., a 
collection of madrigals for five voices (1608) being among the earliest 
of his published works. 

FRESCO PAINTING. Fresco is a method of painting on 
freshly applied, wet lime-plaster walls with colours made by grind- 
ing artists' dry powder pigments in pure water. The colours dry 

:SCO PAINTING 
and set with the plaster and become a permanent part of the wall. 
The terms buon fvesco and a fresco are sometimes used to distin- 
guish true fresco from its substitutes. 

Like other processes which have their roots in remote antiquity, 
it is basically simple and direct; it operates on the most common- 
place of chemical reactions; and at the same time it demands of 
the painter thorough competence and familiarity x i th  a multitude 
of details. The execution of a fresco should not be attempted by 
the inexperienced. The restrictions imposed in modern times by 
economic and other circumstances usually preclude the use of this 
most desirable kind of mural painting. 

X mural is not merely a large-scale version of an easel painting. 
blovin up and projected on a wall. No other, form has so many 
technical requirements. In  addition to the restrictions common 
to all forms of painting, resulting from the artist's desire for maxi- 
mum control of the paint and for permanence, mural painting 
has certain limitations peculiar to itself. The mural must be 
efiective  hen viewed from any point in the room, whereas the 
easel painting may be effective only from the most favourable 
point. Ideally, the surface oi  the mural should be without glare 
under general illumination. I t  must have a "mural quality

w

-it 
should seem to be a part of the building rather than a superimposed 
en~bellishment. 

From the early Renaissance to the present day, fresco has been 
the technique that has met all mural requirements in the most 
satisfying way; it has survived and retained its pre-,eminence as 
the most appropriate medium through every change in style. 

History.-Nobody knows when or where fresco painting began. 
One theory was that it arose from tlie preparatory outlines drawn 
on the plaster for setting mosaics. The most accepted explanation 
points to the ancient use of stucco to cover rough or  unsightly 
masonry: a smooth, flawless white finish was gradually developed, 
which was then tinted or coloured by the addition of pigments and 
cventually decorated with more intricate colours in the form of de- 
signs and pictures. 

The Egyptians did not use fresco. Mud plaster was employed 
for building; lime was not used until its introduction by the 
Romans. \Val1 painting was prominent, however, throughout the 
long history of Egypt. Examples have survived because of the 
dryness of the climate and the 'protection of the tombs. Some of 
these paintings have simple water colour binders; after thousands 
of years they are still bright, but can be removed with a damp 
sponge. Others, particularly those used with carving, were mixed 
with a resinous binder. 

True frescoes. of a high level of technical accomplishment. were 
a prominent feature of the prehistoric Minoan culture in Crete 
(before I 500 B.c.) discovered in the 20th century. Chemical 
analysis showed the lime and all the earth pigments of the Minoan 
frescoes to have been produced locally with the exception of an 
imported Egyptian blue frit. Some, not all, of the Etruscan wall 
paintings still to be seen in Italy, notably at  Tarquinia, were 
painted in fresco. No wall paintings from ancient Greece have 
survived but writings suggest that fresco was a standard method 
there. Little is known about Greek painting from the artistic or 
stylistic viewpoint. or \?-hat relation it had to Roman wall painting, 
but it is known that the Romans were profoundly influenced by 
Greek methods and technical procedures. 

Roman fresco painting is well-documented, especially in the 
books of Vitruvius and Pliny. Whole frescoed n-alls have been 
excavated in Pompeii and Herculaneum and fragments have been 
unearthed in nearly every Roman site. 

I n  India the cave temples of Ajanta (200 B.C.-A.D. 600) contain 
a large number of frescoes skillfully csecuted with lime and pig- 
ments of local origin plus Afghan lapis lazuli blue. Considerable 
ingenuity and resourcefulness must have been used to overcome 
local difficulties. There is no indication of joins in these murals; 
a possible explanation is that the ~vork  was done by guilds or 
families rather than individual painters, so that a wall could be 
finished in one session. Another isolated find of ancient frescoes 
(5th-8th centuries A.D.) is a group of Buddhist decorations at  
Tun-huang, Kansu, in remote western China. 

European artists from the 13th through the 17th centuries em- 
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ployed fresco as their major mural painting method, and this \\-as 
its heyday, especially in Italy where it fulfilled the requirements 
of every conceivable personal technique and pictorial objective. 
From the 18th century, artists and chemists experimented ~videly 
with new methods designed to replace fresco with mediums more 
resistant to the polluted atmosphere of towns and cities, but tech- 
nically, fresco remained the most desirable. 

The demanding and formidable process does not conform to the 
exigencies of the 20th century, so it has been largely supplanted 
by inferior methods, such as sccco and the traditional easel paint- 
ing techniques-(e.g., oil, casein, tempera). I n  the 193os, during 
a period of extensive construction of public buildings, there Ivas 
a widespread revival of fresco painting in the Cnited States and 
in Pvlexico. 

See also PAIXTING; MVRAL PAINTING. 
Technique.-Onto a brick, tile or metal lath wall, the artist 

or his plasterer trowels or "throws" three coats of specially made 
mortar composed of aged slaked lime-putty (quicklime which 
has been slaked with water and kept in storage for a year or more 
to improve its plasticity), sand and sometimes marble dust, each 
in its own carefully measured proportion. The first or scratch 
coat (trulisatio) and the second or brown coat (arricaccato) are 
applied and allo~ved to set. The artist, who has made enlarged 
full-scale cartoons completely finished in detail from his original 
dra~i~ings, then transfers them onto the mall in outline, usually 
by going over the lines of a tracing of the cartoon with a per- 
forating wheel; while the tracing is held in place against the wall. 
a little cloth bag of dry poxvder pigment is tapped or pounced 
through the perforations. The final painting coat (intonilco) is 
then smoothly troweled on as much of the upper left-hand corner 
of the wall as can be painted in one session. The boundaries of 
this area are confined carefully along contour lines, so that the 
joins of each successive day's work are imperceptible. The per- 
forated tracing is then held against the fresh intonaco and lined 
up carefully with the adjacent drawing; the pigment is then gently 
pounced over it once more. 

If the wall has been correctly prepared the bttonaco \\-ill hold its 
moisture for a long working period. When the painter freely 
dilutes his colours with water and applies them with deft brush- 
strokes. they will be drawn into, or imbibed by, the surface through 
capillary action. .is the wall dries and sets; the pigment particles 
become bound or cemented along with the lime and sand particles. 
They are part of the same cementitious, porous mass; their colour 
permanence and resistance to aging is entirely due to their own 
chemical inertness and not to a transparent skin or binding me- 
dium as is the case with other forms of painting. The painting is 
actually part of the xvall, not a superimposed layer of paint. 

After the mortar reaches a certain degree of set or dryness, it 
will no longer take or absorb colours from the brush; as soon as 
this is observed, the painter must stop, and await the next fresh 
area of plaster, or else his colour ~vill lie on the surface like dusty 
pastel instead of becoming incorporated into the rocklike mass. 

Secco or limelvash painting is a simplified offshoot of fresco 
which does away with the complex preparation of the wall with 
fresh plaster. Dry,  finished walls are soaked with limewater and 
painted while wet with casein colours. The colours do not pene- 
trate into the plaster but form a surface film like any other paint. 
Practised since early times, it has always held an inferior position 
to true fresco. 

Pigments.-The fresco palette is more rigidly restricted than 
any other. The pigments not only must have the usual colour 
stability required of artists' pigments in general. but also must 
be completely alkali proof to resist the caustic action of the lime 
and sufficiently acid resistant to withstand concentrations of acid 
impurities existing in the atmosphere. As a routine check on the 
behaviour of his pigments, the fresco painter makes a plaster test 
block upon which his supply of pigments is tried so that he can 
check on their colour when dry, their ability to combine with the 
mortar and their resistance to the lime (six months' aging is neces- 
sary for this test). 

The modern fresco painter uses the follo\\~ing pigments: tvhite! 
either plain lime-putty, the traditional biartco sangiovanni (par- 

tially carbonated lime putty) or blanc fixe; Mars black; Indian 
red; light red; the umbers; the siennas; green earth; ochre (or 
Mars yellon) ; Mars violet; a special cementitious rosy-red earth 
called Pozzuoli red; chromium oxide green ; viridian ; cobalt blue ; 
cerulean blue; phthalocyanine blue; and some specimens of cobalt 
violet (must be tested). Most painters reject vermilion, the 
cadmium yellows and reds and ultramarine blue, because they con- 
tain sulfides and are therefore extremely sensitive to the action of 
acids. These are used by others. however: on the theory that they 
are no more sensitive to acids than the calcium carbonate of the 
wall itself. 

Three chemical reactions are involved: the making of lime. the 
slaking of lime and the hardening of mortar. Lime is obtained 
from kilns where limestone or marble or some other form of cal- 
cium carbonate is burned to form quicklime (calcium oxide). The 
slaking or mixing with water converts it into hydrated lime (cal- 
cium hydroxide). \Vhen the mortar is spread out and exposed to 
air, its lime is converted to calcium carbonate, chemically identical 
to the original limestone or marble. The carbonation is caused 
by carbon dioxide which is a constituent of the atmosphere. Cal- 
cium carbonate is a durable substance indoors, where plastered 
and frescoed walls have lasted for centuries and where marble 
retains a high polish. But it is too susceptible to the abrasion of 
rain and airborne particles and to acid conditions to be used out- 
doors or even in a semiexposed position. 

Chemists rate fresco as a completely permanent indoor method 
but not sufficiently permanent outdoors. For exposure to outdoor 
or drastic conditions! some imperishable mural method must be 
chosen. for example. mosaic and terra cotta or one of the modern 
developments such as ethyl silicate or porcelain enamel. 

Ser Olle Nordmark, Fresco Painting (1947) ; Ralph Mayer, The 
A~tist'c Handbook of ~bfaterials and Techniques, rev. ed. ( ~ g s i ) ,  ex- 
tensive bibliography. (RH. M.) 

FRESENIUS, KARL REMIGIUS (1818-189 :), German 
chemist and author of standard texts on chemical analysis, was 
born at Frankfurt-on-Main on Dec. 28, 1818. In  1836 he was 
apprenticed to an apothecary. He studied at  Bonn in 1840 and at 
Giessen in 1841, where he acted as assistant in Justus von Liebig's 
laboratory, and in 1843 became Privatdocetzt in chemistry. In  
184j he \\-as appointed to the chair of chemistry, physics and tech- 
nology at the ii'iesbaden i\gricultural institution, and in 1848 he 
became the first director of the chemical laboratory and school for 
chemiats which the Nassau government established there. This 
establishment. which \\-as set up in his home. 17-as augmented in 
1862 ni th  a pharmacy school, and in 1868 with an agricultural 
experiment station especially devoted to the \vine industry. He 
established a bacteriologic institute in 1884. Fresenius occupied 
himself almost exclusively with analytical chemistry, and the 
fullness and accuracy of his textbooks on that subject (of which 
that on qualitative analysis first appeared in 1841 and that on 
quantitative in 1846) soon rendered them standard works. They 
passed through numerous editions and were translated into many 
languages. including Japanese. 

Many of his original papers were published in the Zeitscltrift fur 
analytische Chemie, which hc founded in 1862 and continued to 
edit until his death. 

Fresenius died suddenly at  Wiesbaden on June 11,. 1897. His 
sons and brothers continued the laboratory and school. 

(R. E.  0 . )  
FRESHWATER, a seaside holiday town in the Isle of iyight, 

Eng.. about 10 mi. S.LV. of Sewport by road. Pop. (19j1) 3,423. 
I t  is a scattered township lying on the peninsula west of the river 
Yar at the western extremity of the island. Freshwater bay is 
separated from Alum bay on the west by the promontory between, 
with the group of detached rocks, knoxvn as the Needles, jutting 
from the sea. The cliffs are magnificent, rising 400-500 ft. 

Farringford house in the parish was the home of Alfred, Lord 
Tennyson, who is commemorated by a tablet in All Saints' church 
and by a great cross on High down overlooking Freshwater bay. 
There are tlvo golf links on the downs. 

FRESNEL, AUGUSTIN JEAN ( I  788-182 7). French 
physicist and pioneer in optical theory, was born a t  Broglie, Nor- 
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Detai l  of panel 1, "Procession of the Magi," by Benozzo Gozzoli; "Creative Man" by Josh Clemente Orozco (1883-1949),  Mex~can. From a series a t  the 
about 1460 .  From the Ricciardi-Medici palace, Florence, I ta l y  New School for Social Research, New York c i t y  
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mandy, on May 10. 1788. He was educated at  the ~ c o l e  Centrale 
in Caen, the ~ c o l e  Polytechnique, and finally \vent to the ~ c o l e  
des Ponts et ChaussCes. He served as an engineer in several de- 
partments, but lost his appointment in 1814 because he opposed 
Kapoleon's return from Elba. On the second restoration he ob- 
tained a post as engineer in Paris. His researches in optics appear 
to have been begun about 1814, when he prepared a paper on the 
aberration of light, which? however, was not published. Fresnel's 
work on interference did a great deal to establish the r a v e  theory 
of light. and various devices for producing interference fringes 
bear his name. He applied mathematical analysis to his work and 
removed a number of objections to the wave theory. With D. F. J. 
Arago he studied the laws of the interference of polarized rays. 
Circularly polarized light he obtained by means of a rhomb of 
glass, knolvn as "Fresnel's rhomb." He vas a pioneer in the use 
01 compound lenses instead of mirrors for lighthouses. He was a 
menlber of the AcadCmie des Sciences and a foreign member of 
the Royal society. H e  died at  Ville-d'Avray, near Paris, on 
July 14: 1827. 

Fresnel's labours in the cause of optical science received dur- 
ing his lifetime only scant public recognition, and some of his 
papers 11-ere not printed by the acadCmie until many years after 
his death. But, as he wrote to Thomas Young, the English scien- 
tist. in him "that sensibility, or that vanity, which people call love 
of glory" had been blastcd. "All the compliments," he said, "that 
I have received from Xrago, Laplace and Biot never gave me so 
much pleasure as the discovery of a theoretic truth, or the con- 
firmation of a calculation by experiment." 

See Oezlvres Colnpldtes (1866-70). 
FRESNILLO (FRESXILLO DE GONZALEZ ECHEIZRR~A), a 

tox-in of the state of Zacatecas, Mex.. 37 mi. X.W. of Zacatecas 
city. Pop. (1950) 29.908. Fresnillo is located on a plain be- 
t~veen t ~ o  ranges of mountains, about 7,700 ft .  above sea level. 
I t  has a generally temperate climate but is often sl-iept by cold 
winds. Five miles northeast is a station of the Mexican National 
railroad linking the town with Mexico City and ~-iith El Paso, Tex. 
Fresnillo is on the central highway and has an airport. 

The town was founded in 1554 by Francisco de Ibarra. I t  has 
been an important silver mining centre since 1569, when rich 
mines were discovered in the neighbouring Proafio hill. A school 
of mines was founded in 1853. Gold, copper, lead and zinc are 
produced in limited quantities. 

The region served by Fresnillo has become important agricul- 
turally. Limited irrigation facilities have been instrumental in 
increasing grain and vegetable production and the livestock in- 
dustry dates from the colonial period. (J .  J. J.1 

FRESNO, a city of California, U.S.: near the geographical 
centre of thc state, is the chief city of the San Joaquin valley and 
the seat of Fresno coonty. I t  is the commercial and mercantile 
centre of an area extending from the Sierra Nevada to the Coast 
range. and for 100 mi. to the north and south. The population, 
n-hich in 1900 was 12.470. increased rapidly. Pop. (1960) city 
133.929; standard metropolitan statistical area (the entire county) 
365.945 ; for comparative population figures see table in CALI- 
FORXIA: Popzilatio?~. The chief national groups are Armenians. 
Mexicans and Russian Germans. the last-named being the de- 
sce~ldants of German colonists ~ ~ h o  in the 18th century settled in 
Russia and in the late 19th and early 20th centuries emigrated 
to the U.S. The city presents the aspects of a large farm t o m ;  
it is the focus for the processing of farm products as well as the 
distributing point for farm labour and machinery. 

Fresno T-ias settled in 1872 as a station on the newly opened 
line of the Central (nom Southern) Pacific rail\\-ay,. in an arid and 
flat area which up to that time had supported only a sparse popu- 
lation; the name (Sp., "ash tree") comes from the name of the 
county, so called because of the ash trees in the foothills, not at 
the toxvnsite. Thc introduction of irrigation canals in the 1870s 
and 1880s made intensive agriculture possible and encouraged set- 
tlement. The seat of Fresno county Jvas transferred from X'liller- 
ton to Fresno in 1874 and the city was incorporated in 1885. 

The clilrlatc o l  Fresno is characterized by summers of high tem- 
perature and almost complete absence of rainfall; the low humidity 

moderates the effects of the temperature, and the nights are cool. 
About 87y0 of the annual rainfall occurs in the six months from 
November to April, when the temperature rarely falls beion- freez- 
ing. The mean annual temperature is 63" F., and the mean annual 
rainfall 9.52 in. A fertile soil and favourable climatic conditions 
have made Fresno county one of the richest agricultural counties 
in the United States. The chief crops are cotton. grain. alfalfa 
and fruits (especially raisin grapes. figs, peaches and melons). 
There is little industry apart from wine making and the drying and 
packing of fruit. 

Higher education is provided by Fresno State college (estab- 
lished 1911) and Fresno City college. a junior college established 
in 1910. There is a philharmonic orchestra and Roeding park has 
a zoological garden. Three national parks-\*osemite. Sequoia 
and kings Canyon-are nithin 90 mi. of the city. (HE. ?*I. &I.) 

FRET, in decorative art and architecture, is any one of several 
types of running or repeated ornament consisting of lengths of 
straight lines or narrow bands. usually connected and a t  right 
angles to each other in T. L or square-cornered G shapes, so ar- 
ranged that the spaces between the lines or bands are approxi- 
mately equal to the width of the bands. Occasionally the system 
is arranged so that the lines intersect or interlace. as in the common 
"swastika (q.v .)  fret." As the fret is one of the simplest and most 
natural decorative forms that can be produced in textiles: i t  is one 
of the most widely spread and is found alike from early times in 
all the continents. Thus it was a favourite decoration ior the ceil- 
ings of Egyptian tombs from the fourth dynasty on, in later exam- 
ples combined with rosettes, scarabs and the lotus into patterns of 
great richness. 

In  America. it is found in early Peruvian textiles, i t  is frequent 
in sculpture and architecture in the bfaya and Aztec remains in 
Middle America; and it is one of the most universal of pottery dec- 
orations among American Indians. I t  was highly developed by 
both Chinese and Japanese for textiles as well as for architectural 
ornament; it occurs not only as a band but as a complicated all- 
over pattern. sometimes with acute and obtuse angles instead of 
the more usual right angles. But its most important development 
\+-as that by the Greeks (hence the common name "Greek fret"), 
who used it  not only for pottery, but painted on architectural 
members, such as the abaci of capitals, and later carved it. 

Like so many Greek motives it was widely used by  the Romans 
particularly in Syria (e.g., the propylaea at  Damascus and the 
great temple at  Baalbek) and occurs in Byzantine and Romanesque 
work. 

"Fretrn~ork" has a wider significance and is the most often used 
.of any small-scale repeated ornament in which geometrical forms 
occur, especially if in low relief or pierced. (T. F. H.; X.) 

FREUD, SIGMUND (18 j6-19;gj, founder of psychoanaly- 
sis. was born of Jewish parents a t  Freiberg in Aloravia on May 6, 
1856. From the age of 4 until the age of 82 he lived in Vienna. 
As a student he found it difficult to decide on a profession. 
Though he !\-as greatly impressed by the ~-iork of Dan\-in and other 
scientists of that period, he also was attracted to the history of 
culture and to philosophy; one volume of the German edition of 
John Stuart R'lill's collected works was translated by Freud. I n  
his preliminary studies he was interested in chemistry, but finding 
that he x i s  not particularly gifted in that field he turned for a 
time to physiology and anatomy, in which he did some original 
research x-iork in his student days. He was not primarily interested 
in the therapeutic aspects of medicine, preferring scientific re- 
search. Still, he finally decided to study medicine, as many of the 
great physiologists had done. 

Freud worked for several years in the physiological laboratory 
of E. \\'. von Bruecke and later in the psychiatric clinic, then under 
the, direction of the brain anatomist T .  H. Meynert. But his 
financial condition did not allo\-i him to follow a career in research, 
particularly after he decided to get married. Thus he came to 
start practice as a neurologist (1886). In the following years he 
made some important contributions to neurology, his studies on 
aphasia and on the cerebral paralyses of children remaining highly 
regarded by neurologists. But in that period the interests that 
n-ere to become the centre of his lifework were already in the 
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ascendancy. 

I n  1885 Freud studied in Paris under the neurologist Jean Char- 
cot, ~ v h o  strengthened his determination to investigate hysteria 
from a psychological point of view. But the decisive influence in 
his turning to problems of psychopathology and psychology came 
from another source. An outstanding Viennese physician and 
thinker, Josef Breuer, had told him of an extraordinary experience 
in which he had cured symptoms of hysteria by getting the patient 
to recollect in hypnosis the circumstances of their origin and to 
express the emotions accompanying them. After his return from 
Paris. Freud suggested to Breuer that they publish the case, to- 
gether with some others Freud had in the meantime treated with 
the same method, and with an added chapter on the theoretical 
conclusions that could be drawn from their observations. This 
book about what they called the "cathartic" method of treat- 
ment (Studierz iiber Hysterie, 1895) was the starting point of 
what later became psychoanalysis. 

Soon afterward: however, Freud took the decisive step of re- 
placing hypnotism by the method of free association. This al- 
lowed him to isolate and study the phenomena of resistance (which 
the patient opposes to the uncovering of repressed experiences) 
and transference (the patient's emotional ties to the analyst). 
These two factors have ever since remained central in the tech- 
nique of psychoanalysis. From this change from catharsis to free 
association the beginning of psychoanalysis (in the sense that the 
word is used today) is generally dated. 

The development of Freud's psychological thinking also greatly 
benefited when; beginning in 1897, he had the courage to use his 
newly acquired knowledge for a study of his own unconscious 
mental processes. The degree of insight that he achieved in this 
may is accessible by the method of self-analysis only to the very 
few. But from this pioneering experience grew the demand that 
the student of analysis undergo, as part of his training, a personal 
analysis conducted by an experienced psychoanalyst. 

I n  Freud's work the clinical, theoretical and technical aspects 
are  closely interrelated. His method of free association is essen- 
tial lo  the therapeutic technique and also a powerful tool of psy- 
chological research. Freud, who had been reluctant to abandon 
research for medical practice, discovered a practically efficient 
method of treatment that was at  the same time to satisfy ahat  he 
considered the main endeavour of his life: "To infer or to guess 
how the mental apparatus is constructed and what forces inter- 
play and counteract in it." (E. Jones) T h e  L i f e  a ~ t d  W o r k  of Sig- 
??2~1?2d Frezld, S e w  Uork: Basic Books, London: Hogarth Press, 
1953. vol. I .  p. 45.) This led to radical progress in the under- 
standing of neurosis, psychosis, perversion and, of course, the 
normal mind. Some fundamental aspects of this are: ( I )  the 
dynamic effect of unconscious processes on consciousness and ac- 
tion; (2) the central role of mental conflict not only in pathology 
but also in normal development-part of this was the insight into 
the various mechanisms of defense by which instinctual tendencies 
are either excluded from consciousness and action (as in repres- 
sion) or modified (as in sublimation) ; (3) the structural aspects 
of personality; (4) the motivating force of the instinctual drives 
(sexuality and aggression) ; and (5) more specifically, the exist- 
ence and importance of infantile sexuality. (For the Oedipus con- 
flict, see PSYCHOANALY~I~. )  

Freud's first classical contribution to normal psychology was 
Die Trazc?ndeutt~ng ( T h e  Interpretation o j  Dreams,  goo), which 
he considered his greatest book. I t  was follovved by studies of the 
parapraxes and of wit, by analytic interpretations of works of 
literature and by the application of psychoanalysis to anthropology 
and to the psychology of religion. 

Freud's work contains striking discoveries; it is also the expres- 
sion of a powerful mind, capable of extracting the fullest meaning 
from his discoveries. His unfailing intellectual courage allowed 
him to face previously unknown aspects of the human mind. The 
characteristic elements of his style of thinking and his creativity 
remained unimpaired either by age or by a disease process that 
started when he wa- 6; and led to his death 16 years later. He 
wrote one of his most lucid and significant papers a t  the age of 
80. His last book Moses arzd ~Worzotlzeism (1939) was written at  

83; in this he uses his full mastery of the method and science he 
had created to elucidate one of those questions of the history of 
culture that had fascinated him as a young man. 

Freud's discoveries particularly his findings about the sexuality 
of children, from the beginning met opposition, misunderstanding 
and abuse. This reaction did not surprise Freud, after he had 
learned from his work the role played by opposition to the un- 
covering of unconscious motivations. Recognition of analysis was 
s l o ~  to come. Freud, though he had the title professor, was never 
made a full professor at the University of Vienna. Only in his last 
years, and partly under the influence of the comparatively broad 
acceptance of analysis in the United States. did the opposition to 
analysis also in other countries assume a less vehement character. 
In  1930 he received the Goethe prize and in 1936 he was elected 
to the Royal society. 

For ten years Freud had worked alone at psychoanalysis. About 
1906 he \?as joined by a number of colleagues who met in 1908 a t  
the first International Congress of Psychoanalysis, and two years 
later the International Psychoanalytic association was founded. 

Freud was married to Martha Bernays in 1886. They had six 
children, the youngest. Anna Freud, became a famous psycho- 
analyst in her own right. In  1938, after the annexation of Austria 
by Nazi Germany, Freud moved to London, where he died on 
Sept. 23, I939 

Freud s works have been translated into many languages. An 
English standard edition of his complete works is edited by 
J. Strachey, thirteen volumes of mhich had been published by 1960. 

See also PSYCHOANALYSIS. 
See for a biography, Ernest Jones, Tlze L i f e  and  W o r k  o f  S i g ~ ~ z z ~ l z d  

Freud, 3 vol (1953-5:). (Hz. H.) 

FREY, ADOLF (18 j j-1920), Swiss poet. literary historian 
and critic, son of Jacob Frey, u7as born at  Aarau on Feb. 18, 1855, 
and died at Ziirich on Feb. 12. 1920. He became professor of 
German literature, first a t  Xarau and then at  Ziirich. His chief 
claim to attention is his keen and profound interpretation of Swiss 
literature and art, as shown in his book on Sclzweizev Diclzter 
(1919). and in his monographs on Albert von  Huller (18;9), Gott -  
fried Keller (enlarged edition, 1893), C. F. ' I feyer  goo), Bockli~z 
(1903), Koller (1906), LVelti (1908), Hodler (1922) and others. 

He wrote also two vigorous historical novels, Die Jurzgfer v o n  
Wattenwil  (1912) and Bernhard Hirzel (1918). A final selection 
of his best Poenzs was issued in 1922. His lyrics are graceful, and 
his dialect poems were especially popular. His dramas (e.g., E r z i  
Winkelvied, 1893) are less important. 

See C .  F .  IViegand, Das Ado l f  Frey Buch  (1920) ; L. Frey, Adolf 
Frey : seilz Leben  und Schassen ( 1 9 2 3 ) .  

FREY, son of Njord. one of the chief deities in the northern 
pantheon and the national god of the Swedes. He is the god of 
fruitfulness, the giver of sunshine and rain. His sister Freyia, the 
most prominent goddess in northern mythology, shares his char- 
acteristics. 

See TEUTOKIC PEOPLES. 
FREYBERG, BERNARD CYRIL FREYBERG, IST 

BARON (1889- ): of Wellington, Kew Zealand, and of Mun- 
stead, Surrey, commander in chief of the Kew Zealand forces in 
World War I1 and governor general of New Zealand from 1946 to 
1952, was born in London on March 21, 1889. Two years later he 
emigrated with his parents to New Zealand and was educated a t  
Wellington college and at  the New Zealand university. He joined 
the army in Kew Zealand in 1909. In  1914 he took part in the 
Mexican revohtion on the side of Pancho Villa. 

Early in World War I he served in a British naval division in the 
retreat from Antwerp and took part in the operations in Gallip- 
oli from the landing to the evacuation. Later in France he took 
part in many of the fiercest battles and was awarded the Victoria 
cross (Dec. 16, 1917). He was promoted to brigadier general a t  
27: then the youngest of that rank in the British army. He com- 
manded the 29th division in 191 7-18. 

Freyberg was nine times wounded, and his bravery became 
legendary. 

Between the wars he held senior staff appointments and a com- 
mand in England. In  World War 11, as major general, he com- 
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manded the New Zealand Expeditionary force, and the Allied 
forces during the battle of Crete, in 1941. Later in the war he 
fought in the western desert and in Italy under Montgomery and 
Alexander. During the latter campaign he received a third bar to 
his Distinguished Service Order. In  1942 he received a knight- 
hood. Freyberg in 1946 became governor general of New Zealand, 
an appointment he held for six years. He was created a baron in 
1951, and in 1953 was appointed lieutenant governor of Windsor 
castle. (E. B. EN.) 

FREYCINET, CHARLES LOUIS DE SAULCES DE 
(1828-1923), French statesman, was born at Foix on Kov. 14. 
1828. He was educated at the Ecole Polytechnique, and entered 
the government service as a mining engineer. He was sent on a 
number of special missions, among which, one to England, on 
which he wrote a Mdn~oire  s1~r le travail des femmes et des enfants 
duns les manufactures de I'Angleterre (1867). On the establish- 
ment of the Third Republic in Sept. 18 jo, he offered his services 
to Gambetta, was appointed prefect of the department of Tarn-et- 
Garronne, and in October became chief of the military cabinet. 
I t  was mainly his powers of organization that enabled Gambetta 
to raise army after army to oppose the invading Germans. In  1871 
he published a defence of his administration under the title of La  
Guerre en  province pendant le sikge de Paris. He entered the 
senate in 1876. and in Dec. 1877 became minister of public works 
in the Dufaure cabinet. He retained his post in the ministry of 
Waddington, whom he succeeded in Dec. 1879 as president of the 
council and minister for foreign affairs. He passed an amnesty for 
the Communards. but in attempting to steer a middle course on the 
question of the religious associations, lost the support of Gambetta, 
and resigned in Sept. 1880. In  Jan. 1882 he again became presi- 
dent of the council and minister for foreign affairs. His ministry 
resigned on the rejection of his plan to occupy the Isthmus of 
Suez. He returned to office in April 1885 as foreign minister in 
the Brisson cabinet, and retained that post when, in Jan. 1886, he 
succeeded to the premiership. He came into power with an am- 
bitious program of internal reform; but except that he settled 
the question of the exiled pretenders. his successes were won 
chiefly in the sphere of colonial extension. His ministry fell on 
Dec. 3, 1886. 

In  April 1888 he became minister of war in the Floquet cabinet 
-the first civilian since 1848 to hold that office. His services 
to France in this capacity were the crowning achievement of his 
life. He held his office without a break for five years through as 
many successive administrations-those of Floquet and Tirard, 
his own fourth ministry (March 1890-February 1892), and the 
Loubet and Ribot ministries. He introduced the three-years' 
service and established a general staff, a supreme council of war, 
and the army commands. He failed to clear himself entirely of 
complicity in the Panama scandals, and in Jan. 1893 resigned the 
ministry of war. In  Nov. 1898 he once more became minister of 
war in the Dupuy cabinet, but resigned office May 6, 1899. He 
published, besides the works already mentioned. Traitd de nzk- 
canique rationnelle (1858) ; D e  l'analyse infinite'simale (1860, re- 
vised ed., 1881); Des pentes e'conomiques en chemin de fer 
(1861) ; Enzploi des eaux d'4gaz~t e n  agriculture (1869); Principes 
de l'assainissenzent des villes and Trait4 d'assainissement industriel 
(1870) ; Essui s11r la philosophie des sciences (1896) ; La Question 
d'Egypte (1905) ; besides some remarkable "PensPes" contributed 
to the Con tempo~a in  under the pseudonym of "Alceste." He died 
on May 14, 1923 in Paris. 

FREYCINET, LOUIS CLAUDE DE SAULCES DE 
( I  779-1842). French navigator and explorer of the southern hemi- 
sphere, was born at Rfontitlimar. DrBme, on Aug. 7 ,  1779. In 1793 
he entered the French navy. In  1800, after taking part in several 
engagements against the British, he and his brother Louis Henri 
Freycinet ( I  777-1840) joined the expedition sent out under Capt. 
Baudin in the "Saturaliste" and the "GPographen to explore tfie 
south and southwest coasts of Australia. Much of the ground 
already gone over by hI. Flinders was revisited, and new names 
were imposed by this expedition. In 1805 Freycinet returned to 
Paris and prepared the maps and plans of the expedition; he also 
completed the narrative entitled Voyuge de de'couvertes aux t e ~ r e s  

aztstrales (1807-15) In  1817 he commanded the "Uranie," in 
which Jacques Arago, the French novelist and dramatist, went to  
Rio de Janeiro, on a scientific expedition. During the three-year 
voyage Freycinet visited Australia, Marianne Island, the Sandwich 
(Hawaiian) and other Pacific islands, South America and other 
places. Notwithstanding the loss of the "Uranie" on the Falkland 
Islands during the return voyage, he returned to France with fine 
collections in all departments of natural history, and with volu- 
minous notes and drawings. The results of this voyage were pub- 
lished under Freycinet's supervision as Voyage autour du  m o n d e  
sur les corvettes "l'L7ranie" e t  " la Physicienne" (1824-44). 

Freycinet was one of the founders of the Paris Geographical 
society (1821). He died a t  his estate of Freycinet, near Lori01 
(DrBme). on Aug 18,1842. 

FREYSSINET, (MARIE) E U G ~ N E  ( L ~ O N )  ( 1 8 7 ~ -  
), French civil engineer, chiefly renowned for his successful 

development of prestressed concrete. was born a t  Objat, Corrkze, 
on July 13. 1879. After studying at  the h o l e  Polytechnique and 
the Ecole Nationale des Ponts et ChaussCes, he was appointed 
bridge and highway engineer at  Moulins in 1905. From then 
until 1914 he designed and built many reinforced concrete bridges, 
including one of goo-ft. span. After World War I he worked for 
a firm of contractors until 1928. In  the late 1920s he built Plou- 
gastel bridge. with three 600-ft. spans, the largest reinforced con- 
crete bridge to be constructed up to that time. After 1928 he 
devoted his time to the development of prestressed concrete and 
also to the making of high-strength concrete. His most significant 
contribution was the quantitative assessment of creep and shrink- 
age and the realization that only a high-strength steel a t  a high 
stress m-ould achieve a permanent prestress in concrete. At first 
little recognized, Freyssinet's methods, successfully applied a t  
the Gare Maritime a t  Le Havre in 1933, were gradually adopted. 
After his invention in 1938 of a practical tool to  stress wires his 
methods were used all over the ~vorld. (F .  L ~ Y . )  

FREYTAG, GUSTAV ( I  816-1895), German novelist, was 
born at  Kreuzburg, in Silesia, on July 13. 1816. H e  studied phi- 
lology at  Breslau and Berlin, and in 1838 took the degree with a 
remarkable dissertation, De initiis poeseos scenicae apud Ger- 
manos.  In  1839 he settled at  Breslau, as Privatdocent in German 
language and literature. His comedy Die Braut fahr t ,  oder K u n z  
v o n  der Rosen (1844), had some success, but he made his name 
by his comedy Die Journalisten (1853), one of the best German 
comedies of the 19th century, the subject of which was drawn 
from his own experience. I n  1847 he edited, with Julian Schmidt, 
Die Grenzboterz, a weekly journal which, founded in 1841, now 
became the leading organ of German and Austrian liberalism. 
Freytag helped to conduct it until 1861. and again from 1867 until 
1870. when for a short time he edited a new periodical, I m  neuen  
Reich.  His fame became universal with the publication in 1855 
of his novel of the counting house, Sol1 und Haben,  which was 
translated into almost all the languages of Europe. I t  was cer- 
tainly the best German novel of its day, impressive by its sturdy 
but unexaggerated realism. I t s  main purpose is the recommenda- 
tion of the German middle class as the soundest element in the 
nation. His powerful advocacy of the hegemony of Prussia in his 
Grenzboten gained him the friendship of the duke of Saxe- 
Coburg-Gotha. whose neighbour he had become on acquiring the 
estate of Siebleden near Gotha. At the duke's request Freytag was 
attached to the staff of the crown prince of Prussia in the cam- 
paign of 18 70, and was present a t  the battles of Worth and Sedan. 
Before this he had published another novel, Die verlorene Hand-  
schrif t  (1864), a description of Leipzig society, in which he en- 
deavoured to do for German university life what in Sol1 und  
Haben he had done for commercial life. His Bilder aus der deut -  
schen Vergangenheit, a popular account of the history and man- 
ners of the Germans, has been compared to Green's Short  His tory  
of the  English People. I n  1S72 he began a work with a similar 
patriotic purpose, Die Ahnen, a series of historical romances in 
which he unfolds the history of a German family from the earliest 
times to the middle of the 19th century. His other works include 
an autobiography (Eri~znerungen azhs meinem Leben,  188 7) ; Ge-  
sammelte Aufsatze,  chiefly reprinted from the Grenzbotelz 
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(1888) ; Der Kronprinz und die deutsche Kaiserkrone; Erinner- 
ungsblatter (1889). H e  died at Wiesbaden on April 30, 1895. 

B I B L I O C R A P H Y . - F ~ ~ ~ ~ ~ ~ ' S  Gesammelte Werke, 2 2  vol. (Leipzig, 
1886-89). His Verf~zischte Aufsatze have been edited by E. Elster, 
a vol. (Leipzig, 1901-03). On Freytag's life see, besides his auto- 
biography mentioned above, the lives by C. Alberti (Leipzig, 1890) 
and F. Seiler (Leipzig, 1898). See also Flugschrijten-sammlung G.  
Freytag ( ~ g z j ) ,  published by the city library of Frankfort-on-Main; 
and A. Kohut, Gustav Freytag als Patriot und Politiker (1916). 

FRIAR, the English generic name for members of the rnendi- 
cant religious orders (from Lat. fvater through Fr. f r2re) .  For- 
merly it was the title given to individual members of these orders, 
as  Friar Laurence (in R o m e o  and Jzrliet), but this is not now 
common. In England the chief orders of friars were distinguished by 
the colour of their habit: thus the Franciscans or Minors were the 
Grey Friars; the Dominicans or Preachers were the Black Friars (from 
their black mantle over a white habit), and the Carmelites were the 
White Friars (from their white mantle over a brown habit): these, 
together with the Austin Friars or Hermits, formed the four great 
mendicant orders-Chaucer's "alle the ordres foure." Detailed infor- 
mation on these orders and on their position in England is given in 
separate articles. The difference between friars and monks is explained 
in article MONASTICISM. 

See Fr. Cuthbert, The Friars and How They Came to England, pp. 
11-32 (1903) ; also F. A. Gasquet, English Monastic Lije, pp. 234-249 
( ~ g o q ) ,  mhere special i~formation on all the English friars is conven- 
iently brought together. 

FRIARBIRD, the name given to several Australian birds of 
the honey eater family, from their ruff of feathers on the head and 
their sober plumage. The best-known species is Tropidorhynchus 
corniculatz~s,  also known as pimlico and as four-o'clock, after its 
loud cry. Friarbirds are bold and noisy, haunting trees in small 
flocks. The forms inhabiting some of the islands of the Malay 
archipelago are mimicked by orioles. 

See  HONEY EATER; ORIOLE. 
FRIAR'S BALSAM, known also as compound tincture of 

benzoin, appeared in the Pharmacopoeia Londinensis of 1746 as 
traumatic balsam and for many years it was held in wide repute 
in the treatment of wounds and infections. I t  is now used 
mainly as an inhalent in the treatment of bronchitis and laryngitis, 
its efficacy being due to the presence of benzoic acid in a volatile 
form. 

FRIBOURG (Ger. Freiburg),  one of the Swiss cantons, in 
the western portion of the country, taking its name from the 
town around which the various districts that compose it gradually 
gathered. I ts  area is 645 sq.mi. of which 568 sq.mi. are classed 
as productive. I t  is a hilly region, the highest summits (of 
which the Vanil Noir, 7,838 ft., is the loftiest) rising in the 
Gruykre district a t  its southeastern extremity, the best known 
being probably the Moleson (6,568 ft.) and the Berra (5,640 ft.). 
I t  is the heart of pastoral Switzerland and is famed for its 
cheese and cattle. I t  is watered by the Sarine or Saane river 
(with its tributaries the Singine or Sense and the Glhne) that 
flows through the canton from north to south, and traverses its 
capital town. The upper course of the Broye (like the Sarine, a 
tributary of the Aar) and that of the Veveyse (flowing to the 
Lake of Geneva) are in the southern portion of the canton. A 
small portion of lakes Neuchltel and hiorat belong to the can- 
ton, wherein is the Lac Noir or Schwarzsee. There are sulphur 
springs near the lake, and a t  hlontbarry and Bonn. The main 
line from Lausanne to Berne past Fribourg runs through the can- 
ton with important branch lines in all directions. Pop. (1930) 
143,230; by 1960 census 159,194; most of whom are Roman 
Catholics. The canton is on the linguistic frontier in Switzerland, 
the line of division running nearly due north and south through it, 
and even through its capital. The German-speaking inhabitants 
are found chiefly in the northwestern (Iforat  region) and north- 
eastern (Singine valley) portions, as well as in the upper valley 
of the Jogne or Jaun in the southeast. Besides the capital, Fri- 
bourg (q.v.), the only villages of importance are Bulle, Chbtel 
St. Denis, hlorat ( q . ~ . )  or Murten, Romont and Estavayer le Lac 
or Staffis am See. 

The canton is pre-eminently a pastoral and agricultural region, 
tobacco, cheese and timber being its chief products. Its indus- 
tries include watchmaking (Semsales), papermaklng (Marl) ) and 

chocolate manufacturing. I t  forms part of the diocese of Lau- 
sanne and Geneva, the bishop living since 1663 at Fribourg. I t  
is a stronghold of Roman Catholicism a i t h  monasteries and nun- 
neries, such as those of the Carthusian monks at  Valsainte. and 
the Cistercian nuns a t  La Fille Dieu and a t  Maigrauge. 

FRIBOURG (Ger. Freiburg),  the capital of the Swiss canton 
of that name. I t  is built almost entirely on the left bank of the 
Sarine, the oldest bit (the Bourg) being just above the river 
bank, flanked by the Neuveville and Auge quarters, these with 
the Planche quarter on the right bank of the river forming the 
Ville Basse. On the steep ground to the west of the Bourg is the 
Ouartier des Places, beyond nhich, to the west and south-west. is 
the still newer PCrolles quarter, with the railway station and uni- 
versity; all these (with the Bourg) constituting the Ville Haute.  
In 1960 the population of the town was 32.583. I n  1921 the 
French-speaking numbered 12 -83 1 and the German-speaking 6,92 1. 
these last being mainly in the Ville Basse. Founded as a German 
town. French became the official language during the 14th and 
I jth centuries, but when it joined the Swiss Confederation in 1481 
German influence came to the fore, and German was the official 
language from 1483 to 1798. From I 798 to 1814, and again from 
1830 onward, French prevailed, as at  present. Fribourg is on the 
main line from Berne (20 mi.) to Lausanne (41 mi.). 

The town was founded in 1157 by Berchthold IV, duke of 
Zahringen. The spot was chosen for purposes of military defense, 
and was situated in the Uechtland or a aste land bet- een Alaman- 
nian and Burgundian territory. The oldest existing charter of the 
town dates from 1249. In  1218, the lands passed to Anna, the 
sister of the last duke and wife of Count Ulridh of Ryburg. The 
line became extinct in 1264. Their heiress married Eberhard, 
co'unt of Habsburg-Laufenburg, who sold Fribourg in 1277 to 
his cousin Rudolf, the head of the house of Habsburg. The town 
had to struggle for its existence against Berne and the count of 
Savoy, between 1448 and 1452. Abandoned by the Habsburgs, and 
desirous of escaping from the increasing power of Berne, Fribourg 
in 1452 finally submitted to the count of Savoy. In  the 15th cen- 
tury Fribourg exported much leather and cloth to France, Italy 
and Venice. When Tolande, dowager duchess of Savoy, entered 
into an alliance with Charles the Bold, duke of Burgundy, Fri- 
bourg joined Berne, and helped to gain the victories of Grandson 
and of Morat (1476). 

In 1477 the to~vn was finally freed from the rule of Savoy, 
while in 1481 (with Soleure) it became a member of the Sn-iss 
Confederation. I n  1475 the town had taken Illens and Arconciel 
from Savoy, and in 1536 won from Vaud much territory, includ- 
ing Romont, Rue, Chhtel St. Denis, Estavayer, St. Aubin, as well 
as Vuissens and Surpierre, which still form outlying portions 
(physically within the canton of Vaud) of its territory, while in 
1537 it took Bulle from the bishop of Lausanne. In 1502--04 the 
lordship of Bellegarde or Jaun was bought, while in 15 j j it ac- 
quired (jointly with Berne) the lands of the last count of the 
Gruykre, and thus obtained the rich district of that name. From 
1475 it ruled (with Berne) the bailiwicks of Morat, Grandson, 
Orbe and Echallens, just taken from Savoy, but in 1798 Morat 
was incorporated ,with (finally annexed in 1814) the canton of 
Fribourg, the other bailiwicks being then given to the canton of 
Leman (later of Vaud). From the 16th century the democratic 
government gave place to an oligarchy which continued till the 
French occupation of 1798. 

From 1803 (Act of Mediation) to 1814, Fribourg was one of 
the 19 cantons of the Swiss Confederation. But, on the fall of 
the new regime, in 1814, the old patrician rule was partly restored. 
In 1831 the Radicals secured a more liberal constitution. In 1846 
Fribourg joined the Sonderbund and, in 1847, ,had to surrender to 
the Federal troops. The Radicals came back to power. In  1857 
the Conservatives secured the adoption of a new cantonal consti- 
tution, and have since maintained their power. 

The principal building in the town is the collegiate church of 
St. Xicholas, of which the nave dates froni the 13th-14th cen- 
turies. while the choir XTas rebuilt in the 17th century. I t  has a 
lofty bell tower ( I  jth century). The toxvn hall dates from the 
16th century. In  the Lycte is the Cantonal museum of fine arts. 



FRICK-F RICTION 
On the Perolles plateau is the International Catholic university 
founded in 1889. A dam built to the north of the town forms a 
sheet of water known as the Lac de PCrolles. 

FRICK, HENRY CLAY (1849-191g), U.S. industrialist, 
art collector and philanthropist, was born at  R e s t  Overton, Pa., 
Dec. 19, 1839. He organized the firm Frick and Company (I~;I), 
acquired extensive coal deposits, built about 12,000 coke ovens 
and supplied the Pittsburgh steel mills with the coke that city 
required for its steel and iron industry. During the Homestead 
(Pa.) steel strike of 1892 Frick was shot and stabbed by Alexander 
Berkman, an anarchist, but survived. He \vas chairman of the 
board of Carnegie Brothers (1889-92), and a director of a num- 
ber of railroads and of L.S. Steel corporation. 

Frick died in New k70rk city on Dec. 2, 1919. He left a park 
to Pittsburgh ~ i ~ i t h  an endowment and established the H. C. Frick 
Educational foundation. He bequeathed his Sew York town house 
to that city with numerous paintings, bronzes and enamels. He  
also endowed many hospitals and educational and charitable in- 
stitutions. (J. n. 0.) 

FRICTION is the resistance which is offered to the sliding of 
one solid body over another. From earliest times man has made 
ingenious attempts to diminish it to as small a value as possible. 
The development of the wheel helped considerably; since rolling 
friction is less than sliding friction it is easier to pull a cart along 
the ground than to pull a sledge of the same weight. I t  is not so 
much the work done in overcoming the friction-the power loss- 
which is important, although this can be considerable. In  a motor 
car about 20% of the power is so wasted, in an airplane piston 
engine about 9% and in a turbojet engine about 1% to 2%. The 
most important aspect is the damage which is done by friction- 
the \Tear or seizure of some vital parts of the machine. 

The two main experimental laws which govern the friction of 
sliding solids are simple. The first states that the friction is in- 
dependent of the area of the solids. If a brick is pulled along a 
table the frictional force is the same whether the brick is lying 
flat or standing on its end. The second law is that the friction is 
proportional to the load (W') between the surfaces. If the load 
is doubled by putting a second brick on top of the first, the force 
required to cause sliding is twice as great. If a pile of three bricks 
is used the friction \vould be three times as great and so on. This 
means that for any particular pair of surfaces, the ratio of 

friction ( F )  
load (LV) 

is constant and this constant is called the coefficient of friction 
(1.1). In  the case of a brick sliding on a clean wooden table, the 
coefficient of friction (y) is about 0.5 (i.e., a force equal to one- 
half the weight of the brick is required to pull it along). The 
coefficient of friction varies widely for difierent solids. For ice 
sliding on ice, for example, it is about 0 .02 ,  so that a pull equal 
to about 6 of the weight of the ice block will cause sliding. bVith 
copper sliding on copper, the coefficient of friction is about 0.8 
to 1.0 and. if the metal is carefully cleaned so that all traces of 
surface contamination are removed, it may rise to a much higher 
value still. 

These two laws were formulated by Leonardo da Vinci and 
rediscovered by the French engineer G. Amontons in 1699. Amon- 
tons' observations were verified in 1785 by C. A. Coulomb, who 
made a clear distinction between the static friction (the force 
required to start sliding) and kinetic friction (the force required 
to maintain it) .  He  showed that kinetic friction could be ap- 
preciably lower than static friction. 

Coulomb concluded that friction was due to the interlocking of 
the surface asperities and represented the work of lifting the load 
over these asperities. Modern work suggests, however, that it is 
due primarily to a local adhesion between the surfaces. 

A r e a  of Contact.-X detailed examination of the contours of 
solid surfaces by electron microscopy and other delicate methods 
has sho~vn that it is almost impossible, even with the best modern 
methods. to make a surface ahich is truly flat. To a person the 
size of an atom an optically polished mirror surface \~ould look 
like country consisting of valleys and rolling hills differing in 
height by a hundred atoms or more. Most of the engineer's best 

F I G .  1 . - O B L I Q U E  S E C T I O N  O F  F I N E L Y  A B R A D E D  S T E E L  S U R F A C E .  T H E  S E C -  
T I O N  G I V E S  A  V E R T I C A L  M A G N I F I C A T I O N  O F  T E N  T H O U S A N D  A N D  A  H O R I -  
Z O N T A L  M A G N I F I C A T I O N  O F  O N E  T H O U S A N D  

surfaces have irregularities which are much greater than this and 
may be thousands of atoms high: they may be compared with 
Alpine peaks rather than hills (see fig. I). Putting two solids to- 
gether is rather like turning S~~i tze r land  upside down and standing 
it on Austria, and the area in intimate contact will be relatively 
small. 

Measurements of the electrical conductivity across metal sur- 
faces placed together confirm that the real area of contact is in- 
deed very small. I t  varies with the load. but for flat steel surfaces 
it may be less than of the apparent area. Such experi- 
ments are also Interesting in that they s h o ~  that the real area of 
contact is almost independent of the size of the surface. I t  is 
l ~ t t l e  influenced by the shape and degree of roughness of the sur- 
faces I t  depends mainly on the load which is applied to them 
and is In fact directly proportional to the load 

The general behaviour is consistent ni th  the view that  the sur- 
faces are held apart by small irregularities. This means that even 
with lightly loaded surfaces, the local pressure at  these small points 
of contact is very high and may be sufficiently great to cause the 
hardest metals to flow plastically. Although the stresses nil1 cause 
elastic deformation of the metal in the vicinity of the points of 
contact. the experiments suggest that the summits of irregularities 
on nhich the bodies are supported flow plastically and are crushed 
down until their cross section is sufficient to enable them to sup- 
port the applied load. The real area of contact A is given by 

B Y  COLRTESI CF F P B O S O E h  D T A B 0 R  A N D  A J W MOORE 

F I G .  2 - O B L I Q U E  S E C T I O N  O F  S T E E L  S U R F A C E  O V E R  W H I C H  A  C O P P E R  
S U R F A C E  H A S  S L I D  O N C E ,  R E S U L T I N G  I N  A H E A V Y  P L U C K I N G  O F  C O P P E R  
( D A R K ) ,  A  F R A G M E N T  O F  W H I C H  I S  A T T A C H E D  T O  T H E  S T E E L .  T H E  J U N C -  
T I O N  I S  S O  S T R O N G  T H A T  T H E  C O P P E R  H A S  P U L L E D  T H E  S T E E L  A B O Y E  I T S  
O R I G I N A L  L E V E L  



FRICTION 
A = Wlp,, where W is the load and p, is the yield pressure of the lographic directions which give the highest friction are those in 
metal. which the diamond is mostly easily polished or abraded. 

Mechanism of Friction.-There is strong evidence that the The friction of ice ( p  = 0.02) is remarkably low and there is 
friction of metals is due, in large measure! to adhesion at these evidence that this is due to the presence of a water film at the 
contact regions and represents the force necessary to shear these surface. This may be formed by "pressure melting" if the tem- 
small junctions. In  addition, if one surface is harder than the perature is close to freezing or by frictional heating if the sliding 
other the surface irregularities on the hard surface may plow their speed is appreciable. There is evidence that this frictional melt- 
way through the softer surface and some of the friction will arise ing can play an important part in the sliding of skis on snow. 
from this. I n  general the plowing term is small and the shearing Effect of Surface Films.-It has been assumed that the sur- 
term is predominant so that the friction may be written F = A.s, faces dealt with are clean. In fact metal surfaces exposed to the 
where s is the shear strength (per unit area) of the junctions, and air are always covered with a film of oxide and adsorbed gas or 
A the real area of contact. vapour. This may be only a few molecules thick and invisible, 

This offers a simple explanation of the two laws of friction. ( I )  but it may have a profound effect on the friction for it can enor- 
Since A the real area of intimate mously reduce the strength of adhesion at  the points of real con- 
contact is independent of the area $* tact. I t  is difficult to get rid of these films, but if the metals are 
of the surfaces, the friction will put in a vacuum and the last molecular layer is removed, it is found 
be independent of it also. ( 2 )  that the friction rises to an enormous value; in fact, complete 
Since the real area of contact A seizure of the two metal surfaces occurs. I t  is only when a trace 
is proportional to the load W the . .hf of air or other contaminating material is allowed to enter the 
friction will be also. The forma- apparatus that the friction falls to its usual everyday value. The 
tion and shearing of junctions is 4" friction of most nonmetals is also increased if these surface films 
a primary cause of wear. If slip ' are removed in a high vacuum. 
were to occur at  the interface, I Tempera ture  of S l id ing  Surfaces.-Another important fac- 
wear would be negligibly small. tor comes into play when the surfaces slide a t  an appreciable speed. 
Lnfortunately, this is rarely the 5 The work done against friction is dissipated mainly in the form 
case-the adhesion at  the surface f 

of heat and quite simple calculations suggest that the rise of tem- 
is strong. When shearing takes ., M". perature at the surface may be high. This is confirmed by experi- 
place it frequently occurs at  a :-.A. 

ments which show that the tiny points of sliding contact may be 
small distance from the interface +;:,!' red hot or even white hot, although to ordinary observation there 
so that a small fragment of one is no sign of this and the metal appears quite cool. These high 
metal is torn away and may be ' @ 1 temperatures can cause a local softening or melting at  the points 
welded onto the other mekal (see of contact of the metal surfaces, even at  moderate speeds of slid- 
fig. 2 ) .  These wear fragments ing. The upper limit of temperature is fixed by the melting point 
are very small! but may be re- of the metal since the surface temperature will not, in general, rise 
vealed by making one of the above this. When metal surfaces are rubbed together at  high 
metals radioactive by irradiating speeds (1;ooo m.p.h. or 2 ,000 m.p.h.) a thin film of the metal is 
it  in a pile and using it as a slider. melted which can act as a lubricant so that the friction falls to a 
The radioactive fragments adher- . very low value. A shell leaving the muzzle of a gun may rub 
ing to the other surface can then against the barrel at this speed, but in ordinary engineering the 
be detected photographically B Y  C O U R T E S Y  O F  E R A B I N O W I C Z  AN D  D. T AB O R  rubbing speeds are, of course, much lower. 
(see fig, g). a running engine FIG. 3.-AUTORADIOGRAPHIC REC-  

O R D  
OF T R A N S F E R  PRO- 

These high surface temperatures may also be important in lu- 
these wear fragments would ac- ,, brication. At elevated temperatures lubricant films cease to be 
cumulate in the lubricating oil so A radioactive copper surface with a effective and a temperature flash at  a rubbing hot spot may lead 
that a determination of the radio- load of 2 kg. is slid a t  a low speed over to failure of the lubricant precisely at  the region where its protec- 
activity of the oil can provide a a ciea." steel surface. A p h o t o ~ r a p h i c  tive pro.perties are most needed. 

plate  I S  then placed in contact wi th  the sensitive test of engine wear. steel so that radioactive copper frag- Since the major source of friction and wear arises from inter- 
F r i c t i o n  of Nonmetals.-So ments attached to the steel sensitize action between the rubbing surfaces, the most effective way of re- 

far the discussion has dealt the photographic emulsion. When de- 
veloped, an is obtained. ducing them is to keep the rubbing surfaces apart. The simplest 

mainly with metals but the fric- The pick-UP consists of smal l  fragments way of doing this is to put a layer of oil or some other fluid between 
tion of nonmetallic solids is gov- and corresponds to about  one-mill ionth the surfaces. Under appropriate conditions an air or gas film can 
erned by the same general prin- of a gram of copper per centimetre of 

track be used. If the lubricant layer is a thick one the conditions are 
ciples. If the solids are deformed those of fluid lubrication or a hydrodynamic lubrication. If the 
plastically (as a metal is) it obeys the same two frictional laws, lubricant layer is only a few molecules in thickness it is termed 
This is true for the solids popularly known as plastics or polymers boundary lubrication. Boundary lubricated surfaces obey the two 
( e x . ,  polymethyl methacrylate, polyethylene or nylon). The co- frictional laws mentioned above and there is evidence that some 
efficient of friction for these solids is in the region of p = 0.3-0.6. metallic or solid contact usually occurs through the boundary 
An interesting exception is the solid polytetrafluroethylene (Tef- films. 
lon) which gives a much lower friction p = 0.0 5-0.1. See LUBRICATION. 

If an elastic solid such as rubber is used the real area of contact Roll ing Friction.-There are two main types of rolling. The 
is no longer proportional to the load W but to W3 . The coefficient first occurs for example when a driving wheel rolls over a road in a 
of sliding friction p should not therefore be constant. I t  should motor car or over a rail in a train. Here considerable tangential 
decrease as the load is increased, and it can be shown that p should forces are involved in pulling the vehicle along and the conven- 
be proportional to W-t. Experiment confirms this and shows that tional frictional grip between the wheel and the surface is of great 
in addition an appreciable part of the friction is due to elastic importance. There is, however, another type of rolling which in- 
hysteresis loss inside the rubber when it is deformed (see Rolling volves only a minute tangential traction-this is the type of rolling 
Frictiolt below). The friction of wood is also due partly to ad- that occurs when a wheel or a ball or a cylinder rolls freely over 
hesion at  the surface and partly to internal deformation hysteresis another surface. 'CVe may call this "free" rolling and its most com- 
loss inside the wood. mon application is in ball bearings and roller bearings (see BEAR- 

Diamond, which is the hardest of solids, is elastically deformed INGS). The resistance to rolling in these cases is phenomenally 
even under the heaviest loads so that its friction also obeys the low, corresponding to a coefficient of friction of perhaps less than 
elastic laws. I t  is interesting to note that the friction of a dia- &. h ball bearing was designed by C. Varlo in 1772. 
mond crystal depends on the direction of sliding. The crystal- The source of rolling friction has long been a matter of specula- 



FRIDOLIN-FRIEDEL 
tion. The first basic study was by Osbome Reynolds in 187 j.  
He showed that when a metal cylinder rolls over a rubber surface 
it  moves forward a distance less than its circumference in each 
revolution of the cylinder. This is because the cylinder measures 
out its circumference over a stretched portion of rubber. Reyn- 
olds suggested that this stretching was not uniform over the region 
of contact so that minute slipping between cylinder and rubber 
occurs. Another type of microslip, of far greater importance 
than the Reynolds' slip, occurs when a hard ball rolls in a groove. 
This was first pointed out by H. L. Heathcoate in 1920 and arises 
from the fact that the central band on the ball measures out its 
full circumference in each revolution whereas the bands at the 
edge of the groove measure out a length smaller than their cir- 
cumference. Consequently some slip must occur within the ellipse 
of contact. 

Although there is little doubt that both types of slip can occur, 
D. Tabor has shown that in many cases the friction arising from 
this is minute and constitutes only a small fraction of the total ob- 
served rolling friction. The reason for this is relatively simple. 
In  rolling, any interfacial junctions that are formed are peeled 
apart, whereas in sliding they must be sheared. The peeling action 
is a very easy one so that little work is necessary to break the junc- 
tions during rolling. Thus interfacial frictional effects are of sec- 
ondary importance. This is confirmed by the observation that 
lubricants which greatly reduce the sliding friction have little ef- 
fect on the rolling friction. 

Lubricants may play a useful and important part in reducing 
surface attrition or wear and it is probable that this is one of their 
main functions in ball and roller bearings. In  addition they help 
to reduce corrosion and diminish sliding friction between the roll- 
ing elements and the cage in the assembled bearing. 

The main source of friction in free rolling appears to be due 
to deformation losses in the rolling materials. If the rolling of 
a hard sphere over a somewhat softer surface is considered the 
material ahead of the sphere is deformed elastically, and work 
is done on it. As the sphere rolls forward the deformed material 
emerging behind it recovers elastically and urges the ball fonvard. 
If the material were ideally elastic the energy restored as the ma- 
terial recovered behind the ball would be exactly equal t o  the 
energy stored in the front region and no net force would be re- 
quired to roll the ball. 

However, in practice all solids lose some energy when they are 
deformed elastically. This effect is known as internal friction or 
elastic hysteresis. I t  is this loss which is reflected in the work 
required to roll the ball along. Hysteretic properties vary enor- 
mously and there is a corresponding variation in rolling resistance. 
Some types of rubber which are "soggy" or "dead" have high hys- 
teresis losses and with these materials the free rolling friction may 
be relatively large. Even so the rolling friction will be much less 
than the sliding friction. On the other hand, with hard steels, such 
as those used in ball bearings, the elastic hysteresis losses are small 
and the rolling friction is correspondingly low. In  ball and roller 
bearings these hysteretic losses are not only important in deter- 
mining the rolling friction but they are also closely associated with 
the fatigue life of the bearing material. As seen above the elastic 
hysteresis loss can also play a part in sliding friction if the solid 
is deformed by the sliding process. 

See BEARINGS ; LUBRICATION ; MECHANICS. 
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FRIDOLIN, SAINT (fl. 6th century?), Irish missionary, first 
mentioned by the monk Balther of Sackingen (c .  IOOQ) as apostle 

-CRAFTS REACTION 
of the Alamanni on the upper Rhine and founder of Sackingen in 
the time of Clovis I .  Most historians regard this account as un- 
trustworthy. An Irishman named Fridolin was probably a t  Poi- 
tiers during the reign of Clovis 11. St. Fridolin's feast day is 
March 6. 

See J .  F. Kenney, Sources for the Early History of Ireland, pp. 497- 
498 (1929). (L. BR.) 

FRIED, ALFRED HERMANN (1864-192 I ) ,  Austrian 
writer and leader of the peace movement, m7as born in Vienna, 
Nov. I I ,  1864. After a brief career as bookseller and publisher in 
Berlin, he dedicated himself in 1891 to the propagation of peace 
and became in 1894 a free-lance journalist and writer. H e  founded 
a number of periodicals concerned with international understand- 
ing and interstate organization. The aim of the peace movement 
he led was not merely to condemn war but to spread the under- 
standing of the process of interstate organization, which he defined 
as voluntary co-operation between independent states for the reali- 
zation of common purposes. 

Fried's contributions to peace were recognized by the award of 
the Nobel peace prize in 1911, which he shared with Tobias Asser. 
During World War I he lived in exile in Switzerland. H e  died a t  
Vienna on May 4, 1921. (L. Gs.; X.) 

FRIEDEL, CHARLES (1832-1899), French chemist and 
mineralogist, best known as a co-discoverer of the chemical process 
known as the Friedel-Crafts reaction (q.v.), was born a t  Stras- 
bourg on March 12.1832. I n  1854 he entered C. A. Wurtz's labora- 
tory, and in 1856 was appointed conservator of the mineralogical 
collections a t  the ficole des Mines. I n  1871 he began to lecture 
a t  the h o l e  Normale, and in 1876 he became professor of min- 
eralogy at  the Sorbonne, but on the death of Kur tz  in 1884 he 
exchanged that position for the chair of organic chemistry. H e  
died at  Montauban on April 20, 1899. Friedel worked both in 
mineralogy and organic chemistry. H e  collaborated from 1879 
to 1887 with fimile Edmond Sarasin (1843-90) on the formation 
of minerals by artificial means. He also devoted much attention to 
the pyroelectric phenomena of crystals, to the determination of 
crystallographic constants, and to the study of the ketones and 
aldehydes. Friedel was associated with Wurtz in editing the 
latter's Dictionnaire de chimie, and undertook the supervision of 
the supplements issued after 1884. He was the chief founder of 
the Revue gkne'rale de chimie in 1899. His publications include a 
Notice sur la vie e t  les travaux de W u r t z  (188j) ,  Cours de  chimie 
organique (1887) and Cours de minkralogie (1893). 

FRIEDEL-CRAFTS REACTION. The reaction is com- 
monly considered as the process of uniting two or more organic 
molecules through the formation of carbon-to-carbon bonds under 
the influence of certain strongly-acidic metal halide catalysts, 
such as aluminum chloride, boron fluoride, ferric chloride, zinc 
chloride, etc. The useful applications of the reaction include such 
typical examples as aromatic alkylation (e.g., the formation of 
cumene from benzene and isopropyl chloride), aromatic acylation 
(e.g., the formation of acetophenone from benzene and acetyl 
chloride), aliphatic alkylations (e.g., the formation of isooctane 
from isobutane and isobutylene) and polymerizations (e.g., the 
formation of butyl rubber from isobutylene and isoprene), all ef- 
fectively catalyzed by aluminum chloride. 

The Friedel-Crafts reaction m7as discovered in 1877 by  Charles 
Friedel and James Mason Crafts, working a t  the Sorbonne in 
Paris. I n  the amazingly short period of six weeks, they proceeded 
from the observation of a vigorous reaction between amyl chloride 
and aluminum foil to a remarkably clear definition of the scope of 
aluminum chloride and similar metal halides as catalysts for alkyla- 
tion, acylation, polymerization and cracking. The typical reac- 
tions catalyzed by aluminum chloride, which they reported in a 
series of publications in 1877 and subsequently, and which now 
bear the general name of Friedel-Crafts reactions, have proven to 
be among the most versatile and useful reactions in all of organic 
chemistry. 

One indication of the scope and utility of the reaction is the 
fact that a definitive monograph on the subject, appearing in 1941, 
encompassed 963 pages (Charles Allen Thomas, Anhydrous 
Aluminum Chloride in Organic Chemistry,  American Chemical 



FRIEDEL-CRAFTS REACTION 
Society Monograph no. 87). Investigations of extensions and ap- 
plications of the Friedel-Crafts reaction have been the subject of 
literally thousands of scientific publications and patents since 
1877. 

A r o m a t i c  A1kylation.-Among the earliest examples of the 
Friedel-Crafts reaction, reported in the original papers in 1877, 
were cases of alkylation of benzene to give toluene, ethylbenzene 
and amylbenzene. Perhaps the most useful applications of this 
reaction are in the large-scale commercial preparation of ethyl- 
benzene and cumene (isopropylbenzene) . 

A1CL 
C6Hs + CH3CH2Cl - --+ C ~ H S C H Z C H ~  + HC1 

benzene ethyl chloride ethylbenzene 
A1C18 

C ~ H ~ + ( C H ~ ) Z C H C ~  - + C6HsCH(CH3)2 + HCI 
benzene isopropyl cumene 

chloride 

I n  each instance only small amounts of aluminum chloride are re- 
quired. The reaction may be conveniently carried out either by 
mixing the benzene and organic chloride and then adding the 
aluminum chloride portionwise, or by mixing the benzene and 
aluminum chloride and then adding the organic chloride portion- 
wise. The reactions proceed vigorously at  room temperature or 
slightly above. 

The above organic chlorides are prepared commercially by the 
addition of hydrogen chloride to ethylene and propylene, and, 
in fact, the Friedel-Crafts reactions are frequently carried out 
directly on the olefin. 

CH2 = CH2 + HCl --+ CH3CHzCl 
ethvlene ethyl chloride 

AIC13 
C6H6 + CH2 = CHCH3 ---+ CeH5CH(CH3)2 

propylene 

One of the major modifications of the Friedel-Crafts reaction, 
not encompassed in the original publications, is the use of sulphuric 
acid in place of aluminum chloride. Thus, the reaction of propy- 
lene (or isopropyl alcohol) with benzene in the presence of con- 
centrated sulphuric acid produces cumene. 

HzSOa 
C6H6 + (CH3)2CHOH --+ CsHsCH(CH3)2 

isopropyl 
alcohol 

Because of the similarity of the action of sulphuric acid to that 
of the metal halides originally discovered by Friedel and Crafts, 
this modification is frequently referred to as a reaction of the 
Friedel-Crafts type. 

Ethylbenzene is prepared commercially by the syntheses out- 
lined above on a large scale for dehydrogenation to styrene, a 
component of GRS synthetic rubber and "Styron" and related 
plastics. 

catalyst 
C6H5CHzCH3 ----+ C6HsCH = CHz i- Hz 

styrene 

Cumene was prepared in large amounts during World War I1 as 
a component of high test aviation fuels and is the starting point for 
an economical synthesis of phenol and acetone. 

OOH 
cumene hydroperoxide phenol acetone 

The intermediate, cumene hydroperoxide, also is utilized as a cata- 
lyst in the production of GRS synthetic rubber. 

A r o m a t i c  Acy1ation.-When acyl halides are substituted for 
alkyl halides in the Friedel-Crafts reaction, ketones are produced 

in good yield. 

I 
CH3 acetophenone 

In  this application, it is found that the ketones which are produced 
form a molecular compound with the aluminum chloride, necessi- 
tating the use of one molecular equivalent of the aluminum halide. 
This complex must be hydrolyzed by water to recover the ketone 
produced. Acetophenone is a useful article of commerce, finding 
particular application in the perfume industry. 

Acid anhydrides also undergo the Friedel-Crafts reaction. A 
particularly useful example is that of phthalic anhydride. 

0 

phthalic anhydride o-benzoylbenzoic acid anthraquinone 

Anthroquinone is produced synthetically in this way for use as a 
useful intermediate in the dye industry. 

Al ipha t ic  A1kylation.-Although the very first observation 
of Friedel and Crafts concerned the action of aluminum on a sim- 
ple alkyl halide, useful application of the Friedel-Crafts reaction 
to nonaromatic systems was delayed nearly 50 years. By mid-20th 
century the application to petroleum reactions was perhaps the 
most important volume use of the Friedel-Crafts catalysts. One 
example was the condensation of two olefin molecules. 

diisobutylene 

isooctane 

Isooctane, the standard for high-test antiknock gasoline, was once 
made industrially by the above procedure. In  the 1950s it was 
made by direct reaction of isobutylene with isobutane. 

The reverse of the above reaction, the "cracking" of large, satu- 
rated molecules in the presence of Friedel-Crafts catalysts, is also 
an extremely important reaction in petroleum refining. 

Polymerization.-One other important reaction catalyzed by 
aluminum chloride, and recognized in the original work of Friedel- 
Crafts. is polymerization. The most important commercial appli- 
cation has been in the conversion of isobutylene to high molecular 
weight polymers. 

For moderate values of n, these materials are widely used to im- 
prove the viscosity characteristics of motor oil. By incorporating 
minor amounts ( I % )  of isoprene in the formulation, and carrying 
the polymerization to values of n in excess of 1,000, one obtains 
butyl rubber, from which highest quality automobile inner tubes 
are made. 
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FRIEDJUNG, HEINRICH (1851-I~ZO), Austrian histo- 
rian, who combined historical studies with a keen interest in poli- 
tics and whose reputation as a historian suffered because of his 
political views and his involvement in a sensational trial. He was 
born at  Rostin, Moravia, Jan. 18, 1851, of Jewish parents. He 
studied at  Prague, Berlin and Vienna, was at  the Institut fur ~ s t e r -  
reichische Geschichtsforschung (187 1-75) and taught at the 
Handelsakademie in Vienna (1873-79). Friedjung favoured 
strengthening the German character of Austria and wanted close 
economic connection between the two countries; he was thus un- 
sympathetic to Slav and Magyar nationalist movements in the dual 
monarchy. H e  also wanted a centralized and liberal government. 
His Der Ausgleich mit Ungarn (1877), based on these views, led 
to dismissal from the Handelsakademie. He then became a po- 
litical journalist. associated with the nationalist Georg von Schon- 
erer until Schonerer's anti-Semitism made Friedjung break away. 

Despite editorship of the Deutsche Wochenschrift (1883-86) 
and the Deutsche Zeitung (1886-87), in which he expressed his 
German nationalist views, Friedjung found time for historical 
studies. His chief historical work is Der Kampf um die Vorherr- 
schaft in Deutschland (1897-98 ; 10th ed., 1916-17). Das Zeital- 
ter des Imperialismus, 1884-1914 (1919-22), unfinished at his 
death, was completed by A. F. Pribram, but was soon superseded 
by publication of important documents. His other works, dealing 
mainly with the period 1848-66, include ~sterreich von 1848-60 
(1908-1 2), also unfinished. 

During the Bosnian crisis of 1909, Friedjung published an ar- 
ticle based on documents supplied by the Austrian foreign office 
accusing leaders of the Serbo-Croat movement of treasonable prac- 
tices. The men attacked sued Friedjung and the trial that followed 
showed that the documents were forgeries. Friedjung had used 
them in good faith but without adequate scrutiny and his reputa- 
tion as an historian suffered. He died in Vienna, July 14, 1920. 

See H .  von Srbik in Deutsches Biographisches Jahrbuch (1917- 
I U )  . 

FRIEDLAND (Russian PRAVDINSK), a town of former East 
Prussia, after 1945 in the U.S.S.R., on the Alle, 27 mi. S.E. of 
Kaliningrad (Konigsberg), famous as the scene of the battle 
fought between the French under Napoleon and the Russians com- 
manded by Gen. Levin Bennigsen, on June 14, 1807 (see NA- 
POLEONIC CAMPAIGNS). The Russians had on June 13 driven the 
French cavalry outposts from Friedland to the westward, and be- 
gan to occupy the town in the night. 

The army of Napoleon was set in motion for Friedland, and 
the corps of Marshal Jean Lannes as general advanced guard was 
first engaged in front of Posthenen (2:30-3 A X .  on June 14). 

After more than I j hours of fighting, the more mobile French 
forced the Russian defenders into a congested area with their 
backs to the Alle river. The French guns were then brought up 
and a withering fire of case shot was poured into the massed enemy. 
I t  was the first example of the terrible artillery preparations of 
modern warfare, and the Russian defense collapsed in a few min- 
utes. 

The losses incurred by the Russians in retreating over the 
river a t  Friedland were very heavy, many soldiers being drowned. 
The losses of the French were reckoned at  1 2 , 1 0 0  out of 86,000, 
or 1 4 % ~  those of the Russians at  ~ o , o o o  out of 46,000, or 21%. 

FRIEDRICH, CASPAR DAVID ( I  774-1840), German 
landscape painter and engraver of the romantic school, was born 
at  Greifswald on Sept. 5, 1774. He studied under J. G. Quistorp, 
the university drawing master of his native town, and from 1794 
to 1798 at the academy in Copenhagen. He then settled at  Dres- 
den, where he was a member of an artistic and literary circle of 
friends, which included Philip Otto Runge, Ludwig Tieck and 
Novalis. His drawings in sepia, executed in his neat early style, 
won Johann Goethe's approval and a prize from a Weimar art 
society in 1805. His first important oil painting, dated 1807, was 

an altarpiece for the castle of Graf Thun in Teschen, representing 
a "Crucifix in Nountain Scenery." Other notable works were the 
"Graveyard in Snow" ( I ~ I O ) ,  "Alpine Scenery" (1828), "TWO 
Men Contemplating the Moon" (1819) and "Rest in a Hayfield" 
(1835). In  1824 he was made professor of the Dresden academy. 
H e  died May 7. 1840, a t  Dresden. For a long time his work was 
forgotten; but it was revived in 1906 in a Berlin exhibition. His 
influence made itself felt in the work of his pupils and friends, 
K.  G. Carus, G. Kersting, K. F. Lessing, F. Olivier, E. Ohme, the 
Norwegian J. K. C. Dahl and others. 

FRIEDRICHSHAFEN, a town of Germany, in the Land 
of Baden-Wurttemberg on the east shore of Lake Constance, a t  
the junction of railways to Bretten and Lindau. Pop. (1950) 
20.501. I t  consists of the former imperial town of Buchhorn 
and the monastery and village of Hofen. Buchhorn is mentioned 
(as Buachihorn or Puchihorn) in documents of 837, and in the 
12th century passed through the hands of the Welfs to  the 
Hohenstaufen. 

In  1275 it was made a free imperial city by King Rudolph I. 
I n  1802 it  was assigned to Bavaria, and in 1810 t o  Wiirttemberg. 
The monastery of Hofen was founded in 1050 as a convent of 
Benedictine nuns, but was changed in 1420 into a provostship of 
monks, was suppressed in 1802, and in 180j came to Wiirttemberg. 
King Frederick I, who caused the harbour to be made, amalgam- 
ated Buchhorn and Hofen under the new name of Friedrichshafen. 

Zeppelins were built there before World W a r  11. Other in- 
dustries established there include motor cars, tanning and aero- 
planes. The town was bombed during World War 11. 

FRIENDLY SOCIETY, in British usage, a mutual asso- 
ciation whose chief purpose is to provide its members with money 
allowances during incapacity for work resulting from sickness or 
infirmity, and with money payments on the death of a member 
or of his wife. Many societies also provide other benefits or serv- 
ices for their members. In addition a number of societies exist, 
known as collecting friendly societies, which have a large aggre- 
gate membership. The facts that their contributions are collected 
by agents a t  the houses of members, and that  in Great Britain 
they are subject to the Industrial Assurance act,  1923, distinguish 
these societies from the ordinary friendly society, with which 
alone the present article is concerned. 

By the National Insurance act, 1911, the friendly societies in 
Great Britain became associated with the administration of na- 
tional health insurance. A friendly society could, under that  act, 
become an "approved society" for national health insurance and 
at  the same time carry on its wholly voluntary operations as a 
friendly society. This arrangement was terminated by the Na- 
tional Insurance act, 1946, which came into force in July 1948. 
The friendly societies then ceased to be concerned with national 
insurance. 

The Friendly Societies act, 1896, described them as organiza- 
tions whose purpose was to provide, by voluntary subscriptions, 
their members, with or without the aid of donations, for: 

I.  The relief or maintenance of the members, their husbands, wives, 
children, fathers, mothers, brothers or sisters, nephews or nieces, or 
wards being orphans, during sickness or other infirmity, whether bodily 
or mental, in old age (which shall mean any age after 50) or in widow- 
hood, or for the relief or maintenance of the orphan children of mem- 
bers during minority; or 

2 .  Insuring money to be paid on the birth of a member's child, 
or on the death of a member, or for the funeral expenses of the husband, 
wife or child of a member, or of the widow of a deceased member, 
or, as respects persons of the Jewish persuasion, for the payment of a 
sum of money during the period of confined mourning; or 

3. The relief or maintenance of the members when on travel in 
search of employment, or when in distressed circumstances, or in case 
of shipwreck or loss or damage of or to boats or nets; or 

4. The endowment of members or nominees of members at  any 
age; or 

5. The insurance against fire, to any amount not exceeding £15, 
of the tools or implements of the trade or calling of the members; or 

6. Guaranteeing the performance of their duties by officers and 
servants of the society or any branch thereof; 
Provided that a friendly society which contracts with any person 
for the assurance of an annuity exceeding £104 per annum, or of 
a gross sum exceeding £500, shall not be registered under this act. 

These objects were widened by the Friendly Societies act, 1955, 
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which among other things gave to any registered friendly society 
the power to lend funds, in certain circumstances, to other friendly 
societies, to invest funds in housing associations and to offer new 
forms of benefit, such as marriage endowments. 

History.-Sickness and death benefit societies existed in early 
times. Burial societies and guilds of working and professional 
people which provided death benefits were common in Rome and 
the provinces of the Roman empire (see M. I. Rostovtsev, Social 
and Economic History of the Roman Empire, p. 178). In  Great 
Britain similar functions were included in the objects of medieval 
guilds, from which the modern friendly society movement may be 
descended, though no definite historical links have apparently been 
traced. 

A few societies still existing in Britain at  mid-20th century were 
founded before the end of the 17th century; but during the 18th 
the system became widely established and considerable literature 
exists on the subject dating from the latter years of the 18th cen- 
tury. Thus Sir F. M. Eden's Observations on Friendly Societies 
for  Maintenance of the Industrious Classes During Sickness, In- 
firmity, Old Age and Other Exigencies (published in 1801) referred 
to  returns obtained for more than 5,000 societies enrolled under 
the act of 1793 (the first general statute relating to friendly 
societies). He concluded that the total number of societies then 
in existence was about 7,200. But many of them were financially 
unsound and much of the literature referred to (which included 
several reports of committees of the house of commons) was 
highly critical of them. 

Most of these societies were purely local, drawing their mem- 
bership from a single village or a restricted area in a town. But 
two other types of society began to develop in the early years of 
the 19th century. One was the so-called "county" friendly so- 
ciety, promoted by the rural gentry and clergy (the clergy were 
also active in the promotion of village friendly societies). This 
type was generally run on sounder financial principles than the 
local societies and covered a wider area, generally the greater part 
of a county. Several still existed at  mid-20th century. 

Much more important was the rise of the orders. Little is 
known about their origins, but it is probable that they began to 
take shape in the second half of the 18th century as offsprings of 
freemasonry, whose ceremonial and fraternal aims they imitated. 
One of the earliest was the Independent United Order of Mechan- 
ics, established in 1756 or 1757. The United Ancient Order of 
Druids was established in 1781. 

Earlier than either were the Oddfellows, of which a lodge is 
known to have been in existence in 1745. This was the ancestor 
of many existing orders calling themselves Oddfellows, of which 
the largest is the Independent Order of Oddfellows, Manchester 
Unity. This order was established in 1813 and spread rapidly first 
through the industrial north of England and then through the 
whole country. In  the late 1940s it had more than 4,000 branches 
with over 750,000 members in Great Britain, and many others else- 
where. Of the other large orders, the Ancient Order of Foresters 
was established in 1834, the Independent Order of Rechabites in 
1835 and the Loyal Order of Ancient Shepherds, Ashton Unity, 
in 1826. 

During the middle and latter part of the 19th century the orders 
were the most important, indeed the typical form of British 
friendly society. Their ceremonial and their fraternal aspirations 
made them social and convivial bodies meeting a need which was 
not otherwise well met for the lower middle class and the artisans 
who comprised the membership. Furthermore, they were, on the 
whole, much better administered and financially sounder than 
were the small local societies, because of the supervision which 
could be exercised over the branches by the headquarters of the 
order. Indeed, the Independent Order of Oddfellows, Manchester 
Unity, led the friendly societies in submitting itself to an actuarial 
valuation. 

During the latter half of the 19th century, however, other 
varieties, which unlike the orders were essentially centralized, 
came into greater prominence. Thus there was the large central- 
ized accumulating type, of which a leading example is the Hearts 
of Oak Benefit society. Founded in 1842, it met with early and 

continued success and by 1872 its membership had grown to 32,- 
000; in the late 1950s it was more than 500,000. 

The deposit societies form another group which came into 
prominence in the 1860s and 1870s and has achieved a continued 
success. The leading example, the National Deposit Friendly 
society, was established in 1868. By 1899 its membership num- 
bered 46,000; in the latter 1950s it was more than 650,000. 

Types of Society.-Like other English institutions, friendly 
societies sprang from insignificant origins and developed in a great 
measure independently of one another. Consequently a great 
variety of practice arose among them, rendering a simple classifica- 
tion impossible. At least three separate and overlapping classifica- 
tions must be made: 

General and Specialized Societies.-The typical friendly society 
is one assuring payments to the member during incapacity for work 
due to sickness, together with a lump sum on the death of the mem- 
ber or of his wife. The sickness benefit is generally from 10s. to 
20s. a week, although many of the larger societies have intro- 
duced higher rates of contribution and benefit which members may 
take at their option. Sickness benefit a t  the full rate is usually 
payable for 26 or 52 weeks, after which, if incapacity still con- 
tinues, it is reduced by one half. Sometimes, after a similar period, 
there is a further reduction. I n  most societies, the premiums are 
graduated according to age a t  entry in accordance with actuarial 
tables. 

The great bulk of friendly societies offer these assurances and 
many provide nothing else. But in addition to these, many so- 
cieties exist which have more specialized objects. These include 
societies offering medical or institutional treatment only, societies 
assuring endowments or annuities and pensions, societies for wid- 
ows and orphans and a considerable number of small burial so- 
cieties. 

Centralized Societies and Societies With Branches.-Many 
friendly societies, including some very large ones, consist of a 
head office only, or of a head office with a number of local agencies. 
These agencies do not maintain any separate funds and usually 
have little or no control over their finances. I n  contrast to these 
there are the societies with branches, or, as they are also called, the 
affiliated orders. An order consists essentially of a number of local 
branches, all more or less closely linked by common traditions and 
all subject to the general rules of the order and to the central 
governing body. The local branch, which is called the lodge in the 
Oddfellows, the court in the Foresters and by other names in other 
orders, is the link with the individual member. He joins the 
branch, pays his contribution to its funds and out of its funds, 
as a rule, his benefits are provided. But the branches are, a t  any 
rate with the larger orders, grouped in districts on a geographical 
basis. 

Above the district is the central authority of the order. Every 
branch is subject to the general rules of the order and though it 
has its own rules these must comply with the rules of the superior 
body. Branches are likewise subject to the district under which 
they are grouped and districts are subject to the central authority. 

Often, too, districts will reinsure certain benefits in order to 
protect the financial stability of branches. But each branch and 
district must be separately registered under the act, if the order 
of which it is a branch is registered. If the order is unregistered 
no subsidiary may be registered as a branch, though it can be 
registered as a separate society. The domestic affairs of the 
branch are legally subject to the control of its own elected com- 
mittee of management. The branch elects its delegates to the 
district meeting, a t  which the district committee of management 
is elected, and districts appoint representatives to the annual 
meeting of the order, a t  which the committee of management of 
the whole order is elected. Thus the typical order combines a 
close connection with the individual members with much of the 
financial stability typical of a large insurance society. 

Accumulating Societies and Societies With Dividend.-This 
basis of classification cuts across the preceding. Thus some cen- 
tralized societies are accumulating societies, while others are so- 
cieties giving a dividend. Societies of the accumulating type make 
provision for the increasing liability to sickness as age advances 
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by fixing the premiums for lower age groups at a figure somewhat 
higher than is necessary to cover the estimated sickness claims at  
those ages and to accumulate the surplus to form a reserve to meet 
sickness claims of higher age groups. 

On the other hand, societies with dividend depart from this 
orthodox practice. In  this class there are three main subdivisions, 
generally called "deposit," "Holloway" and "dividing" societies. 
All three combine some kind of savings system with the ordinary 
insurance. Under the deposit plan, which enjoys the widest 
popularity, the members are in general required to contribute 
monthly an amount equal to what they desire to receive daily in 
sickness benefit. Thus a contribution of 2s. a month is payable 
in respect of a sickness benefit of 12s. a week. Part of the contri- 
bution so paid is put to the member's personal savings on deposit 
account, part to the common fund for sickness benefit; the gov- 
erning body of the society fixes the proportions in which the con- 
tributions shall be divided, but normally the proportion allocated 
to the deposit is considerable. Whatever sick benefit a member 
may claim is drawn in part from the common fund and in part from 
his deposit. 

If, as a result. his deposit becomes exhausted, sick benefit ends 
and is  replaced by "grace pay" at  a lower rate for a limited period, 
but no member is allowed to resort to "grace pay" more than 
once in five years. If the member's deposit account is not ex- 
hausted, he may draw upon it, subject to certain restrictions, as 
if it were a savings bank account. He has also the option of 
making extra deposits to  it. 

The second class of society with dividend, known as Holloway 
societies because the idea originated with George Holloway, later 
member of parliament for Stroud, Gloucestershire, came into ex- 
istence about 1874. These societies also achieved considerable 
popularity. 

The principle of this system was to require a high contribution, 
relative to the insurance value of the benefits offered and to in- 
crease it as the member passes from age to age between 30 and 
65, when sickness benefit terminates; the object of this condition is 
to  provide, in the absence of specific reserves for sickness benefit, 
for the growing liability the member brings as his age increases. 
The claims of each year constitute a first charge on the contribu- 
tion income of the year and in normal circumstances are wholly 
met from this source, there being no recourse to the personal 
account of a member in respect of his own demands for sickness 
benefit and no limitation on the amount of benefit that he may 
draw, such as the deposit system involves. The balance of the 
income of each year, after meeting sickness claims, is divided 
among the members and credited to their personal accounts. 

The third type of society with dividend is known as the dividing 
society. Among registered friendly societies this class was declin- 
ing in importance by mid-20th century. I n  the dividing society 
the member pays a periodical subscription, the rate of which, like 
the rates of benefit, is usually fixed arbitrarily. After payment of 
benefits, the surplus on the year's working, or a large part of it, 
is distributed as a cash dividend to members. In "slate clubs" 
members pay small sums periodically toward accumulating a fund 
to be shared out a t  a special time (e.g., a t  Christmas). 

Legislation.-Numerous acts of parliament for the encourage- 
ment and regulation of friendly societies were passed between 1793 
and 1895, but practically everything of permanent value in these 
measures was incorporated in the Friendly Societies act, 1896. 
The latter act is administered by the Registry of Friendly So- 
cieties at  the head of which is the chief registrar, who, by the 
statute (as amended by the Friendly Societies act, 1924), must 
be a barrister of 12 years' standing or have been an assistant regis- 
trar for a t  least five years. The privileges which the act confers 
are restricted to those societies which register under it, and 
most, though not all, of the conditions which it imposes apply to 
these societies only. Unregistered friendly societies are subject, 
of course, to common law, but the registry office exercises no 
functions in regard to them. The privileges of registration apply 
to workingmen's clubs and to societies operating under special 
authorities as well as to friendly societies. 

The condition of registration is the adoption of rules providing, 

among other things, for the following matters: 
The objects of the society, which must be chosen from among the 

objects specified in the act; terms of admission of members; con- 
ditions entitling a member to benefit; mode of holding meetings and 
right of voting; manner of making, altering or rescinding rules; ap- 
pointment and removal of trustees, committee of management and other 
officers; provision, if the society is one with branches, for the compo- 
sition of the central body and the conditions under which a branch 
may secede from the society; investment of funds; keeping of accounts 
and audit thereof; annual returns to registrar; manner of settling dis- 
putes (decisions arrived at in accordance with the rules are binding, 
are not removable into any court of law and may be enforced on ap- 
plication by the county court) ; provision for expenses of manage- 
ment ; and quinquennial valuation. 

The rules set out the conditions of the contract which the mem- 
bers of a friendly society make with one another and of the reme- 
dies which the law provides to secure its fulfillment. But, although 
the society must state in its rules what are its benefits and the 
conditions under which they are payable, few conditions are im- 
posed upon it. Thus there is no compulsion to adopt an actuarially 
sound table of contributions. except for the insurance of annuities. 

Again, while every society is compelled to submit its accounts to 
an annual audit and to submit its financial position to valuation 
at  quinquennial intervals (unless exempted by the registrar on the 
ground that valuation is inapplicable to its undertakings), there is 
no compulsion on the members to employ professionally qualified 
actuaries (though nearly all societies do so) o r  to  take steps to 
rectify any unsoundness which the valuation may reveal. The 
registrar may do (and does) much, through the influence which his 
position enables him to exercise, to ensure that societies are run 
on sound lines, but he has no power to order an inquiry into a so- 
ciety's affairs except on the application of a specified proportion 
of the members as laid down in the act. 

The more important privileges attaching to a registered friendly 
society are : 

I t  can legally hold land and other property in the names of its 
trustees. It  also has various privileges in respect of the transference of 
property from one trustee to another. 

I t  is exempt from income tax, corporation property duty and stamp 
duty on certain kinds of documents 

Disputes with the society can be settled in any manner for which the 
rules provide, thus avoiding the cost of litigation. 

The period from 1910 to World War I1 saw great changes in the 
friendly societies, largely because of the advent of national insur- 
ance, with the administration of which they were closely concerned 
until 1948. In  1910 the number of societies (including branches of 
orders) was 26,877, but membership was only 6,637,000 and funds 
&49,802,000. In  1945 societies numbered about 18,000, but mem- 
bership was over 8,700,000 and funds over £200,000.000. Sickness 
benefits amounted to about f 5,000,000 and death benefits to about 
&2,000,000 annually. 

After 1945, numbers of societies and of members progressively 
declined. This decline was attributable largely to  the comprehen- 
sive national social security schemes instituted shortly after World 
War 11. These, together with full employment and the rise in 
money incomes, made the old friendly society schemes of insur- 
ance less attractive. Experience of the period 1948-54 suggested 
that the stronger friendly societies would develop new kinds of 
business, including endowments and perhaps those objects per- 
mitted them by the act of 1955 (see above). 

C o m m o n w e a l t h  a n d  O t h e r  Countries.- In the dominions 
settled from England, friendly societies are similar to the English 
in their structure; many are branches of English orders. In  Aus- 
tralia there is a Friendly Societies act for each state, with a regis- 
trar to administer it. All societies must be registered and submit 
annual returns to the registrar. From the returns available in 
1950 (which referred to different years in the different states) it  
appeared that there were more than 200 societies and 5,800 
branches, having more than 600,000 members. 

I n  New Zealand there is a Friendly Societies act providing for 
the compulsory registration of societies, of which there were about 
1.000, with 90,000 members. I n  South Africa there is no general 
Friendly Societies act. but more than 100 societies were listed, with 
some 300,000 members. 
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FRIENDS, SOCIETY OF 
(1801) ; Reports of the Conzfnissioners Appointed t o  Enquire Into 
Friendly and Benefit Building Societies, ff vol. (1871-74) ; J.  F. Wilkin- 
son, T h e  Friendly Society Afovenzent (1886), Mz4tztal Thr i f t  (1891) ; 
Sir G. F. Hardy, "Essay on Friendly Societies," Journal o f  the Institute 
o f  Actuaries, vol. xxvii (1887) ; J .  M. Baernreither, Die englischen 
Arbeiterverbiinde und ihr Recht (rev. ed. 1886; Eng. trans. by A. 
Taylor, English Associatio~zs o f  Working Men,  1889) ; Sir E. W. Bra- 
brook, Prozlident Societies and Industrial Welfare (1898) ; Sir '4. W. 
Watson, Friendly Society Finance Considered i n  I ts  Actuarial Aspect 
(1912) ; F. B. Fuller, T h e  L a w  Relating t o  Friendly Societies, 4th ed. 
(1926) ; M. I .  Rostovtsev, The  Social and Eco~zornic History oj the 
Ronzan Empire (1926) ; International Labour Office, "\'oluntarg Sick- 
ness Insurance," International Labour Of ice  Studies and Reports, 
Series M., no. 7 (1927) ; C. H. L. Brown and J.  A. G. Taylor, Friendly 
Societies (1933) ; V .  ,4. Burrows, "On Friendly Societies Since the 
Advent of National Health Insurance," Journal of the Institute o f  
Actuaries, vol. lxiii (1933) ; Guide Book o j  the Registry o f  Friendly 
Societies (1933) ; Reports o f  the Chief Registrar of Friendly Societies 
(1876-1938; statistical summary for 1937-47 published 1949) ; various 
Commonwealth Oficial Year Books;  Lord Beveridge, Voluntary Action 
(1948) ; Lord Beveridpe and A. F. Wells (eds.). T h e  Evidence for 
Voluntary Action (1949) ; E .  J. MacGillivray and D. Browne, Inszlr- 
ance L a w  Relating to All Risks Other T h a n  Marine, 4th ed., ch. 1, 
section 3 (1953). (A. F. Ws.) 

UNITED STATES 

The  term "friendly societies" has never gained currency in the 
United States, but it may be used here to describe a group of more 
than 100 U.S. fraternal insurance bodies organized around a sys- 
tem of financial benefits for members. Often these bodies are em- 
bellished by ritualistic features, but fraternal insurance is their 
mainstay. Thus the groups. analogous to the friendly societies 
of Great Britain, remain distinct from many larger familiar orders. 
such as the Masons, ~vhich exist primarily for social reasons and 
offer financial benefits, if a t  all, only incidentally. The insurance 
societies are organized around a co-ordinating agency knonn as 
the National Fraternal Congress of America. 

I n  spite of the background afforded by the friendly societies of 
Great Britain, founders of the United States system of benefit 
insurance \%-ere ignorant of British prototypes. I t  was not until 
after the middle of the 19th century that fraternal insurance or- 
ders began to proliferate in the United States. There had been 
earlier societies, among them the Improved Order of Red Men; 
established in 1833. But fraternal insurance as a movement dates 
from the work of John Jordan Upchurch, who organized in 1868 
the Ancient Order of United Workmen. The A.O.L.W. grew 
rapidly and was followed by numerous other insurance societies. 
So popular was the movement that some of the older orders fol- 
lowed suit and for a time added benefit features of their own. By 
1905 there were 148 national benefit orders with almost 5,000,000 
members carrying insurance of $6,500.000,000. 

Some of these societies fell by the wayside; members were often 
admitted without proper reference to age or health. Even so, the 
societies made remarkable adjustments by lowering benefits and 
increasing rates, so that they became a solid feature of United 
States business. Not one of the fraternal insurance societies col- 
lapsed under the pressures of 1933. By mid-20th century new 
fraternal insurance was being written a t  the rate of $1,000,000.000 
annually. Membership amounted to 7,500,000, and the societies 
were paying out more than $100,000,000 each year in benefits. 
Low costs in management and in the writing of policies were 
factors in the financial success of the societies. Though ap- 
pearing exclusive, many conducted vigorous membership cam- 
paigns. 

Among the leading fraternal insurance societies a t  mid-20th cen- 
tury were the Fraternal Order of Eagles, with more than 1,300.000 
members; Loyal Order of Moose, more than 900,000; and Modern 
Woodmen of America and Woodmen of the World, each with more 
than 400,000 members. 

For  a more complete discussion of fraternal organizations, the 
name by which friendly societies are knomn in the United States, 
see FRATERNAL ORGANIZATION. 

BIBLIOGR~PITY.-B. H. Meyer, Anzerican Journal of Sociology, vol. 
vi, p 647 (1900) ; A. C. Stevens, The  Cyclopedia o f  Fraternities (1907) ; 
C. W. Ferguson, Fi f ty  &fillion Brothers (1937) ; National Fraternal 
Congress, Fraternal L i fe  Insuranre (1938) ; Jay Judkins, National Asso- 
ciations o f  the United States (1949) ; R. de R. Kip, Fraternal Life I n ~ u r -  

ance in America (1953). (R. W. HN.; T. C. O'D.; C. W. F.; X.) 
FRIENDS, SOCIETY OF, a body of Christians commonly 

called Quakers, originating in 17th-century England, whos, mem- 
bers are found in small numbers in many parts of the world. Their 
distinctive character arises from emphasis on a measure of God's 
spirit being given to all men and women. which issues in a church 
order based on the priesthood of all believers, and a social outlook 
based on the sacredness of every personality. This article sum- 
marizes their history, surveys their faith and practice in the mid- 
dle of the 20th century and concludes by considering the specific 
activities of the U.S. branch. 

HISTORY 
The 1 7 t h  Century.-George Fox (q.v.; 1624-91), the founder 

of the society, was the son of a Leicestershire weaver. He mas 
brought up within the Puritan wing of the Church of England. 
After a long period of seeking within and without the Anglican 
Church, he had a vivid inward personal experience of 'God, and 
began a public ministry directing people inwardly to the Spirit 
of Christ and asserting that God's grace is given freely to every 
man. This twofold message came as a release to many who were 
finding the elaborate doctrinal structure of contemporary Calvin- 
ism feeding their minds but not their spirits, and to whom a doc- 
trine of potential universal salvation was in joyful contrast with 
the doctrines of election and reprobation. Though he did not 
originally intend to establish another denomination. Fox's message 
attracted large numbers who met together for worship and soon 
created a church life. 

The early Friends quickly found a unity of fellowship, belief 
and practice, which led to testimony in word and deed. Their basic 
belief was in the Light of Christ in every man. This led in ~vorship 
to abandoning a separate ordained ministry and to meeting in 
unprogrammed silent worship in which anyone, man or woman, 
could take vocal part. They accepted the Bible as inspired by God, 
but declared that it was, in the words of Robert Barclay ( q . v . ;  
1648-go), their best-known apologist, "a secondary rule. subordi- 
nate to the Spirit," and that it must be interpreted in the light of 
the Spirit of God. Their belief in the Light of Christ in every 
man, confirmed by their reading of the N e x  Testament. led them 
to Christian pacifism. They refused to take oaths because they 
mere forbidden by the New Testament. Their belief in the sacred- 
ness of personality led them to refuse conventions which differen- 
tiated between superior and inferior .'classes." and they accordingly 
refused to give "hat honour" to the upper class and to address them 
with the plural pronouns while reserving the singular form for 
equals or inferiors. This led to the retention of "thou" and "thee" 
by Friends long after they had lapsed from common social usage. 
They testified to simplicity (but not to asceticism) in putting first 
things first, and this led inter alia to a testimony against "the 
changeable nature of vain fashions"; and so, as fashions changed, 
the Quaker costume remained the same and became unintention- 
ally a distinctive uniform. They were as much concerned with 
social righteousness as with personal piety. and George Fox was but 
the first of a long line of Quaker social reformers. At the end of 
the 17th and early in the 18th century, John Bellers (1654-1725) 
was the outstanding example in this field. 

Friends came into sharp opposition with church and state. With 
the former, there were doctrinal controversies; but in particular 
the Friends' testimony against what they called "a hireling minis- 
try" aroused violent opposition. After the restoration of Charles 
I1 in 1660, a series of laws against nonconformity led to serious 
conflict between Friends and the state, particularly over freedom 
to worship, freedom from oaths, tithes and military service and, 
to a lesser extent, freedom to teach. The consequent persecution 
led to something like 15,000 Friends' suffering various legal sen- 
tences before 1689. many of them many times; and 450 are known 
to have died in prison. Their steady open defiance of the Con- 
venticle acts in particular, even meeting to worship in the street 
if the soldiers had locked them out of their meeting rooms, was a 
powerful influence leading to the Toleration act of 1689, and their 
persistent refusal to take judicial oaths led to the Affirmation act 
of 1696. 
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By the end of the 17th century there were probably jo,ooo 

Friends in Great Britain and a similar number in the lfJest Indies 
and other American colonies, with small groups in Ireland, Hol- 
land. Germany and Danzig. 

T h e  18 th  Century.-The Toleration act of 1689 put an end 
to the worst suffering of Friends in Great Britain and legalized 
their way of ~vorship. But the Test and Corporation acts re- 
mained, virtually excluding nonconformists from sharing in par- 
liamentary and local government; and Oxford and Cambridge 
universities had no room for dissenters until 1871. Consequently 
Friends were debarred from a number of professions and were pri- 
marily found in industrial and commercial enterprise, where they 
played a very important role in Great Britain, particularly in bank- 
ing and in the iron industry. In their religious thinking they were 
quietistic, and much of their energy was directed to maintaining 
the purity of their own witness rather than to evangelizing the 
world. They became traditionalist, so that, for example, a positive 
testimony for simplicity was then expressed in a complex series of 
prohibitions and in the manufacture of dress to conform with an 
outmoded fashion. Numbers declined in Europe though they in- 
creased in America. 

The testimonies of the society were maintained, but added to 
them was a testimony against the slave trade and, from the middle 
of the century, against slavery itself. By 1787. largely as the re- 
sult of the concerned leadership of men such as the Americans 
John Woolman (q.v. ; I 720-72) and Anthony Benezet (1713-84), 
probably no Friend owned a slave. and Friends were campaigning 
steadily for the abolition of both the slave trade and slavery, being 
the founders in 1783 of the first abolition society in Britain. This 
became interdenominational in I 787. 

At the end of the century Friends opened at York, Eng., the first 
hospital for the treatment of the insane by humane methods, be- 
lieving that the Light of Christ is given to all men, including the 
mentally deranged, an act of faith which influenced the attitude 
toward mental disease all over the world. This hospital. called 
the Retreat. was still under the management of Friends in the mid- 
20th century. 

T h e  1 9 t h  Century.-The conservative quietism of the 18th 
century encountered the quickening influence of the evangelical 
movement early in the 19th century, and the theological colour of 
the society was soon changing under the leadership of such men 
as Joseph John Gurney (1788-1847). a brother of Elizabeth Fry 
(9.v.; 1780-1845)~ and Stephen Grellet (1773-185j)~ a French- 
born American Friend. The change was largely one of emphasis, 
from the inward, present, personal experience to the outward, ob- 
jective historic fact of Jesus Christ. The new thought soon was in 
tension with the old, and in controversy each party was driven to 
an extreme position so that these points of emphasis were made 
irreconcilable alternates instead of being held firmly together as 
the double reality of Christian experience. The result \\as a se- 
rious division in United States Quakerism in 1827 and the follow- 
ing years (see United States, below). In Great Britain the Society 
of Friends as a whole tended toward evangelicalism without a ma- 
jor division, though a small number of Friends of extreme evan- 
gelical views seceded in 1836 under the leadership of Isaac Crewd- 
son ( I  780-1844). 

In the middle of the 19th century a further source of tension 
was found within the evangelical groups. This was partly a revival 
of the older theology (a  return to greater emphasis on the inward 
Light of Christ) and partly a reaction against the "modernism" 
which allowed some of the traditional differentia (plain speech, 
Quaker costume, etc.) to lapse. This led to separations in the 
United States establishing the "conservative" Friends. and to a 
similar small separation in England which established the Fritch- 
ley General Meeting of Friends, which maintained close link with 
the "conservative" Friends in the Unlted States. 

The evangelical movement quickened the social conscience of 
each denomination, and Friends like others were led into great 
movements of social reform, sometimes as pioneers. The abolition 
of slavery has already been mentioned. In Great Britain Joseph 
Sturge (1793-1859) and in the United States the poet John 
Greenleaf \$'hittier (q.v.; 1807-92) were outstanding abolitionists, 

but the whole society was involved in this cause. This was part 
of a wider concern for right race relations springing directly from 
the Friends' belief in the Light of Christ being given to every 
man. Many aspects of penal reform claimed their ardent support: 
the first society for the abolition of capital punishment in Great 
Britain was formed partly by Friends in 1808, and Elizabeth Fry, 
supported by other Friends, initiated reforms in prisons and con- 
vict ships which quickly revolutionized both. The movement for 
universal education derived much of its impetus from Joseph Lan- 
caster Jq  u.;  1778-1838) and the British and Foreign School so- 
ciety which sprang from his activity in opening schools on the 
monitorial system; in this society Friends played a prominent 
part. The British and Foreign Bible society had Friends among its 
founders, and they continued to support it. Friends were involved 
in founding the London Peace society to educate public opinion 
to the renunciation of war as an instrument of policy. The tem- 
perance movement received much support from Friends from be- 
fore the middle of the century onward. In yet another field, 
George Cadbury (9.v.; 1839-1922) and Joseph Rowntree (1836- 
1925) were outstanding examples of industrial employers who in- 
troduced the concept of "welfare" into factory management and 
workers' housing, destined to have far-reaching effects all over the 
world. 

In Britain, the repeal of the Test and Corporation acts in 1828 
allowed Friends to enter local government and parliament and to 
serve as magistrates. They quickly found their way into these 
areas of service, John Bright (q.v.; 1811-89) being the second 
Friend to enter parliament. The removal of denominational tests 
from Oxford and Cambridge in 1871 and the growth of other uni- 
versities allowed Friends increasingly to find their way into the 
professions. 

Hesitation on the ground of their testimony against a separated 
ordained ministry delayed Friends from entering upon long-term 
residential missionary service in non-Christian countries until the 
second half of the 19th century, but then British and U.S. Friends 
committed themselves to such service, and missions were estab- 
lished in several parts of Asia, Africa and Central America and in 
Alaska. Meanwhile a strong home missionary movement arose, 
and in England Friends were the prime movers in the Adult School 
movement founded in its modern phase by Joseph Sturge in 1845. 

From the earliest days Friends had made provision for the edu- 
cation of their children. George Fox himself was actively con- 
cerned in this, and directed that the girls in one of the schools 
set up in the London area should be instructed in "whatsoever 
things were civil and useful in the creation." Though some of the 
existing schools under the care of the society date from the 18th 
century, most were founded in the 19th. In  their schools and col- 
leges Friends have been pioneers in coeducation, the teaching of 
science and the encouragement of hobbies. 

T h e  20 th  Century.-The turn of the century brought new 
theological currents into the Society of Friends as it  did to all other 
Christians. For many, a more liberal attitude toward the Bible 
took the place of the earlier fundamentalism, and though this was 
a change fraught with tension and heart searching, it probably 
came more easily to Friends than to some because of their origi- 
nal stress on the Bible as secondary in authority to the Spirit of 
God known directly. 

A parallel modernism invaded Friends in other ways. Their 
origin among Puritans had left them a heritage of puritanical op- 
position to music, the theatre and certain other arts. This was 
now seen to be an accident rather than an essential of faith, and 
within a generation the attitude of most Friends changed to an 
appreciation of the value of the arts. I t  may be noted here that 
~ ~ h i l e  this distrust of the arts has prevented Friends from pro- 
ducing many eminent artists, a surprisingly large number of emi- 
nent scientists have been found among them from the 18th century 
onqard. 

Another development was the growth of world Quakerism. The 
missionary movement established groups of Friends in the middle 
east. India. China and Japan; in East Africa, Pemba and Mada- 
gascar; in the lVest Indies, Central America and Alaska. Emigra- 
tion established Friends in South Africa, Australia and New 
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Zealand; and groups grew up in all the countries of northwest 
Europe except Belgium and Luxembourg. This last development 
was in part an indirect and unexpected outcome of widespread 
relief work undertaken during and after World War I. Though 
many of these groups are small, Quakerism has ceased to be Anglo- 
American but contains within its ranks men and women from most 
parts of the world. This fact led to the holding of world confer- 
ences of Friends in 1920, 1937 and 1952, and the establishment 
of the Friends' World Committee for Consultation in which the 
many autonomous groups find a common meeting ground. 

The existence of the world committee enabled Friends to be 
recognized by the Economic and Social council of the United Na- 
tions as a nongovernmental organization having "consultative 
status." This allowed them to be present a t  meetings of the assem- 
bly of the United Nations, where their concern for reconciliation 
and peacemaking found opportunities for expression. 

Throughout the history of the society, service in various fields 
has been rendered by its members. Relief work following disaster 
(flood, famine and war) has been undertaken by Friends re- 
peatedly. 

Several of the 20th-century developments are closely associated 
with Rufus M. Jones (1863-1948), to whose long life of inspiring 
leadership the society owes much. His influence was outstanding 
in bringing the society to a new theological outlook, in fostering 
a sense of world fellowship, in promoting unity among United 
States Friends and in creating and guiding the American Friends' 
Service committee (see United States, below). H e  also edited 
and wrote most of the "Rowntree Series of Quaker Histories," the 
standard history of the Society of Friends up to 1900. 

Figures prepared for th.e world conference in 1952 showed a 
total of I 74,000 Friends distributed roughly as follows : Africa, 
24,000; the Americas, 124,000 ; Asia, ~ , o o o ;  Australia and New 
Zealand, 1,000; Europe, 24,000 (of whom zg,ooo were in Great 
Britain and Ireland). 

FAITH AND PRACTICE 

With so many autonomous groups there is very considerable 
variety of faith and practice among Friends. This article takes 
London Yearly Meeting, the parent body, as the norm, and refers 
to significant divergences. 

Friends are Christians. Their distinctive characteristics arise 
from their emphasis on the fact of God's making Himself directly 
known in the heart of every man and woman. This experience 
they refer to as the Light of Christ, believing that in Christ the 
character of the Light is shown uniquely and supremely. But they 
believe that the Light is given in measure to every one, including 
those who lived before the coming of Jesus Christ, and those who 
are unacquainted with His appearance in history. 

Consequently, the primary religious authority for them is the 
Light made known in the heart. This will be recognized and 
checked by the knowledge of God given in the Bible, and su- 
premely in the person of Jesus Christ, but the Bible is secondary 
in authority to the Spirit. 

Friends have not made any creed obligatory on their members, 
though many United States Yearly Meetings have accepted the 
Richmond Declaration of Faith (1887) as an outline of their doc- 
trine. But the primary emphasis on experience of the Light and an 
early reaction from "notions" about religious experience have made 
them shy of creeds. They have found that membership can be 
based on a general acceptance of Christian experience without de- 
manding a particular credal declaration. For this reason, some 
(but  not all) branches of the Society of Friends have not joined 
the World Council of Churches, whose basis of membership in- 
volves acceptance of a brief credal statement. 

Believing that God speaks directly to each one, Friends plan 
their worship to allow the maximum opportunity for this. They 
meet together in unprogrammed silent prayer. from which anyone 
present may speak to the congregation or offer spoken prayer on its 
behalf. Spontaneous Bible reading or singing may also occur, 
though less frequently. A modification of this pattern originated 
in parts of the United States in the latter part of the 19th century, 
and some of the groups in Asia and Africa have similarly developed 

a pastoral system involving partially or wholly programmed wor- 
ship led by a pastor. 

Friends' reaction against "forms" of religious practice from 
which the life easily departs was in part responsible for their disuse 
of the celebration of the Lord's Supper and baptism in the 17th 
century. They believed these to be essentially spiritual experi- 
ences to which the outward elements of bread, wine and water 
were unnecessary adjuncts. In a few of the more fundamentalist 
meetings of United States Friends the celebration of sacraments 
has been reintroduced, and this has also happened in certain areas 
of the mission field for reasons of ecumenical polity. 

Another and more basic reason for disuse of the sacraments 
was Friends' emphasis on the sacredness of every part of life, or 
the potentially sacramental nature of the whole of life. They 
refuse to separate life into sacred and secular. For example, early 
Friends refused to call Sunday the Lord's Day, because every day 
is the Lord's; and they refused to celebrate Christmas chiefly be- 
cause they claimed that Christ must be born anew in our hearts 
every day. (Most modern Friends celebrate Christmas.) Simi- 
larly they refused to celebrate the special occasion of the sacra- 
ments, trying instead to make every meal a reminder of the Last 
Supper and to know repeatedly the baptism of the Spirit. 

Their emphasis on the Light of Christ in each one led them to 
give equal place to women and mer, in the religious life. Margaret 
(ne'e Askew) Fell (1614-I~OZ), widow of Thomas Fell, who mar- 
ried George Fox in 1669, gave outstanding service to the infant 
society from 1652 onward, making her home the geographical 
headquarters of the society. Women Friends were the first to 
preach the Quaker understanding of the gospel in London, Oxford 
and Cambridge, and on the American continent; and of 59 British 
Friends known to have visited America between 1656 and 1663, 
2 7  were women. Women take as much vocal part in worship as 
men; they share equally in the whole system of church govern- 
ment; and they make equal and similar promises to those made by 
the men in marriage. This has led to the women of the society 
often playing a public role, and the movement for the emancipa- 
tion of women owes not a little to Friends. 

Belief in the Light of Christ in every man, experience of "that 
life and power which took away the occasion of all wars" (George 
Fox) and study of the gospels led Friends early to adopt the Chris- 
tian pacifist position, and they have maintained this peace testi- 
mony collectively since 1660. Originally the testimony was for 
the Christian way of life in all circumstances and only incidentally 
against war. This positive aspect has continued, and led Friends 
to active attempts to bind up the wounds of war by relief work 
given entireIy according to need. I t  has led to attempts in many 
ways to lessen international tension and to promote reconciliation; 
it has led Friends actively to support the causes of arbitration, 
world organization and disarmament and to oppose military con- 
scription. Many Friends have suffered imprisonment, and in some 
cases worse, as conscientious objectors to military service. 

On the social side, Friends have been concerned for many social 
reforms because they believe that every person should have the 
fullest opportunity to give expression to the Light within him. A 
number of such reforms with which the society has been coIIec- 
tively identified have already been mentioned. 

The church government of the society is transacted in a series 
of meetings for church affairs. Each local congregation meets 
together once a month to transact its congregational business in 
a preparative meeting. A number of such congregations in a 
limited area are gathered together into a Monthly Meeting. This 
is the most important meeting, being responsible for admission to 
and termination of membership, the recording of births, marriages 
and deaths, the appointment of elders and overseers, the care of 
property, etc. Elders are responsible for the right holding of meet- 
ings for worship and the provision of opportunities for the re- 
ligious education of the members. while overseers are responsible 
for the pastoral care of the members. Several neighbouring 
Monthly Meetings are gathered together into a Quarterly Meet- 
ing, the Quarterly Meetings are gathered into a Yearly Meeting 
which takes decisions and acts on behalf of the society as a whole 
in a given area. (This system is simplified in areas where meet- 
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ings are less closely situated than in Britain, in which case the 
business of preparative and monthly meetings is combined. This 
is particularly true of South Africa and Australia, the continent of 
Europe and parts of the United States.) 

At each meeting for church affairs every Friend may attend and 
has a responsibility to do so if he can. Friends believe that the 
Light in each one will lead into unity if faithfully followed. Con- 
sequently, no vote is taken. The meetings begin and conclude 
with worship, and a period of worship may be introduced in the 
course of the meeting. After discussion, the clerk records what 
he believes to be the judgment of the meeting in a written minute 
which he reads to the meeting, and which must be accepted by the 
meeting, after modification if necessary, before further business is 
taken. In  practice the method is sometimes slow, but it avoids 
outvoted minorities. 

The central offices of the Society of Friends in Great Britain 
are at  Friends' house, Euston road, London, N.W. I ,  from which the 
addresses of Friends in any part of the world can be obtained. 

B ~ ~ ~ ~ o c ~ a ~ a ~ . - H i s t o r y :  "Rowntree Series of Quaker Histories," ed. 
by Rufus M. Jones, comprising: R. M. Jones, Studies i n  h'ystical Re- 
ligion, new ed. (London, 1936), and Spiritual Reformers in the 16th 
and 17th Centuries, new ed. (London, 1928); W. C. Braithwaite, The 
Beginnings o f  Quakerism (h'ew York, 1914; rev. ed., Cambridge, rgjj), 
and T h e  Second Period of Quakerisnz (Kern, York, 1919) ; R. M. Jones, 
A. M.  Gummere and I. Shar~less. T h e  Ouakers in  the Anzerican Colonies 
(London, 1911) ; R. M. ~ohes ,  T h e  ~ a t e r  Periods of Quakerism (Lon- 
don, 19211.-See also A. N. Brayshaw, T h e  Quakers: Their Story and 
Message (London, 1921; rev. ed., 1953) ; H. H. Brinton, Friends for 
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Slavery in  America (Oxiord, New Haven, 1950) ; M. E. Hirst, The 
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UNITED STATES 
T h e  Colonial  Period.-Between I 656 and I 658 Quaker mis- 

sionaries arrived in Massachusetts Bay, Rhode Island, New 
Amsterdam, Maryland and Virginia, where they made converts 
and established meetings. The visit of George Fox to America in 
1672 gave fresh impetus to the movement. By 1700 the Friends 
had acquired New Jersey and Delaware, founded Pennsylvania, 
were politically powerful in Rhode Island. Sorth Carolina and 
Maryland, had organized meetings in all the colonies except Con- 
necticut and South Carolina and had established six Yearly Meet- 
ings. 

Friends were persecuted in all the non-Quaker colonies except 
Rhode Island. In  New England and Virginia this was primarily 
the result of their religious nonconformity. Four Friends were 
hanged on Boston common in 1659 and 1660, and one died in 
Virginia as the result of flogging and subsequent neglect in prison. 
Their refusal to pay tithes, take oaths or render military service 
brought on them fines and civil disabilities in most of the colonies. 
Pennsylvania was founded by William Penn in 1682 as a "holy ex- 
periment'' in the application of Quaker ideals to the state, but the 
Friends were not able to give their principles a full expression in 
Pennsylvania because the crown imposed l imita~ons on the 
colony's policy. 

The later settlers were hostile to the Quaker ideals, and at the 
outbreak of the French and Indian War the Friends voluntarily 
gave up control of the Pennsylvania government. They used their 
influence to keep peace with the Indians and to protect them from 

fraud and debauchery. They worked for popular education, peace, 
temperance and democracy and championed effectively the cause 
of religious liberty. Chiefly through the patient work of John 
Woolman the society had cleared itself of slavery, without a war 
or division, before 1800. 

By the end of the colonial period Friends had retired from public 
life generally, and during the next century, chiefly because of the 
neglect of higher education and the prevailing quietism, the so- 
ciety declined in numbers and in influence. But Friends pioneered 
in prison reform, the care of the insane and the antislavery move- 
ment. 

Migrations.-Between I 7 25 and I 7 7 5 there were considerable 
migrations of the Quaker population from New England, Pennsyl- 
vania and New Jersey southward into North and South Carolina. 
Toward the end of the 18th century large numbers of southern 
Friends, finding it  difficult to live in a slaveholding society after 
freeing their own slaves, emigrated to the free territories of Ohio 
and Indiana. 

Divisions.-In 1827-28 came the great disruption of the so- 
ciety, caused by the clashing of new forces which made themselves 
felt after the Revolutionary War. 

Elias Hicks (q.v.), alarmed at  the intolerant spirit and new 
methods of the newly felt evangelical influences, became the 
chamwion of the older auietism. In  the effort to rationalize and 
defend the sufficiency o i  the doctrine of the Inner Light, he built 
a theology of his own. The opposition of the city elders to his 
views made him the champion of the democratic opposition to 
their authority, particularly on the part of the country Friends. 
The result was a division in five of the Yearly Meetings. The 
resulting groups are commonly, but not officially, called Orthodox 
and Liberal (Hicksite). Originally the Hicksites outnumbered the 
Orthodox by more than two to one, but since the westward migra- 
tions were mainly from the undivided Yearly Meetings of Vir- 
ginia and North Carolina, which sided with the Orthodox, the latter 
greatly outstripped the Liberals in numbers. In 1955 the Orthodox 
and Hicksite Yearly Meetings in the Philadelphia and New York 
areas and in Canada were reunited. 

The Liberal Yearly Meetings never adopted the theology of 
Elias Hicks, their position being that theology is not the essence of 
Christianity but a matter of individual opinion. In  1902 they 
united in the Friends General conference, which meets biennially 
but has no legislative authority. The conference carries on con- 
tinuous work through standing committees in the fields of re- 
ligious education, peace and social order, Christian unity, 
education and the advancement of Friends' principles. The cen- 
tral offices are in Philadelphia. The total membership by the lat- 
ter 1950s was about 29,000. 

Among the Orthodox Friends the evangelical tendencies de- 
veloped most readily in the new western Yearly Meetings, and 
they were powerfully stimulated by the visit of Joseph John Gur- 
ney, a prominent English Friend, in 1837 He laid emphasis on 
the authority of the Scriptures, favoured Bible study and Bible 
schools and gave an impetus to higher education. The opposition 
of Tohn Wilbur of Xew England to his work led finally to small 
separations in New ~ n ~ l a n d a n d  Ohio. The resulting groups are 
unofficiallv called Orthodox (Gurneyitel and Conservative (Wil- 
burite). -After the Civil War a g;eat revival movement began 
among Orthodox Gurneyite Friends. The leaders introduced in- 
novations in methods and in theological expression. I n  conse- 
quence there were small conservative separations in Iowa, Kansas, 
western and Canada Yearly Meetings (1877-84) and later in 
h'orth Carolina ( I  905). 

These Conservative Yearly Meetings "recognized" one another 
and by the 19jos had an estimated membership of 1,700, of whom 
about 1,000 belonged to the Ohio Yearly Meeting. 

Reorganization.-Among the western Orthodox Gurneyite 
Friends the evangelical emphasis on the outward authority of the 
Bible and other influences produced a movement toward the prac- 
tice of water baptism, especially in the Ohio Yearly Meeting. To 
consider this tendency, a conference of the Orthodox Yearly Meet- 
ings in America and Great Britain was held at  Richmond, Ind., in 
1887. I t  issued a Declaration of Faith which reaffirmed the his- 
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and east Africa. 

His publications include Bota~zische Untersuchungen i m  nord- 
liclzsten Scltweden, ein Beitrag zur Kenntnis der alpinen ztnd sub- 
alpzlzen Vegetation i n  Torne  Lappmark (1913) and Uber die 
regionale Gliederung der alpine?~ Vegetation der fennoskandi- 
~za*l'isclzcn Uochgebirge~z (19 I 7). 

BIBLIOGRAPHY.-For more complete biographical and bibliographical 
data on all members of the Fries family see Svelzsk. bot Tidskr,  vol xxv 
(1931) and Bot A-otiser (1931). See also V. B.  Wittrock, Catalogus 
illzlstratus zconothecae botanzcae . . . bergzani, etc. (1903-oj) and T. 0. 
B. N Krok, Bzbliotheca botanica szlecana . . . (1925). 

FRIES, JAKOB FRIEDRICH ( I  773-1843), German 
philosopher, was born a t  Barby, Saxony, on Aug. 23, 1773. Having 
studied at Leipzig and a t  Jena, he became professor of philosophy 
and elementary mathematics at  Heidelberg in 1805. His attitude 
toward contemporary philosophies is set forth in Reinhold, Fzchte 
urzd Schelling (1803 ; reprinted 1824 as Polemische Schr i f ten)  , 
Systenz der Philosophie als evidente Wissenschaft  (1804) and 
W'issen, Glaube und Ahndung (1805). His important Neue oder 
a~ztlzropologische Krit ik der Ver~zun f t  (3 vol.. 1807) attempted to 
give a new foundation of psychological analysis to the critical 
theory of Kant, nhich he sought to reconcile with the philosophy 
of F. H. Jacobi. His S y s t e m  der Logik appeared in 1811. In 1816 
Fries accepted the chair of theoretical philosophy at  Jena. In poli- 
tics he was a strong Liberal and a believer in a united Germany and 
did much to inspire the organization of the BurscJzenschaft. I n  
1816 he published V o n  Deutschem Bund und Deutscher Staatsver- 
fassung, and his influence gave a po~verful impetus to the agitation 
which in 1819 led to the issue of the Carlsbad decrees. He was 
condemned by the Mainz commission, and the grand duke of 
Weimar was compelled to deprive him of his professorship. I n  
1824 he was recalled to Jena as professor of mathematics and 
physics, and in 1838 the right of public lecturing on philosophy 
was restored to him. He died at Jena on Aug. 10, 1843. 

The most Important norks of his Jena professorate were the 
Hundb~rciz deu praktzsclzen Phzlosoplcie (181 8-32), Handbctch der 
psyclzzschen A~ztlzropologie (1820-2 I ) .  Dze rnat l~ematzs~he  1 V atur- 
plzzlosoplzze (1822), Systent der d\4etapizyszk (1824) and Die 
GescJzzchte der Phzlosophze (183 7-40). 

FRIES, JOHN ( c .  1764-18zj), U S .  insurgent leader, was 
born In Pennsjlvania of German descent about 1764 As an 
itinerant auctioneer he became nell acquainted ~ i t h  the Germans 
in the southeast part of Pennsylvania. In July 1798, during the 
troubles betmeen the United States and France. conrrress levied , " 

a direct tax (on dwelling houses, lands and slaves) of $z,ooo.ooo, 
of which Pennsylvania was called upon to contribute $237~000. 
There were very few slaves in the state, and the tax was accord- 
ingly assessed upon dwelling houses and land, the value of the 
houses being determined by the number and size of the windows. 
The inquisitorial nature of the proceedings aroused strong opposi- 
tion among the Germans, and many of them refused to pay. Fries, 
assuming leadership. organized an armed band of about 60 men, 
xho  marched about the country intimidating the assessors and en- 
couraging the people to resist. At last the governor called out the 
militia (March 1799) and the leaders were arrested. Fries and 
two others were twice tried for treason (the second time before 
Samuel Chase) and were sentenced to be hanged, but they were 
pardoned by Pres. John Adams in April 1800, and a general am- 
nesty was issued on May 21. The affair is variously kno\~n  as the 
"Fries rebellion." the "Hot-JVater rebellion2-because hot water 
was used to drive assessors from houses-and the "Home Tax re- 
bellion." Fries died in Philadelphia in 182 j. 

BIBLIOGR.APEY.-T. Carpenter, T w o  Tvials of  John Fries . . . Taken in 
Shortlzand (1800) ; J .  B. Mchfaster, History of  the United States, vol. z 
(New Tork, 1883): W. W. H. Davis, The F~ies  Rebellion (1899). 

FRIESE-GREENE, WILLIAM (18 j5-1921), British 
photographer and inventor of the first practical motlon-picture 
camera, was born a t  Bristol on Sept. 7, 18 55. He took out almost 
70 patents, that for the camera being in 1889. This camera used 
celluloid film. 

The previous year the Photographic Society of Vienna had 
awarded him the Daguerre medal for a moving-picture camera 
using paper film with perforated edges. In  1889 he wrote to 

Thomas Alva Edison (q .v . )  describing his camera and suggesting 
that it  should be combined with the phonograph to make "talkies." 
He was a pioneer in stereoscopic and colour motion-picture mak- 
ing, and experimented with electrical inkless printing and radio 
direction of moving objects. 

H e  died in London on May j ,  1921. A memorial in Highgate 
cemetery is' inscribed "William Friese-Greene, the Inventor of 
Kinematography ." 

See Leslie Wood, The Miracle oj the Movies (London, 1947) ; Ray, 
Allister, Friese-Greene, Close-Up of  an Inventor (London, 1948). 

(R. ALL.) 
FRIESLAND (VRIESLAND), a province of the Netherlands, 

bounded southwest, west and north by the Northeast polder, the 
IJsselmeer (Zuider Zee) and the North sea, east by Groningen and 
Drente, southeast by Overijssel; occupied by Germany in World 
War 11. I t  includes the islands of Ameland and Schiermonnikoog (see 
FRISIAN ISLANDS). Area, 1,2 51 sq.mi.; pop. (19 57 est.) 471,153. 
The soil of Friesland falls naturally into three divisions consist- 
ing of sandy clay in the north and northwest, of a median belt of 
low fen between the southwest and northeast, and of a compara- 

S A W D E R S  F R O M  C U S H I N G  

STREET SCENE AT LEEUWARDEN. CAPITAL OF F R I E S L A N D  

tively small area of high fen in the southeast. The clay and low 
fen furnish good meadowland for the world-famed breed of Frisian 
cattle, noted especially for butter production. Horse breeding is 
also practised. In the high fen district peat digging is still im- 
portant. but cultivation remains difficult. Droughts are specially 
serious in the absence of flowing rivers, and this difficulty inter- 
feres seriously with milk production a t  times. The water system 
is entirely canalized, and there is a vast network of canals, water- 
ways and lakes in the \\,hole north and west. The principal lakes 
are Tjeuke Meer, Sloten Meer, De Fluessen and Sneeker Meer. 
The tidal range being small on the north coast, the Waterstaat pro- 
vides for the Iargest removal of superfluous surface water into the 
Lauxvers Zee. The drainage problem has always been a peculiarly 
difficult one. The population of the province is evenly distrib- 
uted in small villages. The principal centres are Leeuwarden, 
Sneek. Bolsward, Franeker, Dokkum and Heerenveen. With the 
exception of Franeker and Heerenveen all these to

w

ns originally 
arose on the inlet which became the IJsselmeer. The seaport 
towns of Stavoren, Hindeloopen, Workum, Harlingen and Mak- 
kum are more or less decayed as a result of the increased draft of 
modern vessels. For history see FRISIANS. 

FRIEZE, in architecture, the middle of the three divisions 
of a classic entablature (q . v . ) ,  above the architrave and below the 
cornice (see ORDER); also any long, narrow, horizontal panel or 
band used for decorative purposes. The frieze probably developed 
from the necessity of carrying the crossbeams of a ceiling upon 
the tops of the architrave beams, but below the cornice eaves. 
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The stone triglyphs of the Doric frieze are reminiscent of the 
beam ends of a primitive wood construction. In  the Ionic. Co- 
rinthian and Composite orders the frieze has no architectural 
membering but is frequently richly ornamented. In  Greek xork 
this ornamentation consists of figures, as in the treasury of the 
Cnidians at  Delphi (early 5th century B.c.) or the monument 
of Lysicrates at Athens (310 B.c.). In  Roman and Renaissance 
work it consists of anthemions, acanthus foliage or garlands, as 
in the temple of Vesta at  Tivoli (c. 80 B.c.) and the Maison CarrCe 
at  Nimes (early 1st century A.D.). In late Roman work and many 
Renaissance examples the profile of the frieze is a convex curve 
and is known as a pulvinated frieze. The most famous of deco- 
rative friezes is undoubtedly that carved on the top of the outer 
wall of the cella of the Parthenon (q.v.), just under the ceiling of 
the portico. 

This frieze, 40 in. high and 525 ft. long, bearing a representation 
of the ritual procession of the Panathenaic festival, is character- 
ized by superb rhythmic design and faultless execution. Sculp- 
tured probably from the designs and under the supervision of 
Phidias, it is a perfect expression of Greek sdulpture of the mid- 
5th century B.C. and one of the best examples of architectural 
sculpture of all time. 

FRIGATE, in ancient times, a small, swift, undecked vessel, 
propelled by oars or sails, in use on the Mediterranean. The nard 
was also applied to small. fast vessels used by the Spanish and 
Portuguese during the 16th and 17th centuries. The French first 
applied the term to a particular type of warship during the second 
quarter of the 18th century. The Seven Years' War (17j6-63) 
marked the definite adoption of the "frigate" as a standard class 

F R O M  " T H E  K I N G ' S  S H I P S , "  B Y  C O U R T E S Y  O F  C O M M A N D E R  H .  5 .  L E C K Y ,  R . N .  

T H R E E - M A S T E D  F R I G A T E .  T H E  " C R U I S E R"  O F  S A I L I N G - S H I P  D A Y S  

of vessel, coming next to ships of the line and used for cruising 
and scouting purposes. They were three-masted, fully rigged, fast 
vessels, with the main armament carried on a single deck and addi- 
tional guns on the poop and forecastle. The guns varied from 
24 to 50, but between 30 and 40 guns was the usual number carried. 
The frigate "Constitution" (q.v.), nicknamed "Old Ironsides," 
won undying fame in the early years of U.S. history. "Frigate" 
continued in use throughout the period of transition from sail to 
steam but gradually gave way to "cruiser" (q.v.1. 

During World War 11, in 1942, Great Britain revived the name 
frigate by assigning it to a particular category of warship. In  
1943 the United States also revived the term and applied it to 
about 70 vessels each having a full load displacement of about 
2,400 tons, a speed of 20 knots and 3-in. dual-purpose guns. By 
1955, however, the United States had disposed of all these vessels 
except 2 2  on loan to other countries, and had placed in the frigate 
classification the "Norfolk" and four destroyer leaders in com- 
mission as well as six others under construction. Great Britain 
meanwhile retained frigates of varying size, speed and armament, 
designed for various purposes. Built or building, the U.S navy 
had also 20 frigates carrying guided missiles. in 1960. Other na- 
tions employed the term frigate in such a manner that it had no 

precise meaning in international usage. (J. B. HN.)  
FRIGATE BIRD, large sea birds of the genus Fregata, con- 

stituting the family Fregatidae in the order Pelecaniformes. rang- 
ing throughout tropical and subtropical oceans. 'They are known 
also as man-0'-war birds because of their aggressive and piratical 
behaviour. Frigate birds are related to the pelican, cormorant. 
gannet, snakebird and tropic bird ( q q . ~ . ) ,  and are about the size 
of a hen, with extremely long slender wings, the span of which may 

M A N - 0 ' - W A R - B I R D  ( F R E G A T A  M A G N l F l C E N S  ROTHSCHILDI) 

reach 7+ ft., and scissorlike tail. The black plumage is relieved 
by an orange throat pouch in the male and by a white breast in 
the female. Other distinguishing characters are the almost helpless 
feet with four toes webbed, and a long hooked' bill, used in at- 
tacking and robbing other sea birds, particularly boobies, of their 
fish. 

Although they fly singly or in pairs, they nest in colonies, build- 
ing nests of sticks in mangroves and on rocky islets, laying a 
single white egg. The nestlings are matted with soft white down, 
but the black wing feathers soon appear. The adults, without oil 
glands to waterproof the plumage, never alight on the water but 
are unbelievably fast and skillful in the air, soaring effortlessly 
and often diving to recover falling fish dropped aloft by panic- 
stricken boobies. Despite their flying ability frigate birds are 
usually found within I O O  mi. of land. F. aqz~ila is confined to 
Ascension Island in the Atlantic, F .  andrezusi to Christmas Island 
and Cocos Keeling southeast of Java, the Anambas northeast of 
Singapore, wandering to nearby coasts, as far as India. F .  minor, 
with six races, breeds on islands in the Indian, Pacific and Atlantic 
(south Trinidad) oceans; F. ariel has races similarly distributed. 
The magnificent man-0'-war bird, F. magnificens, breeds on the 
Galapagos and Pearl islands and ranges the eastern Pacific; with a 
race (F. m. rothschildi) breeding in the West Indies and along the 
coasts of the Caribbean and northern and eastern South America, 
wandering to the Gulf states, and another race in the Cape Verde 
Islands. (G. F. Ss.; X.) 

FRIGG, the wife of the god Odin (Woden) in northern my- 
thology, was known also to other Teutonic peoples, as Friia in 
German and Frea in Langobardic; in English her name still sur- 
vives in the word Friday. 

FRIIS, JOHAN (1494-1 570), Danish statesman, was born in 
1494 and Tvas educated at  Odense and at  Copenhagen, completing 
his studies abroad. He was one of the first of the magnates to 
adhere to the Reformation and its promoter King Frederick I 
(1523-33). .Friis, who made a fortune out of the church lands, 
succeeded Claus Gjoodsen as imperial chancellor in 1j32, and 
held that dignity till his death. He promoted the election of 
Christian I11 ( I  533-59): but in the course of the "Count's War" 
he was taken prisoner by Count Christopher, the Catholic candi- 
date for the throne, and forced to do him homage. He made 
his escape to Germany and then rejoined Christian 111. He was 
one of the plenipotentiaries who concluded peace with Liibeck 
at the congress of Hamburg, and subsequently took part in the 
national reconstruction necessitated by the Reformation, acting 
as mediator between the Danish and the German parties that 
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were contesting for supremacy during the earlier years of Chris- 
tian 111. Friis was a patron of learning. He encouraged Hans 
Svaning to complete Saxo's history of Denmark, and Anders 
Vedel to translate Saxo into Danish. Under King Frederick I1 
( I  559-88), Friis was well-nigh omnipotent. He was largely re- 
sponsible for the Scandinavian Seven Years' War (1562-70), 
which did so much to exacerbate the relations between Denmark 
and Sweden. Friis died on Dec. 5, 1570, a few days before the 
peace of Stettin. 

FRILLED LIZARD (Chlamydosaurus kingi), a tropical 
lizard of Australia and New Guinea, belonging to the family 
Agamidae, remarkable for the large erectile frill round the neck 
and for its ability to run on its hind legs. I t  is arboreal and in- 
sectivorous. 

FRIMLEY AND CAMBERLEY, an urban district in the 
Woking parliamentary division of Surrey, Eng., on the London- 
Exeter trunk road, 29 mi. W.S.W. of London by road. Pop. 
(1951) 20,386. Area 12.1 sq.mi. The district includes York 
Town and Frimley Green. A healthful climate, a picturesque situ- 
ation in the sandy heath district and military associations have 
contributed to its growth as a residential township. The land 
rises 2 0 0  ft. from the Blackwater river in the west to the heights of 
Chobham ridges overlooking Bagshot heath in the east, and conif- 
erous trees and rhododendrons abound. In Camberley is the 
army's staff college and nearby is the Royal Military academy, 
Sandhurst. 

Bret Harte, the writer, is buried at  Frimley parish church. Since 
World War I1 several light industries have been established in the 
district. 

FRINGE TREE, a common name for the genus Chionanthus 
of the olive family, comprising two species of shrubs or small 
trees that may reach to 30 ft. and bear deciduous leaves and fluffy 
clusters of snow-white flowers, followed by dark-blue, olivelike 
fruits. The American fringe tree or old-man's-beard (C. vir- 
ginica), native from Pennsylvania and Florida to Texas, is widely 
planted as an ornamental while the Chinese species (C. retusa), 
although introduced into America, did not attain equal popularity. 

(J. M. BL.) 
FRINGILLIDAE, a family of small perching birds (order 

Passeriformes) comprising the buntings, finches and grosbeaks 
(99.v.). 

FRINTON AND WALTON, an urban district in the Har- 
wich parliamentary division of Essex, Eng., on the east coast 
about 17 mi. E.S.E. of Colchester by road. Pop. (1951) 8,451. 
Area 9.8 sq.mi. The district comprises the parishes of Frinton- 
on-Sea and Walton-on-the-Naze, both seaside towns with sands, 
and the rural .parishes of Kirby-le-Soken and Great Holland. 
Walton came into existence as a seaside resort about 1830; it has a 
4-mi.-long pier, a Martello tower of the Napoleonic period and a 
late 18th-century beacon tower. This portion of the coast has in 
the past suffered from sea encroachment. About 2 mi. to the 
northeast is the Naze promontory; local low cliffs exhibit fossilif- 
erous Red Crag formations. Frinton grew up as a seaside resort 
a t  the end of the 19th century; the old church of St. Mary dates 
partly from the early 16th century. Apart from the tourist in- 
dustry there is some local agriculture and a small foundry a t  
Walton. 

FRISCHES HAFF (VISTULA LAGOON; Pol. ZALEW WIS- 
LANY; RUS. VISLINSKI ZALIV), a lagoon on the Baltic coast, be- 
tween Danzig (Gdansk) and Konigsberg (Kaliningrad). I t  is 56 
mi. in length, from j to 12 mi. broad, 324 sq.mi. in area and IS 

separated from the Baltic by a narrow spit, the Frische Nehrung. 
This barrier was torn open by a storm in 1510, and the channel 
thus formed, now dredged out to a depth of 2 2  ft., affords a navi- 
gable passage for vessels. Into the lagoon flow the Nogat, the 
Elbing, the Pasleka, the Pregel and the Frisching. 

FRISCHLIN, PHILIPP NIKODEMUS ( I  547-1 jgo), 
German philologist. poet and commentator on Vergil. and one of 
the last of the humanists, was born Sept. 2 2 ,  1547. at Balingen, 
Wiirttemberg. He was educated at  Tiibingen, where he became 
(1568) professor of poetry and history. In 1575 for his comedy 
Rebecca, which he read at  Regensburg before the emperor Maxi- 
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milian 11, he was rewarded with the laureateship, and in I 577 he 
was made a count palatine. 

In 1582 he had to leave Tubingen, and spent two years teach- 
ing at  Laibach. Shortly after his return to Tubingen in 158j. he 
was threatened with a criminal prosecution for immoral conduct, 
and fled to Frankfurt-am-Main ( I  5 8 7 )  For 18 months he taught 
in Brunswick and he appears also to have lived at  Strasbourg, 
Marburg and Mainz. From Mainz he wrote libelous letters, which 
led to his arrest in March 1590. He was imprisoned in the fortress 
of Hohenurach. near Reutlingen. where, on the night of Nov. 
29/30, 1590 he was killed by a fall in attempting to let himself 
down from the window of his cell. 

In his Latin verse Frischlin often successfully imitated classical 
models. His Latin comedies have freshness and vivacity, and his 
commentaries on the Georgics and Bztcolics of Vergil were im- 
portant contributions to the scholarship of his time. H e  also 
wrote plays in German. 

See his Operum poeticorurn, 4 vol. (1j8j-1602) ; D F. Strauss, 
Leben und Schrijten des Dichters und Philologen Frischlin (18j6) ; 
G. Berbermeyer, Tubinger Dichterhumanisten (1927). 

FRISIAN ISLANDS, a chain of islands, lying from 3 to  20 

mi. from the mainland and stretching from the IJsselmeer east 
and north as far as Jutland, along the coasts of the ru'etherlands 
and Germany. They are divided into three groups: ( I )  West 
Frisian; (2) East Frisian; and (3) North Frisian. The islands 
mark the outer fringe of the former continental coast line, and 
are separated from the mainland by shallon-s, known as wadden. 
Xotwithstanding the protection afforded by sand dunes and arti- 
ficial embapkments, the Frisian Islands are slowly disappearing 
through marine erosion. Many of the Frisian legends and folk 
songs deal with submerged villages and hamlets. The German and 
Dutch governments annually spent large sums for the protection 
of the islands, and in some cases the erosion on the seaward side 
is counterbalanced by the accretion of land on the inner side, fine 
sandy beaches being formed well suited for sea bathing, attracting 
many visitors in summer. 

The inhabitants support themselves by seafaring, pilotage, graz- 
ing of cattle and sheep, fishing and a little agriculture, chiefly 
potato growing. 

West Frisian.-The West Frisian Islands belong to the Nether- 
lands, and embrace Texel ( 6 2  sq.mi.), \'lieland (13 sq.mi.), Ter- 
schelling ( 37 sq.mi.), Ameland ( 2  2 sq.mi.) , Schiermonnikoog (10 
sq.mi.), as well as the much smaller islands of Boschplaat and 
Rottum, which are practically uninhabited. The northern end of 
Texel is called Eierland, or "Island of Eggs," in reference to the 
large number of sea birds' eggs which are found there. I t  was 
joined to Texel by a sand dike in 1629-30 and is now undistinguish- 
able from the main island. Texel was already separated from the 
mainland in the 8th century. but remained a Frisian province and 
countship, which once extended as far as Alkmaar in Sor th  Hol- 
land, until it came into the possession of the counts of Holland. 
Germany occupied all the West Frisians in 1940. 

The island of Terschelling once formed a separate lordship, but 
was sold to Holland. As early as the beginning of the 9th century 
Ameland was a lordship belonging to the Cammingha family. who 
held immediately of the emperor, and in recognition of their inde- 
pendence the Amelanders were in 1369 declared to be neutral in 
the fighting between Holland and Friesland, while Cromwell made 
the same declaration in 1654. The castle of the Camminghas in 
Ballum remained until 1829. This island is joined to the mainland 
of Friesland by a stone dike built in 1873 to promote the deposit 
of mud. Schiermonnikoog has a village and a lighthouse. Rottum 
was once the property of the ancient abbey at  Rottum, 8 mi. N. of 
Groningen, of which there are slight remains. West Frisian Islands 
have a total area of 145 sq.mi. and a pop. (1957 est.) of 17,460. 

Eas t  Frisian.-The East Frisian group belongs to Germany 
and comprises Borkum (134 sq.mi.). Memmert, Juist (6 sq.mi.), 
Norderney (10 sq.mi.), Baltrum, Langeoog (7 sq.mi.). Spiekeroog 
(5 sq.mi.) and Wangeroog ( 2  sq.mi.). All these islands are visited 
for sea bathing. Many have lighthouses and lifeboat stations. I n  
the beginning of the 18th century Wangeroog comprised eight 
times its present area. Borkum and Juist are two surviving frag- 
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ments of the original island of Borkum (computed a t  380 sq.mi.), 
known to Drusus as Fabaria, and to Pliny as Burchana, which was 
rent asunder by the sea in I 170. Keuwerk and Scharhorn are sit- 
uated off the mouth of the Elbe, the former contains some marsh- 
land protected by dikes and has two lighthouses and a lifeboat 
station. 

N o r t h  Frisian.-About the year 1250 the area of the North 
Frisian Islands was estimated a t  1,065 sq.mi.; by 1850 this had 
diminished to only 105 sq.mi. This group embraces the islands 
of Nordstrand (17i sq.mi.), which to 1634 formed one larger 
island with the adjoining Pohnshallig and Nordstrandisch-&loor; 
Pellworm (16$ sq.mi.), protected by a circle of dikes and con- 
nected by steamer with Husum on the mainland; Amrum (104 
sq.mi.); Fohr (32 sq.mi.); Sylt (38 sq.mi.); Rom (16 sq.mi.), 
with several villages, the principal of which is Kirkeby; Fano 
(21 sq.mi.); and Heligoland (4  sq.mi.). With the exception of 
Fano and Rom which are Danish, these islands belong to Ger- 
many, which also occupied the former two in 1940 In  the North 
Frisian group there are also several smaller islands called kalligen, 
rising generally only a few feet above the level of the sea. 
FRISIANS, a people who in the first century of our era were 

found by the Romans in occupation of the coast lands stretching 
from the mouth of the Scheldt to that of the Ems. The first his- 
torical notices of the Frisians are found in the Annals of Tacitus. 
They (or a portion of them) were rendered tributary by Drusus, 
and became socii of the Roman people, but soon after A.D. 47 
the emperor Claudius ordered the withdrawal of all Roman troops 
to the left bank of the Rhine. In  58 the Frisians tried un- 
successfully to  appropriate certain districts between the Rhine and 
the Yssel and in 70 they took part in the campaign of Claudius 
Civilis. Ptolemy states that they inhabited the coast above the 
Bructeri as far as the Ems. Tacitus speaks of them as adjacent to 
the Rhine. But there is some reason for believing that the part 
of Holland'which lies to the west of the Zuider Zee was at first 
inhabited by a different people, the Canninefates, whose name is 
perhaps preserved in the name Kennemerland or Kinnehem 
formerly applied to the same district. 

I n  connection with the movements of the migration period the 
Frisians are hardly ever mentioned, though some of them are 
said to have surrendered to the Roman prince Constantius about 
the year 293. Procopius speaks of the Frisians as one of the na- 
tions which inhabited Britain in his day, but we have no evidence 
from other sources to bear out his statement. I n  Anglo-Saxon 
poetry mention is frequently made of a Frisian king named Finn, 
the son of Folcwalda, who came into conflict with a certain Hnaef, 
a vassal of the Danish king, Healfdene, about the middle of the 
5th century. The incident is obscure, but i t  is worth noting that 
Hnaef's chief follower, Hengest, may quite possibly be identical 
with the founder of the Kentish dynasty. About the year 520 the 
Frisians are said to have joined the Frankish prince Theodberht in 
destroying a piratical expedition which had sailed up the Rhine 
under Chocilaicus (Hygelac), king of the Gotar. Toward the 
close of the century they begin to figure much more prominently 
in Frankish writings. I t  is probable that the Frisians were to some 
extent associated with the Angles and Saxons in the invasion of 
Britain. I n  any case, the Frisian language, by its close resem- 
blance to English, proves an ancient and intimate connection 
between these peoples. 

The northward extension of Frankish dominion brought on a 
collision with the Frisians. Under the protection of the Frankish 
king Dagobert (62 2-638), the Christian missionaries Amandus 
(St. Amand) and Eligius (St. Eloi) attempted the conversion of 
the southern Frisians, but farther north the building of a church 
by Dagobert a t  Trajectum (Utrecht) a t  once aroused the fierce 
hostility of the heathen tribesmen of the Zuider Zee. Utrecht was 
attacked and captured, and the church destroyed. Wilfrid, bishop 
of York, who visited Frisia in 678 was allowed to preach Chris- 
tianity by AldgiIs, then king. Radbod, his successor, who was 
hostile to Christianity. was beaten by Pippin of Heristal in the 
battle of Dorstadt (689), and was compelled tp cede west Frisia 
from the Scheldt to the Zuider Zee to the conqueror. Although 
Frankish supremacy over Frisia was not completely established 

until the time of Charles the Great, it was under Frankish pro- 
tection that Christianity was established in Frisia by the English- 
man Willibrord, between 690 and 739. The see of Utrecht which 
he founded has remained the chief see of the northern Netherlands 
from his day to our own, though many Frisians were still heathen 
 hen the more famous English missionary Boniface was martyred 
at  Dokkum in Frisia shortly after 750: 

Charles the Great granted the Frisians important privileges 
under a code known as the Lex Frisio?zz~m, based upon the ancient 
laws of the country. In  this text three districts are clearly distin- 
guished: West Frisia from the Zwin to the Vlie; Middle Frisia 
from the Vlie to the Lauwers; East Frisia from the Lauwers to the 
Weser. At the treaty of Verdun (843) Frisia became part, of 
Lotharingia; a t  the treaty of Mersen (8 70) it  was divided between 
the kingdoms of the East Franks and the West Franks; in 880 
the whole country was united to the latter; in 911 it  fell under 
the dominion of Charles the Simple, king of the West Franks, but 
the districts of East Frisia asserted their independence and for a 
long time governed themselves after a very simple democratic 
fashion. The history of West Frisia gradually loses itself in that 
of the countship of Holland and the see of Utrecht (see HOLLAND, 
COUNTY AND PROVIKCE OF; UTRECHT). 

The influence of the Frisians during the interval between the 
invasion of Britain and the loss of their independence must have 
been greater than is generally recognized. They were a seafaring 
people and engaged largely in trade, especially perhaps the slave 
trade, their chief emporium being Wyk te Duurstede. During the 
period in question there is considerable archaeological evidence 
for intercourse between the west coast of h'orway and the regions 
south of the North sea, and it is worth noting that this seems to 
have come to an end early in the 9th century. Probably it is no 
mere accident that the first appearance, or rather reappearance, 
of Scandinavian pirates in the west took place shortly after the 
overthrow of the Frisians. 

Besides the Frisians discussed previously, a people called 
North Frisians inhabited the west coast of Schleswig. In his- 
torical times these North Frisians were subjects of the Danish 
kingdom and not connected in any way with the Frisians of the 
empire. I t  seems not unlikely that the original settlers were Fri- 
sians who had been driven northward by the Franks in the 8th 
century. The inhabitants of the neighbouring islands, Sylt, Am- 
rum and Fijhr, who speak a kindred dialect, have apparently 
never regarded themselves as Frisians, and ~t is the view of many 
scholars that they are the direct descendants of the ancient 
Saxons. 

In 1248 William of Holland, having become emperor, restored 
to the Frisians in his countship their ancient liberties in reward 
for the assistance they had rendered him in the siege of Aachen; 
but in 1254 they revolted, and William lost his life in the contest 
which ensued. After many struggles west Friesland became com- 
pletely subdued, and was henceforth virtually absorbed in the 
county of Holland. But the Frieslanders east of the Zuider Zee 
obstinately resisted repeated attempts to bring them into subjec- 
tion. In the course of the 14th century the country was in a state 
of anarchy, which favoured the attempts of the counts of Holland 
to push their conquests eastward. but the main body of the Fri- 
sians was still independent when the countship of Holland passed 
into the hands of Philip the Good of Burgundy. Philip laid claim 
to the whole country, but the people appealed to the protection 
of the empire, and Frederick 111, in Aug. 1457, recognized their 
direct dependence on the empire. The marriage of Maximilian of 
Austria with the heiress of Burgundy produced a change in the 
fortunes of that part of Frisia which lies between the Vlie and 
the Lauwers. In  1498 Maximilian reversed the policy of his father 
Frederick 111 and gave it to Albert of Saxony, who thoroughly 
crushed out all resistance. In 1523 it  passed with all the rest of 
the provinces of the Netherlands to the emperor Charles, the 
grandson of Maximilian and Mary of Burgundy. 

The part of Frisia which lies to the east of the Lauwers had a 
divided history. The portion which lies between the Lauwers and 
the Ems after some struggles for independence had, like the rest 
of the country, to submit itself to Charles. I t  became ultimately 
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the province of the town and district of Groningen ( q . ~ . ) .  The 
easternmost part between the Ems and the TVeser. which had 
since 1454 been a county was ruled by the descendants of Edzard 
Cirksena, and was attached to the empire. The last of the Cirk- 
senas, County Charles Edward, died in I 744 and in default of heirs 
male the king of Prussia took possession of the county. 

The province of Friesland was one of the seven provinces ~ ~ h i c h  
by the treaty kno~vn as the Union of Utrecht bound themselves 
together to resist the tyranny of Spain. From I 579 to 1795 Fries- 
land renlained one of the constituent parts of the republic of the 
United Provinces, but it always jealously insisted on its sovereign 
rights, especially against the encroachments of the predominant 
province of Holland. I t  maintained throughout the whole of the 
republican period a certain distinctiveness of nationality, which 
was marked by the preservation of a different dialect and of a 
separate stadtholder. Count William Lewis of Nassau-Siegen, 
nephew and son-in-law of IVilliam the Silent, was chosen stadt- 
holder, and throughout the 17th and 18th centuries the stadt- 
holdership Tvas held by one of his descendants. Frederick Henry 
of Orange was stadtholder of six provinces, but not of Friesland, 
and even during the stadtholderless periods which follo~ved the 
deaths of Tt'illiam I1 and IVilliam I11 of Orange the Frisians re- 
mained stanch to the family of Nassau-Siegen. Finally, by the 
revolution of 1748 William of Nassau-Siegen, stadtholder of 
Friesland (xho by default of heirs male of the elder line, had 
become William IV ,  prince of Orangej, was made hereditary 
stadtholder of all the provinces. His grandson in 1815 took the 
title of TVilliam I, king of the Setherlands. The male line of the 
"Frisian" Sassaus came to an end with the death of King LVil- 
liam 111 in 1890. 

BIBLIOGRA~HY.-S~~ Tacitus, Ann. iv, 7 2  f., xi, 19 f., xiii, 54 ;  
Hist. iv, I; f . ;  Gernz. 34; Ptolemy, Geogr. ii, 11, s. 11; Dio Cassius, 
liv, 32 ; Eumenius, Paneg. iu, 9 ; Eddius, Vita Wiljridi, cap. 2; f . ;  
Bede, Hist. Eccies. iv, 2 2 ,  V,  9 f . ;  Alcuin, Vita W~illebrordi; Groot 
Placaat en Chilrterboek zvan Friesland (edit. Baron, C. F. zu Schmar- 
zenberg, ; vol., Leeuwarden, 1768-93) ; T. D. Wiarda, Ost-jriesch- 
isclze Gcsch. (vols. i-ix, Aurich, 1791 ; t-01. x, Bremen, 1817) ; Pirius 
K7insemius, Cltio~ziqzle van Vriesland (Franoker, 1822) ; J .  Dirks, 
Geschiedkundig onderzoek van de~z Koophandel der Fliezen (Utrecht, 
1846) ; 0. Klopp! Gesch. Ost-jrieslands (3 vol., Hanover, 1854-j8) ; 
I. Undset, Aarbeger for nordisk Oldkyndighed (ISSO), p. 89 ff. ( c f .  
E. hlogk in Paul's Gruadriss d. gernz. Plzilologie ii. p. 623 f f . ) ;  
Hooft \-an Iddekir~ge Friesland en de Friezen in de Middeleeuwen 
(Leyden, 1881) ; A. Telting, Het Ozldjriesche Stadrecht (The Hague, 
1882) ; P. J. Blok, Frieslavd inz .Wittelalter (Leer, 1891) ; E. W. Selmer, 
Sytteifriesische Studien (Kristiania, 1921) ; P. C. G.  Jensen, Die nord- 
friesische Sprache der FViedingha~de (Halle, 192;). 

FRIT FLY (Osciizella j r i t ) ,  a small, shining black fly destruc- 
tive to oats, rye: barley and wheat in Europe and Xorth America. 
The creamy ~vhite larvae live in the developing grains, and within 
the stems, causing the central leaf to milt. (See  DIPTERA.) 

(C. H .  CN.) 
FRITH or FRYTH, JOHN (c. I jo3-I 533), English Reformer 

and Protestant martyr. ~ v a s  born at  Westerham, Kent. He was 
educated at  Eton and King's college, Cambridge, where Gardiner, 
afterward bishop of Li'inchester, was his tutor. At the invitation 
of Thomas Cardinal TT701sey, after taking his degree he migrated 
(Dec. I 52 j )  to the newly founded college of St. Frides~vide or 
Cardinal college (now Christ Church), Oxford. The sympathetic 
interest which he showed in the Reformation movement in Ger- 
many caused him to be suspected as a heretic, and led to his im- 
prisonment for several months. Subsequently he appears to have 
resided chiefly at  the nerrly founded Protestant university of Mar- 
burg, where he became acquainted with several scholars and re- 
formers of note, especially Patrick Hamilton (9.v.). Frith's iirst 
publications were printed at Marburg. His Disputacyon of Pz~r- 
gatouye, a treatise in three books, against John Rastell, Sir Thomas 
More and John Fisher (bishop of Rochester) respectively, was 
published at  the same place in I 531. Tt'hile at Marburg, Frith 
also assisted 1VilIiam Tyndale, whose acquaintance he had made in 
England, in his literary labours. In 1532 he ventured back to Eng- 
land. LVarrants for his arrest were almost immediately issued 
at  the instance of More, then lord chancellor! and he ultimately 
fell into the hands of the authorities as he was on the point of 
escaping to Flanders. Frith n7as examined by the king's order; he 

was afterward tried and found guilty of having denied that  the 
doctrines of purgatory and transubstantiation were necessary ar- 
ticles of faith. On June 23, I 533, he was handed over to the 
secular arm; and was burnt a t  the stake at  Smithfield on July 4. 
During his captivity he wrote a reply to More's letter against his 
on7n "lytle treatise"; also two tracts entitled A iVirror or Glass  
t o  krtow thyself ,  and A ikfirror or Looking-glass where in  y o u  may 
behold the Sacra,nzent of Baptism. 

BIBLIOGR;\PHY.--A. & Wood. Athenae Ozo?zienses, ed. P. Bliss, i, p. 74 
(1813) ; John Fose, Acts and Monz~vzents, ed. G. Townshend, v, pp. I- 
16, also index (1843-49) ; G. Burnet, Hist. of the Reformation o f  the 
Clzuich of  England, ed. T i .  Pocock, i, p. 273 (186;) ; L. Richmond, 
The Fathers o f  the English Church, i (1807); LiJe and Martyrdonz of 
John Frith (Church of England Tract Society, 1824) ; Deborah Alcock, 
Six Heroic Men (1906). 

FRITH, WILLIAM POWELL (1819-rgog), English 
painter of large, crowded scenes, was born a t  Aldfield, Yorkshire, 
on Jan. 9, 1819. H e  trained first a t  Henry Sass's school in London 
(1835) and then in 1837 entered the Royal Academy school. I n  
1840 he exhibited there his first picture "?*lalvolio Before the 
Countess Olivia." His earlier works included portraits and subject 
pieces in the tradition of D.  Wilkie and W. Mulready, but .he 
developed a preciseness of technique akin to that used by the Pre- 
Raphaelites. 

He quickly gained wide popularity. Elected associate of the 
Royal Academy in 1845 and a member in 18j2, he established 
his reputation with a succession of large compositions of everyday 
English life, the first of which: "Ramsgate Sands" (exhibited 1854), 
was bought by Queen Victoria. There follow-ed "The Derby Day" 
(18 j8, Tate gallery, London) ; "Claude Duoal" (1860) ; "The 
Railway Station" (1862); and "The Marriage of the Prince of 
Wales" (1865) painted for Queen Victoria. 

Frith later turned to moralizing works exemplified by the series 
of five paintings-"The Race for Wealth" (1880). H e  died in 
London. Nov. z, 1909. Commemorative exhibitions were held 
a t  Whitechapel Art gallery (London) and at  Harrogate in 19j1. 

See Nevile Wallis (ed.), Victorian Canvas: Me??zoirs, from Frith's 
autobiographical writings (19 j 7 ) .  (D. L. FR.) 

FRITILLARY (Frit i l lariuj ,  a genus of hardy bulbous plants 
of the family Liliaceae iq.v.),  containing more than 70 species 
widely distributed in the northern hemisphere. About I j species 
are native to western Korth America. chiefly California, and 

mostly mith handsome flowkrs, 
among ~ h i c h  are the white fritil- 
lary (F. l i l iacea),  the yellow 
fritillary ( F .  pudica) . mission 
bells ( F .  lanceolata and m u t i c a ) ,  
brown bells ( F .  parviflora) and 
the chocolate lily (F .  biflora). 

The genus is represented in the 
southern half of England by the 
fritillary or snake's-head (F.  m e -  
leagris) .  which occurs in moist 
meadows. A much larger plant 
is the crown imperial (F. im- 
perialis), a native of western Asia 
and well known in gardens. This 
grows to a height, of about three 
feet. the lower part of the stout- 
ish stem having leaves, while near 
the top is developed a crown of 
large pendent flowers surmounted 
by a tuft of bright green leaves. 

J H O R A C E  M C F A R L A N D  C OMPlNY The flowers are -bellIshaped, yel- 
FRITILLARYOR SNAKE'S-HEAD ( F R I T -  loTV Or red. and in some of the 
I L L A R I A  M E L E A G R I S )  forms double. The plant grows 
freely in good garden soil, preferring a deep well-drained loam. 

Fritillary is also the name of several species of butterfly. 
FRITZLAR, a town in the Land of Hesse. on the left bank 

of the Eder. 16 mi. S.W. from Cassel by rail. Pop. (1950) 6.851. 
As early as 732 Boniface, the apostle of Germany. established the 
church of St. Peter and a small Benedictine monastery a t  Frideslar. 

Among the earlier scholars of the famous monastery school 
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were Sturm, abbot of Fulda, and Megingod, second bishop of 
U'iirzburg. Boniface later entrusted the office to Wigbert of 
Glastonbury, who thus became the first abbot of Fritzlar. I n  
774 the little settlement was burnt by the Saxons, but soon re- 
covered. Soon after 786 it  was the seat of the bishopric of 
Buraburg, founded by Boniface in 741. At the diet of Fritzlar 
in 919 Henry I was elected German king. Early in the 13th cen- 
tury the village received municipal rights. As a principality Fritz- 
lar continued subject to the archbishopric of Mainz till 1802, 
when it  was incorporated with Hesse. In  1866 it  passed with 
Hesse-Cassel to Prussia. 

FRITZSCHE, OTTO FRIDOLIN ( I  81 2-96), German 
theologian, was born on Sept. 23, 1812, a t  Dobrilugk. and studied 
a t  Halle. From 1837 to 1893 he was professor of theology at the 
University of Zurich, where he died on March 9, 1896. 

His chief publications were his edition of the Apocrypha of the Old 
Testament (1871) and his Kurzgefasstes exegetisches Handbuch zu den 
Apokryphen des Alten Testamentes (6 vol., 1851-60). For his other 
works, including his text editions, see Herzog's Realencyklopadie. 

FRIULI, a district a t  the head of the Adriatic sea, partly in- 
cluded in Venetia proper (province of Udine) and partly in 
Venetia Julia (province of Gorizia). In the north and east Friuli 
includes portions of the Julian and Carnic Alps, while the south 
is the alluvial plain of the Isonzo, Tagliamento, and lesser streams 
which come down in floods after rain or thaw. The inhabitants, 
known as Furlanians or Friulani, speak a dialect with Celtic ele- 
ments, one of the Latin dialects (others being those of the Dolo- 
mite valleys and of the Engadine). Silkworms are bred. 

Friuli derives its name from the Roman town of Forum Iulii, 
o r  Foroiulium, the modern Cividale del Friuli (9.v.). In the and 
century B.C. it was subjugated and became part of Gallia Trans- 
padana. During the Roman period, besides Forum Iulii, its prin- 
cipal towns were Concordia and Aquileia. The Lombards (6th 
century) made it one of their 36 duchies, the capital being 
Forum Iulii or, as they called it. Civitas Austriae. The discovery 
of the grave of Gisulf (d. 611) at  Cividale is an interesting proof 
of the veracity of Paulus Diaconus' Historia Langobardorum. 
I n  the 11th century the ducal rights over the greater part of Friuli 
were bestowed by the emperor Henry IV on the patriarch of 
Aquileia; but toward the close of the 14th century the nobles 
called in the assistance of Venice, which, after defeating the arch- 
bishop, secured possession of the country for itself in 1420. The 
eastern part of Friuli was held by the counts of Gorizia till 1500, 
when on the failure of their line it was appropriated by Maximilian 
I ,  and became the possession of the house of Austria. By the peace 
of Campo Formio in r797 the Venetian district also came to Aus- 
tria, and on the formation of the Kapoleonic kingdom of Italy in 
1805 the department of Passariano was made to include the whole 
of Venetian and part of Austrian Friuli, and in 1809 the rest was 
added to the Illyrian provinces. The title of duke of Friuli was 
borne by Marshal GCraud Duroc. In 1815 the whole country was 
recovered by the emperor of Austria, who himself assumed the 
ducal title and coat of arms. In  1866 the Venetian portion was 
again ceded to Italy by the peace of Prague, and the rest came 
under Italian domination in 1918. Under the Italian peace treaty 
of 1947 the eastern part of the district was given to Yugoslavia. 

BIBLIOGRAPHY.-M~~Z~~O, Annuli del Friuli (1858-79) ; and Corn- 
pendio di  storia friulana (1876) ; Antonini, I1 Friuli orientale (1865) ; 
von Zahn, Friaulische Studien (1878) ; Pirona, Vocabohrio friulino 
(1869) ; and L. Fracassetti, La Statistics etnografica del Friuli (1903) ; 
P. S. Leicht, Breve Storia del Friuli (1923). (T. A.) 

FRIULIAN: see RAETO-ROMANCE DIALECTS. 
FROBEN or FROBENIUS, JOANNES (c. 1460--1527), Ger- 

man printer and scholar, was born at  Hammelburg in Bavaria. 
After completing his university career at  Basel, where he made 
the acquaintance of the famous printer Johannes Auerbach (1443- 
ISIS), he established there about 1491 a printing house which had 
a European reputation for accuracy and for taste. In  1500 he 
married the daughter of the bookseller Wolfgang Lachner, who 
entered into partnership with him. He was a friend of Erasmus 
(q . v . ) ,  who not only had his own works printed by him, but 
superintended Frobenius' editions of St. Jerome, St. Cyprian, 
Tertullian, Hilary of Poitiers and St. Ambrose. His Neues  Testa- 

ment in Greek (1516) was used by Luther for his translation. 
Frobenius employed Hans Holbein to illuminate his texts. I t  was 
part of his plan to print editions of the Greek fathers. H e  did not, 
however, live to carry out this project, but it  was very creditably 
executed by his son Jerome and his son-in-law Nikolaus Epis- 
copius. Frobenius' work in Base1 made that city in the 16th 
century the leading centre of the German book trade. An extant 
letter of Erasmus gives an epitome of his life. 

FROBENIUS, LEO (1873-1938), German explorer and 
ethnologist, came to be regarded in his day as one of the world's 
greatest authorities on prehistoric art. H e  was born in Berlin, 
June 29, 1873, the son of a retired army officer. In  ethnology 
he favoured extreme theories of diffusion, attributing a common 
origin to the cultures of Oceania and west Africa. Frobenius led 
12 expeditions into Africa and explored centres of prehistoric ar t  
in the Alps, Norway, Spain, the Libyan and Sahara deserts, Trans- 
Jordan, Southern Rhodesia and the Bushman caves of South 
Africa. He wrote 60 books and numerous pamphlets and articles. 
In 1910 he announced that he had conclusive proof of the existence 
of Atlantis, the mythical lost continent in Africa. H e  died a t  
Lake Maggiore, Intra, It., on Aug. 9, 1938 

FROBISHER, SIR MARTIN (c. 1539-1 594), English navi- 
gator and explorer, was the son of Bernard Frobisher of Altofts, 
Normanton, Yorkshire. In 1553 and in 1554 he went on voyages 
to Guinea and was there imprisoned for a time by the Portuguese. 
About I 559 he was in Barbary. During the 1560s he was priva- 
teering in the channel and was in trouble for piracy. In 1571-72, 
however, he was in the queen's service off the Irish coast. H e  
married in I 559. As early as 1560 or 1561 Frobisher is said to 
have become interested in the possibility of finding a northwest 
passage to Cathay and India, and in 1576, by help of the earl of 
Warwick, he was put in command of an expedition consisting of 
two tiny barques, the "Gabriel" and "Michael," and a pinnace. H e  
set sail from Blackwall on June 15 by way of the Shetland Islands. 
The pinnace was lost in a storm and the "Michael" deserted; but 
on July 20 the "Gabriel" sighted the coast of Labrador. Some 
days later the mouth of Frobisher bay was reached and, a farther 
advance northward being prevented by ice and contrary winds, 
Frobisher determined to sail westward up this passage (which he 
conceived to be a strait) to see "whether he mighte carrie himselfe - 
through the same into some open sea on the backe syde." Butch- 
er's Island was reached on Aug. 18 and some natives then de- 
coyed away five of his men. After vainly trying to get them back, 
Frobisher turned homeward and reached London on Oct. 9. 

Among the things Frobisher's men brought back was some 
"black earth," arid a rumour arose that this was gold ore. The re- 
sult was that the next year a much more important expedition than 
the former was fitted out, the queen lending the "Aid" from the 
royal navy and subscribing L1,ooo. A company of Cathay was 
established and Frobisher was appointed high admiral of all lands 
and waters that might be discovered by him. On May 26, 1577, 
the expedition, consisting, besides the "Aid," of the "Gabriel" and 
"Michael" with pinnaces and 1 2 0  men, including miners, left 
Blackwall and reached Hall's Island at the mouth of Frobisher bay 
on July 17. The time was spent in collecting ore, and very little 
discovery was achieved. The return was begun on Aug. 22, and the 
"Aid" reached England on Sept. 23; the "Gabriel" and "Michael" 
later. Frobisher was received by the queen at Windsor. She be- 
lieved in the value of the territory, and it was resolved to send 
out a larger expedition and establish a colony. On May 31,' 1578, 
the expedition, consisting of 15 vessels. left Harwich and reached 
the south of Greenland on June 2 0 .  On July 2 the foreland of 
Frobisher bay was sighted. but stormy weather and dangerous ice 
drove the fleet unwittingly up a new (Hudson) strait. After pro- 
ceeding about 60 mi. up this "mistaken strait" Frobisher turned 
back, and the fleet at last came to anchor in Frobisher bay. 

Some attempt was made at  founding a settlement, and a large 
quantity of ore was shipped; but the venture was not a success, 
and on Aug. 31 the fleet set out for England, which was reached 
in early October. 

The ore was eventually proved to contain neither silver nor gold, 
and a proposal to send Frobisher out again in 1581 came to nothing. 



FROCK-FROEBEL 
In 1580 he commanded the "Foresight" in operations off Munster 
during the Desmond rebellion and took part in the capture of 
Smer~vick. In  1585 he went in the "Primrose" as vice-admiral of 
Sir Francis Drake's expedition to the West Indies. He was again 
at sea during the vain attempts to relieve Sluys in 1587. and next 
year in the "Triumph" played a prominent part in the Armada 
campaign, being knighted during the operations. In the winter of 
I 588-89 he commanded a squadron guarding the Narrow Seas and 
in the following autumn he took another small force to the Spanish 
coast and the Azores. He was off the Azores again in the sum- 
mer of 1590. Next year he married a second time and for a short 
while settled in Yorkshire, but for most of the summer of 1592 he 
lay off the Spanish coast with one part of a fleet fitted out by Sir 
Walter Raleigh. His last command was of a squadron sent in 1594 
to assist in defending Brest against a Spanish force established at  
Fort Crozon. 

In  the final assault on the fort he received a wound from which 
he died at  Plymouth on Nov. 22. Though he appears to have been 
somewhat rough in his bearing, and too strict a disciplinarian to 
be much loved, Frobisher was undoubtedly one of the most able 
seamen of his time. 

BIBLIOGRAPHY.-H~~~U~~ 'S  Voyages, 1st ed. (1589) ; Hakluyt Society, 
The Three Voyages of iV1. Frobisher, vol. xxxviii, ed. by R. Collinson 
(1867) ; F. Jones, Life of Sir M .  Frobisher Knight (1878) ; J .  A. 
Williamson, Age of Drake (1938) ; P.  F. Alexander (ed.), The North- 
west and North-east Passages, 1576-1611 (191 j ) .  (R. B. WM.) 

FROCK, originally a long, loose gown with broad sleeves, worn 
by members of the religious orders. The word is derived from the 
O.Fr. froc,  of obscure origin. The formal stripping off of the 
frock became part of the ceremony of degradation in the case 
of a condemned monk; hence the expression "to unfrock." In the 
middle ages "frock" was also a long loose coat worn by men, or a 
coat of mail, and the word survived into the 19th century for a 
coat with long skirts. the "frock coat." I t  is now chiefly used in 
English-for a child's or young girl's dress. 

FRODING, GUSTAF ( 1 8 6 0 - I ~ I I ) ,  one of the most out- 
standing Swedish lyrical poets, was born at Alster, Varmland, Aug. 
2 2 ,  1860. His parents came from cultured and gifted families but 
both showed mental instability. He studied at Uppsala university, 
1880-83, and again in 1885, but did not take a degree. At first he 
staved off depression by working for a liberal paper and was for 
ten years a journalist a t  Karlstad. Varmland, though forced to 
spend long periods in sanatoriums for treatment of nervous dis- 
orders. Stimulated by the revolt against naturalism at  the end of 
the 188os, in 1891 he published his first collection of poems, 
Guitarr och dragharmonika (Eng. trans., Guitar and Concertina, 
containing also later poems, 1925). I t  was followed in 1894 by 
N y a  dikter and in 1896 by Stank och f ikar.  These three volumes 
contain the essential Froding. Passages in the last led to his pros- 
ecution for pornography, and although he was acquitted, the experi- 
ence was disastrous to a man so scrupulous and oversensitive. He 
managed to publish tsvo more small books of poems, N y t t  och 
Gamnzalt (1897) and Gralstank (1898), before his final break- 
down. From 1898 to 1905 he was a patient in a mental hospital a t  
Uppsala and, although he recovered a measure of sanity, he never 
recovered his health and died at  Stockholm, Feb. 8, 1911. A col- 
lection of verse and prose, Efterskord ,  was published in 1910, and 
a posthumous collection, Reconvalescentia, appeared in 1913. 
Froding also wrote humorous dialect sketches, literary essays and 
newspaper causeries. 

Although Froding never altogether abandoned the realism and 
social compassion which had first inspired him, he partly shared 
the neoromanticism of the 18gos, nostalgically looking back to an 
idealized, old-world country life. In  outlook he remained a radical, 
involved in contemporary discussions inspired by the ideas of such 
writers as Tolstoy and Nietzsche, but as a poet he was influenced 
more by the great romantics: Goethe, Scott, Byron, Heine. He 
wrote a little book on Burns (1892) and translated several of his 
poems. His poetic style showed a virtuosity new to Swedish litera- 
ture and unusual technical perfection. By uniting colloquial lan- 
guage with a rich musical form, he liberated Swedish verse from 
traditional patterns. He was a master of humorous verse, and his 
drolleries are as effective as the bitter pathos or evocative magic 

of his serious poetry. Readers were first attracted by the poems 
inspired by the scenes, characters and folklore of his native Varm- 
land, but even in his early work there was also a strong personal 
note of melancholy, despair and revolt and a pathetic quest for a 
philosophy capable of resolving life's discords. One of Froding's 
answers to this quest was humour; another was a monistic mysti- 
cism. reconciling good and evil. His popularity as a poet was en- 
hanced by the appeal of his personality, which remained essentially 
kind, noble and upright, despite the tragedy of his life. 

Froding's collected writings, edited by R. G. Berg, appeared in 
16 volumes, 191 7-22. English translations include Poems ,  trans- 
lated by A. Bjdrck (1903) and Selected Poenzs, translated by C. W. 
Stork (1916). 

See Henry Olsson, Froding, ett diktarportratt (1950) ; J .  Landquist, 
Gustaf Frodilzg (1956). (G .  Snr.) 

FROEBEL ( F R ~ B E L )  , FRIEDRICH (WILHELM AU- 
GUST) ( I  782-185 2 ) ,  German founder of the kindergarten and 
influential educational reformer of the 19th century, was born on 
April 21, I 782, in the Thuringian village of Ober\viessbach, where 
his father was pastor. His mother died when he was very young, 
and he was neglected as a child until an uncle gave him a home and 
sent him to school. For two years he was apprenticed to a forester 
and this influenced his future development. H e  acquired a thor- 
ough knowledge of plants and natural phenomena while a t  the 
same time beginning the study of mathematics and languages. 

Froebel's love of nature led him to take a course a t  Jena, but 
lack of funds cut short his university career. H e  incurred small 
debts and was imprisoned for nine weeks. He tried various kinds 
of employment until his meeting with Anton Gruner, a pupil of 
Johann Pestalozzi and head of the Frankfurt am Main model 
school, convinced him of his vocation as a teacher. After two 
years as assistant to Gruner, he went to Yverdon, Switz., where he 
came into close contact with Pestalozzi. Though he learned much 
at  Yverdon, he quickly discovered the weakness of organization 
which characterized Pestalozzi's work. H e  entered the University 
of Gottingen, where military service soon interrupted his studies. 
During the campaign of 1813 he formed a lasting friendship with 
H. Langethal and W. Middendorff, who became his devoted fol- 
lowers and who joined him a t  a school he opened a t  Griesheim in 
Thuringia in 1816. Two years later the school moved to Keilhau, 
also in Thuringia, and it was there that Froebel put into practice 
his educational theories. He and his friends and their wives 
formed a kind of educational community. To this period belongs 
Froebel's most important treatise, T h e  Education of M a n  (1826; 
Eng. trans. 1885). In  1831 he left Keilhau to his partner and ac- 
cepted the invitation of the Swiss government to train elementary 
teachers. His experience a t  Keilhau and as head of a new orphan 
asylum at Burgdorf, Switz., impressed him with the importance of 
the early stages of education. On returning to Keilhau in 183 7 he 
opened his first kindergarten, or "garden of children," in the 
neighbouring village of Blankenburg. The experiment attracted 
widespread interest and other kindergartens were started. Un- 
fortunately, because of a confusion with the socialist views of 
Froebel's nephew, the Prussian government proscribed the kinder- 
garten and the ban was not removed until after 1860, several years 
after Froebel's death at  Llarienthal on June 21 ,  1852. 

One of Froebel's most enthusiastic disciples, Baroness Bertha 
von Marenholtz-Biilow. was largely responsible for bringing Froe- 
bel's ideas to the notice of educators in England, France and the 
Netherlands. Later they were introduced into other countries, in- 
cluding the United States. The first kindergarten in London was 
opened in 1851 under the supervision of Madame Bertha Ronge 
and her sister, both pupils of Froebel. Charles Dickens visited the 
school and wrote a full and sympathetic account of the work in 
Household Words .  The later growth of the movement in England 
was mainly the result of the work of Madame E. Michaelis, who 
was instrumental in founding the Froebel society in 1875. Eng- 
lish teachers were attracted by the practical ideas of Froebel but 
a t  first failed to grasp the importance of his theory. I t  was in the 
United States that the Froebelian movement achieved its greatest 
success. Thus John Dewey adopted Froebel's principles in his ex- 
perimental school a t  The University of Chicago. I t  was not until 





FROHSCHAMMER-FROISSART 
theatrical producer from the 1880s to his retirement in 1912. At 
various times he managed the Fifth Avenue, the Madison Square, 
the Lyceum, the New Lyceum and Daly's theatres, and was presi- 
dent of the Actor's Fund of America. He died Dec. 26, 1940. 

,S. W. H.) 
FROHSCHAMMER, JAKOB (1821-1893), German theo- 

logian and philosopher, was born at  Illkofen, near Regensburg, 
on Jan. 6, 1821. H e  studied theology at  Munich and in 1847 
became a priest. In  1850 he published Beitriige zur Kirchen- 
geschichte, which was placed on the Index Expurgatorius, and in 
1854, his Uber den Ursprung dcr menschlichen Seelen, which 
maintained that the human soul was not individually created, but 
was the result of a secondary creative act on the part of the 
parents, and that soul like body was subject to the laws of 
heredity. This was supplemented in 1855, the year in which he 
became professor of philosophy in Munich, by Menschenseele und 
Physiologic. The Einleitung in die Philosophie und Grundriss der 
Metaphysik of 1858 assailed the doctrine of Thomas Aquinas, 
that philosophy was the handmaid of theology. In  1861 appeared 
Uber die Aufgabe der Naturphilosophie und ihr Verhiiltnis zur 
Naturwissenschaft, and Uber die Freiheit der Wissenschaft, in 
which he declared the independence of science from authority, 
and reproached the excessive respect for the latter in the Roman 
Church. In  1862 he founded Atheniium as the organ of liberal 
Catholicism, writing for it the first adequate German account of 
the Darwinian theory of natural selection. Excommunicated in 
1871, he replied with Der Fels Petri in Rom (1873), Der Primat 
Petri und des Papstes (1875) and Das Christentum Christi und das 
Christentum des Papstes (1876). Of his later works, the most 
important are: Die Phantasie als Grundprincip des Weltprocesses 
(1877), Uber die Genesis der Menschheit (1883) and Uber die 
Organisation und Cultur der menschlichen Gesellschaft (1885). 

Frohschammer died a t  Bad Kreuth, Bavaria, on June 14, 
1893. 

BIBLIOGRAPHY.-His autobiography was published in A. Hinrichsen's 
Deutsche Denker (1888). See also E. Reich, Weltanschauung und 
Menschenleben; Betrachtungen uber die Philosophie J. Frohschammer 
(1894); B. Munz, J. Frohschammer (1894), Briefe van und uber J. 
Frohschammer (1897) ; J.  Friedrich, J. Frohschammer (1896). 

FROISSART, JEAN (1338-I~Io?) ,  French chronicler and 
raconteur, historian of his own times. His forefathers were jurks 
(aldermen) of the little town of Beaumont, lying near the river 
Sambre, to the west of the forest of Ardennes. His father, who 
seems to have been a painter of armorial bearings, migrated to 
Valenciennes. The date generally adopted for his birth is 1338. 
His native city of Valenciennes was rich in romantic associations. 
Not far from its walls was the western fringe of the great forest 
of Ardennes, sacred to the memory of Pepin, Charlemagne, 
Roland and Ogier. Along the banks of the Scheldt stood, one 
after the other, not then in ruins, but bright with banners, the 
gleam of armour, and the liveries of the men at  arms, castles 
whose seigneurs, now forgotten, were famous in their day for 
many a gallant feat of arms. The castle of Valenciennes itself was 
illustrious in the romance of Perceforest. There was born that 
most glorious and most luckless hero, Baldwin, first emperor of 
Constantinople. All the splendour of mediaeval life was to be 
seen in Froissart's native city: on the walls of the Salle le Comte 
glittered-perhaps painted by his father-the arms and scutcheons 
beneath the banners and helmets of Luxembourg, Hainaut and 
Avesnes; the streets were crowded with knights and soldiers, 
priests, artisans and merchants; the churches were rich with 
stained glass, delicate tracery and precious carving; there were 
libraries full of richly illuminated manuscripts on which the boy 
could gaze with delight; every year there was the fete of the puy 
d'Amour de Valenciennes, a t  which he would hear the verses of 
the competing poets; there were festivals, masques, mummeries 
and moralities. 

The moon, he says, rules the first four years of life; Mercury 
the next ten;  Venus follows. He was 14 when the last goddess ap- 
peared to him in person, as he tells us, after the manner of his 
time, and informed him that he was to love a lady, "belle, jone, 
e t  gente." Meanwhile he was placed in some commercial position 
which he very soon abandoned, for he had resolved on becoming 

a learned clerk. H e  then naturally began to make verses, like 
every other learned clerk, and fell in love. H e  found one day a 
damoiselle reading a book of romances. I t  was the romance of 
Cleomades. He remarks the singular beauty of her blue eyes and 
fair hair, while she reads a page or two, and then-one would 
almost suspect a reminiscence of Dante-"Adont laissames nous 
le lire." She was rich and he was poor; she was nobly born and 
he obscure; it was long before she would accept the devotion, 
even of the conventional kind, which Froissart offered her. 

In England.-He was 18 years old when he left Valenciennes 
for the court of England, taking with him letters of recommen- 
dation from the king of Bohemia and the count of Hainaut to 
Queen Philippa, niece of the latter. H e  was well received by the 
queen, always ready to welcome her own countrymen; he wrote bal- 
lades and virelays for her and her ladies. But after a year he began 
to pine for another sight of "la trbs douce, simple, e t  quoie," whom 
he loved loyally. Good Queen Philippa gave him his congk on the 
condition that he was to return. The conclusion of his single love 
adventure is simply and unaffectedly told in his Trettie de l'espi- 
nette amoureuse. I t  was a passion conducted on the well-known 
lines of conventional love; it ended with calumny and a complete 
rupture. The damoiselle not only scornfully refused to speak to 
her lover or acknowledge him, but even seized him by  the hair 
and pulled out a handful. Nor would she ever be reconciled to 
him again. 

Perhaps to get healed of his sorrow, Froissart began those 
wanderings in which the best part of his life was to be consumed. 
H e  first visited Avignon in 1360, and in 1361 he returned to Eng- 
land after an absence of five years. H e  brought with him as a 
present to Queen Philippa a book of rhymed chronicles of the wars 
of his time written by himself. The queen now made young 
Froissart one of her secretaries, and he began to serve her with 
"beaux dittie's e t  traite's amoureux." She seems to have suggested 
to him the propriety of travelling in order to get information for 
more rhymed chronicles. I t  was a t  her charges that Froissart 
travelled to  Scotland, where he was well received by King David, 
William of Douglas and the earls of Fife, Mar, March and others. 
His travels in  Scotland lasted for six months. Returning south- 
ward he rode along the whole course of the Roman wall, showing 
the true spirit of an archaeologist; he thought that Carlisle was 
Carlyon, King Arthur's capital; he calls Westmorland, where the 
common people still spoke the ancient British tongue, North 
Wales; he rode down the banks of the Severn, and returned to 
London by way of Oxford-"l'escole d'Asque-Sufiort." I n  London 
Froissart entered the service of King John of France as secretary, 
and probably acquired a t  this period that art,  in which he has 
probably never been surpassed, of making people tell him all they 
knew. H e  liked the story of a battle from both sides and from 
many points of view; he wanted the details of every little cavalry 
skirmish, every capture of a castle, every gallant action and brave 
deed. And he forgot nothing. 

At the age of 29, in 1366, Froissart left England for Brussels, 
where there was a great concourse of minstrels from all parts, 
from the courts of the kings of Denmark, Navarre and Aragon, 
from those of the dukes of Lancaster, Bavaria and Brunswick. 
Froissart received a gift of money, as appears from the accounts: 
"uni Fritsardo, dictori, qui est cum regina Angliae, dicto die, VI. 
mottones." H e  then went to Brittany, where he heard from eye- 
witnesses details of the battles of Cocherel and Auray, the great 
day of the Thirty and the heroism of Jeanne de Montfort. Wind- 
sor Herald told him something about Auray, and a French knight, 
one Antoine de Beaujeu, gave him the details of Cocherel. From 
Brittany he went southward to Nantes, La Rochelle and Bor- 
deaux, where he arrived a few days before the visit of Richard 
(afterward Richard 11). H e  accompanied the Black Prince to 
Dax, and hoped to go on with him into Spain, but  was dispatched 
to England on a mission. H e  next formed part of the expedition 
which escorted Lionel, duke of Clarence, to Milan, to  marry the 
daughter of Galeazzo Visconti. Geoffrey Chaucer was also one of 
the prince's suite. At the wedding banquet Petrarch was a guest 
sitting among the princes. From Milan Froissart, accepting grate- 
fully a cotte hardie with 2 0  florins of gold, went t o  Bologna, and 
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met Peter, king of Cyprus, from whose follower and minister, knight named Espaing de Lyon, who, Froissart found, had not 
Eustache de Conflans, he learned particulars of the king's exploits. only fought, but could describe. 
H e  accompanied Peter to Venice, where he left him after receiving The account of those few days' ride with Espaing de Lyon is 
a gift of 40 ducats. At Rome he learned of the death of his friend, the most charming, the most graphic, and the most vivid chapter 
King Peter of Cyprus, and of the good Queen Philippa, of whom in the whole of Froissart. Every turn of the road brings with 
he  writes, in grateful remembrance- it the sight of a ruined castle, about which this knight of many 

Propices li soit Diex & I'Lme! memories has a tale or a reminiscence. The whole country teems 
J'en suis bien tenus de pryer 
Et ses larghesces escuyer, 

with fighting stories. Froissart never tires of listening nor the 
Car elle me fist et crCa. good knight of telling. "Sainte Marie!" cries Froissart in mere 

Philippa dead, Froissart returned to Flanders and presented rapture. "How pleasant are your tales, and how much do they 
himself, with a new book in French, to the duchess of Brabant, profit me while You relate them! And You shall not lose your 
from whom he received the sum of 16 francs, given in the accounts trouble, for they shall all be set down in memory and remembrance 
as paid uni Frissardo dictatori. Froissart may also have found a in the history which I am writing." Arrived a t  length at  Orthez, 
patron in Yolande de Bar, grandmother of Ring RenC of Anjou. Froissart introduced himself to the count as a chronicler. H e  
I n  any case he received a substantial gift from someone in the h ~ ~ d  much from the count, and there was a good deal, too, to be 
shape of the benefice of Lestines, a village near Binche. He was karned of people about the court. One knight recently returned 
placed upon the duke of Brabant's pension list, and was entitled from the east told about the Genoese occupation of Famagosta; 
t o  a yearly grant of grain and wine, with some small sum in two more had been in the fray of Otterbourne; others had been 
money. Froissart was not the man to sit down at  ease to discharge in the Spanish wars. 
the duties of parish priest, to say mass, to bury the dead, to marry Leaving Gaston a t  Iength, Froissart assisted a t  the wedding of 
the villagers and to baptize the young. From time to time he re- the old duke of Berry with the youthful Jeanne de Bourbon, and 
paired to the court of Coudenberg, and became ' (moult  frkre et was present a t  the reception given to Isabeau of Bavaria by the 
accointe'" with the duke of Brabant. And then came Gui de Blois, Parisians. He then returned to Valenciennes, and sat down to 
one of King John's hostages in London in the old days. He had write his fourth book. While engaged in the events of the year 
been fighting in Prussia with the Teutonic knights, and now pro- 1385 he found that his notes taken a t  Orthez and elsewhere on 
posed to settle down for a time in his castle of Beaumont. This the affairs of Castile and Portugal were incomplete. H e  has- 
prince, in emulation of his grandfather, the patron of Jean le Bel, tened to Bruges, where, he felt certain, he should find someone 
advised Froissart seriously to take in hand the history of his own who would help him. There was, in fact, a t  this great commercial 
time. centre, a colony of Portuguese. From them he learned that a cer- 

THE CHRONICLE 
tain Portuguese knight, Dom Juan Fernand Pacheco, was a t  the 
moment in Middelburg on the point of starting for Prussia. H e  

H e  began his career by rewriting the work of the chronicler instantly embarked a t  Sluys, reached Middelburg in time to catch 
Jean le Bel; Gui de Blois, among others, supplied him with addi- this knight, introduced himself and conversed with him uninter- 
tional information. His own notes, taken from information ob- ruptedly for the space of six days, getting his information on the 
tained in his travels, gave him more details, and when in 1374 Gui promise of due acknowledgment. During the next two years he 
married Marie de Namur, Froissart found in the bride's father, seems to have had trouble with his seigneur Gui de Blois, and 
Robert de Namur, one who had himself largely shared in the even to have resigned his chaplaincy. H e  next calls Robert de 
events which he had to relate. He, for instance, is the authority Namur his seigneur, and dedicates to him, in a general introduc- 
for  the story of the siege of Calais and the six burgesses. Froissart tion, the whole of his chronicles. We then find him at  Abbeville, 
remained for 12 years a t  Lestines, or a t  Beaumont, arranging trying to learn all about the negotiations pending between Charles 
and writing his chronicles. During this period, too, he composed VI and the English. H e  was unsuccessful, either because he could 
his Espinette amoureuse, and the Joli Buisson de jonesce, and his not get a t  those who knew what was going on or because the 
romance of Me'liador. H e  also became chaplain to the count of secret was too well kept. H e  next made his last visit to England, 
Blois, and obtained a canonry of Chimay. After this appointment where, after 40 years' absence, he naturally found no one who 
we hear nothing more of Lestines, which he probably resigned, remembered him. H e  stayed in England several months, seeking 

In  1386 his travels began again, when he accompanied Gui to information on all points from his friends Henry Chrystead and 
his castle a t  Blois, in order to celebrate the marriage of his son Richard Stury, from the dukes of York and Gloucester and from, 
Louis de Dunois with Marie de Berry. He wrote a pastourelle in Robert the Hermit. 
honour of the event. Then he attached himself for a few days to On his return to France, he found preparations going on for 
the duke of Berry, from whom he learned certain particulars of that unlucky crusade, the end of which he describes in his Chron- 
current events, and then, becoming aware of what promised to be icle. I t  was headed by the count of Kevers. After him floated 
the most mighty feat of arms of his time, he hastened to Sluys, many a banner of knights, descendants of the crusaders, who bore 
where the French were collecting an enormous fleet, and making the proud titles of duke of Athens, duke of Thebes, sire de Sidon, 
preparations to repeat the invasion of William the Conqueror. But sire de Jericho. They were going to invade the sultan's empire by 
there was no invasion of England. I n  Flanders Froissart met way of Hungary; they were going to march south; they would 
many knights who had fought a t  Rosebeque. and could tell him of reconquer the holy places. And presently we read how it all came 
the troubles which in a few years desolated that country, once so to nothing, and how the slaughtered knights lay dead outside the 
prosperous. He stayed at  Ghent, among those ruined merchants city of Nikopoli. In  almost the concluding words of the Chronicle 
and mechanics, for  whom, as one of the same class, he felt a sym- the murder of Richard I1 of England is described. His death 
pathy never extended to English or French, perhaps quite as un- ends the long and crowded Chronicle, though the pen of the writer 
fortunate, and he devotes 300 chapters to the Flemish troubles, struggles through a few more unfinished sentences. 
This portion of the chronicle was written at  Valenciennes. During The Man and His Work.-The rest is vague tradition. H e  is 
this residence in his birthplace his verses were crowned at the said to have died at  Chimay in 1410 and to have been buried a t  
puys d'amour of Valenciennes and Tournay. the church of St. Monegunda. I t  is further said that he died in 

This part of his work finished, he determined on making a poverty so great that his relations could not even afford to carve 
journey to the south of France in order to learn something new. his name upon the headstone of his tomb; not one of his friends, 
On this occasion he rode first to Blois; on the way he fell in with not even Eustache Deschamps, writes a line of regret in remem- 
two knights who told him of the disasters of the English army in brance; the greatest historian of his age had a reputation so 
Spain; one of them also informed him of the splendid hospitality limited that his death was no more regarded than that of any com- 
of Gaston Phoebus, count of Foix, on hearing of which Froissart mon monk or obscure priest. Among his friends were Guillaume 
resolved to seek him out. Arrived at  Foix he discovered that the de Machault, Eustache Deschamps and Cuvelier, a follower of 
count was a t  Orthez, whither he proceeded in company with a Bertrand du Guesclin. I t  is probable that he knew Chaucer, with 
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whom Deschamps maintained a poetical correspondence; there is 
nothing to show that he ever made the acquaintance of Christine 
de Pisan. 

The selection of Froissart's own poems published by Buchon 
in 1829 includes the Dit  dou florin; the DBhat dou cheval et dou 
levrier, written during his journey in Scotland; the Dittie de la 
flour de la hfargherite;  a Dittie d'amour called L'Orlose amou- 
reus, in which he compares himself. the imaginary lover, with a 
clock; the Espinette amoureuse, which contains a sketch of his 
early life, freely and pleasantly drawn, accompanied by rondeaux 
and virelays; the Buisson de jonesce, in which he returns to the 
recollections of his own youth; and various smaller pieces. 

There has never been any difference of opinion on the distinctive 
merits of his Chronicle. I t  presents a vivid and faithful drawing 
of the things done in the 14th century. No more graphic account 
exists of any age. No historian has drawn so many and such faith- 
ful portraits. There are, it is true. portraits of men as they seemed 
to the writer, not of men as they were. Froissart was uncritical; 
he accepted princes by their appearance. Who, for instance, ~ o u l d  
recognize in his portrait of Gaston Phoebus de Foix the cruel 
voluptuary, stained with the blood of his own son, which we know 
him to have been? Froissart, again, had no sense of historical re- 
sponsibility; he was no judge to enquire into motives and con- 
demn actions; he was simply a chronicler. He has been accused 
by French authors of lacking patriotism. Yet it must be remem- 
bered that he was neither a Frenchman nor an Englishman, but 
a Fleming. He has been accused of insensibility to suffering. In- 
dignation against oppression was not, however, common in the 
14th century; why demand of Froissart a quality which is rare 
enough even in our own time? Yet there are moments when, as in 
describing the massacre of Limoges, he speaks with tears in his 
voice. 

As regards his personal character, Froissart depicts it himself 
for us. Such as he was in youth, he tells us. so he remained in 
more advanced life; rejoicing mightily in dances and carols. in 
hearing minstrels and poems ; inclined to love all those who love 
dogs and hawks; pricking up his ears at the uncorking of bottles, 
"Car au voire prens grand plaisir"; pleased with good cheer, 
gorgeous apparel and joyous society, but no commonplace reveller 
or greedy voluptuary-everything in Froissart was ruled by the 
good manners which he set before all else; and always eager to 
listen to tales of war and battle. As has been said above, he 
shows, not only by his success at  courts, but also by the whole 
tone of his writings, that he possessed a singularly winning manner 
and strong personal character. 

Froissart lived wholly in the present, and had no thought of 
the coming changes. Born when chivalrous ideas were most widely 
spread, but when the spirit of chivalry itself, as inculcated by the 
best writers, was in its decadence, he is penetrated with the sense 
of knightly honour, and ascribes to all his heroes alike those 
qualities which only the ideal knight possessed. 

BIBLIOGRAPHY.-The first edition of Froissart's Chronicle was pub- 
lished in Paris. It bears no date; the next editions are those of the 
years 1505, 1514, 1518 and 1520. The edition of Buchon, 1 9 ~ 4 .  was 
a continuation oi one commenced by Dadier. The best modern edi- 
tions are those of Kervyn de Lettenhove (1863-77) and SimCon Luce 
(1869-88) ; for bibliography see A. Potthast, Bibliotheca hist. medii 
aevi, i (1896). An abridgment was made in Latin by Belleforest, 
and published in 1672. An English translation was made by Bourchier, 
Lord Berners, and published in London, 1525. See the "Tudor Trans- 
lations" edition of Berners ( I ~ o I ) ,  with introduction by LV. P. Ker; 
and the "Globe" edition, with introduction by G. C. Macaulay (1913). 
The translation by Thomas Johnes was originally published in 1802-05. 
For Froissart's poems see Scheler's text in K. de Lettenhove's complete 
edition; M4liador has been edited by A. Longnon ior the SociktC des 
Anciens Textes (1895-99). See also Mme. Agnes Darmesteter (Du- 
claux) , Froissart (1894). Froissarts Cronycles, translated from the 
French by Sir John Bourchier, Lord Berners, 7 vol. (1927-28). 

FROME (pron. "Froom"), a market town and urban district 
in the Wells parliamentary division of Somerset, Eng., IT$ mi. 
E.N.E. of Wells by road. Pop. (19j1) 11,298. Area 1.9 sq.mi. 
I t  is unevenly built on high ground above the Frome river, and the 
country round is richly wooded and picturesque. The early ver- 
sion of its name was Froom. 

The parish church of St. John the Baptist, with its fine tower 

and spire, was rebuilt in the 13th and 14th centuries and much 
restored in the 19th. Bishop Thomas Ken (q.v.1 who died a t  
Longleat (4 mi S.E.) is buried there. 

There are the Literary and Scientific institution, with a museum, 
a school of art and science, and a grammar school founded under 
Edward VI. The George hotel in the market square is one of 
many old houses. Selwood forest, now diminished, on whose 
border the t o a n  once stood, was long a favourite haunt of brigands 
and highwaymen. The Saxon occupation is the earliest in Frome 
of mhich there is evidence, the settlement being the result of the 
foundation of a monastery by St. Aldhelm. A witenagemot was 
held there in 934 and at the time of the Domesday survey the 
manor was owned by William I .  Frome was not represented in 
parliament until given one member by the Reform act of 1832; 
its separate representation was merged in that of the county in 
1885. 

A charter of Henry VII  to Edmund Leversedge. then lord of 
the manor, granted the right to have two fairs, and in the 18th 
century two others nere held. 

An agricultural show and cheese fair is held on the third Wednes- 
day in September. The industries include plastics. die-stamping 
and hot pressing and paint manufacture. One of the oldest is 
cloth making. The town is an agricultural centre. 

About 3 mi. west of Frome is the village of Mells. where 
the manor house is associated with the rhyme of "Little Jack 
Horner." 

FROMENTIN, E U G ~ N E  (1820-1876), French painter and 
author, best known for his pictorial scenes of Algeria, was born 
at  La Rochelle on Oct. 24, 1820. He studied under Louis Cabat, 
the landscape painter. The land and people of Algeria suggested 
the subjects of most of his works. 

Among his more important early works are "Moisson en 
AlgCrie"; "Diffa, reception du Soir"; "Chasse A la gazelle"; and 
"Enterrement maure." They are s o m e ~ ~ h a t  stiff in design and 
execution. His second period extends until 1859 and includes the 
following works: "Les Bateleurs nkgres"; "Le Sirnoun"; and "La 
Lisikre d'oasis." They are grey in tone and were executed under 
the influence of Jean-Baptiste Carot. 

After 1860 Fromentin's colour becomes bright and luminous: 
"Fauconnier arabe"; "Chasse au hkron"; "La curCe"; "Centaures 
et centauresses"; here Fromentin \\+as influenced by Euggne 
Delacroix. Fromentin's paintings show only one side of a talent 
that was perhaps even more felicitously expressed in literature; 
"Dominique," first published in the Revue  des deux ~ n o n d e s  in 
1862, and dedicated to George Sand, is remarkable among the fic- 
tion of the century for imaginative observation. Fromentin's other 
literary works are Visites artistiques (1852) ; Simples PBleri?zages 
(1856) ; U n  &tB d a m  le Sahara (1857) ; Une AnnBe d a m  le Sahel 
(18j8) ; and Les hfaitres d'autrefois (1876). H e  died at  La 
Rochelle on Aug. 27, 1876. 

FROMMEL, GASTON (1862-1906), Swiss theologian, pro- 
fessor of theology in Geneva from 1894 to 1906. An Alsatian by 
birth, he belonged mainly to French Switzerland. H e  may best 
be described as continuing the spirit of Alexandri Vinet (q v.) 
amid later mental conditions. Like Vinet, he derived his philoso- 
phy of religion from a deeply personal experience of the Gospel 
of Christ as meeting the demands of the moral consciousne~s; but 
he developed even further than Vinet the psychological analysis 
of conscience and the method of verifying every doctrine by direct 
reference to spiritual experience. Both made much of moral in- 
dividuality or personality as the criterion of reality, believing that 
its correlation with Christianity, both historically and philo- 
sophically, \\-as most intimate. But while Yinet's stress xvas on the 
liberty from human authority essential to the moral consciousness, 
the changed needs of the age caused Frommel to develop rather 
the aspect of man's dependence on God's spiritual initiative, "the 
conditional nature of his liberty." "Liberty is not the primary, 
but the secondary characteristic" of conscience; "before being 
free, it is the subject of obligation." 

Frommel claimed that a deeper analysis carries us beyond the 
subjectivity of Immanuel Kant's categorical imperative, since 
consciousness of obligation was "une expdrience imposde sous le 
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mode de  l'absob." B y  imposke (Solomon MaIan's phrase) he 
emphasized the priority of man's sense of obligation to his moral 
consciousness either of self or of God. He appealed to the 
psychology of the subconscious for confirmation of his analysis, 
insisting on priority to self-conscious thought as a mark of meta- 
physical objectivity in the case of moral, no less than of physical 
experience. H e  found in the Christian revelation the same 
characteristics as belonged to the universal revelation in con- 
science, viz. God's sovereign initiative and his living action in 
history. From this standpoint he argued against a purely psy- 
chological type of religion (agnosticisme religieux, as he termed it) 
-a tendency to uhich he saw even in A. Sabatier and the 
synzbolofide'isme of the Paris school-as giving up a real faith. 
Like L'inet, Frommel was a man of letters and a penetrating critic 
of men and systems : see his Btudes  Litteraires e t  morales (1907). 

BIBLIOGRAPHY.-G. Godet, Gaston Fvo~nnzel (Keuchgtel, 1go6), a 
sketch, mith citation of sources; for a complete edition of his writings 
see Oeuvve Systeg?zatique (Keuch%tel, 1910-16); The Psychology of 
Chrirtian Faith (London, Stud. Chr. Mov., 1928) ,  a selection in 
English with introductory study. (J. V. B.) 

FRONDE, THE, the name given to a civiI war in France 
which lasted from 1648 to 1652, and to its sequel, the war with 
Spain in 1653-59. The word means a sling. and mas applied to 
this contest from the circumstance that the windo~vs of Jules 
Cardinal Mazarin's adherents were pelted li~ith stones by the Paris 
mob. I t s  original object was the redress of grievances, but the 
movement soon degenerated into a factional contest among the 
nobles, who sought to reverse the results of Armand Cardinal 
Richelieu's work and to overthrow his successor Xazarin. In 
h4ay 1648 a tax levied on judicial officers of the parlevlent of 
Paris was met by that body, not merely with a refusal to pay, but 
with a condemnation of earlier financial edicts and even with a 
demand for the acceptance of a scheme of constitutional reforms 
framed by a committee of the parlenzent. This charter was some- 
what influenced by contemporary events in England. But there 
is no real likeness between the two revolutions, the French parle- 
men t  being no more representative of the people than the Inns of 
Court were in England. The political history of the time is dealt 
with in the article FRAKCE: History,  the present article being con- 
cerned chiefly with the military operations of what was perhaps 
the most costly and least necessary civil war in history. 

The military record of the first or "parliamentary" Fronde 
is almost blank. In Aug. 1648, strengthened by the news of 
Louis 11, prince of CondC's victory at  Lens, Mazarin suddenly 
arrested the leaders of the parlenzent, whereupon Paris broke into 
insurrection and barricaded the streets. The court, having no 
army a t  its immediate disposal, had to release the prisoners and to 
promise reforms, and fled from Paris on the night of Oct. 22. 

But the signing of the peace of Westphalia set free CondC's army, 
and by Jan. 1649 it was besieging Paris. The peace of Rueil xas  
signed in March, after little blood had been shed. The Parisians, 
though still and alnays anticardinalist, refused to ask for Spanish 
aid, as proposed by their princely and noble adherents, and having 
no prospect of military success without such aid, submitted and 
received concessions. Thenceforward the Fronde becomes a story 
of sordid intrigues and halfhearted warfare, losing all trace of its 
first constitutional phase. The leaders were discontented princes 
and nobles-Monsieur (Gaston of OrlCans, the king's uncle), the 
great CondC and his brother Armand de Bourbon, prince of Conti, 
the duc de Bouillon and his brother the vicomte de Turenne. To 
these must be added Gaston's daughter, Mlle. Anne Marie de Mont- 
pensier (La grande Mademoiselle), CondC's sister, Mme. Anne de 
Longueville, Mme. Marie de Chevreuse, and the astute intriguer 
Paul de Gondi, later Cardinal de Retz. The military operations 
fell into the hands of war-experienced mercenaries, led by two 
great, and many second-rate, generals, and of nobles to 2vhom war 
was a polite pastime. The feelings of the people a t  large wel;e 
enlisted on neither side. 

This peace of Rueil lasted until the end of 1649. The princes, 
received a t  court once more, renewed their intrigues against 
Mazarin, who, having come to an understanding with Monsieur, 
Gondi and Madame de Chevreuse, suddenly arrested CondC, 
Conti and Longueville (Jan. 14, 1650). The war which followed 

this coup is called the "Princes' Fronde." This time it was 
Turenne, before and afterward the most loyal soldier of his day. 
u-ho headed the armed rebellion. Listening to the promptings of 
his Egeria, Madame de Longueville, he resolved to rescue her 
brother, his old comrade of Freiburg and Nordlingen. I t  was with 
Spanish assistance that he hoped to do so; and a powerful army 
of that nation assembled in Artois under the archduke Leo- 
pold, governor general of the Spanish Netherlands. But the 
peasants of the countryside rose against the invaders, the royal 
army in Champagne was in the capable hands of CCsar de 
Choiseul, comte du Plessis-Praslin, and the little fortress of Guise 
successfully resisted the archduke's attack. Thereupon. however, 
Mazarin drew upon Plessis-Praslin's army for reinforcements to 
be sent to subdue the rebellion in the south, and the royal general 
had to retire. Then, happily for  France, the archduke decided that 
he had spent sufficient of the king of Spain's money and men in 
the French quarrel. The magnificent regular army withdrew into 
winter quarters, and left Turenne to deliver the princes mith a 
motley host of Frondeurs and Lorrainers. Plessis-Praslin by force 
and bribery secured the surrender of Rethel on Dec. 13, 1650, 
and Turenne, u7ho had advanced to relieve the place, fell back 
hurriedly. But he was a terrible opponent, and Plessis-Praslin 
and Mazarin himself, who accompanied the army, had many 
misgivings as to the result of a lost battle. The marshal chose 
nevertheless to force Turenne to a decision, and the battle of 
Blanc-Champ (near Somme-Py) or Rethel u-as the consequence. 
Both sides were at  a standstill in strong positions. Plessis-Praslin 
doubtful of the trustworthiness of his cavalry. Turenne too weak 
to attack. \?hen a dispute for precedence arose between the Gardes 
fran~aises and the Picardie regiment. The royal infantry had to 
be rearranged in order of regimental seniority, and Turenne, seeing 
and desiring to profit by the attendant disorder, came out of his 
stronghold and attacked with the greatest vigour. The battle 
(Dec. 15, 16jo) was for a time doubtful, but Turenne's Frondeurs 
gave way in the end, and his army, as an army, ceased to exist. 
Turenne himself, undeceived as to the part he was playing in the 
drama, asked and received the young king's pardon, and meantime 
the court, with the maison du  roi and other loyal troops, had sub- 
dued the minor risings without difficulty (RIar~h-~4pril 1651). 
CondC, Conti and Longueville were released, a few months of hol- 
low peace followed, and the court returned to Paris. Rlazarin. an 
object of hatred to all the princes, had already retired into exile. 
" L e  temps est u n  galant kom?rte," he remarked, "laissons le faire!" 
and so it proved. His absence left the field free for mutual 
jealousies, and a state of anarchy soon reigned. In  December 
Mazarin returned with a small army, the war began again, and this 
time Turenne and CondC Rere pitted against one another. After 
the first campaign, as we shall see, the civil war ceased, but for 
several other campaigns the t ~ \ o  great soldiers were opposed to 
one another, Turenne as the defender of France, CondC as a 
Spanish invader. Their personalities alone give threads of con- 
tinuity to these seven years of wearisome manoeuvres, sieges and 
combats, though for a right understanding of the causes which 
were to produce the standing armies of the age of Louis XIV 
and Frederick the Great the military student should search deeply 
into the material and moral factors that here decided the issue. 

The debut of the new Frondeurs took place in Guyenne 
(February-March 1652), while their Span~sh ally, the archduke 
Leopold William, captured various northern fortresses. On the 
Loire, whither the centre of gravity was soon transferred, the 
Frondeurs were commanded by intriguers and quarrelsome lords, 
until CondC's arrival from Guyenne. His bold trenchant leader- 
ship brought initial success in the action of BlCneau (April 7, 
1652), but fresh troops came up to oppose him, and from the skil- 
ful dispositions made by his opponents CondC felt the presence of 
Turenne and broke off the action. The royal army did likewise. 
CondC invited the commander of Turenne's rearguard to supper. 
chaffed him unmercifully for allowing the prince's men to surprise 
him in the morning, and by way of farewell remarked to his 
guest, "Qziel dom~nage  que des braves gens comnce nous se 
coupent la gorge pour zin faquin"-an incident and a remark 
that thoroughly justify the iron-handed absolutism of Louis XIV. 
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There was no hope for France while tournaments on a large scale 
and at  the public's expense were fashionable amongst the grands 
seigneurs. After BlCneau both armies marched to Paris to nego- 
tiate with the parlement ,  de Retz and hllle. de Montpensier, 
while the archduke took more fortresses in Flanders, and Charles 
IV, duke of Lorraine, with an army of plundering mercenaries, 
marched through Champagne to join CondC. But Turenne 
manoeuvred past CondC and planted himself in front of the mer- 
cenaries, and their leader, not wishing to expend his men against 
the old French regiments, consented to depart with a money pay- 
ment and the promise of two tiny Lorraine fortresses. A few 
more manoeuvres, and the royal army was able to hem in the 
Frondeurs in the Faubourg St. Antoine (July 2 ,  1652) with their 
backs to the closed gates of Paris. The royalists attacked all 
along the line and won a signal victory in spite of the knightly 
prowess of the prince and his great lords, but a t  the critical mo- 
ment Gaston's daughter persuaded the Parisians to open the 
gates and to admit CondC's army. She herself turned the guns of 
the Bastille on the pursuers. An insurrectional government was 
organized in the capital and proclaimed Monsieur lieutenant 
general of the realm. Mazarin, feeling that public opinion was 
solidly against him, left France again, and the bourgeoisie of Paris, 
quarrelling with the princes, permitted the king to enter the city 
on Oct. 21, 16j2. Mazarin returned unopposed in Feb. 1653. 

The Fronde as a civil war was now over. The whole country, 
wearied of anarchy and disgusted with the princes, came to look 
to the king's party as the party of order and settled government, 
and thus the Fronde prepared the way for the absolutism of 
Louis XIV. The general war continued in Flanders, Catalonia 
and Italy wherever a Spanish and a French garrison were face 
to face, and CondC with the wreck of his army openly and 
definitely entered the service of the king of Spain. The "Spanish 
Fronde" was. except for a few outstanding incidents, a dull affair. 
In  1653 France was so exhausted that neither invaders nor de- 
fenders were able to gather supplies to enable them to take the 
field till July. At one moment, near PCronne, Condi. had Turenne 
a t  a serious disadvantage, but he could not galvanize the Spanish 
general Count Fuensaldana, who was more solicitous to preserve 
his master's soldiers than to establish CondC as mayor of the palace 
to the king of France, and the armies drew apart again without 
fighting. In  1654 the principal incident was the siege and relief 
of Arras. On the night of Aug. 24-2 j the lines of circumvallation 
drawn round that place by the prince were brilliantly stormed by 
Turenne's army, and CondC won equal credit for his safe with- 
drawal of the besieging corps under cover of a series of bold 
cavalry charges, led by himself as usual, sword in hand. In 1655 
Turenne captured the fortresses of Landrecies, CondC and St. 
Ghislain. In  1656 CondC revenged himself for Arras by storming 
Turenne's circumvallation around Valenciennes (July 16), but 
Turenne drew off his forces in good order. In the campaign of 
16j7 a body of 6,000 British infantry, sent by Oliver Cromwell in 
pursuance of his treaty of alliance with Mazarin, took part. The 
presence of the English contingent and its very definite purpose 
of making Dunkirk a new Calais, to be held by England forever, 
gave the next campaign a character of certainty and decision 
which is entirely wanting in the rest of the war. Dunkirk was 
besieged promptly and in great force, and when Don Juan of 
Austria and CondC appeared with the relieving army from Furnes, 
Turenne advanced boldly to meet them. The battle of the Dunes 
(q.v.) fought on June 14, 1658, was the first real trial of strength 
since the battle of the Faubourg St. Antoine, ended in Turenne's 
victory. Here the redcoats made their first appearance on a 
continental battlefield, under the leadership of Sir \V. Lockhart, 
Cromwell's ambassador at  Paris, and astonished both armies by 
the stubborn fierceness of their assaults, for they were the prod- 
ucts of a war where passions ran higher and the determination 
to win rested on deeper foundations than in the de'gringolade of the 
feudal spirit in which they now figured. Dunkirk fell, as a result 
of the victory, and flew the St. George's cross till Charles I1 
sold it  to the king of France. A last desultory campaign followed 
in 1659-the 2 5th year of the Franco-Spanish War-and the peace 
of the Pyrenees was signed on Nov. 5. On Jan. 27, 1660, the 

prince asked and obtained a t  Aix the forgiveness of Louis XIV. 
The later careers of Turenne and CondC as the great generals- 
and obedient subjects-of their sovereign are described in the 
article DUTCH WARS. (For their earlier careers see THIRTY 

YEARS' WAR.) 
BIBLIOGRAPHY.--For the many memoirs and letters of the time see 

the list in G .  Monod's Bibliographie de l'histoire de France (Paris, 
1888). The Lettres d u  cardinal Mazarin have been collected in 9 vol. 
(Paris, 1878-1906). See P. Adolphe ChCruel, Histoire de France 
pendant la minorite' de Louis XZV, 4 vol. (1879-So), and his Histoire 
de France sous le minictire de Mazarin, 3 vol. (1883) ; L. C. de 
Reaupoil de Sainte-Aulaire, Histoire de la Fronde, 2nd ed., 2 vol. 
(1860) ; "Arvkde Barine" (Mme. Charles Vinc~ns), L a  Jeunesse de la 
grande mademoiselle (Paris, 1902) ; Duc d'Aumale, Histoire des princes 
de Conde', 7 vol. (Paris, 1889-96). The most interesting account of 
the military operations is in General Hardy de Pbrini's Turenne et  
CondS (Batailles fran~aises vol. iv); G. Patin, Lettres d u  t emps  de 
la Fronde (Paris, 1921). 

FRONT. When two great masses of air forming part of the 
atmosphere lie side by side, each horizontally uniform in air 
density but with appreciable differences in density between them 
at  each height, the heavier air lies as a thin wedge under the 
lighter air. The differences in density are associated with hori- 
zontal differences in temperature and humidity (9.v.) between 
them, and are accompanied by differences in air motion and trans- 
parency. The sloping area of contact of the two air masses is 

k I G .  I.- VARIOUS STAGES IN THE DE-I Bjerkneses' 
VELoPrnENT OF A FRO NTAL C YC LONE Their approach to the problem 

known as a frontal surface. The line marking the intersection of 
such a frontal surface with a horizontal surface, more particularly 
the earth's surface, is called a front. In middle latitudes such 
fronts, generally in motion, extend continuously for hundreds and 
often for thousands of miles over the earth. The interplay of 
great air masses at  fronts results in some of the most dramatic 
types of weather, and the study of such interplay is therefore of 
primary importance in the science of meteorology. 

Near the end of the 19th century H. Helmholtz pointed out 
that two currents of air having different densities could flow side 
by side with different speeds and with little mixing between 

( A )  Ini t ia l ly  there is a stationary may be described as fO1- 
front; ( B )  the pressure falls: cvclonic ~OTTS. There are two main t v ~ e s  
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air flow commences along the front, Of a;r masses found in middle 
accompanied by a wavelike deforma- 
tion of the front: (c) the deformation latitudes: polar air masses which 

them. H. Bigelow in 1902 stated 
that the centres of the low- 
pressure systems known as cy- 
clones are to be found along the 
line marking the boundary be- 
tween adjacent warm and cold air 
currents. Similar conclusions 
were later reached by S. Hanzlik, 
by Sir Napier Shaw and R. G. K. 
Lempfert and by H.  von Ficker. 
However, i t  was not until the 
end of World War I that the be- 
haviour of these frontal surfaces 
and fronts during the develop- 
ment of a cyclone of middle 
latitudes was described in detail, 
and an integrated picture pre- 
sented by the Norwegian meteor- 

same analyzed ologist time J. his mathematically Bjerknes. father, V. About Bjerknes, some the 

aspects of the wave motion of 
a frontal surface. Further de- 
scriptive and theoretical investi- 
gations of frontal cyclones have 
been made, largely by the Nor- 
wegian school of meteorologists 
under the leaders hi^ of the two 

increases; (D)  finally the cold front have their origin at  higher lati- 
overtakes the warm front, resulting in tudes and are iherefore'cold and an occluded front;  thereafter the cy- 
clone wanes dry, and tropical air masses which 
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originate a t  lower latitudes and are therefore warm and moist. 
The front marking the line of contact of these two main air masses 
is the polar front. The development of most cyclones of middle 
and higher latitudes occurs at the polar front and is associated with 
a deformation of it. Four stages of a typical development in the 
northern hemisphere viewed from above are shown in fig. I. 

F r o n t a l  Stages.-Stage A.-Initially there is a straight sta- 
tionary or slowly moving front extending in an east-west direction; 
a cold polar air mass lies to the north and a warm tropical one to 
the south. In  the warm air the wind is west, as indicated by the 
arrow; in the cold air the wind may be east, as shown, or west but 
with a smaller speed than that of the wind in the warm air. 

Stage B.-The pressure starts to fall near a section of the front, 
cyclonic (counterclocku~ise in northern hemisphere) rotation of 
the air commences, and simultaneously the front undergoes a 
wavelike perturbation. The forward edge of an advancing warm- 
air mass with receding cold air ahead of it is a warm front; that 
of an advancing cold-air mass before which warm air recedes is 
a cold front. T o  the west of the centre of low pressure the black 
triangles on the southern edge of the front indicate that it is a cold 
front moving southward; to the east the black semicircles on the 
northern side of the front indicate that it is a warm front moving 
northward. The warm air between the two fronts is known as the 
warm sector. 

Stage C.-As t$e pressure fall continues, the wavelike deforma- 
tion of the front increases. The cold front moves more rapidly 
than the warm one, and as a result near the centre the warm sector 
becomes narrower. During stages B and C the wave moves rapidly 
eastward along the front, with the lowest pressure at  the crest of 
the wave. 

Stage D.-Finally, near the centre of low pressure the cold front 
overtakes the warm frqnt to produce an occluded front. By this 
stage the pressure has ceased to fall and may have started to rise, 
and the eastward rate of motion of the centre has decreased. The 
cyclone is now past its prime, and its last hours are spent as a 
circular vortex of decreasing strength in which the occluded front 
gradually loses its identity as such. From birth to death, the life 
span of such frontal cyclones is from one to three days. 

Cyclones of this type sometimes occur in families. One cyclone 
grows and then dies as it moves eastward along a front; another 
develops on the same front, generally to the south of the birthplace 
of the first, and goes through the same cycle. Three or four 
cyclones developing at  intervals of several days may make up a 
family. Not all cyclones reach the unstable state represented by 
the occlusion phase. Some cease to develop at  stage B, and 
thereafter move rapidly along the front as stable waves until they 
dissipate. 

FIG. 2.- VERTICAL CROSS SECTION THROUGH A COLD FRONTAL SURFACE. 
S H O W I N G  ASSOCIATED CLOUDS AND PRECIPITATION 

I t  must not be inferred from the foregoing that all cyclones of 
middle latitudes have a frontal structure, although the great ma- 
jority do. A few cyclones develop ~vithout discernible fronts in 
them. 

V e r t i c a l  Structure.-A knowledge of the vertical structure of 
fronts is essential in understanding the weather phenomena which 
accompany them. The cold air lies as a thin wedge under the 
warm air. A cold frontal surface (shown in fig. z by a vertical cross 
section in a plane perpendicular to the surface front) has an aver- 
age slope of about I in 50. The frontal surface is steeper near 
the ground because the roughness of the latter produces a frictional 
drag nhich retards the air just above it. Often the warm air just 

FIG. 3.- VERTICAL CROSS SECTION T H R O U G H  A WARM FRONTAL SURFACE. 
SHOWING ASSOCIATED CLOUDS AND PRECIPITATION 

ahead of the frontal surface rises as the cold-air mass advances. 
When the rate of ascent of this warm air is small, not much cloud 
develops at the frontal surface. With rapid ascent, however, 
hmvy towering clouds (fig. z ) ,  perhaps giving showers or even 
thunder and lightning, may result. One often hears a comment on 
how a certain thunderstorm has cleared the air. When this 
happens, the clearing of the air is caused by the arrival of the 
cooler and drier air mass which replaces the sultry air;  the thun- 
derstorm merely develops at the cold front. A thunderstorm un- 
accompanied by a cold front affords only temporary relief. I n  
addition, as the cold front passes, the wind suddenly veers, per- 
haps from southwest to northwest, and freshens. the visibility im- 
proves and the barometric pressure starts to rise. 

A warm frontal surface (fig. 3 )  has a smaller slope, about I 

in Iyj .  Frictional forces retard the cold air near the earth's 
surface, and the slope there is less than at  higher levels. Usually 
the warm air moves more rapidly normal to the front than the cold 
air ahead of it, and therefore overruns the latter. Clouds form in 
and just below this ascending warm air. Hundreds of miles ahead 
of the surface warm front, wispy. hooked cirrus clouds (mares' 
tails) made up of ice crystals are seen. As the front approaches, 
the cloud, now of the layer type, becomes thicker and lower, and 
finally rain or snow falls steadily from it. Frequently there are 
two or more layers of stratified cloud, with clear air between 
them (fig. 3 ) .  Occasionally thunderstorms develop ahead of the 
warm front, but not so frequently as a t  a cold front, for the rate 
of ascent of the warm air is less. The passage of the a a r m  front 
is marked by a gradual temperature rise, a decrease in the rate of 
pressure fall, a veering of the wind, perhaps from south to south- 
west, and a decrease in the amount of cloud and a change in its 
type. 

The vertical structure of an occluded front (or occlusion, as it 
is often called) has several interesting features (fig. 4 ) .  When 
the cold front overtakes the warm front. the warm air which was 
previously between them (fig. I [C]) is carried aloft, and only 
cold air is left at the ground. There are two types of occlusions, 
depending on whether the air behind the cold front is colder or 
less cold than the air ahead of the warm front. When the air be- 
hind is colder than that ahead (fig. 4 [A]) ,  the former undercuts 
the latter, and the system displays many of the characteristics of a 
cold front. I t  is therefore known as a cold-front type of oc- 
clusion. At the forward part of the system, the clouds are similar 
to those which accompany a warm front. Under suitable condi- 
tions, the warm air just above the advancing cold air may ascend 
so rapidly that towering clouds form in it and showers or even 
thunderstorms occur. The warm-front type of occlusion de- 
velops when the air ahead of the warm front is colder than that 
behind the cold front and consequently the latter overruns the 
former (fig. 4 [B]), in the same way that warm air overruns cold 
at a warm front. Precipitation generally falls from the extensive 
cloud system near the frontal surfaces, but may evaporate dur- 
ing its descent through drier air below. and never reach the ground. 
The two cold air masses are sometimes so similar in physical 
properties that little change in temperature and humidity is noted 
as an occlusion passes. The chief indications of passage are the 
cessation of the pressure fall and the beginning of a rise and a 
veering of the wind, usually from southwest to northwest. 

A type of front known as an upper front is associated with OC- 

elusions, but also occurs independently of them. I n  the cold- 
front type of occlusion (fig. 4 [A]) .  the surface front is of the cold 
type and only the original narm front appears aloft. The line of 
discontinuity aloft along which the three air masses meet acts as a 



warm front, and is therefore called an upper warm front. Sim- 
ilarly, in the warm-front type of occlusion (fig. 4 [B] ), there is a 
surface front of the warm type, but a cold front aloft; i.e., an 
upper cold front. An upper front may also develop independently 
of occlusions. This type is especially prevalent to the east of an 
extensive mountain range lying in a north-south direction and 
located at  the western side of a continent. I t  occurs when air 
advances eastward from the adjacent ocean over the mountain 
range and at  the same time east of the range there is a stagnant 
mass of cold air near the surface (fig. 5).  Frequently the maritime 
air is colder than the air aloft over the continent, so that it under- 
cuts the latter, and the front is an upper cold front (fig. 5). The 
maritime air, being not so cold as the lower continental air, moves 
along aloft without disturbing it, just as if the upper boundary of 
the lower air were an elevated land surface. Clouds are usually 
present near the leading edge of the advancing cold maritime air, 
and rain or snow may fall from them. Upper warm fronts of this 
type (not illustrated) occur less frequently than the corresponding 
type of upper cold fronts. Upper fronts often travel for hundreds 
of miles before dissipating or reaching the earth's surface and 
becoming ordinary fronts. The chief manifestations of upper 
fronts observable at  the ground are the associated cloud types and 
precipitation, and a variation in the rate of pressure change as the 
upper front passes. 

Frontogenesis a n d  Fronto1ysis.-A field of air motion which 
brings two large air masses with differing properties into closer 
proximity promotes the formation of a front between them or the 
intensification of an existing front there, a process known as 
frontogenesis. Initially there may be a relatively uniform varia- 
tion of temperature or some other property in a broad zone of 
transition, perhaps several hundred miles wide, between the t
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air masses. However, a change of air flow may occur which brings 
the warm and cold air masses closer together, so that the zone 
of transition narrows. As this process continues, the zone narrows 
until it becomes a true front; i.e., frontogenesis has occurred. The 
horizontal mixing between the air masses prevents the zone from 
ever becoming less than several miles in width, and it is usually 
much wider than that. In  general, near the surface, cold fronts 
are more sharply marked, with a narrower zone of transition, than 
warm fronts. 

New fronts form mainly in polar air masses. The process of 
development occurs between their northern portions, which remain 
relatively cold and dry, and their southern sections, which have 
become warmer and moister during their journey southward. 
Fronts increase in intensity most frequently near the eastern coasts 
of the continents. 

I n  the northern hemisphere during winter there are five main 
zones of frontogenesis: ( I )  near the east coast of North America; 
( 2 )  near the east coast of Asia; (3) in the North Pacific; ( 4 )  to 
the east of Greenland; and (5) along the Mediterranean. In sum- 
mer there are three main zones only: ( I )  across Canada; ( 2 )  
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FIG. 4.- DETAILS O F  O C C L U S I O N S ,  S H O W N  BY VERTICAL C R O S S  SECTIONS 
(A )  Cold-front type of occlusion; (6) warm-front t y ~ e  of occlusion 

across northern Europe; and (3)  from northeast Russia to Alaska. 
In  the southern hemisphere the main zones lie between latitudes 
30' and so0 at  all seasons. During both summer and winter there 
are zones of frontogenesis over the ocean to the west and east of 
South America and to the east of South Africa; in January (sum- 
mer) there is a zone to the southeast of Australia and in July 
(winter) one to the southwest. 

As the zone of transition between two air masses broadens and 
the front between them weakens or dissipates, frontolysis is said 
to  occur. In the absence of frontogenesis, the horizontal mixing 
between the two masses slowly produces this result. In  other 
cases, the air flow may change and cause a decrease in the sharp- 
ness of the contrast of properties between them. 

Slope.-It is well known that in a state of equilibrium a lighter 
liquid rests on top of a heavier one; e.g., oil lies on top of water. 

1 600 MI. 

F IG.  5.- AN U P P E R  COLD F R O N T ,  S H O W N  IN A VERTICAL C R O S S  S E C T I O N .  
T H I S  T Y P E  O C C U R S  MAINLY TO T H E  E A S T  O F  A N  E X T E N S I V E  M O U N T A I N  
R A N G E  

Similarly, in the atmosphere warmer and therefore lighter air tends 
to rest above colder and therefore heavier air. But because of the 
rotation of the earth, the state of equilibrium is attained not when 
the frontal surface is horizontal, but nhen it makes a slight angle 
with the horizontal. In  1906, Max Margules developed a formula 
which expresses the slope of a frontal surface in terms of the lati- 
tude a t  which it is found, and the winds and temperatures in the 
adjacent air masses. Other factors being equal, the slope is less 
at  low latitudes than at high ones. For example, a frontal sur- 
face a t  latitude 60" will have a slope 50% greater than one a t  
latitude 35" if the distribution of temperatures and minds near 
each frontal surface is the same. The slope of a frontal surface is 
relatively large when the temperature difference between the two 
air masses is small, and small when the temperature contrast is 
large. When the difference in wind components parallel to the 
frontal surface in the two air masses is large, its slope is greater 
than when the difference is small. Margules' formula is chiefly 
valuable in providing general criteria, such as those outlined above. 

Arc t ic  a n d  E q u a t o r i a l  Fronts.-The main frontal systems of 
the earth are the polar fronts of the northern and southern hemi- 
spheres; these, although not continuous around the globe, neverthe- 
less extend for thousands of miles. Of secondary importance in 
temperate latitudes are the arctic and antarctic fronts. These 
systems occur at  high latitudes. and chiefly affect the weather of 
the polar and subpolar regions; cyclones sometimes form along 
these fronts. 

Near the equator, true fronts are rarely if ever found. The 
zone along nhich the trade wind systems of the northern and 
southern hemispheres converge, known as the doldrums, has some- 
times been called the intertropical or equatorial front. A closer 
study of this system has revealed, however, that there is little 
difference in physical properties across it and little undercutting 
or overrunning by the air masses involved, in contrast with frontal 
systems of middle and high latitudes. Rather it  is a region over 
which there is a general ascent of air which results from the 
horizontal convergence of the trade winds. I t  has therefore been 
given the more appropriate name of the intertropical convergence 
zone. Heavy cloud formations, frequently accompanied by showers 
and thunderstorms, occur in this zone. The width of the zone 
itself varies widely, being small a t  times, and at  others very large. 

The mean position of the intertropical convergence zone changes 
with the seasons: in August the farthest northward displacement 
occurs, with the zone at  latitude 5" N. over South America and a t  
latitude 25" N. over southern China; its maximum southward dis- 
placement occurs in February, when it lies near the equator be- 
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tween South America and western Africa, and at  latitude 1j0 S. 
over northern Madagascar and over northern Australia. The vio- 
lent tropical disturbances known as tropical hurricanes or typhoons 
develop at  or near this convergence zone when at  these positions 
of maximum displacement. 

See also METEOROLOGY ; WEATHER FORECASTING. 
B I B L I O G R A P H Y . - . / ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  Weather  ;2lanual (1938) ; D. Brunt, 

Physical and Dynamical  ~I fe teorology,  2nd ed. rev. (1939) ; E. W. 
Hewson and R. W.  Longley, Meteorology, Theoretical and Applied 
(1944); F. A. Berry, et al. (eds.), Handbook  o f  AMeteorology ( 1 9 l j ) .  

(E. W. HE.) 
FRONTENAC ET PALLUAU, LOUIS DE BUADE, 

COMTE DE (1620-1698), French-Canadian statesman, governor 
and lieutenant general for the French king in La N o u v e l l e  F r a m e  
(Canada), son of Henri de Buade, colonel in the regiment of 
Navarre, \$as born in the year 1620. Louis de Buade served in 
1635 under the prince of Orange in Holland, and fought in many 
engagements in the Low Countries and in Italy. His service 
seems to have been continuous until the conclusion of the peace of 
Westphalia in 1648, when he returned to his father's house in 
Paris and married Anne de la Grange-Trianon, a girl of great 
beauty, who later became the friend and confidante of Anne Marie 
de Rlontpensier. Incompatibility of temper led to a separation, 
the count retiring to his estate on the Indre, where by an extrava- 
gant course of living he became hopelessly involved in debt. In 
1669, when France sent a contingent to assist the Venetians in 
the defense of Crete against the Turks, Frontenac was placed in 
command of the troops on the recommendation of the vicomte de 
Turenne. In  this expedition he won military glory; but his fortune 
was not improved. 

At this period the affairs of New France claimed the attention 
of the French court. Frontenac was appointed to succeed R6my 
de Courcelle as governor, and arrived in Quebec on Sept. 1 2 ,  1672. 
I t  was immediately evident that he proposed to pursue a policy 
of colonial expansion, and to exercise an independence of action 
that did not coinc~de with the views of Louis XIV, or of his 
minister Jean Colbert. One of the first 'acts of the governor, by 
which he sought to establish in Canada the three estates-nobles, 
clergy and people-met with the disapproval of the French court, 
and measures mere adopted to curb his ambition by increasing the 
power of the sovereign council and by reviving the office of 
intendant. Frontenac soon became involved in quarrels with the 
intendant touching questions of precedence, and with those priests 
who ventured to criticize his proceedings. The church in Canada 
had been administered for many years by the religious orders; for 
the see of Quebec had not yet been erected. But three years 
after the arrival of Frontenac a former vicar apostolic, Francois 
Xavier de Laval-Montmorency, returned to Quebec as bishop, 
with a jurisdiction over the whole of Canada. In him the governor 
found a vigorous opponent who was determined to render the 
state subordinate to the church. Frontenac had issued trading 
licences which permitted the sale of intoxicants. The bishop, sup- 
ported by the intendant, endeavoured to suppress this trade, and 
sent an ambassador to France to obtain remedial action. The 
views of the bishop were upheld, and henceforth authority was 
divided. Troubles ensued between the governor and the sovereign 
council, most of the members of which sided with the one perma- 
nent power in the colony-the bishop; while the intrigues of the 
intendant, Duchesneau, were a constant source oi ~ t r i f e .  At last 
both governor and intendant were recalled to France in the year 
1682. 

During Frontenac's first administration many improvements 
had been made in the country. The defenses had been strength- 
ened, a fort was built a t  Cataraqui (now Kingston), Ont., bear- 
ing the governor's name, and conditions of peace had been fairly 
maintained between the Iroquois on the one hand and the French 
and their allies, the Ottawas and the Hurons, on the other. The 
recall of the governor was ill-timed. The Iroquois were assuming 
a threatening attitude toward the inhabitants, and Frontenac's 
successor, A. J. L. La Barre, was quite incapable of leading an 
army against such cunning foes. At the end of a year La Barre 
was replaced by the marquis de Denonville, a man of ability and 
courage, who, though he showed some vigour in marching against 

the western Iroquois tribes, angered rather than intimidated them, 
and the massacre of Lachine (Aug. 5 ,  1689) must be regarded as 
one of the unhappy results of his administration. 

The affairs of the colony were now in a critical condition, and 
Louis XIV once more sent out Frontenac. He arrived in Quebec 
as governor for the second time on Oct. 15, 1689, and confidence 
was at  once restored. But on Oct. 16, 1690, several New England 
ships under the command of Sir William Phipps appeared off the 
Island of Orleans, and an officer was sent ashore to demand the 
surrender of the fort. Frontenac repulsed the enemy and pre- 
pared to follow up his advantage by an attack on Boston from the 
sea, but his resources were inadequate for the undertaking. In  
1696 Frontenac, now 76 years of age, decided to take the field 
against the Iroquois. On July 6 he left Lachine for the village of 
the Onondagas, where he arrived a month later. I n  the meantime 
the Iroquois had abandoned their villages, and as pursuit was im- 
practicable the army commenced its return march on Aug. 10. 

Frontenac died on Nov. 28, 1698, a t  the Chbteau St. Louis after 
a brief illness, deeply mourned by the Canadian pe,ople. He was 
fearless, resourceful and decisive, and triumphed as few men could 
have done over the difficulties and dangers of a most critical 
position. 

See Count  Frontenac;by W. D. Le Sueur (Toronto, 1906); C o u n t  
Frontenac and N e w  France under  Louis  X I V ,  by Francis Parkman 
(Boston, 1878) ; Le C o m t e  de  Frontenac, by Henri Lorin (Paris, 
1895) ; f iontenac e t  ses anzis, by Ernest Myrand (Quebec, 1902). 

(A.  G. D.) 
FRONTIER, BATTLES OF THE. The generic name of 

"battles of the frontier" covers the whole of the actions fought a t  
the opening of World \liar I in Aug. 1914> on or 'near  the 
French frontiers. For convenience, these are here divided into six 
sections, each of which deals with a more or less distinct part of 
the series of operations. These are: I. Early battles in Upper 
Alsace; 11. First battles in Lorraine; 111. Battle of the Ardennes; 
IV. Charleroi and Mons; V. Le Cateau; and VI. Guise. 

I. EARLY BATTLES IN UPPER ALSACE 

I t  was laid down in the original French plan ( s e e  WORLD WAR) 
that the action of their right wing would be much assisted by a 
preliminary operation in Upper Alsace to be carried out by the 
7th corps and 8th cavalry division; this force was to advance 
by Mulhouse on Colmar, so holding fast the hostile forces in that 
area, besides encouraging the Francophile elements of the popula- 
tion to throw off the German yoke. In  accordance with this plan, 
Gen. Dubail, commanding the 1st army on the right of the French 
line, issued orders on Aug. 5 for this operation to commence on 
the 7th, and by the evening of Aug. 8 the French had secured 
Mulhouse and taken up a defensive position around that town, 
the weak German covering troops falling back before them to the 
east bank of the Rhine. Their success, however, was short-lived; 
Gen. Josias von Heeringen, commanding the 7th German army, 
was already planning a counter offensive with the 14th and 15th 
corps. then detraining in the area Colmar-Breisach, and on Aug. 10 

the French, heavily attacked by these superior forces, were forced 
to evacuate Mulhouse and commence a retreat which by the 12th 
had brought them back to within 10 mi. of Belfort. On neither 
side had the conduct of the operations been a model of skill, but 
the Germans had at  least the satisfaction of having scored the 
advantage in the first clash of arms. 

The French high command now decided to entrust the execu- 
tion of the task in which the 7th corps had so completely failed 
to a newly formed army of Alsace under Gen. Paul Pau, compris- 
ing, besides that corps, one additional regular division, and three 
reserve divisions. The concentration of this new army and the 
preparations for a renewed advance could not be completed before 
Aug. 14, by which date the 7th German army, in expectation of 
the main French offensive in Lorraine, was concentrating all its 
forces to the north, leaving in Upper Alsace only three weak bri- 
gades of second-line troops. These were, of course, easily driven 
back by Pau's army, which by Aug. 2 0  had reoccupied Mulhouse, 
together with hlunster to the north and Altkirch to the south, and 
had cleared Upper Alsace entirely of the enemy. But the object 
of holding important hostile forces and so assisting Dubail's 
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army now engaged in the main offensive had not been achieved; 

M A P  OF " BATTLES OF T H E  FRONTIER"  I N  WORLD W A R  I ,  S H O W I N G  MONS, 
CHARLEROI AND LE CATEAU. WHERE E N G A G E M E N T S  OCCURRED I N  AUG. 
1914 

nor could Pau from his present position even cover its right flank 
effectively. I t  was therefore decided to withdraw him. On Aug. 
20 the short-lived Army of Alsace was dissolved, the troops com- 
prising it being placed under Dubail or dispatched to other parts 
of the front. The early French operations in Upper Alsace had 
been unproductive of either political or military advantage and 
had absorbed forces which might have found more useful em- 
ployment else\rhere. (E. W. s.) 

11. FIRST BATTLES IN LORRAINE 

The first French plan (General Instruction No. I of Aug. 8, 
1914) was purely offensive. I t  proposed to seek action with all 
forces united with the right on the Rhine. The two armies of 
Lorraine (1st and 2nd) were to lead, the 1st (Gen. Augustin Y. E.  
Dubail) in the direction of Saarburg, after having thro
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n back the 
7th German army toward Strasbourg and Lower Alsace, while an 
isolated corps svould make a diversion to the east of the Vosges. 
The 2nd army (Gen. Edouard de Castelnau), covering itself from 
Metz, was to attack in the direction of Saarbriick, pivoting on 
Dubail's in the neighbourhood of fitangs. . The two left corps 
were to the west of the Moselle, with a view to their eventual 
employment in the north. 

Disposition of Forces.-In front of Dubail's and De Castel- 
nau's armies the Germans had approximately equal strength (6th 
and 7th armies). They would at  first keep to the defensive, 
acting as a pivot to the huge wheel being made by their centre 
and right. The rapidity of the invasion of Belgium determined 
the French to hasten the operations in the east in order to make 
a diversion. On Aug. 13 Dubail's army had t:i70 corps on the 
Meurthe (8th and 13th). Dubail counted besides on the co- 
operation of the two right corps of De Castelnau's army and on 
that of the ~ 1 s t  corps descending from the Vosges on his right. 
On Aug. 16 the 2nd cavalry corps was placed under his orders. 
The final concentration of the complete fighting force, however, 
could not be complete until the 18th. Tievertheless, the 13th and 
8th corps moved on the 14th, and on the 15th entered Cirey 
and Blamont, pushing back the 1st Bavarian corps, which retired 
to~vard Saarburg. 

By the evening of the 17th the two French corps had reached 
the line Vasperveiller-Aspach-St.'Georges, and the ~ 1 s t  extended 
the line toward the Vosges. The 2nd cavalry corps had orders 
to go ahead on the 18th toward Saarburg, which was entered 
after a skirmish. The zrst corps pushed to the northeast as 
far as Walscheid; the 13th held the heights north and east of 
Saarburg; the 8th, marching on Heming, seized the passage of 
the llarne-Rhine canal and entered Saarburg. The 2nd cavalry 
corps bi\ ouacked toward Diane-Capelle, in liaison with De Castel- 
nau's army, which had reached the line Blsping-Chgteau Salins. 
The Germans held entrenched positions on a front of 40 mi., from 

the neighbourhood of Dobbenheim to Biberkirch. 
Dubail 's Offensive.-It was decided that Dubail's army 

should attack with its left northwest of Saarburg, its centre and 
right standing fast to repulse an eventual counterattack in the 
Vosges. The 2nd cavalry corps was to move on Saar-Union in 
order to operate south of the Saar. On Aup. 19 the 8th corps 
commenced the attack before dawn, gained the terrain north- 
west of Saarburg, and repulsed a counterattack. On the 20th i t  
resumed the offensive, but during the morning it  became evident 
that it was incapable of opening a passage for the cavalry corps; 
indeed. it  was necessary to bring back a division on the canal 
with heavy losses. In the centre and on the right the French were 
more fortunate. The ~ 1 s t  corps met no resistance on the ~ g t h ,  
and the 13th had not yet been engaged. 

On Aug. 20, the 21st corps, attacked by the German 14th 
corps, inflicted on it a serious check near Walscheid; the 13th 
corps, coming into line, attacked to the northeast of Saarburg, 
disengaging the right of the 8th corps. which held the town until 
nightfall. Dubail's intention was to entrench on the front Kerp- 
rich-Soldatenkopf, and to undertake afterward a methodical ad- 
vance; but the check to De Castelenau's army led Joffre to direct 
a retreat in Lorraine. On the morning of Aug. 21 Dubail's army 
retired slowly toward Blamont. Aftenvard i t  was necessary to 
accelerate the movement on account of the rapidity of D e  Castel- 
nau's retreat. On the evening of the 23rd, Dubail held a front 
from Dames-aux-Bois to the Col du Bonhomme. His army had 
suffered h e a ~ y  losses, the casualties in the 8th corps amounting 
to more than 50%. 

D e  Castelnau's Offensive.-The offensive of D e  Castelnau's 
army had been still less fortunate. On Aug. 14 the 16th and I 5th 
corps moved in the direction of Avricourt, u i th  the bulk of the 
zoth, the remainder covering the front to the north. I n  the eve- 
ning the army faced to the northeast on the high ground a t  
Gondrexon, the 15th corps alone having been stopped by the 
enemy a t  Rfoncourt. On Aug. 15 the advance still suffered a 
brake by the condition of the I jth corps, which had suffered 
heavily, but the 16th and 20th corps made fair progress. The 
9th corps remained on the Grand CouronnC east of Xancy and 
sent out detachments toward the northeast. 

On Aug. 16 the Germans continued their retreat and the French 
follo\ved rapidly as far as Morhange, northwest of Donnelay. 
On the 17th the army u a s  to swing around to the northwest toward 
Delme-Chateau Salins-Dieuze. The 16th corps progressed with- 
out difficulty; the I j th occupied llarsal,  but could not bring its 
main body beyond the Seille; the 20th corps, in possession of 
Chgteau Salins, reconnoitred toward the north. Rearguard fights 
only were expected, but on Xug. 18 the 16th corps from the early 
morning met the enemy in strength. The German artillery held the 
15th corps in the valley oi the Seille and prevented it  from oc- 
cupying Dleuze. The 16th corps had to fall back on Angviller, 
and only the 20th advanced to the north of RIorville-les-Vic and 
Chbteau Salins. In spite of the loss of the 9th corps, sent to 
the 4th army on Aug. 18. De Cdstelnau ordered for the 19th 
the continuation of the offensive in  the direction of Loudrefing, 
Bensdorf and Xlorhange. 

Re t rea t :  Aug. 19-20.-From the morning of Aug. 19 the 
16th corps was stopped on the Salines canal; the I j th  could 
not pass Zommange and Vergaville; and only the 20th could 
make a real advance, pushing a brigade as far as RIorhange. The 
68th reserve division, which had relieved the 9th corps, in- 
sufficiently covered the left of the 20th corps. D e  Castelnau 
ordered for Aug. 20 a combined attack by the t v o  other corps on 
the line Cutting-Dommon-Bassing; the zoth was to consolidate 
its posit~ons, ready to march to the north or northeast. On the 
20th the corps on the right, instead of progressing, was attacked 
and even thrown back. The zoth, having attacked and not having 
improved its position. was stopped by D e  Castelnau, but the 
Germans, taking the offensive in turn, threw the leit back on 
Chbteau Salins. The right follolved this movement on Lidrequin 
and the 65th division resumed its position of the previous day. 
At 4 P.M. the general ordered a retirement, which began during 
the night and continued through Aug. 21 under the protection of 
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the  20th corps and the 68th division. I n  spite of the arrival 
of two new reserve divisions and the 2nd cavalry corps. De Cas- 
telnau had to retire to the west of the bleurthe, his left to St. 
Nicholas. T o  the, north. three divisions held the Grand Couronnk. 

Duba i l ' s  Action.-On Aug. 23, Dubail's army commenced 
a three-weeks' battle destined to stop the enemy and aid De  
Castelnau, who was heavily attacked. T o  effect this i t  took the 
offensive on Aug. 24 and 2 5 ,  while D e  Castelnau's army threw 
back the Germans to the riortheast. From the 28th to the 31st 
the  Germans held up Dubail's advance, and their 6th and 7th 
armies even aimed a t  forcing "the gap of Charmes," in such a 
manner as to carry out an enveloping movement to the west of 
the  Vosges. This action was helped by the French zrs t  corps 
being dispatched to take part  in the battle of the Marne. 

From these circumstances there resulted a series of very con- 
fused fights extending over a large front between the Grand 
CouronnC and the Vosges. On Sept. 6 the 7th German army, 
facing Dubail, was broken up, divided between the 6th army, and 
the main German right wing was then engaged on the Ourcq 
against Gen. Michel Joseph Maunoury. But Dubail's army was 
also enfeebled by the removal, westward also, of the 13th corps; 
and a t  the same time D e  Castelnau lost the 18th division and the 
15th corps. Clearly both sides had given up the idea o i  striking 
seriously in Lorraine. After having gloriously held its positions 
to  the  east of Nancy and on the Meurthe, D e  Castelnau's army was 
itself to be broken up. to be reconstituted on the left o i  the French 
armies in the "race to the sea." 

Thus, after checks resulting from a n  inopportune offensive, 
Dubail's and D e  Castelnau's armies had been first able to stop 
the German progress, then to throw the enemy back to the fron- 
tier. Moreover, their merit was a11 the greater as they had been 
constantly weakened by the withdrawal of their best units. Dur- 
ing the battle of the hfarne they provided the unshakable pivot 
of the vast movement undertaken by the Allies. I t  was because 
of their efforts that that movement succeeded. But they had paid 
the  price. A single reserve division between Aug. 24 and Sept. 
12 lost 140 officers and more than 5,000 men. 

BIBLIOCRAPTIY.-R. Christian-ForgC, Movhange e t  les Marsouins e n  
Lovvaine (1916) ; J .  B. J .  Rimbault, Journal  de  Canzpagne d ' z ~ n  oficier 
d e  ligne (1916); M .  Barrks, Voyages  de  Lorraine e t  d' i irtois (1916); 
A. Bcrtrand, L a  Vic to ire  de  Lorraine:  Carnet  d ' z ~ n  of ic ier  de  Dragons 
(1917) ; I-. Dubail, Qzratre anfte'es de  conzmandement ,  vol. i. (1920); 
A. Dubois, D e u x  ans  de  conzvtzandenzent, vol. i. (1921). (B. E. P.) 

111. BATTLE OF T H E  ARDENNES 

On the outbreak of World War I, the 3rd, 4th and 5th French 
armies concentrated toward the frontier. west of the Meuse. On 
hearing of the German attack on LiCge, Gen. Joseph Joffre decided 
to post the 5th army (Gen. Charles Louis Lanrezac) toward the 
Sambre and to direct the 4th army, which he had grouped hetween 
Vitry-le-Franfois and Sainte-Menehould, in the region of Stenay. 
T h e  concentration, which had scarcely begun on Aug. 8,  was nearly 
finished on the 14th. Until the commander in chief had all his 
iorces a t  hand, the covering troops were not to be  drawn into an 
important action. T h e  German high command had made a similar 
decision, hence the battle of the Ardennes was the "battle of the 
two blind men." 

F r e n c h  Plan of Attack.- The German plan of operations 
placed the 5th army between Thionville and Tintigny, the 4th 
between Tintigny and the Meuse de Dinant (the Meuse between 
hfezikres and Kamur ) ,  the 3rd army between Dinant and the 
Sambre, the and on the Sambre, and the 1st in the neighbourhood 
of &Ions. The  3rd army was still in the Ardennes behind the 4th 
and the 1st army was hastening toward Brussels and Ant~verp, 
when on Aug. 2 2  Joffre decided to attack. I t  was certainly a 
strategic success to bring about a battle with all his forces in the 
Ardennes, while the 3rd German army was unable to take part 
in it. Joffre had disposed his 3rd and 4th armies in echelon. the 
left in front. so that he could face the north or east as he x~ished. 
On ;lug. 16 he decided to attack toward the north with these two 
armies massed, jvhile the ;th cavalry division reconnoitred to- 
ward Thionville. and the 4th and 9th cavalry divisions to the 
north toward the Meuse. The result was that in front, and almost 

every~l-here. the army corps had only weak and  insufficient 
cavalry for reconnoitring purposes. 

During the night of Aup. 20-21 the whole mass moved forward. 
The only instructions given by Joffre were ''to attack the enemy 
~vherever met." H e  estimated that the 4th army ~vould have 
almost nothing in front of i t ,  and yet i t  77.35 precisely there that 
the Germans had their 4th and 3rd armies. the 3rd being behind 
the 4th. The French Lorraine army. which consisted of groups 
of reserve divisions. was placed under the command of General 
ilfaunoury with orders to defend the Hauts de l leuse ,  or eventu- 
ally, in the event of the advance of the 3rd army, to besiege l l e t z  
and Thionville. These reserve divisions xvere mobilized after the 
active forces, the men were elderly, they had few officers, and 
their staffs were inexperienced, so that the 3rd army could get 
little help from them. 

On the evening of Aug. 21! after a long period, during which 
only patrols had been encountered, the 3rd army arrived on the 
line Conz-Lagranville-Tellancourt-Virton. At Virton, the left  
corps tried to get in touch with the right of the 4th army. The  
line continued by Villers-la-Loue, Geronville, Florenville and the 
Semoy. The 4th army (De  Langle de Cary) was to push on 
toward the north, while the 3rd army was to cover its right 
against any attack coming from the north or east. Everywhere 
the advance was made in divisions except for one corps, which 
marched entire on a single road. 

On Aug. 2 2  all the columns started in a fog a t  a very early hour 
for a long march with the idea of "attacking the enemy wherever 
met." To march quickly rather than to take precautions was the 
order of the day, and almost every\\-here the presence of the 
Germans ~ v a s  only discovered by receiving shell fire. In  the 3rd 
army. the j th  corps sent its infantry to the attack without the 
support of artillery. and it suffered such terrible losses that the 
leaders became completely unnerved, and Gen. Paul Grossetti, 
chief of the staff, had to intervene to prevent a precipitate retreat. 
In the 4th army the Colonial corps exposed a division a column- 
of-route to the German guns. The 1;th corps also suffered from 
a sanguinary surprise. But the most serious danger arose on 
the right wing of the 4th army, uncovered by the premature 
check of the 4th corps a t  Virton, and on the exposed right wing 
of the 3rd army. 

Fortunately, the and corps was in a single column, so that the 
rear division was able to make up for the absence of the 4th 
corps. On the right of the 3rd army there was a leader, General 
Hache. who with his heroic division gained the necessary time 
for the other divisions to fall back. The Germans did not exploit 
their tactical success but remained practically stationary in their 
positions. This battle of the Xrdennes taught the French the 
neczssity for co-operation of all arms in the field of battle. On 
Aug. 23, 24 and 2 5  the two armies retired slowly m-ithout being 
disturbed. 

L o r r a i n e  A r m y  Dissolved.--On the morning of Aug. 25, the 
right of the 4th army retired between the Chiers and the Aleuse; 
the 3rd ariny also approached the Meuse facing eastward. Thus 
the two armies practically became one, and it  is regrettable that 
from this time they were not placed under one leader. On the 
same day, the 4th corps (3rd army) suffered a severe reverse 
at 1Iarville and they feared they would lose their corps artillery, 
but the 2nd corps came to their assistance and convoyed this 
arti l len to Stenay, where they crossed the Meuse. This shows 
ho~v intimate was the co-operation between the two armies. I t  
was on Xug. 2; also that Joffre decided to reinforce the left of 
the Allied armies and to lose ground in order to gain the necessary 
time for his strategic plans. The Lorraine army was dissolved; 
one group of divisions was to defend the Hauts-de-hleuse; the 
j j t h  and j6th divisions were entrained for Montdidier. Gen. 
l launoury had in these two divisions the nucleus of that 6th 
army which determined the victory of the Marne. 

On the morning of Aug. 26 the entire 4th army was on the left 
bank of the hleuse, with cavalry connecting it  xvith the 5th army. 
On its right flank it ~ v a s  in immediate contact with the 3rd army. 
So much feared was the envelopment of the 3rd army's right, 
that a cavalry division was sent to the rear to Dombasle, between 
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Verdun and Clermont, as if an  extensive enemy movement was 
expected to  take place south of Verdun. The 3rd army took no 
part in the battle of the bleuse. 

Defense  of t h e  Meuse.-On Aug. 26 the orders ran: "From 
tomorrow the 4th army will fight a decisive battle on the RIeuse 
. . . The  corps will make every effort to prevent any attempt of 
the enemy to cross the river." Generally speaking, this army was 
some distance from the left bank. I ts  object was to carry out 
vigorous counterattacks against German infantry who had 
passed the river before its artillery could come to its support. 
The colonial corps was somewhat driven back by the Germans. 
who had crossed a t  Inor and Pouilly, but the arrival of reinforce- 
ments from the 2nd corps soon checked this. The struggle LTas 
severe on the whole front.  On the right wing the 2nd corps had 
decided successes, three times throwing the Germans back into the 
river a t  Cesse and Luzy. On the left  wing, the success was still 
more marked. 

There the 11th corps, reinforced by two reserve divisions, 
gained the battle of La lIarfCe. A German division, making the 
same mistake as did the French a t  the battle of the Xrdennes, ad- 
vanced in massed formation without artillery and was crushed. 

On the evening of Xug. 2;: D e  Langle de Carp gave the follow- 
ing order: "At all costs the Germans must be thrown back into 
the river Meuse." However, *lug. 28 was not so active as the 
previous day; the Germans scarcely attacked a t  all, and the 
orders given by Joffre for the coming retirement to the Xisne kept 
the 4th army to its ground. On the 29th the retirement towards 
the . l ime commenced-the battle of the Aleuse was ended. The 
French 4th army had repulsed the German 4th army. 

B a t t l e  of S i g n y  1'Abbaye.-The French 5th army, having 
been beaten by the German and army on Aug. 2 2  and 23: had to 
retreat, leaving a gap 25 mi. wide between it and the 4th army. 
The Germans of Hausen's 3rd army poured into this open space. 
Gen. Dubois was ordered to fill up this gap and to cover the left 
of the 4th army, and was given command of the 9th corps, com- 
posed of the 17th division, the bloroccan division: and the 9th 
cavalry division. Two roads led to the region occupied by the 
Germans a t  Rethel. The  road Mezikres-Rethel was barred by 
the 17th division and the 9th cavalry division a t  Guignicourt, 
the road from Rocroi to Rethel by the hloroccan division a t  Signy 
1'Abbaye and Launois. 

On Aug. 28: the 17th division, hearing the guns from La 
MarfCe, had its attention drawn in that direction. On the same 
day, a t  3 A.M.,  the advanced posts of the hloroccan division were 
attacked by the 12th (Saxon) corps. At 11 A.M. the >loroccan 
division \\-as turned in the west by the enemy, who seized Signy 
1'Abbaye and so opened up the way to Rethel. But the Germans 
did not exploit their success and allowed themselves to be checked 
a t  Sovion-Porcien. The  battle manoeuvres lasted through .lug. 
29 and 30. Dubois, by clever movements, brought his forces to 
the north of Rethel, having thus accomplished his difficult mission. 

(L. E. V. C.) 

IV. BATTLES O F  CHARLEROI AND MONS 

T h e  series of encounters between the Allied left and German 
right wings in southern Belgium during the third week in Aug. 
I914 may be subdivided into the battle of Charleroi, in which the 
French j th  army was attacked and defeated by the German and 
and 3rd armies, and the battle of Alons. subsequent to which the 
British expeditionary force retired southward before the Ger- 
man 1st army. 

1. THE PRELUDE TO THE BATTLES 

(a) G e r m a n  M o v e m e n t s  P r i o r  t o  t h e  Battles.-The Ger- 
man plan of campaign in 1914, which in its general lines fol- 
lowed that drawn up some ten years before by Schlieffen, the 
then chief of the great general staff, involved an advance with 
a strong right winq through Belgium. so as to turn the fortresses 
on the French eastern frontier, and with the centre through the 
Belgian Ardennes and Luxembourg, pivoting on the fortified area 
Thionville-hletz. The  three German right-wing armies concen- 
trated in the area betneen the German western frontier v i th  

Holland, Belgium and Luxembourg, and the line of the  lower 
Rhine and Aloselle from Duisburg to Treves. T h e  1st army 
(Kluck) on the extreme right, compr'ising four first-line corps and 
two second-line corps, assembled to the northeast of Aix-la- 
Chapelle; the and army (Biilow) on its left, comprising three 
first-line corps and three second-line corps, to the east and south 
of Aix-la-Chapelle; the 3rd army (Hausen), comprising three 
first-line corps and one second-line corps, to the east of the line 
St. ITith-Bitburg. Two cavalry corps were also allotted to the  
right wing, together with certain ancillary troops. I n  all, the  
three armies therefore comprised 20 first-line and I 2 second-line 
infantry divisions and j cavalry divisions, and their concen- 
tration was completed by Aug. 14. The fall of the last forts of 
LiCge early on the 16th having opened the TTay for their advance, 
the  1st and 2nd armies crossed the Meuse between the Dutch 
frontier and Huy during the course of the next few days, and  
came into contact with the main body of the Belgian army de- 
ployed behind the line of the Geete betxeen Diest and Tirle- 
mont. By the evening of the 20th the Belgians had been forced 
to  seek shelter in Antwerp; the 1st army had occupied Brussels 
and the country to the south as far as Waterloo; the  2nd army 
on its left continued the line southeastward tonard the  Belgian 
fortress of Namur, nhich its two left-wing corps were observing; 
and the 3rd army east of the Aleuse, having made its way 
through the northern Ardennes, was approaching the line of that  
river between Kamur and Glvet. At the headquarters of Bulow, 
who had been placed in general control of the operations of both 
the 1st and 2nd armies, l t  was belleved that strong French forces 
(about five corps) were moving forward into the angle between 
the Sambre and the Meuse. that the British would shortly eom- 
plete their landing a t  Boulogne and move thence on Lille, though 
their arrival in the near future was not to be expected. On the  
morning of the 20th Bulow received orders from the  German 
supreme command that his two armies should co-operate with 
the 3rd army in an attack on the French forces west of Xamur ;  
the details of the combined attack were left to be mutually ar-  
ranged between him and Hausen. 

( b )  F r e n c h  M o v e m e n t s  P r i o r  t o  the B a t t l e  of Char1eroi.- 
T h e  French 5th army, the role of which as laid down in plan 17, 
was to act offensively in conjunction with the 4th and 3rd armies 
on its right, to the north of the line Verdun-hletz against the 
enemy right wing, concentrated on the Franco-Belgian frontier 
between Longwy and Hirson; i t  comprised four corps (each of. 
two divisions), two Algerian divisions, and a cavalry corps of 
three divisions. 

T h e  army commander. Gen. Lanrezac. from the first believed 
that  the main strength of the forces opposed to him was to  be 
expected north of the bleuse. and that the projected offensive 
across that river through the Ardennes would therefore be imprac- 
ticable, and he took every opportunity of impressing this view on 
Gen. Joffre. The  latter, on the other hand, adhered t o  his plan 
f o r  an  offensive across the l l euse  into the Ardennes, nh ich  he 
estimated would break in the enemy's centre, nullify any ad- 
vantage gained by their right wing in Belgium, and even force 
its tvithdrawal. All he considered necessary was to extend the 
left wing of Lanrezac's army to the north toward Namur  and 
place a group of three reserve divisions behind it  around Vervins. 
A hostile attack on Dlnant on Aug. 14 and increasing evidence 
of the great German strength north of the Meuse finally induced 
him, while still maintaining his project for an offensive by the 
3rd and 4th  armies, to move Lanrezac's army northward to  the 
area Mariembourg-Philippeville, so as to be in a position to  meet 
the  danger from the north. 

Between Aug. 16 and 20, therefore, Lanrezac's a rmy  carried 
out a change of front and a flank march which brought i t  t o  a 
new position south of the  Sambre between the western defenses 
of Namur and Thuin, ~ ~ i t h  advanced guards holding the  bridges, 
and one corps (1st) facing east along the Meuse betlieen Givet and 
Namur to guard its right flank. I ts  further action as laid down 
by Joffre on the 18th n a s ,  in conjunction with the British and 
Belgian armies, either directly to oppose a hostile advance astride 
the Aleuse betneen Givet and Brussels, or,  if the main enemy 
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strength lay south of that river, to act against his right flank in 
the northern Xrdennes. On the zoth, however, i t  became known 
that the Belgian army was in full retreat on Antwerp, while 
Sir John French had informed Lanrezac at  an interview on the 
17th that the British expeditionary force would not be ready for 
action before the 24th. As regards the enemy, Lanrezac believed 
them to have nine or ten corps available for active operations 
against him north of the Jleuse and another two in the angle 
southeast of Samur.  His intention was no\%- to close up his army 
on the 21st and aznd, establish himself in a defensive position, 
and cross the Sambre early on the 2grd. 

(c) Bri t i sh  Movements  P r i o r  t o  t h e  B a t t l e  of Mom.-The 
mobilization of the British expeditionary force (B.E.F.) was 
completed by Aug. 9 and the transport across the channel of its 
four infantry divisions and five cavalry brigades took place with- 
out interruption betneen the 12th and 1 7 t h  Field Rlarshal Sir 
John French, the commander in chief, had received instructions 
to co-operate with the French but as an independent commander 
only, .and to be cautious of exposing his small and precious force 
to serious danger or losses. After a series of conferences with 
Joffre and Lanrezac, i t  was agreed that the B.E.F. should take 
part in Lanrezac's offensive, moving on the left of Lanrezac by 
Spignies on Xivelles, and as a preliminary should move fonvard 
from its concentration area east of the general line Maubeuge- 
Landrecies-Bohain to a position of assembly about Mons. 

2. T H E  BATTLE O F  CHARLEROI 

(a) A u ~ .  21.-During the 21st .the German 1st army con- 
tinued its southwesterly advance and the 3rd army closed up 
to a line a few miles east of the Rleuse. Bdlow's orders for the 
z ~ s t  were that the and army on the n ~ s t  would continue its 
advance to the Sambre, but as the 3rd army was not yet in 
position, it was agreed between the two commanders that the 
combined attack by the two armies against the enemy southwest 
of Namur should not take place until the 23rd. The right wing 
of the and army reached the line of the Canal du Centre west of 
Gosselies, driving back the French cavalry. while the left began 
operations against the eastern forts of Namur. The centre, how- 
ever, early in the afternoon came into contact with the right of 
the French 5th army on the line of the Sambre and forced its way 
across the river. Thus on the evenine of the zrst the German 2nd 
army secured the crossings both of ?he Canal du Centre and of 
the Sambre, and was in position ready to carry out its part in 
the combined attack arranged with the 3rd army for the agrd. 

The French right on this evening had taken up a new de- 
fensive position running from Fosse to Marchienne au Pont. The 
left was approaching Thuin. with the cavalry covering its western 
flank. Of the group of three reserve divisions which had de- 
trained around Vervins, one was on its way to relieve the 1st 
corps. still guarding the army right on the Meuse south of Samur;  
the other two were moving north and had reached Avesnes. In  
these positions Lanrezac decided to await further hostile attacks. 

(6 )  A u ~ .  22.-Buloa's orders for the zznd envisaged nothing 
more than a general closing up of the and army on the north bank 
of the Sambre and preparations for an advance across that river 
on the zgrd, so as to open the passage of the Meuse for the 3rd 
army. The 1st army was directed to close up to a position \\,hence 
it could support the right of the 2nd army. News which arrived 
at  2nd army H.Q. in the course of the morning, however, caused 
a radical change of plan; it appeared from this that the French 
immediately south of the Sambre were chiefly cavalry and that 
their main forces were no farther north than the line Beaumont- 
Philippe\.ille. Bulow, faced with the alternative of throlring 
overboard his prearranged scheme of co-operation with the 1st 
and 3rd armies, or of losing so apparently favourable a chance 
of securing the passage of the Sambre a t  little cost, decided about 
noon to attack forthwith. Orders were accordingly issued to all 
corps; the 3rd army was asked also to push forward. 

The right of the 2nd German army encountered no very serious 
opposition, and by the evening, had succeeded in setting foot on 
the right bank of the river. I n  the centre, however, the struggle 
was much more severe. I n  the early morning the French right 

wing launched a series of counterattacks in the hope of regain- 
ing the ground lost on the 21st; these met with only partial 
success, and were finally beaten back with heavy loss. A stand 
was made on the line Fosse-Gerpinnes; where for some hours the 
fight swayed to and fro without any decided success on either 
side. 

Finally, however, the Germans succeeded in breaking into the 
positions held by the French, who were driven back once more 
to the line St. Gerard-Nalinnes, where they reorganized and 
prepared for a new defense on the morrow. Their left wing was 
not seriously attacked and maintained its positions. 

For the aznd, the German 3rd army had been ordered merely 
to close up on the east bank of the Meuse, and began preparations 
for  the passage of the river on the morrow. During the day news 
came in to Hausen that the and army, contrary to its commander's 
previous arrangement with him, had crossed the Sambre that 
day and asked urgently for his co-operation by an advance across 
the Meuse. Orders were therefore issued for the 3rd army to 
force the passage of the river early on the morrow. 

(c) Aug. 23.-The morning of the 23rd passed without any 
renewal of fighting on the French 5th army front; Biilow was 
apparently waiting till the effects of the 3rd army attack should 
make themselves felt. I t  was not till afternoon that his centre 
began to work forward toward Mettet and forced back the 
French line some little distance by nightfall. Fighting on the left 
was more serious and sustained; the Germans forced the passage 
of the Sambre in this sector, and after repeated attacks drove 
back their opponents some miles to the south, On the extreme 
left the troops of the reserve divisions, relieving the cavalry, 
came into line along the south bank of the Sambre between 
Merbes le Chateau and Maubeuge. 

Despite the progress made by the 2nd army during the fighting 
of the last three days, the view of the situation taken at  Biilow's 
headquarters on this evening was gloomy. The expected co- 
operation of the 1st army had failed to materialize, and that of 
the 3rd army seemed to have had little effect. The enemy was 
believed to be in superior force on the army front; he had fought 
well and might be expected at  any time to undertake a general 
counteroffcnsive, which the German troops, exhausted by three 
days' incessant fighting, could hardly hope to resist. Nevertheless, 
the army orders for the 24th laid down a continuance of the 
attack. 

The 3rd army had begun its attack east of the Meuse early 
in the morning. The French positions were strong and well 
adapted for defense, and their resistance stubborn; but before 
noon the German left had effected a crossing and observed signs 
of a hostile retirement, which were attributed to the effect of the 
2nd army's victorious advance. In  accordance, therefore, with an 
order from the German supreme command, Hausen instructed 
his left to move on Fumay so as to cut off the hostile retreat to 
the south. But the task of the army was far from accomplished; 
its centre met with fierce resistance at  Dinant and only got across 
late in the day; the left, pushing forward to Onhaye, was counter- 
attacked and driven back by part of the 1st French corps, sent 
back to restore the threatening situation on this front; while the 
column sent toward Fumay, by reason of the natural difficulties 
of the route, failed to reach its objective. Still, the 3rd army 
was across the Meuse, and Hausen had ordered it to undertake a 
pursuit next day in a southwesterly direction, %-hen a staff 
officer from the 2nd army arrived bearing an urgent request for 
his assistance in the form of an advance due west against the 
flank of the 5th French army. T o  this alteration of his plan Hau- 
sen consented and issued new orders directing his right wing 
on Mettet. 

Meanwhile, Lanrezac, on his side, in view of the threat to his 
flanks and rear afforded by the fall of Namur, the advance of 
the 3rd army and the defeat of the French in the Ardennes, 
fearing for his left where the B.E.F. had been engdged all that 
day, with superior enemy forces, and realizing the state of moral 
and material exhaustion among his own troops, decided that he 
had no choice but to retreat. Orders were issued that morn- 
ing for a withdrawal to the line Givet-Philippeville-Merbes-le 
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Chateau; which was carried out on the 24th unmolested by the 
Germans. Their 2nd army advanced only a few miles to the 
southward; the right of their 3rd army, advancing due west, 
found no enemy before it, and its left column, resuming its 
advance on Fumay, was unable to cross the Meuse there until 
the 28th, when it  was too late to interfere with the French 
retirement. 

The battle of Charleroi had thus terminated in a definite 
German success, the scope and effects of which, however, were so 
unduly exaggerated in the reports of army and corps commanders, 
as to assume, quite without warrant, the dimensions of a decisive 
victory. 

3. THE BATTLE OF MONS 

On Aug. 21 the British expeditionary force began its advance 
into the line of battle. The cavalry preceded the advance, fol- 
lowed by the 2nd corps (Smith-Dorrien) and the 1st corps 
(Haig) in that order. Reports from aircraft and cavalry on the 
z ~ s t  and 2znd established the presence of hostile cavalry about 
Sivelles. and of the main enemy forces between Enghien and 
Charleroi. In rear of the cavalry the British corps closed up  
to the line Binche-Mons-CondC canal, the 1st corps on the right 
as far as Villers St. Ghislain, the and corps on the left behind the 
canal line; one cavalry brigade covered the right of the army, 
while later in the morning the cavalry division fell back from 
before the front to a new position southeast of CondC in rear of 
its left. Sir John French knew on the evening of the 22nd that 
the French on his right, after heavy fighting, had been forced back 
from the line of the Sambre, and that strong enemy forces, 
reckoned at  three or four corps, were approaching his own front; 
he therefore determined to abandon all idea of.an offensive, and 
to stand for battle next day in the positions then held by his army. 
In view of this, a request from Lanrezac for a British counter- 
stroke against the flank of the enemy then attacking him could 
not be complied with; the most that French could promise was 
that he would hold his ground for at  least 24 hours. 

On the German side the 1st army, on the evening of Aug. 21, 

received orders from Bulow to be prepared next day to afford 
direct support to the 2nd army. To  this scheme Kluck saw 
serious objections in view of the uncerta~nty as to the nhere- 
abouts of the British, and a prolonged discussion took place 
which resulted in the 1st army commander yielding his point, and 
agreeing to swing his army on the zznd more to the south to 
the line Lessines-Soignies. During this day contact was estab- 
lished, as has already been related. with the British cavalry and 
Kluck now realized that the B.E.F. was advancing to join the 
left of the French on the Sambre. Once more there arose a 
divergence of views; Kluck wanted to carry out a wide turning 
movement to envelop the British left; while Bulow considered he 
could not dispense with his direct support on the Sambre. Even- 
tually orders n-ere issued for the 1st army to advance on the 23rd 
across the Canal du Centre to the general line north of Mau- 
beuge, northeast of CondC, a movement which was bound to bring 
them into conflict with the British. 

Early on the morning of the zjrd, the latter had taken up their 
positions for battle-the 1st corps on the right facing northeast 
between the Sambre and the Haine southeast of Mons, the 2nd 
corps and the 19th infantry brigade facing north along the line 
of the Canal du Centre from Mans to just east of CondC (which 
Tvas held by part of the 84th French territorial division), and 
the cavalry division in rear of the 2nd corps left. The whole 
front was a very long one-about 27  mi.; the ground along the 
line of the canal was enclosed and much built over, but the heights 
to the southeast of the Haine afforded strong second positions 
farther in rear. About 9 A.M. the battle opened on the 2nd corps' 
right, but i t  was not till 11 A.N. that the action became general 
all along its front. This pause was due to the fact that early in the 
morning Kluck, alarmed by a false report that strong hostile 
forces were detraining at Tournai, well out on his right flank, had 
ordered his army to halt until the situation there was cleared up- 
which did not occur till about midday. The German attack at  
first made little progress and suffered heavy casualties from the 

effective British fire, but in the early afternoon the right of the 
British corps was forced to evacuate h/Ions and the canal bend 
north of it, and retire to its second position, while a gap in its 
centre also caused some temporary anxiety. By nightfall i t  had 
every

w

here fallen or was about to fall back to this new position 
about 2 mi. south of the canal. Neither the 1st corps on the right 
nor the 19th brigade and the French on the extreme left had 
been seriously attacked during the day, since the German right 
wing, which was moving on CondC, failed to reach the battlefield; 
the British losses had been slight and the morale was excellent. 
Nonetheless. Sir John French, on receipt of news from the 
French G.O.C. and Lanrezac's French army of the situation on 
his flanks and the greatly superior enemy force available for use 
against him, realized that he could not continue to hold his posi- 
tion, and issued orders for a retirement next day to a line running 
east and west through Bavai, with its right covered by the 
fortress of Alaubeuge. 

This withdrawal: commencing before dawn on the 24th, was 
successfully executed, though not without local fighting in which 
the B.E.F. actually suffered more heavily than in the previous 
day's battle. The 1st corps and the right of the 2nd corps fell 
back unmolested, but a t  Frameries and Elouges the centre and 
left of the and corps and cavalry divisions were hard pressed 
by the enemy, who succeeded in cutting off and capturing the 
greater part of one battalion at  Elouges after a gallant resistance. 
Nevertheless, by the morning of the 24th the B.E.F. stood, 
wearied but intact, on the line allotted to it on either side of 
Bavai. The German 1st army, apart from its pressure on the rear 
guards of the 2nd corps, made little attempt to follow up or molest 
the retirement. Kluck believed the British would stand fast on 
this day and await his further attack, arrangements for which 
he had laid down in his orders issued late on the ~ 3 r d ;  it was 
not till next morning that he realized the true position, and then it  
was too late to carry out that enveloping movement with his right 
wing which alone could have enabled him to secure decisive suc- 
cess. In fact, the results of the two days' fighting around Mons 
were, from the German point of view, disappointing; the retire- 
ment of the British before it was mainly attributable to the 
course of events elsewhere and ih particular to the ill success of 
the French 5th army farther east, and there was at  no time any 
question of a true tactical victory on the German 1st army front. 

Genera l  Considerations.- The operations above described 
had thus resulted in a serious Allied defeat which laid open the 
whole northern frontier of France to invasion. The weight and 
velocity of the German offensive had been too great and unex- 
pected for the French countermeasures to be effective in stemming 
its progress; such a result was only to be expected in view of 
the fact that on this sector of the front the Germans had a 
numerical superiority of 11 divisions (28 as against I;). The 
Allies, moreover, were incompletely concentrated for battle and 
the arrangements for co-operation between them were by no means 
satisfactory. The 5th army moved forward to the Sambre 
too late to assist the Belgians and too soon to be able to  count 
on British support, and became involved in an encounter battle 
before it had time to establish itself in a suitable defensive 
position. Moreover, its indifferent tactical handling allowed the 
Germans to make full use of their superior armament, which 
took heavy toll of the hasty and ill-prepared attacks in which 
the French at  this period of the war were too prone to indulge. 
The French failure at  Charleroi, moreover, nullified the effect of 
the temporarily successful resistance of the British a t  hlons 
against an enemy who had ample additional troops a t  hand to 
continue his offensive. The immediate retreat of the whole Allied 
left wing therefore became the only means of escape from a 
critical situation. 

Fortunately for the Allies, the Germans on their side failed to  
reap the full fruits of a success so real that it might well have 
been made decisive. This failure must be attributed to several 
causes: inadequate information, which lead them unduly to dis- 
perse their forces prior to and during the battles; defective 
organization of command, which placed the general control of the 
operations in the hands of one army commander who was bound 
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to be unduly influenced by events on his own immediate front; 
and faulty leadership, which indulged in sudden and ill-considered 
changes of plan, and let slip its chance of completely destroying 
its weaker adversary. 

I t  seems that while the Allies were fortunate to escape as lightly 
as they did, for the Germans Charleroi and Mons were a t  once a 
real victory and a lost opportunity. 

V. BATTLE OF LE CATEAU 

I n  view of the withdrawal of the whole of the French centre 
and left wing which Sir John French had been informed was to 
be continued on Aug. 28, the British commander in chief ordered 
on the evening of the 24th a further retirement of the B.E.F. from 
the Bavai area to a position on either side of Le Cateau. In  order 
to carry out this movement it was necessary to split the army and 
send the 1st corps to the east and the 2nd corps and cavalry to the 
west of the great Mormal forest, which lay right across the line 
of retreat and through which no practicable roads were believed 
to exist. The 1st corps completed its movement unmolested by 
the enemy, though not without difficulty and trouble owing to 
the great heat and the presence of French troops along its allotted 
route, and went into quarters for the night around Landrecies. 
Here late in the evening a collision took place with German 
advance guards, which after some confused fighting were beaten 
off. 

On the other flank, however, the 2nd corps and the cavalry, who 
were joined in the afternoon by the 4th division, just detrained a t  
Le Cateau, had considerable fighting. 

The commander of the German 1st army, who had expected 
the British to stand for battle, realized in the early morning that 
they were in fact retiring, but concluded as the result of an 
erroneous air report that the direction of their retreat was not 
southwestward but eastward with a view of seeking shelter under 
the guns of Maubeuge-a course of action which Sir John French 
had in fact considered, but on recollection of the fate of Bazaine 
in similar circumstances in 1870, had rejected. As a consequence 
of this inaccurate appreciation of the situation, the 1st army 
column was switched off from ' i ts  first direction of advance 
southwestward toward a new southward direction, and it was not 
till the afternoon that the error was recognized and the original 
direction resumed. By that time, as we have seen, the British 
1st corps had got a good start of its adversaries; but the 2nd 
corps and cavalry, partly owing to the passage of the French 1st 
cavalry corps across their rear to the new position allotted to it 
on their left, were much delayed in starting their retirement, and 
the German 2nd and 4th corps early got contact with their rear 
guards; so that the retreat of the British left wing resolved itself 
into a running fight with a vigorously pursuing enemy. The 4th 
division, which had just arrived from England and had taken up 
a position north of Solesmes, effectively assisted the withdrawal, 
but the bulk of the troops of the 2nd corps were unable to reach 
the positions allotted to them west of Le Cateau until late that 
night, and some not even till next morning. The 4th division and 
the cavalry were in little better position, the former, which was de- 
ficient of many essential units, being unable to fall back from 
Solesmes to its new positions till long after dark, while the cavalry, 
being scattered on both flanks of the 2nd corps, was much ex- 
hausted. 

About 9 P.M. General Smith-Dorrien, G.O.C. 2nd corps, received 
orders from British G.H.Q. that the army was not to stand to 
fight on its present position next day, as expected, but was to 
continue its retreat to the area Busigny-Beaurevoir-Le Catelet. 
H e  now found himself called on to make a critical decision. 
According to reports from his subordinatrs, his force could not 
possibly resume its retreat till well after dawn on the 25th; and as 
the enemy were, according to information from the cavalry, in 
force close to his front, to attempt a retirement by daylight and 
over roads encumbered with transport and refugees would prob- 
ably lead to a disaster. Moreover, the 1st corps was believed to 
be engaged with the enemy, and the 2nd corps, by falling back, 
would expose its flank and rear. To  continue his retirement next 
day, as ordered, he therefore considered impossible. By standing 

to fight in conjunction with the 4th division and the cavalry he 
might hope to check the hostile advance for a time and utilize 
the first opportunity to resume his withdrawal before he could be 
attacked and overwhelmed by greatly superior forces. On this 
latter course, therefore, Smith-Dorrien eventually decided; and in 
this decision G.H.Q. concurred. Accordingly, orders were got out 
for the British left wing to stand for battle, on the heights south 
of the Le Cateau-Cambrai high road between Le Cateau and 
Esnes. 

The German 1st army halted for the night of the 25th-26th on 
the general front, east and south edges of Mormal forest-Soles- 
mes-Bouchain, and its orders for.the morrow were to continue 
the pursuit southwestward so as to cut off the British line of 
retreat between Cambrai and St. Quentin. About 6 A.M. on the 
26th, the 4th division was suddenly attacked by German cavalry 
and suffered severely before it could effect it withdrawal to its 
battle position on the line Ligny-Esnes, and there check the 
German progress. Meanwhile, on the opposite flank the 5th 
division in and west of Le Cateau were as suddenly assailed and 
forced back to the heights southwest and west of the town. An 
attempt to get round its right in the Selle valley was, however, 
foiled with the help of the cavalry on that flank; and with the 
assistance of troops sent up from corps reserve the British posi- 
tions were maintained intact in this part of the field till noon. 
The 3rd division in the centre had not been seriously attacked. 
Before Iong, however, the situation became serious, one fresh 
German corps, moving west from about Landrecies, was approach- 
ing the field and threatened to envelop tlie British right; while 
on the left another uhich had arrived on the field to support the 
cavalry, resumed the attack in the sector held by the 4th division. 
Under these circumstances Smith-Dorrien, a t  I :40 P.M., ordered 
a general retirement commencing with the right, and as soon as 
these orders reached the troops, about 3 P.M., the withdrawal 
commenced. On the 5th division front considerable difficulties 
were encountered. and some guns had to be abandoned but the 
bulk of the troops succeeded in getting away. The 3rd division 
had no difficulty in effecting their retreat, and the 4th little more, 
since the attention of the German 2nd corps, which, after driving 
back French territorial troops through Cambrai, was preparing 
to fall on the British left, was distracted by the opportune arrival 
about Crhvecoeur, of the French cavalry corps, whose artillery 
effectively prevented the German attack from developing till the 
4th division had got well away to the south. On the whole front 
small parties which had not received orders to retire or had 
received them too late, fought on till finally overwhelmed, and 
their stubborn resistance prevented any pursuit of the main 
bodies by the enemy. Marching far into the night despite its 
intense exhaustion and great congestion and confusion on the 
various lines of retirement, Smith-Dorrien's command finally 
halted in the area between Bohain and Le Catelet. I t  had lost 
nearly 8.000 men and 38 guns, but was still a fighting force. I ts  
escape from the critical position in which it stood on the morning 
of the battle may be attributed partly to its adversaries' failure 
to exploit to the full their great superiority in numbers and 
means; partly to the invaluable help rendered first by the French 
territorials and later by their cavalry corps in securing its exposed 
left flank thoughout the day; but most of all to the fine qualities 
of its leadership and its own soldierly virtues, which made of 
Le Cateau an episode more creditable than many a victory. 

With the conclusion of the battle the crisis through which the 
B.E.F. had passed since Mons may be said to have ended. I ts  
retreat was continued on the 27th and 28th unmolested by the 
German 1st army, which now had to swing westward to deal with 
a new enemy in the shape of French forces assembling in the 
Somme valley. The 2nd corps, 4th division and cavalry moved 
via St. Quentin and Ham behind the line of the Somme and then 
behind the Oise, where touch was established with the 1st corps, 
which, after a series of rear-guard encounters with the right wing 
of the Germany 2nd Army, had successfully effected its retreat by 
may of Etreux and Guise. Thus, on the zgth, the whole of the 
B.E.F. stood once more united on the south bank of the Oise be- 
tween La Fere and Noyon, where it  was afforded a short respite 



to reorganize and refit. later in the afternoon across the Oise and established itself on 

VI. THE BATTLE OF GUISE 

Between Aug. 24 and 27 the French 5th army carried out a 
steady retirement southward from the area south of the Sambre 
to south of the Oise, and on the evening of the 26th stood with 
outposts on the line of that river and the Thon between Aubenton 
and Guise, and its main bodies farther back. The German 2nd 
army, which had bought its victory at  Charleroi a t  a heavy price 
in casualties, had followed.it up and had reached on a line from 
east of Bohain to La Capelle; it was now reduced to four corps, 
the other two having been sent off to the eastern front, where 
the situation had become menacing for the Germans. No serious 
contact had taken place between the adversaries during this 
period. 

Meanwhile Joffre, in view of the Allied failure in the frontier 
battles and the rapid progress of the German right wing, pro- 
posed to strengthen his own left wing by the formation of a 
new 6th army about and south of Amiens, to check the enemy 
advance on the general line Laon-La Fere-St. Quentin-the Somme, 
and ultimately assume the offensive with the 5th, 6th and British 
armies. But the retreat of the B.E.F. as a result of Le Cateau 
rendered it necessary in his opinion for some immediate assistance 
to be given to it if it were to be kept in being as a fighting force, 
and on the 27th the 5th army received orders for an immediate 
attack north\i~estvard toward St. Quentin against the enemy who 
were folloulng up the Britlsh on the west bank of the Oise. Ac- 
cordingly, the French corps on the 28th closed to their left 
in preparation for the attack on the zgth, the left wing facing 
northwest along the Oise betneen Origny and Mons, the rlght 
guard facing north between Guise and Rumigny. The co-operation 
of the British 1st corps had been asked for and promised by its 
commander, but Sir John French Intervened to forbid this. Mean- 
while, Biilow, as before the battle of Charleroi, had come to the 
conclusion early on the 28th that he had only strong rear guards 
in front of him south of the Oise. On the 28th, therefore, he 
pushed his left wing up and over that river between Guise and 
QtrCaupont, while his right was sent off far to the southwestward 
beyond St. Quentin toward the upper Somme so as to keep touch 
with the 1st army and assist it to cut off the retreat of the Brltish. 
His orders for the 29th dealt mainly with the preparatory meas- 
ures for the attack on the out-of-date fortress of La Fkre, the im- 
portance of ~ ~ h i c h  seems to have obsessed him unduly; the right 
wing, however, was to continue its advance southwestward. 

The French advance across the Oise toward St. Quentin thus 
came as a complete surprise to the Germans; and their right 
wing, thus menaced on its left flank, was at once checked in its 
progress and faced hurriedly southeastward to meet the unex- 
pected threat. At first only part of one corps was available to 
stave off the advancing French, who got to within 4 mi. of St. 
Quentin, while the wide gap between Bulow's wings for a time 
caused him grave anxiety. Eventually the arrival of the re- 
mainder of his right wing relieved the German situation in this 
part of the field; the French having received orders that the attack 
on St. Quentin was not to be pressed, maintained their ground till 
nightfall, and then fell back east of the Oise. 

The reason for this order lay in the changed situation on the 
northern part of the field, where the German left ming. advancing 
southward, had driven in the French forward troops opposed 
to them, and menaced the flank of columns about to cross the 
Oise about Mt ,  d'origny. Lanrezac's reserve was thrown in; a 
general counterstroke took place which not only put a stop to 
the enemy's advance, but forced him to give ground; and by 
nightfall the progress of the German left wing had been checked 
definitely. 

The object of the French counteroffensive having been achieved, 
Joffre ordered Lanrezac to resume his retreat on the ~ o t h ,  to the 
line originally l a ~ d  down, and this movement, which commenced 
early in the mornlng, was safely completed under cover of strong 
rear guards. The Germans dld not attempt to resume their at- 
tack during the morning, but their right wing, havlng called up 
to its assistance a division of the 1st army, advanced In force 

the east bank by nightfall; the left wing also moved forward level 
with it, By this time the French main bodies had got clear away 
and no pursuit was undertaken, the 2nd army, which was much 
exhausted, was ordered a rest day on the 3oth, leaving to the 1st 
army the task of following up the retiring enemy by an advance 
across the Oise south of La Fkre 

In truth the battle of Guise, if a victoire sans lendemain  for the 
French, was a bad setback for the Germans, and in it was to  
be found a presage of the turn of the tide a week later on the 
Marne. 

See French, British and German official Histories; also Lord French, 
I 9 I 4 ,  2nd ed. (1919); C. W. P. v Biilow, Mein Bericht zicr Marne- 
schlacht (1919); H. R. A. v. Kluck, The March on Paris, Eng. tran. 
(1920); M. C. L. V. Hausen, Erinnerungen an den Marnefeldzug 
(Leipzig, 1920); C. L M. Lanrezac, Le Plan de Campagne F r a n ~ a i s  
( ~ g z o ) ,  H. J .  v Kuhl, Die Marnefeldzug (1921) ; H .  L. Smith- 
Dorrien, Memories o f  Forty-eight Years' Service (1925) ; B. H. Liddell 
Hart, Reputations (1928). (E. W. S.) 

FRONTINUS, SEXTUS JULIUS (c. A.D. 35-6. I O ~ ) ,  
Roman soldier and writer, was the author of the D e  aquis urbis  
R o m a e ,  a history and description of the water supply of Rome, 
including the laws relating to its use and maintenance and other 
matters of importance in the history of architecture. In  7 0  he 
was city praetor, and about five years later succeeded Petilius 
Cerealis as governor of Britain. He subdued the Silures, a tribe 
in southeast Wales, and held the other tribes in check until he 
mas superseded by Agricola (78). In  97 he was appointed super- 
intendent of the aqueducts (curator a q u a r z ~ m )  a t  Rome. His 
treatise D e  re mil i tari  is lost. His Strategematicon libri iii. is a 
collection of examples of military stratagems from Greek and 
Roman history; a fourth book, the plan and style of which is dif- 
ferent from the rest (more stress is laid on the moral aspects of 
war; e.g., discipline), is the work of another writer known as 
Pseudo-Frontinus. Extracts from a treatise on land surveying 
ascribed to Frontinus are preserved in C. Lachmann's Grornatici  
veteres (1848). 

BIBLIOGRAPHY.-E~~~~O~S of works, by A.  Dederich, "Teubner Series" 
(1855)) I?. Krohn (1922) and of Strategen?atica by G. Gundermann 
(1888). See also C. Herschel, The T w o  Books on the Water Supply o f  
the City of Rome, with Eng. trans. and explanatory chapters, 2nd ed. 
(1913) ; M. B. McElnain (ed.), The Stratagems and the Aqueducts o f  
Rome, with'Eng. trans., "Loeb Series" (1925). 

FRONTO, MARCUS CORNELIUS (c. A.D. 100-1 .lo), 
Roman grammarian, rhetorician and advocate, was born of an 
Italian family at/Cirta in Numidia. He came to Rome in the 
reign of Hadrian, and soon won fame as an advocate and amassed 
a large fortune. Antoninus Pius appointed him tutor to his adopted 
sons Marcus Aurelius and Lucius Yerus. In 143 he was consul for 
two months, but declined the proconsulship of Asia on the ground 
of ill health. His talents were greatly admired by his contempo- 
raries, a number of whom formed themselves into a school called 
after him Frontoniani, whose avowed object it was to restore the 
ancient vigour of the Latin language. The authors recommended 
include Ennius, Plautus and Sallust. Till 181 j the only extant 
works ascribed (erroneously) to Fronto were two grammatical 
treatises, D e  n o m i n u m  verborumque differentiis and E x e m p l a  
elocutionurn (the last being really by Arusianus llessius).  In  that 
year, however, Angelo hlai discovered in the Ambrosian library a t  
Milan a palimpsest manuscript from St. Columba at  Bobbio (and, 
later, some additional sheets of it in the Vatican), on which had 
been originally written some of Fronto's letters to his royal pupils 
and their replies. These were published at  Rome in 1823. The 
correspondence with Antoninus Pius, Marcus Aurelius and Lucius 
Verus shows their character in a very favourable light. The col- 
lection also contains letters of recommendation to friends, trea- 
tises on eloquence, some historical fragments and literary trifles 
on such subjects as the praise of smoke and dust, of negligence, 
and a dissertation on Arion. Fronto's style is "a laborious mixture 
of archaisms, a motley cento," the forerunner of the Latin of 
Apuleius. 

The best edition of his works is by S. A. Naber (1867), with an 
account of the palimpsest; see also G. Boissier, "Marc-Aurkle et les 
lettres de F.," in Revue des deux mondes (April 1868) ; R. Ellis. in 
Journal of Philology (1868) and Correspondence o f  Fronto and M. 
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Aurelius (1904) ; and the full bibliography in the article by Brzoska 
in the new edition of Pauly's Realencyklopadie der classischen Alter- 
tumswissenschaft,  iv, pt. i (1900). Edition with English translation 
by C. R. Haines, Loeb series (1919) ; see also M D Brock, Studies in 
Fronto and His Age, Girton Coll. Studies, V (1911)-a more favourable 
view of Fronto's style. 

FROSINONE, a town of Italy (anc. Frusino) and the capital 
of a province, 53 mi. E.S.E. by rail from Rome. Pop. (1951) 
14,035. The town is picturesquely situated on a hill of 9jj ft. 
above sea level, but contains no buildings of interest. I t  was a 
Volscian, not a Hernican, town; a part of its territory was taken 
from it and sold about 306-303 B.C. by the Romans, later becom- 
ing an unimportant colony. I t  was situated a little way above 
the Via Latina. 

FROSSARD, CHARLES AUGUSTE (1807-1875), 
French general, was born on April 26, 1807, and entered the army 
from the ecole Polytechnique in 1827, being posted to the engi- 
neers. Napoleon 111 made him in 1867 chief of his military 
household and governor to the prince imperial. He was one of 
the superior military authorities who in the period 1866-70 fore- 
saw and endeavoured to prepare for the inevitable war with Ger- 
many, and at  the outbreak of mar he was given by Napoleon the 
choice between a corps command and the post of chief engineer 
a t  headquarters. He chose the command of the and corps. On 
Aug. 6, 1870, he held the position of Spicheren against the Ger- 
mans until the arrival of reinforcements for the latter and the 
nonappearance of the other French corps compelled him to re- 
tire. H e  took part in the battles around Metz, and was involved 
with his corps in the surrender of Marshal A. F.  Bazaine's army. 
General Frossard published in 1872 a Rapport sur les op~rat io~zs  
du 2 corfls. H e  died at  Chateau-Villain, Haute-Marne, on hug. 25, 
1875. 

FROST, EDWIN BRANT (1866-193 j), U.S. astronomer, 
specialist in stellar spectroscopy, was born in Brattleboro, Vt., on 
July 14, 1866, and graduated from Dartmouth college, Hanover, 
N.H., in 1886. In  1898 he became professor of astrophysics at  
The University of Chicago and astrophysicist a t  the Yerkes ob- 
servatory, \Villiams Bay, Wis., of which he served as director for 
the period 1905-32. 

Frost's chief contributions were in the field of stellar spectros- 
copy, especially the spectrographic determination of velocities of 
stars. 

FROST, ROBERT LEE (18 74- ) , U.S. poet, might never 
have become "the poet of New England" had not his father made 
a dying request to be buried in his native New England. So it 
happened that Mrs. William Prescott Frost took her son Robert, 
born in San Francisco, Calif., March 26, 1874, and a younger 
daughter Jeanie, across the continent from San Francisco to Law- 
rence, Mass., for the interment of her husband in 188 5. KO funds 
were available for the return trip and the widow settled with her 
children in Salem, N.H., where Mrs. Frost earned a living for sev- 
eral years by teaching school. 

Entering Dartmouth college in the fall of 1892, Robert Frost so 
intensely disliked formal study that he remained there less than 
one semester. During the next two years, he earned a living in 
miscellaneous ways while sending poems to uninterested editors. 
I n  1894, to celebrate his first sale of a poem ("My Butterfly"), 
he privately printed six of his poems in a booklet entitled Twilight, 
an edition limited to two copies, one for his affianced, Elinor White, 
and one for himself. 

After his marriage in 1895, Robert Frost taught for two years 
a t  his mother's private school in Lawrence and then spent the 
next two years as a special student a t  Harvard. I n  1900, for rea- 
sons of health, he moved to a small farm in Derry, N.H.. and con- 
ducted a small poultry business there until 1905. Failing as a 
farmer, he taught various subjects in the Pinkerton academy at  
Derry from 1905 to 1911 and then moved to Plymouth, N.H., 
where he taught psychology for a year in the New Hampshire State 
Normal school. 

Still intent only on achieving success as a poet, he sold his 
Derry farm and with the proceeds took his family to England, 
where he devoted his time entirely to writing. During that ex- 
tremely important three-year stay in England (1912-I~IS), he 

published his first two books of poetry: A Boy's Wil l  (1913) and 
North o f  Boston (1914). The cordial praise given those poems by 
British men of letters won him lasting friendships in England and 
attracted the surprised attention of critics and editors in his native 
land. When he returned to the Lnited States in 191 5. his first two 
books had been reissued in New York, and North of Boston soon 
became a best seller. 

Although the Frost family bought and settled on a small farm 
in Franconia. N.1-I., immediately after the return from England, 
the poet found himself in unexpected demand for public readings 
and lectures. Thus began the habit which gradually made his 
genial personality as well known and loved as his poetry. When 
he found that not even success as a poet afforded adequate financial 
returns, he accepted various invitations to teach' from colleges and 
universities-Amherst (1916-20, 1924. 1926-38. 1949- ), Michi- 
gan (1921-23, 1925), Harvard (1939-43) and Dartmouth (1943- 
49). He was awarded the Pulitzer prize for poetry in 1924, 1931, 
I937 and 1943. 

After his first two works mentioned above, his major works in- 
clude ~Wountain Interval (1916), N e w  Hampshire (1923), West-  
Running Brook (1928), A Further Range (1936), A Witness Tree 
(1942), A Masque o f  Reason (194 j), A Masque of Mercy (1947), 
Steeple Bush (1947) and Complete Poems (1949). 

BIBLIOGRAPHY -Gorham B. Munson, Robert Frost: a S tudy  in  Sensi- 
bility and Good Sense (1927) ; Recognition o f  Robert Frost, edited by 
Richard Thornton (1937) : W. B. S. Clymer and Charles R. Green, 
Robert Frost: a Bibliography (1937) ; Lanrrance Thompson, Fire and 
Ice: the Art and Thought  of Robert Frost (1942) ; Sidney Cox, A 
Swinger of  Birches: a Portrait o f  Robert Frost (1957) ; Reginald L. 
Cook, The  Dintensions of Robert Frost (1958). For research purposes, 
the most comprehensive collection of books and manuscripts by and 
about Robert Frost is that in the Tones (~ublic) librarv. Amherst. 
Mass (L. TN.) 

FROST, a term used in two senses: (I) atmospheric water 
directly crystallized on the ground and on exposed objects; and (2) 
the occurrence of subfreezing temperatures affecting plants and 
crops. Frost crystals, often called hoarfrost in the aggregate, 
form by the passing of the invisible water vapour of the atmos- 
phere into the ice crystal phase without going through the liquid 
phase. Hoarfrost lightly covers fields and roof tops under con- 
ditions that would form dew (9 .v . )  if the temperature were above 
freezing at  the point of formation. Sometimes the freezing tem- 
perature  ill be reached after dew has already formed, producing 
frozen dew. but this usually cannot be readily distinguished be- 
cause crystals ordinarily will start forming a t  about the same time 
the freezing starts. Pertaining to plant culture, frost refers to  the 
freezing of the aqueous solutions in the plant cells causing these 
to burst and destroy the plant. Only plants containing plentiful 
and dilute solutions in their leaves, fruits, etc., are easily damaged. 
The occurrence of a killing frost without a hoarfrost deposit is 
sometimes popularly called a black frost. 

I n  physiography and technology the term frost is applied to a 
variety of freezing processes. Thus, one speaks of the depth of 
frost penetration in the soil, meaning depth of frozen ground, frost 
action in the erosion of rocks, frost heaving of soils, frosting of 
surfaces by other vapours as well as nater,  frost damage to struc- 
tures, newly laid cement, etc. 

The most important aspect of frost in relation to  plants is its 
determination of the length of the growing season, which is de- 
fined as the period from the last killing frost in spring to the first 
killing frost in autumn, with reference to the tenderest crop plants. 
There are regions of the earth mhere the season reaches critically 
short proportions for the maturing of most usable crops and others 
where the season is so long that more than one planting of such 
crops as corn (maize) and alfalfa can be brought to harvest. In  
regions where frost is rare or absent, other factors take on more 
importance. 

One of the most critical situations for frost is encountered in 
the citrus fruit regions. There the few killing frosts likely each 
winter are combated by heating the groves with crude oil heaters 
called smudge pots or by mixing the air with huge fans to prevent 
the cold alr from settling clown. The smoke from the smudge pots 
reduce5 the heat losses of outgoing radiation to some extent but 
the smoke nuisance in most localities offsets this advantage and 
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local legislation or campaigns are directed toward use of cleaner, 
more efficient burners. 

In citrus growing regions the government meteorological offices 
developed special frost-warning services with a high degree of 
usefulness to growers in the United States. In the Pacific coast 
fruit regions the service Kas extended to make it possible to pre- 
vent frost damage to deciduous fruit crops such as peaches, apri- 
cots, almonds, pears and even apples during the period of blossom- 
ing both in the United States and ill Canada. Protection of 
orchards was undertaken less extensively in the eastern deciduous 
fruit regions. Atlantic coast and \I'isconsin cranberries are pro- 
tected from frost a t  critical times of the growth cycle by flooding 
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SOME O F  T H E  F O R M S  A S S U M E D  BY H O A R F R O S T  O N  W I N D O W P A N E S  

the cranberry bogs n-ith water. 
The crystalline and other forms of frost deposit are a subject 

of aesthetic as well as scientific interest. The structures differ in 
some respects from those of snow (q.z l . ) .  Granular forms Fro- 
duced by the freezing of droplets of liquid water carried in the 
air a t  temperatures below freezing, technically called supercooled 
droplets, form rime. I t  is best developed on mountain tops en- 
veloped in supercooled clouds. 

Rime is a common form of icing on aircraft. I t  also occurs in 
steam fogs around open springs, streams, lakes or ponds in very 
cold ~veather and in extreme conditions around chimneys from 
the water vapour condensed in the flue gases. True crystalline 
hoarfrost is of two classes, that which assumes columnar forms 
a n d  that which assumes tabular forms. Generally the crystals of 
these two classes do not occur together on a single night; rather, 
one or the other will greatly predominate. Columnar forms 
usually comprise the majority of hoarfrosts of spring and autumn. 
The columns are. in their best-preserved state, hexagonal in cross 
section. hollo~l- and variable in size and slenderness. 

Tabular or platelike hoarfrost crystals are most common at low 
temperatures such as those of mid~vinter. They resemble snow 
plates, but since they must grow outward in segments from some 
supporting object they rarely assume the perfect symmetry of 
many snow crystals. Over ice-covered ponds and rivers, beautiful 
clusters or rosettes of fernlike or jewel-like frost collect on the 
surface of the ice. At very low temperatures cubical crystals are 
sometimes found. 

Children and adults alike in cold climates have been fascinated 
by the beautiful and varied frost forms fou'nd on the inner surfaces 
of windon-panes in buildings. In most cases with heated rooms 
the vapour condcnses as a liquid first. but if the conditions are 
right, such as in an unheated room, the delicate pure crystalline 
forms are predominant. These will resemble fairy forests of fir 
trees, ferns, starry skies and castles or submarine gardens with 
corals. starfish and plants. Some of the designs. especially those 
that form along otherwise obscure scratches or strictions in the 
glass, are repeated from one occasion to the next. Factors affecting 
the design are the presence of films, dust particles, oily marks and 
irregularities on the glass. 'I'he tiny eddy currents of air over the 

glass and the nearness of other frost crystals also have an effect. 
(H.  R. B.) 

FROSTBITE is an injury to the skin or underlying tissues 
or both. resulting from exposure to cold of such severity and 
duration that actual freezing (ice formation) occurs. Air tem- 
peratures must be belox 32" F. for frostbite to occur. Unprotected 
areas of skin exposed to very cold mind can freeze in less than 
one minute. but usually freezing occurs only after longer expo- 
sure. Parts of the body most colnmonly frozen are toes, fingers; 
ears and nose. Mild true frostbite produces only swelling and 
reddening of the skin; severe frostbite may affect deep tissues, 
including bone, and may culminate in gangrene ( q . v . )  and loss of 
the frozen part. Reddening or blanching of the skin from mere 
chilling instead of freezing should not be called frostbite. Cold 
injuries without actual freezing, such as chilblain (q.v.), immer- 
sion foot and trench foot, are frequently confused with true frost- 
bite; these injuries occur as the result of exposure for many hours 
in air or water a t  temperatures above freezing. Experiments 
conducted during iVorld War I1 and later showed that frostbite 
should be treated by very rapid thawing of the still frozen part 
in warm water. The frozen part should never be rubbed with 
sno'cv. (F. A. FN.) 

FROSTWEED (Helianthemzmm canadense or Crocanthemum 
ca?zadense), a North American plant of the rockrose family (Cis- 
taceae). which is native to dry rocky places and sandy soils from 
Maine to Ontario and Wisconsin southward to North Carolina 
and Missouri. 

I t  is a slender, sparsely branched, slightly woody perennial, with 
small, narrow, nearly stalkless leaves and showy yellow flowers, 
$ in. to 1$ in. across. usually borne singly or rarely two together, 
the petals soon falling. These are followed later by small short 
clusters of cleistogamous (self-fertilized in the bud stage, or a t  least 
without opening) flowers. without petals. borne in the axils of the 
leaves. The plant is remarkable in that late in autumn crystals 
of ice sometimes shoot from the fissured bark a t  the base of the 
stem, whence the popular name. 

The hoary frostweed (H. nzajus or C.  majzts) ,  a similar species 
but of more western and southern range, exhibits the same pecu- 
liarity. 

FROTTOLA, an Italian choral form, popular about 1490- 
1530. consisted of four parts: the melody in the highest voice: a 
bass harmonic and two inner parts of lesser importance. Some- 
times a lute or other instrument took one of the minor parts, 
but usually the frottola was unaccompanied. The  same music was 
repeated for several verses in a fashion simpler than the madrigal 
proper. which succeeded it. The music of the frottola was less 
contrapuntal than that of the madrigal, and the words usually were 
humorous or sentimental. 

0 .  Petrucci of \'enice published 11 books of frottole from 1504 
to 1514, 10 of which remain. 

FROUDE, JAMES ANTHONY ( 1 8 1 8 - 1 8 ~ 4 ) ,  English 
historian, son of K. H Froude, archdeacon of Totnes, was born a t  
Dartington, Devon, on April 23, 1818.. He was educated a t  West- 
minster and Oriel college. Oxford, then the centre of the ecclesias- 
tical rgvival, and was elected a fellow of Exeter college ( 1 8 4 2 ) .  
Froude joined the High Church party and helped J. H. Newman, 
aftenvard cardinal, in his Lives of the English Saints.  H e  was 
ordained deacon in 184; By that time his religious opinions had 
begun to change, he grew dissatisfied with the views of the High 
Church party and came under the influence of Thomas Carlyle's 
teaching. Signs of this change first appeared publicly in his 
Shadozejs of the Cloz~ds  ( 1 8 4 7 ) ,  published under the pseudonym of 
"Zeta." and his complete desertion of his party was declared a yeBr 
later in his Xenzesis of Faith. 

On the demand of the college he resigned his fe l lo~~ship  a t  
Oxford. The first txvo volumes of his History of England f rom t h e  
Fall of Wo l sey  t o  the  Defeat  oJ the  Spanish Armada appeared in 
18j6, and the work was completed in 1870. Froude held that the 
office of the historian was simply to record human actions and that 
history should be written as a drama. Accordingly he gives promi- 
nence to the personal element in history. His work is often marred 
by prejudice and incorrect statements. The keynote of his History 
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is contained in his assertion that the Reformation was "the root 
and source of the expansive force which has spread the Anglo- 
Saxon race over the globe." Hence he overpraises Henry VIII 
and others who foruarded the movement, and speaks too harshly 
of some of its opponents. A strong anticlerical prejudice is mani- 
fest in his historical work generally, and is doubtless the result of 
the change in his views on church matters and his abandonment of 
the clerical profession. Carlyle's influence on him may be traced 
both in his admiration for strong rulers and strong government, 
which led him to write as though tyranny and brutality were 
excusable, and in his independent treatment of character. His 
rehabilitation of Henry VII I  was a useful corrective, but his repre- 
sentation of him as the minister of his people's will is founded on 
the false theory that the preambles of the acts of Henry's parlia- 
ments represented the opinions of the educated laymen of England. 
H e  was not a judge of evidence, and seems to have been unwilling 
to admit the force of any argument or the authority of any 
statement which militated against his case. H e  worked diligently 
a t  original manuscript authorities a t  Simancas, the record office and 
Hatfield house; but he used his materials carelessly, and evidently 
brought to his investigation of them a mind already made up as to 
their significance. H e  was constitutionally inaccurate. and seems 
to have been unable to represent the exact sense of a document 
which lay before him, or even to copy from it correctly. 

Few more brilliant pieces of historical writing exist than 
Froude's description of the coronation procession of Anne Boleyn 
through the streets of London, few more full of picturesque power 
than that in which he relates how the spire of St. Paul's was struck 
by lightning; and to have once read is to remember forever the 
touching and stately nords in which he compares the monks of the 
London Charterhouse preparing for death to the Spartans at  
Thermopylae. Proofs of his power in the sustained narration of 
stirring events are abundant; his treatment of the Pilgrimage of 
Grace, of the sea fight a t  St. Helena and the repulse of the French 
invasion, and of the murder of David Rizzio are among the most 
conspicuous examples of it. Nor is he less successful when re- 
cording pathetic events, for his stories of certain martyrdoms and 
of the execution of Mary queen of Scots are told with exquisite 
feeling and in language of well-restrained emotion. And his char- 
acters are alive. We may not always agree with his portraiture, 
but the men and women whom he saw exist for us instinct with 
the life with which he endows them and animated by the motives 
which he attributes to them. His successes must be set against his 
failures. At least he wrote a great history, one which can never 
be disregarded by future writers on his period, be their opinions 
what they may, and which attracts and delights a multitude of 
readers and is a splendid example of literary form and grace in 
historical composition. 

On the death of his adversary E.  A. Freeman in 1892, Froude 
was appointed to succeed him as regius professor of modern his- 
tory a t  Oxford. His lectures on Erasmus and other 16th-century 
subjects were largely attended. H e  died on Oct. 20, 1894. His 
long life had been full of literary work. For 14 years he was editor 
of Fraser's Magazine. 

Froude was one of Carlyle's literary executors, and brought 
some sharp criticism upon himself by publishing Carlyle's Remi- 
niscences and the Memorials o f  Jane We l sh  Carlyle, for they 
exhibited the domestic life and character of his old friend in an 
unpleasant light. Carlyle had given the manuscripts to him, 
telling him that he might publish them if he thought it well to do 
so, and a t  the close of his life agreed to their publication. He also 
wrote Thomas  Carlyle: a History of the First For ty  Years of His 
L i f e  (1882) and Thomas  Carlyle, a History o j  His  Life i n  London 
(1884); Short  Studies on  Great Subjects (1867-82); and a his- 
torical novel, Tlze T w o  Chiefs o f  Dunboy  (1889). 

Froude was taice married. His first wife, a daughter of Pascoe 
Grenfell and a sister of Mrs. Charles Kingsley, died in 1860. His 
second wife, a daughter of John Warre, M.P. for Taunton, died 
in 1874. 

See H Paul, Life o f  J. A. Froz~de (190;). 
FROUDE, WILLIAM ( I  8 10-1 8 79). English engineer and 

naval architect, who founded the modern science by which the 

forces on a ship are predicted from experiments with geometri- 
cally similar models, was born a t  Dartington, Devon, on Nov. 28, 
1810. He was educated at  Westminster school and Oriel coIlege, 
Oxford. He worked as a railway engineer until 1846, after which 
he began the pioneer work on ship hydrodynamics for which he is 
famous. In 1868 he served on a committee appointed by the Brit- 
ish association to study naval design. The other committee mem- 
bers were agreed that tests with models could not be relied upon for 
predicting the performance of ships, but Froude advocated a more 
thorough investigation of the laws governing the extrapolation 
from model to full scale. H e  was invited to explain his proposals 
to the admiralty, and this led, in 1870, to a grant for the construc- 
tion of a ship model testing tank. This, the forerunner of the 
model tanks which are no* to be found in all maritime countries, 
was built at Froude's home near Torquay. Here he found that 
the chief components of resistance to  motion were skin friction 
and wave formation, and showed how the total resistance of a ship 
could be extrapolated from the results of model experiments. 

His methods in all probability inspired pioneers in aerodynamics 
to adopt model testing and thus contributed to the rapid develop- 
ment of aircraft design. In  1870 he was elected a fellow of the 
Royal society, whose royal medal he received in 1876. He died 
on May 4, 1879, while on a visit to South Africa. His many pub- 
lished papers were reprinted in one volume by the Institution of 
Naval Krchitects in 1955. (S. J. P.) 

FROZEN FOODS : see FOOD PRESERVATION. 
FRUCTOSE: see CARBOHYDRATES. 
FRUGONI, CARL0 INNOCENZO (1692-1768), the 

most prolific of the Italian Arcadian poets (see ITALIAN LITERA- 
TURE). Born at  Genoa, Nov. 21, 1692, he took monastic vows a t  
the age of I 7. In  1716 he formed an Arcadian society and was later 
recommended by Cardinal Cornelio Bentivoglio as poet laureate 
to Antonio Farnese, duke of Parma. He dedicated sonnets to the 
duchess of Parma, Philip V of Spain and, in 1734, a pindaric ode 
to the French ambassador. Having obtained remission of his mo- 
nastic vows, he lived in Venice in great poverty, but after the peace 
of Aix-la-Chapelle was appointed poet of the court theatre in 
Parma. He died at  Parma, Dec. 2 0 ,  1768. 

Frugoni wrote over 1,000 sonnets and 250 lyrical odes besides a 
large number of poems in free verse. His work was admired less 
for its originality than for its facility and elegance. He was also 
known for his translations from the French and for his librettos 
for two operas by Tommaso Traetta, adapted from the librettos of 
Rameau's Hippolyte et Aricie and Castor e t  Pollux. 

Frugoni's works were published in 10 vol. (1779) and 15 vol. (1779- 
80). See also C. Calcaterra, Storia della poesia frugoniana (1920) ; 
A. Equini, C. I .  Frugoni alle covti dei Favnesi e dei Borboni di Parma 
(1919-20). 

FRUIT, in its popular sense is any product of the soil that 
can be enjoyed by man or animals; in the Bible the word is often 
extended to include the offspring of man and of animals; e.g., in 
such expressions as "the fruit of the womb." "fruit of thy cattle" 
in the Authorized Version of the Bible (Deut. xxviii, 4).  More 
often it is employed to denote a group of edible parts of plants, as 
contrasted with another group termed vegetable. But the term 
is a loose one, including, for example, the stalks of the rhubarb. 

In  its strict botanical sense the fruit is developed from the 
ovary of the flower as a result of the fertilization of the contained 
ovule or ovules. In  a somewhat broader sense the fruit of angio- 
sperms consists of the mature ovary and any closely associated 
parts. Fertilization induces various changes: the anthers and 
stigma wither, the petals drop off and the sepals may be shed or 
undergo modifications; the ovary enlarges and the ovules develop 
into seeds, each containing an embryo plant. Normally no fruit is 
produced unless fertilization is effected; but in certain plants, 
mostly cultivated varieties, this is not the case (e.g., the seedless 
orange and grapes, the banana and the cucumber). 

The production of fruit without fertilization is known as par- 
thenocarpy, and as early as 1902 attempts were made to develop 
such fruits artificially by treating the pistil with pollen extracts 
and with various chemicals. After 1934, considerable progress 
was made in this work, and successful results were obtained with 
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the tomato, petunia, pepper, gladiolus, holly and salpiglossis. 
Among the compounds that gave promise in inducing parthe- 
nocarpy experimentally are naphthalene acetic acid, indoleacetic 
acid, indolebutyric acid and B-naphthoxyacetic acid. 

Func t ions  of Fruit.--The fruit protects the developing seeds 
and may aid in their distribution when mature. This latter func- 
tion is very important, and numerous devices secure a wide and 
effective dispersal. These may be classified according to the agents 
employed as animate and inanimate. To the second group belong 
those methods by which the plant itself propels the seed forcibly 
from the fruit. Some plants employ a combination of the two. 
Thus in the gorse the seeds are shot out by the splitting and 
curling of the pod in which they are contained, and they must 
then be buried by ants in order to  germinate. Violent dehiscence 
occurs in many plants (fig. 28). In the squirting cucumber the 
walls of the pericarp exert pressure on the pulpy contents in 
which the seeds are placed. In the balsam (Impatiens) also, the 
seeds are actively expelled. Other inanimate agents are water 
and wind. Fruits or seeds are sometimes sufficiently buoyant to 
float for a long time in water. Thus the coconut may be carried 
hundreds of miles in the sea; the fruits and seeds of West Indian 
plants are sometimes throun up by the Gulf stream on the 
coasts of Europe and will often germinate; in the water lily and 
many other aquatic plants, the seeds float for a time before sink- 
ing to the bottom. In  many cases the wind plays a part in dis- 
trtbution. In the poppy and many Caryophyllaceae (figs. 6, 7) 
there is a capsule opening by pores borne on a long stalk which 
sways in the mind. thus jerking out the seeds. In the pine, syca- 
more (fig. 22), ash (fig. I )  and many others, there is a winglike 
development; in numerous Compositae the fruit is crowned by 
a plumose pappus (e.g , dandelion, thistle); in the clematis, the 
style becomes feathery, while the seeds of the willow and poplar 
bear tufts of silky hairs. The fruit of the bladder senna (Colvtea) 
is easily rolled by the mind, while in the rose of Jericho (Anastatica 
hierochu~atica), the whole plant dries up after developing its fruits 
and forms a mass, easily rolled over the dry ground by the vind 
A notable example of dissemination of seed by the whole plant is 
the Russian thistle (Salsola Kali var. tenuifolia). Introduced into 
the United States in 1873 with flaxseed, it invaded a large part of 
the western states. 

Birds and mammals are also utilized as dispersal agents by 
plants. The mistletoe develops a sticky layer around the seeds 
which stick to the bill of the bird that eats the berries; these may 
be wiped off on the bark of trees, thus transporting the embryo to 
a new host. More commonly, the fruit develops hooks which be- 
come entangled in the fur or feathers. Such are the fruits of 
cleavers (Galium aparine) , Ranunculzis arvensis (fig. 2 1 ) ,  etc. I n  
some cases the inner portion of the fruit, the endocarp, forms a 
hard covering surrounding the seed mhile the remainder of the 
pericarp is succulent and often brightly coloured. Thus the seed 
can pass through the alimentary tract of an animal without injury; 
e.g., plum, cherry (fig. 5 ) .  The true fruit may be provided with 
stiff hairs, which cling to the beak of the bird which eats the fleshy 
receptacle; e.g., rose (fig. 3).  

Classification a n d  Structure.-There are several systems of 
classifying fruits. On the basis of the texture of the pericarp, and 
accessory parts when present, they may be classified as dry, dry- 
fleshy or fleshy. In  the dry types the pericarp becomes desic- 
cated as it matures; while in the fleshy forms it becomes wholly 
or in part succulent. In  the intermediate dry-fleshy types. part 
of the pericarp becomes desiccated and frequently hardened nhile 
the other portions of the ovary wall are fleshy and succulent. The 
dry types are called indehiscent if they do not open at  maturity, 
and dehiscent if the pericarp opens in some manner to liberate the 
mature seeds. The former are usually single-seeded, the latter 
commonly contain two to many seeds. These types may be further 
subdivided on the basis of the number of carpels and accessory 
structures that comprise the fruit (see Table I). 

The principal indehiscent dry fruits are the caryopsis or grain, 
the achene, the schizocarp and the nut. The caryopsis contains a 
single seed and develops from one or more carpels. In its develop- 
ment the integuments become so closely appressed to the pericarp 

that the two structures cannot be separated readily in the mature 
fruit. The fruits of cereal crops and other members of the 
Gramineae belong in this group. In the achene the pericarp is 
closely applied to the seed but can be separated from it. This 
type of fruit may develop from a single carpel. as in the Ranuncu- 
laceae, or from two carpels, as in the Compositae. in which the 
receptacle is also a part of the fruit. Achenes are borne singly in 
the dock; aggregated in the buttercup (fig. 21); on a fleshy re- 
ceptacle, which may be convex as in the strawberry (fig. 2) or 
concave, as in the rose (fig. 3). Thus what is popularly called 
the fruit of these last three is really the enlarged receptacle with 
the carpels. In  Clematis the style, and in many Compositae the 
specialized calyx remain adherent to the fruit. The limb of the 
floral tube is frequently plumose and is then termed the pappus. 
The schizocarp consists of two or more carpels, each of which 
forms an indehiscent achenelike fruit known as a mericarp and 
contains a single seed. Examples of this are found in the Gerani- 
aceae, in m-hich the mericarps separate from below upward (fig. 
19) and in the Umbelliferae, in which the ripe mericarps are usu- 
ally suspended from a unique structure called the carpophore. 
Rlericarps or achenes in which the pericarp is extended to form a 
winged appendage, as in the ash (fig. I )  and sycamore (fig 22), 
are called samaras or key fruits. A nut has a hardened pericarp 
often surrounded by bracts at its base formed from the involucre 
as in the acorn (fig. 27). Other examples are the hazelnut and 
chestnut. The term has been popularly applied to other fruits (al- 
mond, walnut) ; to seeds (Brazil nut) ; and to legumes (peanut) 
which do not belong to this type on the basis of structure. 

The principal dehiscent dry fruits are the follicle, the legume 
or pod, the capsule, the silique and the silicle. In  the follicle, 
there is a single line of dehiscence which usually occurs along a 
suture on the adaxial surface. The fruit is formed from a single 
carpel, but usually several fruits are aggregated; e g., columbine 
(figs. 28, 29). A legume or pod differs in dehiscing along both 
sutures. This is characteristic of leguminous plants. such as the 
pea (fig. 8).  A few legumes are indehiscent as in the peanut, 
Arnchis, nhere the fruit is developed underground. Hedysarum 
and others have a pod that separates transversely into single- 
seeded mericarps (fig 18) ; such a structure is called a lomentum 
and may be regarded as a specialized indehiscent legume. In 
Erythrina monosperma there is only one seed. In  the Cruciferae 
(wallflower, cabbage, shepherd's-purse) the characteristic fruit is 

TABLE 1.-Classification of Fruits 

Dry 
Indehiscent 

Major 
Types 

Caryopsis 
(grain) 

corn, 
wheat, 
grasses 

Achene 
buttercup, 
anemone 

Legume 
Deanut 

Structure 

Silique 
radish 

Samara 
(key-fruit) 

ash, elm, 
maple 

hTut 
acorn, 
hazelnut, 
chestnut 

Achene 
aster, 
sunflower, 
dandelion 

Schizocarp 
carrot, 
fennel 

Follicle Capsule Capsule 1 s e n  I ,ilkweed, 1 i 1 ir, 
columbine, 
marsh mari- 
gold 

Legume 
pea, bean 

Silique 
rock cress, 
cabbage 

Silicle 
shepherd's- 
purse, pepper- 
grass 

Dry-Fleshy Drupe 
plum, peach, 
almond, 
cherry 

Drupe 
coconut 

Pome 
apple, pear, 
quince, 
hawthorn 

Aggregate 
raspberry, 
strawberry 

Fleshy Inferior berry 
blueberry 

Pepo 
squash, cucum- 
ber, watermelon pumpkin, 

Berry 
May apple 

hIultiple 
pineapple 

Berry 
tomato, grape 

Hesperidium 
orange, lime 
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1. F r u i t  of ash. 2. Strawberry. 3. F r u i t  of rose. 4. F i g  f ru i t .  5. Cherry. 6. Seed vessel of camplon. 7. Poppy capsule. 8. Pea pod. 9 and 10. Meadow 
saffron capsules and seeds. 11. Diagram of pentalocular capsule. 12. Flower-de-luce capsule. 13. Diagram showing locullcidal dehiscence. 14. Diagram 
showing septicidal dehiscence. 15. Seed vessel of wallflower. 16. Orchld capsule. 17. Seed vaasel of A n a g a l l i s  arvensis. 18. Lomenturn of Hedysarum.  
19. Geranium f ru i t .  20. Dry one-seeded dock f ru i t .  21. Achene of Ranunculus arvensis. 22. Samara of maple. 23. Section of wheat grain. 24. Comfrey 
f ru i t .  25. Ovary of F o e n i c u l u m  of f ic inale.  2 6 A  and 268. Carum c a r v i  f ru i t .  27. Quercus aegilops, acorn. 28. Columbine f ru i t .  29. Single fol l icle. 
30. Section of gooseberry. 31. Section of apple. 32. Section* of melon. 33. Honesty, septum of f ru i t :  34. Si l ic le of shepherd's-purse. 35. Asc lep ias  seed 
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a silique which is long and narrow; if short and broad it is 
termed a silicle (fig. 34). In  both of these types carpels dehisce 
by two valves from below upward, the valves separate from the 
placentas and leave them united by a false septum. In  a few cases 
(radish) the fruit is indehiscent. The capsule is formed from two 
or more carpels and may include a portion of the axis as in Iris 
(fig. 12). The dehiscence of the capsule may occur by means of 
pores as in the poppy (fig. 7 )  and Campa?zula, or by means of a 
lid as in the pimpernel (fig. I 7 ) .  

The dry-fleshy fruits include the drupe, aggregate, pome and 
some of the multiple forms. To  this group belong many edible 
fruits. In  the drupe, as shown by the cherry (fig. s),  plum, etc , 
the endocarp is usually hard and the mesocarp pulpy and succu- 
lent, though in the almond it  is tough and in the coconut fibrous. 
In  the aggregate fruit, such as the raspberry and strawberry, sev- 
eral small drupes or achenes develop on the receptacle mhich in 
the case of the latter is fleshy and edible. In  the pome the fleshy 
outer portion consists of the undiverged floral parts which are 
more or less adnate to the carpels. Examples of this type are the 
apple (fig. 31)) pear and quince. The multiple fruit or pseudocarp 
differs from the aggregate fruit in that it results from the con- 
joint development of several flowers while the latter is the prod- 
uct of several pistils of a single flower. Thus in the mulberry the 
fruit is formed by the coalescence of a spike of flomers. Each 
flotler produces a fruit that is nutlike and surrounded by fleshy 
floral parts. In  the fig (fig. 4) the whole inflorescence is within a 
hollow receptacle nhich may contain both stammate and carpel- 
late flowers, each of the latter forming a true fruit. The pineapple 
is a fleshy type of multiple fruit in which the entire inflorescence 
is involved; the individual pomelike fruits are borne in the axils 
of more or less fleshy bracts, and the axis of the inflorescence is also 
some\$ hat fleshy. 

The principal fleshy types are' the berry, hesperidium (special- 
ized berry), and the pep0 (inferior berry). The berry has a fleshy 
pericarp at  maturity. I t  develops from an hypogynous flo

w

er 
which often has two or more carpels as in the tomato, but it may 
be produced from a single carpel as in the May apple, Podopkyl- 
lunz. The hesperidium is a specialized berry in which the dorsal 
walls of the carpels form a thick rind and from the inner surface 
of which fleshy succulent hairs arise and more or less fill the 
carpellary cavities. The citrus fruits, orange, lemon, lime, etc., 
belong in this group. The pep0 develops from an epigynous 
flower and is similar in structure to the pome except that the 
outer portions frequently become very hard as in some squashes 
and pumpkins. The edible part consists of the carpels and a por- 
tion of the enveloping receptacle. See ANGIOSPERMS; FLOWER; 
SEED. (H. E. HD ) 

Dwarf  F r u i t  Trees.-In horticultural practice the dwarf fruit 
tree is produced by grafting a variety of apple, peach, pear or 
plum to a closely related and compatible plant, called the root- 
stock, which inherently makes small growth and in a correspond- 
ing manner restricts the growth of the variety grafted on it. A 
fruit tree can also be dwarfed by restricting root development; 
e.g., by growing the tree in a pot. 

Rootstocks used to dwarf fruit trees originate from individual 
seedlings having dwarfing tendencies and are propagated by vege- 
tative means, as by layering or by taking cuttings and rooting them. 
Each plant propagated from the original is identical with it. In the 
production of dwarf apple trees two rootstocks are used, Malling 
No. I X  and Malling No. VII. The former has the greater dwarfing 
ability and induces the tree to bear fruit a t  the earliest age. Pear 
trees are dwarfed by graiting the variety to a quince rootstock. 
Prunus besseyi and a selected plum stock knonn as St. Julien 
Malling Selection A serve as dwarfing stocks for peach and plum 
varieties. 

Dwarf trees are grown as various forms. The bush tree, having 
a go-in.-long trunk ni th several lateral branches arising from it, 
is the most popular and easiest to grow. The pyramid type, with 
a central stem 8 i t .  long from which branches arise in successive 
tiers 20 in. apart, is more difficult to train. The cordon, consisting 
of a single stem 10 ft. in length on which the fruit spurs are ar- 
ranged, is grown in a vertical position or can be trained to grow 

a t  an angle. The espalier trained on trellises or walls has a central 
stem from which arise horizontal tiers of branches that carry the 
fruit spurs. The fan-trained tree has a permanent framework of 
branches arranged in the shape of a fan when training is com- 
pleted. The bush tree is adapted to all the different tree fruits, 
whereas pyramids. cordons and espaliers are best suited for apples 
and pears. The fan-trained tree is preferred for growing peaches 
and plums aga~nst walls or trellises. (K. D.  B.) 

FRUIT BAT: see BAT; FLYING-FOX. 
FRUIT COOKERY. Though certain fruits. e .g . ,  bread- 

fruit, dates, figs, form the staple food of various tropical peoples, 
fruits are used by nations in the temperate zones mainly as an 
agreeable means of introducing liquid into the system; for their 
mixture of salts and vegetable acids; e.g., tartaric, malic, citric; 
for their slight laxative properties; as an antiscorbutic; and as 
a valuable medium for supplying the body with vitamins. Fruits 
can be classified as small fruits, including currants, raspberries, 
blackberries, strawberries, etc.; apricots, plums, cherries, etc.; 
citrus fruits; i.e., oranges, tangerines, lemons, grapefruit, etc.; 
orchard fruits, apples, pears, etc.; vine (grapes) ; and a few fruits 
which do not come into any of these categories, as for instance, 
pineapple, avocado, olive. etc. Fresh fruit is used as  a first course 
and as dessert and for fruitades. 

Methods of Cooking.-There are innumerable ways of serv- 
ing fruit. and because of the great variety of fruits a t  the disposal 
of mankind it is possible to employ every known method of cook- 
ery in preparing fruit dishes (see PRESERVING AND BOTTLING). 

Stewed Fruit.-A great number of fruits can be cooked by stew- 
ing either by a waterless method or ni th  the addition of a little 
water and sugar. By the waterless method the fruit is placed in 
a stone jar (with or without sugar according to taste) in a pan 
of boiling water. In  this way, all the juices of the fruit are con- 
served without loss of flavour. Where water is added this should 
be as little as possible %ith due consideration for the amount 
of water (generally about 80%) already contained in the fruit. 
If desired to keep the fruit whole it  is wiser to boil the sugar 
and water before adding the fruit. All fruit should be stewed 
slowly. Overheating causes the pectin in fruit to jelly. Dried 
fruits should be soaked before stewing in order to restore the 
water. 

Baked Fruits.-Apples may be cored, filled with sugar and 
cooked in a baking dish. A compote of fruit is baked fruit t o  
&hich is added a sugar syrup. 

Fried Fruit.--A number of fruits may be dipped in batter 
and fried in deep fat and served as fritters. I n  this case, the 
fruit, if large, is cut into suitable portions, or if small. is left whole 
in a sugar syrup for a short time before frying. Certain fruits may 
be sliced and pan fried as a vegetable. 

Fruit Salads.-These may be sweet or savoury and are made 
by mixing different fruits together with certain flavourings, e.g., 
liqueurs, essences, oil, vinegar, etc., to form a salad. When raw 
fruits are used they are usually soaked in a marinade of their 
own juices and the flavourings for some time before dishing. 

Fruit Molds.-When hot stewed fruit is thickened with a 
liaison of corn flour, tapioca, sago, etc., or when mixed with jelly 
powders, gelatin, agar agar, etc., it can be turned out into a wet 
mold and allowed to cool and served as a blancmange. Dried 
fruits may be thickened with starch liaisons but it is best to use 
gelatin or jelly for setting soft small fruits, as this does not spoil 
the colour of the fruit. 

Fruit Ices.-These differ from ice creams in that they possess 
no cream or custard foundation and are made with a fruit syrup 
which may, in some cases, be thickened with gelatin to give a 
smooth appearance. (J. A. SI.) 

FRUIT FARMING. The subject of fruit farming deals 
with the intensive culture of perennial plants whose fruits have 
economic significance. I t  is a part of the subject of horticulture 
(9.v.). which also encompasses vegetable growing and the produc- 
tion of ornamentals and flowers. This article places further arbi- 
trary limitations-it takes in neither perennial nut crops, nor a 
number of very important perennial fruit crops including the coco- 
nut and oil palms, vanilla, coffee, cacao and the tung tree (whose 
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problems were once considered beyond the pale of horticulture) 
.i?hich are dealt with in separate articles, as KUT;  OIL PALM. etc., 
and in the articles on OIL PLAXTS and TROPIC.~L -IGRICI-LTVRE. 
See also separate articles on the various fruits discussed in this 
article. as BANANA; PIKEAPPLE. etc. 

The first section of this article deals n i th  fruit farming from the 
standpoint of economics and geography, and the second section 
with basic problems and practices of fruit farming. 

ECONOMICS AND GEOGRAPHY 

Table I gives information on the world production of some of 
the most important fruit crops. The data are very incomplete be- 
cause they can only be concerned with commercial movement. 
Many fruits are used locally in large quantity xithout going beyond 
the village markets; mango and bdnana are examples of such fruits 
and both are of crucial importance in the diets of very large popula- 
tions in the regions of production. I t  seeins reasonably certain, 
holyever, that the five most important fruits are grape, orange, 
banana, apple and mango. I n  second rank of importance are olive, 
pear, peach and plum; and these are follo~ved by date. fig. pine- 
apple, apricot, avocado, strawberry. the brambles and bush fruits 
and many others of lesser significance. 

/ Average annual 
Climatic zones 

of production and fruits grown 
I r ) ~ ~ r l o i l s *  T O < <  

Tropical: 1 Banana . . . . . . . ' d . ~ o o i  i 12,300 
Pineapple . . . . . . 1,31o$ ~ , 6 6 0  

Subtropical: 1 Date 

I C i Z n e i r u i t  1 ~ e d o n  and lime . . . 1,200t 1,700 
Orange and mandarin . . : 8 I . o o  1 1 Totalci t rus . . . . . 11,100 18,100 -- 

Warm temperate: 
Apricot . . . .  6aof 1 boo 101 1 1 PIE 'fresh basis) , . . . : 1.9iof 1.180 06 
Crape . , ' . . . . 
Olive . . . . . . 5,300 
Peach , . . . . 2,130: 2,500 
Plum and prune . . . . . I  2,zoot: 

Cool temperate: 
Apple (excl, cider) . . . . 1 6.1001 9,600 111 1 
Cherry (sweet and sour) . . . 6201 1 I 178 

I Pear iexcl, nerrvi . . z.zoot 1.120 116 
I- . 2 ,  I '" , ". , d 

*j-year arerage. - t1934-38. irg.3j-3g. 5 1 g q - 5 2 .  
Sources: Food and Agriculture Organidation of the Uniterl h a t ~ o n s ,  I'eavhooh 41 Food. 

and di.ricullura1 Slutislics: Production i rgj ;) ;  U.S. Department of Agriculture, Furei;n 
Crops and .1/Jarkelr (Jan. 23, 1gj8). 

Table I illustrates the general increase in world fruit production 
that has taken place in the middle of the 20th century and shows 
the dramatic rise in importance of commercial fruit growing in the 
tropics and subtropics, due largely to increases in output of ba- 
nanas and citrus fruits. Improvements in technology and consoli- 
dation of the industries in the most favoured climates have been 
responsible for a steady increase in yield per unit of land during 
this period, so that the total acreage devoted to fruit crops has 
not risen in proportion to the rise in production. 

The geography and main products of the more important of these 
varied enterprises are briefly discussed below. 

Although the principal perennial fruit plants of these warm re- 
gions differ in many ways. most of them are evergreen and are 
seriously injured or killed by temperatures below freezing. 

Banana.-The banana. which originated in southeastern Asia, 
is now cultivated throughout the torrid tropics (see Table I1 for 
principal regions of production). The ease with which this giant 
herb may be propagated from pieces of rhizome (rootstock) has 
made it possible for vast acreages of a fen- seedless varieties to be 
planted in ~videly separate regions. Inlportant among these varie- 
ties are Gros AIichel. Cavendish and Mysore. :\lthough the fruit 
is very perishable, its ability to develop good eating quality after 
having been harvested green has permitted the groxvth of intri- 
cately co-ordinated plantation, shipping and marketing agencies 
that bring bananas to the temperate zone cities of the western world 
throughout the year. Perhaps three-quarters of the bananas for 

these distant markets originate in Central America, northern South 
.lmerica and the islands of the Caribbean. Dried banana "figs" 
and other palatable products are made, but most of the fruit is 
sold For consumption unprocessed. 

T ~ B L E  1 1 . - ~ g j j  (or other Comparable) Prodz~ction of Bananas  and Pine-  
(zpples i n  Selected Cozintries of tile D i j e rev t  Principal Regions 

of Covzw~ercial Production 
(ooo tons) 

Reg~on  and country 
I 1 I I Bananas P~neapples I 

Xorth America: 
Mexico 

Central .imericaand '~a r ibbean :  
Costa Rica . . , . 
Honduras . . . . 
Dominican Republic . , 

British JVest Indies. . , 
South America: 

Brazil. . . . . . 
Colombia . , . . . 
E c u a d o r .  , . . . 

.4sia : 
China (Taiwan) . . . 
Ind ia .  . . : . . 
AIalaya . . . 
~ h i l i ~ ~ i n e ' I s l a n d s  . , . 

Africa: 
French IVest Africa. . , 

Union of South Africa . . 
Oceania: 

. iu i t r a l i a .  . . . . 
Hawaii . , . , , 

*1gi8-j2 average. 
Source: Food and Agriculture Organization of the United Nations, Yearbook of Food 

and Agricultural S1,zlistics: Produclion (1957). 

Pineapple.-The pineapple is indigenous to the mann regions 
of northern South America and has been distributed around the 
norld in the humid tropics during relatively recent times (Table 
11). A small semiherbaceous perennial with the drought-resistant 
leaves of an epiphyte, or air plant, it can be cultivated successfully 
in somenhat drier and cooler tropical areas than the banana. Easy 
vegetative propagation From slips or suckers has permitted heavy 
concentration on a few seedless varieties, the most important of 
vlhich are Smooth Cayenne. Red Spanish and Queen. At present 
about half the norld's commercial production originates in the 
Hana~ian  Islands and a third in the Caribbean islands, Central 
America and northern South -4merica. Although shipments of the 
fresh fruits, harvested a little green, are cons~derable the canned 
fruit is the most important commercial product for distant markets, 
accounting for practically all of the Hawaiian output. 

Mango.-The mango tree probably originated in southern India 
and has bee11 under cultivation in the tropical areas there, in 
Malaya and in Africa for many centuries. I n  India alone. there 
were ai~out  ~ , Z O O . ~ G O  ac. occupied by mango trees in the second 
half of the 20th century. During the past two centuries the mango 
has bee11 introduced to the Philippines and to the American and 
Australian tropics; in the 20th century a small industry was begun 
in the United States in southern Florida. This large evergreen 
tree is most apt to be productive in tropical regions with a con- 
siderable dry season which coincides with the annual period of 
bloom. Many varieties have been selected and propagated by 
graftage: among the most important of which are Mulgoba, Saigon, 
Carabao: Haden and Julie. I n  spite of its great importance as a 
food and dessert in the regions \There iL is grolvn there are no re- 
liable statistics on world production. The extreme perishability 
of the fresh fruit, and special problems with harvesting and stor- 
age curtailed its exploitation as a crop for shipment to distant 
markets. In  the second half of the 20th century no appre~iable 
volunle of the fruit x i s  processed commercially as a canned or 
frozen product. although considerable quantities were used for 
preserves and chutney. 

Avocado.-The avocado tree is native to the cool tropical re- 
gions of Central America. and was under primitive culture a t  the 
time of the Spanish concluests, hoth on the isthmus and on some of 
the Caribbean islands. During the 20th century intensive selection 
of superior varieties formed the basis for small commercial indus- 
tries producing 40.000 to jo.ooo tons annually in the United 
States. in southern California and Florida. These selections are 
now distrii~uted \videly throughout the tropics and may result in 
further exploitation o i  this nutritious salad fruit. Yarrow limita- 
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tions in climatic adaptability and inherent problems of harvesting 
and postharvest care may continue to limit the avocado's commer- 
cial outlets to the luxury bracket, insofar as distant markets are 
concerned. Among the most important varieties in the second half 
of the 20th century were Fuerte, Zutano, Lula and Booth 8. 

Perennial fruit species successful in subtropical regions are able 
to develop some resistance to injury from freezing temperatures 
during the TT-inter months, and are benefited in one way or another 
by the slight seasonal periodicity of the climate. Like species of 
the tropics they are usually evergreen. 

Date.-The majestic date palm is native to the oases in the 
desert region of the Persian gulf and for thousands of years the 
fruit has been an essential part of the diet of indigenous popula- 
tions living in suitable climates of the eastern Mediterranean basin 
and North Africa. Although the palm has been distributed widely 
in modern times, nine-tenths of the commercial production ema- 
nates from the areas of ancient culture (see Table 111). This may 
result largely from three circumstances: ( I )  a desert climate vi th  
no rainfall during most of the period of fruit development is es- 
sential for a marketable product, yet there must be ample soil 
moisture during this same period; (2) the product is stable and 
there is a sufficient output in the indigenous region to satisfy most 
of the ~vorld demand a t  moderate prices; (3) propagation of the 
superior varieties must be by offshoots from relatively young 
palms, and the supply is so limited as to make establishnlent of 
new date gardens in distant countries very slow and expensive. I n  
spite of these facts a small industry based on old-viorld varieties, 
of which Deglet Noor is the most commonly planted, was estab- 
lished in the Coachella valley desert region of California during the 
20th century. 

Date varieties selected over the past centuries may be divided 
into three classes according to their physical properties and their 
sugar content. Dry dates. sometimes called "bread" dates. which 
are firm and relatively lorn in sugars are important locally in the 
old-world desert regions for daily nourishment; the variety Thoory 
is an example. Semidry varieties soften at maturity, but being 
firm enough to pack and ship well. are the most important com- 
mercially; Deglet Noor, Dayri and Zahidi are examples of this 
type. Soft dates, used mainly as confection, are most difficult 
to handle; examples of this kind are Barhee, Khadrawy and 
Hayany. 

TABLE II1.-1955 (or Other Comparable) Production of Dates and Citrus in 
Selected Countries of the Dgferent Pri?zcipal Resions of 

Commercial Prodzution 
(000 tollsj 

/ Region and country 1 Dates 1 I 
Oranges and 'Lemons and ~ ~ ~ ~ ~ f ~ ~ i ~  

tangerines / limes 

North America: 
Unitedstates .  . . . 
Mexico . . . . . 

South America: 
Argentina . . . , 

Brazil . . . . . 
Eurone: 

~ r e ' e c e  . . . . , 44 
Italy . . . . 
Spain . . . . , 

l A 2 n  . . . , I roo I - I - I - I 
. . . .  

Saudi Arabia . . . . 
India . . . . . 

Africa: 
Algeria . . . . . I Iraq 
Egypt 327  
TJnion of south Africa . . 273 

Oceania: 
Australia. . . , . 1 Kc\\, Zealand . . . . 

Source: Food and Agriculture Organization of the Uni t~  
and Agriculture Statistics: P y o d u ~ t i o ? ~  (1g57j. 

Citrus.-Introduced to the western world by traders from 
southeastern Asia over the period from the I nth to the 18th century 
A.D., the most important citrus fruits are now produced in large 
quantity in the subtropics and tropics throughout the world. 
Orange, mandarin (tangerine) and grapefruit trees are most pro- 
ductive and develop the best quality in regions where there is 
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some seasonal periodicity of climate. Since they are able to  with- 
stand exposure to a few degrees belo~r 32" F ,  in midwinter, they 
may be intensively cultivated in regions n-here occasional light 
frosts occur as ~vell as in the milder subtropirs. Table I11 sum- 
marizes the statistics on production, sho~ving the great importance 
of the orange industry on all the continents. Grapefruit, on the 
other hand, is mainly significant in the United States and the 
Caribbean region, close to the point of its probable hybrid origin 
in Jamaica. The lemon and lime are less able to nithstand freez- 
ing temperatures than the orange; as a result they are planted in 
more protected parts of the subtropics, and a larger proportion of 
lemons and limes are found in the tropics than of oranges. 

I n  the United States, commercial citrus growing is confined 
largely to central Florida, southern and central California, south- 
ern Texas and Arizona. In  Florida, which produces 60% of the 
nation's oranges, the four principal varieties are Parson Brown, 
Hamlin, Pineapple and Valencia; the first two are sent to the early 
fresh-fruit market whereas perhaps half of the Pineapple and 
Valencia crops are sold for fresh fruit and the rest are processed 
for frozen concentrate. California is responsible for most of the 
rest of the orange crop, with the two varieties, Washington Navel 
and Valencia accounting for practically all the acreage. Most of 
these oranges are sold as fresh fruit. Grapefruit production comes 
from four states: Florida. Texas, California and Arizona. The 
main varieties are Marsh Seedless, Foster. Ruby and Duncan. 
About half the crop is marketed fresh and the rest is either proc- 
essed for canned sections or for juice. Practically all the man- 
darins are produced in Florida and are of one variety, the Dancy 
tangerine. The small lime industry of the United States is located 
in southern Florida, and has depended in recent years on two rela- 
tively large-fruited varieties, Tahiti and Barss; the "Key" lime. 
grown extensively on the Florida Keys has gradually disappeared 
as a dominant factor. Lemons are produced almost exclusively 
in the more protected citrus areas of southern California. The 
main varieties are Lisbon, Eureka and Villafranca. Most of the 
fruit is sold fresh but an increasing proportion of it  has been 
processed for frozen concentrate or canned juice. 
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Most of the perennial fruit species adapted to the warm tem- 
perate zone are deciduous, passing the winter leafless, although a 
few, of nhich the olive is one, are evergreen. Practically all of 
these species are capable of developing resistance to  temperatures 
below zoo F. during winter dormancy. Most of them cannot be 
grown commercially in the subtropics or tropics because exposure 
to a considerable period of chilling temperatures below 45" F.  is 
required for normal growth and flowering. On the other hand, this 
chilling requirement is relatively short, winter hardiness is not great 
and a long, warm gro~i~ing season may be necessary for satisfactory 
productivity and fruit quality; hence, they are not well adapted 
to the cooler temperature regions. 

Grape.-The old-world grapevine (Vitis vinifera) is by far 
the most important perennial fruit plant. I t  has been cultivated 
for thousands of years in the Mediterranean basin and southwest- 
ern Europe. Although. as Table IV s h o ~ ~ s ,  more than two-thirds 
of the world's grapes still come from those areas, there is now im- 
portant production on all continents in the milder parts of their 
temperate zones, whether north or south latitude (see Table IV).  
In  the United States practically all the vinifera grapes are produced 
in the great central valley of California, with small acreages in the 
southern part of the state and in Arizona. 

The fruit from this species may be consumed fresh, dried for 
raisins or used for wines and alcoholic distillates. By far the 
largest part of the European and Mediterranean production goes 
to the mine press and only a small proportion is eaten fresh or as 
raisins. The California vinifera industry, on the other hand. dries 
more than half its production, ships 10% to 15% as table and 
canning stock and uses the remaining third for fermented products. 
The important varieties differ in their versatility for these uses. 
Sultanina (Thon~pson Seedless) and Muscat of Alexandria are 
grown in quantity for all three purposes; the Flame Tokay and 
several others are used both for fresh fruit and for specialty wines. 

Nations, Yearbook o,f Food 
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On the other hand. Zante currant is grown only for its raisins. and 
a number of varieties including Zinfandel. Carignane and Alicante 
Bouche are produced exclusively for fermentation. 

Several species native to North America contribute to  t ~ v o  other 
grape growing enterprises of the United States. The larger of these 
accounts for about 10% of the total U.S. production and is based 
on hybrids between V. vinifera and native species. Most impor- 

TABLE IV,-1955 (or Other Comparable) Production c?f Grapes, Figs and 
Olives i ~ t  Selected Couiztries of the D i j e re~z t  Pvi~zcipal  Regions of 

Com~izercial Production 
(ooo tons) 

I Region and country 1 Grapes 1 Figs 1 Olives 1 1 
North America: 

United States 
South America: 

Argentina . 
Brazil . . 
Chile . . 

Europe: 
France . . 
Greece . . 
Italy . . 
Portugal 
Spain . . 

Asia: 
1 Lebanon . . . . . . I  70 

Syria . . . . . . 266 
Turkey , . . . , : 1 1.895 

Africa: 
Algeria . . . . . . 1,852 
hlorocco . . . 297 
Union of ~ o i t h  Africa . . 

Oceania: 
Australia . . . . . . 

*1g54. t1g48-52 average. 
Source: Food and lgriculture Organization of the United Nations, Yearbook of Food 

and Agriculture Sfatistics: Production (1957). 

tant varieties of this labruscana group are Concord, Delaware and 
Catawba. They are hardier than vinifera varieties and less sub- 
ject to humid climate diseases; hence the industry is centred in 
New 170rk and Michigan. The principal product is unfermented 
Concord grape juice, with some outlet for wines. I n  addition, in 
the Gulf states the native species V. rotu~zdifolia is the basis for 
minor production of grapes, mainly for muscadine wine. See also 
WINE. 

Olive.-The olive tree was under cultivation in the warm tem- 
perature parts of the eastern Mediterranean basin 3,000 years ago 
and its spread into North Africa and southern Europe was un- 
doubtedly completed during the Arab invasions if not before. 
Introductions to the new world were made by Spanish colonists and 
have resulted in small industries in South America and California, 
but as Table IV sho~vs the world's supply of this important fruit 
and its oil depends almost entirely on the countries bordering the 
Mediterranean. Although evergreen and able to grow normally 
under subtropical conditions, the tree does not flower unless ex- 
posed to temperatures below 45" I?. for a considerable period of 
time. The unusual tolerance to freezing winter temperature, hot 
summer weather and rather severe moisture deficiency have caused 
it to be planted in many situations not suitable for other fruit 
crops. The principal outlets for the fruit are as olive oil (q.v.), 
pickled in brine or canned ripe. Most of the European production 
is used for olive oi!, although in Spain, particularly, there is sub- 
stantial production of pickled olives. Because of high labour costs, 
olive oil is mostly considered a by-product market of the small 
United States industry and the major concentration is on produc- 
tion for ripe canned or for pickled olives. Examples of important 
olive varieties are: Manzanillo, Barouni and Mission. Only varie- 
ties high in oil are useful for extraction, and the others are proc- 
essed as fruit. 

Fig.-Like the olive and grape, the fig tree was under cultivation 
in the warm temperate climate of the Mediterranean basin long be- 
fore the time of Christ. Some of the varieties of that region have 
probably been carried down to modern times by vegetative propa- 
gation for over a thousand years. Table IV sho~vs that practically 
all of the commercial production still comes from the area of an- 
cient culture with the United States contributing about 7 %  of the 
total and small additional production from Australia. Italy, Spain, 
Turkey, Greece and Algeria are the leading producing countries. 

The tree is able to withstand cold temperature to  15' F. but 

has a relatively short chilling requirement; in fact some varieties 
grow and fruit satisfactorily in the tropics. ii7here the crop is 
sun-dried after harvest and because the maturing fruit is subject 
to infection from fungus and bacterial diseases, the most favour- 
able climate is semiarid with available irrigation water and no rain 
during the period of fruit maturation and drying. Some varieties 
are grown under humid conditions, however, for local sale or to be 
used in canning. Thus, in the United States the main production 
area is the irrigated central valley of California ni th  rainfall rang- 
ing from 10 in. to 2 0  in. annually, and a long hot growing season. 
The most important varieties of that region are Calimyrna (Lob 
Injir), Adriatic, Mission and Kadota (Dottato). The first two 
of these varieties constitute three-quarters of the production and 
practically all are dried. Mission may be dried or marketed fresh 
and Kadota is canned in light sirup. In  the Gulf states-Louisi- 
ana. for instance-the varieties Brunswick and Celeste are domi- 
nant. In  that humid climate most of the limited production is 
marketed fresh and a small proportion is canned. 

Apricot,  Peach, P l u m  and Prune.-These three kinds of fruit 
grow on small deciduous trees of the genus Prunus whose climatic 
requirements are satisfied in the warm temperate zone and whose 
culture extends to the milder parts of the cool temperate zone. All 
of them are cultivated widely in the climatic regions of the world 
to which they are adapted, as Table V shows. 

The apricot is somewhat more restricted climatically than the 
other two partly because it has a shorter chilling requirement and 
therefore blooms earlier, and partly because its great susceptibility 
to a fungus disease (brown rot) makes culture difficult in regions 
where rainfall is high during the growing season. In  the United 
States and Canada most of the apricots are found in semiarid dis- 
tricts of the coastal and interior valleys from California to British 
Columbia. Local climatic conditions determine whether the main 
outlets are for fresh fruit, drying or canning; these outlets. in turn 
may determine the varieties and cultural practices. Thus in limited 
areas of California where an early harvest season gives the industry 
opportunity to exploit a premium market for fresh fruit, the main 
variety has been Royal (similar to Blenheim). In  the semiarid 
hot California regions that have midseason harvest the drying out- 
let predominates and the Tilton variety has been most important. 
In the cooler, more northern sections \\here canning and late mar- 
ket are the dominant outlets, Moorpark, and Large Early Mont- 
gamet are important. 

Although peach varieties adapted to climates ranging from the 
subtropics to the milder parts of the cool temperate zone are avail- 

TABLE V.-1g55 Prodz~ctiolt of Apricots,  Peaclzes and P lums  ( Including 
Prunes)  i n  Selected Countries 

(ooo tons) 

1 Region and country Apricots 1 Peaches 1 aq nrunes 

North America: 
Canada . . . . .  
United States . . . . . 

South America: 
Argentina 

Germany . 
Italy . . 
S p a ~ n  . . 
Yugoslavia . 
United Kingdom 

Asia: 
Syria . . . 
Turkey . . 
Japan . . . . . . . 

Africa: 
rn ion  of South Africa . . . 

Oceania: I I Australia . . . . . . I 11.6 I 62.4 I 18.9 I I KewZealand . . . . / 7 1 1 4 6  / 3 A  

Source: U.S. Department of Agriculture, Foreign Crops and Markets. 

able, the most important peach regions of the world have long hot 
growing seasons and mild winters lasting a t  least three months 
during which freezing temperatures occur frequently. In  the 
United States these conditions occur in the semiarid central valley 
of California and along the coastal plain and the lower piedmont 
region of the east, from northern Georgia to Maryland; California, 
Georgia and South Carolina produce more than half the nation's 



FRUIT FARMING PLATE I 

B Y  C O U R T E S Y  O F  ( T O P  LEFT)  FLOR!DA S U B 7 R O P I C A L  EXPERIMENT STAT ION,  (TOP RIGHT)  U N I T E D  F R U I T  COMPANY, (CENTRE L E F T )  H A i V l l l A N  PCNEAPPLE COMPANY,  LTD., ( C E N T R E  

R I G H T )  U.5. O E P T .  O F  A G R I C U L T U R E ,  ( B O T T O * I  R I G H T )  C A L A V O  G R O % E R S  C F  C A L I F O R N I A ;  P H O T O G R A P H ,  ( B O T T O M  L E F T )  EViHG G A L L 3 N A T  

COMMERCIAL FRUITS O F  VARIOUS C L I M A T E S  

T o p  le f t :  Tropical. Five-year o ld Z i l l  mango tree in flower B o t t o m  l e f t :  Subtropical. Young (foreground) and mature orange trees 
T o p  r i g h t :  Tropical. Matur ing bunch of bananas on a Gros Michel tree in a Flor ida grove 
Cent re  le f t :  Tropical. F ie ld of matur ing p~neapples, Hawail B o t t o m  right: Subtropical. Thick cluster of avocados on a Fuerte tree. 
Centre r l g h t :  Subtropical. Commercial date garden, rows of 15-year-old Foliage of the tree has been pulled back to expose the f r u i t  for the photo- 

Deglet Noor paims separated by i r r igat ion ditches graph 
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B Y  C O U R T E S Y  C F  ( T O P  L E F T )  W I N E  I N S T I T U T E ,  IAN F R A N C I S C O ,  ( T O P  R I G H T ,  A B O V E  A N D  B E L O ' N )  C A L I F O R N I I  F I G  I N S T I T U T E  P H O T O S  B Y  R  M  W A R M E R .  ( C E h T R E  L E F T )  H T H A R T M A N N .  

L N I V t R S I T Y  C F  C A L I F O R N I A ,  ( C E N T R E  R , C H T )  E A S T  M A L L l h G  R E S E A R C H  S T A T I O N .  ( B O T T O M  R  G H i l  N E W  J E R S E Y  A G R l C U L T U R A L  E X F L R i M E N T  S T A T I O N .  P H O T O G R A P H S ,  ( C E N T R E .  B O T T O M  

L E F T )  J O H N  T O P H A M  L i O  

C H A R A C T E R I S T I C  F R U I T S  O F  W A R M -T E M P E R A T E  A N D  T E M P E R A T E  C L I M A T E S  

T o p  l e f t :  Warm-temperate. Vineyard of Tokay grapes i n  early spring as bases of the trunks 
leaves are beginning t o  form Centre :  Temperate. Sheep grazing in a cherry orchard, Kent, Eng. 

T o p  r i g h t :  Warm-temperate. Kadota fig trees before ( a b o v e )  and after Centre r igh t :  Temperate. F ru i t i ng  branch of black currant  
pruning ( b e l o w )  Bot tom l e f t :  Temperate. Semi-dwarf Cox apples 

Centre l e f t :  Warm-temperate. Old Mission olive trees showing the grooved Bot tom r igh t :  Temperate. New Jersey cranberry bog 
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B Y  C O U R T E S Y  O F  ( T O P  R I G H T )  N E W  Y O R K  S T A T E  A G R I C U L T U R A L  E X P E R I M E N T  S T P T I O N ,  C O R N E L L  U N I V E R S I T Y ,  G E N E V A .  N . Y . .  ( C E N T R E  L E F T )  J O P Y  B E A N  D I V . ,  F C O D  M A C H I N E R Y  B 
C H E M I C A L  C O R P O R A T I O N ,  ( B O T T O M  L E F T ,  B O i T O P  R I G H T )  ' . A M E R I C A N  F R U I T  G R O W E R" :  P H O T O G R A P H S  ( T O P  L E F T ,  C E N T R E  R I G H T )  J O H N  T O P H A M  L T D .  

O R C H A R D  M A N A G E M E N T  A N D  F R U I T  F A R M I N G  PRACTICES 

T o p  lef t :  Soil management. Tractor pu l l i ng  grass mowers in a cherry Cen t re  r i g h t :  Spraying. Testing an airflow sprayer, a two-stage blower 
orchard, Kent, Eng. powered by an automobile engine 

T o p  r i g h t :  Soil management showing ( A )  an untreated row and (B) a B o t t o m  lef t :  Pruning. T r imming  an apple tree w i t h  pneumatic p run ing  
row of Concord grape vines after receiving an application of Karmex shears 
herbicide t o  control weeds and grasses B o t t o m  r i g h t :  Pruning. Hydraul ical ly  operated l i f t  cage which permits 

Centre l e f t :  Spraying. Speed sprayer i n  operation efficient pruning w i thou t  danger to the worker or tree 
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B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  T O P  R I G H T 1  F .  I V E I H M E Y E R .  ( C E N T R E  L E F T )  l l N I V E Q S 1 T Y  O F  C A L I F O R N I A ,  R I V E R S I D E ,  ( C E N T R E  R I G H T )  H A W A I I A N  P I N E A P P L E  C O M P A N Y ,  LTD. ,  ( B O T -  

T O M  L E F T 1  U . S .  D E P T .  O F  A G R I C U L T U R E .  ( B O T T O M  R I G H T 1  F L O R I D A  S T A T E  N E W S  B U R E A U  

F R U I T  FARMING PRACTICES 

T o p  lef t :  Irr igation. Furrow i r r igat ion in an orchard f r u i t  on conveyor bel t  which carries i t  t o  t ruck 
T o p  r i g h t :  I r r igat ion.  Sprinkler irr igation, more suitable than furrowing B o t t o m  le f t :  Poll ination. Date orchard worker p lacing strands of male 

for h i l l y  land conditions flowers into a female cluster. A t  lef t  is a t ied cluster after pol l inat ion 
Cent re  l e f t :  Heating. Propellor-style wind-moving machine and o i l  heaters B o t t o m  r i g h t :  Harvesting. Bulk loading of grapefru i t  on t o  a t ruck for 

i n  an orange grove shipment 
Cen t re  r i g h t :  Harvesting. Pineapple operation in Hawaii. Pickers place 
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peaches. As with apricots there are three outlets for this fruit and 
varieties differ in accordance with them. Clingstone varieties of 
which Phillips. Paloro and Halford are examples, are used exclu- 
sively for the large canning industry of California. Although dry- 
ing is also a by-product or distress outlet for other varieties in 
California, Muir and Love11 are especially desirable because of their 
relatively high dry matter content. The fresh-fruit market is 
served by a long list of delicious freestone varieties including El- 
berta, Halehaven and Golden Jubilee. 

The world's plum and prune industries are based mainly on two 
species of different origin and adaptation. The Japanese plum, 
Prunzts salicina, is a small, vegetative tree with approximately the 
same climatic requirements as the apricot. I t  is most successful 
in semiarid irrigated warm-temperate climates. Because the fruit 
is very high in moisture and soft, it is not useful for canning. Dif- 
ficulties of handling and storage limit the opportunities for large- 
scale exploitation in fresh fruit markets. The principal European 
species, Prunz~s domestics is responsible for most of the commer- 
cial plum and prune production of the world. The climatic adapt- 
ability of the tree straddles the warm and cool temperate zones, 
and it  is tolerant both to semiarid and humid climates. The most 
important varieties produce fruit that may be harvested in a firm 
condition and that has storage and shelf life of a month or more. 
Some varieties are very high in total solids and may be dried for 
prunes. 

In  the United States practically all the Japanese plums are 
grown in the irrigated valleys of California. Examples of impor- 
tant varieties are Beauty, Santa Rosa and Duarte. European 
plums are an important crop in Oregon, Idaho and Washington, 
as \\-ell as California. California produces all of the dried prunes 
of the United States; the variety French Prune accounts for most 
of them. Italian Prune is the main plum variety in the northwest- 
ern states for use in canning and fresh-fruit markets. Other varie- 
ties including President and California Blue are also shipped for 
fresh fruit. 

I n  the south of England, several varieties of the Green Gage 
group are prized for their dessert qualities and such varieties as 
Czar, Giant Prune and Victoria are used for culinary and dessert 
purposes. 

The perennial fruit species best adapted to this zone are de- 
ciduous and have relatively long chilling requirements, are able 
to withstand subzero (F.) temperatures when dormant and can 
produce fruit of satisfactory quality in a growing season of six 
months or less. 

Apple.--As Table VI indicates, the apple tree is grown com- 
mercially in cool temperate climates throughout the world. Over 
the centuries of culture thousands of varieties have been named and 
the selections that are now cultivated in different countries repre- 
sent the tastes of their citizens and conform to the climatic and 
commercial requirements of each area. In  the United States, about 
one-quarter of the total production originates in the irrigated semi- 
arid valleys of Washington. There the varieties Red Delicious 
and \Vinesap are most important. T n o  eastern regions are re- 
sponsible for another quarter of the crop. They are: ( I )  the 
slopes of the Shenandoah-Cumberland valleys from Virginia to  
hIaryland mhere Stayman Winesap and Red Delicious dominate; 
and ( 2 )  the Sew York and New England areas where RIcIntosh 
and Rhode Island Greening are most important. Perhaps one- 
quarter of the United States production is canned or frozen and the 
rest moves in fresh-fruit markets. 

I n  the United Kingdom most of the apples are grown in the south 
of England; in Kent, Sussex and Essex, the varieties Cox's Orange, 
All i~~gton Pippin and Bramley Seedling are very important. ,\lost 
of these apples go to the fresh-fruit market for dessert or culinary 
uses. In  addition there is a thriving cider apple industry which uses 
large quantities of varieties suitable for production of a sparkling 
fermented cider. 

Pear.-The European pear tree, Pyrus communis is most suc- 
cessful in the milder apple regions and in regions climatically 
adapted to prune culture. I t  is extremely susceptible to bacterial 

fire blight and this limits opportunity for culture of the best varie- 
ties in humid climates mhere the causal organism is established- 
as, for instance, in eastern S o r t h  America. Table VI  shows that 
there is significant commercial production on all the continents, 
with Europe and Xorth America most important. More than 
90% of the pears grown in the Lnited States are found in the ir- 
rigated region5 of California, Oregon and Washington and one-half 
the total are produced in California. Bartlett (?'i'illiams Bon 
Chrittien) is the dominant variety with significant production of 
Beurre Bosc and Buerre d'Anjou. Because the Japanese sand pear, 
P. serotina, has marked resistance to fire blight, i t  has been hy- 
bridized mith the European pear and several varieties, among them 
Kieffer, have been found to have increased resistance and to be 
acceptable for processing in these humid regions. About one-half 
the Bartlett crop of California is canned commercially, the rest 
and other varieties are sent to fresh-fruit markets. 

I n  the United Kingdom pears are grown in the same areas in the 
south of England as apples and plums. The varieties Conference, 
Williams Bon Chrktien and Comice are important. On the conti- 
nent, there is large production of a number of varieties of local 
origin for fresh-fruit consumption. A special group of varieties 
contributes the fruit for a fermented cider called Perry. 

TABLE V1.-1955 Production of Apples ,  Pears and Cherries i n  Selected 
Coz~ntries 
(ooo tons) 

Region and country Pears Cherries I 
(excl. perry) I(sweet 81 sour) 1 

1 ' I 
North America: I 

Canada . . . 
United States . . 

South America: 
Argentina . . . 
Chile . . . . 

Europe: 
France . . 
Germany (western) : 
Italy . . . . 
Spain . . , . 
Yugoslavia . . . 
United Kingdom . 

Asia : 

*Mostly P. serotina, Japanese sand pear. 
Sources: U.S. Department of Agriculture, Foreign Crops and Markets;  Food and Agri- 

culture Organization of the United Nations, Yearbook OJ' Food and Agriczrltural Statistics: 
Production (19 57) .  

Cherry.-The sweet and sour cherry also are found in the milder 
apple regions throughout the world (see Table VI). Because s~veet  
cherry fruits are subject to cracking damage if exposed to rain a t  
the end of the maturation period, orchards of that species are more 
limited to semiarid climates than are sour cherry orchards. I n  
the United States sweet cherry production is about 45y0 that of 
sour cherry. Some 85% of the sweet cherries are grown under ir- 
rigation in California, Washington, Oregon and Idaho, whereas 
more than goy0 of the sour cherry production originates in New 
York, il1ichigan and Wisconsin. The principal sweet cherry varie- 
ties are Bing, Lambert, Windsor and Napoleon (Royal Ann) ; all 
but the last, which is used mostly for canning and artificial mara- 
schino cherries, are sold chiefly in the fresh-fruit markets. Mont- 
morency is the basis of the sour cherry industry; frozen and 
hot-pack preservation for pie stock stabilizes the greatest part of 
this crop for year-round marketing. 

Cherry culture in England is concentrated mostly in Kent where 
the summer rainfall atmospheric conditions are reasonably favour- 
able; there are venerable smeet cherry orchards whose trees date 
back more than IOO years in that locality. Practically all of the 
fruit is consumed fresh. 'The most important varieties include 
Early Rivers, Sapoleon and Noir de Guben. 

Strawberry.- The cultivated strawberry, probably the most 
cosmopolitan of all perennial fruit plants, is cultivated from the 
cool tropics to the arctic zone. I ts  great climatic range results 
partly from the fact that it is evergreen but a t  the same time so 
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small that it can be protected from the coldest winter tempera- 
tures, and partly from the fact that different varieties exhibit spe- 
cial adaptabilities to the various environmental conditions in this 
broad area. No summary of the production over the world is 
available. 

Table VII groups the main producing areas by harvest seasons. 
While it  is impossible to assert that one climate or another is the 
best for strawberries the fact that annual yields of more than ten 
tons per acre are obtained from plantings of the variety Lassen 
in the Watsonville area of California suggests that this may be 
the ideal climate for the species. On the other hand, as the table 
shovrs, strawberry growing is a sound commercial business in the 
cooler parts of the United States and in the United Kingdom. I t  
is also a good business on the continent as far north as Denmark, 
Sweden and Norway. In  the United States there are two principal 
outlets: as fresh fruit and for frozen pack. The perishability of 
the fresh fruit and the excellence of the frozen pack caused the 
latter to increase in importance greatly as this industry perfected 
its procedures. I n  addition appreciable quantities of strawberries 
are preserved as jams and some are canned. The following varie- 
ties are very important: winter and early spring, Missionary and 
Klonmore; mid-spring, Blakemore and Temple and (from Cali- 
fornia) Lassen and Shasta; late spring, Catskill and Sparkle. In  
the United Kingdom, Royal Sovereign and Climax are examples 
of important varieties. 

TABLE VI1.-Acreage and Production of Strawberries, Brambles, Bz~sh 
Fruits and Cranberries i n  the United States and in Enxland and Wales 

Winter and early spring areas . 
Midspring . . . . . 
Late spring areas . . . 

Raspberries 
Blackberries and rel'ated'soecles o; 

Fruit 

hvbrids . . . 
Currants: 

R erl 

United States* 

Acreage / Production 
(000 acres) 1 (ooo tons) 

- - B l a c k : : : .  . . 13.0 20.0 
Gooseberries . I 0.4 1 0.; ( t 7  I 1- / 
Blueberries (cuitivaied and wild) . 42.8 23.0 

England and Walest 

Acreage 1 Production 
(ooo acres) (ooo tons) 

*1954-55. 11953-54. 
Sources: U.S. Department of Agriculture statistics; U.S. Department of Commerce, 

1954 Census of Agriculture (195 5); British Ministry of Agriculture and Fisheries statistics. 

Raspber ry  a n d  Blackberry.-Raspberries and blackberries 
( s ee  Table VII)  are produced by a number of deciduous species of 
the genus Rubus  called biennial because the canes fruit in their 
second growing season, and then die. These canes may require 
support by trellis or stake or they may be erect. The different 
species vary in climatic requirements but the most important be- 
long in temperate regions that do not have either extremely hot 
summers or extremely cold winters. For this reason they do very 
well in the south of England and on the western slope of the coast 
range in Oregon and Washington in the United States and in British 
Columbia. Some species are also cultivated in Europe as far north 
as Denmark, Sweden and in other similar climates. Red raspberry 
varieties of importance in the United Kingdom are Lloyd George 
and Norfolk Giant. I n  the United States, Cuthbert, Washington 
and Newburgh are excellent varieties. The black and purple rasp- 
berry are less common, and their culture is mostly confined to 
eastern United States. All these fruits are marketed fresh locally 
and are processed frozen or in preserves. Several trailing and 
semitrailing blackberry species are important in Europe and hy- 
brids among them or with raspberry have contributed large fruited, 
juicy berries very satisfactory in preserves and canned. Among 
the most exploited of these are the Himalaya berry, the Oregon 
Evergreen blackberry, Boysenberry and Youngberry. 

C u r r a n t  a n d  Gooseberry.-Currants and gooseberries are 
hardy deciduous bushes well adapted for fruitgrowing in the cool 
temperate zone. Their culture is particularly important in Great 
Britain, as Table VII indicates, but there are small industries in 
most countries with suitable climates. These fruits are used pri- 
marily in preserves, but gooseberry also is an important culinary 

fruit in Britain and on the continent, and black currant juice has 
special dietary uses. Among the important varieties are:  red cur- 
rant, Wilder, Red Lake; black currant, Mendip Gross, Seabrook's 
Black, Baldwin; gooseberry, Poorman, Careless. Lancashire Lad. 

Blueberry.-Several species of blueberry indigenous to Korth 
America are harvested in the wild and a rapidly expanding inten- 
sive industry developed during the 20th century, based on varieties 
of a hybrid of the two hardiest of them, Vacciniu?n corymbosum 
and V .  pennsylva~zicum (see Table VII) .  Although these bushes 
have rather special soil requirements productive plantings have 
been established in New Jersey, North Carolina, Michigan and 
western Washington. Examples of important varieties are Con- 
cord, Jersey, Stanley and Dixi. 

Cranberry.-The cranberry is the smallest intensively culti- 
vated perennial fruit plant, and one species, Vaccinium macro- 
carpon, is the basis of a unique fruitgrowing enterprise of North 
America. Culture is confined to drained bogs u,hose substratum 
is acid in reaction; the most productive of these bogs may be 
flooded at  will in order to give control over temperature and certain 
pests. Commercial acreages are found in Massachusetts, New 
Jersey, Wisconsin apd western Washington (see Table VII) .  
Among the important varieties are Early Black and Howes. 

BASIC PROBLEMS AND PRACTICES O F  FRUIT FARMING 

Although fruitgrowing enterprises cover great ranges of climates 
and plant materials their technologies are bound together by prob- 
lems and practices that have much in common. The most signifi- 
cant of these are discussed below. 

The first step in establishing a fruitgrowing industry is the se- 
lection of individual plants having high productivity and with 
fruit of superior acceptability in the market place. Such an in- 
dividual is a horticultural variety. If it is multiplied vegeta- 
tively from rooted cuttings, from root pieces that throw shoots 
or by graftage, the entire group of resulting plants is a single 
clone, each plant identical with the others. All perennial fruit 
crops considered in this article are clonally propagated; i.e., their 
varieties are multiplied vegetatively by one means or another. 

Many important varieties of fruit plants were selected genera- 
tions ago, and some are hundreds of years old. The Sultanina 
(Thompson Seedless) grape, the Lob Injir (Calimyrna) fig and 
the Gros Michel banana are examples of fruit varieties of obscure 
origin, planted by the millions since selection, with each subsequent 
specimen actually a vegetative continuation of the selected indi- 
vidual growing on an independent root system. But regardless of 
the age of a fruitgrowing industry or the perfection of some of the 
selected varieties continuing search for new varieties is essential 
because there is always room for improvement in climatic adapta- 
bility, in insect and disease resistances and in the solution of special 
horticultural or marketing problems. 

Not only is varietal selection and improvement a continuing 
need. but so also is the maintenance of existing varieties. Although 
vegetative mutation of a variety is exceptional, the opportunities 
for accidental multiplication of degenerate mutants increase in pro- 
portion to the number of specimens of the variety. As a result, 
care is taken to propagate a clone only from superior individuals 
and in the case of citrus where mutation is unusually common, fur- 
ther precautions are necessary. There are, of course, occasional 
mutations that improve a variety and these may be selected and 
propagated. 

The most effective technique of vegetative propagation varies 
with the kind of fruit plant. Date, banana and pineapple are 
multiplied by use of offshoots or suckers. Grape. fig, olive, currant 
and blueberry are usually propagated from cuttings. Strawberry 
and black raspberry reproduce vegetatively by special organs-the 
former are stolons, the latter tip layers. Many kinds of fruit tree 
must be grafted or budded on specially grown rootstocks because 
the species to be multiplied self-root with difficulty; apple, pear, 
peach, mango and citrus are examples of this group. See also 
ARBORICULTURE ; PLANT PROPAGATION. 

With most fruit species a period of one to two years intervenes 
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between the time that a cutting is rooted and the plant is ready 
for setting in the field, or between graftage or budding and field 
planting. During this interval the plants are held in a nursery 
where they can be given intensive culture in rows. Strawberry, 
raspberrry, pineapple and banana planting materials do not re- 
quire the intervention of a period in the nursery before field plant- 
ing, however. 

The grower's problem in choosing varieties of the fruits he in- 
tends to produce has t\vo aspects: ( I )  to recognize the relative 
adaptabilities of available varieties to the climatic and soil condi- 
tions of his farm; and ( 2 )  to select from those best adapted to 
his conditions a group that satisfy both his management needs and 
the market demands. For instance, an apple producer in north- 
eastern United States may depend on four varieties : Milton, Mc- 
Intosh Red, Red Delicious and Rome Beauty. The main harvest 
seasons for these succeed each other a t  about two-week intervals, 
and this helps him to extend the period of harvest. The first two 
cross-pollinate satisfactorily, and so do the last two. The first of 
these varieties is usually marketed without storage, and the cold- 
storage seasons of the others are of increasing length; this helps 
him to exterid the marketing period. 

The site of a fruitgrowing enterprise is as significant in deter- 
mining its success as the varieties grown on it. In  fact, variety 
and site together set the ceiling of productivity and profit that may 
be attained under the best management. In  most developed fruit 
regions microclimatic and soil conditions, that is, climatic condi- 
tions as influenced by slight differences in soil, soil covering and 
elevation. and soil conditions are the two components of a site that 
determine its desirability for a fruitgrowing enterprise. Some- 
times, particularly with very perishable fruits, transportation prob- 
lems must also be considered. 

Local conditions of a site exposing it to unusual frost hazard 
are as detrimental to citrus in Florida as they are to peach trees in 
New Zealand and apple trees in the south of England. In regions 
and sites where temperatures during the season of concern may 
drop no more than 4" or 5" F. below freezing, artificial frost pro- 
tection is sometimes used (see FROST). 

For highest productivity most fruit trees need to be able to 
root extensively to a depth of four feet or more. Heavy subsoil 
or other conditions causing imperfect internal drainage may result 
in shallow, weak root systems that are unable to exploit the soil 
efficiently for water and nutrients. In  semiarid and arid regions 
it is not uncommon for accumulation of saline salts in a subsurface 
layer to limit rooting of fruit trees as well as to cause leaf scorch- 
ing and abnormal defoliation symptoms. Tiling and surface ditch- 
ing help to decrease the accumulation of water in poorly drained 
subsoils, and are beneficial in dealing with wet spots in otherwise 
satisfactory sites. Special control of irrigation procedures and 
periodic leaching may alleviate the worst salt effects in saline soils. 
Choice of tolerant species, varieties and rootstocks may make ex- 
ploitation of imperfectly drained or mildly saline sites economic, 
but it is rare that the performance of the plants is up to that on 
sites free from these inherent diff~culties. 

Once a site is selected it is prepared by clearing and cultivation 
of the surface and installation of such permanent drainage, irriga- 
tion and road systems, as may be required. In rolling or sloping 
terrain where contour planting is needed to control erosion and 
conserve moisture, the locations of the plant or row positions are 
determined by the contour intervals established. In old lands, 
where there are residual nematode or other pest populations that 
make fumigation desirable, this must also be done before the new 
plants are set. In  very infertile sites or where the physical condi- 
tion of the surface soil is poor, it is sometimes useful to apply fer- 
tilizer and lime and to grow a succession of leguminous cover crops 
for a year or more before planting. 

Growth, flowering habits and light requirements on the one hand, 

Such crops as strawberry and pineapple having compact plants 
close to the ground are usually managed in beds containing several 
rows or in less formal matted rows. I n  an acre of strawberries, 
200,000 or more plants may occupy the matted rows. A pineapple 
plantation with two-row beds, having plants a foot apart  in rows 
two feet apart contains 15,ooo to 18.000 plants per acre. Intense 
competition within such dense populations for light, water and 
nutrients causes the production of the individual plant and the 
size of the average fruit to be less than they would be if more space 
were provided; but the total yield per unit of land is usually greater 
than it  would be with lower plant numbers. There may also be in- 
direct benefits from these high populations; for instance, the prob- 
lem of hand weeding or hoeing may be substantially decreased by 
the shading effects of the fruit plants. 

The spacing of grapevines along a trellis row, and of trees in 
an orchard involves the same group of problems. Maximum vine- 
yard production frequently results with vine distances of 8 to  9 ft .  
(600 per acre). Peach trees set 2 0  ft. apart (100 per acre) and 
apple trees 40 ft. apart ( 2 7  per acre) are apt to  attain maximum 
acre yields a t  full maturity. 

With those species and varieties that require cross-pollination by  
the agency of insects, the planting plan must take their special 
pollination needs into account. This is a problem with apple, pear, 
plum and sweet cherry orchards. At least two varieties that  cross- 
pollinate successfully must be planted in association with each 
other. 

Pruning, the removal of parts of a plant in order t o  influence 
growth and fruitfulness of the rest, is an essential fruitgrowing 
practice. I n  the first few years after fruit trees or vines are 
planted, primary attention is given to form, because that  may 
influence the strength and longevity of the mature plant as well as 
the efficiency of other practices; this kind of pruning is called 
training. Subsequently, as the plant approaches maximum fruit- 
fulness and fills its alloted space. maintenance pruning for various 
purposes becomes increasingly important. 

The grape responds favourably to heavy pruning by  one of two 
groups of training systems: those that involve cutting the growth 
of the previous season (canes) to short spurs and those that permit 
the canes to remain relatively long. Whether a spur system or a 
long cane system is to be followed depends on the flowering habit 
of the particular variety (see GRAPE). Relatively small trees that  
respond favourably to severe annual pruning, such as  the peach, 
apricot and Kadota fig are usually trained to systems creating an 
open-centred tree with a scaffold of four or five main branches 
that originate on a short trunk constituting the head of the tree. 
These main branches are in turn branched a number of times so 
that they permit fruiting. Annual renewal pruning can be reason- 
ably efficient under these circumstances. Larger trees which do 
not respond favourably to heavy annual pruning may often be best 
trained to systems which encourage the original main leader branch 
to grow erect to a height of eight to ten feet, with four or five main 
branches at  intervals on its sides forming the scaffold which carries 
fruiting wood up and out; this is called a modified leader system. 

The principal reasons for maintenance pruning are: ( I )  to per- 
mit efficient spraying and harvesting operations; ( 2 )  t o  maintain 
satisfactory light exposure for most of the leaves; (3) to  create a 
satisfactory balance between flowering and leaf surface. Rfain- 
tenance pruning to regulate crop size is largely confined t o  species 
whose fruitfulness is directly related to vegetative vigour. The 
grape is this kind of a plant, and pruning of it is primarily to  regu- 
late crop size; peach and apricot are also pruned heavily in order 
to reduce the number of fruits. See also ARBORICULTURE: PRUN- 
ING. 

Two soil management practices, clean cultivation and permanent 
sod culture, illustrate contrasting purposes and effects. I n  clean 
cultivation, the surface soil is stirred periodically throughout the 

and management problems on the other, determine the most satis- year in order to prevent establishment and growth of vegetation 
factory planting plan for a fruitgrowing enterprise. that competes with the fruit crop for nutrients, water and light. 
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The stirring increases the decomposition rate of soil organic matter 
and thereby releases nitrogen and other nutrients for the use of 
the fruit crop. I t  may also provide transient improvement in water 
penetration. On the other hand, laying bare the soil surface ex- 
poses it to erosion; destruction of organic matter results in low- 
ered fertility and degeneration of structure. Sod culture minimizes 
the destructive processes and may permit modest increase in fer- 
tility, but the sod itself competes with fruit plants for water and 
nutrients and may compete for light. As a result, permanent sod 
culture is practical only with tree crops that are normally rather 
low in vegetation-apple, sweet cherry and mango, for instance; 
and competition from established sod is detrimental with extremely 
vegetative fruit plants like grape. peach and raspberry. 

Because each of these soil management systems has advantages 
and disadvantages, three modifying or complementary practices 
are used under many circumstances: cover cropping: mulching and 
chemical control of vegetation. Cultivation combined with winter 
cover cropping is used widely in grape, peach, cherry, bush fruit 
and citrus plantings, as well as with other species. Mulching is 
the addition of undecomposed plant materials such as straw, hay 
or processors' refuse to the soil in the fruit planting. I n  orchards 
mulching materials are most often applied under the branches of 
trees maintained in permanent sod. Chemical control of vegeta- 
tion has come into increasing use as a supplement to or substitute 
for cultivation. 

I n  semiarid and arid regions irrigation is necessary. Probably 
the maximum demand occurs in date gardens, because they expose 
a very large leaf surface the year around. under conditions of very 
high evaporation and practically no rainfall. Irrigation in humid 
climates is generally limited to shallow-rooted fruit crops such as 
strawberry and blueberry. There are a few exceptions, however, 
and the banana appears to be one. Large acreages of this species 
are irrigated on coastal lowlands of the torrid tropics where annual 
rainfall exceeds 60 in. Various procedures for irrigation are used 
in fruit plantings; of these furro

w

, basin or sprinkler systems are 
most common. See IRRIGATION. 

Needs of perennial fruit plants for fertilizers depend partly on 
the natural fertility of the soil supporting them and partly on their 
special requirements. Of the essential elements, supplemental 
nitrogen is almost always needed and potassium supplements may 
be commonly needed. Although phosphorus responses of straw- 
berry. grape and a few fruit tree species have been reported oc- 
casionally, phosphorus deficiency is rather rare, and it  is evident 
that perennial fruit plants are more efficient in absorption of this 
element than are many other plants. Calcium deficiency has sel- 
dom been reported. even in very acid soils, but limestone and hy- 
drated lime are sometimes desirable because of indirect benefits. 
Lack of magnesium, on the other hand, has been noted by workers 
studying a wide range of fruit species. Of the trace elements, zinc! 
iron and boron are most apt to be lacking. Iron deficiency is diffi- 
cult to control in orchards in soils of high pH, or acidity. Three 
other trace element nutrients, manganese, copper and molybdenum, 
are sometimes deficient in fruit plantings. See also FERTILIZERS 

AND MAXURES. 

The stimulus of pollination and seed formation are needed for 
normal development of most of the fruits. (Banana, pineapple 
and some citrus and fig varieties are exceptions.) Transfer of 
pollen from anthers to stigmas is accomplished in nature either by 
movement in air or by agency of insects. With the possible excep- 
tion of olive and grape and some varieties of citrus and fig, the 
perennial fruit plants considered here are benefited either by insect 
pollination or by artificial or hand-pollination. See POLLISATION 
and articles on individual species, as APPLE; FIG; etc. 

Removal of flowers of young fruits (thinning) is done for two 
purposes: ( I )  to permit the remaining fruits to grow more rapidly 
and ( 2 )  to prevent the development of so large a crop that the 
plant is unable to flower in subsequent years. 

Thinning may be done by hand or chemically. With date, the 

pistillate flower cluster is reduced in size at  the time of hand- 
pollination. In  the case of certain table grape varieties, some 
clusters may be removed shortly after they appear, and in addition 
parts of clusters may be cut off. Young peach fruits may be 
thinned by striking the branches with a padded pole. Hand thin- 
ning of young apple and peach fruits once was also a common prac- 
tice, but because of the expense and difficulty there has been 
increasing use of chemical sprays as a substitute. Two kinds of 
treatment may be used: ( I )  mildly caustic sprays applied during 
bloom and ( 2 )  sprays of growth-regulating substances applied 
shortly after bloom. These two kinds of treatment have been 
used with varying success but they have been successful enough 
to permit chemical thinning to find a place as one of the supple- 
mentary fruit growing practices. See SPRAYS AND DUSTS IN AGRI- 
CULTURE. 

In  many fruit enterprises, pest control is the most expensive and 
time-consuming occupation of the grower, and where the concen- 
tration of fruit farms in an area warrants it, individual efforts are 
complemented by legislative measures including quarantine regula- 
tions and by technical and advisory services from public agencies. 
Sometimes the most economic control procedures are biological in 
nature. Selection of varieties that are immune, resistant to attack 
or tolerant to specific pests is a biological control procedure widely 
used. Parasites or other enemies of pests also have been used to 
control those pests. Chemical control procedures, however, are 
relied on most heavily. For discussion of these measures of pest 
control see EKTOMOLOGY: Principles of Insect Control; FUMIGA- 
TION ; PLANT QUARANTIXE; SPRAYISG AND DUSTING MACHINERY; 
SPRAYS ASD DUSTS IN AGRICULTURE. 

The different fruits vary greatly in the way they ripen both as 
to the specific changes that take place during maturation and the 
rates at  which they occur. Each kind of fruit has a characteristic 
pattern of cumulative increase in volume, and by the time physio- 
logical maturity has been reached the rate of growth is relatively 
slow. As this time is approached the colour changes to that of the 
mature fruit, and the ultimate chemical composition is approached. 
There is a tendency for the fruit of many species, including apple, 
pear, orange, lemon and grapefruit, to drop from the tree during 
the last part of the maturation period. Preharvest drop of these 
fruits is delayed by application of dilute sprays of growth regulat- 
ing substances like naphthalene acetic acid. These same sprays 
increase the rate of ripening somewhat. 

Most kinds of fruit are harvested as close to the time that they 
are eating ripe as possible so that they will attain the best quality 
when they do ripen. But a few, of which banana and pear are out- 
standing, may be harvested very immature and still ripen satis- 
factorily. Orange, grapefruit and some varieties of avocado may 
be held on the tree for several months after they attain good qual- 
ity; this property is helpful in permitting convenient storage over 
a long marketing period. 

The actual harvesting for these fruits involves hand-picking, 
except for prunes to be dried and olives for processing ripe. Thus 
mechanization can only be used to improve the efficiency of the 
handling operation after the fruit is off the plant. With soft or 
easily bruised kinds, rather little can be done to speed the handling 
procedures. With citrus, h o ~ e v e r ,  bulk handling has helped to 
reduce handling costs appreciably; large open containers on trailers 
are used for collecting fruit from pickers, and mechanized lifting 
equipment empties them into trucks which in turn are emptied by 
gravity. 

The maximum life of the fresh fruit after harvest varies greatly 
depending on the kind and on the storage' conditions. Strawberries 
last for no more than two weeks in the best storage environment 
whereas apples or lemons can he held for more than six months. 
Cold temperature storage is the most common means of prolonging 
the life of fruit. Most temperate zone fruits can be held safely at  
32'  to 35' F., but many subtropical and tropical fruits, including 
the lemon, avocado, banana and mango, show chilling injury after 
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prolonged exposure to temperatures below 40" to 45' F. Storage 
life is extended on several fruits, including apple, pear and banana 
by holding them in sealed refrigerated rooms in which internal 
atmospheres are modified to contain less oxygen and some- 
what more carbon dioxide than normal air. For some apple 
varieties storage in an atmosphere containing 2 %  oxygen and 
5% carbon dioxide by volume increases the life several months. 
Another important way of extending the storage life of some 
fruits is the removal of ethylene and other volatiles from the 
atmosphere. 

Drying is a standard means of stabilizing dates, figs, raisin 
grapes, prunes and apricots; canning is of paramount importance 
to the pineapple, peach and pear industries; and freezing is a means 
of stabilizing some of the most perishable fruits including straw- 
berry, raspberry and blueberry. See also CROP DRYING AND PROC- 
ESSING; COCOA; COFFEE; VANILLA; and articles on other indi- 
vidual plants. 

BIBLIOGRAPHY.-W. H. Chandler, Deciduous Orchards, 3rd ed, rev. 
(19 j7 ) ,  Evergreen Orchards, 2nd ed. rev. (1958); J .  S. Shoemaker, 
Snzall-Fruit Culture 3rd ed. (1955). 

See also Horticultural Abstracts (quarterly) for world coverage of 
technical articles on temperate and tropical fruit crops; Journal o f  
Horticultural Science (annual) ; Proceedings of the rlnzerican Society 
for Horticultural Science (annual) In the United States, the Depart- 
ment of Agriculture and State Agricultural Experiment Stations pub- 
lish bulletins on the culture of fruits, on insect and disease problems and 
on economic and marketing problems. Similar information is published 
by the British Ministry of Agriculture for fruit crops important in 
Great Britain. (D. Bs.) 

FRUIT FLY, any member of the families Trupaneldae and 
Drosophilidae of the order Diptera ( q . ~ . ) .  The ~ r u ~ a n e i d a e  
(Trypetidae, Tephritidae) contain many species of economic im- 
portance. Most damage is caused by the larvae living in fruits. 
The Mediterranean fruit fly (Ceratitis capitata) infested Florida 
in 1929, and its eradication required several years. The pest re- 
appeared in that state in 1956, however. The Mexican fruit fly, 
Anastrepha ludens, attacks citrus fruits in Central America and 
south Texas. Rlzagoletis pornonella, the apple maggot or railroad 
worm, and R. cingulatus, the cherry fruit fly, cause enormous 
damage. Other species attack walnuts. The currant and goose- 
berry fruit fly and the melon fly are sometimes serious pests in 
Korth America. In Europe the asparagus fly, Platyparea, poecilop- 
tera, destroys the edible shoots of asparagus. In  Australia, Chaeto- 
dacus tryoni, the Queensland fruit fly, is a serious pest, while the 
olive fly. Dacus oleae, attacks olives in the Mediterranean region 
and in Africa. Control of these pests is difficult and varied accord- 
ing to the habits of each. Against some, use of poisoned bait to 
kill the adults, destruction of infested fruit and clean cultural 
methods are effective. The celery fly of Europe and the parsnip 
leaf miner of North America make mines in the leaves of um- 
belliferous plants; species of Eurosta and allies make galls on 
the stems and roots of goldenrod; others bore in stems or live in 
the developing seeds of the Compositae, especially of thistles and 
goldenrods. The Drosophilidae. now generally called small fruit 
flies, are attracted to fermenting sap, decaying vegetation and ripe 
fruit. They are believed to feed chiefly upon fungus developing in 
such places. Several species are used in the study of heredity. 
(See  GENETICS ; DROSOPHILA.) (C. H. CN ) 

FRUIT PRESERVATION : see CANNIIUG, COAIMERCIAL ; 
JAMS AND JELLIES; FRUIT COOKERY. 

FRUIT SUGAR : see CARBOHYDRATES ; SUGAR. 
FRUMENTIUS (c. goo-c. 360), the founder of the Abyssin- 

ian church. traditionally identified in Abyssinian literature with 
Abba Salama or Father of Peace (see ETHIOPIA, ORTHODOX 

CHURCH OF),  was a native of Phoenicia. According to Rufinus (x, 
g), who gives Aedesius as his authority. a certain Tyrian, Meropius, 
accompanied by his kinsmen Frumentius and Aedesius, set out on 
an expedition to "India." but fell into the hands of Ethiopians on 
the shore of the Red sea and was put to death. The two young 
men were taken to the king at Axum, where they obtained. in time, 
great influence. With the help of Christian merchants who visited 
the country Frumentius gave Christianity a firm footing. In 326 
he was consecrated bishop of Axum by Athanasius of Alexandria 
who in his Epistola ad Constantinz~rn mentions the consecration 

and gives details of Frumentius' work. 
FRUNDSBERG, GEORG VON (1473-1 5281, German 

soldier. was born at  Mindelheim on Sept. 24, 1473. H e  fought for 
the German king hlaximilian I against the Swiss in 1499, and in 
the same year was among the imperial troups sent to  assist Ludo- 
vico Sforza, duke of Milan. against the French. Still serving 
Maximilian, he took part in I 504 in the war over the succession 
to the duchy of Bavaria-Landshut, and afterwards fought in the 
Netherlands. Frundsberg assisted Maximilian to organize the 
Landsknechte ( q . ~ . ) ,  and at  the head of bands of these formidable 
troops he was of great service to the empire and the Habsburgs. 
In  I 509. I j I 3  and I 514 he gained fresh laurels against the Vene- 
tians and the French. When the struggle between France and the 
empire was renewed he took part in the invasion of Picardy 
( I  521). and proceeding to Italy brought the greater part of Lom- 
bardy under the influence of Charles V through his victory a t  
Bicocca in April I j22. H e  was partly responsible for the great 
victory over the French at  Pavia in February I j 2  j, and, returning 
to Germany, assisted in suppressing the Peasants' Revolt, using 
on this occasion, however, diplomacy as well as force. H e  died a t  
Mindelheim on Aug. 20, 1528. Frundsberg was a capable and 
chivalrous soldier, and a devoted servant of the Habsburgs. With 
his grandson the family became extinct. 

B ~ s t ~ o c ~ ~ ~ x ~ . - - A d a r n  Reissner, Historia Herrn Georgen und Herrn 
Kasparn von Frundsberg (Frankfurt, 1j68), Ger. trans. (Frankfurt, 
1572) ; F W Barthold, Georg von Frundsberg (Hamburg, 1833) ; 
A. M Miller, Herr Jorg von Frundsberg (Fteiburg i. Br., 1928) ; F. 
Zoepfl, Gearg von Frund~berg und die Mindelburg (Mindelheim, 1928). 

FRUNZE (formerly PISHPEK), the chief town of the Kirghiz 
A.S.S.R., situated on the Chu river in 42" 45' N. lat.. 74O 45' E. 
long. Its chief industries are brewing and the manufacture of 
tobacco (makhorka ) .  

A branch line from the Chkalov-Tashkent railway, passing 
through Chimkent and Aulie-ata, reaches the town. I n  1928 a line 
to the densely peopled Tokmak region, northwest of Lake Issyk- 
kul, was commenced, and the Turksib (Turkistan-Siberian) rail- 
way linking Frunze and Semipalatinsk was completed in 1930. 
This opened up the corn-growing region round Lake Balkhash, and 
enabled the Central Asiatic republics to depend on imported in- 
stead of homegrown grain and thus to increase the area under 
cotton. Pop. (1959 223,831 

FRUSTRATION. The technical, psychological meaning of 
the term frustration has much in common with its more general 
lay meaning. I n  both cases, frustration refers to  the interruption 
of an episode of behaviour before its completion. However, not 
every interruption of behaviour is frustrating. A man hard a t  
work on a hot afternoon will not usually be frustrated i f  his em- 
ployer interrupts him and says, "I want you to quit now, but I'll 
pay you for a full day's work." To define frustration more ade- 
quately requires a brief consideration of a point in psychological 
theory. 

Some kinds of behaviour can be explained only in terms of such 
a concept as motive (or desire, purpose, want, need. instinct, senti- 
ment or psychological tension). Motive refers to an inferred 
state of the individual that is presumed to organize and direct be- 
haviour in relation to existing conditions until a more-or-less par- 
ticuiar goal is reached. ' When such an episode of behaviour is 
interrupted before an appropriate goal is achieved, frustration re- 
sults. Interruptions of behaviour that do not interfere with goal 
attainment, or which expedite it ,  are not frustrating. 

During the operation of a motive the individual is active, his 
behaviour is organized, and, when the motive is conscious, he ex- 
periences a hunger for the goal. When the goal is attained, the 
individual experiences satisfaction or satiation. If the goal- 
directed behaviour is interrupted. i e . ,  if frustration occurs, a great 
variety of behaviour resultants may appear. 

The basic fact about frustration is that it has effects which are 
often widespread. The behaving person is not like a rolling bil- 
liard ball which. when its movement is stopped. remains motion- 
less. The interruption of a directed action changes behaviour but 
does not stop it. What the changes are depends upon a number 
of factors, some of which are the follo~ving: 

Source of Frustration.- The chief causes of behaviour inter- 
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ruption a re :  ( I )  motor,  intellectual o r  perceptual inadequacies; 
( 2 )  physical obstacles o r  social prohibitions; and  (3) conflict of 
motives. 

C o m p l e t e n e s s  of the Inter rupt ion .- Interrupt ion  of goal- 
directed behaviour may be  complete and irrevocable as  when a 
beloved person dies, o r  i t  may appear to  b e  equivocal as  when an  
attractive apple is barely out  of reach on the  tree. 

D i s t a n c e  t o  the Goal.- Interruption of a directed action may 
occur a t  any point in the  temporal course of the  episode. imme- 
diately af ter  beginning the action, intermediate i n  the  action or 
just before i ts  completion. 

N a t u r e  of t h e  M o t i v a t i n g  State.- Three factors of impor- 
tance a re :  ( I )  whether the  motive is fundamental t o  the  personal- 
i ty  (often unconscious), o r  is of superficial importance (usually 
conscious) ; ( 2 )  the strength o r  degree of t he  motive;  and (3 )  the  
content of the  goal behaviour to  which the  motive directs be- 
haviour. 

S t r e n g t h  of R e s t r a i n i n g  and C o n t r o l  Mechanisms.- There 
a r e  great  differences in the  ability of persons to  organize and con- 
trol  t h e  forces of motives. Terms such as  strength of character, 
self-control, superego and  force of habit  are used t o  describe these 
differences. 

E x p l o r a t o r y  Behaviour.-An immediate effect of frustration, 
whatever i ts  source and whatever the  nature of t he  motive. is the 
occurrence of exploratory behaviour. This m a y  be  overt behav- 
iour,  a s   hen a person searches for  an  opening in  a wall which ob- 
s t ruc ts  his path,  o r  argues with a traffic officer who will not allow 
him t o  enter a certain street. If  the  exploration is successful, a 
de tour  is  discovered and the directed action proceeds on i ts  course. 
I f  the  detour is short  and simple, i t  may  be  learned immediately 
and  become a permanent part  of the individual's repertoire of be- 
haviour ;  if it is long o r  complicated, i t  will be  more  slowly 
learned;  and if i t  is too difficult, i t  will never be  learned. 

T h i n k i n g  and Planning.-If  immediate overt  physical or so- 
cial exploration is not successful, i t  is followed b y  subjective ex- 
ploration; i.e., thinking, planning, analyzing and problem solving. 
Th i s  behaviour is functionally similar t o  overt  exploration. 

Phantasy.- If frustration is  long-continued, is  of obscure ori- 
gin o r  involves strong motives, phantasy frequently occurs. Phan- 
tasy is  closely related to planning and thinking, but  i t  differs from 
them in tha t  the solutions and substitutes i t  provides cannot be  
achieved overtly. Phantasy reflects motives less distorted by ex- 
ternal conditions than either thinking o r  overt  exploration; in 
phantasy a person is free. 

S u b s t i t u t e  Behaviour.-The acceptance of more-or-less satis- 
fying substitutes for inaccessible, original goals frequently occurs. 

Dissociation.-LVhen a n  individual is  unable to  achieve goals 
t ha t  a r e  highly regarded b y  his social group, he  may continue t o  
avow his acceptance of them while making no effort t o  achieve 
them. Such dissociation of motive from directed! overt behaviour 
provides considerable social acceptance; merely subscribing t o  
socially approved goals brings social prestige. 

E m o t i o n a l  Reactions.- Emotional behaviour accompanies 
many  of the  other behavioural resultants of frustration. The  
stronger and  the more basic the motive, the  more  extreme the emo- 
tional accompaniments. I n  some cases, complete disruption of 
goal-directed behaviour occurs. 

Regres s ive  Behaviour.-Under conditions oi  strong and persist- 
ing frustration, behaviour becomes primitive in many respects; it he- 
comes like behaviour which normally occurs at  an earlier developmental 
level. Regression occurs in connection with behavioural techniques 
used to achieve goals (instrumental regression) ; it occurs with respect 
to goals (goal regression) ; and it occurs in connection with motives 
(motivational regression). Much neurotic and psychotic behaviour 
involves goal and motivational regression, usually implemented by 
unconscious mechanisms. 

L o w e r i n g  A s p i r a t i o n  Level.--One kind of goal regression has 
been subject to successiul experimental study. In cases of relatively 
superficial and weak motives it has been found that a goal of high 
attractieeness but impossible of attainment for the individual may 
be abandoned ior a goal of lower attractiveness which is within the 
range of the individual's abilities. This is a common occurrence when 
the source oi  the frustration is attributed by the individual to his 
own lack oi  ability; i.?., when the individual experiences failure. This 
kind of regression, or lowering oi the level oi aspiration, as it has been 

called, has an important mental-hygiene significance. I t  means that 
great numbers of people are able to experience success in most of their 
efforts, ior when they do not experience success they change their goals 
to a level appropriate to their ability. Lowering the level of aspiration 
is not usually pathological (neurotic or psychotic). 

Abandonment.- One common reaction to irustration, partic- 
ularly when motives are superficial and weak and when the interruption 
occurs early in the behaviour episode, is the abandonment oi  the course 
oi  action and the relinquishment of the possibility of achieving the 
goal. This is prohably not possible with basic motives that ramify 
widely throughout hehaviour. Such motives cannot be abandoned 
without a drastic change in mode of living which is resisted by the 
social group in which the person lives and by his other motives. 

Withdrawal.- During frustration temporary ceasing of goal- 
directed actions and turning to other activities without abandoning the 
motivating state is frequent. 

Repression.-Frustration of fundamental motives may be too pain- 
ful for the person to iace, or a social prohibition may be so strong 
that even the admission of the motive to transgress it may be impossible. 
In these cases the motive may he obliterated irom consciousness. I t  
mas one oi the great discoveries oi the early 20th century that motives 
can be consciously avoided, yet continue to influence hehaviour. Re- 
pression of strong central motives is considered to be one oi the 
principal sources oi  neurotic and psychotic behaviour. 

L o w e r e d  A t t r a c t i v e n e s s  of Goals.-One way of avoiding the 
pain oi irustration is to depreciate the value oi  the unobtainable goal, 
for serious frustration is not experienced in relation to unimportant 
things. The "sour-grapes" reaction is an important seli-protective 
adjustment to frustration. 

E n h a n c e d  A t t r a c t i v e n e s s  of Goals.-When goal-directed be- 
haviour is interrupted, but not irrevocably so, the value oi the goal 
may be enhanced. X considerable number of iolk sayings describe this 
phenomenon: "the grass on the other side oi the ience is greener"; 
"absence makes the heart grow fonder." 

Aggress ive  Behaviour.-The initial reaction to an interruption 
of goal-directed behaviour is frequently an energetic effort to proceed 
in spite oi the interruption. This will take the form of physical, social 
or intellectual effort depending upon the nature oi the interruption. 
Such "aggressive" hehaviour may be one aspect oi exploration in its 
early stages; i.e., a testing of the strength of the obstacle. If the 
individual becomes emotional or regresses, his behavihur will become 
more primitive and this often involves violent, direct physical and 
social approaches which will commonly he described as aggressive. 

The reactions to frustration given above are not mutually exclusive 
or independent; they are on quite different levels of significance. An 
important problem oi scientific psychology is to describe them more 
adequately and systematically, and to determine their causation. 

BIBLIOGRAPHY.-John Dollard, Leonard W. Doob, Neal E. Miller, 
0. H. Mowerer and Robert R. Sears, Frustration and Aggression (New 
Haven, Conn. and Oxford, 1939) ; Roger G. Barker, Tamara Dembo 
and Kurt Lewin, Frustratiolt and Regression, vol. z oi "Studies in 
Topological and Vector Psychology" (Iowa City, Ia., 1941) ; Robert R. 
Sears, Survey o f  Objective Studies of Psychoanalytic Concepts (New 
York, 1943) ; Joseph McVicker Hunt (ed.), Personality and the Be-  
havior Disorders, z vol. (New York, 1944) ; Korman R. F. Maier, 
Frustration; the S tudy  of Behavior Wi thou t  a Goal (New York and 
London, 1949). (R. G. BR.) 
FRUSTUM, a term in geometry for  the  part  of a solid fig- 

ure, such as a cone or pyramid, cut off by  a plane parallel t o  
the base or lying between two parallel planes; and hence in 
architecture a name given to the drum of a column. 
FRY, ELIZABETH ( I  780-1845), English philanthropist, 

and, after Howard, the chief promoter of prison reform in  
Europe, was born in Norwich on May  21, 1780. Her  father,  John 
Gurney, afterwards of Earlham Hall, a wealthy merchant and 
banker, represented an  old family which for some generations had 
belonged to the Society of Friends. While still a girl she showed 
the benevolence of disposition, clearness and  independence of 
judgment, and strength of purpose, fo r  which she was afterwards 
so distinguished. I n  Aug. 1800 she became the  wife of Joseph 
Fry,  a London merchant. 

Amid increasing family cares she was unwearied in her  atten- 
tion to  the poor and the neglected of her  neighbourhood; and  in 
1811 she was acknowledged by the  Society of Friends as  a "min- 
ister." She had made several visits t o  Newgate prison a s  early 
as February 1813, but the great public work of her life dates effec- 
tively from the  formation of the  association fo r  the  improve- 
ment of the female prisoners in Kewgate i n  April 1817. I t s  aim 
was the much-needed establishment of some of what are  now re- 
garded as the  first principles of prison discipline, such a s  entire 
separation of the  sexes, classification of criminals, female super- 
vision for  the  women, and  adequate provision for  their religious 
and secular instruction, as  also for  their useful employment. T h e  



FRY-FUCHSIA 
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ameliorations effected by this association, largely by the personal 
exertions of Mrs. Fry. led to a rapid extension of similar methods 
to other places. I n  1818 she, with her brother, visited the prisons 
of Scotland and the north of England. The publication (1819) of 
the notes of this tour, and the cordial recognition of the value 
of her work by the house of commons committee on the prisons 
of the metropolis, led to an extensive correspondence with per- 
sons interested in prison reform in Italy, Denmark and Russia. 
Through a visit to Ireland, which she made in 1827, she was led 
to direct her attention to other houses of detention besides prisons; 
and her observations resulted in many important improvements 
in the British hospital system, and in the treatment of the insane. 

I n  1838 she visited France, where she conferred with many of 
the leading prison officials, and personally visited most of the 
houses of detention in Paris, Rouen, Caen and other places. I n  
1839 she obtained an official permit to visit all the prisons in that 
country; and her tour, which extended from Boulogne and Abbe- 
ville to Toulouse and Marseilles, resulted in a report which was 
presented to the minister of the interior and the prefect of police. 
Before returning to England she had included Geneva, Ziirich, 
Stuttgart and Frankfort-on-Main in her inspection. The summer 
of 1840 found her travelling through Belgium, Holland and Prussia 
on the same mission; and in 1841 she also visited Copenhagen. 
I n  1842, through failing health, Mrs. Fry was compelled to forego 
further travels, but she had the satisfaction of hearing from almost 
every quarter of Europe that the authorities were giving increased 
practical effect to her suggestions. She died on Oct. 1 2 ,  1845. 
She was survived by a numerous family, the youngest of whom 
was born in 1822. 

Two interesting volumes of Memoirs, with Extracts from her Journals 
and Letters, edited by two of her daughters, were published in 1847. 
See also G. King Lewis, Elizabeth Fry (1910). 

FRY, ROGER ELIOT (1866-1934), British art critic and 
painter, was born in London, and educated at  Cambridge univer- 
sity. He studied painting under Francis Bate and then in Paris. 
His landscapes are marked by deep feeling for form and a scholarly 
sense of design and technique. An active member and exhibitor 
of the London group, he gave an exhibition of his paintings in 1920. 
With his wide knowledge and acute sensibility. Fry became a recog- 
nized art critic in England and abroad. He published a study of 
Bellini (1899) and edited Reynolds' Discozrrses ( ~ g o g ) ,  but is best 
known by his championship through much opposition and prej- 
udice, of CCzanne and the Postimpressionists. His Ce'zanne (1927) 
is a study of the master. Among other publications are Vision and 
Design (1920) ; Architectural Heresies o f  a Painter (1921), a 
book of travel impressions; A Sampler of Castile (1923); and 
Transformations (1926). In  1933 he was appointed Slade pro- 
fessor of fine art a t  Cambridge. 

See Virginia Woolf, Roger Fry: a Biography (1940) ; and E. M. 
Forster, Abinger Harvest (1936; ~ g j j ) ,  which contains an essay on 
Fry. 

FRYATT, CHARLES (1872-1916), British seaman, was 
born at  Parkeston, Essex, on Dec. z ,  1872. He entered the service 
of the Great Eastern Railway Co., and in 1904 became chief officer 
in their service of vessels plying between Harwich and Rotterdam. 
In  1913 he was promoted captain. At the end of July 1916, it 
was announced that his ship, "Brussels" had been captured and 
the captain himself arrested and tried by court martial. on a 
charge of having attempted, on March 28, 1915, to ram a German 
submarine. The German authorities stated that Captain Fryatt 
had confessed that he had acted under orders from the British ad- 
miralty; but the trial was hurried and secret, no intervention on 
the part of neutrals being allowed. The captain was condemned 
to death and shot a t  Bruges on July 27, 1916. The body was, on 
July 7, 1919, brought from Belgium to England and was buried a t  
Dovercourt, near Harwich. 

FRYDLANT or FRIEDLAND, an old town in Liberec, Czech., 
occupied in 1938 by Germany. I t  has local administrative func- 
tions supplemented by small but thriving textile and engineering 
factories, paper mills and pottery works. The old castle situated 
on a small hill commanding the town epitomizes its stormy history. 
Pop. (1950) 4,447. I t  must be distinguished from Frydlant in 

Ostrava, a small town of about 4,000 inhabitants. 
FUAD I (1868-1936), king of Egypt, born a t  Gizeh palace, 

Cairo, on March 26, 1868, was the youngest son of the khedive 
Ismail. After his father's deposition he went to  Italy, returning 
permanently to Egypt only in the 1890s when he became aide-de- 
camp to the khedive Abbas 11. He remained quietly in Egypt, 
occupying himself largely with charitable activities. When, in 
1914, Egypt was declared a British protectorate, Abbas deposed 
and the khediviate abolished, Fuad's elder brother, Husain Kiamil, 
became ruler with the title of sultan. The sultan's son, Prince 
Kemal ed-Din, having renounced his rights of succession, Fuad 
became sultan on his brother's death in 191 7. On May 25, 1919, 
he married the princess Nazli, daughter of Abdel-Rehitn Sabri 
Pasha, who gave birth on Feb. 11, 1920, to an heir, Prince Farouk. 

When Great Britain relinquished the protectorate and acknowl- 
edged Egypt as an independent kingdom, Fuad was proclaimed 
king (March 16, 1922) and became a t  once a n  important factor 
in Egyptian politics. The popular demand for an even greater 
degree of national independence was sponsored principally by  
the Wafd, the major political party; and after 1922 Egyptian 
political life was largely dominated by the struggle for power 
between the Wafd and the new palace parties centred around the 
king. I n  this duel the British government made a number of 
interventions, some favourable to the Wafd (since it  was anxious 
to negotiate a settlement which would not be repudiated by the 
most popular party),  others to the palace (by  reason of the 
periodic outbreaks of anti-British violence to  which the Wafd- 
inspired nationalist enthusiasm gave rise). ( S e e  EGYPT; History . )  

Fuad retained his active interest in charitable and, particularly, 
in educational matters and was a prime mover in establishing the 
first Egyptian university of the western type, the Fuad I university 
in Cairo (1925). In  1927 he paid state visits to  London and Rome. 
H e  died on April 28: 1936. 

See G.  A. Lloyd! Baron Lloyd of Dolobran, EgyPt since Cromer, 
z vol. (1933-34) ; Ikbal 'Ali ShLh, Fuad, King o f  Egypt (1936). 

(H. S. D.) 
\ -  - - ,  

FUAD PASHA (181 5-1869), Turkish statesman, was the 
son of the poet KechCji-zadC Izzet Molla. H e  was educated a t  
the medical school and was a t  first an army surgeon. H e  became 
secretary of the embassy in London; was employed on special 
missions in the principalities and a t  St. Petersburg (1848), and 
was sent to Egypt as special commissioner (1851). H e  was five 
times foreign minister. During the Crimean War  he commanded 
the troops on the Greek frontier and distinguished himself by  his 
bravery. He was Turkish delegate a t  the Paris conference of 
1856; was charged with a mission to Syria in 1860; grand vizier 
in 1860 and 1861, and also minister of war. H e  died a t  Kice in 
1869. Generally regarded as the partisan of a pro-English policy, 
he served his country well by his able management of foreign 
affairs, and not least by his efficacious settlement of affairs in Syria 
after the massacres of 1860. 

FUCHOW: see F o o c ~ o w .  
FUCHSIA, a genus of plants of the family Onagraceae (q.v.), 

characterized by entire, usually opposite leaves, pendant flo

w

ers, 
a funnel-shaped, brightly coloured, quadripartite, deciduous calyx, 
four petals, alternating with the calycine segments, eight, rarely 
ten, exserted stamens, a long filiform style, an inferior ovary and 
fruit, a fleshy ovoid many-seeded berry. All the members of the 
genus, except a few New Zealand species, are natives of Central 
and South America-occurring in the interior of forests or in damp 
and shady mountainous situations. The various species differ not 
a little in size as well as in other characters ; some, as F. parvifiova, 
being dwarf shrubs; others, as F. arborescens, attaining a height 
of 12  to 16 ft.; while others are treelike and have stems several 
inches in diameter. 

F. coccinea was the first species cultivated in England, where it  
was long confined to the greenhouse. The numerous hybrid fornis 
now existing are the result chiefly of the intercrossing of long- 
flowered with globose-flowered plants. I n  some varieties the blos- 
soms are variegated, and in others they are double. There appears 
to be little limit to the number of forms to be obtained by careful 
cultivation and selection. 



FUCINO- 
Ripe.seed is sown either in autumn or about February or March 

in light, rich, well-drained mold, and is thinly covered with sandy 
soil and watered. A temperature of 70" to 7 j 0  F.  has been found 
suitable for raising. The seedlings are pricked off into shallow 
pots o r  pans, and when three inches in height are transferred 
to three-inch pots, and are then treated the same as plants 
from cuttings. Fuchsias may 
be grafted readily, preferably by 
the splice or whip method, the 
apex of a young shoot being em- 
ployed as a scion; but the easiest 
and most usual method is by 
cuttings. 

Among the more hardy or half- 
hardy plants for borders in Cali- 
fornia and southern England are 
varieties of F. magellanica, a tree 
up to 2 0  ft. high, but lower as cul- 
tivated. A native from Peru to 
southern Chile, it is the parent of F U C HS I A  ( F U C H S I A )  
most garden varieties. 

For  greenhouse culture may be mentioned F. corymbiflora 
(Peru) ,  q to 6 ft. high, with scarlet flowers nearly 2 in. long in long 
terminal clusters; F. julgens (Mexico), 4 to 6 ft.. with drooping 
apical clusters of scarlet flowers; F. procz~nzbens (New Zealand), 
a pretty little creeper, the small flowers of which are succeeded by 
oval magenta-crimson berries which remain on for months, and 
F. splendens (illexico and Guatemala), 6 ft .  high, with very showy 
scarlet and green flowers. These wild species, however, cannot 
compare in beauty or freedom of blossom with the numerous horti- 
cultural varieties. 

The berries of some fuchsias are subacid or sweet and edible. 
From certain species a dye is obtainable. 

The so-called native fuchsias of southern and eastern Australia 
are plants of the genera Correa and Epacris. 

FUCINO, a lake bed of the Abruzzi, Italy (Lat. Lacus 
Fucinus), in the province of Aquila, 2 mi. E. of the town of 
Avezzano. The lake was 37 mi. in circumference and 6 j  ft. deep. 
From the lack of an outlet, the level of the lake was subject to 
great variations. As early as A.D. 52 the emperor Claudius. real- 
izing a project of Julius Caesar, constructed a tunnel 33 mi, long, 
with 40 shafts a t  intervals, by ~vhich the surplus waters found 
an outlet to the Liris. No less than 30,000 workmen mere em- 
ployed for I I years in driving this tunnel. In  the following reign 
the tunnel was allowed to fall into disrepair, but was repaired by 
Trajan. Still preserved in modern times, it is, however, no longer 
in use. 

Various attempts to reopen it from 1240 onward were unsuc- 
cessful. By 18j2 the lake had gradually risen until it was 30 ft. 
above its original level. In  1854-75 Prince hlessandro Torlonia, 
the Roman banker, drained the lake at  the cost of about £1,700,- 
ooo, becoming proprietor of the site in return. The outlet by 
which it  was drained was 4 mi. long and 24 sq.yd. in section. 

FUEL CELL. The idea of using electrochemical processes 
for generating and for storing electrical energy in flashlight bat- 
teries and storage batteries is familiar to most people; the concep- 
tion of deriving electrical energy directly from normal oxidizable 
fuels is not so familiar. From the time of Sir Humphrey Davy the 
idea has attracted attention since the prize to be won is the gen- 
eration of electricity without using any form of the heat engine 
with its thermodynamic and mechanical losses. I t  is theoretically 
possible to achieve very high conversion efficiencies 1vith.a cor- 
responding saving in fuel. 

Thermodynamics.- Provided the energy change in a fuel cell 
resulting from the chemical reaction of oxidation takes place with 
the production of electrical energy and no liberation of heat and 
in a thermodynamically reversible manner, then it  may be repre- 
sented by the Gibbs-Helmholtz equation: 

A H  = A G - T 6 ( A G )  
6T 

where T is the absolute temperature, AH i s  the heat of com- 
bustion and AG is the free energy change representing the maxi- 

mum energy available. Free energy changes are known from many 
reactions and consequently efficiencies can be calculated. For ex- 
ample, the reaction C + O2 = C 0 2  has a value of OG at 2 5 "  C. 
which is equal to 94.2 kg.ca1. per gram molecule or 4.136 kw.hr. 
per pound of carbon. At I,OOO" C. this value is only altered by 
0.0270. Thus the second term in the Gibbs-Helmholtz equation 
is negligible and the theoretical efficiency of conversion of heat of 
chemical energy to electrical energy is nearly equal to the heat of 
combustion. The voltage per cell is of the order of one volt on open 
circuit, falling as current is drawn from the cell. 

Applications.-The fuel cell holds promise of application in 
industry. Since direct current is produced it would not seem 
feasible for large-scale power generation in competition with high- 
voltage alternating current. The characteristic of the fuel cell 
is falling efficiency with increasing load, which is favourable for 
traction applications where full load is only required for starting 
and climbing gradients. The good torque characteristics of direct- 
current motors can be used immediately. For local use the fuel 
cell's generation of direct current a t  low voltage is favourable for 
electrometallurgical and electrochemical processes, particularly if 
it is fed with industrial or natural gas. 

Modern Developments.-Most progress was made after 
LVorld LVar I1 in Great Britain, the U.S.S.R. and western Germany. 
The main work was on industrial gases rather than solid or liquid 
fuels. Three main types of cell were investigated: ( I )  the cell 
in xhich aqueous electrolyte is fed between the electrodes, the fuel 
gas being fed to one electrode and oxygen to the other; ( 2 )  the 
fused salt cell in which molten salt is used as the electrolyte; this 
is commonly based on carbonates having ionic conductivity; ionic 
solid electrolytes were also considered; and (3) the redox ("reduc- 
tion-oxidation'!) cell in which oxidation of the fuel by one redox 
agent and oxidation of another redox agent by oxygen or air both 
take place outside the cell, the two redox agents providing the nec- 
essary electrical energy when brought together in the cell, but sepa- 
rated by a semipermeable membrane. 

The Bacon team at  Cambridge university developed a hydrogen- 
oxygen cell in which the electrolyte is a caustic potash solution. 
The cell operates at  about 200" C. and 600 pounds per square inch 
with treated nickel electrodes, and gives varying outputs up to 
1,000 amp, per square foot for long periods. In  Germany E. Justi 
reported success on a low-pressure hydrogen-oxygen cell and fused 
carbonate cells using carbon monoxide and hydrogen. Following 
the work of E. Baur in Ziirich, Switz., 0. K. Davtyan in the 
U.S.S.R. reported promising results on high-temperature cells us- 
ing alkali carbonates. These results were improved upon in the 
Netherlands and Great Britain. 

BIBLIOGRAPHY.-H. C. Howard, "Fuel Cells," National Research 
Council, Chemistry of Coal Utilization, vol. 2, p. 1,568 (1945) ; 0. .  K. 
Davtyan, "Direct Conversion of Chemical Energy oi Fuel Into Electrical 
Energy," Academy of  Sciences o f  the U.S.S.R., pp. 1-48 (1947) ; R. G. 
H. Watson, "Electrochemical Generation of Electricity," Research, 7:34 
( 1 g j 4 )  ; A. M.  Adams, 'LFuel Cells," Chemical and Process Engineering, 
35:19g, 238 (19j4) ; A. M.  Posner, "Redox Fuel Cell," Fuel, 24:330 
(19 j j )  ; F. T. Bacon, British Patents 667298 (19jz) and 725661 (19j5), 
"Research into the Properties of the Hydrogen Oxygen Fuel Cell," 
Beanza J., 61:6 (1954) ; A. hl. .\dams, ('The Chemical Generation and 
Storage of Electricity," J. Instn. Elect. Engvs. (Jan. 1956). 

(C. G. CY.; X.)  
FUELING STATIONS, NAVAL: see BUNKERING OF 

SHIPS. 
FUELS. Fuel is a term applied to materials used to produce 

heat by combustion in air. Man alone among living creatures has 
discovered ways of creating heat and power by the use of fuel. 
He has thereby improved his means of procuring food, has adapted 
himself to live and flourish on almost the entire area of the globe 
and has secured an immeasurably increased standard of comfort. 
Modern civilization could not exist if fuel supplies failed or be- 
came exhausted. 

Following are the main divisions of this article: 
Fuel Constituents 
Solid Fuels 
A. Coal and Related Fuels 

I. Classification 
2. Tests on Carbonaceous 
3.  Constitution of Coal 

Materials 



FUELS 
5 .  Lignite 
6. Subbituminous Coals 
7 .  Bituminous Coals 
8.  Anthracite 
9. Coke 

10. Briquettes 
I I .  Pulverized Coal 

B. Wood 
I .  Wood as a Fuel 
2 .  Charcoal 

C. Utilization of Solid Fuels 
I.  The Combustion of Solid Fuel 
2.  Solid Fuel for Domestic Purposes 
3. Solid Fuel for Industrial Purposes 
4. The Blast Furnace 

111. Liquid Fuels 
A. -~etroleum 

I .  Petroleum Resources 
2 .  ,Preparation of Fuel Oils 

B. Substitute Liquid Fuels 
I .  Carbonization 
2.  Gas Synthesis 
3 .  Coal Hydrogenation 

C. Utilization of Liquid Fuels 
I. Oil Burners 
z .  Advantages of Liquid Fuels 
3.  Fuels for Light Internal-Combustion Engines 
4. Liquid Fuels for Heavy Engines 

I V .  Gaseous Fuels 
A. Types of Gaseous Fuels 

I .  Blast-Furnace Gas 
2 .  Producer Gas 
3. Blue Gas or water Gas 
4. Carbureted Water Gas 
5. Coal Gas 
6. Coke-Oven Gas 
7. Oil Gas 
8. Reformed Natural Gas 
9. Katural Gas 
10. Acetylene 
I I .  Liquefied Petroleum Gases 

B. Utilization of Gaseous Fuels 
I .  Combustion of Gases 
2 .  Gas Burners 
3. Submerged Combustion 
4. Surface Combustion 

XT.  Atomic Fuels 
\'I. Rocket and Other High-Energy Fuels 

I. FUEL CONSTITUENTS 
Generally speaking, the bulk of natural fuels such as coal, wood, 

peat, oil and natural gas are made up of compounds of carbon, 
hydrogen and oxygen in association with small proportions of ni- 
trogen and sulfur, in addition to moisture and mineral ash but 
in special circumstances such elements as phosphorus and the more 
readily oxidizable metals such as magnesium and aluminum may 
be utilized as fuel. 

When the constituent elements of a fuel burn or unite with oxy- 
gen, heat is evolved, and a fuel is completely burned only when 
all of its combustible components are oxidized to the highest pos- 
sible degree. In  the process a definite quantity of heat is pro- 
duced v,-hich can be calculated approximately from the chemical 
composition of a fuel. Thus one pound of carbon in complete 
combustion to carbon dioxide (COz) produces about 14, joo B T U. 
(British thermal units), but only about 4.400 B.T.U. are produced 
in burning to the lower oxide. carbon monoxide (CO). If, ho~v- 
ever, this is subsequently burned to CO,, the balance of about 
10,100 B.T.U. is liberated. Hydrogen burns to water vapour, 
about 62,000 B.T.U. being produced per pound of hydrogen burned. 
The value of a fuel depends primarily upon its potential heat- 
producing capacity per unit mass or calorific value. but the calorific 
intensity, or the temperature to mhich this amount of heat can 
raise the products of combustion without excess air, is also im- 
portant. The impurities in a fuel affect both its calorific value 
and calorific intensity. 

11. SOLID FUELS 

Solid fuels may be divided into two main groups, natural and 
manufactured. In  the former category are coal. T\-ood, peat and 
other vegetable mattrr,  and in the latter such products as coke 
and charcoal, obtained by destructive distillation (heating the 
raw material in the absence of air, by which gas and tar are also 

produced). Such processes form the basis of the manufacture of 
both metallurgical coke and gas, two important industries. 

The reserves of coal; which may be expected to last more than 
1.000 years at the rate of consumption in the early 1g6os, are 
far above those of any other combustible. Coal is a stratified 
sedimentary rock that has been formed by the action of decay, 
heat and pressure upon accumulations of vegetable and ~voody or 
cellulosic matter laid down in bygone ages. I t  varies widely in 
composition and properties. Although the proportions of the ele- 
ments present in any particular variety of coal and its behaviour 
under various forms of treatment are known, the fundamental 
causes of the differences between the different types have not yet 
been placed upon a really rational basis. A knowledge of the true 
constitution of coal: which is being sought by many research 
~i,orkers, could not fail to be of great assistance to those respon- 
sible for the proper utilization of a vast but irreplaceable store 
of fuel. 

1. Classification.-Many classifications of coal have been sug- 
gested-by geologic age, coking properties, commercial application, 
chemical composition, etc. There is, however: no sharp distinction 
between any one coal and its nearest relation, but rather an in- 
numerable family with characteristics changing gradually from 
one extreme to the other. Four main divisions are given in the 
classification of the American Standards association: ( I )  anthra- 
cite; ( 2 )  bituminous; (3) subbituminous; and (4)  lignite and 
brown coal. 

TABLE I.-- Approximate Cizemical Cornposition of Sol id  Fuels 
(moisture free) 1 I Carbon Iiydrogen Oxygen hitrogen / S:;l&ur Ash 

IC) I (HI (0) W) 

Cellulose (forms the 
bulk of plant 
structure) . . , 44.4 

Wood . . , 18.; 
Fea t  . . : 1 2;:: 
Lignite . 
Coal ,bitumill'ousi 77 .0  
Coal (anthracite) . ~ o . 0  

From Table I it nil1 be seen that the transition from cellulose 
to anthracite is marked by elimination of oxygen and a correspond- 
ing increase of carbon. 

Henri Victor Regnault and E. Gruner were among the first to  
formulate methods for the classification of types of coal. which 
they grouped according to flaming characteristics and the nature 
of the coke residue. S. 54'. Parr proposed a classification by rank 
(in the natural series from anthracite to lignite) based upon the 
heat value of the true coal substance "unit coal," free from ash 
or sulfur, that is, mineral matter-free (mm-free), according to 
fixed carbon on the dry basis or B.T.U. on the moist basis. The 
Parr formula for the latter is: 

R.T.C. - 50s  
Moist, mm-free B.T.U. = 

100 - ( 1 . 0 8 A  + 0.555' 

where S and A are the percentages of sulfur and ash, respectively. 
Another method of classification is that of C. A. Seyler, in which 
coals are divided according to their hydrogen content into five 
groups uhich are further subdivided according to the carbon con- 
tent. This classification has been used by the British geological 
survey in publications on the coals of south Wales. 

For carbonization purposes one of the most important properties 
of bituminous (soft) coals is their ability to form coherent coke 
and the extent to nhich they s~vell or shrink during this process. 
This behaviour forms the basis of a useful subclassification of 
such coals. S. R. Illingworth and others classed coals according 
to the temperatures at which certain constituents decompose. 

2. Tests o n  Carbonaceous XTaterial~.-~2ccurate tests are 
available for such characteristics of coal as its calorific value or 
ultimate chemical composition. and independent determinations of 
these should agree closely. Tests of an empirical nature, such 
as proximate analysis, and special tests. such as determinations of 
the free-swelling index or caking characteristics, are less specific 
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but equally important. Since in such cases variation of method 
might produce divergent results, the same procedures must be 
adopted by different ~iorkers. 

I n  1920 the British Fuel Research board appointed a committee 
to examine methods of analysis, including ( I )  proximate and (2) 
ultimate analysis, (3) determination of caking index and (4) meas- 
urement of calorific value. The folloi~ing methods of analysis, 
which have since been essentially followed, were adopted: 

Pi*oxinzate A~za1ysis.-This consists of the determination of 
moisture, ash. volatile matter and fixed carbon in a sample of 
coal ground to pass a standard sieve of 60 meshes to  the inch and 
air-dried. 

I .  Moisture. This is given by the loss in weight of one to two 
grams of coal when heated for one hour at  a temperature of 10j"- 
I 10" C. Coals especially liable to oxidation should be heated in a 
current of dry nitrogen. 

2. Ash. One to two grams of the coal in a platinum or silica dish 
are heated gradually in air to about 800" C. When combustion is 
complete the residue is cooled and weighed. 

3. Volatile matter. One gram of the coal is heated for seven 
minutes at  about 92j0 C. in a platinum crucible of special shape 
closed by a well-fitting lid. The loss of weight is taken conven- 
tionally to represent the volatile matter. 

4. Fixed carbon. The value of fixed carbon is obtained by sub- 
tracting the sum of the percentages of ash, volatile matter and 
moisture from 100. 

Ulti??zate Analysis.-This consists of determining the propor- 
tions of the various constituent elements of the coal. The carbon 
and hydrogen are determined by the combustion of 0.2 g. of coal 
in a current of oxygen. The products of combustion are passed 
over copper oxide at  800" C,  and then over granular lead chromate 
a t  600" C. to absorb sulfur compounds. The carbon dioxide and 
water produced are weighed separately and from these weights are 
calculated the percentages of carbon and hydrogen in the coal. 
Sitrogen is determined by digesting one gram of coal with sulfuric 
acid according to the method of J. Kjeldahl. The nitrogen is 
thereby changed into ammonia, which after distillation is titrated 
with standard solutions. The sulfur is determined by conversion 
into sulfate by heating the coal gently with a fusion mixture of 
lime and magnesia (Eschka's method). Detailed procedures for 
carrying out these tests, as later modified, are covered in A.S.T.rW. 
Standards ofz Coal axd Coke (American Society for Testing Mate- 
rials, 19j7). 

Cakzltg I?zdex.-There is no laboratory test that will give com- 
pletely satisfactory information as to the caking or coking action 
of coal in its utilization. The free-swelling index, however, gives 
valuable guidance on many utilization problems. This smelling 
test consists in heating one gram of pulverized coal in a silica 
crucible over a gas flame under prescribed conditions to form a 
coke button. which is compared in size and shape with a series 
of standard profiles numbered one to nine. These profiles are 
intended to cover the size and shape of buttons obtained from 
coals covering a wide range in plastic properties. The number of 
the standard profile with which the maximum cross-sectional area 
of the button most nearly corresponds is recorded as the swelling 
index. 

Calorific Value.-The heat evolved by complete combustion of 
a fuel may be determined in various ways, but the most accurate 
method uses the bomb calorimeter. One gram of finely powdered 
coal is pressed into a cylindrical pellet, accurately weighed and 
inserted in a strong metal bomb with an airtight cover. This is 
filled ni th  oxygen to a pressure of about 25 atm. and immersed 
in a calorimeter vessel containing water. 

The pellet is ignited by passing a momentary current of elec- 
tricity through a thin mire within the bomb; the heat evolved by 
combustion of the coal is measured by the rise in temperature 
produced, proper cooling corrections being applied. The accuracy 
obtainable is of the order of two or three units in the fourth sig- 
nificant figure. The calorific value of dry coal varies from ~o.ooo 
to ~ ; . o o o  B.T.U. per pound, according to the type. Approximate 
values in the same units for dry fuels may be taken as: mood 
8,000; peat 10,ooo; lignite 11,000; bituminous coal 13,800; and 

anthracite 13.500. 
The heat obtainable from a fuel is alvcays less in practice than 

in theory, since losses caused by imperfect combustion and by 
heat carried away in the flue gases, in clinkers and in ashes can 
never be entirely avoided. Further, in fuels containing hydrogen 
the calorific value measured in the calorimeter and used generally 
for scientific purposes (the gross calorific value) is higher than 
that obtainable under working conditions (the net calorific value) 
by an amount equal to the latent heat of vaporization of the water 
formed. 

3. Const i tut ion of Coal.-Since coal is derived from vege- 
table matter, it is to be expected that among its major constituents 
mill be degradation products of cellulose and lignin, together with 
small proportions of resinous bodies and compounds containing 
nitrogen and suIfur. The more important methods employed in 
investigating the constitution of coal may be briefly enumerated 
as: ( I )  extraction by solvents; (2) action of reagents ( e . g . ,  con- 
trolled oxidation, hydrogenation, chlorination. methylation, etc.) ; 
(3) carefully regulated destructive distillation; (4) microscopic 
examination of thin sections or etched surfaces; and (5)  examina- 
tion by X-rays. 

One investigation has been to determine the effect of hydrogen 
under high pressure upon the coal substance, by ~vhich it has been 
found possible to confer caking properties on coals that are nor- 
mally noncaking. Even anthracite has yielded to this treatment, 
and the substance of certain types of coal has been converted into 
a mineral oil. By extracting coal with benzene under high pres- 
sure. I?. Fischer in Germany and W. A. Bone in England were able 
to separate the constituents in which the caking properties of a 
coal appear to reside. Similar results were obtained by Parr in 
the L.S. by the use of phenol and xylene as solvents. 

Bone obtained a considerable yield of mellitic and other benzene 
carboxylic acids in the oxidation products of the residue from 
the benzene extraction, and concluded that a considerable pro- 
portion of the coal substance has a six-carbon ring structure; each 
carbon atom of the ring is connected to other carbon atoms. 

According to R. V. Wheeler, bituminous coal consists essentially 
of insoluble ulmins (organic substances) in which organized plant 
tissues are dispersed. By mild oxidation (for example, with 
hydrogen peroxide or with air a t  I O O " - I ~ O ~  C.) the ulmins are 
rendered soluble in alkali and may thus be separated from the 
organized plant remains. Fossil plant cuticles and other tissues 
have been recognized in this residue. The ulmins, mhen oxidized 
by dilute nitric acid, yield oxalic, succinic, picric and pyromellitic 
acids. indicating that the ulmin molecules consist of benzenoid 
groupings linked by such structures as pyrrole and furan or their 
derivatives. 

The results of the destructive distillation of coal have proved 
difficult to interpret from the point of view of the constitution 
of the coal substance because of overlapping of the various de- 
composition processes taking place. Examination of the oils 
produced by hydrogenation of coal seems to confirm the views of 
Bone and Wheeler on the six-carbon ring structure of the coal 
substance. By microscopic study of thin sections, Marie Stopes 
identified four main ingredients in British banded bituminous 
coal, which she designated vitrain, clarain, durain and fusain. 
G. Thiessen, on the other hand, considered that U.S. coals con- 
tain three main ingredients which he termed mother of coal, at- 
tritus and anthraxylon. Seyler applied the methods of metal- 
lography (9.v.) to microscopic examination of coal surfaces and 
nas able thereby to identify directly many forms of plant tissue 
in the coal. 

4. Peat.-Vast accumulations of peat occur in Europe, North 
America and northern Asia, but the industry has been developed 
only in regions deficient in coal. In  Ireland millions of tons are 
consumed annually; the U.S.S.R.. Sweden, Germany and Denmark 
also produce and use considerable quantities, and peat is used 
locally in England and Scotland. Peat bogs are formed chiefly in 
temperate humid climates by the accumulation and partial decom- 
position of vegetable remains under conditions of deficient drain- 
age. in ~ h i c h  the immersion excludes air and prevents complete 
decay. 
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R~'in7zing of Peat.-A chief use of peat is as a domestic fuel, 

usually hand cut, although progress has been made in the excava- 
tion and spreading of peat by mechanical methods. I n  many bogs 
roots and tree trunks are found, but such obstructions do not nec- 
essarily preclude the successful application of mechanical winning. 
Peat is cut by spade in the form of blocks which are spread out on 
the bog to dry, and when dry weigh from three-quarters of a 
pound to t ~ o  pounds each. I n  one method of machine winning 
a dredger or excavator digs the peat from the drained bog and 
delivers it to a macerater which extrudes the peat pulp through a 
rectangular opening; the pulp is then cut into blocks. which are 
spread upon the surface of the bog. After a meek or two these are 
collected into small piles or footings and after further drying are 
built in open order into small clamps. Maceration tends to more 
uniform shrinkage and a denser and tougher fuel; it also accelerates 
drying under unfavourable weather conditions. 

Hydraulic excavating can also be used and is especially ap- * 
plicable to bogs containing roots and tree trunks, the peat being 
~vashed down by a jet of x~ater  under a pressure of about I 50 ib. 
per square inch and the pulp run to a sump. There. after slight 
maceration, it is pumped to a draining ground in a layer about 
nine inches thick. which: after partial drying, call be cut up. Com- 
plete drying is effected in the usual manner. 

Composition of Peat.-Peat varies from a light. spongy material 
mainly composed of sphagnum moss in the upper layers to a dense, 
brown, more humified substance at the bottom of thick bogs. In  
its natural state it contains 90% to 9 j %  water, but by draining 
this may be reduced to 88%' or 91%. The water ratio (the ratio 
of water to dry peat substance) of peat containing 9jC4 water is 
19:1, that of peat containing 90% water; 9:1. The latter will 
thus contain more than twice as much solid matter although its 
water content has only been reduced by 572. The n~oisture may be 
reduced by: ( I )  air-drying; (2) evaporation by heat ni th  partial 
heat recovery; (3) mechanical pressure; or (4) electrical osmosis. 
Many methods involving combinations of these have been tried. 
but air-drying is used in all schemes working on a comn~ercial 
basis. By air-drying the xvater may be brought d o \ ~ n  to about 
2 j % ,  the calorific value then being about 7.000 B.T.U. Peat 
thoroughly dried by heat takes up about 167; of m t e r  on ex- 
posure to air;  it is thus useless to dry it artificially belo\\, this limit. 
The density of air-dried cut peat is about 0 . j ;  that of macerated 
machine-cut peat is o.8j to 1.0. 

The ash in peat varies considerably, from about 1% to 8%. and 
usually increases with depth. The nitrogen likewise increases 
with the depth, from 1% to 2 % .  The proximate analysis of a 
good Irish peat, air-dried, may be taken as: moisture 20.2%; 
organic volatile matter 49. j% ; fixed carbon 26.8% ; and ash 3.4%. 
Peat burns readily with a smoky flame and a characteristic odour. 
The ash is p o ~ ~ d e r y  and light. except in certain varieties high in 
ash through the inclusion of sand, etc. Peat is used for domestic 
purposes and forms a fuel suitable for boiler firing in either the 
briquetted or pulverized form; it also has been used in gas pro- 
ducers, and the coke from carbonized peat forms a suitable fuel 
for small producers such as are sometimes used for motor-transport 
purposes. 

5. Lignite.- It has been estimated that about joy; of the 
world's total coal reserves are lignitic. Being inferior in some 
ways to bituminous coal, these reserves have not been exploited to 
anything like the same extent. However, in some areas the gronr- 
ing urgency of the fuel problem led to extensi~-e developments, 
especially in Germany, where the production of lignite has ex- 
ceeded that of bituminous coal. Schemes for its utilization. par- 
ticularly by hriquetting, have received attention in .4ustralia, 
Canada, the United States. New Zealand and other countries. 

Lignite is intermediate in properties between peat and bitumi- 
nous coal, containing when dry about 60% to 75% of carbon and 
a variable proportion of ash. R a ~ v  lignite conforms to two types, 
brown or amorphous and black or pitchlike; it is characterized by 
a high water content, which may amount to as much as 6 0 5  in 
the brown varieties. Upon weathering. a proportion of this mois- 
ture is given up; and disintegration or crumbling of the material 
occurs, reducing its value as a fuel. Lignite tends also to dis- 

integrate during combustion; hence the losses througli a grate may 
be relatively high. I t  requires special care in storing, is un- 
economical to transport long distances and is liable to spontaneous 
combustion. Against these drawbacks, many of the beds lie close 
to the surface and are of great thickness, sometimes more than 
I O O  f t . ;  they are. therefore, easily worked, and the cost of produc- 
tlon is low. (See also LIGXITE.) 

6 .  S u b b i t u m i n o u s  Coals.-These coals are a gradation be- 
h e e n  lignitic and bituminous coals. They are noncoking, weather 
readily and have a B.T.U. value on a moist mineral matter-free 
basis of from 8,300 to 13.000. In  general, such coals are utilized in 
about the same manner as noncoking bituminous coals but are 
more difficult to store. 

7. B i t u m i n o u s  Coals.-A large variety of coals are included 
under the term bituminous. These coals have more than 147, 
volatile content on a dry mineral matter-free basis (which causes 
them to burn with a smoky yellov~ish flamej and in general resist 
weathering. The moisture content is lower than that of the sub- 
bituminous and lignitic coals, often being as low as about 3Yc. 
There are noncoking and coking varieties, the latter serving for 
metallurgical-coke manufacture. Such coals vary over a wide 
range in ash content, in hardness and in their tendency to heat 
spontaneously. 

8. Anthracite.-Anthracites are characterized by their low 
percentage of volatile matter and high carbon content. Their 
lack of smoke production and relatively slow speed of burning 
make them particularly adaptable for domestic use. They are 
also used for steam raising and are often mixed with bituminous 
coals to reduce smoke production; they are blended in small per- 
centages with coking bituminous coals for coke manufacture. 

9. Coke.-Il'hen a raw carbonaceous fuel is distilled or car- 
bonized by heating it in the absence of air, gas and tar vapours are 
evolved and a residue known as coke remains. The characteristics 
of a coke vary with the type of coal treated, the temperature and 
time of carbonization and the peculiarities of the plant in which 
the operation is carried out. Coke may, however. be broadly 
divided into two classes-metallu:gical and gas. The former is 
the main product of the carbonization of coal a t  about 2.000" F. 
in coke ovens. the tar and gas obtained usually being considered 
as by-products. I t  is used for the reduction of iron ore and for 
various other metallurgical processes, its essential property being 
strength to withstand the heavy loads placed upon it in the blast 
furnace. The properties desired in coke are frequently obtained 
by blending coals ha\,ing propel ties complementary to each other. 
At about z.oooO F. gas coke is also the most important by-product 
of carbonization of coal in vertical or horizontal retorts for gas 
manufacture. I ts  chief uses are as a metallurgical furnace fuel 
and in the production of gas. I t  is also used for steam raising 

TABLE 11.-Analyses o j  Coke  T y p e s  

~ Ingredient 

I 
Lon-tern- 

1 Horizontal Vertical ! coke 1 
i Froxiinate analvsis: 

hfoisture . . . . / .7 .9 .6 ' 2.0 
1-olatile matter , . , 2.6 1 2.: 

1 3.5 7.5 1 
Fixed carbon . . . . : i 88.2 86. - 864 80.0 

and to a small extent for domestic fuel. 
Production of coke by carbonization at  about I.IOO" F. has at- 

tracted cons~derable attention This IOIT-temperature coke re- 
tains about 10% to I ~ G  of volatiles compared ni th  only 17; or 
2 7 ;  in gas or metallurgical coke. and so can be readily ign~ted, 
burning freely. I t  thus forms an excellent smokeless substitute 
for household coal but it is lighter and more friable than ordinary 
cokes. The gas yield is less from Ion-temperature carbonization 
than from high, but the tar yield is increased. 

From one ton of coal the yields of coke vary widely; a rough 

1 -4sh . . , . 
Cltimate anilysis :dry coke): 

I C . .  . . . . . 

: :  . . . . . . .  
. . . . . . . 

X s h  . . . . . . , , 8.7 ' 9.9 g.8 1 10.7 , 

88.0 

1:" 1.2 
.9 ! 1.9 

9.5 10.5 

8 j . d  78.7 
.Y 

1.2  
1.8 I  .o 

.g 1 .6 1.0 1 j.6 1 
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approximation is as follo~vs : burning pulverized coal progressed so rapidly after 1920 that by 

Metallurgical by-product coke I,300 to I,400 Ib. 
the second half of the 20th century this method of firing was uni- 

Gas coke versally employed for large furnaces such as cement kilns and cen- 
Low-temperature coke 1,400 to 1,500 Ib. tral station steam generators. Attempts to burn pulverized coal 

The analyses given in Table I1 are typical of cokes produced at high rates in very restricted spaces, such as diesel-engine cyl- 
oy the three methods under conditions of proper quenching. If inders, locomotive fireboxes and marine boilers, met with little 
the coke has been badly quenched or stored in the open the mois- success because of the harmful efi'ects of the ash inherent in all 
ture will be much greater. types of coal. 

The physical characteristics of coke have an important bearing The burning rate of solid fuels depends primarily upon the 
upon its suitability for different uses. The cell structure of coke amount of surface exposed to oxygen. A one-pound lump of 
appears to be due to the formation of bubbles during the fusion bituminous coal (approximately 2 2  cu.in.) would have about 48 
of certain portions of the coal substance and their subsequent sq.in. of surface area. If the lump is pulverized until all of the 
perforation. I ts  exact nature depends largely upon the condi- fragments pass through a zoo-mesh sieve (.oozg-in. opening), 
tions of heating, the type of coal dealt with and the fineness to more than ~,ooo~ooo,ooo particles will result, and their surface 
which it is ground before carbonization. Thus the dense coke area will exceed 50.000 sq.in. The lump would require many min- 
made from finely divided coal of suitable coking properties con- utes to burn completely, whereas the pound of powder, suspended 
sists of minute cells of uniform structure; but dense cokes can. in approximately ten pounds of air and injected into a large, 
be produced, even from strongly swelling coals, by blending or hot furnace, would burn in a fraction of a second. 
by pressure during carbonization. The procedure of burning powdered coal includes: ( I )  pulver- 

I n  addition to the chemical tests already described, which are izing the coal; ( 2 )  conveying the pulverized coal to the furnace 
applicable to any solid fuel, certain special tests have been de- in a stream of "primary air"; (3) mixing the fuel with additional 
vised for investigating other properties of coke. Thos,e most "secondary air" in a burner; and ( q j  blowing the mixture into the 
usually relied upon are determinations of specific gravity (ap- furnace where it is burned in suspension. Ignition is accomplished 
pa.rent and true) and porosity. Strength is measured by the shatter with an auxiliary oil or gas flame, ~irhich can be extinguished after 
test in which jo lb. of tvzo-inch screened coke are dropped four the coal flame is established. 
times from a height of six feet onto an iron plate and the pro- Since coal does not occur naturally in particles fine enough 
portion broken determined. Reactivity to carbon dioxide is also to be burned efficiently, it must be pulverized at some point be- 
important. tween the coal seam and the furnace. Drying is also necessary 

10. Briquettes.-Fuels prepared from fines and dust by mold- in most applications, since wet coal is difficult to handle in bunk- 
ing under pressure either with or without a binding material are ers, feeders and pulverizing mills. Drying and pulverizing are 
called briquettes. Pitch and coal tar are the binders commonly usually done at the point of use, because of the cost and com- 
used, the amount required depending upon the characteristics of plexity of transporting and storing powdered coal. The first 
the coal. usually somewhere between 6. j% and 10%. An ex- successful installations, such as those at the Lakeside station 
pensive factor in the preparation of briquettes is the cost of binder; of the Mil~vaukee Power and Light Co. (1g24), used the bin-and- 
hence; materials such as clay, tar, crude oil, peat, silicate of soda, feeder system, in which the coal was dried, pulverized and stored 
molasses: sulfite liquor, starch, etc., have been tried. Binders have in large bunkers from which it was conveyed to the furnace as re- 
also been prepared by the fermentation of waste straw! farinyard quired. Virtually all modern plants use the unit pulverizer sys- 
manure or seaweed; the last has the advantage of being smokeless tem, in which the coal is dried and pulverized in the mill and 
but is difficult to make ~vaterproof. In  Europe large quantities of conveyed to the furnace immediately by preheated air, thus 
briquettes are made from lignite by pressure alone. eliminating the need for pulverized-coal collectors, bunkers, air 

Briquetting offers a means of utilizing quantities of small coal cleaners, etc. 
which, though of good quality, is unsalable because of its fine Many types of mechanical and pneumatic mills have been de- 
size. Special processes are required for absolutely noncoking veloped to pulverize lump coal by impact and attrition among the 
materials, such as anthracite fines) since these disintegrate on the coal particles and the mill elements. Mechanical mills are almost 
fire through the melting out and burning of the binder. Germany universally employed because of their relatively low power con- 
occupies first place in the briquetting industry, using mainly brown sumption, 10 to 2 0  kw.hr. per ton of coal pulverized. The fineness 
coal; but briquetting is also carried on in France; Austria, the required for good combustion depends largely upon the volatile 
United States and Wales. Coal briquettes are used for domestic content of the coal; increased fineness is required for low-vola- 
and industrial purposes; lignite briquettes, which do not stand tility fuels. By proper choice of fineness, burner and furnace, 
transport well, are chiefly employed as household fuel in the coals of any volatile content, from anthracite to lignite, can be 
neighbourhood of their manufacture. burned satisfactorily. 

Briquettes may be rectangular, varying in weight up to about Pulverized coal burns with such intensely hot and radiant flames 
28 Ib. Smaller egg-shaped or ovoid briquettes are produced in roll that ordinary refractory furnace linings must be replaced by 
presses for domestic purposes. High-quality briquettes are uni- specially cooled walls. In  the early days of pulverized-coal firing, 
form in composition and weight, of high calorific value, strong, erosion or melting of firebrick linings was a major limitation. This 
~vaterproof and able to bear transport or storage without disinte- difficulty n-as overcome by lengthening the flame path, increasing 
gration. Density is about 1.3, the same as that of lump coal. The the furnace volume and circulating boiler feed water through the 
ash content where pitch or a similar binder is used is less than that furnace ~ ~ a l l s .  Modern steam generators with water-cooled walls 
of the original coal, but when inorganic binders such as clay or burn more than 75 tons of coal and produce more than I,joo:ooo 
lime are adopted the incombustible constituents of the binder Ib. of steam per hour. 
are added to the ash of the coal. The calorific value is affected Ash, always present in coal to some extent, constitutes the 
by the binder, but in pitch briquettes the calorific value is slightly major problem in pulverized-coal combustion. In  a pulverized- 
greater than that of the raw coal. coal flame, the ash exists in the form of tiny molten spheres, which 

Briquetting under pressure, either at ordinary temperatures or freeze into fly ash as the flame is chilled below the ash-fusion 
a t  temperatures high enough to cause incipient fusion of some of temperature. If the flame impinges upon a surface, the spheres 
the constituents, is sometimes adopted as a preliminary process coalesce and become slag. In cement kilns, the ash is discharged 
in the carbonization of blends of finely ground coal. I t  not only with the cement, but in boiler furnaces the ash constitutes a 
aids production of a homogeneous fuel but simplifies the retorting nuisance xvhich cannot be ignored. The fusion temperature of 
process. (C. H. L. ;  I,. C. McC.) coal ash ranges from 1,800' to 2,goo0 F., depending upon the 

11. P u l v e r i z e d  Coal.-When solid fuels such as coal are chemical analysis of its constituents. Coals with low ash-fusion 
finely pulverized and suspended in air, they can be burned in much temperatures are usually burned in "wet-bottom" furnaces, from 
the same manner as atomized liquid fuels. The technique of which much of the ash is drawn off as molten slag. For coals with 
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high ash-fusion temperatures, ,"dry-bottom" furnaces are used in 
which the ash is chilled and carried out of the furnace by the.  
combustion gases. Precipitators are required to prevent the fly 
ash from being discharged to the atmosphere'. 

Pulverized-fuel firing has a number of advantages over other 
methods of burning solid fuel in large furnaces. Greater flexi- 
bility of fuel choice is a major asset, as is the fact that a powdered- 
coal furnace can also burn gas or heavy oil with little mod- 
ification. Time required for starting up and shutting down is 
relatively short, and load changes can be made almost instanta- 
neously. Since relatively little excess air is needed for complete 
combustion, and the air can be preheated to a high temperature, 
boiler efficiency is higher than with stoker firing. Finally, there 
is virtually no limitation on furnace capacity, since any desired 
number of mills and burners can be used to supply a single steam 
generator. (J. I .  Y.) 

1. Wood as  a Fuel.-Although in industrial countries the use 
of wood as fuel has been almost entirely superseded by the use of 
coal, oil and gas, large quantities are still employed in less de- 
veloped or outlying areas. Wood cannot be economically trans- 
ported great distances by rail, and its use is generally contingent 
upon its being a t  hand more or less in a waste form. as, for example, 
in portions of woodlands unsuitable for timber. Large quantities 
of waste wood are produced in the process of converting timber 
into lumber; some of it is used for producing industrial power or 
for domestic purposes or is distilled for making charcoal, acetate of 
lime and wood alcohol. 

The structural basis of wood is cellulose, of which the simplest 
form may be given as CGHloO,. The composition of wood tissue 
has been expressed by E. Schultze and N. Schuppe as "an ag- 
gregate of cellulose and a lignone complex," 5C6Hlo0,, CI9Hl8O8 
or, in percentage composition, C = 49.66, H = 5.74, 0 = 41.60. 
The water content of green wood ranges from 50% to more than 
2 0 0 %  of the weight of dry fibre; in other words, wood may contain 
as much as two parts of water to one part of Ebre, according to the 
species. the position in the tree and age. On air-drying this is 
reduced to about I 5% to 2o%, or still further by artificial drying. 
Dried wood, however, may under certain conditions reabsorb 
moisture. 

Both the inflammability and the calorific value of wood are 
greater in the soft resinous varieties such as pine, fir and spruce 
than in hardwoods like oak and elm, the calorific value after air- 
drying varying from 6,500 to 9,000 B.T.U. per pound. The tem- 
peratures attained, however, are comparatively low because of the 
high moisture and hydrogen content. On this account raw wood 
is unsuitable for metallurgical operations, but before the days of 
coke manufacture large quantities of wood charcoal were used in 
the iron industry. 

2. Charcoal.-Charcoal is the solid residue of the destructive 
distillation of wood. Formerly it was manufactured for smelting 
purposes by the charring process, in which large heaps of nood, 
covered with earth and turf and provided with flues, were set on 
fire and allowed to smolder until the volatile matter was com- 
pletely driven off, no by-products being recovered. In many coun- 
tries of Europe and Asia charcoal was still prepared in earth kilns 
into the second half of the 20th century. Where concentrated 
supplies of waste wood are available it is prepared in retorts. I n  
such instances the charcoal becomes practically a by-product of 
the wood alcohol and acetic acid industries. 

Charcoal is a brittle, porous material retaining the original 
shape of the wood while its microstructure preserves the vegetable 
cell structure. I t  is used for heating and coking and for cooking, 
in the U.5. especially for grilling, barbecuing, etc., out of doors; 
other uses are for the manufacture of gunpowder, absorbent and 
decolorizing agents and heat-insulating materials and for hop dry- 
ing, casehardening steel, etc. (see also CHARCOAL). Good char- 
coal is deep black and breaks with a bright fracture. I t  rings 
when struck and burns without smoke. In the dry state the ap- 
parent specific gravity ranges from about 0.11 for a softwood to 
0.20 for a hardwood. The true specific gravity of charcoal sub- 

stance varies between I and 2. Charcoal is comparatively low 
in ash and ranges from 12.000 to 14,000 B.T.U. in calorific value. 
The charcoals prepared at low temperatures are exceedingly in- 
flammable, imperfectly charred pieces often being used in Europe 
for kindling purposes. 

Because of the great differences in uniformity, composition and 
characteristics of the various solid fuels and of any individual 
type of solid fuel, the problem of efficient utilization has involved 
years of technological study of composition and structure, ex- 
perimental work and development of equipment. Tests on quan- 
tities from one gram to thousands of tons have been made. From 
this work, besides knowledge of the fuel, many different types of 
equipment and operating procedures have been evolved. This 
work has had a great impact on the commercial movement of 
fuel, its proper choice, specifications and methods of purchase and 
the relative competitive position of the various types. Since the 
actual amount of heat that can be produced and utilized is usually 
the main objective, the B.T.U. value of a fuel is given prime 
consideration. However, other characteristics have great bearing 
on how much of the heat produced can be utilized and also on how 
rapidly the heat can be produced. 

The annual world production of bituminous coal, anthracite and 
lignite was more than 2,000,000.000 tons in the 1950s. An idea 
of its relative consumption by different users in a large industrial 
country can be gained from the follo~ving statistics on use of 
coal in the United States. These figures are fairly typical, al- 
though the proportions vary from year to year: electric power 
utilities 33%; coke plants 25%; other industries 2270; retail 
deliveries 13% ; railroads 4% ; cement mills 3% ; steel and rolling 
mills I %. 

1. The Combust ion of Solid Fuel.-The combustion of a 
solid carbonaceous substance is an exceedingly complex process, 
taking place in several stages and involving the interaction of gases, 
water vapour and solid carbon. The theoretical amount of air 
necessary to burn a fuel completely to carbon dioxide and water 
vapour can be calculated from a knowledge of its ultimate analysis 
by the use of the equations: ( I )  C + 0, = CO,; and ( 2 )  2H2 + 
O2 = 2H20. From ( I )  it follows that 12 lb, of carbon will require 
32 lb. of oxygen and from (2) that 1 Ib. of hydrogen will require 
8 Ib. of oxygen for complete combustion; thus, to burn the carbon 
and hydrogen in 1 lb. of coal of composition 

C = 73.1%, H = 5.5%, 0 = 8.7% (net H = 5.5 - 8.7 = 4.4%) 
- 
8 

will take 0.731 X 32 + 0.044 X 8 = 2.30 Ib. of oxygen or about -- 
12 

9.9 lb. of air. 
I n  a similar manner, the percentage of carbon dioxide in the 

flue gases corresponding to the theoretical proportion of air can 
be calculated. The equations, however. tell nothing regarding the 
manner in which gases are given off from the raw material and 
interact among themselves and with oxygen and water vapour 
before the final products of complete combustion are formed. The 
mechanism of conlbustion is still a matter for research. 

A complex mixture is involved, containing simple gases. such 
as hydrogen and carbon monoxide, in addition to molecules of 
greater complexity which are less directly acted upon by oxygen 
than the simpler ones. The combustion of the heavier hydro- 
carbons presents great difficulty, since the action of heat causes 
them to form still denser aggregates. Even the combustion of such 
a comparatively simple gas as methane (CH,) was shown by Bone 
to proceed in stages involving the entry of successive atoms of 
oxygen. Methyl alcohol is first formed, but this is subsequently 
oxldized to an unstable compound which breaks up into formalde- 
hyde and steam. Under certain conditions of slow combustion 
further stages are involved before complete oxidation is effected, 
but under high-temperature conditions the formaldehyde is decom- 
posed into carbon monoxide and hydrogen. mhich then burn di- 
rectly to carbon dioxide and steam. 

I n  the lower layers of a fuel bed, it is not definitely known 
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whether solid carbon burns directly to carbon dioxide or whether 
it proceeds first to carbon monoxide (CO) and so to carbon dioxide 
(CO,). Three possible reactions are involved: 

An older theory held that the carbon mas first burned to carbon 
dioxide which was subsequently reduced to carbon monoxide by 
contact with heated coke. Later studies indicate that carbon 
monoxide is the initial product. 

By circulating air or oxygen at temperatures from 100' to gooo 
C. over purified nood charcoal, T. F. E. Rhead and R. V. Wheeler 
were led to the conclusion that CO, and CO are formed simulta- 
neously from an unstable physicochemical complex, C,O,, which 
is the first product of the action of oxygen on carbon (see CARBOX. 
OXIDES OF). Irving Langmuir's experiments appear to show that 
the first gaseous product of the interaction between carbon and 
oxygen is carbon dioxide, as he was unable to detect the presence 
of carbon monoxide. On passing upward the two oxides, in the 
presence of carbon, react upon each other in accordance with the 
reversible reaction C + CO, $2CO; the final products are 
formed in definite relative proportions that depend upon the condi- 
tions, such as temperature and concentration of the various gases 
present, and also upon nhether enough time has elapsed for equi- 
librium to be established. In  the reaction quoted above, equilib- 
rium is established at  8 j0°  C., when the percentages of CO, and 
CO are 6.23 and 93.77, respectively. and at  1,200" C., \?hen they 
are 0.06 and 99 94. Cnder perfect fuel-bed conditions the gas 
leaving the incandescent bed mill thus be composed almost entirely 
of carbon monoxide. With coal firing this carbon monoxide is 
consun~ed. ni th  the gases of distillation, by the secondary air; but 
even a coke fire, although smokeless, may give off carbon monoxide 
if the supply of secondary air should be deficient or badly dis- 
tributed. 

JVhen a raw carbonaceous material is burned, it must first be 
heated to the point of decomposition. The gases evolved at this 
stage vary in composition but consist chiefly of hydrocarbons, 
hydrogen. carbon monoxide, mater and tarry vapours, mixed with 
a certain amount of solid carbon in a finely divided state. As the 
combustion proceeds, the fuel is freed from volatile matter and 
converted into coke. 

Distillation takes place in the upper layers of an ordinary fuel 
bed, and to burn the gas and smoke secondary air must be supplied 
at  some point above the fire bed. The solid coke burns in the 
loner portions of the fire, primary air for this purpose passing 
through the bed from under the grate. Thus, combustion of both 
solid carbon and volatile matter is involved. Special devices are 
sometimes used to force the volatile products through the in- 
candescent coke; for example, by donndraft in which the flue 
gases are drawn anay below the grate or by downward combustion 
in nhich the raw fuel is introduced at the bottom of the fire. In 
practice, air in excess of that theoretically necessary for complete 
combustion is required. In  best boiler practice 2 0 7 ,  of excess air 
is about the minimum necessary to ensure absence of smoke and 
fairly complete combustion. Too much air is undesirable, since 
by cooling donn the gases it may retard combustion, aggravate 
the production of black smoke and increase heat losses. Best 
furnace conditions are obtainable with mechanical methods of 
continuous firing in which the air supply is under more exact con- 
trol than can be obtained when the firing door has to be opened 
frequently for hand charging. 

2. Solid F u e l  f o r  Domestic Purposes.-The manner of use 
of solid fuels for domestic purposes, such as heating. hot water 
and cooking, varies widely according to climate and custom. All 
types of such fuel are used. In  Great Britain, nhere extremes of 
temperature are rare but rapid changes common, the open-grate 
fire persists. but to cope with the more severe winters of parts 
of Sor th  America and Europe, closed stoves or central heating 
are nidely used. There are many types of fireplaces and central- 
heating furnaces. Solid fuels are hand fired to some extent, but 
automatic fuel-burning equipment for central heating is preferred 

by many householders. Some of this equipment has been de- 
veloped to feed the fuel from the bin. automatically controlling 
the fire and depositing the ashes into a container. 

3. Solid F u e l  f o r  I n d u s t r i a l  Purposes.-All types of solid 
fuel are burned for industrial purposes. Automatic fuel-burning 
equipment permits great saving in fuel and labour. Such equip- 
ment for burning coal takes many forms, depending upon the 
quantity of fuel to be burned per hour and many other factors. 
such as the fuel most cheaply available, the size and type of the 
boiler. load conditions, the area in which the plant is located and 
the type of labour available. Types of equipment include travel- 
ing-grate stokers, underfeed stokers, spreader stokers, cyclone 
furnaces and pulverized-fuel-burning equipment (see also Pulver- 
ized Coal, above). Stokers using bituminous coal usually burn 
slack coal which is run-of-mine coal with the larger sizes removed; 
under some conditions, particularly with the smaller stokers, small- 
sized coal ni th  the fines removed is used. The largest boilers 
use the cyclone furnace or pulverized-fuel-burning equipment. 
Coal for the cyclone furnace, a furnace nhere burning takes place 
in a relatively small cylindrical furnace, is ground to pass a small- 
size screen. Coal for pulverized-fuel-burning equipment is ground 
to a fine powder and burns somewhat as a gas does. 

4. The  Blast Furnace.-Coal and coke are used not only for 
heat production but also for chemical purposes, such as the smelt- 
ing of iron ores. where carbon effects the removal of oxygen. so 
producing metallic iron. The process is an ancient one, but until 
the middle of the 18th century the fuel used mas charcoal. By 
far the greater proportion of smelting furnaces have. however, 
adopted coke. The blast furnace in mhich pig iron is produced 
consists of a hollo~v shaft with an internal diameter increasing from 
the top and bottom to the centre. At the bottom is a hearth upon 
nhich the superincumbent column of coke and iron ore rests. 
The exact lines of a blast furnace are important and vary wlth 
the types of ore. Heated air under pressure is blown in through 
tuykres (nozzles) in the lower portion of the furnace. 

The ores used may be either oxides or carbonates of iron. The 
reactions occurring are complex. In the lower portion of the 
furnace near the tuykres the fuel is burned by the blast to carbon 
monoxide, nhich effects the reduction of the ore in the upper 
portion of the shaft where spongy iron impregnated with carbon 
and carbon monoxide is produced in a series of reactions of which 
the following is the resultant: Fe203 + 3 C 0  = 2Fe + 3CO, 
(ferric oxide and carbon monoxide react to form iron and carbon 
dioxide). This spongy iron is melted as it passes through the lower 
layers and can be drawn off from time to time through tapping 
holes. Limestone is added to the charge to assist in fluxing. 

Blast-furnace practice mas greatly influenced by the work of 
Sir Lo\\ thian Bell, \vho in 1872 applled the laws of mass action 
to the reactions in the blast furnace and came to the conclusion 
that the practical limit for the ratio of CO to C 0 2  in the gases 
leaving the furnace could not be reduced below 2 :o. I n  modern 
blast furnaces a ratio of I .7  has been reached, but in average 
practice a ratio of 3 .0 is more common. Bell's argument, how- 
ever, remains valid, although imperfections in scientific measure- 
ment affected the accuracy of his calculation. I t  will thus be seen 
that fuel economy in iron and steel practice depends essentially 
upon finding uses for the combustible gases (having about 90 
to IOO B.T.L.) uhich are necessarily rejected in large quantities 
from the shaft. These may be used either for heating the blast 
or for polFer and heat requirements in the subsequent treatment 
of the pig iron. Concentration of coke ovens, blast furnaces and 
steelmaking in the same morks permits the fuel consumption per 
ton of finished steel to be reduced to a minimum, from 2,000 

to 2.600 Ib. of coal per ton of finished steel. (See also BLAST 

FURNACE.) 

111. LIQUID FUELS 

Liquid fuels made from vegetable oils, animal oils and petroleum 
were used in ancient times to provide light and sometimes heat. 
They \\ere so used to a limited extent until early in the 19th 
century, when the sperm-oil lamp came into wide use. LVhaling 
fleets provided the supply of oil for several years, but needs in- 
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creased beyond the ability of whalers to supply them. The modern 
oil industry began about 1847, when James H.  Young took out a 
patent for making oil from oil shales, or oil rocks, in Scotland. 
By 18j9 numerous companies in continental Europe, England and 
the U.S. were producing illuminating oil (coal oil) from shale, 
from coal and from petroleum found in seepages. In  1859 the 
United States saw the beginning of the petroleum era in the drilling 
of an oil well in Pennsylvania. The rapid development of the 
petroleum industry stopped most production of oil from shale and 
coal, although some v7as obtained from these solids in the second 
half of the 20th century in a number of places including Scotland, 
Europe. Africa and South America. The quantity is insignificant 
in total volume when compared with liquid fuels from natural 
petroleum. 

Natural petroleum, or crude oil, as it is widely known, is the 
basis of practically all industrial liquid fuels. The advent of 
internal-combustion engines and motorcars meant an ever-increas- 
ing demand for fuels. The availability of the heavier portions of 
crude oil a t  a cheap price fostered their use for heating purposes. 
Lubricating oils for all kinds of machinery also come from crude 
oil. 

Petroleum is a mixture of hundreds of different hydrocarbons- 
compounds composed of hydrogen and carbon-together with 
small amounts of other elements such as sulfur: oxygen and nitro- 
gen. The carbon content of most crude oils varies from 84% to 
887; by weight; hydrogen from 11.5% to 14.5% and the total ' 
minor constituents from 0.5% to 4.5%. 

Petroleum, usually associated xvith water and natural gas, is 
found in voids or open spaces in porous sedimentary rock where 
the geological formation is such as to allo~v the oil to collect from 
a wide area. Impervious rock usually overlies the petroleum- 
containing formation in the form of an anticline (concave down- 
ward), with natural gas above the oil and dissolved in the oil 
and water below the oil. Other oil deposits occur in other kinds 
of formations in sedimentary shales, limestones and sandstones. 

Recovery of crude oil through oil wells never reaches 100% of 
the oil present in the formation. Some fields yield only 20% of 
this oil, others will produce 50% or more of the oil in place, and 
i~ljection under pressure of air, gas or water in certain instances 
can allo~v production of more oil than the oil field could ever 
produce naturally. Some heavy, thick oils ~vill not flow through 
wells to the surface and can be recovered by mining, as is done 
in a number of countries; e.g., France. Oil is produced in more 
than 51 countries throughout the world. 

1. Pet ro leum Resources.-SITorld production of crude petro- 
leum was in excess of 7,000,000,000 bbl. of 42 U.S. gallons annu- 
ally by the end of the 19 ~ O S ,  continuing the steady increase shown 
in nearly every year since 18jg. The United States was producing 
about 37% of the I\-orld total, followed by the middle east coun- 
tries (combined). Venezuela and the U.S.S.R. Other important 
producers were Canada, a newcomer to the large producing areas, 
Mexico, Indonesia, Columbia, British Borneo and Argentina. 
Estimates of the amount of oil already discovered and available 
for production continue to increase from year to year. When the 
cost of finding and producing petroleum becomes too high, oils 
can be produced from oil shales, oil sands and coal in quantities 
greater than the present known resources of petroleum. 

2. P r e p a r a t i o n  of F u e l  Oils.-In the early days of oil, the 
average refining plant made only a few products and processed only 
about IOO bbl. of crude oil a day. A large modern refinery can 

, handle ~ o o , o o o  bbl. a day and can furnish more than ~ ! o o o  sepa- 
rate products. Few refineries handle less than ro,ooo bbl. a day. 
The larger plants are huge and complex and cost many millions of 
dollars to build. The principal products are few in number but 
account for more than 95% of the total. These are gasoline 
(motor spirits or petrol), kerosene, distillate fuels, residual fuel 
oils. lubricating oils and asphalt. Gasoline remains the big volume 
product, accounting for 4 0 7 ~  of total refinery output. Kerosene 
and the distillate fuel oils take about 2 j % ,  with another 2 j %  in 
the heavy residual fuels. Lubricating-oil requirements are satis- 

fied mith less than 2% of the total production. 
Crude oil, after some preliminary treatment to  remove water 

and other undesirable substances such as sulfur, is fractionated 
by distillation in the refinery into portions according to a dis- 
tillation temperature range, leaving an undistilled portion as a 
residual. Some of these fractions are used directly as the finished 
product but most of them are subjected to additional refinery 
processes. 

The heavier distillates can be cracked by heating to high tem- 
peratures to yield gasoline fractions or can be catalytically cracked 
or reformed by passage at  elevated temperatures over catalysts, 
generally solid particles that hasten and direct the change of the 
heavier hydrocarbons into lighter and more volatile hydrocarbons. 
The residual material likewise can be cracked to produce more 
desirable materials and coke; it can be used directly as industrial 
fuel oil or certain types can be treated to produce asphalt (used 
principally for road or highway surfaces). The ultimate goal of 
the refinery is the production of tailored products of the highest 
quality in the proper amounts according to seasonal demand. 
Gasoline production decreases and fuel-oil production for heating 
increases in winter. 

Most countries have adopted standard specifications for all 
types of petroleum products, including seasonal variations to en- 
sure proper fuels a t  the proper times. International co-operation 
in fixing these standards ensures, as an example, that airplanes 
can refuel anywhere in the norld with assurance of uniform quality 
of product. 

The gross calorific value of fuel oils ranges from about 18,500 
to 20,000 B.T.U. per pound. The calorific value varies according 
to the hydrocarbon type composition. so that an oil of high specific 
gravity and comparatively low calorific value may produce more 
energy per unit volume than one of low specific gravity and high 
calorific value. Where storage space is a t  a premium. as in air- 
planes, the high-specific-gravity fuels may be the more desirable. 
Calorific value is related almost directly to specific gravity. 

The flash point of an oil is the temperature at  which, under 
specified conditions, a momentary flash is produced when a flame 
is passed over the oil surface. Gasolines have flash points below 
atmospheric temperatures. Standards and laws generally set a 
minimum flash point of 125" F. for distillate fuels and burner 
oils. Kerosene, the lighter burner oils and diesel fuels for light 
diesel equipment, such as buses, have flash points of 1 2 5 ~ - 1 3 0 ~  F. 
The medium-weight burner oils and diesel fuels for heavier moving 
equipment and for railroad diesel engines have flash points near 
145' F., and the heavier oils range upward in flash point from 
I 70" F. The temperature of a liquid fuel that will vaporize enough 
oil to support continuous combustion. known as the fire point, is 
generally about 20" F. higher than the flash point. 

The viscosity of oil, which changes rapidly with temperature, 
is determined by its resistance to flow as measured by the amount 
passing through a standard orifice in a prescribed time. The 
formation of solid paraffins or waxes may cause difficulty in pump- 
ing oil through pipes at  loxv temperatures. Some crudes and fuels 
even at  atmospheric temperature must be preheated to reduce 
their viscosity to allow ready atomization in the burner. 

Further information on petroleum production and resources 
will be found under PETROLEUM. 

Several processes are feasible for converting solid and gaseous 
fossil fuels to products that are interchangeable with liquid fuels 
of petroleum origin. Although large plants have been built, they 
have not alxirays been commercially successful, especially where 
petroleum is plentiful. However, interest in such processes is 
increasing, not only for supplying motor fuel for certain areas or 
for emergency use, but also as sources of organic chemicals. 

1. Carbonization.-Destructive distillation a t  l o ~ v  tempera- 
tures of solid fuels (coal. lignite, oil shale, tar sand, gilsonite) 
yields crude tars and oils that may be converted to liquid fuels. 
Carbonization processes recover only about I 5% of the total en- 
ergy of coal in producing 20 gal. of crude oil per ton, compared 
with the recovery of about three times as much energy and up to 
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80 gal. of crude oil from other methods described below. Thus, 
101~-temperature carbonization of coal is more efficient for pro- 
ducing combustible gases and by-products other than liquid fuels. 

Commercial distillation of oil shale was first practised in France 
(1838), follo~ved by Scotland (18501, Canada (1860) and Aus- 
tralia (186j).  Industrial shale retorts are operated in France, 
Germany, China, the U.S.S.R., Scotland, South Africa and Sweden. 
The oil yield from shales in these countries varies between 10 and 
130 gal. per ton. Highly mechanized underground mining proce- 
dures, applicable to massive deposits, have been developed in the 
United States. Crushed shale is fed into retorts that crack the 
organic material (kerogen) ~v i th  gas or steam at  3 j0°  to jooO C. 
to produce crude oil similar in character to petroleum but con- 
taining higher percentages of sulfur, nitrogen and oxygen. Under- 
ground retorting, without mining except for preparing adits, also 
has been practised. Finished products are refined, by methods 
similar to those developed for treating petroleum, for use in 
internal-combustion engines. Sulfur and nitrogen compounds and 
waxes are valuable by-products, and the spent shale may be used 
in building aggregates. 

2. Gas  Synthesis.-A mixture of hydrogen and carbon mon- 
oxide (synthesis gas) may be reacted catalytically to make pre- 
dominantly liquid fuels, combustible gas, waxes or organic 
chemicals. The synthesis gas may be made by reforming methane 
(CH, from natural or refinery gases), but large-scale installations 
normally gasify coal with steam according to the m-ater-gas reac- 
tion, C + H,O + CO + Hz. A number of methods have been 
studied, of which the Fischer-Tropsch synthesis and its variants 
have received the greatest attention. I n  this process synthesis 
gas a t  about 230' to 330' C. and I to 20 atm. is contacted vith a 
suitably prepared catalyst that may contain predominantly cobalt, 
nickel or ruthenium, although iron is the usual major constituent. 
Fixed beds of catalyst (dry or submerged in oil), slurries of fine 
catalyst in oil and fluidized beds have been used, the main engi- 
neering problem being quick removal of the heat of reaction. In 
isosynthesis, a German laboratory development of World War 11, 
the same gas is passed over metal oxides (for example 8542 thoria 
and 157; alumina) a t  400' to 450' C. and 300 to 600 atm. to 
produce primarily isobutane and isobutene, raw materials for 
aviation gasoline. 

3. Coal  Hydrogenation.-F. Bergius first investigated a proc- 
ess of adding hydrogen to coal a t  elevated temperatures and pres- 
sures. thus splitting the coal n~olecules and adding enough hydrogen 
to increase the hydrogen-carbon ratio of a t  least a fraction of the 
coal to that prevailing in petroleum. As carried out on a large 
scale in Germany before the end of World IVar 11, coal hydrogena- 
tion consisted of two steps: ( I )  liquid-phase hydrogenation at 
about 2 0 0  atm. and 4j0°  C. of a coal and oil paste to which a 
catalyst (usually a compound of tin or iron oxide) was added; 
and (2) vapour-phase hydrogenation of middle oil-the major 
product from the first step-under similar conditions of pressure 
and temperature on a bed of catalyst such as molybdenum sulfide, 
tungsten sulfide or (later) ammonium sulfomolybdate impreg- 
nated on a carrier. Later, hydrogenation in a single step at  about 
510" C. and also in a fluidized bed of coal a t  only 60 atm. were 
studied in laboratory equipment. A commercial plant in l17est 
Virginia adopted a modification of the liquid-phase process as a 
source of aromatic chemicals. Hydrogenation of L.S. bituminous 
coal making primarily gasoline yields about 4.3 bbl. of gasoline 
and 0.8 bbl. of liquefied petroleum gases per ton of moisture- and 
ash-free coal. 

Liquid fuels derived from petroleum may be utilized either by 
combustion in furnaces or to produce energy directly in the cyl- 
inders of internal-combustion engines. Both light and heavy oils 
are applicable to the internal-combustion engine; the former can 
be ignited by a flame or spark while, with heavier oils, vaporiza- 
tion and ignition are effected by the high temperature developed 
on the compression stroke. 

I n  furnaces oil must be changed from the liquid to the gaseous 
state before actual combustion. I n  general, a mixture of heavy 

and light gaseous hydrocarbons is formed and for smokeless com- 
bustion these must be brought into contact with a large enough 
supply of air to allow complete burning at the best efficiency. I t  
requires 18 to 2 0  lb. of air per pound of fuel oil to burn the oil. 
best results generally being obtained when 10% to 20% excess 
air is used. 

1. Oil  Burners.-Oil-burner types are classified as vaporizing 
or atomizing. Each of these types can be used with a natural air 
draft or with a mechanical forced-air draft. Domestic burners for 
home heating use the light distillate oils and can be manually or 
automatically controlled. Commercial burners for space heating 
in commercial buildings, apartment houses and the like use the 
light and middle distillate oils-sometimes the residual oils. In- 
dustrial burners for industrial or polyer steam generation ordinarily 
use any heavy grade of oil to supply the heat. I n  many industrial 
installations the burners are designed to be fired with coal or oil 
or even with coal, oil or gas. This allows the choice of the most 
economical fuel from year to year. 

Mechanical draft burners use a fan or blower to supply the air 
needed for combustion and can be of the vaporizing or the atomiz- 
ing type. 

Atomization breaks the fuel into fine particles that mix with the 
combustion air, giving a clean flame and good burning. Atomiza- 
tion allows the use of heavier, cheaper grades of fuel oil and is 
me11 adapted to large industrial burners, although it does require 
power to produce the atomizing and first costs are comparatively 
high. Some burners use steam to assist atomization because of 
simple design requirements, low installation cost, ability to use 
heavy oils and flexibility of operation. 

2. Advantages  of L i q u i d  Fuels.-Liquid fuel has many ad- 
vantages over solid fuel. I t  weighs about 30% less per unit volume 
than coal and occupies only jo% of the space required for an 
equivalent amount of coal. Liquid fuels are usually readily avail- 
able. can be stored conveniently, produce high heats in less furnace 
space, begin to burn instantly and cleanly, require little or no ash 
removal and need relatively little attention. For marine use, these 
and other advantages are readily apparent. 

3. Fuels f o r  L i g h t  In te rna l -Combus t ion  Engines.-Motor - - 
gasolines are rather complex mixtures of light-hydrocarbon blend- 
ing stocks tailored for best utilization in all motorcars in all sea- 
sons and climates. The refiners change the characteristics to fit 
these requirements. blotor gasolines distill within the tempera- 
ture range of 100" to 400" F Aviation gasolines are simpler 
blends of high-octane-number stocks produced to rigid specifica- 
tions and boil in the 100" to 325' F. range. Four grades supply 
the requirements of virtually all conventional aircraft. These four 
grades are based on the octane-number requirements of the various 
aircraft engines. Fuels for jet turbine engines boil in the 100"-- 
600" F. range and have no octane-number requirement. 

The above fuels) except for the jet turbine, are vaporized more 
or less completely and mixed xvith air in their passage through 
carburetors in the engines, and are distributed to the individual 
engine cylinders through suitable manifolds. The efficiencies ob- 
tained in these internal-combustion engines are a function of com- 
pression ratio, engine design and fuel characteristics. "Knocking" 
in such engines indicates some unbalance in the three factors indi- 
cated above and generally results from too IOTV an octane number 
in the fuel used. After the 1920s octane numbers for motorcar 
gasolines increased from about 50 to more than 90. Small quanti- 
ties of the metallo-organic compound tetraethyl lead (one to three 
millilitres per gallon) are used to achieve part of this increase in 
octane number; the rest has come through improved refining proc- 
esses. (See  also GASOLINE.) 

4. L iqu id  Fue l s  f o r  H e a v y  Engines.-The diesel engine, un- 
like the gas or gasoline engine, draws in air during the suction 
stroke without mixture with oil. Oil is injected mechanically in 
the form of a spray and mixes with the air already in the combus- 
tion chamber; the resultant mixture is ignited from the heat gener- 
ated by the compression stroke of the engine. The diesel engine 
is the most efficient liquid-fuel engine. hlodern developments in 
metal strengths and engine design allowed increased use of diesel 
engines in buses, trucks and small prime movers; dicsel-engine 
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application by railroads led to sharply decreased operating costs. 
Such engices are ideal for marine installations and many large 
stationary engine requirements. Stationary diesel equipment can 
be designed to use either oil or gas or a combination as economics 
dictates. 

Standard specifications in world-wide use allow refiners to sat- 
isfy 90% of fuel requirements with not more than four grades of 
diesel fuel. Fuel composition and boiling range, plus cetane num- 
ber, are important fuel' characteristics. Cetane number is a 
measure of the time required for the fuel to ignite after fuel in- 
jection. A short delay period is indicated by a cetane number 
from 40 to 70, a long delay by a cetane number below 40, on an 
empirical scale from o to 100. Most engines operate satisfactorily 
on fuels in the 40 to jo cetane-number range. The boiling range 
for the light distillate oils is 3j0' to j j o O  F., for the medium 
diesel oils 370' to 650' F. and for the heavier fuels 400' to 
700' F. 

IV. GASEOUS FUELS 

Before final combustion all liquid and most solid fuels are first 
converted to the gaseous state. I n  this section fuels that already 
exist as gases at room temperature and atmospheric pressure will 
be considered separately. Gaseous fuels are composed of one or 
more simple gases in varying proportior~s and may also include 
some inert gases and oxygen. The simple combustible gases are 
most commonly hydrogen (H,) . carbon monoxide (CO) , rntthane 
(CH,) , ethane (C2H6), ethylene (C,H,) , propane (C3Hs), pro- 
pylene (C3H6), butane (C4HI0), butylene (C,H,), benzene 
(C,H,) and acetylene (C2H2);  the inert gases are generally 
carbon dioxide (CO,) and nitrogen (N,). As the once important 
use of gas for illuminating purposes lost its significance, the de- 
velopment of gas cooking and heating made calorific value by far 
the most important criterion for evaluating gaseous fuels. The 
most common commercial gases are described below more or less 
in the order of increasing calorific value. 

1. Blast -Furnace Gas.-In blast-furnace operations a gas is 
derived from the various reactions occurring throughout the fur- 
nace. The principal combustible constituent is carbon monoxide, 
resulting from the partial combustior, of the coke in accordance 
with the reaction: 2C + 0, = 2CO. The gas contains relatively 
high percentages of inert gases. Depending on the quality of the 
coke, as well as on the other materials charged to the furnace, the 
gas may range in calorific value between go and I I O  B.T.U. per 
cubic foot. A typical percentage composition of the gas is: CO,, 
11.5; H,, 1.0; CO, 27.5; and N,, 60.0; with a gross calorific 
value of 92 B.T.U. per cubic foot and a theoretical flame tem- 
perature of 2,650' F. with no excess air. A modern blast furnace 
producing 1,000 tons of iron a day and consuming 1,800 lb. of 
coke per ton of iron produces about 127,000,000 cu.ft. of gas a 
day. Because it has the lowest heating value of all commercial 
gases. blast-furnace gas cannot be economically transported long 
distances. Accordingly, it is used in the steel mills for preheating 
the air required for the blast, as fuel for driving the blowers, 
underfiring the coke ovens. generating steam, heating the soaking 
pits and other miscellaneous purposes. 

2. Producer  Gas.-Outside of the steel mills, producer gas is 
perhaps the cheapest to manufacture for many industrial purposes. 
I t  is produced by blowing air or a mixture of air and steam through 
an incandescent fuel bed, which may be composed of coke, coal, 
lignite, peat or wood. When air alone is blown through incandes- 
cent carbon, the principal reactions are C + + 0, = CO, CO + 
& 0, = CO, and CO, + C = 2CO. For each volume of oxygen, 
3.76 vol. of nitrogen are introduced with the air. If all of the 
carbon dioxide were converted to carbon monoxide, the resulting 
gas would be composed of CO, 34.5% and N,. 65.5% and .;c-ould 
have a maximum calorific value of I I O  B.T.U. per cubic foot. I n  
practice complete conversion of carbon dioxide to carbon monoxide 
does not take place and the gas, sometimes referred to as Siemens's 
gas, generally has a lo~ver calorific value. This, coupled with oper- 
ating difficulties frequentiy encountered by the excessive liberation 
of heat, is a serious disadvantage. As the reaction of incandescent 

carbon mith steam according to the equations C + R,O = CO + 
Hz and C + 2H,O = COB + 2H, absorbs heat, a sufficient quan- 
tity of steam is added to the air so that the heat liberated by the 
carbon-oxygen reactions is balanced by the carbon-steam reactions. 
A secondary reaction of considerable importance in producer-gas 
operation is CO + H,O = COz + H,. 

The quality of the gas depends largely on the kind of fuel 
charged to the producer and ranges from 1 2 0  to 180 B.T.U. p e r  
cubic foot. Typical percentage compositions of producer gas are 
as follows. With buckmheat anthracite, CO,, 8.0; 02, 0.1; CO, 
23.2; H,, 17.7; CH,, 1.0; and N,, 50.0. The gross calorific value 
is 143 B.T.U. per cubic foot and the theoretical flame tempera- 
ture 3,040' F. With bituminous coal, CO,, 4. j ;  O,, 0.6; CO, 27.0; 
H,, 14 o ;  CI-I,, 3.0; and N,, 50.9. The gross calorific value is 
163 B.T.L. per cubic foot and the theoretical flame temperature 
3,175' F. With coke, CO,. 6.4; 02, 0.0; CO, 27.1; Hz,  13.3; 
CH,, 0.4; and N,, 5 2 . 8  The gross calorific value is I 3 j  B.T.U. 
per cubic foot and the theoretical flame temperature 3,010' F. 

Producer gas. because of its low calorific value, cannot be trans- 
ported economically over any appreciable distances. I t s  use is 
therefore generally for industrial operations, such as for under- 
firing coke ovens, heating open-hearth furnaces, glass-melting fur- 
naces, lime kilns, brick kilns, ceramic kilns and the'like, where the 
producer plant is integrated with the industrial plant. 

3. Blue  Gas or W a t e r  Gas.-Blue gas or water gas is produced 
by alternately blasting an incandescent fuel bed with air and with 
steam. The respective reactions between the carbon and air and 
the carbon and steam are similar to those taking place in producer- 
gas operation but follow each other cyclically instead of occurring 
simultaneously. The cycle is balanced so that the heat liberated 
during the air blast and stored in the fuel bed is enough to provide 
the heat absorbed during the steam blast. The gases produced 
during the air blast, containing the nitrogen admitted with the air, 
are discharged to the atmosphere, while the gases generated during 
the steam blast provide the useful fuel gas. Depending on the 
character of the fuel, blue gas ranges in calorific value from 285 
to 335 B.T.U. per cubic foot. A typical blue gas produced from 
coke has a percentage composition of CO,, 5.4; 02, 0.7; CO, 37.0; 
Hz,  47.3; CHI, 1.3; and N2, 8.3. The gross calorific value is 287 
B.T.U. per cubic foot and the theoretical flame temperature 3,670' 
F. Blue gas may also be produced in continuous operation by  sub- 
stituting oxygen for air in gas producers. This results in a pro- 
ducer gas that is practically nitrogen-free. Blue gas as a fuel is 
used industrially in large manufacturing establishments for heating 
in forge-welding operations, but the major uses of blue gas. with- 
out enrichment, are as synthesis gas for the production of ammonia 
and methanol and other chemical operations. 

4. Carbure ted  W a t e r  Gas.-For domestic and commercial 
cooking and heating, blue gas or ~ ~ a t e r  gas is usually enriched with 
hydrocarbon gases produced by thermal cracking of oil which takes 
place simultaneously mith the blue-gas production. The principal 
components of a carbureted mater gas machine are the generator, 
carburetor, superheater and ~vash box or seal. The blue gas is 
produced in the generator. During the alr blast the gas leaving 
the generator is burned in the carburetor arid superheater to heat 
the malls and checker-brick provided for storing the heat. As the 
products of combustion leaving the superheater retain an appre- 
ciable quantity of heat, they may be passed through a waste-heat 
boiler for steam generation. or they may be discharged directly 
to the atmosphere. During the steam blast. oil is vaporized in the 
carburetor and partly cracked in the stream of blue gas flowing 
frorn the generator, and the mixture then flows through the super- 
heater in nhich the hydrocarbon vapours are fixed-that is, con- 
verted to permanent gases-and finally though the \.;ash box or 
seal to a gasholder. Depending on the availability of natural gas 
or liquefied petroleurn gases, the heating value of blue gas is fre- 
quently increased by what is known as cold enrichment by mixing 
with these gases in their normal state. The degree of enrichment 
of carbureted water gas is controlled by the relative amount of oil, 
natural gas or liquefied petroleum gas used under the particular 
conditions of operation. The calorific value of carbureted water 
gas ranges from 42 j to 5'; j B.T.U. per cubic foot. A typical per- 
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centage composition of carbureted water gas is C o a t  4.3; C2H4, 
1.7; C6H6, 2.3; 02, 0.7; CO, 32.0; Hz,  34.0; CH4, 15.5; and X2, 
6.5. The gross calorific value is 534 B.T.U. per cubic foot and 
the theoretical flame temperature 3, ~ O O "  F. Carbureted water gas 
is widely distributed in city gas mains for general use either alone 
or in a mixture with other gases n i th  which it is interchangeable. 

5. Coal Gas.-Coal gas is produced by destructive distillation 
of bituminous coal, during ~vhich it is heated in retorts in the ab- 
sence of air. Coal-gas retorts vary considerably in design and may 
be horizontal, inclined or vertical. 

The quality and yield of gas vary with the type of coal, the 
temperature and time of carbonization, the type of retort and 
other factors. A typical gas from horizontal retorts has the per- 
centage composition: C02 ,  2.4; C2H4, 1.32; C6H6, 1.73; OL, 0.75; 
CO, 7.35; Hz, 47.95; CH,, 27.15; and N2, 11.35. I t  has a gross 
calorific value of j42 B.T.U. per cubic foot and a theoretical flame 
temperature of 3,600" F.  Vertical retorts are often operated with 
the introduction of steam for the purpose of producing blue gas 
by the reaction with the hot coke. This in effect cools the coke 
before discharging and provides a larger yield of gas, although the 
calorific value of the gas is lower than that of straight coal gas. 
A typical percentage composition of gas from steamed vertical 
retorts is: CO,, 3.0; C2H4, 1.5; C6H6, 1.3; 02 ,  0.2; CO, 10.9; Hz, 
54. 5 ;  CH,, 24.2; and Nz, 4.4. I t  has a gross calorific value of 
532 B.T.U. per cubic foot and a theoretical flame temperature of 
3,645" F. 

6 .  Coke-Oven Gas.-This is gas produced by the distillation of 
bituminous coal (see COKE, COKING AND HIGH-TEMPERATURE CAR- 
BONIZATION). A typical coke-oven gas has the percentage com- 
position: Cop ,  2.2; C2H4, 3.5; C6H6, 0.5; Oz, 0.8; CO, 6.3; Hz,  
46.5; CH,, 32.1; and N2, 8.1. I t  has a gross calorific value of 
574 B.T.U. per cubic foot and a theoretical flame temperature of 
3.610" F. The distillation products leaving the coke ovens are 
drawn through hydraulic mains and coolers by exhausters and 
passed through tar extractors. saturaters, light-oil scrubbers, puri- 
fiers and other equipment designed for successively removing the 
tar,  ammonia, light oil and sulfur compounds. (See also COAL 

TAR.) The specific procedures for the recovery of individual con- 
qtituents vary from plant to plant. 

7. Oil  Gas.-Gas may be made entirely from the cracking of 
oil by innumerable methods and variations of equipment. A typi- 
cal method of producing oil gas enlploys cyclic operation. in which 
oil atomized by steam is sprayed on previously heated checker- 
brick, \?here the oil is cracked and the steam reacts v i th  some of 
the deposited carbon to form water gas, the resulting mixture being 
similar to carbureted water gas. The checker-bricks are heated by 
the combustion of oil with an excess of air, which also consumes 
the carbon that failed to react with the steam. This method per- 
mits the production of gases having a very wide range of calorific 
values. 52 j to 1,100 B.T.U. per cubic foot. The operation can 
therefore be adjusted to produce gas which may be interchange- 
able with carbureted water gas, coal or coke-oven gas or natural 
gas. Oil gas may also be produced by catalytic cracking methods 
either in continuous or in cyclic operation. In  continuous opera- 
tion oil vapours and steam flow through a bed of catalyst inside 
of externally heated tubes. In  cyclic operation the catalyst is al- 
ternately heated by the combustion of some of the oil and cooled 
by the cracking of the oil and the reaction of the carbon with the 
steam. Oil gas may also be generated continuously by partial com- 
bustion with air or oxygen. 

8. Reformed N a t u r a l  Gas.-Natural gas is frequently decom- 
posed by thermal or catalytic cracking or partial combustion proc- 
esses to lower its heating value to render it suitable for mixing with 
carbureted water gas, oil gas, coal or coke-oven gas. Thermal 
cracking may be done in the fuel bed of a blue-gas generator or 
in the checker-brick of an oil-gas generator. Catalytic cracking 
or partial combustion is accomplished in equipment essentially 
similar to that employed for the cracking or partial combustion 
of oil. A typical percentage composition of reformed natural gas 
is:  CO,, 1.4; C2H4, 1.3; CBH6, 0.8; 02, 0 . 2 ;  CO, 9 7 ;  HZ, 466:  
CH,, 37.1; and X2, 2.9. The gross calorific value is 599 B.T.U. 
per cubic foot and the theoretical flame temperature 3,615" F. 

9. N a t u r a l  Gas.-Katural gas is the ideal fuel gas where it is 
available for use in homes, buildings and industries or 1i7here in- 
dustries can be located economically a t  the source of supply. I t  is 
usually found associated ui th  crude petroleum or in areas where 
petroleum has been found. Geologic conditions favourable for 
oil generally are favourable for natural-gas occurrence. Explora- 
tion for oil in the United States led to the discovery and utilization 
of vast quantities of gas. Other natural-gas deposits have been 
found in Canada. Argentina, Mexico, France, the U.S.S.R., the 
middle east and elsewhere. Only in the United States has the 
immense supply available been put to full use. Thousands of miles 
of steel pipelines carry natural gas to virtually all parts of the 
country. 

The predominant hydrocarbon in natural gas is methane, and 
many natural gases can be used without treatment as they are pro- 
duced at  the well. Others must be processed to remove the heavier 
hydrocarbons present (yielding large quantities of liquefied pe- 
troleum gases) and to remove other undesirable constituents such 
as carbon dioxide, hydrogen sulfide and other sulfur compounds. 
The calorific values can vary between 700 and 1,500 B.T.U. per 
cubic foot. I n  commercial pipeline operations, these variations 
reduce to from 900 to 1,200 B.T.U. A typical delivered natural 
gas has a percentage composition: CH,, 83.4; CzH,, 15.8; and 
Nz, 0.8. Its gross calorific value is 1,129 B.T.U. per cubic foot 
and the theoretical flame temperature 3, 562' F. 

See also GAS INDUSTRY; KATURAL GAS. 
10. Acetylene.-Acetylene for fuel purposes is produced by the 

chemical reaction of calcium carbide and water; CaC2 + 2Hz0 = 
C2Hz + Ca(OHj2. Acetylene has a gross calorific value of 1,499 
B.T.U. per cubic foot. When burned with air the theoretical flame 
temperature is 4,210" F., but when burned mith 1.4 vol. of oxygen 
for each volume of acetylene, as in welding operations, the cal- 
culated flame temperature is 6,000" F. 

Acetylene gives a highly luminous flame and is used to furnish 
emergency, temporary or portable lighting needs. Acetylene 
burned in air is used in soldering and brazing operations and with 
oxygen for cutting and welding operations in which the highest 
flame temperature of any known mixture of gases is of great ad- 
vantage. Acetylene is distributed to small users in cylinders under 
pressure but is generated directly and distributed through pipes 
on the premises of large consumers. Acetylene is also used widely 
for producing a variety of chemicals. For this purpose, the acety- 
lene is frequently produced by the conversion of natural or refinery 
gases. (See also ACETYLEXE.) 

11. Liquefied P e t r o l e u m  Gases.-Liquefied petroleum gases 
(LP gases) are derived from gases produced in petroleum-refining 
operations or from natural gas (q.v.). Propane, C3H8, has a gross 
calorific value of 2,572 B.T.U. per cubic foot and a theoretical 
flame temperature of 3,660" F. A typical commercial butane is 
composed of 93% butane (C,H,,j and 7% propane and has a 
gross calorific value of 3,22 j B.T.U. per cubic foot and a theoreti- 
cal flame temperature of 3,640" F. For efficient transportation, 
storage and use, propane and butane are liquefied under pressure. 
Liquefied petroleum gases are distributed in cylinders to isolated 
consumers for domestic water heating, cooking, refrigeration and 
space heating. In  small communities liquefied petroleum gases 
are distributed from a central point in place of manufactured gas. 

1. Combustion of Gases.-The advantages of gaseous fuels 
are: ( I )  ease of distribution; (2) high thermal efficiency of utiliza- 
tion; (3) no smoke or ash; and (4) ease of coiltrol giving either 
oxidizing or reducing flames and flames of varying temperatures. 

The general question of combustion has already been dealt with, 
but certain special considerations are applicable to gaseous com- 
bustion. In the burning of gases both rapidity of combustion and 
length of flame can be controlled by suitable adjustment of the gas 
rate and the primary and secondary air supplies. 

2. Gas Burners.-Gas burners vary widely, but most types can 
be divided into two main classes, according to whether or not air 
is mixed with gas before it reaches the point of combustion. A 
relatively long flame, which may be suitable for certain types of 
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furnace ~+ork ,  is produced by burning gas without primary air. TABLE 111.-Energy Content of Some Higiz-Energy Fuels Compared W i t h  
On the other hand, burners of the well-kno~n Bunsen type can, if Jet Fuel 

desired, be adjusted to give a rapid rate of combustion with rela- 
tively short flames, such as are necessary where the combustion 
space is limited or maximum flame temperatures are required. 

3. Submerged Combustion.-With a view to obtaining in- 
creased efficiency in water or steam heating. attempts have been 
made to develop a type of burner in which gas can be consumed 
under water. For such submerged combustion it is obviously es- 
sential that enough primary air for complete combustion should be *Liquid +Gas 
intimately mixed with the gas. 

4. Surface Combustion.-Sir Humphry Davy, in the early vehicles into space and to propel aircraft and missiles faster, far- 
19th century, discovered that a warmed platinum wire when in- ther and with heavier pay loads. Aircraft and missiles powered by 
troduced into a nonexplosive mixture of air and coal gas became in- air-breathing jet engines require a fuel having one set of properties. 
candescent and continued to glow until virtually all of the oxygen Rocket-propelled vehicles must travel in space containing no oxy- 
mas consumed. Further experiments, particularly by P. L. Dulong, gen shortly after launching; their fuel requirements are different 
T. Thomson and J. It7. Dobereiner, shomed that many other sub- and provision must be made to carry both fuel and oxidant aboard 
stances had the same power. Before commencing work on this the vehicle. 
subject in 1902, Bone proved: ( I )  "that the power of accelerating Fuel requirements for high-performance jet aircraft involve 
gaseous combustion is possessed by all surfaces at  temperatures prime consideration of energy content on the basis of both unit 
below the ignition point in varying degrees, dependent upon their volume and unit weight. Other factors such as ease of handling, 
chemical characters and physical texture": (2) "that such an ac- inflammability limits. corrosiveness, toxicity and availability also 
celerated surface combustion is dependent upon an absorption of must be considered, and may be of overriding importance. A list- 
the combustible gas, and probably also of the oxygen by the sur- ing of the energy content of some chemical fuels is shown in Table 
face, whereby it becomes 'activated' (probably ionized) by asso- I11 with JP-4 hydrocarbon jet fuel included for purposes of com- 
ciation 7%-ith the surface"; and (3) "that the surface itself becomes parison. Research by the armed forces in co-operation with indus- 
electrically charged during the process." Bone also pointed out try has resulted in the selection of boron compounds as the base 
that "there are experimental grounds for the belief that not only for high-energy fuels for  jet-propelied weapon systems. The exact 
does the accelerating influence of the surfaces rapidly increase with nature of the fuels is classified, but it is known that the toxic and 
the temperature, but also that the differences between the cata- explosive nature of the boranes has been reduced by the substitu- 
lyzing powers of various surfaces, which at  low temperatures are tion of carbon-containing groups for some of the hydrogen, as il- 
often considerable, diminish with ascending temperatures until at lustrated by the alkylboranes. 
bright incandescence they practically disappear." This accelerated For rocket systems, performance is based on the parameters of 
combustion nas  applied by Bone to various industrial heating ap- size, pay load, velocity a t  burnout and distance of travel, vertical 
pliances as a means of increasing the eficiency of heating opera- or horizontal. All of these are related to fuel performance, which 
tions I n  these a mixture of air and gas in correct proportions is is measured in terms of a common factor, specific impulse. Spe- 
caused LO burn without flame in contact with incandescent surfaces. cific impulse is defined as the pounds force of thrust developed 
The advantages are: ( I )  accelerated combustion; ( 2 )  concentra- per unit mass of propellant per second. The thrust developed by a 
tion of combustion where required; (3) minimum excess air; (4)  rocket engine depends not only on the type and energy content of 
high temperature; ( 5 )  rapid heat transfer by radiation. Surface the fuel, but also on the type of oxidizer used and the average 
combustion has been applied to some extent to gas furnaces, gas molecular weight of the combustion gases issuing from the rocket 
cookers and heaters, etc., gas and air being forced by slight pres- nozzle. In  the mathematical expression of specific impulse, the 
sure through a porous diaphragm of refractory material, the mix- important term is contributed by the ratio of the combustion- 
ture burning on the exit surface and maintaining it a t  incandescence chamber temperature to the average molecular weight of the corn- 
without flame. bustion products. Some examples are listed in Table IV. 

For further information reference should be made to the follow- 
ing articles. Under COAL AND COAL MINING will be found a gen- TABLE 1V.-Examples of Performance Factors of 

era1 survey of the world's coal resources and of the methods of coal Liquid Fuel-Oxidizer Systems 

mining; cognate articles will be found under COKE. COKING AND 

HIGH-TEMPERATURE CARBONIZATION ; CARBONIZATION, LOW-TEM- 
PER~TURE; LIGXITE; and PEAT. Mineral oil is treated under PE- 
TROLEUM; SHALE, OIL; GASOLINE; and KEROSENE. See also GAS 

IKDUSTRY; NATCRAL GAS. (C. H. L.; L. C. McC.) 

V. ATOMIC FUELS 

Atomic or nuclear fuels are substances capable of producing 
heat (in conjunction with other forms of energy such as radiation) 
as the result of the splitting or fission of their atomic nuclei. In *Operating 

pressure' joO lb per inch' 

this respect they differ from the conventional fuels such as coal, The use of hydrogen as a fuel and fluorine as an oxidant offers 
mood, petroleum and gas, which furnish heat through the chemical theoretical advantages, including combustion products of l o ~ v  mo- 
process of combustion. The energy which can be obtained from lecular weight. However, difficulties of keeping hydrogen in liquid 
nuclear processes is in vastly greater concentration than that which form and the corrosiveness of fluorine present formidable prob- 
can be obtained from ordinary combustio~, a pound of the fission- lems. 
able material uranium-235 being capable of producing 3.3 x lo1° Solid-fuel rockets are used chiefly for short and intermediate 
B.T.U. or roughly z,6oo,ooo times the amount of heat produced ballistic missiles. Development for long-range missiles has been 
from burning a pound of coal. For further discussion see ATOMIC handicapped by the lower thrust of available solid fuels and by 
ENERGY; NUCLEAR ENGIXEERING: Fuels and Fuel Recovery. difficulties of controlling their burning rate. A solid rocket pro- 

(W. L. C.)  ella ant is made up of oxidizer particles dis~ersed in a binder that 
serves as the fuei. The binde; is usually a plastic, resin or syn- 

AND OTHER FUELS thetic rubber c o m ~ o ~ l n d .  The s~ecific imoulse for solid ~ r o n e l -  . A 

Special fuels with performance characteristics superior to those lant systems is in the range of from 180 to about 2 2 5  pound- 
shown by hydrocarbon fuels are required to send rocket-powered seconds per pound. Advantages of solid-fuel rockets are their 



high reliability, convenience in storage and quick availability. 
See also AIRCRAFT PROPULSION ; JET PROPULSION ; PROPEL- 

LANTS ; ROCKETS: Rocket Motors;  Rocket Propellants. 
BIBLIOGRAPHY.-John H. Perry (ed.), Chemical Engineers' Hand- 

book ,  3rd ed. (1950) ; Gustaf A. Gaffert, Steam Power Stations, 4th ed. 
( 1 9 j ~ )  ; D. H. Bangham (ed.), Progress i n  Coal Science (19jo) ; Insti- 
tute of Fuel, Proceedings of Conference on  Pulverized Fuel, 1957 
(1959) ; Lionel S. Marks (ed.), Mechanical Engineers' Handbook, 6th 
ed., rev. by T. Baumeister (1958) ; G. W. Himus, Elements of Fuel 
Technology, 2nd ed. (1958) ; J. S. S. Brame and J.  G. King, Fuel, 5th 
ed. (195j) ; E. Ayres and C. A. Scarlott, Energy Sources, the Wealth 
o f  the  World (1952) ; Economic Cooperation Administration, Coal and 
Related Solid Fuels (1949) ; President's Materials Policy Commission, 
Resources for Freedom: the Outlook for Energy, 5 vol. (1952) ; World 
Power Conference, Power Resources o f  the World (19;o), Statistical 
Year-Books;  Palmer Putnam, Energy i n  the Future (1953); U.S. Bu- 
reau of Mines, Minerals Yearbook, vol. ii, "Fuels" (annually) ; H. H. 
Lowry (ed.), Chemistry,of Coal Utilization (1945). (H. W. ?;.) 

FUENTERRABIA (formerly sometimes FONTARABIA; Lat. 
FONS RAPIDUS), a town in north Spain, Guip6zcoa province, near 
the Bay of Biscayand on the French frontier. Population of the 
municipality (1950) 7,334. I t  is on a hillside on the left bank of 
the Bidassoa, near the point where its estuary begins, and it be- 
came popular near the end of the 19th century as a resort for visi- 
tors from the interior of Spain. The town has a tiny harbour and 
makes cider, fishing tackle and pickles fish. 

Fuenterrabia formerly possessed considerable strategic impor- 
tance, and it has frequently been taken and retaken in wars be- 
tween France and Spain. Unsuccessful attempts to seize Fuenter- 
rabia were made by the French troops in 1476 and again in.1513. 
I n  1521 they captured it but it was retaken in 1524. The prince 
of CondC sustained a severe repulse under its walls in 1638, and 
the town then received from Philip I V  the rank of city, a privilege 
which involved some measure of autonomy. In 1719 Fuenterrabia 
surrendered to the duke of Berwick and his French troops and in 
1794 it again fell to the French, who so dismantled it that it has 
never since been reckoned by the Spaniards among their fortified 
places. I t  was by the ford opposite Fuenterrabia that the duke of 
Wellington, on Oct. 8, 1813, forced a passage into France. Severe 
fighting also took place there during the Carlist War in 1837 and 
early in the civil war of 1936-39. 

FUERO, a Spanish term, derived from the Latin forum 
( q . v . ) .  The Castilian use of the word in the sense of a right, 
privilege or charter is perhaps to be traced to the Roman con- 
ventus juridici (assize towns), also known as jurisdictiones or 
fol-a, in F'liny's time already numerous in the Iberian peninsula. 
I n  each of these provincial fora the Roman magistrate paid all 
possible deference to the established law of the district; and every 
free subject could demand that he should be judged in accord- 
ance with the customs and usages of his proper forum. I t  is 
highly probable that the old administrative arrangements of the 
provinces: and especially of the towns, remained practically un- 
disturbed at  the period of the Gothic occupation of Spain.I The 
Theodosian Code and the Breviary of Alaric alike seem to imply 
a continuance of the municipal system established by the Romans; 
the later Lex Visigothorum does not appear to have contemplated 
any marked interference with the former fora. During the Arab 
occupation the Christians were, sometimes at  least, judged ac- 
cording to their own laws in separate tribunals presided over by 
Christian judges;2 and the mere fact of the preservation of the 
name alcalde (q .v . ) ,  an official whose functions corresponded so 
closely to those of the judex or defensor civitatis, suggests that 
the old municipal fora, if much impaired, were not even then in 
all cases wholly destroyed. When the word forum (or forus, 
Ducange) begins to appear in documents of the 10th century in 
the sense of a liberty or privilege, it is generally implied that the 
thing so named is nothing new. 

The earliest extant written fuero is probably that granted to the 
province and tovm of Le6n by Alfonso V in 1020. I t  emanated 
from the king in a general council of the kingdom of Le6n and 
Castile, and consists of two parts, the "fuero general" applying to 
the kingdom at  large and the "fuero municipal," a mere municipal 

lSce  Savigny, Gcsch. d. rom. Reclzts, especially i. pp. 154,  2 j g  seq. 
"f:,, Lernbke u. Schafer, "Geschichte von Spanien," in Geschichte der 

europazschen. Staatcn i. 314; ii., 1 1 7 .  

charter. The "fuero general" does not profess to supersede the 
consuetudines antiquorum juriunt or Chindaswint's codification 
of these in the Lex Visigothorum; the "fuero municipal" is for the 
most part but a resuscitation of usages formerly established. 
Almost contemporaneous with it was that granted to Nijera by 
Sancho el Mayor of Navarre (d. 1035). and confirmed, in 1076, by 
Alfonso VL3 In the fuero of Cardefia, granted by Ferdinand I in 
1039, reference is made to a previous forum Burgense (Burgos), 
which, however, has not been preserved, if, indeed, it ever had 
been reduced to writing at all. The fuero of Sepfilveda (1076) 
points back to a remote antiquity. Among the later fueros of the 
11th century, the most important are those of Jaca (1064) and of 
Logroiio (1095). The former, unusually large in its concessions, 
rapidly extended to many places in the neighbourhood, while the 
latter, given also to Miranda by Alfonso VI ,  was extended in 1181 
by Sancho el Sabio of Navarre to Vitoria, thus constituting one 
of the earliest written fora of the "Provincias Vascongadas." In  
the 12th and 13th centuries the number of such documents in- 
creased rapidly; that of Toledo, granted to the Mozarabic popu- 
lation in 1101, but enlarged and extended by Alfonso VII (1118) 
and later sovereigns, was the basis for many other Castilian fueros. 

Latterly the word fuero came to be used in Castile in a wider 
sense, as a general code of laws; thus about the time of Saint 
Ferdinand the old Lex Visigothorum was translated into the vemac- 
ular and called the Fuero Juzgo ; and among the compilations of Al- 
fonso the Learned were an Espejo de Fueros and the Fuero de lar 
leyes, or Fuero Real. The famous code known as the Ordena- 
miento Real de Alcald, or Fuero Viejo de Castilla, dates from a 
later period. As the power of the Spanish crown mas gradually 
concentrated and consolidated the local fueros s l o ~ ~ l y  yielded be- 
fore the force of imperialism; and only those of Navarre and the 
Basque provinces (see BASQUE) managed to survive. At the 
death of Ferdinand VII  in 1833, these rights were set aside by 
Castafios. The result was a'civil war, which terminated in a re- 
newed acknowledgment of the fueros by Isabel I1 (1839). The 
provisional government of 1868 also promised to respect them, 
and similar pledges were given by the governments ~vhich suc- 
ceeded. In consequence, however, of the Carlist rising of 1873- 
76, the Basque fueros were finally extinguished in 1876. The 
history of the Foraes of the Portuguese towns! and of the Fors 
du Be'arn, is analogous to that of the fueros of Castile. 

BIBLIOGRAPHY.--S~C F. M. Marina, Ensayo historico-critic0 sobre la 
antigun legislacion y principales cuerpos legales de 10s revnos de Ledn 
y Castilla; Manuel de Colmeiro, Curso de derecho politico segun la 
historia de Ledn y de Castilla (1873); H .  Schafer, Geschichte von 
Spanien, in Gesclzichte der europaiscken steaten, ii, 418-428, iii, 293 
seq. (Hamburg, Gotha, 1829-1902) ; H. Hallam, Middle Ages, c, iv, 
(1877) ; and Escricke's Law Dictionary. 

FUERTES, LOUIS AGASSIZ ( 1 8 7 ~ ~ 1 ~ 2 7 ) ,  U.S. artist and 
naturalist who specialized in portraying bird life, was born a t  
Ithaca, N.Y., on Feb. 7, 1874. H e  was educated a t  Cornell uni- 
versity and received art training from Abbott H.  Thayer. As 
a painter of birds he was pre-eminent in the U.S. during a period 
of 30 years from 1897 to 1927. Enthusiastic and industrious, 
he produced abundantly, mainly as an illustrator of popular and 
technical ornithological books. He painted also a limited num- 
ber of large pieces, some of which are owned by the Kew York 
Zoological society. His most extensive work was a series of large 
plates illustrating "The Birds of New York," published by the 
state and covering practically every species of eastern North Amer- 
ica. A similar work for the state of Massachusetts was incomplete 
at  his death. His work is characterized by a fidelity to  nature 
involving not only objective but subjective accuracy. His genius 
lay in the power to reproduce subtle, fleeting and intangible quali- 
ties of birds which reflected their individuality to a remarkable 
degree. This was quite as much the result of a highly sympathetic 
and very extensive knowledge of birds in their haunts as it was of 
technical skill. His travels covered a wide field in North America, 

3"Alando et concedo et confirmo ut ista civitas cum sna plebe et cum omni- 
bus suis pertinentiis sub tali lege et sub tali foro maneat per saecula cuncta. 
i2men. lsti sunt fneros quae habuerunt in Naxera in diebus Sanctii regis et 
Gartiani regis." (I order and permit and confirm that this town with its 
people and all that pertains to  them shall remain under such law and such 
forum for all time. Amen. These are the fueros which they held i n  Naxera in 
the days of King Sancho and King Garcia.) 
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Mexico, West Indies. South America, Europe and Africa. His 
field experience, therefore, was of the widest. 

He died on Aug. 22, 1927, a t  Unadilla, N.Y. 
FUERTEVENTURA, an island in the Spanish archipelago 

of the Canary islands (9.v.). Pop. (1950) 14.229; area 666 sq.mi. 
Fuerteventura lies between Lanzarote and Grand Canary. It  has 
a length of 52 mi., and an average width of 1 2  mi. Lava streams 
and other signs of volcanic action abound, but there has been no 
igneous activiry since the Spaniards took possession. The highest 
peak reaches 2,500 f t .  In  external appearance, climate and pro- 
ductions, Fuerteventura greatly resembles Lanzarote. La Oliva 
(pop. 2,875 [mun.]) is a small town. Cabras (pop. 4,029 [inun.]) 
on the eastern coast is the chief port. 

FUGGER, the name of a famous German family of mer- 
chants and bankers. The founder of the family was Johann 
Fugger, a weaver a t  Graben, near Augsburg, but its real greatness 
was established by his grandsons, Andreas and Jakob, who 
greatly extended the business in Augsburg, which they inherited 
from their father. Andreas, called the "rich Fugger," had several 
sons, among them being Jakob, who was granted the right to bear 
arms in 1452, and who founded the family of Fugger vom Reh, 
which died out in 1583. Jakob Fugger died in 1469, and three of 
his seven sons, Ulrich (1441-I~IO),  Georg (1453-1506) and 
Jakob (1459-152 j ) ,  men of great resource and industry, inherited 
the family business and added enormously to the family wealth. 
I n  1473 Ulrich obtained from the emperor Frederick 111. the right 
t o  bear arms for himself and his brothers, and about the same 
time he began to act as the banker of the Habsburgs, a connection 
destined to bring fame and fortune to his house. Under the lead 
of Jakob the Fuggers were interested in silver mines in Tirol and 
copper mines in Hungary, while their trade in spices, wool arid 
silk extended to almost all parts of Europe. Their wealth enabled 
them to make large loans to the German king, IlIaximilian I., who 
pledged to them the county of Kirchberg, the lordship of Weissen- 
horn and other lands, and bestowed various privileges upon them. 
Jakob built the castle of Fuggerau in Tirol, and erected the 
Fuggerei a t  Augsburg, a collection of 106 dwellings, which were 
let at low rents to poor people and which still exist. Jakob Fugger 
and his two nephews died without direct heirs, and the family was 
continued by Georg's sons, Raimund (1489-1 535) and Anton 
(1493-1j60), under whom the Fuggers attained the summit of 
their wealth and influence. 

Jakob Fugger's florins had contributed largely to the election 
of Charles V. to the imperial throne in I 519, and his nephews 
and heirs maintained close and friendly relations with the great 
emperor. I n  addition to lending him large sums of money, they 
farmed his valuable quicksilver mines at Almaden, his silver 
mines at Guadalcanal, the great estates of the military orders 
which had passed into his hands, and other parts of his revenue 
as king of Spain; receiving in return several tokens of the em- 
peror's favour. I n  1530 Raimund and Anton were granted the 
imperial dignity of counts of Kirchberg and Weissenhorn, and 
obtained full possession of these mortgaged properties; in 1.534 
they were given the right of coining money; and in I541 received 
rights of jurisdiction over their lands. Continuing their mercan- 
tile career, the Fuggers brought the new world within the sphere 
of their operations, and also carried on an extensive and lucrative 
business in farn~ing indulgences. Both brothers found time to 
acquire landed property, and were munificent patrons of literature 
and art. Before this time the total wealth of the family had been 
estimated at  63,000,ooo florins. The Fuggers were devotedly 
attached to the Roman Catholic Church. Jakob had been made 
a count palatine (Pfalzgraf)  and several members of the 
family had entered the church; one, Raimund's son, Sigmund, 
becoming bishop of Regensburg. 

I n  additicn to the bishop, three of Raimund Fugger's sons 
attained some degree of celebrity. Johann Jakob (1516--1575), 
was the author of Wahrhaft ige Beschreibung des osterreichiscken 
find habsburgischen Nahmens ,  which was largely used by S. von 
Bircken in his Spiegel der Ehren des Erzhauses dsterreich 
(Nuremberg, 1668), and of a Geheim Ernbuclz des Fuggerischen 
Geschlechtes. H e  was also a patron of art, and a distinguished 

counsellor of Duke Albert IV. of Bavaria. Another of Raimund's 
sons was Ulrich (1526-1584), who became a Protestant and took 
refuge in the Rhenish Palatinate; greatly interested in the Greek 
classics, he occupied himself in collecting valuable manuscripts, 
which he bequeathed to the university of Heidelberg. Raimund's 
other son was Georg (d. 1579)~  who inherited the countships of 
Kirchberg and n7eissenhorn, and founded a branch of the family 
which still exists, its present head being Georg, Count Fugger of 
Kirchberg and Weissenhorn (b. 18 jo). 

Anton Fugger left three sons, Marcus ( I  529-1 597), Johann (d. 
I 598) and Jakob (d. I S ~ S ) ,  all of whom left male issue. Marcus 
was the author of a book on horse-breeding, F i e  z ~ n d  w o  m a n  eirt 
Gestiit v o n  guten edeln Kriegsrossen aufrichten sol1 ( I  5 ;8), and 
of a German translation of the Historia ecclesimtica of Kiceph- 
orus Callistus. 

Johann Fugger had three sons, Christoph (d. 1615) and Marcus 
(d. 1614), who founded the families of Fugger-Slott and Fugger- 
Kirchheim respectively, and Jakob, bishop of Constance from 
1604 until his death in 1626. The family of Kirchheim died out 
in 1672. That of Glott was divided into several branches by the 
sons of Otto Heinrich and of his brother Johann Ernst (d. 1628). 
These lines, however, have gradually become extinct except the 
eldest line, represented in 1909 by Karl Ernst, Count Fugger of 
Glott (b. 1859). Anton Fugger's third son Jakob, the founder of 
the family of Wellenburg, had two sons who left issue, but in 1777 
the possessions of this branch of the family were again united by 
Anselm Joseph (d. 1793), Count Fugger of Babenhausen. In  
1803 Anselm's son, Anselm Maria (d. 1821), was made a prince of 
the Holy Roman Empire, the title of Prince Fugger of Baben- 
hausen being borne by his direct descendant Georg (b. 1889). 
On the fall of the empire in 1806 the lands of the Fuggers, which 
were held directly of the empire, were mediatized under Bavaria 
and Wiirttemberg. The heads of the three existing brariches of 
the Fuggers are all hereditary members of the Bavarian Upper 
House. 

Augsburg has many interesting mementoes of the Fuggers, in- 
cluding the family burial-chapel in the church of St. Anna; the 
Fugger chapel in the church of St. Ulrich and St. Afra; the 
Fuggerhaus, still in the possession of one branch of the family; 
and a statue of Johann Jakob Fugger. 

In 1593 a collection of portraits of the Fuggers, engraved by Dom- 
inique Custos of Antwerp, was issued at Augsburg. Editions with 127 
portraits appeared in 1618 and 1620, the former accompanied by a 
genealogy in Latin, the latter by one in German. Another edition of 
this Pinacotheca Fuggerorum, published at Vienna in 1754, includes 
139 portraits. See Cltronik der Familie Fugger v o m  Jahre 1599, edited 
by C. Meyer (Munich, 1902); A. Geiger, Jakob Fugger, 1459-1525 
(Regensburg, 189 j) ; A. Schulte, Die Fugger i n  Rom,  1495-1523 (Leip- 
zig, 1904) ; R. Ehrenberg, Das Zeitalter der Fugger (Jena, 1896) ; K. 
Habler, Die Geschichte der Fuggerschen Handlung in  Spanien (Wei- 
mai-, 1897) ; A. Stauber, Das Haus Fugger (Augsburg, 1900) ; and M. 
Jansen, Die Anjange der Fugger (Leipzig, 1907) ; R. Ehrenberg, Capi- 
tal and Finance i n  the Age of the Renaissance: A S tudy  of the Fuggers 
and their Connexions (Eng. trans. b y  H. Lucas, 1928). 

FUGITIVE SLAVE LAWS, a term applied in the United 
States to  the statutes passed by Congress in 1793 and 1850 t o  
provide for the return of negro slaves who escaped from one 
State into another or into a public territory. 

The first specific legislation on the subject was enacted on F'eb. 
I ,  1793; by its provisions any Federal district or circuit judge or  
any State magistrate was authorized to decide finally and without 
a jury trial the status of an alleged fugitive. The  measure soon 
met with strong opposition in the northern States, and Personal 
Liberty laws were passed to hamper officials in the execution of the 
law; Indiana in 1824 and Connecticut in 1828 providing jury trial 
for fugitives who appealed from an original decision against them. 
In  1840 New York and Vermont extended the right of trial by  jury 
to fugitives and provided them with attorneys. As early as the first 
decade of the 19th century individual dissatisfaction with the law 
of 1793 had taken the form of systematic assistance rendered t o  
negroes escaping from the South to Canada or New England-the 
so-called "Underground Railroad" (9.v.). The decision of the Su- 
p r m e  Court of the United States in 1842 that State authorities 
could not be forced to act in fugitive slave cases, but that national 
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authorities must carry out the national law, was followed by legis- 
lation in Massachusetts (1843), Vermont (1843), Pennsylvania 
(1847) and Rhode Island (1848), forbidding State officials to help 
enforce the law and refusing the use of State gaols for fugitive 
slaves. 

The demand from the South for more effective Federal Iegisla- 
tion was voiced in the second Fugitive Slave Law, enacted on Sept. 
18, 1850, as a part of the Compromise measures of that year. Spe- 
cial commissioners were to have concurrent jurisdiction with the 
U S. courts in enforcing the law; fugitives could not testify in their 
own behalf; no trial by jury was provided; penalties were imposed 
upon marshals who refused to enforce the law or from whom a 
fugitive should escape, and upon individuals who aided negroes to 
escape; the marshal might raise a posse comitatus; a fee of $10 
was paid to the commissioner when his decision favoured the 
claimant and only $5 when it favoured the fugitive; and both the 
fact of the escape and the identity of the fugitive were to be de- 
termined on purely e x  parte testimony. The severity of this meas- 
ure led to  gross abuses and defeated its purpose; the number of 
abolitionists increased, the operations of the Underground Railroad 
became more efficient, and new Personal Liberty laws were enacted 
in Vermont (1850), Connecticut (1854), Rhode Island (1854), 
Massachusetts (18 j s ) ,  Michigan (1855), Maine (185 j and 1857), 
Kansas (1858) and Wisconsin (1858). These Personal Liberty 
laws forbade justices and judges to take cognizance of claims, ex- 
tended the habeas corpus act and the privilege of jury trial to 
fugitives, and punished false testimony severely. These State laws 
were one of the grievances officially referred to by South Carolina 
(in Dec. 1860) as justifying her secession from the Union At- 
tempts to carry into effect the law of 1850 aroused much bitter- 
ness. The arrests of Sims and of Shadrach in Boston in 1851; of 
"JerrynA4'Henry, in Syracuse,N Y., in the same year; of Anthony 
Burns in 18 54, in Boston; and of the two Garner families in 1856, 
in Cincinnati, with other cases arising under the Fugitive Slave 
Law of 1850, probably had as much to do with bringing on the 
Civil War as did the controversy over slavery in the Territories. 

For some time after the beginning of the Civil War the Fugitive 
Slave Law was considered still to hold in the case of fugitives 
from masters in the border states who were loyal to the Union 
government, and it was not until June 28, 1864 that the Act of 
1850 was repealed. 

See J .  F. Rhodes, History of the United States from the Compromise 
of 1850, vols. i. and ii. (1893) ; and M. G. M'Dougall, Fugftive Slaves, 
1619-1865 (Boston, 1891). 

FUGUE, in music, the mutual "pursuit" of voices or parts. 
Lt was, up to the end of the 16th century, if not later, the name 
applied to two art-forms. (A)  Fuga ligata was the exact reproduc- 
tion by one or more voices of the statement of a leading part. 
The reproducing voice ( comes )  was seldom if ever written out, 

for all differences between it  and the dux were rigidly systematic; 
e.g., it was an exact inversion, or exactly twice as slow, or to be 
sung backwards, etc., etc. Hence, a rule or canon was given, often 
in enigmatic form, by which the comes was deduced from the 
dux; and so the term canon became the name for the form itself 
and is still retained (B)  A composition in which the canonic 
style was cultivated without canonic restriction was, in the 16th 
century, called fuga ricercata or simply ricercare, a term which is 
still used by Bach as a title for the fugues in Das musikalische 
Opfer.  

Fugue is a texture the rules of which do not suffice to  deter- 
mine the shape of the composition as a whole. Schemes such as 
that laid down in Cherubini's treatise, that legislate for the shape, 
are pedagogic fictions; and such classical tradition as they repre- 
sent is too exclusively Italian to include Bach. Yet, strange to 
say, the Italian tradition in fugue style is represented by hardly 
any strict works at  all. Under the general heading of COUNTER- 
POINT many facts concerning fugues are discussed; and only a few 
technical terms remain to be defined here. 

(i.) If during the first entries or "exposition" of the fugue, 
the counterpoint with which the opening voice accompanies the 
answer is faithfully reproduced as the accompaniment to subse- 
quent entries of the subject, it is called a countersubject. Obvi- 
ously the first countersubject may continue with a second when 
the subject enters in the third part and so on. The term is also 
applied to new subjects appearing later in the fugue in combi- 
nation (immediate or destined) with the original subject. Cheru- 
bini, holding the arbitrary dogma that a fugue cannot have more 
than one subject, applies the term to the less prominent of the 
subjects of what are commonly called double fugues, i.e., fugues 
which begin with two parts and two subjects simultaneously, 
and so also with triple and quadruple fugues. I t  is remarkable 
that Bach (with only three known exceptions) never writes 
this kind of double fugue, but always introduces his new subjects 
later. 

(ii.) Episodes are passages separating the entries of the sub- 
ject. There is no reason for distinguishing episodes that occur 
during the exposition from later episodes. Episodes are usually 
developed from the material of the subject and countersubjects; 
they are, when independent, conspicuously so. 

(iii.) Stretto is the overlapping of subject and answer. A 
stretto maestrale is one in which the subject survives the over- 
lapping. The makers of musical terminology have no answer to 
the question of what a non-magistral stretto may be. 

(iv.) The distinction between real and tonal fugue is a matter 
of detail concerning the answer. A fugal exposition is not in- 
tended to emphasise a key-contrast between tonic and dominant. 
Accordingly the answer is (especially in its first notes and in 
points that tend to shift the key) not so much a transposition 

I .  Stretto-Fugue in  4 parts. 

A= Subject. C.S= Counter subject. O=Diminution. V = Inversion. :=Variation. BACH. Das Wohltemprnirte Klavier. I1 g. 

I 
I. J 
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New C.S 2 I\ 

Stretto I11 on a variation of the subiect 

Stretto IV by diminution. (Note new position in scale, with first two entries) . 

Stretto V combining normal subject with Diminution freely inverted and direct. 

S&retto VI, reviving C.S as a result of g 

I 
**These two notes would have been an 8ve higher if 10 th~  could be stretched on Bach's instruments. I 
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11. Fugue in 3 parts, with 2 countersubjects and highly orgalaized episodes. 

BACH. Das Wohltemperirte Klavier I 2. 

Triple Counterpoint ff1 
End of Exposition 

i 
Episode I1 

a - - " ' - - - - -  A 

Episode 111 inverting-the bass of E ! I 

Episode IV inverting Ep. I in the 12th 
Reinversion from 12th to 8ve 



of the subject to the key of the dominant as an adaptation of 
it from the tonic part to the dominant part of the scale or vice 
versa; in short, the answer is as far as possible on the domi- 
nant, not in the dominant. This is effected by a kind of melodic 
foreshortening on principles of great aesthetic interest but diffi- 
cult to reduce to rules of thumb. The rules as often as not pro- 
duce answers that are exact transpositions of the subject; and so 
the only kind of "real" fugue (i.e., fugue with a n  exact answer) 
that could rightly be contrasted with the tonal fugue would be 
that in which the answer ought to  be tonal but is not. 

The term "answer" is usually reserved for those entries of the 
subject that are placed in what may be called the "comple- 
mentary" position of the scale, whether they are tonal or not. 
Thus the order of entries in the exposition of the first fugue 
of Das Wohltemperirte Klavier is subject, answer, answer, subject, 
a departure from the usual rule, according to which subject and 
answer are regularly alternated in the exposition. 

The nature of fugue and of polyphony as building harmony in 
"horizontal" melodic threads instead of in "vertical" chordal 
lumps is all summarized by Milton, during no classical period of 
polyphony, but in the chaotic time half-way between the death of 
Frescobaldi and the birth of Bach. 

His volant touch, 
Instinct through all proportions, low and high, 
Fled and pursued transverse the resonant fugue. 

Paradise Lost, book X I .  
(D. F. T.) 

FUHRICH, JOSEPH VON (1800-1876), Austrian painter 
celebrated for his portrayals of scriptural episodes, was born at  
Kratzau in Bohemia on Feb. 9, 1800. His sacred subjects were 
transferred in numberless repetitions to the roadside churches of 
the Austrian state. Fiihrich has been fairly described as a "Naza- 
rene," a romantic religious artist whose pencil gave shape to count- 
less incidents of the Gospel and scriptural legends. He composed 
with great skill, especially in outline. His mastery of distribution, 
form, movement and expression was considerable. He had, how- 
ever, no feeling for colour; and when he produced monumental 
pictures he was not nearly so successful as when designing subjects 
for woodcuts. Fiihrich's illustrations to Tieck's Genofeva, the 
Lord's Prayer, the Triumph of Christ, the Road to Bethlehem, 
the Succession of Christ according to Thomas a Kempis, the Prodi- 
gal Son, and the verses of the Psalter, became well known. I n  
1834 he was made custos and in 1840 professor of composition in 
the academy of Vienna. After this he completed the monumental 
pictures of the Church of St. Nepomuk. In  1872 he was pensioned 
and made a knight of the order of Franz Joseph. He died on 
March 13, 1876. 

FUJI SAN or FUJIYAMA, a celebrated quiescent volcano of 
Japan, standing 70 mi. W.S.W. of Tokyo. I t  rises to a height of 

12,385 f c n d  its southern slopes reach the shore of Suruga bay. 
I t  is a cone of beautifully simple form, the more striking to view 
because it stands isolated; but its summit is not conical, being 
broken by a crater about 2 , 0 0 0  i t .  in diameter. See JAPAN. 

FUJIWARA NO SADAIE (the characters for Sadaie can 
also be pronounced, in Sino-Japanese, as TEIKA, and he is com- 
monly so called) ( I  162-1 241), Japanese poet and critic, was prob- 
ably responsible, more than any other person, for the formation 
of Japanese literary taste. The son of the celebrated poet Shunzei 
(1114-1204), Teika while still in his 20s gained renown both for 
his poetic genius and for his rare acumen in judging the poetry of 
others. His early works were in a clear, classical style, but gradu- 
ally Teika's poems took on the symbolic and suggestive qualities 
of his mature work. One of his most famous ?evzka (see JAPANESE 
LITERATURE), written when he was 37, is characteristic: 

The floating bridge 
Of the dream of a spring night 
Had shattered ; 
In the sky a bank of clouds 
Was drawing away from the peak. 

I n  this poem Teika suggests that what he sees is not merely a cloud 
meaninglessly drifting in the sky, but an indication, a symbol, of 
some truth glimpsed perhaps in his dream. 

Teika's poetry in this vein at  first aroused opposition and even 
derision, but he acquired a powerful protector in the emperor 
Gotoba ( I  180--I 239), liimself a distinguished poet. The Shinko- 
kinshu (New Collection of Ancient and Modern Poetry), compiled 
in 1205 a t  Gotoba's command, was largely a product of Teika's 
style and taste. I t  is a superb collection and one that influenced 
later Japanese poets enormously, as indicated by the comment of 
a 15th-century critic: "Those who adversely criticise Teika's po- 
etry will never know Heaven; their crime will surely be punished." 

The compilation of Hyakunin Isshu (Hundred Poets, a Poem 
Each), a collection known by heart by almost every Japanese, is 
generally credited to Teika. His influence was not restricted to  
poetry: most of the important works of Heian prose that are still 
extant were edited by him, and our picture today of that glorious 
period is conditioned by his judgments. 

See Guide to  the Composition of Poetry, in De Bary, Sources of  the 
Japanese Tradition (1958) ; A Hundred Verses From Old Japan,  trans. 
by Porter (1909). (DD. K.) 

FUKIEN, one of the three maritime provinces of south China 
between Chekiang on the north and Kwangtung on the south. Area 
46,376 sq.mi. I ts  western boundary follo~vs the crest of the high 
ranges which form the water parting between the Kan section of 
the Yangtze basin and streams flowing eastward to the China sea. 
These ranges effectively separate it from its western neighbour 
Kiangsi and form the boundary zone between Mandarin, spoken 
in that province, and the Fukien dialects, of which there are about 
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seven main varieties. Topographically isolated on the landward 
side and with a distinct group of languages, Fukien has marked 
individuality. The province is mountainous and, apart from its 
border ranges, is crossed by several ridges with the southvvest- 
northeast axis characteristic of the eastern portion of the south 
China highlands. A longitudinal system of drainage parallel to. 
these ridges has been tapped by coastal streams of which the most 
important is the Min, which drains two-thirds of the province. 
These streams are invaluable for floating timber. In  the valleys, 
two crops of rice are harvested yearly, the first in June and the 
second in September. The forests are still of great importance 
and, as a source of timber, Fukien is only rivaled by Manchuria 
and Hunan in all China. The most important woods are fir, pine 
and rosewood. The camphor of Fukien was formerly of great im- 
portance. 

Fukien became a great tea-growing province, a special feature 
being its production of flower-scented teas. 

I n  addition to its agricultural and timber resources, Fukien has 
considerable and varied mineral wealth, including coal, iron, cop- 
per, gold, silver, graphite and good clay for porcelain. Mines are 
scattered widely over the province. 

Foochow, on the navigable lower Min and the outlet for the 
northern and central interior, is the largest city. Amoy, where 
another system of valleys finds its contact with the sea, is the great 
regional centre for the south. There are several smaller inter- 
mediate ports and in the extreme north is Funing. 

The great majority of the population of Fukien, (1953) 13,142,- 
721, lives in the coastal zone. A number of Chinese from Fukien 
and especially from Amoy emigrated to countries of southeast 
Asia, where they form the majority of the oversea Chinese. 

After the outbreak of war, 1937, the Japanese occupied Amoy 
and, in 1941, temporarily Foochow. In  1949 the province fell to 
the Chinese Communists. 

FUKUI, Japanese coastal prefecture on the Sea of Japan in 
central HonshG. Area 1,647 sq.mi.; pop. (1960') 752,696. The 
Wakasa bay coast west of Tsuruga, an important port, has many 
deep embayments and peninsulas, while the main inhabited low- 
land, Fukui plain, lies on the northern coast backed by high moun- 
tains. Wet-rice agriculture on the plains and forestry in the 
mountains are leading occupations, and Fukui is noted for its silk 
and rayon textile manufacturing. The capital, Fukui, and smaller 
towns of the Fukui plain are the main textile centres. Optical 
goods, cement and chemicals are also produced on a small scale. 

(J. D. EE.) 
FUKUI, capital and largest city of Fukui prefecture, Japan, 

located in the central Fukui plain along the Asuwa river. Pop. 
(1960) 149.823. Famed as the rayon capital of Japan, Fukui 
traces its modern origins to the early 17th century. when it was a 
thriving castle town. Silk weaving developed rapidly after 1871, 
and between 1920 and 1935 rayon cloth became a specialty. The 
manufacture of machinery and the processing of foodstuffs are also 
important. About one-third of the city's labour force is employed 
in textiles, dyeing and other textile-supply industries. The city 
:vas burned badly in I g 4 j  and was virtually destroyed by an earth- 
quake in 1948, but has rebuilt. (J. D. EE.) 

FUKUOKA, Japanese prefecture of northern Kyushii, fac- 
ing on the Inland sea (northwest), Shimonoseki strait (north), 
Tsushima strait (west): and the Ariake sea (south). Pop. 
11960) 4,006,679; area 1.892 sq.mi. Rivers draining seaward have 
built up extensive habitable plains. The west coast is heavily in- 
dented. Fukuoka is important industrially especially in coal min- 
ing. The main coal fields, industria! and transportation centres, 
R'akamatsu, Ya~vata, RIoji ( q q . ~ . ) ,  Tobata and Kokura, are con- 
centrated in northern Fukuoka. Fukuoka is the prefectural capi- 
tal. Southern Fukuoka is mainly agricultural except for Kurume 
(silk textiles) and Omuta (coal and chemicals). (J. D .  EE.) 

FUKUOKA, capital city of Fukuoka prefecture, northwestern 
KyClshu; Japan, and the largest and most important city of Kytishfi. 
Pop. 11960) 647.122. The city lies along the southern coast of 
Hakata bay on a river delta. Here developed the port city of 
Hakata, which in ancient times had many continental contacts; 
after 1600, the castle town of Fukuoka was established. Separated 

only by the Naka river, the two amalgamated in 1878. In  the early 
1940s incorporation of Hakozaki increased the city's area. Physi- 
cally removed from the northern Kyiishfi coal fields and industrial 
belt and poorly located for trade with the rest of Japan, Fukuoka 
has grown as a regional commercial, administrative and cultural 
centre. I t  has many large department stores and wholesale-retail 
establishments. In  addition to prefectural offices, there are re- 
gional offices of a number of federal government agencies. Fuku- 
oka is the seat of KyiishG university (in Hakozaki) founded in 
1910. The modernized port has a depth of about 30 i t .  and is one 
of Japan's best equipped and most active fishing ports. Although 
the city's industries include shipbuilding and heavy chemicals, con- 
sumer goods are the main products. (J.  D. EE.) 

FUKUSHIMA (FUKUSHIMA-KEN) , Japanese prefecture of 
northeastern Honshu. Pop. (1960) 2,051.137 ; area 5.320 sq.mi. 
I t  is mostly mountainous and human activity is concentrated in 
small interior basins and along the Pacific coast. Essentially agri- 
cultural. it produces rice surpluses and such cash crops as tobacco, 
mulberry (silk), fruit (apples, pears and cherries) and vegetables. 
Forestry and fishing are important but modern industry has de- 
veloped only in a few cities (Koriyama the main centre) 

FL~KUSHIXA, the capital and largest (pop 1960, 138,961) city 
of Fukushima prefecture, is located on the Abukuma river in the 
Fukushima basin. Once a castle town, it is the prefectural ad- 
ministrative, commercial and educational hub. It serves as the 
silk mart of northern Honshii and has excellent railway facilities. 

(J.~ D. EE.) 
FUKUZAWA YUKICHP (1834-I~OI) ,  Japanese educator, 

author and publisher, one of the foremost 19th-century advocates 
of modernization in Japan, was born in Osaka of a low-ranking 
military family on Dec. 15, 1834, 2 0  years before Matthew Perry's 
arrival. He entered a school in Osaka to study the Dutch lan- 
guage and Dutch medicine, and this acquaintance with western 
civilization produced in him great enthusiasm for modernization. 
Fukuzawa went abroad three times, in 1860, 1861 and 1867, travel- 
ing in the U.S. and Europe. He returned to write in simple lan- 
guage and vigorous style the first of a large number of books 
exhorting the Japanese people to modernize their politics and 
society. In the course of his life he wrote over I O O  volumes ex- 
plaining and advocating parliamentary government, popular edu- 
cation, language reform, women's rights and a host of other causes. 
In 1871 he founded KeiG university, to provide the kind of educa- 
tion he advocated in a great university independent of government 
domination. His newspaper, the Jij i  Slzinzp~?, founded in 1882 
and dedicated to enlightenment of the people, also was written in 
simple language and style and was for years one of Japan's most 
influential newspapers. To  the end of his life Fukuzawa insisted 
on promoting his beliefs by private efforts, and he consistently 
refused to accept any government office. H e  died on Feb. 3, 
1901. 

See Fukuzawa Yukichi, Autobiography. (T. C. SH.) 
FULANI, a long-headed white race of pastoralists of dis- 

puted origin with considerable intermixture of other blood, calling 
themselves Fulbe (sing. Pullo), distributed from the upper Nile 
to Senegal. They have regular features and narrow nose, wavy 
hair, light complexion; are long-limbed, highly strung. They live 
independently, or near cultivators whose cattle they herd, and in 
certain districts constitute the ruling class, as in the theocratic 
states of Fouta Djallon, Guinea. They conquered the Hausa states 
of Nigeria about 1804; and maintained precarious power up to 
the establishment of the British Protectorates (1904). Some have 
taken up cultivation. They are usually Rloslems and observe the 
Koranic code; a small proportion are Animists (Senegal, Mali and 
on the Niger). 

See Arcin, La Gt~inte Fran~nise (1907) ; Delrtfosse, Haut Sdntgal 
Xiger ( 1 9 1 2 )  ; Meek, The iVorthern Tribes oJ Nigeria ( 1 9 2 j ) .  

FULBERT, SAINT, OF CH.ARTRES (c .  960-1028), bishop of 
Chartres and educator, whose pupils called him Socrates because 
of his encyclopaedic knowledge and determined pursuit of truth, 
was born in Picardy. During his education at  Reims his teacher 
was Gerbert, later Pope Silvester 11. Robert, later king of France, 
was a fellow student and good friend. I n  ggo Fulbert was ap- 
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pointed chancellor of the cathedral of Chartres, which under his 
direction, became one of the most vigorous schools in Europe. As 
bishop of Chartres from 1006, Fulbert used his friendship with 
the king of France and the duke of Aquataine to advantage. H e  
was sent on diplomatic missions to Rome by both parties. I n  
1020 Fulbert began to rebuild the burned cathedral of Chartres, 
but he died on April 10, 1028, before its completion. His feast 
is April 10. 

See Loren C .  MacKinney, Bishop Fulbert and Education at the 
School of Clzartres (19j7); Hilda Johnstone, "Fulbert, Bishop of 
Chartres," Church Quarterly Review, 102:4j-67 (1926). (E. G. RN.) 

FULCMER OF CHARTRES (1059-c. I I ~ O ) ,  French 
chronicler, was a priest who was present at the council of Cler- 
mont in 1095, and accompanied Robert 11, duke of Normandy, 
on the first crusade in 1096. He became chaplain to Baldwin, 
king of Jerusalem. His Historia Hierosolymitana or Gesta Fran- 
corum Jerusalem expugnuntiurn, one of the most trust~vorthy 
sources for the history of the first crusade, covers the period 
between the council of Clermont and 1127, and the author only 
details events which he himself had witnessed. I t  was used by 
William of Tyre. Fulcher died after 1127, probably at Jerusalem. 
He has been confused with Foucher of Mongervillier (d. I I ~ I ) ,  
abbot of St.-Pkre-en-VallCe at  Chartres, and also with another 
person of the same name who distinguished himself at the siege 
of Antioch in 1098. 

FULDA, a town and episcopal see of Germany, in the Land 
of Hesse, between the Rhon and the Vogel-Gebirge, 60 mi. N.E. 
from Frankfurt am Main by rail. Pop. (1950) 42,213. 

Fulda owes its existence to its abbey, and became a town in 
1208. In  the middle ages there were many struggles between the 
abbots and the townsfolk. I t  came finally into the possession of 
Prussia in 1866. From 1734 to 1804 Fulda was the seat of a uni- 
versity, and latterly many assemblies of German bishops have 
been held in the town. 

The great Benedictine abbey of Fulda was founded in 744 
at  the instigation of St. Boniface by his pupil Sturm, who 117as 
the first abbot, and became a missionary centre. I t  was liberally 
endowed with land and soon became one of the most wealthy 
establishments of its kind. About 968 the pope declared its abbot 
the primate of Germany and Gaul, and later he became a prince 
of the empire. The school at  Fulda was the centre of theological 
learning in the early middle ages. Among its teachers were 
Alcuin. Hrabanus Maurus, who was abbot from 822 to 842, and 
Walafrid Strabo. Early in the 10th century the monastery was 
reformed by monks from Scotland, but had declined considerably 
before the Reformation. In  1752 the abbot was raised to the rank 
of a bishop, and Fulda ranked as a prince-bishopric. This mas 
secularized in 1802. In  1816 the greater part of the principality 
was ceded by Prussia to Hesse-Cassel, a smaller portion being 
united with Bavaria. Sharing the fate of Ilesse-Cassel, this larger 
portion was annexed by Prussia in 1866. In  1829 a new bishopric 
was founded at  Fulda. 

The present cathedral was built early in the 18th century on the 
model of St. Peter's a t  Rome, but it has an ancient crypt, restored 
in 1892. Opposite the cathedral is the former monastery of St. 
Michael, now the episcopal palace. The Michaelskirche, attached 
to it, is a small round church built, in imitation of the Holy 
Sepulchre, in 822 and restored in 18j3. The library, the palace, 
the former Benedictine nunnery (founded 162 j, and now used 
as a seminary), and the Minorite friary (1238) now used as a 
warehouse, may be noted. Industries include weaving and dyeing, 
the manufacture of linen, felt and tapestry. There are also rail- 
way works in the town, and trade is in cattle. 

FULGENTIUS, SAINT, OF RUSPE ( c .  467-53213) was born 
in Telepte, Byzacium, a province of Roman Africa, of a pious 
mother, Mariana. After a short career as fiscal procurator of the 
province, he became a monk residing successively in Africa, Sicily 
and Rome. H e  accepted the bishopric of the little African town 
of Ruspe about 507. The Arian Vandal kirig, Thrasimund, exiled 
the Catholic bishops, and 60 of them retired to Sardinia with 
Fulgentius as their leader and spokesman. Thrasimund recalled 
Fulgentius about 5 15, but because of Fulgentius' intransigent 

Catholicism, he was exiled again. Hilderich, successor of Thrasi- 
mund, was pro-Catholic and allowed the triumphal return of Ful- 
gentius to Africa, where he died in 53213. His liturgical feast day 
is Jan. I.  

The importance of Fulgentius lies in his theological work. The 
suggestion has been made (but not widely accepted) that he wrote 
the Athanasian creed. His writings are numerous but not original. 
H e  faithfully reproduces the thought of St. Augustine, whom he 
admired, and he has been called the "abbreviated Augustine." His 
writings were in large part polemical, against Arianism and Semi- 
pelagianism; his major work against the Semipelagians, a refuta- 
tion of Faustus of Riez, has unfortunately been lost. (See  
FansTus, SAINT.) Fulgentius' surviving writings are included in 
J. P. Migne (ed.), Patrologia Latina, vol. lxv, pp. 117-150, and 
vol. lxvii, pp. 887-962. 

See G.  Lapeyre, L'ancienne e'glise de Carthage, 2 vol. (1932) ; G .  
Weigel, Faustus of  Riez (1938). (G .  WL. )  

FULGENTIUS, FABIUS PLANCIADES (fl. c .  late 5th 
and early 6th centuries A.D.), Christian Latin writer of African 
origin, who sought in two of his extant works to reconcile his 
Christian contemporaries with ancient legends. H e  is the author 
of the fantastic i'%'itologiarum libri iii containing allegorical inter- 
pretations of myths supported by absurd etymologies and of an 
astonishing Expositio Vergilianae continentiae (=  content-) a secun- 
durn philosophos moralis, in which he makes Virgil himself appear 
in order to reveal the mystic meaning of the Aeneid.  H e  also 
wrote an Expositio sermonum antiquorum, explanations of 62 rare 
Latin words supported by quotations, sometimes from authors and 
works that never existed, and a Liber absque litteris de  aetatibus 
mu?zdi et howtinis, a strange, superficial and inaccurate work based 
chiefly on Bible history. As indicated by the title one letter of the 
alphabet is not used in each book. His youthful poems and a work 
entitled Physiologus are lost. 

Fulgentius is a foolish and insipid writer. His style is luxuriant 
and he sometimes violates fundamental grammatical rules. 
Whether he is identical with Fulgentius bishop of Ruspe (467- 
532) is disputed. 

B I B L I O G R A P H Y . - E ~ ~ ~ ~ ~ ~  by R. Helm, Teubner series (1898). See 
also F. Skutsch in Pauly-Wissowa, Real-Encyclopadie der Classischen 
Altertulns~issenschaft, vol. vii, 215-227 (1910) ; 0. Friebel, Fulgentius 
der Mythograph und Bischof (1911). ( G .  B. A. F.) 

FULGURITE is the name given to glassy tubes produced by 
the fusion of sand by lightning and to superficial coatings of glass 
formed on rocks by the same agency (from the Latin fulgar, "light- 
ning"). These may be distinguished as sand fulgurites and rock 
fulgurites. The former are more common. 

Sand fulgurites are cylindrical, more or less branching objects 
which usually vary in diameter from about half an inch to several 
inches. I n  length they are mostly less than a foot, but some extend 
ten feet or more. The central cavity is usually lined with glass 
and the exterior shows adhering sand grains. The temperature 
reached in the melting of sand to produce the fulgurite is about 
1,800' C. since lightning discharges take place in less than I O O  

microseconds (a microsecond is a millionth of a second). The tem- 
perature is estimated from the melting point of quartz. The silica 
glass of sand fulgurites myas called lechatelierite by Alfred Lacroix 
after Henry le Chbtelier. noted French chemist. Among sand 
fulgurites those collected along the shores of Lake Michigan and 
the Atlantic coast of the United States are prominent. 

Rock fulgurites usually occur about mountain summits. They 
have been found a t  Toluca, Mex., by Alexander von Humboldt, in 
the Caucasus by Otto von Abich and on Blt. Thielsen, Oregon, 
by J. S. Diller of the U.S. geological survey. (4. F.  R.)  

FULHAM, a western metropolitan borough of London, 
bounded N. and K.W. by Hammersmith, N.E. by Kensington, E. 
by Chelsea and S.E., S. and 11.'. by a loop of the river Thames. 
Pop. (1951) 122,064. Area 2.7 sq.mi. I t  includes what were once 
the four villages of Fulham, Parson's Green, JValham Green and 
North End. The intervening land was built over during the last 
half of the 19th century and is mainly residential. Eulham lies 
almost entirely on a low gravel terrace and before it was built over 
it  was one of London's chief sources of fruit and vegetables. I t s  
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only outstanding industry is pottery, first made there when John 
Dwight set up his kilns in c. 1670. There are many wharves along 
the river front. The electric power station (1936) supplies elec- 
tricity to a wide area. Gas was first made in Fulham in 1829 and 
its gasworks are therefore one of the oldest in the world. The 
manor house or palace of the bishops of London stands in beauti- 
fully planted grounds near the river west of Putney bridge. I t  
was originally surrounded by a moat, believed to be Danish, but 
this was filled in in 1921 and part laid out as a public park. The 
oldest portion of the house is the picturesque western quadrangle 
built by Bishop Richard Fitzjames, bishbp of London from I j06 
to 1522. The borough includes several well-known sports en- 
closures: Hurlingham park, where there were two polo grounds 
until one was built over and the other turned into a public park; 
Queen's club, which has tennis, rackets and other courts; the as- 
sociation football grounds at  Craven cottage and Stamford bridge; 
and the Empress hall of Earl's court. The annual Oxford and 
Cambridge university boat race starts a t  Putney bridge. 

Fulham, or in its earliest form Ful lanham,  is believed to signify 
either "the place of fowls" or "the place of dirt." The manor 
was bought by Waldhere, bishop of London, from Tyrhtel, bishop 
of Hereford, in the 8th century. There is no record of the first 
erection of the parish church of All Saints, but the first known 
rector was appointed in 1242. The four-storied tower is 14th or 
early I 5th century work greatly restored. At the Grange in North 
End road Samuel Richardson lived from 1739 and Sir Edward 
Burne-Jones from 1867 until his death. 

FULK (1092-1 143), king of Jerusalem, was the son of Fulk IV, 
count of Anjou, and his wife Bertrada (who ultimately deserted 
her husband and became the mistress of Philip I of France). He 
became count of Anjou in 1109. Within his county he was active 
in asserting and recovering his powers over his vassals; outside it 
he played a part in the conflicts between Henry I of England and 
Louis VI  of France. supporting each side in turn. But his ties 
with Henry became closer when his son Geoffrey Plantagenet mar- 
ried Henry's daughter Matilda. Already in 1 1 2 0  Fulk had visited 
the Holy Land and become a close friend of the Templars. On his 
return he assigned to the order of the Templars an annual subsidy, 
while he also maintained two knights in the Holy Land for a year. 
In  I I 28 he was preparing to return to the east. when he received an 
embassy from Baldwin 11, king of Jerusalem, who had no male 
heir to succeed him, offering his daughter Melisinda in marriage 
with the right of eventual succession to the kingdom. Fulk ac- 
cepted the offer; and in 1129 he was married to Melisinda, receiv- 
ing the towns of Acre and Tyre as her dower. I n  1131 he became 
king of Jerusalem. 

His reign was not marked by any considerable events. The 
kingdom, which had reached its zenith under Baldwin 11, was 
quietly prosperous under Fulk's rule. I n  the beginning of his reign 
he had to act as regent of Antioch and to provide a husband, Ray- 
mund of Poitou, for the infant heiress Constance. But the great 
problem with which he had to deal was the progress of the atabeg 
Zengi of Mosul. In 1137 he was beaten near Barin and, escaping 
into the fort, was surrounded and forced to capitulate. A little 
later, however, he greatly improved his position by strengthening 
his alliance with the vizier of Damascus, who also feared the 
progress of Zengi (1140) ; and in this way he was able to capture 
the fort of Banias, to the north of Lake Tiberias. Like his prede- 
cessors in Anjou, Fulk was a great builder of castles. In  southern 
Palestine he constructed Ibelin, Blanche Garde and Gibelin as a 
means of checking the Mohammedan garrison of Askalon. Belvoir 
was founded to survey the Jordan valley south of the Sea of Gali- 
lee, while in Trans-Jordan, Kerak was fortified by a royal vassal. 
Twice in Fulk's reign the eastern emperor, John Comnenus, ap- 
peared in northern Syria (1137 and 1142) ; but his coming did not 
affect the king, who was able to decline politely a visit which the 
emperor proposed to make to Jerusalem. 

Fulk died in 1143 leaving two sons who both became kings and 
reigned as Baldwin I11 and Amalric I .  

Fulk continued the tradition of good statesmanship and sound 
churchmanship which Baldwin I and Baldwin I1 had begun. Un- 
fortunately he was unable to head a combined resistance to the 

rising power of Zengi of Mosul. 
See J .  Chartrou, L'Anjou de 1109 d 1151 (Paris, 1928) ; R. Grousset, 

Histoire des croisades, vol. ii (Paris, 1935). (E. B.; R. C. SMA.) 
FULK (d. goo), archbishop of Reims and support of the 

Carolingian dynasty, succeeded Archbishop Hincmar in 883. He 
was soon preoccupied in defending his territories against the Nor- 
man invaders. Personal ambition led him to support the claim 
to the West Frankish crown of his kinsman Guy of Spoleto after 
the deposition of Charles the Fat (8871, but he grudgingly rallied 
to the cause of the successful candidate, Odo, count of Paris. Odo's 
failure to defend France against the Normans soon allowed Fulk 
to become the leader of unrest among the disgruntled nobility of 
the northeast. 

Their instrument and the hope of all legitimists was the young 
Carolingian, Charles the Simple, whom Fulk crowned at  Reims in 
893. From 898 (when Charles, after five years of civil war, became 
Odo's heir) to his death, Fulk was chancellor. His efforts to keep 
the wealthy abbeys and benefices of his church out of the hands of 
the nobles incurred the hatred of Baldwin 11, count of Flanders, 
who secured his assassination on June 17, 900. 

FULK NERRA (c. 970-1040), count of Anjou, eldest son of 
Count Geoffrey I. Grisegonelle ("Gray Tunic"), and Adela of 
Vermandois, was born about 970 and succeeded his father in the 
countship of Anjou on July 21, 987. He was successful in repel- 
ling the attacks of the count of Rennes and laying the foundations 
of the conquest of Touraine (see ANJOU). In  this connection he 
built a great number of strong castles, which has led in modern 
times to his being called "the great builder." He also founded 
several religious houses, among them the abbeys of Beaulieu, near 
Loches (c. I O O ~ ) ,  of St. Nicholas at  Angers (1020) and of Ron- 
ceray at  Angers (1028), and, in order to expiate his crimes of 
violence, made three pilgrimages to the Holy Land (in 1002-03, 
c. 1008 and in 1039). 

On his return from the third of these journeys Fulk died a t  
Metz in Lorraine on June 21, 1040. By his first marriage, with 
Elizabeth, daughter of Bouchard le VCnCrable, count of YendGme, 
he had a daughter, Adela, who married Boon of Nevers and trans- 
mitted to her children the countship of VendBme. Elizabeth hav- 
ing died in 1000, Fulk married Hildegarde of Lorraine, by whom 
he had a son, Geoffrey Martel (q.v.1, and a daughter, Ermengarde, 
who married Geoffrey, count of Gbtinais, and was the mother of 
Geoffrey le Barbu ("the Bearded") and of Fulk le RCchin (see 
AN JOU) . 

BIBLIOGRAPEY.--Louis Halphen, Le Cornti dlAnjou au XI" sibcle 
(1906). The biography by AIexandre de Salies, Histoire de Foulques 
Nerra (1874) is confused and uncritical. A very summary biography 
is given by CClestin Port, Dictionnaire historique, ge'ographique et 
biographique de Maine-et-Loire, 3 vol, vol. ii, pp. 189-192 (1874-78) ; 
and there is also a sketch in Kate Norgate, England Under the Angevin 
Kings, 2 vol., vol. i, ch. iii (1887). (L. Ha.) 

FULLER, GEORGE (1822-1884), U.S. painter, noted for 
his haunting, dreamlike figure paintings, was born at  Deerfield, 
Mass., Jan. 17, 1822. At first an itinerant portraitist, he settled 
in New York city about 1847 and enjoyed moderate success there 
until 1860. Then, after a visit to Europe, he retired to Deerfield 
and for the next I j years managed the family farm, painting only 
for his own pleasure. In 1876, however, pressed for money, he 
sent some paintings to Boston. They attracted much attention 
and he never thereafter lacked patrons. He died at  Brookline, 
Mass., March 21, 1884. Fuller is remembered for his introspective 
later works, notably "The Quadroon" and "Romany Girl." 

(D. H. W.) 
FULLER, JOHN FREDERICK CHARLES (1878- 

), British soldier, military analyst and war historian, one of 
the earliest students of armoured warfare, was born on Sept. I ,  
1878. During World War I, after holding staff appointments, he 
became chief genera1 staff officer of the tank corps in Dec. 1916. 
Armoured tactics had been given a setback by the premature use 
of tanks in the battle of the Somme, but Fuller introduced vigorous 
new concepts. He planned the surprise attack of 381 tanks a t  
Cambrai on Xov. 2 0 ,  1917, which dates the coming of age of ar- 
rnoured warfare, and had a responsible share in planning the 1918 
tank operations. 



FULLER 911 
I n  1922 Fuller became chief instructor a t  the Staff college and 

in 1926 was appointed military assistant to the new chief of the 
imperial general staff. Promoted major general in 1930, he retired 
in 1933 to devote his time to writing. His Tanks i n  the Great 
W a r  (1920) was followed in 1923 by The  Reformation o f  War ,  
the first of a series of provocative books challenging many of the 
tenets of British military thought. Fuller's books had a devoted 
following of readers in Europe and the United States, though in 
conservative military circles he was regarded as an extremist and 
visionary. The lectures of his Field Regulations 111 (1932) were 
adopted for study by the general staffs of the German, Soviet and 
Czechoslovak armies. But his insistence on the potentialities of 
the armoured offensive for swiftly crushing an unready nation 
clashed with the defensive tactical doctrines of British staff of- 
ficers of the 193os, and he lost favour with Britain's allies by pre- 
dicting that the Maginot line would become "the tombstone of 
France." Thus his controversial writings were influential chiefly in 
molding German and Russian tactical thought on the eve of World 
War 11. 

As correspondent for the Daily Mail (London), he reported the 
Italian invasion of Ethiopia and the Spanish civil war, and he was 
the only foreigner at  Hitler's first maneuvers, in 193 j. Fuller de- 
voted the World War I1 period entirely to writing, and in 1948 
he published one of the first histories of that conflict, The  Secolzd 
Wor ld  War ,  1939-1945 Eight postwar years were spent in the 
preparation of his most comprehensive work, the three-volume 
Military History of the Wes t e rn  World  (1954-j6), covering all 
ages of warfare from the earliest times down to the end of World 
War 11. 

Fuller's output of more than 30 books was based on a wide range 
of reading and research, and he was outstanding in his field for 
the emphasis he placed on political and economic factors shaping 
tactics. KO other military analyst of the first half of the 20th 
century had such an influence on his own age, but he was criticized 
on the ground that his writings about World Wars I and 11 were 
coloured a t  times by personal prejudice. (LN. MS.) 

FULLER, LOIE (1862-1928)) U.S. dancer, achieved distinc- 
tion for her innovations in theatrical lighting as well as for her 
invention of the "skirt dance" or "serpentine." Born Marie Louise 
Fuller, in Fullersburg, Ill., she made her debut as an actress a t  
the age of four. After tours as a child prodigy, she acted in stock 
companies, burlesque, vaudeville and Buffalo Bill's Wild West 
show. 

During rehearsals for a play, Quack, M.D., in 1889, she received 
a gift of a voluminous skirt of transparent china silk. Twirling 
in its billowing folds, she made her first appearance as a dancer 
and attained instant success. 

Next she experimented with "skirt dances" performed under 
lights of various colours, achieving spectacular effects. In  her Fire 
Dance she danced on a pane of glass, illuminated from below. 

Appearing at  the Folies Bergiire, Paris, in 1892, Fuller attracted 
the attention of such artists as Toulouse-Lautrec, Jules Cheret 
and Auguste Rodin. She had her own theatre at  the Paris Uni- 
versal exposition of 1900. In  1909 she toured the United States, 
and in 1923 staged an inferno scene for a Paris OpCra production 
of Berlioz' La Damnation de Faust. She made her last appearance 
in London, in 1927, in a "Shadow Ballet" employing new silhouette 
techniques. 

A close friend of Queen Marie of Rumania, Loie Fuller accom- 
panied her on her American tour in 1926. 

See her autobiography, Fifteen Years o f  a Dancer's Life (1913), and 
Chronicles of the American Dance, ed, by Paul Magriel (1948). 

(LN. ME.) 
FULLER, (SARAH) MARGARET, MARCHIONESS 0s-  

SOLI (1810-18jo), C.S. writer, was born in Cambridgeport, Mass., 
May 23, 1810. A brilliant and erudite woman, she has been remem- 
bered by later generations more for her personality than for her 
writing. Her father's rigorous supervision of her early intellectual 
training made her a "youthful prodigy." Although colleges were 
closed to women, she pursued her scholarly interests until she be- 
came both admired and feared for her learning. 

Plagued by financial difficulties after her father's death in 1835, 

she taught in Bronson Alcott's Temple school in Boston, 1836-37, 
and in the Greene Street school in Providence, 1837-39. I n  1839 
she published a translation of Eckermann Js  Conversations W i t h  
Goethe and in 1842 a translation of part of the correspondence of 
Fraulein Giinderode and Bettina von Arnim. Her most cherished 
project, never completed, was a biography of Goethe. I n  1840 
her friendship with Ralph Waldo Emerson and her critical essays 
in T h e  Wes t e rn  Messenger won her the position of editor of the 
Dial, a magazine launched by the Transcendentalists. She wrote 
poetry, reviews and critiques for the quarterly; but in 1842 she 
had to relinquish the unprofitable editorship to Emerson. 

For five winters, 1839-44, she conducted in Boston classes of 
'Lconversations" for women on literature, education, mythology and 
philosophy. This venture into adult education was apparently a 
great success; she was reputed to be a dazzling leader of discus- 
sion. Her professed purpose was "to systematize thought"; more 
generally, she attempted to enrich the lives of women and to dig- 
nify their place in society. The same purpose guided her in  writing 
W o m a n  i n  the Nineteenth Century  (1845). This tract on feminism 
went far beyond the conventional demand for political equality 
in its ardent plea for the emotional. intellectual and spiritual ful- 
fillment of women. I t  was ~ublished by Horace Greeley, who had 
admired her Summer  on  the  Lakes,  in 1843 (1844), a perceptive 
study of frontier life in Illinois and Wisconsin. 

I n  1844, Margaret Fuller assumed the responsible position of 
literary critic on Greeley's newspaper, the N e w  Y o r k  Tribune.  She 
warmly encouraged American writers and crusaded for social re- 
forms but made her greatest contribution, she thought, as  inter- 
preter of modern European literature. Though many of her 
columns were hastily written, her critical principles and judgments 
have led to the 20th-century evaluation that she was "one of the 
best-equipped, most sympathetic and genuinely philosophical 
critics produced in America prior to 1850.'' 

Before sailing for Europe in Aug. 1846, she selected some of 
her essays for publication as Papers on  Literature and Ar t .  This 
book assured her a cordial welcome to literary circles in England 
and France. As America's first woman foreign correspondent, she 
reported on her travels for the Tribune;  the "letters" were later 
published in A t  Home  and Abroad (1856). After settling in Italy 
in 1847, she was caught up in the cause of the Italian revolutionists, 
led by Mazzini, and was secretly married to the Marchese Gio- 
vanni Angelo Ossoli. During the siege of Rome (1849) she super- 
intended a hospital while her husband fought. The suppression 
of the republic made her decide to return to America with her 
husband and child; they perished in a shipwreck off Fire Island 
on July 19, 1850, and with them was lost her manuscript history 
of the revolution. 

Margaret Fuller's career was one of valiant endeavour t o  over- 
come obstacles of all kinds, a few of her own making. Emotional 
and impulsive. she was capable of the most intense attachments; 
her friends, however devoted, often found her too demanding in 
personal relationships. Hawthorne thought her a pretentious hum- 
bug. Because her books are diffuse in organization and undis- 
ciplined in style, she has not survived as a notable writer; but her 
earnest, idealistic efforts to civilize the taste and enrich the lives 
of her contemporaries make her significant in the history of Amer- 
ican culture. 

BIBLIOGRAPHY.-The Writings of Margaret Fuller, selected and edited 
by Mason Wade (1941) has a "Bibliography of Published Writings of 
Margaret Fuller." Wade's Margaret Fuller: Whetstone of Genius 
(1940) lists the chief biographies to that date. Later studies are Made- 
leine B. Stern, The Life of  Margaret Fuller (1942), and Faith Chipper- 
field, I n  Quest o f  Love: the Life and Death o f  Margaret Fuller (1957). 

(W. R. EB.) 
FULLER, MELVTLLE WESTON (1833-I~IO),  chief jus- 

tice of the United States, was born of a cultured New England 
family a t  Augusta, Me., Feb. 11, 1833. His grandfather, Nathan 
Weston, was chief justice of Maine. Graduated in 1853 with hon- 
ours from Bowdoin college, Brunswick, Me., Fuller attended Har- 
vard law school for six months, being admitted to the bar in 185 5, 
and, after a short career on an Augusta newspaper, started, in 18 56, 
to practise law in Chicago. He was elected as a Democrat to  an 
Illinois constitutional convention in 1861 and to the state house 
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of representatives in 1862, but his political career deteriorated 
when the people refused to adopt the constitution and the Repub- 
lican governor prorogued the legislature for Civil War disloyalty. 
Unknown nationally, but eminent a t  the Chicago bar, Fuller was 
appointed chief justice in 1888 by Pres. Grover Cleveland. In  
1897-99 he served as an arbitrator in the Venezuelan boundary 
controversy between Great Britain and Venezuela and from 1900 
to 1910 as a member of the Hague court of arbitration. H e  served 
as chief justice until his death which occurred a t  Sorrento, Me., on 
July 4, 1910, a longer term than that of any other chief justice ex- 
cept John Marshall and Roger B. Taney. 

As chief justice, Fuller's great success was as an administrator 
rather than as a jurist. A gentle, modest, moderate man, scholarly 
and able but not of transcendent brilliance, he won the affection of 
his associate justices. Justice Oliver Wendell Holmes and Justice 
Samuel F. Miller both declared that Fuller was the best presiding 
judge they had ever known. By his independence and courage, his 
impartiality and nonpartisanship, his human sympathy and sense 
of humour, his skill in suppressing acrimonious dissents and, most 
of all, his rare executive ability, he raised the court in professional 
and popular esteem. He left behind no outstanding opinions of 
his own except those declaring the Income Tax law of 1894 uncon- 
stitutional. (W. L. K.) 

FULLER, THOMAS (1608-1661), English scholar, writer 
and preacher, was one of the wittiest and most prolific authors of 
the 17th century, but, because even his weightiest pronounce- 
ments contain amusing passages and his writings abound with 
epigrams, anecdotes, puns and other conceits, a name for quaint- 
ness has obscured his real merits. Fuller's fame as a popular 
preacher and writer never prevented him from careful attention 
to literary form. As a historian he made no claims to profound 
research, but he was a serious gatherer of facts from original 
sources, and his larger works are still highly regarded for the 
information they contain. The Holy War (1639), a history of the 
crusades, is of permanent value. The Holy (and Profane) State 
(1642)~ a collection of characters, now Fuller's most readable 
work, provides both instruction and entertainment and is impor- 
tant to the historian of the English essay and biography. His 
Worthies, also highly readable, is still an important work of refer- 
ence for biographical details of Englishmen, arranged by counties. 

Fuller was born in Aldwincle, Northamptonshire, where his 
father was rector, and was christened on June 19, 1608. His 
mother's brother, John Davenant, bishop of Salisbury, had been 
president of Queens' college, Cambridge, and he was entered at  
Queens' a t  13 and at  zo became the youngest M.A. in the univer- 
sity. I n  1630 he was appointed curate of St. Bene't's, Cambridge; 
in 1631 he was given a prebend's stall in Salisbury cathedral and 
was presented to the living of Broadwindsor, Dorset. H e  took his 
bachelor of divinity degree at  Cambridge in 1635. I n  1638 he 
married Ellen Grove; she bore him a son, John, in 1641, but died 
a few months later. In  1640 Fuller represented the diocese of 
Rristol a t  the first church convocation in London, and established 
his great reputation as a preacher in the pulpits of the city 
churches. In  1641 he was appointed preacher at  the Chapel Royal, 
Savoy, London, where he officiated until Aug. 1643. An adherent 
of the Royalist cause, he yet preached peace: "The best and only 
may to purge errors out, is in a faire and peaceable way; for the 
sword cannot discerne betwixt truth and error; it may have two 
edges, but never hath an eye." Yet his moderate views did not 
save him from the attentions of the Parliamentarians, and he found 
it advisable to leave London for Oxford. From Dec. 1643 to July 
1644 he acted as chaplain to the royalist army, spending several 
weeks with the forces besieged in Basing house, Hampshire. In 
May 1644 he returned to Oxford, where he preached a notable 
sermon entitled Jacob's Vow. He moved with the army to Exeter, 
where for nearly two years he was in attendance on the household 
of the infant Princess Henrietta, and there published his small 
book of meditations, Good Thoughts in  Bad Times (164 5). many 
times reprinted, sometimes with Good Thoughts in  Worse l'imes 
(1647). 

In  June 1646 he returned to London and wrote Audroniczls, or 
the Unfortunate Politzcian (1646). a satire against Cromw,ell. 

After a few months, however, he moved to Boughton house, North- 
amptonshire, the seat of an old friend, Lord Montagu, where he 
applied himself to his two great historical works, The Church- 
History of Britain (165 j )  and The History of the Worthies of 
England (1662) ; but he was soon again leading the life of a wan- 
dering scholar. 

The execution of the king on Jan. 30, 1649, was to Fuller "the 
midnight of misery," and his Church-History gives a full and ac- 
curate account of the king's death and burial. In  the same year 
he was presented to the iiving of Waltham abbey, Essex. He 
made many friends in the district, including Izaak IValton, and 
was given a library at  Copt hall by the earl of Middlesex. Under 
these conditions he was able to complete a large historical work, 
A Pisgah-Sight of Palestine (1650). 

In 16 j 2  Fuller was again appointed to preach in a London pulpit 
a t  St. Clement's, Eastcheap. He married Mary Roper, who bore 
him two sons and a daughter, though only one, Thomas, survived 
infancy, and was a t  last able to complete his Church-History, to 
which he added a History o f  the University o f  Cambridge and a 
History of Waltham Abbey. The History of the Worthies was 
published posthumously by his elder son. 

Probably in 1657 Fuller had to appear before Cromwell's 
"Tryers" to test his fitness for public preaching. He came success- 
fully through the ordeal, but soon after resigned his living at  Wal- 
tham abbey. In  1658 he was presented to the living of Cranford, 
near London. He continued to preach in London, and at  the 
Restoration was again given his prebend's stall in Salisbury cathe- 
dral and became a doctor of divinity at  Cambridge. He might 
have received a bishopric for his loyalty, but was taken ill while 
preaching a marriage sermon at  the Savoy and died at  his lodgings 
in Covent Garden on Aug. 16, 1661. 

Fuller in his prime was described as a tall, burly man with a 
ruddy face and curly hair. He possessed a remarkable memory and 
needed little sleep, which helps to account for his great output, 
despite the harassed life he led. He confessed, indeed, that he 
had written too many books, but he loved all books for their own 
sake and took an interest in the physical appearance of those that 
he published. He has had no more sincere admirer than Charles 
Lamb, who made a selection of his works, for Leigh Hunt's auar- - 
terly Reflector (1812). 

BIBLIOGRAPHY.-T~~~~ is a full Biblionrafihv o f  Fuller, ed. by S. Gib- 
son for the Oxford B~bliographical s ~ c i e ~ ~ , ~ ~ t h ' i n t r o d u c t i o n  by Geof- 
frey Keynes (1936). For his life see the short anonymous Life  (1661) ; 
and J .  E. Bailey, The Life of Thomas Fuller (1874). (G.  L. K.) 

FULLER'S EARTH, an important industrial clay used pri- 
marily as an absorbent, so named from its use by fullers, that is, 
textile workers who fulled or scoured, cleansed and thickened 
cloth, to remove grease from it. I t  was increasingly employed in 
the second half of the 20th century as a carrier for insecticides and 
fungicides and in drilling mud. As these uses increased, its former 
use as a colour remover in mineral oil and vegetable oil refining de- 
clined. The decolorizing action of the clay is not a filtering action 
but a selective adsorption by which the dark constituents of the oil 
are absorbed as a coating on the clay particles, leaving behind the 
colourless constituents. This selective property, which is mainly 
physical, has been explained as being connected with open bonds 
In the clay developed by the removal of hydrogen ( H ) ,  hydroxyl 
(OH) or some of the cations from the component minerals. I t  is 
not limited to any one clay mineral, nor is it present to an equal 
degree in clays that are identical in mineralogical and chemical 
composition. Weathering improves the adsorptive capacity of 
some clays and the upper exposed portion of the deposit is superior 
to the lower part having the same mineralogical composition. 
Clays having a marked bleaching action on oils are termed adsorb- 
ent clays; these are divided into actwe clays (or fuller's earth) 
that are used without any other treatment except drying and 
grinding, and the activated clays that are prepared by partial 
bleaching with strong acids. Activated clay which includes many 
calcium bentonites (see BENTONITE), is expensive because of the 
added cost of the acid treatment, but it has a strong bleaching 
action on some oils so that a little ddes the same work as more of 
the cheaper naturally active clays. Other substitutes include 
activated bauxite, diatomite and synthetic magnesium silicate. 
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Two methods of treatment are used in industry: the contact 

method in which the ground adsorbent clay is stirred in the oil, 
heated and filtered; the percolation method, in which the oil perco- 
lates through a cylinder filled with dried clay ground to pass a 
150-mesh screen. Some granular fuller's earth and bauxites that 
have been activated by heating. can be heated at a controlled tem- 
perature to drive ofi the colouring matter and can be reused. 

The selective adsorption of fuller's earth and bleaching clay 
is connected mainly mith the minerals of the montmorillonite 
group (see CLAY AXD CLAY MINERALS), which are hydrous alumi- 
num silicates containing calcium, magnesium and iron. These clay 
minerals have base exchange properties and are often the chief 
components of bentonite, a clay formed by the alteration of the 
glass that once constituted volcanic ash. The mineral smectite, 
a term used synonymously with fuller's earth in the textbooks of 
the 18th century. has an X-ray diffraction pattern and a chemical 
composition identical to montmorillonite, which is the preferred 
name. The smectite of Cilly, Styria, and of the Woburn sands. 
England, shown to be montmorillonite retaining the structure of 
volcanic ash, is bentonite as well as fuller's earth. Decolorizing 
effects on edible oils and lard have been connected with a few 
clays composed of kaolinite and halloysite (hydrous aluminum sili- 
cates) and hydrous micas (hydrous aluminum silicates containing 
potash). The fuller's earth of Attapulgas, Ga., composed of the 
clay mineral attapulgite, has a chain structure in place of the 
usual sheet structure of other clay minerals. Some glauconite (a 
hydrous potassium iron silicate) has natural bleaching qualities 
that can be further developed by acid treatment. The quality of 
fuller's earth can be determined only by a practical test. 

Fuller's earth may occur at  any geological horizon; in Surrey, 
Eng.. it is of Cretaceous age; near Bath it is of Jurassic Age; a t  
Bala, north Wales, it occurs in Ordovician rocks; in Saxony it is 
said to be the decomposition product of a diabasic rock. In Sorth 
America, Ordovician to Pliocene deposits are distributed from 
Mexico to Alberta, Can. I n  the Lnited States the main produc- 
tion has been from the Eocene and Miocene of Georgia and Florida 
and the Eocene of Tennessee, and to a lesser extent from Missis- 
sippi, Texas, Colorado, Illinois and Ltah. (V. T.  -4.; X.) 

FULLERTON, a city of Orange county, Calif, US., 25 mi 
S.E. of Los Angeles (q.v.) and a part of the Los Angeles metro- 
politan area. Within the city limits are located one of the pioneer 
public junior colleges of California (established in 1913) and a 
state college (established in 1959). I n  keeping pace with the 
tremendous growth of Orange county during and after World 
War 11, the industrial section of Fullerton underwent rapid but 
orderly development. Many of the nation's leading companies 
located branches there. The citrus and other agricultural indus- 
tries and the production of crude oil, mainstays of the city's 
economy before its industrialization, continued to be important 
sources of revenue. Besides possessing excellent local recreational 
facilities, the city is conveniently located within easy driving dis- 
tance of all of southern California's beach, mountain and desert 
recreational centres. The original townsite of Fullerton was laid 
out in 1887 and the city was incorporated in Jan. 1904. It  was 
named for George Fullerton, an executive of the Santa Fe railroad, 
who in 1879 was allocated $50,000 to invest for the company. He 
purchased the land on which t h e  city lies and incorporated the 
Pacific Land Improvement company to develop it. Fullerton has 
a council-manager form of government, in effect from 1953. Pop. 
(1960) 56,180. For comparative population figures see table in 
CALIFORNIA : Population. (WM. H. K.) 

FULMAR, an arctic sea bird belonging to subfamily Fulma- 
rinae, also containing the shearwaters (q.v.), in the order Procel- 
lariiformes. I t  is a large petrel (length 19 in.) resembling the 
herring gull (Larus arge7ztatus) or European common gull (L. 
canus), but with primaries gray instead of black. I t  flies over 
cold northern oceans to 8S0 north, visiting land only to breed. I t  
nests in vast numbers, like gulls, on rocky islets, laying one dull 
white egg on rocky ledges and cliffs. I ts  flight is slow, flapping, 
owllike, alternating with gliding when the wings are held out 
straight. I t  settles on the water to feed on fish, floating offal and 
animal debris. The Atlantic fulmar (Fz~lmarus g glacialis) breeds 

to Greenland, Scotland, Ireland, north into the Arctic ocean, west 
to Melville Island and east to Novaya Zemlya. I t  is replaced in 
the North Pacific by F. g. rodgersii, breeding from the Kuriles 
and Kamchatka north into the nearby Arctic ocean (Wrangel and 
Herald islands). Male and female in courtship simultaneously 
display the mauve lining of the mouth. Like many of the petrels, 
when handled the bird ejects oil from its mouth and tube-nostrils. 
Most of the fulmar's relatives live on subantarctic islands and 
range the southern seas. The largest near-relative is the giant ful- 
mar (Macro~zectes gigantezts) or bonebreaker, 3 ft .  long and 7 ft .  
spread and dark sooty in colour. I t  lives in cold southern seas, 
wanders north to Peru and is very destructive to eggs and young 
of other sea birds on subantarctic islands. (G. F. Ss.) 

FULMINIC ACID is an organic compound of formula 
CNOH. I ts  salts have been known for a long time and are of 
interest because they are sensitive explosives. The silver salt, ful- 
minating silver, seems to have been obtained in the 17th century; 
and the mercuric salt, mercuric fulminate (q.v.), first prepared 
by E.  Howard in 1799. I t  is obtained by the action of ethyl 
alcohol and nitric acid on mercuric nitrate. The salts vary in 
sensitivity and some are among the most sensitive explosives 
known, since explosions have been recorded when they have been 
rubbed under water with a glass spatula. 

The free acid is unknown. A solution of it  in ether can be ob- 
tained by acidifying an aqueous solution of the sodium salt and 
extracting with ether. The acid, however, is volatile with ether 
vapour and cannot be separated by fractional distillation. Further, 
it is unstable and polymerizes rapidly in both aqueous and ethereal 
solution to products which are mentioned below. 

The constitution of fulminic acid was a matter of controversy 
for many years, and investigation of the problem was not made 
easier by the instability of the acid and the explosive nature of both 
the acid and its salts. The stumbling block to general acceptance 
of the formula CXOH for the acid was that it implies "bivalent" 
carbon. Wider knowledge of the modes of union of atoms removes 
this difficulty. I t  is now known that bivalent carbon in the 
isocyanides, RNC, is a misconception: the link which was written 
- N = C shows the properties of a triple link in its length, its 
heat of rupture and the force constants of theloscillation of the 
carbon and nitrogen atoms. Bivalent carbon in these compounds 
is not bivalent in the sense that the atom has six valency electrons : 
the "lone pair" of electrons of the nitrogen atom is also involved 
in the linkage between the two atoms so that each has the normal 
number of eight valency electrons. The same is almost certainly 
true for fulminic acid. I t s  behaviour makes complete investiga- 
tion difficult, but the resemblance of its chemistry to that of the 
isocyanides is strong evidence that its structure is correctly repre- 
sented by the formula : C : : : N : OH in which the dots represent 
valency electrons. (T .  W. J. T . ;  X.) 

FULTON, ROBERT (1 765-1815), U.S. engineer best known 
for his development of the steamboat, was born on a farm at  Littfe 
Britain (now Fulton) 2 2  mi. S. of Lancaster, Pa. At an early 
age Fulton became a jeweler's apprentice in Philadelphia; in 1785 
he began working independently as a "miniature painter and hair- 
worker." H e  went to England in 1786 to study under Pennsyl- 
vania-born Benjamin West (q.v.), the artist. H e  abandoned ar t  
for engineering in 1793, his principal interests being reflected in 
his Treatise on the Improvemertt of Canal Navigation (1796). 
Fulton tried, unsuccessfully, to interest the United States and, 
later, France in his canal proposals, moving to France in the 
spring of 1797. A few months later he submitted plans for  a 
submarine, suggesting to the French that British warships could 
be destroyed by submarines attaching underwater bombs and then 
escaping undetected. His "Nautilus," having most of the features 
of David Bushnell's earlier (1  775) submersible (see SUBMARINE), 
was launched in 1800 and performed creditably. The vessel m7as 
reconstructed v i th  improvements in 1801, but nevertheless the 
project was rejected. Fulton turned now to steamboats. having 
formed a partnership with Robert R. Livingston ( q . ~ . ) ,  then 
U.S. minister to France. Livingston had experimented with 
steamboats and held a monopoly for steam navigation on the 
Hudson river. The two men launched a steamboat of Fulton's 
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design on the Seine in 1803. The British government, long having 
11111 knowledge of the submarine plans through Fulton's conniv- 
ance, induced him to come to England in 1804; however, with 
the victory at  Trafalgar in 1805, British interest in new naval 
weapons vanished. Fulton also tried unsuccessfully to interest 
President Jefferson in his submarine. 

H e  returned to the U.S. in 1806. having been abroad for nearly 
20 years. Livingston was also back in America, and a boat hull 
was ordered by the two. On Aug. 9, 1807, "The Steamboat" (as 
Fulton called it) made its trial runs powered by a 24-h.p. Boulton 
and LVatt engine. Eight days later came the historic 15G-mi. trip 
from New York to Albany. Commercizl schedules were estab- 
lished in the fall, the boat then being advertised as "The North 
River Steamboat." Substantially rebuilt and lengthened to 149 
feet, the boat was registered as "The North River Steamboat of 
Clermont" (shortened to "Clermont" by the press) in 1808. Ad- 
ditional boats were built in the next few years. Fulton married 
Livingston's cousin Harriet, established an engine works in New 
Jersey, and developed steam ferries for the Hudson and East 
rivers. The first steam navigation of the central U.S. waterways 
was made by the Fulton-designed, Pittsburgh-built "New Orleans" 
on the blississippi in 181 1. Fulton's last triumph was the promo- 
tion and building of a mobile floating fort for the defense of New 
York harbour in the War of 1812. This ship, known both as the 
"Demologus" and "Fulton the First," mas launched shortly before 
the war ended in December 1814. Fulton died in S e w  York on 
Feb. 24, 1815. 

I t  is clear that Fulton-a clever mechanic with fertile imagina- 
tion, a perennial opportunist and an astute businessman-was 
the leader in developing the steamboat to commercial status by the 
synthesis and extension of the most successful ideas of Burope and 
America. The steamboat patents he held were for improvements; 
they were not basic patents. His submarine plans were also based 
largely on the work cf others. 

BIBLIOGRAPHY.-H. W. Dickinson, Robert Fulton, Elzgineer a~zd Art- 
ist, His Life and W o r k s  (1913) ; W .  B. Parsons, Robert Fulton and 
the Submarine (1922); J. T.  Flexner, Steamboats Come True  (1944). 

(R. S. H4.) 

FUMARIC AND MALEIC ACIDS, a pair of stereoiso- 
meric unsaturated organic dibasic acids. The chemical formula 
for both acids is C,H,O,. Fumaric acid (trans-butenedioic acid) 
is found in fumitory (Fu~izaria ogici~zaZis). various fungi (Aganczis 
pipeuatus, etc.) and Iceland moss. I t  is obtained by heating malic 
acid alone to 150' C. or by heating it mith hydrochloric acid or 
hydrobromic acid. I t  may also be obtained by boiling mono- 
br~mosuccinic acid p i th  pyridine in aqueous or alcoholic solution, 
and by heating maleic acid to 210' C. Commercially, the acid 
is prepared by the fermentation of sugar. I t  crystallizes in small 
prisms or needles and is practically insoluble in cold water. I t  
sublimes to some extent a t  about 200" C.. being partia!ly converted 
into maleic anhydride and n ater. the reaction becoming practically 
quantitative if dehydrating agents are used. Potassium perman- 
ganate oxidizes it to raceniic acid (see TARTARIC ACID). 

Maleic acid (cis-butenedioic acid) is obtained in the form of its 
anhydride by distilling malic or fumaric acids, or by heating 
fumaric acid n i th  acetyl chloride to 100' C. I t  crystallizes in 
monoclinic prisms, which are easily soIuble in nater,  and it inelts 
a t  130' C. to a liquid which boils a t  160" C. with decomposition 
into water and maleic anhydride. When heated with concentrated 
hydrobromic or hydriodic acid, it is converted into fumaric acid. 
Oxidation by potassium permanganate converts it into mesotar- 
taric acid. 

Alaleic anhydride is obtained by distilling maleic or fumaric acid 
~ i t h  phosphorus pentoxide. The anhydride forms triclinic crystals 
nhich melt a t  60' C., and it boils a t  196" C. On a man~~facturing 
scale maleic anhydride is prepared by oxidation of benzene vapour 
with air over a vanadium pentoxide catalyst. 

Both acids yield acetylene by the electrolysis of aqueous solu- 
tions of their alka!i salts, and on reduction both yield succinic 
acid; while by the addition of hydrobromic acid they both yield 
monobromosuccinic acid. From this behaviour it follons that 
the t n o  acids are structurally identical, the isome~ism being caused 

by differences in the spatial arrangement of their constituent atoms 
(see STEREOCHEMISTRY) , thus: 

H-C-C02H Maleic acid 
I 1  

H-C-C02H Fumaric acid 

H-C-C02H 
I /  

(cis) H0,C-C-H (trans) 

The foregoing formulas account fur the reactions mentioned 
above and also for the fact that maleic acid readily yields an 
anhydride, whereas fumaric acid does not. 

Uses.-Both acids are of considerable industrial value, particu- 
larly in the preparation of various resins, which find their greatest 
use in the manufacture of lacquers, enamels and laminating var- 
nishes. 

During World War I1 maleic and fumaric polyesters came to be 
used widely as binders for glass fibres. The resin formed by the 
condensation of glycols with maleic or fumaric acid was dissolved 
in a monomeric vinyl composition such as styrene; this procedure 
permitted the formation of a viscous liquid which could be cured 
without the loss of any volatile components. 

Currently these resins, together with glass fibre, are employed 
for the fabrication of various structural assemblies for automobiles, 
tank cars, furniture, complex moldings, boats,' refrigerators, as 
well as other large structural assemblies. 

See Sir T. E .  Thorpe, Dictionary of Applied Chenzistry, 4th ed. b y  
J. F. Thorpe and M. A. Whiteley, vol. 1-10 (1937-50). (E. L. KA.) 

FUMAROLE, a vent from which volcanic vapours issue, 
named indirectly from Lat. fzrmariolz~nz, "a smoke hole." The 
vapours from fumaroles were studied first by R. LV. Bunsen in 
Iceland, and afterward by H. Sainte-Claire Deville and other 
chemists and geologists in France, who examined the vapours 
from Santorin, Etna, etc. The hottest vapours issue from dry 
fumaroles, a t  temperatures of a t  least 500' C., and consist chiefly 
of anhydrous chlorides, notably sodium chloride. The acid fuma- 
roles yield vapours of lower temperature (300' to 400' C.) con- 
taining much water vapour, with hydrogen chloride and sulfur 
dioxide. The alkaline fumaroles are still cooler, though above 
100" C., and evolve ammonium chloride mith other vapours. Cold 
fumaroles, below 100°, discharge principally aqueous vapour, with 
carbon dioxide and perhaps hydrogen sulfide. See VOLCANO; VOL- 
CAKISRI. 

FUME PRECIPITATION, ELECTRICAL. The pre- 
cipitation of smoke by electricity was described in 1824 by M. 
Hohlfeld. a teacher of mathematics in Leipzig, but only after it 
was independently rediscovered and critically studied by Sir Oliver 
Lodge about 1884 did it attract general attention and lead to at- 
tempts at industrial applications. At the time, however, these 
proved unsuccessful due to the lack of modern equipment. I t  was 
not until 1906, following experiments at  the University of Cali- 
fornia, Berkeley, that the process v7as commercially successful. 

The first installation was at  the Selby Smelting works, near 
San Francisco, where it was used for the removal of sulfuric 
acid mist from about 5,000 cu.ft. of gases per minute. Although 
first applied purely to mitigate nuisances, the demand for the 
process is primarily based on a greater profit to be derived from 
the gases cleaned or the material removed. 

Another circumstance aiding the development through friendly 
public interest was the creation in 1912, under the auspices of the 
Smithsonian institution, of the Research corporation in New York 
city? to hold and administer as an endowment for research most of 
the United States patent rights to the process. 

The Process.-Technically the process consists in securing a 
uniform, copious but nondisruptive discharge of electricity from 
small electrode surfaces of one polarity into a stream of cloudy 
gas. The fine solid or liquid particles composing the dust, fume 
or smoke are immediately attracted to, and deposited on, large 
electrode surfaces of opposite polarity, the particles having be- 
come charged from the depletion of electrons from their surfaces; 
i.e., ionization. The process is illustrated diagrammatically in 
the figure. 

Dirty air is passed through a series of fine tungsten wires main- 
tained at a positive potential of 12,000 v. This step is called 
the ionizing step. Immediately follo~ving this, the ionized particles 



flow past a set of plates spaced about d in. apart. Alternate 
plates are charged ~i-ith a positive potential of about 6.000 v. 
Upon contact with the negative collecting plates the positively 
charged ions gain electrons. stick to the plates and fall into a 
bin or hopper for collection. The voltage on the wires in the 
ionizing chamber is regulated to secure as strong a p l o ~  as is 
possible without passing over into the disruptive discharge; i .e . ,  
a spark or arc. The discharge elect.rodes are cust.omarily nega- 
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tive. because positively charged particles are easiest to produce 
in the ionizing chamber. 

The gas treaters now in general use consist either of a multiple 
set of pipes, each containing an electrode. or of plates hung ver- 
tically in a flue. the wires being stretched parallel between them. 
The materials of construction, including the collecting electrodes, 
vary from iron and lead to reinforced concrete and vitrified earthen- 
ware: depending on the composition and temperature of the gas 
stream to be heated. The original Cottrell precipitator styles are 
used almost exclusively for liquid mists or fogs. Condensation of 
vapour to liquid occurs and the liquid drains along the walls of ver- 
tical tubes. For dry dusts or fumes the precipitator takes the form 
of plates similar to those shown in the figure. Gas flow is horizontal 
and dust collected on the plates falls to a hopper or other conveyor 
for easy removal. R.Iechanica1 agitation of the collecting plates 
often is necessary. 

Factors  i n  Design.-Mosi plants are designed with electrodes 
of opposite sign 2 to 6 in. apart and operating at 50,000 to 80,000 
v. The size of installation is determined primarily by the volume 
of gas to be treated and the percentage of suspended matter to 
be removed; the amount, kind and size of particle of the iatter 
being of minor importance. If P is the ratio of outgoing to in- 
coming suspended matter, t the ayerage time in seconds that 
the gas remains between the elect.rodes and K a constant de- 
pending upon the apparatus, voltage. temperature and kind of 
raw gas, then P=K t.  In most commercial practice t averages 
ab0u.t 2 sec. and K varies from 0.2 to 0.7. the gases travelling 
from 10 to 40 ft. through the electric held at linear rates oi 3 to 
r j  it. per second. Removal of 90% to 99% of the suspended 
matter is usually aimed i t ,  and the energy required is I to 3 kw.hr. 
per ~oo ,ooo  cu.ft. of gas treated. 

I n d u s t r i a l  Uses.-The earliest applications of the process 
were to the smelting and sulphuric acid industries. Equipments 
at cement mills were fewer in number but handled a large volume 
of gas and a large tonnage of precipitate. Other important ap- 
plications are to the detarring of coke-oven gases, the cleaning of 
producer and iron blast-furnace gas, bhe cleaning of ventilating 
air in crushing, grinding and polishing mills (especially where 
cost of heating in minter makes recirculation of air important), 
the recovery of sludge acid fumes in petroleum refineries, the re- 
covery of dust. from brown-coal dryers and the removal of ash 
from the stack gases of large pnwer plants burning powdered 
coal. On a laboratory scale the process has also been applied suc- 
cessfully to sanitary atmospheric analysis and to gas masks, in- 
cluding the removal of bacteria from air. 

BISLIOGRAPHY.-EV~~~ Anderson, Trans. Amer. Inst. Chem. Eng., 
vol. xvi. pp. 69-86 ( ~ g z g ) ,  describing theory of comparative ei5- 

ciencies oi the electrical and other methods; H. J. Bush, Joztr. Soc. 
Chem. Ind., vol. xli, pp. 22T-z8T (London, 1921),  giving history, 
theory and recent British practice; F. G. Cottrell, Jour. 2nd. and 
Eng.  Cheiiz., vol. iii, pp. jqz-;jo ( I ~ I I ) ,  also dnnual  Report ,  Smith- 
sonian Institution, pp. 653-685 (1913) (chiefly historical), and Jour.  
Ind .  and Eng. Chem., vol. iv, pp: 864-867 (1912), on founding of 
Research Corp.; W. Deutsch, eeztschrift f.  technische Physik, vol. 
vi, pp. 423-437 (rgzs), an experimental and detailed theoretical 
study; D. B. Dow, Bulletin 250, U.S. Bureau of Mines (1926), on the 
electrical demulsification of oils; P. Drinker, M. Thomson and M. 
Fichet, .lour. Ind.  Hygiene, vol. v, pp. 162-185 (1923)~ application 
to sanitary analysis of air; R .  Durrer, Stahl und Eisen, vol. xnnix, 
pp. 1,377-85, 1,423-30, 1,511-18, 1,546-54 (1919)> historically very 
complete and fully illustrated; M. Hohlfeld. Kastner's Archiv f.d. 
gesamte ~Vatuvlehre, vol. ii, pp. 205--206 (1824), the earliest known 
reference; 0. J.  Lodge. Jour. Soc. Chenz. Ifid., vol. v, pp. 572-576 
(1886), the first comprehensive treatment of the subject; -4. B. Lamb, 
G. L. Wendt and R. E. Wilson, Trans. Amer. Electrochem. Soc., 
vol. XXXV, pp. 357-369 ( 1 9 1 9 ) ~  application to gas masks and bacteria; 
R. H. Richards, Text  Book o f  Ore Dre~sing,  pp. 253-255 (192j), on 
the electrostatic concentration of ores; W. W. Strong, Chem.  and 
Met., Eng., vol. xvi, pp. 648-652 (1917), on general theory; F. Supf 
and P. H. Prausnitz, I!llnzann's Encyclopadie der technischen Chemie, 
vol. viii, pp. 599-607 (Berlin, ~ g z o ) ,  on electrical osmose; ".-lir Pollu- 
tion Symposium," Iron and Steel Engineer, vol, xxx, part 2 ,  pp. 91-110 
(1953). (F. G. C.; R. E. GE.) 

FUMIGATION, the use of gases, vapours, smoke or  fumes 
for the destruction of organisms; the practice is derived from the 
early use of fumes, perfumes, smoke or vapours for ceremonies 
of incantation and for the purification of air. The burning of in- 
cense or other aromatic substances was closely associated with 
primitive religious ceremonies; it counteracted the disagreeable 
odours generated by the sacrifice of animals and mystified and 
exerted a favourable psychological influence over the religious 
devotees. Later, fumigation was practised in churches to  purify 
the air in time of public sickness and to dispel the reek of the 
populace andof the gases arising from burial vaults beneath church 
floors. I n  medicine, the term in early times meant the exposure 
of the body to fumes; for example. sulfur fumes once were recom- 
mended for the treatment of scabies. 

The value of fumigant chemicals for destroying organisms was 
known to the early Greeks and Romans: Cato in about zoo B.C. 

described the use of fumes from a mixture of sulfur and asphalt 
to control tree-infesting insects. 

Chemical warfare (q.v.), or the use of poisonous smoke or chemi- 
cals for the destruction of man, is a form of fumigation and is he- 
lieved to have been attempted first during the wars of the Athenians 
and Spartans (431-404 B.c.), when the Spartans saturated wood 
with pitch and sulfur and burned it under the walls of Plataea and 
Belium in an effort to drive the defenders from their posts. Per- 
haps the first poison gas successfully used in war was "Greek fire" 
(q .v . ) ,  which protected Constantinople against the invasion of the 
Arabs in A.D. 670. This mixture of chemicals when released upon 
the sea burst into flames, liberating clouds of poisonous gas and 
setting fire to ships. 

The great modern development of fumigation for the control of 
noxious organisms began in 1854, when the use of carbon disulfide 
for insect control was reported. 

Characteristics of Fumigants.-Fumigation is most com- 
monly accomplished with toxic gases. Gases have the capacity t o  
expand or diffuse indefinitely into any volume available. This ca- 
pacity, coupled with the extremely small size of their individual 
particles (considerably less than 0.001 micron [ p ]  in diameter), 
enables gases to reach the tissues of organisms readily via the 
respiratory tract. These same characteristics enable some fumi- 
gants to exert a significant toxic effect by direct penetration of 
exposed skin surfaces. However, this does not apply as extensively 
to insects and related organisms because of their protective exterior 
skeletal structure. Vapours (gaseous materials very near the con- 
densation point) have a tendency to diffuse and are entirely satis- 
factory for use in fumigating. However, smokes and fumes do not 
diffuse, and with individual particle size ranges of 0.00~-0.4 ar.d 
0.1-1.0 p, respectively, are near the limit of effectiveness for 
fumigation. Even less effective are aerosols, which consist of air- 
borne liquid droplets ranging from 0.1 to 30.0 p in diameter. .4n 
idea of the effect of particle size on the respiration of air-borne 



FUMITORY-FUNCTION 
materials is gained from the knowledge that. in man, there is little or more values of another variable, called the dependent variable. 
effective penetration of the luiigs by particles larger than three In its most general usage in mathematics the word "function" 
microns in diameter. refers to any correspondence between two classes of objects. X 

Methods of Fumigation.- Fumigation for the destruction of simple example under this general definition would be afforded 
insects and rodents is acconiplished in a variety of ways. Dry- by a group of people seated in a room, with the independent 
wood termites are commonly controlled by placing a plastic tent variable standing for any person in the room, while the cor- 
over the entire infested building and releasing methyl bromide responding value of the dependent variable is the chair in which 
within it. Mills, factories, warehouses and packing plants are freed he sits. But for most functions occurring in mathematics, the 
of vermin by the introduction of hydrocyanic acid gas within the variables range over classes of numbers. For example the for- 
structure, after first ensuring that all openings are sealed. Stores mula d =m2 gives for each positive real number r the area of the 
of raw and manufactured items of organic origin are routinely circle with radius r. The formula w=c/v  gives the wave length 
fumigated to eliminate contained pests, of radio or light waves in terms of the frequency v .  Here c is 

Fumigation of packaged items is normally accomplished under the velocity of light. The expressions 
vacuum in specially constructed chambers in order to ensure thor- a + bx + cx2, 
ough penetration. The application of fumigants heavier than air a, + a,x + . . . + a,xn 

to soils infested with destructive nematodes and insects is common are polynomial functions of x \yhen the coefficients a, b, c, a,, al, 
practice, as is also the destruction of undesirable rodents and ani- . . ., an are given. The short symbols f (x ) ,  ,g(x). P i x ) ,  . . ., 
ma1 predators by pumping calcium cyanide into their burrows. are often used to stand for functions of the independent variable 
This chemical is a bluish-gray powder that combines with atmos- x, either for the sake of abbreviation. or because the nature of 
pheric water to release hydrocyanic acid gas. Cnder certain condi- the function is unknown or unspecified. The quotient of tx%~o 
tions, it is possible to remove pests from living organisms with polynomials P ( X ) / Q ( ~ )  is called a rational function. A poly- 
fumigants. For example. control of scale insects on citrus trees nomial is regarded as a special case of a rational function. The 
is accomplished by placing a tent over each tree and releasing trigonometric functions sin x, cos x, tan x and others, where x 
hydrocyanic acid gas therein. is the measure of an angle, are defined geometrically in elementary 

Extensive efforts have been made to destroy air-borne micro- trigonometry ( q . ~ . ) .  However, for practical purposes their values 
organisms by the release of disinfectant va~ours-gl~col,  for ex- are given in tables. Many functions of practical importance are 
ample-but there are serious limitations to the practical use of this defined only by means of tables, as in statistics. For example, the 
form of fumigation. (K.  L. K.;  X.) death rate in each year over a period of years is given in mortal- 

FUMITORY, any plant of the genus Fzrmaria, family Fuma- ity tables used by life insurance companies. 
riaceae, comprising small, branched, often climbing annual herbs Inverse functions are obtained from given functions by inter- 
with much-divided leaves. The flomers are small, tubular. with a changing the roles of the independent and dependent variables. 
spurred base, and in the British species pink to purplish in colour. Thus, if the given function is TTritten y=x2, the inverse function 
These are weeds of cultivation growing in fields and waste places. would be written x = l , ~  The two functions determine the same 
F. capreolata climbs by means of twisting petioles. In  past times correspondence between the tu.0 variables. But note that when y 
fumitory was in esteem for its reputed medicinal properties; and 
in England, boiled in water, milk or whey, it was used as a cos- is real and positive in the example just cited. is usually un- 

metic. derstood to stand for the positive square root only, so that the 
The root of the allied species (Corydalis tuberosa) was knoJvn inverse function, which is two-valued, should then be written 

as radix aristolochia, and has been used medicinally for various x=  *\I$. The exponential function Y =  1oX gives a value of Y 
cutaneous and other disorders. for each real value of x. Except when x is an integer these values 

About 1 1  alkaloids have been isolated from it ,  The herbage of are not easily computed. In this case the inverse function is 
Fumaria oficinalis and F, racemosa is used in China as an appli- written x=logIoy, and its values are given in tables of common 
cation for glandular swellings, carbuncles and abscesses, and was logarithms. 
formerly valued in jaundice. Functions of two or more variables occur frequently in appli- 

~h~ climbing fumitory or ~ l l ~ ~ h ~ ~ ~  vine ( ~ d l ~ ~ ~ i ~  fungosa), cations of mathematics. For example, the formula A = i b h  gives 
native to moist lToods in the northeastern united states, tvith the area of a triangle in terms of its base b and altitude h. The 
delicate flowers and foliage, is cultivated as an ornamental vine. formula E = h v 2  gives the kinetic energy of a moving body in 
I t  is suited only to well-shaded places in the wild garden. terms of its mass m and its velocity v. 

FUNCHAL, the administrative centre of the Portuguese Func t ions  of a Complex  Variable.-In the ~ r e c e d i n ~  ex- 
archipelago of the Madeiras; on the south coast of Madeira, amples the variables have been thought of as real variables. The 
in 32" 37' N,  and 16O 54' W. pop. (1960) 100,476 (rnun.). l ts  practical applications of functions of a complex variable are not 
whitewashed houses, in their gardens full of tropical plants, are so easy to illustrate, but are nevertheless very extensive. They 
built along the curving shore of Funchal bay, and on the lower occur, for example, in electrical engineering, in aerodynamics and 
slopes of an amphitheatre of mountains which form a back- in the theory of the potential. In  the case of a ~ o l ~ n o m i a l ,  or, 
ground 4,000 ft.  high. Sumerous country houses (quintas), with more generally, of a rational function, the variables may ob- 
terraced gardens, vineyards and sugar-cane plantations occupy viously be taken to be complex variables if desired, since the 
the surrounding heights. The chief buildings include the cathe- operations of addition, subtraction, multiplication and division 
dral, Anglican and Presbyterian churches, hospitals, opera house, may be performed on complex mmbers  (q.v.), and satisfy the 
museum and casino. In the steep and narrow streets, which are same formal laws as they do for real numbers. However, f m c -  
lighted by electricity, wheeled traffic is impossible; sledges drawn tions of a complex variable may easily be formed in more arbi- 
by oxen and other primitive conveyances are used instead (see trary ways. If we represent the complex variable in the form 
MADEIRA). In minter the.fine climate and scenery attract numer- x = u + h ,  where i is the imaginary unit, and u and V are real, 
ous invalids and other visitois; many foreigners engaged in the we may set f (x)  =P(zc, v) f iQ(u, v),  where for example 
coal and wine trades also reside there permanently. The British P(u, v) =u3+v2,  Q(u, v) =3uv3-v, or (1) 
community was first established there in the 18th century. Fun- P(u,  v) =sin u cos v, Q(u, v) = Z Z L + ~ V ,  or (2) 
chal is the headquarters of Madeiran industry and commerce P(u, V)  =u2-v2, Q(u, v) = 2uv, or (3) 
(see MADEIRA). Funchal is connected by cable with Carcavellos P(u, v) = e" cos v, Q(u, v) = eU sin v, (4) 
( for  Lisbon), Porthcurnow (for Falmouth. Eng.) and St. Vincent where e=2.718 . . . is the base of the natural system of loga- 
in the Cape Verde Islands (for Pernambuco, Brazil). rithms. (See LOGARITHMS.) Other less obvious and less direct 

FUNCTION, in mathematics, an expression, rule or law methods of defining functions will be described later. 
which makes correspond to each value taken by one variable, Geometric Represen ta t ion  of Functions.-Real-valued 
called the independent variable or argument of the function, one functions y =  f(x) of one real variable may be given a geometric 



representation by means of the analytic geometry ( q . ~ . )  of RenC requirement states that  the value of f(x) remains arbitrarily near 
Descartes. The independent variable x is plotted along a number L whenever the point x is sufficiently close to c. When the vari- 
scale on a line called the x-axis, which is usually taken as hori- able x is real, the inequality 1%-cj<fi means the same thing as  
zontal, and the dependent variable y is plotted along a number the double inequality ~ - 6 < x < c + 6 .  When the variable x is 
scale on another line called the  axis which is usually taken as complex, it  means tha t  the Euclidean distance between the  points 
vertical. The graph of the function consists of the points with of the complex plane representing x and c, is less t h a n  6. Cor- 
co-ordinates (x, y)  where y = f (x ) .  For example, the graph of a responding statements apply to  the inequality If(%) - Ll <e. I n  
quadratic function y=a+bx+cx"s a parabola. if cfo. Some the definition of limit it  is frequently required tha t  the  point x 
functions are given only by their graphs. Examples are the tern- shall never coincide with c, so t h a t  if the function has a value 
perature. air pressure and wind velocity as recorded by weather f(c) a t  c, that  value has nothing to do with the existence or value 
bureau instruments. of the limit L. But  this requirement is not essential. T h e  same 

A complex number may be plotted in a complex plane. A logical form of the definition of limit applies to  other cases than  
function of a complex variable is represented geometrically by the ones mentioned above, but  one or both of the restrictions 
a correspondence between two planes. but this graphical repre- on the values taken by  the independent variable and by  the func- 
sentation is not so vivid as that described above for a function tion may need to be changed in form. The  notation lim f(x) = L 
of a real variable. However. it has been found suggestive and x+c 
helpful to use geometric terminology in the theory of functions is used as a shorthand for the sta,tement defined above. This 
in both cases. symbol is to be read, "The limit as  x approaches c of f(x) is L." 

History.-The development of the theory of functions goes Simple examples of limits are the following: 
back to Descartes' publication of his work on analytic geometry 
( 1 6 ~ 7 ) .  The abscissas x and ordinates y of a plane curve are lim (x2 + j ~ )  = 14. (5) 
variables; the curve pictures the dependence of the one on the x-tz 

other. The word "function" seems first to have been used in lim x sin (r/x) = o, if x is a real variable. 
such a sense by Gottfried Wilhelm Leibnitz (1694), who thus 

(6) 
x-fo 

denoted certain lengths such as abscissas, ordinates. tangents, 
normals and radii of curvature, associated with the position of lim I / x Z =  + w , if x is a real variable. (7) 
a point on a curve. J. Bernoulli (1698) applied the term to X+O 

mathematical expressions involving variables and constants. The 
notation f ( x )  was used by Leonhard Euler in 1734 His Intro- lirn 1 

------ =o, if x is a positive real variable. 
dzlctio in Analysin Infinitovum ( I  748) may be regarded as the x-fo I O ~ / = + I  

(8) 

first treatise on the theory of functions. although its point of view lirn 1 -- ~vould now be described as elementary and formal, As in the %-to IOl,z+I - I ,  if x is a negative real variable. (9) 
definition of Bernoulli. a function is identified with its analytic 
expression and according to the form of this expression it is '1, exanlple (j) the value of the limit may be found b y  sub- 
classified as explicit or implicit. algebraic or transcendental. stituting 2 for Y in the given expression, but this is not t rue for 

The 18th century was a constructive period in mathematics, the other cases. In example (7) the inequality J f ( r )  - LI < in  
an epoch of discovery, when scientific accuracy played a sub- the definition of limit is to  be replaced by the inequality 
ordinate role. The first part of the 19th century ushered in the .?> 11,. The function f(x) =sin ( I , ' ~ )  is one Ivhich does not 
present era of criticism. The Thkorie des Jo~zctio~zs anulytiqzres have a limit as approaches zero, sjnce sin ( I / ~ )  oscillates in- 
of Joseph L. Lagrange (179;) was a precursor of this change. finitely oftell betJveen the \-slues + I  and - I .  
Better foundations xere here sought by basing the processes of Continuity.-This is another important concept in the theory 
the calculus on the properties of series of powers of the inde- of functions. A function f(x) is said to be corltinuous a t  x = c  
pendent variable. Analytic expressions \yere still of central in- in case f(.) has a limit as  x approaches c, !vhich equals the value 
terest. but soon a nen- point of view n-as forced upon mathe- f(c) of the function x=c.  An intuitive conception of the 
maticians by the discovery of Jean B. J. Fourier (180;) that a nature of a continuous function may be given by saying t h a t  i t  
single analytic expression, a trigonometric series. may represent, is one graph has no break. HoxT-ever, the theory of func- 
in different domains. ~vhat  had been regarded as different func- tions must corlsider continuous fullctiolls whose graphs cannot 
tions. I t  Tvas believed at first that an arbitrary function could be be as \Tyell as functiorls are continuous a t  some 
represented by a series of Fourier. f hen it appeared that there points and ~iscorltiIluous a t  many others. This makes the  abstract  
Ti-ere necessary restrictions. the way mas open to a treatment of logical form of definition essential, Examples ( I ) ,  (2), ( 3 ) ,  
functions based on their intrinsic properties. In connection vi th and ij) are cases the fullction in is contin- 
his proof of the convergence of Fourier series (1829) Pierre G. uous for e\-ery value may be assiglled to  c, The  fullction 
Lejeune-Dirichlet gave a definition for the term function closely . ,in (,:I,) is not continuous a t  x = o  because it is not  defined 
akin to that at the beginning of this article (It7erke, vol. I ,  p. 135). there, but  if arbitrarily give i t  the \-slue zero jt-hen x = o ,  

A4mong the founders of the modern theory of functions. both theIl it becomes continuous. such a discoIltinuity is called re- 
real and complex, three are ~re-eminent, Augustin L. Cauchy ,oilable. The discontinuities of the functions sin (=/%) and 
(1;39-18j j j ,  Georg F. B. Riemann (1826-66), and Karl Weier- I 
strass ( 181 5-97), To the latter is especially due the arithmetiza- a t  x = o  are not removable. 
tion of the subject, n-hereby all definitions are based on equa!ities dcriDatine of a function, when it exists, is an 
and inequalities concerning numbers. The theory of a w e -  aid irL the study of function. A functionf(x) has a derivative 
gates (see SET THEORY [THEORY OF AGGREGATES]). which fur- f'(x) in case 
nishes a necessary foundation for ideas regarding domains. and 
which arose from the investigations of Georg Cantor (1845-1918), lim f(x+lz) -fix) 
has become one of the most important adjuncts of the theory of /z+o lz = f'(x). (10) 
functions. (See also POIXT SETS.) Its development has been 
connected ~yith recent generalizations of the notion of integration (See C A L C U L ~ S ,  DIFFEREXTIAL AND IXTEGRAL for further dis- 
by Henri Lebesgiie (1902) and others. cussion and examples.) The derivative f'(x) need not exist for 

The Notion of a Limit .  -This is a fundamental concept in all 1-alues of x for which f(x) is defined. This is illustrated by  
the theory of functions. A function f(x) is said to have the limit the example f(s) = r  sin ( ~ / x ) , f ( o )  =o .  
L as s approaches a value c in case for every positive number e klathematicians formerIy a s ~ u m e d  that  every continuous func- 
there exists another positive number 6 such that if Ix-ci <6 tion of a real variable has a derivative except a t  isolated points, 
then j fjx) - Ll <e. If phrased in more intuitive language, this as in the example just cited. \ITeierstrass was the first t o  give a n  



FUNCTION 
example of a cor~tinuous function of a real variable which does 
not have a derivative any\\-here. This example was defined by 
means of a n  infinite series of trigonometric functions. From 
such a n  example it  is easy to  construct a function which has a 
continuous first derivative but has nowhere a second derivative, 
and  so on. 

A n a l y t i c  F u n c t i o n s  of a Complex  Variable.-Functions 
of a complex variable which do not have derivatives are much 
more common than those which do. The functions given by ( I )  

and ( 2 )  do not have derivatives anywhere but  the functions 
given by  (3) and (4) have derivatives e v e r y ~ ~ h e r e .  A criterion 
t o  be used in verifying the last statement will be given in the 
next paragraph. I n  applying the definition (10) of derivative to 
functions of a complex variable it is essential to  notice that the 
variable h is also complex. A function fjx) of a complex vari- 
able x which has a derivative a t  every point x sufficiently near 
a point c of the complex plane (including c itself) is said to be 
analytic a t  c or regular a t  c, and c is said to  be a n  ordinary 
point for f(x). All other points of the complex plane are said to 
be singular points. A single-valued analytic function, sometimes 
also called a holomorphic function, is one w h ~ c h  is regular a t  
some points. Every polynomial in x is a single-valued anal>-tic 
function. 
X function f(zt+iD)= P ( u ,  v)+iQ(u, v) specified by  formulas 

like (I) to (4) is regular a t  a point c=a+ib  if, and only if, the 
functions P and Q have continuous partial derivatives near the 
point c which satisfy the Cauchy-Riemann partial differential 
equations 

aP  - a ~ ,  a p  a~ - _ _ _  -_-_.  
au av av a u  

I t  may also be proved tha t  such a function has derivatives of all 
orders a t  points \\-here it  is regular. This is in marked contrast 
t o  the situation for functions of a real variable. By differentia- 
tion of the Cauchy-Riemann equations and elimination alter- 
nately of the function Q and then of the function P ,  it  may be 
shorn-n tha t  the two components P(u ,  v) and Q(u, v) of a n  analy- 
tic function satisfy Laplace's equation 

A solution P(u ,  v) of Laplace's equation is called a harmonic 
function. Every harmonic function P(u ,  a) has associated with it 
another harmonic function Q(u, v), called its harmonic conjugate, 
such tha t  P j u ,  u)+iQ(zt, v) is an analytic function. Harmonic 
functions of two variables may be used to describe the electro- 
magnetic field around a long straight wire carrying a current. 
If the curves P(u ,  v)=constant in the ua-plane are  the curves 
of equipotential, the curves Q(z6, o) =constant are the lines of 
force, if Q is a harmonic conjugate of P .  Harmonic functions 
also are used in the theory of the flow around a straight aeroplane 
wing. Laplace's equation in three dimensions 

is satisfied by  gravitational and electric potentials a t  the points 
of free space. (See SPHERICAL HARMONICS.) 

A mapping or correspondence bet~veen two planes is called 
conformal or isogonal in case corresponding pairs of intersecting 
curves always meet a t  the same angle in the two planes. When 
also the sense or direction of rotation is preserved under a con- 
formal mapping, the correspondence is determined by a n  analytic 
function of a complex variable. Conversely, every analytic func- 
tion determines a conformal mapping. The notion of conformal 
mapping may be applied in the case of curved surfaces as well 
as  planes. For example, a map of the earth's surface may be 
conformal. 

Functions of a complex variable also have applications in the 
theory of numbers. I t  seems surprising a t  first sight tha t  proper- 
ties involving only whole numbers should be provable by means 
of such functions. 

Formula (4) may be used to define the exponential function 
cufi" for complex values of the argument. The definitions of 
the trigonometric functions for complex arguments may then be 
based on the formulas of Euler: 

- e-zz eiz+e-iz 
sln x = ------ , cos x = -. 

2 i 2 

Other methods of defining these functions will be mentioned later. 
I n t e g r a l  of a F u n c t i o n  f(x).-This may be defined as  

another function g(x) whose derivative g'(x)=f(x). Such an 
integral is also called a n  antiderivative, an indefinite integral, or a 
primitive function. The possibility of finding an antiderivative 
for a given function is a matter of luck. ,2 large part of elemen- 
tary integral calculus is taken up with devices for finding such 
antiderivatives in simple cases. In  order to be sure of the 
existence of the entity searched for, and for other reasons, it  is 
desirable to consider other definitions of the concept of an in- 
tegral, of a constructive type. 

For functions of a real variable, one of the simplest of these is 
the one which is used in elementary calculus, which was given by 
Riemann, and is known by  his name. Let the function f(x) be 
defined on the interval a s  x 5 b, and let this interval be par- 
titioned into a finite number of parts A,%, of which the longest 
has length L. Let a point x, be selected arbitrarily in each part 
A,%, and multiply the functional value f(x,) by the length of the 
corresponding part A,%. We may denote the sum of all such prod- 
ucts for a particular partition of the interval from a to 6 by the 
symbol 

2j(xz)A,x 

where me have used the symbol A,x to stand also for the length of 
the part A,x. If this sum Zfjx,) A,x has a finite limit I as the 
length L of the longest part approaches zero (this limit I being 
the same for all methods of partitioning the interval and choosing 
the points x, in the parts) then this limit I is called the Riemann 
integral or definite integral from a. to b of the function f(x) and 
is denoted by the symbol 

Whellj(x) is continuous, it  is not difficult to  prove the existence 
of its deiinite integral. I t  is easily seen intuitively that  when in 

r 

addition the values of f(x) are all positive, f(x) dx gives the 1. 
area bounded by  the x-axis, the ordinates x = a  and x = b, and 
the graph of y =f(x). I t  is in fact convenient to  define the area 
as equal to this integral. 

For functions of a complex variable, the definite integral be- 
comes a line integral and its value may depend on the path of 
integration. Let us suppose that  x=+(t) is a continuous complex- 
valued function of the real variable t on the interval c s t s d ,  
and let this interval be partitioned into a finite number of parts 
A,t. Let A,x be the increment of x corresponding to the increment 
Ad, and let x,=+(t,) where t ,  is chosen arbitrarily in the interval 
A,t. Then the points x, lie on separate short arcs of the curve C 
whose equation is x=+(t). I n  case f(x) is defined for x on the 
curve C and the sum 

2f(x,)A,x 

approaches a finite limit I when the length L of the longest 
interval Aif approaches zero, this limit I is denoted by the symbol 

and called the l i n e  i n t e g r a l  of f(x) along the pa th  C. I n  examples 
( I )  and (2)  its value depends on the path, but  in examples (3) and 
(4) its value depends only on the ends of the path. 

The  F u n d a m e n t a l  Theorem of I n t e g r a l  Calculus.-For 
functions of a real variable, this theorem states that  iff(x) has a n  



antiderivative g(x ) ,  and also a Riemann integral f ( x )  dx ,  then ib 
J 

the latter equals g(b) -g (a ) .  For functions of a complex variable, 
i t  states that if f ( x )  ha., an ant ideri~at ive g(x)  (nhich is under- 
stood to be single-valued) throughout a region R of the complex 
plane, then f ( 1 )  has also a line integral along any curve C in the 
region R, and if C begins a t  the point a and ends a t  b, then the 
line integral equals g(b) -g (a ) ,  and so is independent of the path. 

Cauchy's I n t e g r a l  Theorem.-This states that  if f ( z )  is an 
analytic function of the complex variable x in a region R 15 hich is 
simply connected ( that  is, R is all in one piece and has no holes 
in it), then the line integral of f ( x )  is independent of the path. 
From this xTe find that  f ( x )  must also have an antiderivative. 
This theorem of Cauchy is the basis for the larger part of the 
modern theory of functions of a complex variable. An immediate 
consequence is Cauchy's formula 

where C is a simple closed curve enclosing the point b and lying 
1~1th its interior in a region where f ( x )  is regular. The fact 
sho~vn by this formula, that  the values of f a t  points inside the 
curve C are determined by its values on C, is a remarkable 
property of analytic functions of a complex variable. The 
property that  analytic functions have derivatives of all orders is 
proved by successive differentiation of Cauchy's formula. This 
formula ma)- also be used to prove Taylor's theorem, ~ h i c h  
states that near an ordinary point b an analytic function may be 
expressed by means of an infinite series of powers of the form 

Singular i t ies  of A n a l y t i c  Functions.-These are of variois 
kinds. .A singular point is called removable in case it becomes 
an ordinary point when the function is properly defined at the 
point. X singular point b is a pole forJ(x) in casc thcre is another 
function g ( x )  ~ ~ ~ h i c h  is regular and not zero a t  h, and a positive 
integer m such that  near b we have f ( x )=g(x ) l ( x -b ) " .  For 
convenience we say that  f ( x )  becomes infinite a t  a pole. All 
other singularities of single-valued functions are called essential 
singularities. The behaviour of a function near an essential 
singularity may be very peculiar. 

By the a?zalytic cotzfi?zttatio~z into a region R2 of a function 
f ( x )  which is regular in a region R1 ol~erlapping R? me mean a 
function g(x)  which is regular in R? and such that g(x )= f ( x )  in 
the common part of RI and R2. If the process of analytic con- 
tinuation is repeated a number of times we sometimes obtain a 
continuation h ( x )  regular in the original region R1 but having 
different values from J(s) there. This fact makes the considera- 
tion of multiple-valued functions necessary. A simple example 
of such a function is v'y which has tn-o values except at the 
origin. If we start with the value of v'Tv-hich is positive when x 
is positive, and continue analytically through a sequence of re- 
gions forming a single loop around the origin, me arrive at  the 

value of d x w h i c h  is negative when n is vositive. The origin is - 
a branch point for the tn-o-valued function v'. This type of 
singularity is not encountered with single-valued functions. For 
the geometric representation of multiple-valued functions it is 
found convenient to substitute a multiple-sheeted Riemann sur- 
face for the plane of the independent variable. 'I'his is especially 
useful in the theory of algebraic functions and their integrals. 

Methods of Defining a Function.--,I function may be de- 
fined by means of a power series. For example the series 

XS x5 
sin x=x---+-. . ., 

3 !  5 !  
x 2 x4 

cos x =  I--+-. . . 
2 !  4! 

could be used to define these functions for all complex values of 
x. Other types of series than power series, and also infinite 
products, may be used when convenient. An important case is 
the series of Fourier, expressing a function in terms of sines and 
cosines, 

f ( x )  =ao+al cos x+az cos 2x+. . . 
+bl sin x+bz sin zx+ . . 

Such representations are of great importance in physics, in t h e  
study of IT-ave motion and other oscillatory phenomena. 
X fullction may be defined by the values of y satisfying a n  

equation involving x and y.  For exampie y = v'x is defined by  
the polynomial equation y2 -1 = o. Every function y = f ( x )  de- 
fined by a polynomial equation bet\\-een x and y, such as  x2y3- 
x3y+x= I ,  is called an algebraic function. Transcendei~tal func- 
tions may be defined by other types ef equations. For example, if 
the function sin x is known, the function y =cos x is defined by  
the equation sin2 x+y2= I if vie take the solution y \\hich has 
the value + I  when x = o.  The solution of x =  el for y gives the 
in\-erse function y =logex, ~ ~ h i c h  is a multiple-valued function 
having infinitely many values when x is complex. Sometimes func- 
tions are most convenientlq- defined by means of differential equa- 
tions. For example y = sin x is the solution of the differential equa- 
tion d2y, dx2+ y = o having y = o ,  dyl d.r = I when x = o, and 
y = cos x is the solution of the same equation having y = I ,  d y / d x  
= o  when x=o .  I n  special cases the solution of a differential 
equation may be represented as a line integral. For example, 

1og.x =lxg. The value for this integral may be shomn to depend 
x 

on the number of times the path encircles the origin in t h e  com- 
plex plane. Some functions are more conveniently defined by 
means of definite integrals. For example. 

r ( x )  = e-t t z - I  dl. 1. 
I t  may be shown that  when ?z is a positive integer r ( n )  = (n- I)! 
Integral equations may also be used to determine functions. Thus  
the function f ( x )  =sin x for x on the interval from o t o  T is a 
solution of the integral equation 

where the kernel G(x ,  t )  = (r -x) t / l r  for ts x and G ( x ,  t )  = 
(a-t)x/:/?r for t>x .  \'er>- frequently it turns out tha t  the various 
properties of a function are most conveniently studied by  uslng 
srveral methods of representing it. 

Abstract  F u n c t i o n  Theory.- Many of the advances in the 
modern theory of functions have been made possible by  proceed- 
ing from the basis outlined above to a more abstract and general 
point of view. The functions considered in the calculus of varia- 
tions (q.v.) are integrals such as 

whose values depend on the shape of a curve x=+(t) ,  y =+(t). 
The calculus of variations mas one influence which led t o  the  
consideration of functions whose arguments and values range over 
domains defined on]>- by descriptive properties. These abstract 
idea? hax~e been found to have value in such fields as ballistics 
and quantum mechanics. Mention should also be made of the  
more general theories of integration known by the names of 
Lebesgue and T .  J. Stieltjes. These theories have been very useful 
in modern mathematics and its applications. 

BIBLIOGRAPHY.-E W. Hobson, The Theory of Fzdnctions o f  a Real 
T'arinble and The Theory of Foz~tier's Sertes, vol i, 3rd ed. (1927) ,  v01. 
ii, 2nd ed (1925) ; J Pierpont. The Theor3 of Fz~nctzons o f  Rral T'avi- 
ables, vol i (19oj).  vol, ii (1912) ; E T. Copson, A n  Introdz~ction to the 
Theory of  Functtons of a Complex Variable (1935), D. R. Curtiss, 
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Analytic Functions of a Complex Variable (1926) ; J. Pierpont, Func- 
tions of a Conzplex Variable (1914) ; P. Franklin, A Treatise on Ad- 
vanced Calculus (1940) ; E. Goursat, A Course in Mathematical A~zalysis 
(translated by E. R. Hedrick and Otto Dunkel), vol. i (1904), vol. ii 
(1916-17) ; E. C. Titchmarsh, The Theory of Functions (1932). Of 
these, the book by Curtiss is a short and readable introductory account 
of the theory of functions of a complex variable. The books by Frank- 
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(L. M. G.) 

FUNCTIQNAL PSYCHOLOGY: see P~YCHOLOGY, HIS- 
TORY OF. 

FUNCTIONS, ANALYTIC. A function f (z )  is said to be 
analytic in a two-dimensional region if, a t  each point of the region, 
the derivative f'(z) exists. Analytic functions are also called holo- 
morphic, monogenic, regular or regular-analytic functions. 

HISTORICAL BACKGROUND 

The theory of analytic functions was created by A. L. Cauchy, 
who, in 1814, began the task of integrating between complex lim- 
its. His results were first made known in 1825. Cauchy's theory 
applies to functions having a unique derivative, and complex inte- 
gration is the tool which gives the results. Cauchy used his new 
ideas to lay the foundation for a theory of ordinary and partial 
differential equations, including applications to problems in mathe- 
matical physics. 

The other two founders of the theory of analytic functions were 
Bernhard Riemann and Karl Weierstrass. In  1851 Riemann out- 
lined a theory in which the analytic function is defined by a pair of 
harmonic functions joined by the so-called Cauchy-Riemann equa- 
tions, and in which the values of the function form a geometric 
entity that later came to be known as a Riemann surface. In the 
same paper the problem of conformal mapping was formulated. 

Weierstrass lectured in Berlin from 1864 on, and by 1876 his 
fame was well established. He replaced intuition by logic and in- 
troduced a careful study of real numbers and limiting processes. 
His basic point of view was that analytic functions are defined by 
power series which are linked by a method of analytic continua- 
tion. Both he and Riemann devoted considerable effort to the 
theory of Abelian functions and integrals. (See COMPLEX NUM- 
BERS; FUNCTION; FUNCTIONS, SPECIAL.) 

FOUNDATIONS 

Complex  Numbers  a n d  t h e  Complex  Plane.-The complex 
numbers form a field (see FIELDS). The elements of this field are 
ordered pairs of real numbers (a,b) for which equality, addition, 
multiplication and scalar multiplication are defined by 

(i) (a,b) = (c,d) if and only if a = c, b = d 

(ii) (a,b) + (c,d) = (a + 6, b + d) 
(iii) (a,b) . (c,d) = (ac - bd, ad + bc) 

(iv) c . (a,b) = (ac,bc) 

The associative, commutative and distributive laws hold; (0,O) 
acts as zero, (1,O) as unity. From (iv) the result 

is obtained, using the classical notation. The numbers (a,O) are 
identified with the real numbers a so that (1,O) = 1, and (0,l) = i 
may be written. 

The notation (a,b) suggests the geometric representation of the 
complex number a + bi by the point (a,b) in an ordinary Euclidean 
plane. The x-axis is then called the real axis, and the y-axis the 
imaginary one. An alternate representation is by the vector join- 
ing (0,O) with (a,b). The length r of this vector is called the 
absolute value of the complex number c = a + bi and is written 
l c l  = r. The angle 6' which the vector makes with the positive 
real axis is called the argument, 0 = arg c. Thus 

c = r (cos B + i sin 6') = reie (2) 

The point a - bi = F is called the conjugate of c. I n  the geo- 
metric representation of complex numbers, addition becomes 
vector addition. The absolute value of a product is the product 
of the absolute values: and the argument is congruent to the sum 
of the arguments (mod. 27r). 

The plane used for this representation is known as the complex 
plane. The complex variable is usually denoted by z = x + iy. 
There is an extensive geometry of the complex numbers based on 
this representation. For the following discussion it is important 
to realize that the equation iz - cl = r represents a circle with 
centre at c  and radius r and that the inequality lz - cl < r defines 
the interior of the circle, often called a disk. 

Functions.-The idea underlying the function concept is that 
of a correspondence, or of a mapping of one set of objects D,  
called the domain, upon another set of objects R, called the range. 
If there is a unique definite object Q of R corresponding to 
every object P of D, then Q is said to be a function of P and 
is written Q = f ( P ) .  In  the present case D and R are sets of 
complex numbers and D will be a domain in a narrower sense, 
namely, an open connected set (often called a region). This 
means that for every point of D there is a small neighhourhood 
which is also in D,  and that any two points of D may be con- 
nected by a broken line in D. 

A function f (z )  defined in D may be continuous there. This 
means that if z is near to z0 in D, then f(z)  is near to f(zo) in R .  
The differentiable functions form a subclass of the continuous 
functions. In the present case f ( z )  is said to be differentiable at  
a point zo in D if the ratio 

approaches a finite limit when z approaches zo, the limit being in- 
dependent of how z approaches zo. This limit is known as the 
derivative of f (z)  a t  z = zo and is denoted by f '(zo) (see CALCU- 
LUS, DIFFERENTIAL AND INTEGRAL). If f'(z) exists everywhere 
in D, the function f (z )  is said to be holomorphic or analytic in D. 
The term analytic, however, will be used below in a more general 
sense. 

The formal rules of the calculus apply to complex-valued func- 
tions. Thus, sums and products of functions holomorphic in D 
are also holomorphic in D, although in the case of a quotient the 
points where the denominator is zero must be excepted. If n is a 
positive integer, zn is holomorphic in the finite plane; this implies 
that every polynomial is a holomorphic function and that rational 
functions are holomorphic except a t  the zeros of the denominators. 

If f(z)  = U(x,y) + iV(x,y) is holomorphic in D, then the 
real-valued functions U an& V have partial derivatives with re- 
spect to x and y which satisfy the Cauchy-Riemann equations 

where the subscripts indicate differentiation with respect to x 
and y. Conversely, if a pair of real-valued functions has con- 
tinuous partials in D which satisfy (4 ) ,  then f = U + iV is holo- 
morphic in D. The functions U and V are known as conjugate 
harmonic or logarithmic potential functions. They satisfy La- 
place's equation 

This is the two-dimensional analogue of the equation satisfied 
by the Newtonian potential. 

Power Series.-The basic class of holomorphic functions is 
formed by the power series; i.e., series of the form 

Such a series converges for a given z if the sequence of partial 
sums converges to a finite limit (see SERIES). This may happen 
only for z = a or, a t  the other extreme, for all values of z. I n  
general there exists a positive number R, known as the radius 
of convergence of the series, such that (6) converges (even abso- 
lutely) for lz - a1 < R and diverges for every z outside the 
circle /z - a [  = R, known as the circle of convergence. The value 
of R is given by 

1 1 - 
- = lim sup ja,ln 
R 

The sum of the series in / z  - a1 < R is a holomorphic function 
F(z) ,  whose derivative can be obtained by termwise differentiation 
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of (6) .  T h e  resulting power series has the  same radius of con- 
vergence and may  be  differentiated as  often as desired. Thus  
F ( z )  has derivatives of all orders. According t o  Weierstrass, t he  
series defines a n  element of a n  analytic function. Further ele- 
ments can be  obtained b y  elementary rearrangements of (6).  

If Ib - a1 < R, write z - a = (z - b) + ( b  - a) ,  expand the 
nth power of this expression by the binomial theorem, multiply by e, 
and add. Collection of terms results in a Taylor's series 

which converges at  least for /z - bl < R - la - 51. If the radius of 
convergence of (8) exceeds this value, then the new series defines a 
holomorphic function in a disk which overlaps the old one. In the 
intersection of the two disks the functions coincide; outside, each 
function defines the analytic continuation of the other. The new 
element (8) can be rearranged in the same manner and gives rise to 
further new elements. The totality of such elements (with some ad- 
junctions, see below) constitutes the analytic function defined by (6 ) .  
In this process, it is possible to get back to the starting point with an 
element distinct from (6). The number of distinct elements having the 
same centre z = a is a t  most countable. 

I t  may happen that (6) is not continuous outside its circle of con- 
vergence, which in this case is said to be the natural boundary of the 
function F(z) .  In a certain sense this is the rule rather than the ex- 
ception; the phenomenon is apt to present itself if the coefficients ex- 
hibit recurrent nonperiodic irregularities, such as very long gaps between 
terms, or if the coefficients have only a finite number of distinct values 
which do not recur periodically. 

T H E  CAUCHY THEORY 

Cauchy 's  I n t e g r a l  Theorem.-A rectifiable curve C is given by 
z = g( t ) ,  0 5 t 5 1, where g ( t )  is continuous and of bounded varia- 
tion. If f(z) is continuous on C, then the Riemann-Stieltjes integral 

exists. If D is a simply connected domain with f (z)  holomorphic in 
D, and if C is a simple, closed, rectifiable curve in D, then 

This basic theorem, announced by Cauchy in 1825, is the source of 
most of the results in analytic-function theory. First, it gives a repre- 
sentation of f(z) in terms of its boundary values on C. If z is interior 
to C, then 

f(z) = J C f o d t  t - z  

The integral can be differentiated with respect to z under the sign of 
integration as often as desired, and 

Thus the existence of a first derivative implies the existence of deriva- 
tives of all orders. 

R e p r e s e n t a t i o n  Theorems.-Cauchy's formula (11) can also be 
used to obtain ex~ansions of f ( z )  in infinite series. The Cauchv kernel 
( t  - z)-' is expanded in a s&ks of the desired type; multiplication by 
f ( t )  and termwise integration then gives the corresponding series for 
f (2).  In this manner, for instance, Taylor's series (formula [8] with F 
replaced by f ) ,  which converges in the largest circle with centre at b in 
which f (2) is holomorphic, is obtained. Laurent's series is obtained in 
an analogous manner: 

it is valid in the largest annulus 0 5 R I  < lz - bl < Rz 5 a in which 
f (z)  is holomorphic. Various expansions of holomorphic functions in 
so-called interpolation series are obtainable by the same method. 

If in (13) R I  = 0, the point z = b is an isolated singularity of f(z).  
This singulality is removable if & = 0 for n < 0. I t  is a pole of order 
7l.z i i  a-m # 0 but a-r = 0 for k > m ;  it is an essential singularity in 
the remaining case. The coefficient a-I is known as the residue of f(z) 
a t  z = b. In the case of a pole, If (z) ( is uniformly large in the neigh- 
bourhood of z = b. The function f(z) is assigned the value at 
z = b and the expansion (13) is adjoined to the elements which define 

the analytic function. At an essential singularity no value can be as- 
signed to the function; in fact, f (z) assumes every value infinitely often, 
with a t  most one exception, in every neighbourhood of z = b (Dmile 
Picard, 1880). 

R e s i d u e  Theorem.- Formula (10) must be modified if f(z) is not 
holomorphic inside C .  Suppose that the only singularities are isolated 
and that  none are on C. Then 

where the summation extends over the residues of the integrand inside 
C. This residue theorem of Cauchy also has a large number of applica- 
tions. Cauchy used it to evaluate definite integrals-a problem of con- 
siderable practical importance. For example, in electrical engineering 
the desired solution of a system of linear differential equations with 
constant coefficients occurring, for instance, in network analysis, may 
turn out to be an inverse Laplace transform 

where F(z)  is a rational function. The value of the integral is the sum 
of the residues of the integrand in the domain to the left of the line 
of integration. Cauchy also used his residue theorem for the first rigor- 
ous discussion of series expansions arising in boundary-value problems 
of mathematical physics, and this is still a valuable method. The resi- 
due theorem also plays a central role in the theory of elliptic functions. 

Another important application of the residue theorem is the principle 
of the argument. Suppose that  inside C there are no singularities other 
than poles of f(z) and that no pole or zero lies on C. If the residue 
theorem is applied to  the logarithmic derivative of f (z), i t  is found that  
the change in the argument of f (z) as z describes C in the positive sense 
equals 2 a  times the difference in the number of zeros and poles of f (z) 
inside C. 

SELECTED APPLICATIONS 
The following paragraphs outline a few other central topics in the 

theory of analytic functions. Many others could be added. 
Principle of the Maximum.- Let f(z) be holomorphic in a 

domain D and let M < co be the supremum of If(z) 1 in D. Then 
either If(z)l < M everywhere in D or f(z) is a constant C, with 
CI = M. If f(z) +O, the same alternatives hold for the infimum of 
f (z )  1 .  If U(z) is harmonic in D, it can have neither a maximum nor a 

minimum in D. Let M ( r  ; f )  be the maximum of If (z) 1 in IzI 5 r. If 
M ( r  ; f )  is bounded for all r, then f (8) is a constant (J. Liouville) . In  
1908 the principle of the maximum was extended by E. Phragmen and 
E. Lindelof to give information on the boundedness and rate of growth 
of f (z) near singular points. 

E n t i r e  and M e r o m o r p h i c  Functions.- A function f (z) is entire 
(integral in British terminology) if  i t  is holomorphic in the finite plane. 
I t  is transcendental if it does not reduce to a ~olynomial .  I n  1876 
Weierstrass showed how to  construct an entire function of given zeros. 
An entire function without zeros is of the form exp [g(z) l ,  where g(z) 
is also entire. Entire functions are classified according to their order 

lim sup log log M(r;f) *-+" log r 

where 0 5 p 5 a. The order is closely related to the asymptotic be- 
haviour of the coefficients of the defining power series and imposes an  
upper bound on the frequency of the zeros. 

An entire function takes on every value infinitely often, with a t  most 
one exception. This theorem, proved by Picard in 1879 by use of the 
elliptic modular function, has been in the centre of attention ever since. 
Elementary proofs have been found by E. Bore1 and by E. Landau, 
and the theorem also follows from a mapping theorem due to A. Bloch 
(1924). I t  is now a simple consequence of an elaborate theory of the 
distribution of the values assumed by an entire or meromorphic func- 
tion developed by F. Nevanlinna and R. Nevanlinna starting in 1924. 

A function having only polar singularities is said t o  be  meromorphic. 
The representation of such a function by partial fractions was given 
bv G. Mittaa-Leffler in 1877. 

- ~ o r r n a l  ~ami1ies.-A uniformly convergent sequence of holomo~ - 
phic functions converges to a holomorphic limit. It suffices that the 
uniform convergence holds on the (rectifiable) boundary of the region. 
A sequence of functions {f,(z)} holomorphic and uniformly bounded 
in a domain D which converges in a point set with a limit point in D 
also converges to a holomorphic limit everywhere in D (G.  Vitali, M. B. 
Porter, 1903). A uniformly bounded family of holomorphic iunctions 
contains a uniformly convergent sequence. The study of such "normal 
families" is lar ely due to P. Montel. 

c o n f o r m a f  Mapping.- Every simply connected domain D having 
at  least two boundary points can be mapped conformally onto the unit 
disk. This is Riemann's mapping problem, formulated in 1851 and 
completely solved around 1913. Such a mapping is one-to-one and 
angle preserving. There are important applications to  the theory of 
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wing profiles and to other problems of fluid mechanics as well as to 
electric and magnetic fields. A multiply-connected domain can be 
mapped conformally on various canonical domains of the same con- 
nectivity. See also AX.ALYSIS; AKALYSIS, COMPLEX; GROUPS, CON- 
TIUUO17S. 
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FUNCTIONS, SPECIAL. I n  mathematics this term is com- 
monly reserved for those functions frequently applied in various 
branches of mathematics, physics. chemistry and other sciences 
(see F u s c ~ ~ o x ) .  I t  is customary to divide them into elementary 
and higher transcendental types; frequently they include only the 
latter. The most important elementary functions are the ex- 
ponential. logarithmic and trigonometric, combinations of these, 
and others that are related to them (see EXPONEXT; LOGARITHMS; 
TRIGONOMETRY). 

I n  the past, some of the most illustrious mathematicians took 
a hand in the investigation of higher transcendental functions; 
in the 20th century, E.  T.  Whittaker (1873-1956) and those in- 
fluenced by him developed special functions as a valuable means 
of attacking problems in applied mathematics. Special functions 
continue to be used as a valuable tool, although their importance 
has declined somewhat with the advent of high-speed electronic 
computers. 

Higher transcendental functions vary greatly as to their origin. 
nature and applications and no adequate classification of them 
exists. The one large group sho

w

ing some degree of unity con- 
sists of the hypergeometric functions and others that are related 
to them. These arise from ordinary linear differential equations 
of the second order, and their principal applications occur in con- 
nection with partial differential equations of mathematical physics. 

I n  the following discussion some of the more important higher 
transcendental functions will be considered. 

E l l i p t i c  a n d  A b e l i a n  Functions.- The integral fR(x,y) d x  
can be evaluated in terms of elementary functions if R is a rational 
function of x and y, and y v s  a polynomial of degree two or less 
in x. .in evaluation in terms of elementary functions is impossible 
in general if y2 is a more involved function of x.  

If y v s  a polynomial of degree three or four, the integral is 
known as an elllptic integral and the functions arising in the in- 
version of such integrals are elliptic functions (9.v.). These are 
doubly periodic and thus generalizations of the (simply periodic) 
trigonometric functions. If y2 is a polynomial of degree higher 
than four. the integral is a hyperelliptic integral; and the integral 
fR(x,y)  d x  is an abelian integral if R is a rational function of 
x and y, while y is an algebraic function of x ,  i . e . ,  a root of an 
equation P(x,y) = 0 \?here P is a polynomial in x and y. The 
systematic study of such integrals was initiated by Niels Abel in 
1826, Karl G. Jacobi solved (1532-34) the inversion problem for 
hyperelliptic integrals, and G. F. B. Riemann, Karl kveierstrass 
and others developed the theory of 2p-fold periodic functions of 
p complex variables which are needed to solve the inversion prob- 
lem for abelian integrals. The resulting functions are called 
abelian functions and were found to have many applications in 
algebraic geometry, topology, the algebraic theory of numbers and 
other fields of mathematics; they also influenced the development 
of the general theory of functions of complex variables. 

The G a m m a  F u n c t i o n  a n d  Rela ted  Functions.- The 
gamma function originated in an attempt to generalize the fac- 
torial function ( ~ e e  C ~ M B I N A T ~ R I A L  AKALYSIS n !  = 1.2 . . . . . n 
to nonintegral values of n. Leonhard Euler defined (1729) the 
gamma function as the limit of a product from which Euler's 

m 
integral of the second kind, r ( z )  = e-t te1 d t  can readily 

0 

be derived, r ( n  f 1) = n!,  ~ ( z  + 1) = z ~ ( z ) .  The gamma 
function is a meromorphic function with simple poles a t  z = 0, 
- 1,  -2, . . . . Karl F. Gauss investigated the function a (2) = 
r ( z  + 1)  (also denoted by z!) .  Weierstrass represented l / r ( z j  
by an infinite product (1856); this is an entire function with 

simple zeros at  z = 0, -1, . . . . 
The gamma function is applied in combinatorial analysis. in the 

evaluation of infinite and improper integrals. in the solution of dif- 
ferential and difference equations and in many other branches of 
mathematics. I t  and related functions are ubiquitous in prob- 
ability theory and statistics, and in mathematical physics and 
engineering mathematics. 

Some of the functions related to the gamma function are (1) 

the beta function (p,q) = J1 tp-l(I - I)"' d f  (Euler's in- 
0 

tegral of the first kind) = r i p )  r ( q ) i r ( p  + q ) ;  (2) the log- 
arithmic derivative $(z) = d log r ( z ) / d z  of the gamma function; 
(3)  the incomplete gamma functions 

(4) the exponential integral, sine integral and cosine integral, 
which are related to r ( 0 , z )  ; and (5) the error functions and Fres- 
nel integrals. which are related to y(4.z) and T (4.2). 

Riemann's Z e t a  Function.- The zeta function was known to 
Euler (1 737). The first great discoveries relating to it were made 
by Riemann (1859). Many results have been extended to A. Hur- 

m 

witz' zeta function ((s,a) = C ( a  + n)-8, related to Riemann's 
zeta function {js)  by means of"7:sj = f ( s , l ) .  

{(s has a simple pole at s = 1 and is regular a t  all other points. 
Euler's product. ((s) = a (1  - p-8)-1 in which p runs through 
all primes and Re s > 1, shows that ((s) has no zeros when 
Re s > 1, and this in conjunction with Riemann's functional equa- 
tion 2l-* r ( s )  ((s) cos (saI2)  = 7 ~ "  ((1 - S) shows that the only 
zeros of { ( s )  for Re s < 0 are the "trivial zeros," s = - 2 ,  -4, 
-6, . . . . All nontrivial zeros of ((s) must lie in the strip 
0 L Re s 6 1 of the complex plane, and Riemann conjectured 
(in 1859) that these zeros lie on the central line, Re s = 4, of this 
strip. In  investigating this problem mathematicians tremendously 
enriched mathematical analysis, discovered many important prop- 
erties of {(sj and made some progress toward a solution; yet a 
full proof of Riemann's hypothesis about the zeros of the zeta 
function has not been given. 

Ar i thmet ica l  Funct ions,  f (n)  , are defined for all positive 
integers n. Examples of such functions include the number of 
distinct primes dividing n ;  the number of (positive) divisors of n; 
the number of nays in which n can be represented as a sum or 
a product of a given number of positive integers; the number of 
integers between 1 and n which are prime to n (Euler's function) ; 
p(n)  = 1 for n = 1, = if n is the product of m distinct 
primes, = 0 if IZ is divisible by the square of a prime (Moebius' 
functionj. Such functions have important applications in number 
theory, combinatorial analysis, and counting problems. Bernoulli 
numbers (q.v.1, Euler numbers (q.v.,, Stirling numbers (q.v.i ,  
and other numbers defined as coefficients in the expansion of gen- 
erating functions are also arithmetic functions, with applications 
in mathematical analysis as well as in the fields mentioned above. 

Hypergeometr ic  Functions.-The hypergeometric series 

was known in 1769 to Euler, who discovered many of its proper- 
ties; it was investigated by Gauss (in 1812, in the first adequate 
discussion of the convergence of any infinite series). by Riemann 
(in 1857), and by many other outstanding mathematicians. This 
series is of great historical importance since its investigation ini- 
tiated far-reaching developments in the theory of convergence and 
the general theories of analytic functions and ordinary linear dif- 
ferential equations; and it is of great importance in modern mathe- 
matics since a large number of the most important special functions 
are related to the hypergeometric function F(a,b;c;z), which is 
defined by the hypergeometric series. 

The hypergeometric series satisfies the differential equation 
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z(1 - z)y" + [c - ( a  + b + l ) z ]  y' - aby = 0 

which is called the hypergeometric equation and is an important 
source of information for properties of the hypergeometric func- 
tion. Twenty-four solutions of the hypergeometric equation can 
he expressed in terms of hypergeometric series, and the relations 
between these solutions lead to transformations of hypergeometric 
series. T ~ v o  distinct hypergeometric series whose corresponding 
parameters a, b, c differ by 0, 1, or - 1 are called contiguous. Any 
three contiguous hypergeometric series are connected by a linear 
relation. The derivative of the hypergeometric series is a multiple 
of a contiguous series and is linearly connected with the original 
series and a contiguous series. Of the numerous integral represen- 
tations of the hypergeometric function the oldest and best known 
is Euler's, 

F(a,b;c;z) = 
r ( b ) r ( c  - b)  

(1  - zt)-"dt 

( R e  c>Re  b>O) 

Generalized hypergeometric series, 

and in particular the confluent hypergeometric series (a;c;z), 
have also been extensively investigated. ,F, satisfies the general- 
ized hypergeometric differential equation 

d 
in which 6 = 2-. Among other generalizations and related func- 

dz  
tions are the hypergeometric series of several variables and basic 
hypergeometric series; a sample of the latter is 

( 1  - 1 - b ( 1  - a ) ( l  - aq) ( l  - b ) ( l  - bq) Q(a,b;c;z) = 1 + - --------- + --- 
1 - 1 - q ( 1  - c ) ( l  - cq)( l  - q ) ( l  - q2) 22 

Among the tremendous number of higher transcendental func- 
tions related to the hypergeometric series we mention: Legendre 
functions (see SPHERICAL HARMONICS). Bessel functions and the 
classical orthogonal polynomials (cf. below), and among those 
functions arising out of differential equations related to the hyper- 
geometric equation, Lam&, Mathieu and spheroidal functions (cf. 
below). 

Bessel Functions.-These are solutions of the Bessel differen- 
tial equation 

z2y" + zy' + (z2  - p2)y = 0 
and are sometimes called cylinder functions. They first appear 
in the investigations by Daniel Bernoulli (in 1732) and Euler (in 
1764) on vibrations of a heavy chain and a stretched membrane; 
they are named after Friedrich W. Bessel, who used them in the 
theory of planetary motion. In modern times they frequently 
occur in connection with wave propagation problems in optics, elec- 
tromagnetic theory. elasticity, fluid motion and many other fields; 
also in potential and diffusion problems. They are among the most 
useful higher transcendental functions, and many volumes of nu- 
merical tables are available for them. 

One solution of Bessel's differential equation is the Bessel func- 
tion of the first kind (sometimes called "Bessel function" shortly), 

and two further solutions are the two Bessel functions of the third 
kind or, Hankel functions, H p ( l )  = J ,  + i Y ,  and H,(2)  = J ,  - 
i Y,. If z is replaced by iz, the resulting differential equation is 
called the modified Bessel equation and its solutions are modified 
Bessel functions. These also have been extensively tabulated. 
If z is replaced by i"x, the real and imaginary parts of the resulting 
functions are known as Kelvin functions. 

When p is the half of an odd integer, the Bessel functions can be 
expressed as (finite) combinations of elementary functions, and 
this is the only case when such an expression is possible. When 
p = i +, the Bessel functions can be expressed in terms of Airy 
functions, Ai(z) and Bi(z), which were encountered, about 1838, 
by George B. Airy in his researches in optics. 

Many functions can be expanded in series or integrals involving 
Bessel functions. Some of these expansions have a direct signifi- 
cance in physics, as in the representation of a plane wave by super- 
position of cylindrical waves. 

O r t h o g o n a l  Polynomials.-A system of polynomials p,(x), 
12 = 0, 1, 2 ,  . . . , where p, is a polynomial of degree n in x, is said 
to be orthogonal on the interval (a ,b)  with respect to the weight 
function W(X)  (which is assumed to be nonnegative) if 

[ p.,(x)p.(x)w(x)dx = 0, where m + n 

and the system is called an orthonormal system if it  is orthogonal 
and so normalized that 

There is a well-developed general theory of orthogonal polyno- 
mials. Among the many special polynomials of great importance, 
the best knonn are the classical orthogonal polynomials, nhich are 
enumerated In the folloning table together ~q i th  their intervals of 
orthogonality and weight function. 

Classical orthogonal polynomials 

Legendreor spherical . . . 
Chebichev. . . , , . 
Gegenbauer or ultraspherical. . 
Jacohi or hypergeometric . . 
Hermite . , . . . . 
(generalized) Laguerre . . . 

1 Weight function , 

, 

. 
. 
. 
, 

Of these, Chebichev polynomials can be expressed in terms of 
trigonometric functions, Jacobi polynomials (and their special 
cases including Legendre and Gegenbauer polynomials) in terms of 
hypergeometric series and Laguerre and Hermite polynomials as 
confluent hypergeometric series. 

The importance of orthogonal polynomials is derived largely 
from the possibility of ex~andina "arbitrary" functions in series 
of orthogonal polynomials: such expansions are frequently used 
both in pure mathematics and in problems of physics and engi- 

Intervals of 
orthogonality 

-ai b 

neering (see FOURIER SERIES). 
Lamk, Math ieu ,  a n d  S imi la r  Func t ions  occur mainly in con- 

nection with partial differential equations of mathematical physics 
(potential equation, wave equation, etc.) when the boundaries 
involved are elliptic cylinders (Mathieu functions), spheroids 
(spheroidal functions) or ellipsoids (Lam6 functions, Lami: wave 
functions). They satisfy linear ordinary differential equations of 
the second order which may be considered generalizations of the 
hypergeometric equation. The theory of these functions is much 
less complete than that of the functions more directlv related to 

- 1  
-1 
-1 
-1 
-m 

0 

the hypergeometric series, and with the exception of Mathieu func- which can be expressed in terms of generalized hypergeometric 
series, either in terms of ,F, or in terms of ,F,; it also can be ex- tions and spheroidal functions no extensive numerical tables exist. 
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FUNDAMENTALISM. T h e  term Fundamentalism is used 
in two related but clearly distinguishable senses: ( I )  to  designate 
what  is more generally called a conservative type of Christian 
thought.  as opposed to the  liberal or modernist tendencies mhich 
became influential in the lat ter  part  of the  19th century and still 
more  so in the  first part  of the 20th; and (2)  as  the  name of a spe- 
cific conservative movement with its own organizations and agen- 
cies devoted to  the propagation of a definite doctrinal program 
( the  Five Points of Fundamentalism) which, i t  was claimed! con- 
s t i tu te  the  indispensable elements of the  t rue  Christian faith. I n  
t he  first of these senses, the  term is more  often used b y  liberals 
t o  describe conservat$ve: than by conservatives to  describe them- 
selves. I n  the second sense, i t  lost the  wide currency that i t  
had  in the  first three decades of the  20th century and. though 
what i t  stands for is by  no means extinct, the  movement which it 
describes changed its methods and less frequently used tha t  name. 
These  two aspects of Fundamentalism will be treated separately. 

C la s s i ca l  Or thodoxy. - In  Fundamentalism considered merely 
as  a reaction against the liberalizing tendencies of modern thought. 
there was nothing new except that  it was a reaction against some- 
thing new. The  content of its teaching was identical xvith that  
of classical Protestant orthodoxy. I t s  purpose was nothing more 
than to  preserve unchanged the presuppositions and convictions 
of Reformation Protestantism and also of Roman Catholicism in 
regard to  the nature of Christianity as a redeillption religion, the 
place of the supernatural and the miraculous in Christianity and 
t h e  nature of the Bible as being in every par t  an  authoritative 
revelation of the mind and purposes of God. With  rare exceptions. 
all Christian thinkers prior to  the  middle of the  19th century 
had been Fundamentalists in this sense. The  exceptions are im- 
por tant  in the total history of religious thought, but  their imme- 
diate influence was not sufficiently widespread to  invalidate this 
generalization, especially when applied chiefly to  preaching and 
the  life of the churches. 

S e w  and disturbing elements began to enter  the  religious situ- 
at ion with the  critical study of the Bible by  the  methods of histori- 
cal and literary analysis ("higher criticism"), the  popularization 
of the  concept of evolution and its application to  the interpreta- 
t ion of the whole process of human culture including religion. and 
the  delayed impact of Kantian and post-Mantian philosophy on 
theological thought. In  addition to  these, or including them alli 
was the  enhanced prestige of the scientific spirit and scientific 
method.  I t  was not simply the existence of these forces and 
tendencies but their infiltration into the religious thought of both 
clergy and laity that  gave alarm to  those who adhered to what 
was nox- coming to be called the "older view" of the  Bible and 
Christianity. T h e  actual divergence of views was most clearly 
marked with reference to views of the  nature of the inspiration 
of t he  Bible and consequently of its authority. Liberal evan- 
gelical theologians did not deny the  divinity of Christ (though 
most  of them thought "deity" was too strong a t e rm) ,  nor did 
they doubt the reality of the supernatural or of God's redemptive 
purpose,  but  they rejected the presupposition tha t  the  entire 
Bible is the inerrant " ~ i ~ o r d  of God." and insisted that ,  as JVilliam 
Newton Clarke put i t ,  the most reverent at t i tude toward the Bible 
is t o  take i t  for what the critical and scientific study of its text 
and  i ts  history indicates tha t  it actually is. 

Fundamentalism Proper.- The specifically Fundamentalist 
movement was foreshadowed by a series of conferences in which 
a str ict  view of biblical inerrancy and a literalistic interpretation of 
t he  Bible were applied to  emphasize the premillennial second com- 
ing of Christ. A Bible conference a t  Swampscott, Mass., in 1876 

was fol!omed in 18;7 by a Prophetic conference a t  New York city. 
The  notable Niagara Bible conferences had Seen held annually fo r  
nearly 2 0  years before putting forth the Five Points which were 
to  become the fundamentals of Fundamentalism. The  Five Points, 
which were the hard core oi Fundamentalist doctrine as long as that 
term mas used in its strict sense, were: the plenary inspiration and 
inerrancy of Scripture; the deity of Jesus; the virgin birth of Jesus; 
substitutionary blood atonement; the bodily resurrection and premii- 
lennial second coming of Christ. This Bible conierence movement, with 
its strong "prophetic" coloration, was vigorously evangelistic and re- 
vivalistic. A volume entitled Jesus Is Coming, by %" E. B.," was 
given a subsidized circulation oi about 2,000,000 copies in the United 
States and 1,000,000 abroad. Beginning in 1909 a series oi 12 books 
under the general title T h e  Fundanzentals was published and widely 
circulated at the expense oi two wealthy brothers, Lyman and Milton 
Stewart, who also established and endowed the Los Angeles (Ca!if.) 
Bible institute. Other Bible institutes, notably the efficient Moody 
Bible institute in Chicago, Ill., took up the task of training preachers, 
evangelists and Christian workers who would be untouched by the 
modern influences which, it was believed, were contaminating the 
standard theological seminaries. This phase of Fundamentalism u7as 
strictly undenominational. As liberal thought permeated the semi- 
naries, the literature and the missionary agencies oi  leading denomina- 
tions, the conservative forces within these denominations organized 
themselves for resistance and a second phase oi  fundamentalism bcgan, 
while the first still continued. 

Baptists.--4. G .  Strong, president emeritus oi  Rochester Theological 
seminary, visited Baptist foreign missionary stations and in A Tour o f  
the Al!fissions (Philadelphia, 1918) reported his alarm at  lapses f!om 
orthodoxy, especially in regard to the inerrancy of the Bible. The 
weekly T$.atciznzan-Exa?i?i)zer follo~ved with a demand for an investiga- 
tion of the seminaries. Suspicion in regard to the divinity school cf 
The University oi Chicago had already led to the founding of the 
Korthern Baptist Theological seminary in Chicago (1913), and the 
Rochester seminary also n-as reparded as suspect. In May 1930 a Pre- 
Convention conference on Fundamentals of Our Faith was called by 
150 members oi the Northern Baptist convention. h t  the immedi- 
ately subsequent convention, the Fundamentalist group, with J.  S. 
Massee as principal spokesman, continued to urge scrutiny of the semi- 
naries and the adoption of a strict statement of iaith, which was sub- 
stantially the Philadelphia and New Hampshire Confessions. The 
majority of the convention, however, follovc~ing Cornelius Woelfkin, 
affirmed confidence in the seminaries and the sufficiency of the S e w  
Testament as a statement of Baptist faith. The Fundamentalists 
iornlally organized their iorces in the Baptist Bible Union of America 
(1923), which adopted 18 articles of faith. Its triple presidency was 
J .  Frank Sorris in the south, LV. B .  Riley in the north and T.  T. Shields 
in Canada. John R. Straton led in the east with his Baptist Funda- 
mentalist League of Greater New York and Vicinity. State chapters 
were formed. Attack was centred largely on the boards of missions. 
The union disavowed any intention to "disturb existing Baptist ai-  
filiations," but at  the same time it recommended the undenominational 
"Bible Institutes and Bible Conierences conducted by Christian Funda- 
mentalists." The Southern Baptist convention, more conservative than 
the northern, contained more Fundamentalists but had less conflict 
because the liberal forces on the other side urere so few. The energies oi 
the Baptist Bible union as an organization mere spent by 1929. In 
the north. however, the Fundamentalists, after several years oi agitation 
and preconvention sessions, separated in 1947 from the Northern Bap- 
tist convention and organized the Conservative Baptist Association of 
America. 

Presbyterians.- The strain of Fundamentalism which appeared 
in the Presbyterian Church was, for the most part, only a staunch ad- 
herence to classical Protestant orthodoxy. The tensions resulting from 
the infiltration of biblical criticisnl had already been ielt and the storm 
period passed before the campaign oi the Fundamentalists as such had 
begun to affect deeply the organized life of the great denominations. A 
long controversy over the revision of the Confession of Faith was 
ended (1903) by the adoption of 11 amendments. The conservatives 
viere pleased that the revisions were so slight and the liberals, that there 
mas any revision at  all; peace prevailed. though the basic issues re- 
mained. On May 21, 1922, Harry Emerson Fosdick, a liberal Baptist 
then preaching regularly for the First Presbyterian church, X e ~ v  York 
city, delivered a sermon entitled, "Shall the Fundamentalists Win?" 
This precipitated lively controversy. The general assembly of 1923 
directed the New Tork presbytery to see to it that the pulpit should 
conform to the church's Coniession of Faith and reaffirmed its own 
"five points" of 1910. The same assembly defeated the candidacy of 
LT7illiam Jennings Br:;an ior the post of moderator. The 1927 general 
assembly adopted a report of a special commission which denied that 
the assembly had the constitutional right to set up such formulas as the 
"five points" as tests oi orthodoxy. This is regarded as a crucial action, 
since it left room for a considerable degree of liberalism in the church. 
Differences both theological and administrative in regard to the policies 
of Princeton Theological seminary led to the \\-ithdrawal of an ultra- 
conservative g 1 . o ~ ~  headed by J .  Gresham Llachen and to the organi- 
zation of LVestminster seminary, Philadelphia (19?9), an Indcpender~r 
Board for Presbyterian Foreign Llissions (1933) and, in 1936, a sepa- 
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rate denomination, the Presbyterian Church in America, which later 
(1939) took the name the Orthodox Presbyterian Church. 

Methodists.- Having recently had unhappy experience with two 
heresy cases-H. G T.  Mitchell, a professor at Boston university (1895), 
and Borden P.  Bowne (1904-08)-the Methodists were generally in- 
disposed to a resumption of hostilities when the Fundamentalist move- 
ment arose. There was a definite slant toward a more liberal view of 
the Bible and toward stress upon the "social gospel." This was seen 
in the church's publications and in the courses of study for ministers. 
An organized group of militant L'essentialists" opposed but could not 
check this tendency. The Kew Jersey conference was the storm centre 
of this protest. The question of maintaining a strict ban on "sinful 
amusements" was an issue, as well as biblical criticism. A conserva- 
tive Methodist League for Faith and Life (1925) functioned with 
diminishing effectiveness for a few years. A rather high degree of 
theological conservatism has gone along with the denomination's 
characteristic emphasis on evangelism, but the antagonisms of the Fun- 
damentalist controversy did not leave deep scars. 

Disc ip les  of Christ.-The influence of new views of the Bible and 
of more liberal theology was scarcely felt in this communion before 
189.5 and produced no wide response until several years later There 
has been strong, but generally unorganized, resistance to the liberal 
movement. The conservatives never called themselves Fundamentalists, 
and the issues did not prove to be identical with the Five Points of 
Fundamentalis~n. The biblical question has been central In place 
oi  a specific doctrine of the atonement and a premillennial second com- 
ing-in neither of which they took much interest-conservative Dis- 
ciples substituted renewed insistence on immersion and opposition to 
open membership; i.e., the admission of the unimmersed. 

Ir, 1916 a Bible College league was organized to clear the new learn- 
ing out of the College of the Bible, Lexington, Ky., and to instigate 
scrutiny of other institutions. This campaign failed. About 1920 
there was the beginning of heated criticism of certain missionaries, 
especially in China, and of the missionary society which supported 
them, chiefly on the ground that open membership was being prac- 
tised. A Christian Restoration association became the agency of this 
opposition; an annual Korth American Christian convention, the rival 
of the International Convention of Disciples of Christ; and a Xew 
Testament Tract society (later merged with the Restoration associa- 
tion), its publishing agency. Many conservative so-called Bible col- 
leges and institutes have been organized to train ministers opposed to 
co-operation through the general missionary and benevolent agencies. 

P r o t e s t a n t  Ep i scopa l  Church.-Fundamentalism in its stricter 
meaning had little to do with such disharmonies as have arisen in this 
communion Planes of cleavage appeared between the Catholic and 
the Evangelical party, and between those who insist on rigid adherence 
to the Thirtv-Xine Articles and those who do not. B i s h o ~  William 
Lawrence's a e a  (Oct. 1923) for theological freedom in the church was 
promptly answered by a pastoral letter from the house of bishops 
(Kov. 1923) insisting on strict conformity. The more conservative 
group has so little in common with the Fundamentalists that the term 
has no proper application in this connection. The Episcopal Church 
has schools of thought and there have been tensions between them, but 
in general it has been able to contain them without disastrous conflict. 

Antievolution.- Interdenominational Fundamentalism reached its 
climax of intensity and publicity in the decade during and after World 
War I. A huge World Bible conference (1919) in Philadelphia, Pa., led 
to the organization of the World Christian Fundamentals association. 
A campaign of great intensity was directed toward drawing a sharp 
line between Fundamentalists on one side and all non-Fundamentalist 
Christians and non-Christians on the other. Stress on the literal iner- 
rancy of the Bible in matters of science and history inevitably brought 
evolution (4 .v . )  under discussion. Antievolution had long been a posi- 
tion held by ultraconservatives generally. The Fundamentalists at- 
tacked the teaching of evolution in the schools. Tennessee made it a 
criminal offense. ( S e e  SCOPES TRIAL, THE). 

Antievolution laws were passed by three other states-Mississippi 
(1926), Arkansas (1928) and Texas (1929). Although the Funda- 
mentalist associations continued to exist for several years, interde- 
nominational Fundamentalism of this type had lost its drive. IX7hat 
remains is a strong body of theological conservatism in most oi the 
great denominations, an important L'neo-orthodox" movement which 
many regard as providing a scholarly middle way between liberalism 
and Fundamentalism and a considerable number of independent Funda- 
mentalist churches. Many of these last were loosely united in the 
Independent Fundamental Churches of America, organized at Cicero, 
Ill., in 1930. This association required its member churches to sever 
every connection with any denomination and to subscribe to 16 articles 
of faith which include the original Five Points of Fundamentalism. 
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FUNDY, BAY OF, a n  inlet of the North Atlantic, separating 
New Brunswick f rom Nova Scotia. It was first explored by the  

sieur de  Mon t s  in 1604 and named by him L a  Baye Franqais. I t  is  
94 mi. long and 32 mi.  wide a t  t he  mouth,  bu t  narrows toward the 
head, where i t  divides into Chignecto bay to  the nor th  (\I-hich sub- 
divides into Shepody bay and Cumberland bas in j  and Lfinas hasin 
to  the south. T h e  Bay of Fundy is remarkable for  the  great  rise 
and fall of the tide. which a t  the head of the bay has been known 
to  reach 70 f t .  The  incoming tide creates the  \vell-knoxrn re- 
versing falls a t  the mouth of the St.  John river, and rushes u p  the 
Petitcodiac river to beyond Lfoncton in a bore f rom 3 to  6 ft .  
high. There is a 25-ft. rise and fall of the tide in Passamaquoddy 
bay, which forms part  of the boundary between New Brunswick 
and the state of Maine. T h e  large areas of tidal marshlands a t  
rhe head of the Bay of Fundy attnacted Acadian settlers before 
1750, and have since been diked for agricultural use. T h e  bay 
has numerous harbours. of which the chief are  St .  John and  St. 
Andrews in New Brunswick and Digby (on a n  inlet known as 
Annapolis basin) and Hantsport  in Kova Scotia. See also FUNDY 

NATIONAL PARK. (C. W. RD.) 
FUNDY NATIONAL PARK, in New Brunswick. Canada, 

covers 80 sq.mi. on the Bay of Fundy, famous f o r  i ts  high and 
fast-running tides Along the shores of this historic bay  began 
the earliest settlement in Canada with t$$fgrival of Champlain 
and the  sieur de  Monts.  Skirting the  reg@@, c ~ a s t  for eight miles 
and extending nine miles inland, the pa rk  rises ta a n  elevation of 
1.000 i t .  I t  is richly forested, and in aubumn its maple-covered 
ridges and great expanses of rolling hills become a sea of crimson 
and gold. T h e  park was established in 1950. 

There  a r e  no natural  bathing beaches, but  a large heated  salt- 
water swimming pool was built in the  park.  Other facilities 
include a n  open amphitheatre for  plays, concerts and  other activi- 
ties, a golf course overlooking the bay, and a recreation and 
sports centre. Accommodations include cottages of French chalet 
design and a number of camp grounds and trailer parks.  

(J. G. P.) 
FUNERARY RITES AND CUSTOMS. Rites  and cus- 

toms connected with the disposal of the dead a re  as  universal as 
the phenomenon of death itself. Since the conscious realization 
of death as  the inevitable end of every human life is one of the 
most distinctive and central features of human  experience. i t  is  
only natural  that  every actual occurrence of death should be  an 
occasion for  the living to  react to this fact  b y  appropriate be- 
haviour. Structures and mechanisms tha t  m a y  well derive from 
the ultimately biological instincts of self-preservation and fear of 
death acquire, on the  human level, a n  "existential" significance: 
our very experience of life itself is determined b y  ou r  awareness 
of its finality and its orientation toward death.  T h e  corpse, repre- 
senting the human subject suddenly become a mere  object ,  con- 
fronts every m a n  with his own ultimate alienation f rom his 
subjective individuality. M a n  must deal with this threat  t o  his ex- 
istence on a psychological level; he  must readjust and  reaffirm him- 
self by  actualizing appropriate attitudes and b y  expressing them 
in corresponding behaviour. Not  in vain has m a n  been described 
b y  many  writers as the "eternal protestant" against death,  des- 
perately and  often pathetically refusing to  accept i ts  inexorable 
finality. On the sociological level, death represents the  destruction 
of extant sets of intersubjective, social relationships, necessitating 
readjustments in various spheres. Roles of authority as  well as  
positions of political and family status become vacant  and have 
to be filled, "wives" become "widows," redistribution of property 
becomes necessary, etc. Against the elements of disruption and 
change introduced b y  death. society has to  emphasize the  p e m a -  
nence of its values, institutions and culture patterns (including 
the place accorded therein to  the transitory and mortal  individual). 

Hence,  death customs are  susceptible of both psychological and 
sociological interpretations. It is the culture-often more  particu- 
larly the  religion-of any particular group tha t  defines and 
institutionalizes the meaning of death, theoretically as  well a s  be- 
haviourally, b y  assigning specific roles to  i ts  various members and 
functionaries (priests, family, mourners) and b y  prescribing spe- 
cific rites and practices. Death  customs therefore generally form 
a complex involving a number of interrelated cultural trai ts  which 
function together i n  a more  o r  less consistent and  meaningful way. 
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Whatever the rituals may do for the deceased, they certainly also 
perform a function for the living; i.e., for the surviving potential 
diers. The attitude toward death and the dead reflects on the gen- 
eral life of the individual and the group. 

I t  is not surprising, therefore, that funerary customs in most 
societies by far exceed the practical. rational minimum required 
for  the mere disposal of the body. Not only is the actual disposal 
more or less ritualized, at times even very elaborately so, but it is 
also surrounded by a great variety of preburial and postburial 
rites. some of them extending over a long period after death and 
burial (e.g., mourning, memorial customs, ancestor worship). 

V a r i e t y  of Customs.-The variety of death customs is im- 
mense. Even on one small Melanesian island 21 different manners 
of disposal of the dead have been counted. There are many de- 
scriptive and comparative accounts of funerary customs available. 
as well as many speculative interpretations. Only a brief and 
schematic survey can be attempted here. To  venture beyond de- 
scription to interpretation would require detailed analyses of par- 
ticula*r groups and culture areas. That the basic problem is the 
same in prehistoric, illiterate, ancient, medieval and modem socie- 
ties is borne out by the fact that in the 20th century death "is 
big business in the U.S., where more money is spent upon funerals 
and accessories each year than is spent on all hospitals and sani- 
taria'' (JV. M .  Kephart, "Status After Death," American Sociologi- 
cal Review, vol. 15. p. 636 [1950]). 

The immense variety of death customs is due to many factors 
and influences-geographical, cultural and historical. I t  is the 
particular conlbination of these factors that is distinctive and de- 
cisive. Thus mummification could originate only in areas with a 
dry climate (Egypt) and ni th the necessary preservative materials 
(z.g., Tibet with its salt lakes or New Mexico ~ ~ i t h  its saltpetre 
caves). In  northern areas where the ground is frozen most of the 
year, inhumation is obviously impossible. Prevailing notions re- 
garding the origin of man ("dust to dust"; cf. Gen. iii, 19) or of 
the tribe or clan (hence, orientation of tomb in the appropriate 
direction), as well as beliefs concerning the individual's destiny and 
afterlife (re~ncarnation, judgment, reward and punishment, con- 
tinued life in some farzxvay land or island), play an important part. 
Migrations, conquest and other forms of culture contact may lead 
to combinations of diverse or even conflicting patterns. Of course, 
the mythological or rational explanations offered by particular 
groups are not always or necessarily co

r

rect as accounts of the past 
origins or present functions of their mortuary customs. But 
whereas general interpretations of funerary rites as such are a mat- 
ter of sociological theory. the specific interpretation of details, 
especially uhen they are very widespread, is more often than not 
in the nature of unverifiable speculation. 

T w o  M a i n  Interpretations.- The two main types of over-all 
interpretation can conveniently be labeled as functionalist and 
structuralist, respectively. The former, deriving mainly from the 
anthropologist Bronislaw Malinomski, considers death customs as a 
social mechanism for readjustment and release of tension. Violent 
and conflicting emotions (e.g., horror of death and love for the 
deceased, the desire to break the ties with the dead but also to 
maintain them) find normative expression in the obsequies and 
mourning rites "which endorse and duplicate the natural feelings 
of the survivors; they create a social event out of a natural fact." 
The rituals with their underlying religious notions counteract "the 
centrifugal forces of fear, dismay, demoralisation" and provide 
"the most po~verful means of reintegration of the group's shaken 
solidarity, and of the re-establishment of its morale" (Malinow- 
ski). The ultimately psychological basis of this approach is re- 
jected by the structuralists, who emphasize that ritual tends to 
bulld up tension and not merely to provide release.  mile Durk- 
heim, the father of the structuralist approach, noted that socially 
prescribed denlonstrations of grief (wailing, seif-laceration) might 
be out of all proportion to the actual strength of the individual 
emotions. The real function of ritual is not to release emotions 
but to create and manifest them and thereby to affirm the basic 
values of society. A nidow's wailing provides no comfort, but 
it publicly reasserts the significance and value of the marital tie 
at the very moment of its suspension and dissolution by death. 

Even so, psychological factors no doubt also play their part, and 
depth psychology in particular has shown to what extent death 
customs may answer unconscious needs and attitudes arising out 
of feelings of guilt, desire for expiation. and fears (e.g., due to 
death wishes or other repressed ambivalent relationships to the 
deceased, to oneself or to others). 

Ambivalence Toward  t h e  Dead.-Almost all authorities 
have commented on the basic ambivalence underlying death cus- 
toms, notably the horror of death and the dead on the one hand, 
and the desire to perpetuate the bond on the other. Defilement 
and pollution emanate from the corpse; yet a remarkable lack of 
dread and even positive familiarity are equally in evidence : mourn- 
ers may lie down on the corpse, kiss it, or anoint themselyes with 
the exuding fluid However. even rites intended to assist the de- 
ceased in his afterlife, to provide for his variously conceived needs 
(food offerings. rituals, prayers) and to speed him on his way to his 
ultimate destination (the land of the dead, paradise. nirvana) often 
imply the concurrent intention to get rid of him and to prevent his 
return either as body or as ghost. The treatment of the corpse 
(burial, cremation, breaking of bones, tying of hand and feet), 
the tabu on mentioning the name of the deceased, and many other 
customs have been interpreted in this sense. Some tribes even 
have a special ceremony of "burying the soul." The soul or ghost 
likes to linger by the body or near the living; hence it must be 
chased or lured away and its return prevented. Doors or windows 
may be opened for a moment after death but then immediately 
shut again; in China and Basutoland a hole is made in the roof. 
The corpse may have to be carried out through a specially made 
hole or entrance so that the ghost may not find the way back. 
For the same reason the mourners may return along a different 
route from the burial or even efface their footprints. Special pre- 
cautions may be laken against haunting or "u,alking." The sever- 
ance of the ties is, a t  times, effected slowly and by degrees: there 
may be carousing ''with" (i e., in the presence of) the corpse dur- 
ing the preburial wake; the Koryaks (northeastern Siberia) even 
play cards on the corpse. 

Rites of Passage.-\lrhatever specific ideas prevail regarding 
afterlife in the different cultures, death is generally regarded not 
as an absolute end but as the transition from one particular world 
or kind of existence to another. The attendant rituals are there- 
fore passage rites (9.v.) consisting of rites of separation, rites 
of transition and, finally, rites of incorporation of the deceased 
in his new world. The burying of utensils and the destruction of 
property, in addition to simplifying problems of inheritance. also 
serve to finalize the separation of the deceased from the world of 
the living Yet although the purpose of mortuary rites often is to 
speed the ghost to the ghost-world and to implore him not to 
trouble the living, the opposite tendency is equally often a t  work. 
The bond, albeit on a different basis, between the quick and the 
dead is ceremonially re-established, the latter granting protection 
and blessings to the former (see ANCESTOR WORSHIP). Hence 
the deceased may also be preserved in whole (mummification of 
holy men in Tibet and their preservation in chortens as objects 
of veneration) or in part (e.g. relics, ancestor skulls kept in places 
of honour [Melanesia] or worn as amulets [Andaman Islands] ). 
The dead may return and visit the living as recognized "super- 
naturals" or as ghosts; on such occasions they may be welcomed 
and entertained, either gladly or with fear accompanied by pre- 
cautionary measures (Zufii pueblo dances, Greek a~zthesteria, 
Trobriand buloma feasts). Many death customs represent a com- 
promise between the conflicting tendencies. Hence it is often 
difficult to be sure of the exact significance of a rite; e.g., to de- 
cide whether a particular funerary amulet was meant to protect the 
dead or the living. Coins placed on the corpse or in the grave may 
ensure that the deceased suffers no penury or can pay the boat- 
man's fare nhen he is ferried over to the land of the dead, but they 
may also be meant to prevent him from returning and fetching his 
property. 

PRE- AND POSTBURIAL RITES 

I t  folloxvs from the above that the actual disposal of the body 
is merely part of a larger sequence of actions, beginning with the 
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onset or imminent expectation of death and ending with the final 
cessation of mourning (or even later). On the imminence of death. 
a strictly regulated procedure, varying in different cultures. is fol- 
lo~zed: family and friends are notified, and priests are called in 
to assist ni th  prayer, confession or other ministrations. In many 
parts of Europe it is customary to stop all clocks in the house 
at the moment of death. to cover all mirrors (or even rvindows), 
to extinguish the hearth fire and light a new one, etc. The corpse 
may be washed. shrouded, dressed up, dyed. or laid on the ground 
or in state; often lights and ritual objects (e.g., a crucifix among 
Roman Catholics) are placed near it. The time that has to elapse 
betmeen death and disposal is generally regulated by religion. 
5ocial cuitom and (in some countries) law; it may be filled mith 
nailing and other prescribed manifestations of grief. religious cer- 
emonies, banquets and wakes (q v.). The manner of exit from 
the house and the procession to the place of disposal are similarly 
subject to detailed regulations. Religious obsequies may be cele- 
brnted nt the house, a t  the place of disposal or-between the two- 
at  a place of religious worship. The actual diqposal of the body 
map include the provision of the dead man's necessities, such as 
amulets, food and grave goods (~veapons, tools, treasures). These 
may be given in actual fact. including the killing of a man's (usually 
a ruler's) wives and slaves to minister to his wants (in many an- 
cient and some primitive civili~ations) or merely s~mbolically 
(paintings or cheap imitations). Sometimes the objects or imita- 
tions are burned or destroyed so that the deceased may profit from 
their apiritual essence. 

Disposal is followed by a more or less fixed time of mourning. 
varying for different mourners and relatives. and involving a num- 
ber of prescr~bed actions and avoidances: a funerary banquet, 
mourning distinctive appearance and attire (disheveled hair, near- 
ing of specific colours, such as the black crape in use until recently 
in Europe), prayers and offerings, food and speech tabus (among 
many primitive tribes), abstention from certain forms of amuse- 
ment and social life, purification ceremonies and the like. Society 
participates with the immediate mourners: there may be obituary 
notices and speeches visits of condolence, attendance at the vari- 
ous ceremonies. The postburial rites formally end with secondary 
disposal, unveiling of the tombstone or similar ceremonies. though, 
in a sense. they may continue as long as there is anyone to per- 
form memorial rites a t  the tomb or elsexi~here. 

Almost everywhere the proper performance of the funerary 
ritual or. a t  least, the proper disposal of the body, is held to be of 
the utmost importance-either to ensure the admittance of the soul 
to the land of the dead and to save the living from his vengeance. 
or simply as an act of piety. For example, where interment is the 
traditionally required mode of disposal, its neglect may be con- 
sidered as a great misfortune for the deceased (cf. Jer. xvi, 4). pre- 
venting his soul from finding rest (Suetonius, Caligula 59) or from 
entering the Elysian fields (Tertullian. De a?tin~a Ivi). Sepulture 
was instituted by the gods as a sacred duty (Sophocles. Antigone 
454 ff 'i, and God himself buried Moses (Deut. xxxiv. 6 ) .  Burial 
must be given even to enemies (Euripide~. Sr~pplices 524-7; 
Pausanias. Descriptio~z of  Greece ix. 32, 9) and to unbelievers 
(Muslim fzqh), indeed to all from whom it has been aithheld 
( I1  Sam xxi, 12-14). I t  is a particular act of charity to bury 
remains found in a desert or when traveling; according to Jetiish 
lam this duty even suspends the rigid rules of levitical purlty ap- 
plying to priests At least a symbolic gesture of burial should be 
made by throwing some earth on a corpse mhich one happens to 
find (Horace. Odes i. 28. 23-5). The Greeks used to give cere- 
monial burial "in empty clothes" to those who died at sea (Euripi- 
des. Helen 1241-33). 

DISPOSAL O F  THE DEAD 

Different methods of disposal are practised not only by different 
cultures but, occasionally, also among a single people. Where this 
is so, the mode of disposal is usually determined by cultural and 
social differences: membership in a particular social group. totem 
or clan association; degree of initiation in a secret or ritual so- 
ciety; rank as commoner or chief: sex; achievements and ethico- 
social status (criminal, hero. saint); manner of death (suicides 

and \\omen who died in childbed are given different treatment 
in most primitive societies. and special rules often also apply to 
those who died by an extraordinary "act of God." e.g., being 
struck by lightning) ; special circumstances (e.g , twins, among 
the Nuer. are not buried but placed in the fork of a tree) ; religious 
persuasion ibIuslims. orthodox Jews and Roman Catholics insist 
on inhumation; a pious Buddhist may forego cremation and prefer 
to feed his carcass to the animals and birds); and various other 
factors. Also, the details of any one particular method. the 
elaborateness of the funerary ritual as ~vell as of the preburial 
and postburial rites. and the time taken over the ceremonies, vary 
according to the afore-mentioned differences. Those who do not 
"belong" to a recognized group or class (e.g.. unbaptized children 
or excommunicates) are treated differently from full members of 
the community. Among some tribes the social ascription deter- 
mines even the classification "alive" and "dead": the very aged 
or tho4e n h o  have been ill very long are considered as dead and 
may be buried even though still alive. The main methods of 
disposal are as follo~vs: 

Inhumation.- Interment is one of the oldest methods, prac- 
tised at least from the Mousterian (Middle Paleolithic) onward. 
Usually in contracted or extended position. though at  times even 
sitting or standing, the corpse may be placed in immediate con- 
tact ~ i t h  the earth or protected by matting. stone slabs, pottery 
jars or urns (pithoi), or a coffin (among seafaring people also in the 
form of a canoe). Alternatively the tomb may be lined ~ ~ i t h  
matting. bricks etc. Orientation varies according to religious and 
other social traditions; e g., views about the direction and location 
of the land of the dead, or traditions about the direction from 
which the ancestors (or totemic an~es tor )  of the clan of the de- 
ceased had come-the land of the ancestors and that of the dead 
being often identical. Muslims are laid on their right side, facing 
Mecca: Buddhists (where they bury) lie face u p ~ ~ a r d  with the 
head to the north, like the Buddha when he died; Christian tradi- 
tion preferred the feet toward the east, ready to rise and to meet 
Christ when he appears on the Mount of Olives. Burial usually 
takes place singly, though in collective cemeteries near the set- 
tlements. more rarely in the settlement or even in the house, and 
occasionally in sites chosen for special reasons (crossroads, 
churches). 

Similar to inhumation is cave burial. Natural or artificial caves 
(burial chambers and niches or shafts ni th  side vaults hexn into 
the rock) are knonn from prehistoric, present-day primitive and 
some ancient civilizations (e.g., Knossos, Sicily. Fiji Islands, 
South American Pueblos). Mass graves are dug only in IT-artime 
or after major catastrophies. RIemorials, varying from a simple 
stone or nooden board to sumptuous mausoleums. may be erected 
over the tombs. (See also CEXETERY; COFFIN ; RIONUMENTS AND 

~IE\ IORI \LS;  SCVLPTURE. SEPULCHRAL; TOMB.) 
Cremation.-De~truction of the body by fire is norld-wide 

in incidence Appearing in Europe nith the late Seolithic banded- 
pottery culture, it began to displace inhumation tonard the later 
Bronze Age. Since then the ~ T T O  alternative methods have co- 
existed. Ousted by Christianity in the late Roman empire, 
cremation experienced a revival in more recent times. In many so- 
cieties cremation is associated with rank and status; it  may be 
accorded to chiefs only or. conversely. to criminals I t  is the usual 
method of disposal among Hindus and frequent among Buddhists. 
In  ancient Egypt, China and Israel, cremation was excluded by the 
respecti\ e beliefs; e.g , the view that immortality depended on 
the preservation of the body, veneration for the dead ancestors 
or belief in the resurrection of the body. Cremation may be par- 
tial only; the remains (bones, ashes) are then buried, scattered 
or preserved. Only rarely is it complete. in which case the bones 
are ground. mixed with combustible matter and burned again. 
The details of the procedure (place, time, kind of timber used) are 
generally regulated by tradition, in modern countries also by sani- 
tary requirements. Explanations of the origins of cremation are 
speculative. to prevent magic being performed with the corpse. to 
prevent "n-alkinp" to llberate the spirit and speed it upward 
I India) etc 

In  the same \yay as tombs were originally conceived as "houces" 
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for the dead (tomb chambers. house-shaped sarcophagi), urns too 
could be given the shape of a house (as among the Etruscans), 
thus indicating that the idea of a dwelling for the dead may have 
persisted even in cremation cultures (See also CREMATION ) 

Conservation.- The preservation of the whole body is gen- 
erally regarded as the most extreme form of the denial of death. 
Knolrn particularly from ancient Egypt (see MLTMMY), it was 
also practised by many other groups, among them some of the most 
primitive (Australia, Torres strait) ,  though usually reserved for 
high-ranking persons only (chiefs, priests, kings). The methods 
used vary from simple desiccation (e.g , smoke-dry~ng) or treat- 
ment of the body with mineral or vegetable preservatives (usually 
after evisceration), to the most modern techniques of embalming 
(9.v.).  The custom originated in countries with a suitably dry 
climate. Surprising similarities have been noted in the more highly 
developed techniques used in distant areas (e.g., Egypt and Central 
and South America). Where only parts of the corpse are to be 
preserved (e.g , skulls for ancestor cults) or to be disposed of in 
some other way, decomposition may be artificially hastened. 

W a t e r  Burial.--Next to exposure, the simplest way of dispos- 
ing of a corpse is to fling it into the water. Hence this is often the 
method applied to slaves, foreigners and people considered to be 
of no account. I n  some islands, parts of the coast are reserved 
as "cemeteries"; corpses are wrapped up to protect them against 
fishes and weighted with stones. ( In  the Solomon Islands, how- 
ever, they are laid on the reef to be eaten by sharks.) In the 
 veste ern morld, nater  burial is the usual practice for those ~ \ h o  die 
on board ship. 

The custom of placing the body in a canoe and pushing it into 
the sea cannot strictly be called ~ a t e r  burial; it was practised by 
people n-ho were probably the descendants of immigrant tribes 
and mas thus essentially a method of dispatching the deceased to 
the land of his ancestors. Disposal by launching on the water may 
be practised symbolically and combined with other methods: 
burial in boat-shaped tombs or coffins (e.g., the boat-shaped Bronze 
Age stone arrangements in Bornholm, the Sutton Hoo boat or 
those found at Oseberg, Gokstad and Tune in Norway) or crema- 
tion on a blazing ship (as in the Germanic saga of Balder). The 
underlying idea seems to be that of a "voyage" to the land of the 
dead. 

Exposure.-Exposing the corpse where it is left to decompose 
(on the ground, in trees, on rocks, on special platforms), to be 
devoured by animals or to await further treatment, is a method 
widely pract~sed. In  hot, dry climates exposure may result in 
desiccation and thus become a method of preservation The 
Vedda (Ceylon) and the ancient Chinese left the bodies in rock 
caves or in the jungle, protecting them slightly by a covering of 
leaves or b rush~~ood .  Some Buddhists prefer exposure as an act of 
charity toward the hungry animals and birds, and it is still the 
accepted manner of disposal among orthodox Parsees, nho  place 
their dead in their dakhmas ("towers of silence") to be devoured 
by vultures, lest they defile the earth or the fire. I n  the arctic 
region, where the ground is frozen. exposure is the nearest alterna- 
tive to burial; some tribes ie.g., the S o r t h  American Na>kapij 
leale  the body on a scaffold during winter until burial becomes 
poss~ble. Actual platform burial (on artificial scaffolds or in 
trees) is frequent in Indonesia, hlelanesia, Australia and America, 
but rare in Africa. According to one school of ethnology (W. 
S c h m ~ d t  and JV. Koppers). the method is related to totemistic 
ideas of immortality and is des~gned to facilitate the flight of the 
soul to the realm of the dead, but the explanation is doubtful. 

Cannibalism.- Endocannibalism iz.e., the devouring not of 
prisoners or strangers but of relatives) is a method ensuring that 
the deceased remains in the closest possible union ~vi th  his tribe 
and does not fall prey to hostile demonic powers. Often the old 
and the sick are dispatched before death comes to snatch them 
The flesh is ceremonially eaten; in some tribes even the bones 
are pulverized and mixed a i t h  food or drink. (The sarne is done 
by some American Indian tribes ni ih  the ashes of cremation.) 
The method 1s held by iome ethnolorists to have oririnated among 
p r i n ~ ~ t ~ v e  matrldrchal agriculturalists (e.q, in Melanesia); it is 
found in Xuztralia, South America and Africa. 

Secondary Disposal.-With the exception of water burial, 
most methods of disposal leave room for subsequent secondary 
treatment of the renlains; in the case of cremation it is a necessity. 
Even where interment is the rule, the bones may be exhumed for 
reasons of space economy ( c f .  the medieval charnel houses) or as 
part of a prescribed ritual (as in modern Greece). This secondary 
treatment may be accorded to parts (e.g., the  skull) or all of the 
remains. The interval between the two stages of the disposal 
varies from a few weeks (e.g., the Trobriand Islands) to 10 or 1 2  
years (e g , the North American Hurons). Secondary burial may 
be individual (as in eastern South America) or collective (as in the 
great Neolithic barrows). The ceremonies too may be related to 
the individual dead or to all the deceased of the tribe. I n  the 
former case they mark the close of the period of mourning and 
function as the passage rite \\,hereby the soul is finally integrated 
in the community of the dead and the mourners are finally reinte- 
grated into the community of the liviilg. 

HISTORICAL SURVEY 

As mankind passed through the stages of culture marked by the 
discoveries of the crafts and techniques of stone polishing, cop- 
per- , bronze- and ironnorking, a variety of funerary customs de- 
veloped. conditioned partly by natural and cultural resources and 
partly by beliefs about the kind of life after death and the rela- 
tionship betneen the dead and the living. Whereas the death cus- 
toms of histor~c cultures are knonn from their mortuary remains 
as \\ell as from a nealth of literary testimonies. our knoaledge of 
prehistoric culture as a \\,hole is largely provided by funerary 
monuments. Prehistoric man made his arrangements for the dead 
nith permanency in view. The evidence yielded by the tombs 
(mode of disposal type of burial, objects deposited), in conjunc- 
tion with related evidence (geological stratification, contemporary 
fauna), is our sole source of information concerning the nature 
and significance of the funerary remains. as well as the period and 
race to which they should be assigned. 

Paleolithic.- Interment of the body together with ceremonial 
implements is attested at  least from the Middle Paleolithic on- 
ward (in France. at Le Moustier, La Chapelle, La Ferrassie). The 
provision of food and implements suggests some kind of belief in 
continued life and a conception of the tomb (cave or rock shelter) 
as a d~velling Funerary equipment (personal ornaments of bone 
and shell, amulets. figurines) increases in the Upper Paleolithic 
period (Grimaldi. Barma Grande, Cro-Magnon. Brno. SolutrC) 
and there is a striking and lavish use of red colour-possibly as a 
vitalizing agent. The body may be placed in ochreous earth-or 
smeared or sprinkled ~ i t h  red ochre (e.g., the "Red Lady of 
Paviland," TTales) The "sleeping" position and the even more 
tightly flexed position ("contracted burial") mere most frequent 
in Upper Paleolithic Europe. as they still are ni th  many primitive 
tribes Flexing and tying the body have been explained as a 
return to the fetal position (thus implying some kind of idea of 
rebirth). as 3. measure to prevent the dead from walking, and as 
economy of space. Upper Paleolithic tombs also yield remarkable 
indications of a cult of the skull Skulls ~vould be severed from 
the body and prepared as "bowls," or buried separately. The 
Ofnet (Bavaria) deposits-trio scooped-out L'nests"--contained 
over 30 richly ornamented skulls. all facing west. 

The Paleolithic practices continued into Rlesolithic times as 
witnessed hy the Ofnet skull burials and the TCviec (Brittany) 
tombs a well as the Mas d'.\zil and similar ossuaries Many of 
these sho~v that the bones were deposited after the flesh had de- 
cayed or had been scraped off. In  Denmark extended burial (as 
distinct from the contracted position) was practised, the tombs 
being surrounded sometimes by large stones (Erteholle). These 
again, could be covered with earth (mound burial) or  with slngle 
capstones. The latter type knomn as dolrnens or (Danish) dysser, 
became a prominent feature of the megalithic culture that spread 
in Europe during the Yeolithic period (see ARCHAEOLOGY: Xeo- 
lithlc and  Bronze Ages in Ezlrope). 

Egypt.-The transition from food gathering to food produc- 
tion nhich is generally considered as one of the turning points in 
the hlitory of human societies and their cultures, also had pro- 
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found effects on mortuary ritual, which became increasingly elab- 
orate. reaching a climax in the funerary cult of Egypt. Egyptian 
Neolithic cemeteries were situated nearly (only rarely in) the 
settlements. The bodies mere buried in flexed position, clothed, 
and provided with ornaments and various means of sustenance. 
Often they were turned toward the west-possibly the first sign 
of the subsequently very important notion of a western land of the 
dead. With the unification of Egypt soon after 3000 B.c., the early 
dynastic tombs underwent rapid elaboration: the pit was undercut 
on one side to allow for more tomb furniture; the sand mound 
over the tomb became a rectangular stone mastaba; doors, niches 
and steps were added; and finally the cult offerings were trans- 
ferred from the tomb itself to a temple by it. The superimposition 
on each other of mastabas of decreasing size (stepped pyramid) 
finally produced the pyramid (g.v.) tomb. 

Whereas burial in the dry sand of Egypt might result in the 
natural preservation of the body, this would not be the case in 
tombs. however elaborate. Permanence had to be assured by 
artificial mummification as well as by the use of effigies. The 
latter, placed in a temple, had the advantage of being more ac- 
cessible for ritual purposes than the corpse which lay at the bottom 
of the funerary shaft. The effigy was "brought to life" by the 
ceremonial of the "Opening of the Mouth" (performed later on 
the actual mummy) and made the object of regular mortuary 
rituals. With the development of the worship of Osiris in the 
later dynastic period, the whole ritual became assimilated to the 
myth of the death, dismemberment and resurrection of Osiris: 
the dead man's body was reconstituted and his spiritual, i.e., vital 
essences, the ba and the ka, restored to him. This rebirth to im- 
mortality or "Osirification" was, at first, the privilege of the king 
-himself divine. Later it  became accessible to nobles and even 
to commoners. 

To  assist the deceased in his "resurrection," to protect him 
from demons and other dangers, and to ensure a favourable verdict 
a t  the judgment of the dead (presided over first by the sun god 
Ra, and since the 1 l t h  dynasty by Osiris), he was also provided 
with suitable texts and magical formulas. These texts, of differ- 
ent ages and varied contents, and known as the Book of the Dead, 
were inscribed on papyrus or on the walls or the coffins (Pyramid 
texts). In the New Kingdom the papyri were put into the coffin 
together with the mummy, so as to increase their efficacy. (See 
also EGYPT: History: Ancient Religion.) 

Mesopotamia.-Unlike Egypt, Mesopotamia never had a 
highly developed mortuary cult. The outlook for the dead was 
gloomy: a kind of shadow existence in a House of Darkness, the 
"Land of No Return," similar to the underworld of the Hebrews 
(Sheol) and the Greeks (Hades). Grave goods, though meagre, 
nevertheless indicate some kind of belief in survival. The excep- 
tion to the general rule are the sumptuous royal tombs at Ur 
(2900-2700 B.C. according to C. L. Woolley) with their ~ e a l t h  
of funerary furniture. The Sumerian kings took to their graves 
not only priceless vessels and ornaments but also their retinue 
of wives, courtiers, attendants and guards. However, this royal 
funerary cult is not characteristic of subsequent development in 
Babylonia. 

Eas te rn  a n d  Western Mediterranean.-Burial in stone 
structures of different shapes and kinds and various degrees of 
elaboration (vaults, passageways, etc.) spread throughout Europe 
during the Neolithic period. The earliest tholoi (circular stone 
structures) in Cyprus have been found similar to those discovered 
in Iraq near Nineveh (Tell Halaf period). Groups of tholoi came 
to be enclosed with dry-stone walls and roofed with corbeled 
vaults, thus producing the vaulted "beehive tombs." Some tholoi 
(Hagia Triada, tholos B a t  Koumasa) have yielded the remains 
of hundreds of interments; clearly, many generations were being 
"gathered to their fathers" in community tombs. The same ap- 
plies to the stone-built or rock-cut tombs in Crete and the Aegean 
Islands (see AEGEAN CIVILIZATION). Megalithic and rock-cut 
tombs of similar layout and constructions have been found in 
Sardinia (the gallery tombs known locally as tombe di giganti), 
Malta, Spain, the Pyrenees and Atlantic Europe; e.g., Brittany 
(the famous passage grave at  Carnac [q.v.]) and the British Isles 

(barrows and cairns [qq.~.]) .  I n  northern Europe the megalithic 
tradition, deriving from the Mediterranean, met with other cul- 
tures coming in from other directions and practising different 
types of burial. However, the contents of all these tombs (orna- 
ments, trinkets, animal bones-possibly remains of funerary sac- 
rifices-female figurines perhaps representing some kind of mother 
goddess, designs) clearly suggest ceremonial treatment of the 
dead involving certain beliefs. 

Bronze  Age.-Although some Neolithic and Early Bronze Age 
tombs contain evidence of whole or partial cremation, this mode 
of disposal became general only from the Middle Bronze Age on- 
ward. Characteristic of the period is the appearance in Europe, 
from western Asia Minor to Ireland, of cremation cemeteries in 
the form of urn fields. Particularly well-known examples are the 
"terramara" and Villanova urn fields in Italy, and the great Hall- 
statt cemetery in the Austrian Alps. The precise reason for the 
correlation of cremation with Bronze Age culture is unknown. 
(See also VILLANOVANS; HALLSTATT.) 

Greece.,From the earliest times in Greece, when inhumation 
still was the sole mode of disposal, different types of tomb- b are 
known: circular dome tombs, rectangular chamber tombs, shaft 
tombs and pit tombs. Burial often took place in the village or 
even under the house. There is evidence of human sacrifices hav- 
ing been offered as part of the funerary ritual, in addition to the 
regular tomb furnishings (treasures, vessels, etc.). Funeral games 
in honour of the dead were no longer held in later periods. Ex- 
posure of the corpse before burial, sometimes for ten days or 
more, was not unusual. Violent expressions of grief (wailing, self- 
laceration, beating the breast) were customary though disapproved 
by lawgivers and moralists (Solon, Plato). 

Proper burial rites were essential for the soul's admission to the 
realm of the dead, and sacrifices were performed a t  the tomb a t  
prescribed dates (the third and the ninth day after burial). 
Mourning included abstention from pleasures and wearing black. 
There were also annual commemorations of the dead and festivals 
a t  which the dead were supposed to return in order to be rn elcomed 
and entertained (anfhesteria [ q . ~ . ] ) .  These visits were occasions 
of considerable uneasiness: precautionary measures were taken, 
and there was great relief a t  the end of the festival. 

By the time of Homer cremation had become fairly general, and 
his detailed account of the obsequies of Patroclus (Iliad xviii, 
xxiii) gives a good idea of the pomp and costliness of the elabo- 
rate ceremonial as performed for outstanding persons. For ordi- 
nary folk the rituals of cremation and (more generally) burial 
would, of course, be simpler. 

Rome.-In ancient Rome, funerary ceremonial varied with the 
times as well as with the rank, wealth, occupation, place and re- 
ligion of the dead person. Most of our evidence dates from the 
late republican and imperial periods. As a man breathed his last, 
his name mas called out (conc1amatio)-a ceremony that is still 
performed at  the death of a pope. When the deceased failed to  
respond and to return, conclamatum est and the corpse was bathed, 
washed, perhaps also embalmed, and arrayed in a toga. Formal 
announcement of the decease and the impending obsequies was 
made, and at  the appointed time the funeral procession (which 
sometimes included actors and jesters) made its way to the Forum 
where the departed citizen was eulogized (laudatio), and thence, 
through the city gates. to the place of inhumation or cremation. 
This was not in a public cemetery but in family holdings which 
lined the roads. The best known of these is the line of tomb ruins 
along the Via Appia. Tombs were of various types: mausoleum, 
tumulus, columbarium ( q . ~ . ) .  The latter, which derives its name 
from the dovecot type of chambers with niches, is usually found 
in plots belonging not to families or gentes but to co-operative 
funeral associations '(collegia Juneraticia). I t  was as such an 
association that the early Christians in Rome were organized 
(see CATACOMBS). The tomb would be marked by an epitaph 
giving biographical information about the deceased, and often 
also by a portrait bust. Incised in the stone there might also be 
a request for remembrance or a more general exhortation, couched 
in the form of an address to the passing stranger. Even when 
cremation had become fairly general, a t  least among the upper 
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classes, the earlier form of disposal still survived symbolically in 
the burial of some minor part of the body (os r e s ~ c t u m ) ,  usually 
the little finger. Lower-class funerals nere, of course, much 
iimpler, and slaves and the poor were buried in a general ceme- 
tery, the "potter's field" of Rome. 

Mourning lasted for nine days, followed by offerings at  the tomb 
(sacsum novendiale) and a banquet a t  the house. There was a 
further period of mourning-eight or ten months, according to the 
relation of kinship. The Roman rituals imply a general belief in 
some kind of survival and a wide solidarity between the quick and 
the dead. The latter exist and participate, albeit in a ghostly man- 
ner, in the affairs of the living. Hence scrupulous care had to be 
taken for the correct regulation of mutual contacts. Ancestors 
enjoyed a divine cult (di paternales, later the di malzes generally). 
and the Parentalia were celebrated every year from Feb. 13-21, 
the last day of the festival having a public character (see MANES).  
During the feasts of the dead, no marriages could be concluded 
and all temples were closed. Spirits. if dissatisfied or unpro- 
pitiated, could become dangerous, bloodsucking, vampirelike 
ghosts (lemures) ; to propitiate them the Lemuria were held, dur- 
ing which the pater fa~nilias performed certain ceremonies and 
finally chased the ghosts away. 

THE MAJOR RELIGIONS 

Islam.-At the approach of death a Muslim (or those around 
him) pronounces the profession of faith. which may then be re- 
cited again, together with sura 36 of the Koran, over the dedd body. 
The body is laid on a stretcher in the direction of Mecca (kibla) 
and reverently and carefully washed (ghusl) according to very 
precise regulations. The nostrils and orifices are stuffed with cot- 
ton and the body sprinkled with camphor and rose nater.  The 
eyes are closed and the feet tied. About the sort and number of 
shrouds (in any case an odd number), their colour, and other de- 
tails there are rnany differences of opinion and custom. Next. the 
prayer for the dead (salat al-djinuza), the formula of which is 
minutely prescribed, is recited. Martyrs, however, are not washed 
and not prayed over. A match by the corpse is customary, though 
not prescribed, and the Koran is recited by hired readers. 

Details of the procession to the cemetery vary In Egypt the 
poor and the blind may precede the bier, chanting the kalinza, fol- 
loned by the relatives and someone who carries a read~ng desk with 
the Koran. The bier is borne by men only, even if the deceased 
i, a noman. I t  is recommendable to f o l l o ~ ~ ~  a funeral procession 
(oil foot. because the angels of death go on foot).  and it is con- 
sidered a particular act of merit to help carry the bier. The grave 
ih of ample size, to enable the deceased to sit up nhen interrogated 
about his orthodoxy by the angels Munkar and Nakir. The body is 
laid on its right side. propped by bricks, with the face toward 
hlecca There is no further service. A shawl is rent, three hand- 
fuls of earth are cast on the grave by the bystanders, and sura 
1 l ?  of the Koran is recited (though not by the Wahhabis and some 
others) Before the tomb is closed, the correct answers for the 
angelic examination on the catechism ("Who is your God, JVho is 
)-our prophet?" etc.) are prompted into the dead man's ear by two 
fikzs (tutors) ; the Malikites, however, disapprove of this custom. 
The tomb is closed and the mourners depart reciting the Jatziza. 

;I good many popular death customs are practised in spite of 
the disapproval of tradition; e.g., wailing or declaring the praises 
of the dead man, burning a light near the bier, the ornamentation 
of graves and the placing of inscriptions on the tomb. On return- 
ing from the funeral to the house the fikis may hold a repast, 
recite srlra 67 and perform the ritual of the sablza (the rosary of 
1.000 heads), transferring the merit of the recitation to the de- 
ceased Visits of condolence to the mourners are prescribed by 
religious lam \V:iling is resumed by nomen every Thursday for 
three weeks, on the Fridays they visit the grave and perform vari- 
ous rituals. Visits to the graves take place also on other occa- 
sions 

Judaism.-Many of the death customs mentioned in the Bible 
\-\ere ancient Semitic practices (rending of garments, self-mutila- 
tion nalking barefoot. funeral meals; see Jer. xvi, 5-8; Ezek xxiv, 
1 7 ) .  and some of them were prohibited because of their pagdn 
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associations (Lev. xix, 28; Deut. xiv, 1). Inhumation, if possib!e 
in one's country and "with one's fathers," was the generally prac- 
tised mode of disposal. T o  be deprived of proper burial was 
considered a major disaster, and exposure was a disgrace which 
even convicted criminals must be spared (Deut. xxi, 22  ff . ;  Jer. 
vil. 33; Ezek. xxix, 5 ;  Ps. lxxix, 3). T o  be properly lamented and 
mourned over was almost as important as burial, and the Old 
Testament contains many references to the ritual of wailing and 
keening. 

Postbiblical Judaism has preserved many biblical funerary cus- 
toms, modified by later developments. At the approach of death 
the confession of sins and the confession of faith are recited (the 
latter also by those present). The dead body is then laid on the 
ground, acd Psalms (particularly Ps. xci) are recited by the 
watchers. The corpse is washed with decency and reverence ac- 
cording to a prescribed ritual, arid wrapped in a simple xhite linen 
shroud. (Since the ordinance of Gamaliel 11, 2nd century A.D., 

all Jewish burials have been of equal simplicity.) For climatic 
reasons the original custom required immediate burial. All min- 
istrations connected with the washing and burying of the corpse 
are performed by voluntary or professional organizations known 
as "holy brotherhoods." These ministrations, as well as the at- 
tendance at a funeral and the comforting of the mourners are 
considered as meritorious acts of charity. The corpse is buried 
in extended position, either in a plain wooden coffin or imme- 
diately in the grave lined with stone slabs Usually a handful 
of dust or earth from the Holy Land is laid in the grave or coffin. 
The funeral service consists of Psalms, the "acknowledgment of 
the justice of God's decree," funeral speeches in praise of the 
deceased. prayers for the repose of his soul, and the Kaddish 
doxology Those present throw earth on the grave and then stand 
in t a o  rows through which the next of kin walk out of the ceme- 
tery. 

The ancient funeral banquet has fallen into desuetude, but on 
returning from the burial, mourners eat a simple meal served to 
them by friends and neighbours. The next of kin manifest mourn- 
ing by rending their upper garment and staying indoors for seven 
days (cf Gen 1, 10 and I Sam. xxxi, 13),  sitting on the floor 
or on low stools. Since the niourners cannot leave the house to 
attend synagogue, morning and evening services may be held at 
the house Mourning varies according to the degree of kinship 
(strictest for the death of parents) and is graded in stages: the 
first seven days after the funeral, the first month after the de- 
ceace. the first year. These stages of the mourners' return to 
normal life correspond to the stages of the soul's progress in the 
hereafter (final separation from the body in the grave, purgatory, 
admission to celestial repose). During the latter part of the mid- 
dle ages, the idea gained currency that prayers and merits accruing 
from good works might profit the departed souls. and some earlier 
customs (e g., the recital of the Kdddish) were reinterpreted in 
that sense. The development of more ideas and customs of this 
kind (e g , for protecting the soul from hostile demonic powers) 
\-\as stimulated by the kabbalistic movement of the 16th century. 

Christianity.-LVhen discussing the funerary customs of Chris- 
tian people, a distinction must be made between the essentially 
Christian elements, deriving frorll specifically Christian beliefs and 
liturgical traditions on the one hand, arid general, folkloristic ele- 
ments on the other. The latter, which may combine in sundry 
ways nith the Christian element, will not be considered in this 
section (but see Pre- and Portbuvial Rites, above). 

The starting point of all Christian mortuary rites is the faith 
that by Christ's death on the cross and by his resurrection man has 
shed his old condition. spiritual death (i e., sin), as well as its 
outnard expression, physical death (Rom. vi, 23). The individual 
incorporated in Christ, i e , in the church of which C h r ~ s t  is the 
head. has gained immortality by sharing in the resurrection-life 
of Christ. This immortality nil1 become fully manifest a t  the 
general resurrection. 

Mourning over death was not an original Christian custom, since 
the deceased had merely left this temporary abode in order to join 
his Lord in glory and to expect the final resurrection. I n  the 4th 
century, funerals were still occaiions of joy and those attending 
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them wore white Also, the Christian form of the "cult of the 
dead." i . ~ . ,  the cult of the martyrs, was not a matter of mourning; 
there x i s  in it an element of triumph. and altars, chapels and 
finally churches were constructed by preference above or near the 
tombs of martyrs By the 8th century, however, the realities and 
attitudes of the Christian world had changed. Funerals were now 
occasions of mourning ( ie . ,  the nearing of black), and prayers 
mere said for the purification and deliverance of the soul from 
hell. 

By the end of the middle ages the fol lo~~ing sequence of rites 
had developed: At the approach of death. a priest is called in to 
confess and absolve the dying person, to administer Holy Com- 
munion (viaticum: spiritual food for the last journey of the 
soul) and extreme unction (anointing with olive oil blessed by a 
biihop) and to pray (commendatio animae of the western rite). 
Burial is preceded by the office of the dead. consisting of the usual 
canonical hours (vespers, matins, lauds; the special antiphon diiige 
(has given rise to the "dirge") and, in the morning, the Requiem 
Mass ( q . ~ . )  with prayers for absolution of the dead, and the 
censing and aspersing of the body. Requiem Masses are also said 
on the 3rd. 9th. 30th and 366th day. The burial service of the 
Anglican Book of Common Prayer is a modified version (sen- 
tences. psalm, lesson) of the dirge. Some modern Protestant 
liturgies do not have prayers for the dead. though there is no 
doubt that from very early times the eucharistic liturgy was offered 
for the dead as well as the living. All the souls of the faithful are 
commemorated on Nov. 2, All Souls' day (9.v.). 

The actual inhumation is accompanied by a short committal 
prayer, sometimes also by censing and sprinkling with holy water. 
Interment has always been the traditional Christian practice. The 
permissibility of cremation has given rise to discussion in recent 
times, and many churches have adapted their funeral service to 
cremation. But even the Roman Catholic prohibition of cremation 
is considered to be a matter of ecclesiastical discipline rather than 
of divine precept or natural law. Tombs are usually marked by 
a cross or by (at times very ornate) tombstones incised with 
a cross. 

The Roman Catholic doctrine of purgatory (q.v.), rejected by 
both the Eastern and the Protestant churches, has given rise to 
practices intended to obtain remission of (temporal) punishment 
for poor souls. Of these. the practice of indulgences (q.v.) is 
the best known because of the abuses to which it gave rise and 
the misinterpretations to which it was subject. There are minor 
as well as major differences (e.g., regarding liturgy, orientation 
of the corpse, vestments worn) in the burial rite. depending on 
whether the deceased is a priest, layman, infant, etc. 

Hinduism.-The Hindu way of life. the Aryan dhar~na, is 
permeated by ceremonials and sacramental rituals (samskaras) 
-most of them domestic rituals. Considering the particular 
Hindu doctrines regarding the soul and reincarnation (see HINDU- 
ISM).  ceremonies connected mith death and afterlife are clearly 
of outstanding importance. In  fact, every Hindu desires a son 
mainly because only a son can properly perform the regular fu- 
neral rites (a?ztyeshti) which ensure a happy rebirth in the here- 
after. Hindu death ceremonial is long and complicated. There 
are many variations in points of detail, some local, others due to 
the caste of the deceased. the particular school or sect to which 
he belonged. and other factors. 

At the approach of death. relatives and Brahmnns are sum- 
moned, vzantrns and sacred texts are recited and ceremonial gifts 
prepared. I t  is desirable that the dying person touch a cow 
(saitarani) vhich is then given to a Brahman. The subsequent 
ceremonial is concerned partly with the deceased and partly with 
his relatives (particularly the chief mourner or pzlvokita). T T ~ O  

are all impure and consequently have to go through various puri- 
fication rites. Since the time of the Rigveda, cremation has been 
the usual mode of disposal. I t  is performed, ~i-herever possible, 
near a river, though some low castes usually bury their dead and 
the same is done occasionally mith children and ascetics. The 
treatment of the corpse, the shrouding, the procession to the place 
of cremation v,ith the attendant rituals (offerings. circumambula- 
tions, etc.), the location, size, orientation and arrangement of the 

pyre, the kind of timber used, the procedure of committiqg the 
body to the flames (sprinkling of the pyre, placing various utensils 
and offerings on the body), the postcommittal rites (lustrations, 
recitations. return to the home after sunset)-all these are strictly 
regulated. For ten days after the funeral the mourners are un- 
clean and secluded from society. They are subject to certain 
tabus (e.g., they must not study the Veda or cut their hair) and 
must perform daily ceremonies intended to provide the naked soul 
of the deceased with a new spiritual body with which it may pass 
on to the next life; otherwise the soul might become a ghost and 
haunt the living. Ceremonies include the setting out of milk and 
nater,  and the offering of rice balls (pinda). At  a date fixed ac- 
cording to various rules, the secondary burial takes place. The 
bones are collected and placed in urns or barrels which may be 
either buried or thrown into the water; some schools enjoin a 
second cremation after pulverizing the bones and mixing them with 
combustible material. Further rites are performed to ward off 
evil and to mark the return of the mourners to ordinary life 
(santikar~~za and snzasana), including the kindling of a new fire 
in the house and the construction of a ritual hut for the disposal 
of the urn; viz., the bones. Other regular memorial offerings 
(shraddlza) continue to be made on fixed dates in order to nour- 
ish the souls of the ancestors in the afterlife. 

Buddhism.-There is no fixed funerary ritual characteristic of 
all Buddhists. Customs vary according to geographical and 
ethnocultural factors (southeast Asia, Ceylon, Tibet, China. Ja- 
pan). local pre-Buddhist traditions, and the particular school of 
Buddhism concerned. Even in a single relatively homog~neous 
Buddhist area, e g , Japan. there are considerable differences in the 
rituals of the different sects (Shingon, Tendai. Jodo, Shinsho, 
Nichiren. etc.). Buddhism has generally countenanced popular su- 
perstitions. Hence animistic and magical beliefs as well as other 
folkloristic elements are much in evidence in the death customs of 
many Buddhist countries. The most usual method of disposal 
among Buddhists is cremation, though burial. preservation and 
exposure also occur. Often the dead are kept-embalmed or 
buried-for a period of time before cremation (e.g., in Thailand). 

Death plays a central role in Buddhist theory and meditation. 
Death is painful and inevitable. and all men fear it. But its real 
sting is the fact that it is not an end but a new beginning: it is 
the birth of new existence. Hence meditation on death is neceq- 
sary to enlightenment. For the truly enlightened man death is no 
longer the passing to another existence but the extinction of, and 
release from, existence: Nirvana. Buddhism rejects the notion of 
a substantial soul. Yet the notion of karmic rebirth presupposes 
that even after the dissolution of the combination of changing 
elements ~vhich constitute the empirical human organism. some 
kind of substratum or element remains which may become the 
point of crystallization for the emergence of a new set of mental 
states; i.e , a nely existence. Hence one's last thoughts before 
death determine the nature of rebirth: at death the "fundamental 
thought" (bhavanga) is transformed into "emigrating thought" 
(clzy?zticl~ittu) which, in its turn. determines the "rebirth thought," 
the nucleus of the new existence. Proper preparation for death, 
by miditation as well as by pzija ceremonies. was therefore con- 
sidered important and even provided for in the emperor Astoka's 
instruction regarding criminals awaiting execution. But whatever 
determines in theory the nature of the follo\ving rebirth. x-chether 
the last thought at death or whether the total quality of a whole 
life's endeavours, these considerations affect popular Buddhist 
practice only little The most conspicuous elements in popular 
funerary ritual are the fear of hell and the demons, efforts to re- 
duce punishment by vicarious acts of merit and by magical for- 
mulas, and the assurance of bliss by invocation of the merciful 
beings. I n  some sects the corpse, after being washed. is shaved 
and "ordained" a monk: i.e., a member of the safzgha. Wakes and 
(at  times very elaborate) temple rituals are held which may in- 
clude burning of incense, chanting of the confession of faith, ex- 
hortation of the deceased, invocations of the Buddhas and the use 
of secret ~?znntras. Great importance is attached to the recitation 
of sutras-before as me11 as after disposal-and to other \-corks of 
merit. The idea underlying these vicarious acts of worship and 
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charity is the accumulation of disposable merit which can be 
transferred to the deceased. As a matter of fact, many Mahayana 
rituals are simply "masses for the dead." 

See also references under "Funerary Rites and Customs" in the 
Index volume. 
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FUNG (DARFUNG), a mixed Negroid people occup-ying parts 
of Sennar (q.v.1 and the hilly country to the south between the 
White and Blue Niles in the Republic of the Sudan. They tra- 
ditionally come from west of the White Nile and are affiliated to 
the Negro Shilluks. The Fung became the dominant race in Sen- 
nar in the 15th century, assimilated the speech, religion and habits 
of the Arabs settled in that region, and until the 19th century were 
one of the most powerful of African peoples in the eastern Sudan. 
See AFRICA: Ethnography (Anthropology) : Northeast Africa. 

FUNGI. This term, Latin for "mushrooms." is applied not 
only to mushrooms but to all of the large and diverse group of 
plantlike organisms, to which the mushroom family belongs. Fungi 
have no chlorophyll; they are not differentiated into roots, stems 
and leaves; and they reproduce by forming spores-reproductive 
cells that develop directly into new organisms. They range in size 
from microscopic single-celled forms to large and elaborate struc- 
tures; in properties, from such useful organisms as yeasts and 
penicillin to destructive plant rusts. mildews and molds. 

Because of their lack of chlorophyll and other physiological 
means of synthesizing carbohydrates from carbon dioxide and 
water. fungi are dependent on other organic matter, living or dead, 
for their food. Lack of chlorophyll is not, however, a character- 
istic that is unique with fungi. Certain algae (9.v.) are devoid of 
chlorophyll and are parasitic; and most bacteria (see BACTERIOL- 
OGY) are unable to synthesize primary foods. Fungi cannot be de- 
fined with complete precision therefore; membership in the group 
is inferred from similarities to typical fungi. 

The undifferentiated body of a fungus-lacking stem, leaf and 
root structures-is known as a thallus. In typical fungi the thallus 
consists of an extensive network of branching threads, the hyphae, 
collectively called the mycelium. However, many fungi are non- 
mycelial. In these the thallus may be an amoebalike structure, 
a t  first naked but later enclosed in a secreted membrane, or a 
simple cell with a permanent wall, or a more or less spherical 
structure with minute rootlike outgrowths. 

From the earliest attempts at  scientific classification all living 
things were held to belong to one of the two kingdoms, plant 
and animal. But at least since the early years of the 20th cen- 
tury it has been apparent that the plant kingdom consists of a 
number of independently evolving groups. The sorting of these 
groups into the two kingdoms is a matter of convenience rather 
than an indication of actual relationship. In  this historical sense, 
and in everyday speech, fungi may be called plants, 

DISTRIBUTION O F  FUNGI 

Fungi occur throughout the earth, wherever organic material 
occurs on which they can subsist. Like other forms of life, they 
are most abundant in temperate and tropical lands. But they form 
an important part of the small number of living things inhabiting 
Antarctica, they are found in considerable numbers in most fresh 
waters and in smaller numbers in the sea, and even a t  high alti- 
tudes and latitudes viable fungus spores occur in the air. I t  is 
estimated that about 100,000 species exist. More names have 
been published for fungi, but more than half of these are dupli- 
cates. In  a small area of limited vegetation (such as the Marshall 
Islands) the species of fungi outnumber by several times the seed 
plants. while in a larger area (such as the state of Iowa) the num- 

bers are about equal. Since fungi are nowhere thoroughly known, 
estimates of their numbers are quite tentative. 

Because most fungal structures are unlikely to have been fossil- 
ized. their distribution in time is little known. The hyphae of 
fungi have been found within fossil plants of the Devonian period. 
Many fungus spores have been found mixed with fossil spores, pol- 
len and other remains of higher plants. but although they have been 
given names suggesting their similarity to recent fungi, their cor- 
rect classification, in the absence of the fruiting structures that 
produced them, is rarely possible. 

STRUCTURE O F  FUNGI 

The visible mycelium of the simpler fungi forms a loose, cottony 
mass. Within the substratum (such as a parasitized leaf, decaying 
organic material, soil) i t  constitutes a similar loose, branching 
network of separate threads. I n  many of the more complex fungi 
there exist, in addition to assimilative mycelia of distinct fibres, 
massive structures in which the threads are felted together. In  
Sclerotium and Rhizoctonia lens-shaped or oval bodies the size of 
a small seed are formed by the branching, intertwining and com- 
paction of the hyphae. When these are carried about they serve 
to disseminate the fungus. In various pore fungi (Poria cocos, 
Polyporus tuber-regium and others) hard oval bodies 2 0  cm. or 
more in diameter are formed in the soil, and serve as reservoirs of 
food from which fruiting bodies are developed. Whether small or 
large, these structures are sclerotia. Similar massive structures 
of sterile hyphae, often crustlike or nodular but frequently club- 
like or of various other shapes, may later produce conidia on their 
surface or inside spore-producing cavities within their substance. 
These are stromata. In  other fungi many nearly parallel hyphae 
are united into long strands, resembling shoestrings (in the honey 
mushroom, Armillaria mellea) or flattened cottony cords (in the 
house fungus, Serpula [Merulius] lacrymans), two to ten milli- 
metres in width. These strands. the rhizomorphs, have the central 
hyphae enlarged as conducting tubes. and serve to carry water and 
nutrients from the area in which they occur to a new area which 
the fungus may later penetrate. Thus they are organs for the 
spread of the fungus. 

The fruiting body of the higher fungi is similarly composed of 
a felt of large numbers of branching hyphae. A mushroom, which 
is one type of fruiting structure, is composed of threads as truly 
as is a mold. Most of the threads in the stalk run lengthwise. 
Many of those in the cap run from the centre toward the margins, 
and the surfaces are composed of variously oriented hyphae. 
These may be of three sorts : structural hyphae, often thick walled, 
sparsely branched. ~ i i t h  little protoplasm; generative hyphae, thin 
walled. with abundant protoplasm; and binding hyphae, short 
celled, much branched. irregular and contorted. which serve to tie 
the others into a mass. However compact the larger fungus struc- 
tures may be, the structural unit is a branching thread and the 
whole is a felt rather than a true tissue. 

Noncel lular  Fungi.-If spores of one of the common black 
molds (Mucor, Rhizopus) are placed on a suitable nutrient (cooked 
corn meal, blotting or filter paper soaked in fruit juice, or nutrient 
agar) they will soon germinate. The outer spore wall is ruptured 
and the inner, colourless wall protrudes, swelling and elongating 
to become the wall of a hypha (fig. I [ D l ) .  The older, basal part 
of such a hypha soon becomes fixed and rigid, but the tip continues 
to push out, increasing the length of the hypha, and commonly 
branches. Soon there is formed a large and complex branched 
system (fig. I [A] ). Where growing tips come in contact with each 
other they often fuse and thereby produce a network. Each hypha 
consists of a tubular wall of secreted material, lined with a layer 
of fluid protoplasm in which are embedded numerous nuclei. and 
enclosi-ng a central stream of sap, containing in solution various 
salts, food substances and other metabolic products. The proto- 
plasm (including the nuclei) is mobile within its wall and con- 
tinually migrates from the older parts of the mycelium toward 
the growing tips. In  a mycelium several days old the protoplasm 
entirely evacuates the hyphae first formed, and the abandoned seg- 
ments are separated from the living by secreted partitions formed 
successively behind the migrating protoplasm. In  most black 



FIG. 1.-MUCOR M U C E D O  

( A )  Diagram of mycelium with several upright sporangiophores; (B) sporan- 
glum; (C)  spore; (D )  germinating spores with germ tubes 

molds true septa. which are partitions dividing one portion of the 
protoplasn~ from another, are not regularly formed except in the 
fruiting structures. Thus, except for injured areas or the oldest 
hyphae. the protoplasm and enclosed sap (the vacuole) are con- 
tinuous throughout large masses of mycelium. 

When a mycelium has attained sufficient size and sufficient re- 
serve food it proceeds to reproduce. (See belolv for a fuller de- 
scription of the reproductive process.) In the black molds the 
first step in this process is the formation of thicker and more 
rigid hyphae which grow not into the substratum but out into the 
air. Into these fruiting branches a large amount of protoplasm 
migrates, so that it is much denser there than in assimilative 
hyphae. After such a branch has reached its full length (from 
about 0. j  to 4 mm. in the genera under discussion, but up to 30 
cm. in other black molds) the tip swells to form a more or less 
spherical vesicle (fig. I [A]). into ~+hich most of the protoplasm 
flows. and mhich is then separated from the stalk by a septum. 
This septum does not lie straight across the summit of the stalk, 
hut arches into the vesicle so as to form a protrusion into it 
(fig I [B]) The vesicle is the spore case or sporangium, the stalk 
is the sporangiophore, and the protrusion is the columella. JVithin 
the sporangium, the protoplasm is divided into many blocks each 
including one or more nuclei. These blocks then contract into a 
spherical or oval shape, secrete a dark-coloured external mall and 
become spores (fig. I [C]) that are set free by the rupture of the 
sporangial wall On a suitable substratum they germinate to re- 
peat the cycle. These black molds exemplify the structure of a 
coenocytic (noncellular or nonseptate) mycelial fungus. 

Ce l lu la r  Fungi.-One of the green molds Aspergzllz~s or Peni- 
cillzum, found on decaying fruits and vegetables illustrates a cel- 
lular or septate fungus. JVhen its spores are sown on a suitable 
nutrient, such as one of those employed for the black molds, they 
germinate in similar fashion to form a short, branched hypha But 
before the hypha has attained any great length it becomes divlded 
into segments-i e., cells-by septa. These are begun by the dep- 
osition of wall material in a ring on the inner surface of the hyphal 
nall The deposition continues toward the centre of the hypha 
until a circular partition is formed, complete except for a pore in 
the centre. Through these pores the protoplasm of each cell is 
continuous with that of the cells immediately above and below 

it in the hypha, so that even in a septate mycelium the cell con- 
tents form a continuous system. When the mycelium reaches 
the stage of fruiting it gives rise to stout aerial branches (fig. 
11 [A]) which are septate like the assimilative hyphae. In Asper- 
gillus the apex of such a branch swells to form a vesicle which, 
rather than producing internal spores. pushes out from its surface 
a large number of fingerlike protrusions (fig. I I [A. c]).  These 
may branch once or twice; ultimately the outer portions are con- 
stricted just back of the end, a septum is formed at  the constric- 
tion and the cell so formed develops a thick wall and becomes a 
spore. By constriction and septation a second spore is cut off 
just below the first, and later a nhole series of spores is similarly 
formed, having to each other the relation of beads on a string. 
A single vesicle may bear scores or hundreds of these series. 
Such spores. formed from a specialized segment of a hypha, are 
conidia, and the stalk on which they are borne is a conidiophore. 
The other common green mold. Penicillir~m, is similar except that 
the branches of the conidiophore do not radiate from the surface 
of a conspicuous vesicle. 

Composition of tlze Wall.-In a relatively small number of spe- 
cies of fungi the wall is composed of the carbohydrate cellulose, 
as in all young cells and most mature cells of green plants. In  
most fungi. however, the wall is chiefly chitin, a carbohydrate 
similar to that forming the integument (covering) of insects and 
many other animal structures. In  some fungi (Tremella and other 
jelly fungi) the wall swells in the presence of water and becomes 
gelatinized. In  others (Fomes) the wall is greatly thickened and 
hardened by the deposition of mineral compounds, resins and other 
metabolic by-products, becoming lignified as in the harder tissues 
of woody plants. Hyphal walls frequently are impregnated also 
by pigments. n'early all the colours shonn by fungi-and these 
include the whole spectrum as well as black-result from pig- 
mented hyphal walls. 

NUTRITION AND FUNCTIONS 

The nutrient requirements of fungi are similar to those of bac- 
teria, of animals and, except that fungi cannot synthesize carbo- 
hydrates, of green plants. According as they are able to  produce 
the appropriate digestive enzymes, various fungi are able to uti- 
lize sugars, starches. cellulose and lignin as carbohydrate foods. 
Fats are suitable as food for a number of fungi. I t  is not certain 
that any fungus can fix atmospheric nitrogen, as can some bacteria, 
to form proteins; therefore, some form of combined nitrogen is a 
necessary nutrient for fungi. Some species can use nitrates. others 
can use nitrogen in the form of ammonia, and many others re- 
quire external supplies of organic nitrogenous substances such as 
proteins or amino acids. Apparently all fungi need phosphorus. 
potassium. sulfur, iron and magnesium, and at  least some species 
must have zinc. manganese, copper, molybdenum and gallium, al- 
though in minute quantities. The required amounts of these trace 
elements are so small that it is difficult to prepare nutrient solu- 
tions sufficiently free from them for the fungus to show the effect 
of deprivation. I t  is probable that ultimately other mineral re- 
quirements will be demonstrated. Like other organisms, flungi 
also require in minute quantities certain vitamins. Thiamin (vita- 
min B1) is probably needed by all fungi. but some are able to 
synthesize an adequate supply from simpler compounds. Many, 
however, can grow only if an external source of thiamin is pro- 
vided. Other vitamins are similarly required by some fungi al- 
though none, apparently, need riboflavin (B,). Like all living 
things, fungi need water, and all need at  least a low concentration 
of atmospheric or dissolved oxygen, 

The surface of the living mycelium absorbs water and water- 
soluble mineral and food substances. These diffuse through the 
hyphal wall into the protoplasm and may be passed on to the 
central vacuole. There they are moved to other portions of the 
mycelial network not only by the relatively slow process of dif- 
fusion. as in organisms divided into cells. but also by the flow of 
the sap through its enclosing protoplasmic tubes. The mycelium 
also secretes enzymes through the ~ i ~ a l l  into the substance on which 
the fungus is groving. By their action a part of the nutrient 
substratum is digested outside the fungus, the soluble products 
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of digestion then being absorbed. 

With respect to their sources of food, fungi fall into three 
classes: ( I )  saprophytes feed on dead organic material; ( 2 )  para- 
sites derive their food from living things, to the detriment of the 
host; and ( 3 )  symbionts live in association with other organisms 
with mutual benefit, each commonly contributing essential nutri- 
ents to the symbiotic partner and receiving nutrients from it. 

Saprophyt ic  Fungi.-Saprophytic fungi have an important 
place in nature. They reduce to a form usable by other organisms 
the dead bodies of plants and animals. freeing the carbon, nitro- 
gen, hydrogen and minerals which otherwise would remain forever 
locked up in the corpses. This function they share with bacteria. 
Although there is no sharp dividing line, the fungi do most of the 
work of digesting complex carbohydrates and the bacteria digest 
mostly proteins. The black and green molds usually live as sapro- 
phytes. Another familiar saprophyte is the meadow mushroom, 
Agaricus campestris, which grows wild in meadows and pastures 
where the dung of grazing animals is added to the organic matter 
in the soil, and is also cultivated in prepared beds composed largely 
of partially decomposed manure. In  either situation the myce- 
lium, starting from spores or from commercially prepared masses 
of mycelium (spawn). spreads through considerable volumes of 
soil. breaking down, by enzymes which it secretes, the organic soil 
components to simple carbohydrate and nitrogenous compounds 
which can be absorbed by the mycelium and serve as its food. 
After a period of growth and food storage which may involve 
weeks (in mushroom beds) or years (in nature), the mycelium 
forms at  the surface of the substrate (substance on which the 
enzyme sets) a crop of mushrooms, its fruiting structures, which 
immediately shed spores from which new mycelia may arise. 

Other saprophytic fungi are those which produce bracket mush- 
rooms or conks (Fumes applanatus, Polyporus sulphureus) on the 
surface of tree trunks. The tree may be standing or fallen, living 
or dead. Although any part of a dead tree may be attacked. the 
mycelium in living trees penetrates, digests and destroys only the 
dead heartwood. House fungi, especially Serpula (Merulius) 
lacrymans and Poria incrassata can reduce timbers to a weak, 
friable mass. The yeast fungi, minute single-celled forms, belong 
to the same biological class. They live in watery solutions, chiefly 
those containing sugar, such as fruit juices, ensilage, plant sap and 
the moist component of bread dough. 

Paras i t i c  Fungi.-These are numerous in species, partly be- 
cause many of them are able to attack only a few kinds of host 
plants, or even only a single one. Many of them are facultative 
parasites; that is, they can live a t  the expense of a living host until 
it dies, and then continue to feed on the dead tissue. Often the 
mycelium on the living host reproduces by conidia, or asexual 
spores, and that on the dead host by other and more complex fruit- 
ing bodies. Corn smut grows parasitically within tissues of the 
ears, tassels and other organs of Indian corn (maize), stimulat- 
ing the host to produce large, tumourlike swellings whose soft 
tissues finally are absorbed by the mycelium whose cells then 
round off and become spores. These spores germinate in soil and 
there produce large numbers of cells capable of reinfecting the 
host. Other fungi are obligate parasites, unable to live apart 
from living tissues of a suitable host. Such species have never 
been cultivated. An example of this class is stem rust of wheat, 
which produces two types of spores while growing on wheat and 
certain grasses, and two other types on the leaves of barberry. 
Many parasites form their mycelia between the cells of the host, 
absorbing nutrients through the cell walls of both host and fungus. 
Others, of which the downy mildews are examples, send out short 
specialized hyphae which penetrate the cell wall of the host and 
sometimes its outer protoplasm, coming to lie near the nucleus 
of the cell attacked. These hyphae may form coils or branches 
within the cell, thereby increasing their surface for absorption. 
Such intracellular absorptive hyphae are called haustoria. 

A successful obligate parasite is necessarily one that does not 
kill, although it may cause dwarfing, enlargement, sterilization or 
distortion of the living plant or animal on which its own life 
depends. 

Symbiot ic  Fungi.-Lichens provide the most conspicuous ex- 

amples of symbiotic fungi. Lichens are often mistaken for mosses. 
as the common name, reindeer moss, of one of the most important 
lichens indicates. However. a lichen is an association of a fungus 
and an alga, with the fungus forming a leaflike, crustlike or 
branched matrix enveloping large numbers of algal cells (see 
LICHENS). A similar beneficial relationship exists between fungi 
and many seed plants and ferns, whose roots are symbiotic with 
the mycelium. The two organisms together form a compound 
structure known as a mycorhiza (9.3.).  An especially complex 
symbiosis exists between various scale insects and fungi of the 
genus Septobasidium, which is widely distributed in the warm tem- 
perate and tropical regions of both hemispheres. These fungi grow 
only on living parts of higher plants, most commonly on the smooth 
bark of various trees. where they form feltlike or lichenlike crusts. 
They appear to be parasitic on the tree, but actually each fungus 
covers a colony of scale insects. The insects suck the juices of 
the plant and in turn are infected with haustorium-bearing hyphae 
that extend from their bodies into the fungus crust. Such insects 
are not killed by the Septobasidium, although they remain sterile. 
The fungus is an obligate parasite upon them, as they in turn are 
upon the plant. Other insects of the same colony, however. live 
within an elaborate system of tunnels or houses developed by the 
fungus, within which they feed upon the host plant protected from 
most of their normal enemies. At the season when the uninfected 
insects are producing young. the fungus is producing spores on 
its outer surface. The immature insects which crawl over this 
surface may carry off a spore and become infected by it. If they 
move to another area of bark they establish a new growth of the 
fungus, and if they remain close by they add to the size of the 
old. Those insects that do not crawl over the surface, or that 
otherwise escape infection. may settle down within the protec- 
tion of the old Septobasidium. The fungus thus parasitizes a part 
of the insect colony and protects the rest. 

REPRODUCTION 

The spores of fungi serve the function of the seeds of higher 
plants but differ from them in their smaller size and simpler struc- 
ture. Both sexual and asexual reproduction occur among fungi, 
and some species exhibit an alternation of generations. in which 
a sexual phase of the plant is followed by an asexual phase. In 
some fungi the mycelium can reproduce asexually of itself, but 
will reproduce sexually only when grown with certain other mycelia. 
This selective mechanism in sexual reproduction, known as 
heterothallism, functions to ensure the genetic heterogeneity of the 
off spring. 

Asexual  Reproduction.-Asexual reproductive spores, oi'dia 
and conidia, are produced by the separation of cells from a my- 
celium. Oidia commonly occur among various species of mush- 
rooms. Conidia, which are distinguished from oi'dia by their 
shapes, may be spherical, cylindrical or of other distinctive form; 
they may be one or many celled; and they may be formed directly 
on assimilative hyphae or borne on conidiophores. The conidium- 
bearing hyphae may be isolated or, in the more highly developed 
species, aggregated into crusts, cushions or clusters resembling 
sheaves of wheat. In many species the conidiophores arise within 
more or less pear-shaped cavities of special spore-producing struc- 
tures (pycnidia). Other fungi produce minute pellets (bulbils) 
formed of a knot of intertwined hyphae, which serve for reproduc- 
tion. The black molds and the water molds and their relatives are 
dispersed by specialized cells formed within and from the proto- 
plasm of larger cells (sporangia). In  the black molds these 
sporangiospores are provided with a firm wall, are resistant to 
desiccation and are scattered abroad by the air. In many water 
molds (fig. 4[D. E l )  the spores are naked particles of protoplasm 
provided with threadlike flagellums by which they swim through 
water (zoospores). All of these types of reproductive bodies are 
usually (but not always) endowed with the same hereditary po- 
tentialities as the mycelium from which they arise. 

Sexua l  Reproduction.-Most fungi exhibit the process of 
fertilization. This consists in the fusion of two bodies of proto- 
plasm to form one;the zygote. The interval between cell fusion 
and nuclear fusion may extend through most of the life cycle; 
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nuclear fusion is the final, critical event in fertilization. The CLASSIFICATION 
gamete (fusing) nuclei have in any species a basic number of Most students of the fungi now regard them as  derived f rom 
chromosomes, the haploid number; the zygote has the double colourless flagellates. Along with the algae, they are  placed 
(diploid) number; and nuclear fusion is the end of the haploid and 1%-ithin the phylum Thallophyta of the plant kingdom. Three 
beginning of the diploid phase. The reverse process is meiosis classes of fungi are universally recognized: Phycomycetes, Ascomy- 
(see CYTOLOGY) by which the haploid condition is restored, mark- cetes and Basidiomycetes; and a fourth problematical class, 
ing the end of the diploid and beginning of the haploid phase. I n  Myxomycetes, once regarded as an  offshoot of the  amoeboid proto- 
many Ascomycetes and in Basidiomycetes there is a third phase, zoa, usually is included. The bacteria or Schizomycetes, which a re  
after the protoplasts have fused but before nuclear fusion has OC- sometimes classified as a third subdivision of the Thallophyta and 
curred, in which haploid nuclei from the two parents are associated sometimes as an additional class \Tithin the fungi, are  discussed 
in a common cytoplasm; if the nuclei are paired, this is called the elsewhere (see BACTERIOLOGY). The lichens, as associations of 
dicaryotic phase. Few fungi have a diploid phase protracted be- algae and fungi, are classified according to their components, the  
yond the zygote. I n  the black molds the fusing bodies are multi- algal components among the algae and the fungal components 
nucleated branches (fig. 6 ) ;  in the water molds (fig. 4[B]). they among the Ascomycetes and Basidiomycetes. 
are an egg and one nucleus from a male hyphal branch (anther- The basis of classification of the fungi, as mentioned above, is 
idium). I n  some Ascomycetes the gametangia are differentiated the mode of spore formation. The  Fungi Imperfecti include mem- 
as males and females (fig. 8) but the fusing protoplasts are corn- bers of all four classes-but mostly Ascomycetes-that lack o r  
pletely undifferentiated; in others the antheridium is missing and rarely produce the perfect stage, that is, the fruiting body tha t  
its function is assumed by an ordinary hyphal cell. In  the Basidio- forms spores by fusion. 
mycetes, the most highly developed class of fungi, fertilization 
occurs between two hyphae, a hypha and a conidium, or even two SCHEME OF CLASSIFICATION 

conidia. Class I .  Myxomycetes (slime molds) 
Heterothal1ism.-This phenomenon is best exemplified by the Subclass I .  Exosporeae 

black mold Rhieopus nigricans. I t  had long been known that al- Subclass I1. hfyxogastres 
though any culture of this species produced sporangia, only rarely C1~k:~s~~~~~~:~~~e~,",'"aelike fungi) 
did one s h o ~  gametangia and the zygospores (fig. 6 [GI ) resulting Subclass 11. OSmpcetes 
from their fusion. I n  1904 the cause of this rarity became known Subclass 111. Zygomycetes 
when it Tvas discovered that all mycelia of this species fall into Class 111. Ascomycetes (sac fungi) 
two groups. such that any member of one fails to produce zygo- Orders: I .  Dipodascales Protoascomycetes ; Saccharomycetales ; Taphrinales 
spores when grown together with any other member of the same Subclass 11. Euascomycetes 
group, but forms them when combined with any member of the Class IV. Basidiomycetes (club fungi) 
other. The species is heterothallic. There are no constant dif- Subclass I. Heterobasidiomycetes 
ferences between the members of the two groups other than their Orders: A. Ustilaginales (smuts) ; Uredinales (rusts) 

B. iluriculariales ; Tremellales reciprocal behaviour when crossed, each stimulating the other to 11, Homobasidiomycetes 
the formation of gametangia, and usually no differences are ap- Orders: Agaricales ; Gasteromycetes 
parent in size of gametangia, rate of growth or biochemical prop- 
erties. It is therefore impossible to designate one accurately as 
male and the other as female, and the complementary groups are 
called merely plus (+) and minus (- ). h (+) mycelium pro- 
duces only (+) sporangiospores, and a (- ) only (- ). The  
zygospore, upon germination, may produce either. Heterothallism 
has since been found in most other groups of fungi, as well as in 
algae. I n  many fungi, especially among Basidiomycetes, the my- 
celia fall into four rather than two groups in each of which the 
four \\-ill mate only with one other. Here the groups clearly are 
not sexually differentiated. Homothallic species, in which fusion 
of cells or nuclei from a single mycelium can occur, are frequent. 
Many of these are believed to have descended from heterothallic 
forms. 

Types  of Spores.-Fusion, whether of multicellular gametangia, 
of cells or of nuclei within a single cell, usually initiates the 
formation of distinctive spore types. In  the Phycomycetes the 
typical spore is either the zygospore, usually thick walled. with 
a sculptured surface, and supported between the two similar 
gametangial branches, or the oospore, a fertilized egg with thick- 
ened wall. 

The Ascomycetes are characterized by ascospores (fig.. I z ) ,  
formed in limited numbers (usually eight) within a saclike cell in 
which fusion earlier occurred. 

I n  the Basidiomycetes the typical basidiospore (fig. 14[c]) is 
formed on a slender stalk gro~i~ing from the surface of the cell 
mhere fusion took place. 

These four types of spores, formed directly after fusion, are 
known as perfect spores, and have been found to be the best 
indicators of relationships within the fungi. Classification ac- 
cordingly is based on them. The fruiting structure which gives 
rise to perfect spores is called the perfect stage. Conidia, oi'dia 
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and the other types produced without change in the cytological or F IG.  2.-LIFE H IS T O R Y  O F  S Y N C H Y T R I U M  E N D O B ~ O T ~ C U M  

genetic state of the fungus are said to be imperfect, but the term ( A )  z ~ ~ ~ ~ ~ ~ ~ ~ ;  (B) young protoplast wi thin a hypertrophied epidermal ce l l ;  
must not be taken to indicate a failure in reproducing the parent. (c)  mature summer spore; (D) germination of summer spore; (E) young 

Fungi lacking perfect stages. or in ?vhich they are unknown, are S O ~ U S .  future walls indicated by lines; (F) copulation of two pIan0gametes; 
( G )  young hypnospore; (H )  hypnospore during maturat ion of zoospore pri- 

called Fungi Imperfecti. mordium; ( I )  penetration of the zygote 
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FIG. 3 

( A )  Three emptied sporangia and two  spiny resting spores of O lp id iops is  
saprolegniae in the end of a hypha of Saprolegnia;  (B )  sporangia of Rh iz id -  
i o m y c e s  apophysatus, in  various stages of development, attached to the 0690- 
n ium of Sapro legn ia  and sending delicate rhizoidal threads in to  i t ;  (C) conju- 
gation of thalluses of Po lyphagus  euglenae, showing female nucleus about t o  
enter the copulation tube; (D)  Z y g o r h i z i d i u m  w i l l e i ;  the male thallus ( a t  
left) w i t h  developing copulation tube; the female thallus (centre) and the two 
in process of conjugation; (E) branching thallus of U r o p h l y c t i s  a l fa l fae,  the 
lower turb inate cell of which bears a single mature resting spore and three 
branches, each terminated by  a turbinate cell i n  the early stages of resting-spore 
format ion 

All but perhaps two species of Myxomycetes belong to the sub- 
class Myxogastres. The spores are surrounded by a firm, orna- 
mented mall. and are sufficiently resistant to desiccation that in 
some species they germinate after 40 years' storage. In water the 
wall opens by rupture or by a pore to set free a single amoeboid 
body later transformed into one or two naked swarm cells that 
swim by two unequal flagellums. one directed forward and one 
trailing. These swarm cells may fuse directly, or increase in size 
and each divide to form two similar cells. Such division may be 
repeated, and the cells may pass through amoeboid or encysted 
phases. Ultimately, flagellated cells fuse in pairs, retract their 
flagellums and assume an amoeboid form, the first stage of the 
plasmodium, which is diploid. The plasmodium increases in size 
and becomes multinucleate by division of the original fusion 
nl~cleus. I t  may also join other plasmodia so completely that no 
evidence persists of its often compound nature. 

In  fruiting, the protoplasm forms a thick, enclosing membrane. 
and frequently a stalk and a tangle of threads running through 
the sporangium. All of these structures are secreted; i.e., non- 
cellular. The protoplasm then breaks up into uninucleate units, 
each of which forms its own wall and becomes a spore. The 
haploid condition is restored by meiotic reduction divisions im- 
mediately preceding spore formation. 

Groups of sporangia of the Myxogastres are frequently seated 
on a common membrane, the hypothallus. The branching fruc- 
tificatlon of the subclass Exosporeae is only a more complex 
hypothallus. The cysts of the latter group are not spores, but 
rather are homologous with the sporangia of the former. They 
do not form firm-walled spores, but germinate directly by forming 
eight swarm cells. Otherwise the two subclasses are essentially 

alike. (See MYCETOZOA.) 

This large primitive group includes the fuzzy molds found on 
bread, jelly and preserved fruit, water molds, insect and fish 
parasites, the downy mildews parasitic on hops and other plants 
and destructive blights such as the potato blight that caused 
the Irish famine in 1846-47. Typically the mycelium is composed 
of nonseptate, branching hyphae, although cellular hyphae occur 
in some higher forms and in some lower forms hyphae are poorly 
developed or absent. 

In asexual reproduction, which is the more common form for 
the Phycomycetes, spores are formed in cells called sporangia. In  
sexual reproduction either zygospores, resulting from the conjuga- 
tion of two like cells, or oospores, resulting from fertilization of 
an egg cell by a sperm cell, may be formed. In lower forms the 
spores may be motile, animallike zoospores; in higher forms they 
usually are air-borne. Alternation of generations occurs in some 
members of this class. 

Archimycetes.-In the separation of the Phycomycetes into 
the three major subclasses-Archimycetes, Oomycetes and Zygo- 
mycetes-a standard classification is used. The primitive Archi- 
mycetes are regarded by some students as degenerate Oomycetes 
and Zygomycetes. By others they are considered to be primitive 
forms such as those from which the Oomycetes and Zygomycetes 
are postulated to have arisen. In some modern classifications the 
Archimycetes and Oomycetes are merged, the former name being 
abandoned, and a primary division into two groups, Uniflagellatae 
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FIG.  4 

( A )  Unici i iate spermatozoids of M o n o b l e p h a r i s  macrandra  emerging from the 
basal antheridium and moving up over the surface of the oogonium. The single 
oosphere is fert i l ized by the entrance of one of these at the apex of the 
oogonlum. (B) Globose oogonium of Sapro legn ia  containing two oospheres 
each of which is being approached by a fer t i l izat ion tube sent in f rom a laterally 
applied, clavate antheridium; ( C )  fer t i l izat ion of the ooplasm of P y t h i u m  
debaryanum by the entrance of a male nucleus from the antheridium; (D)  
sporangium of A c h l y a  freeing swarm spores which encyst a t  the mouth before 
breaking out to swim away; (E) sporangia of Phy toph thora  infestans, the 
lower freeing swarm spores. Below these, encysted spores germinat ing by tube. 
(F) Branched sporangiophore of Peronospora  schle ideni  emergent f rom the 
stomate of an onion leaf; the sporangia, often termed conidia, germinating 
by tube wi thout  forming swarm spores 
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and Biflagellatae, based on the number of cilia on the zoospore, is 
adopted. 

The mycelium is rudimentary or lacking; at maturity the thallus 
is transformed into a sporangium or differentiated to provide 
vegetative and sexual cells. In the simplest representatives of 
the Xrchimycetes, such as the genera of pond-scum parasites, 
Olpidium and Synchytriunz (fig. 2 ) .  the thallus undergoes develop- 
ment in the cells of the host for a period as a naked protoplast. 
Later it assumes a wall and reproduces asexually as a sporangium 
or sorus of sporangia, freeing uniciliate zoospores. In sexual 
reproduction a pair of uniciliate, swarm-sporelike gametes fuse 
to form a motile zygote. The zygote after a period of vegetative 
grom th encysts to form a resting spore. A similar morphology and 
mode of life are present in Olpidiopsis in which the zoospores are, 
hoxever, biciliate. Here there are no motile gametes, a larger 
female and a smaller male thallus merely conjugating, with the 
passage of the content of one cell into the other. The receiving 
cell then forms a heavy wall and matures into a resting spore to 
which the emptied cell remains attached. In Rhizophzdium, Rlzi- 
zidiontyces (fig. 3[B]) and other related forms the parasite is 
enveloped in a visible membrane from an early stage and is at- 
tached to the outer surface of its host, into which it sends a short 
peglike haustorium or delicate branching mycelial threads. At 
maturity the whole thallus functions as a sporangium or acquires 
a thick wall and becomes a resting spore. A mode of sexual repro- 
duction in which the conjugation of two individual thalluses creates 
a resting zygote is found in various genera; e.g., in Polyphagz~s 
and Zygorlzizidium (fig. 3 [ C ,  D l ) .  In the former. which is para- 
sitic on Euglena, the fungus possesses a highly developed system of 
haustorial threads, enabling it to attack a number of algal cells 
simultaneously. In certain other members of the group these 
threads are less delicate and resemble the hyphae of higher forms. 
In  Pltysodema and Urophlyctis such hyphae develop large, snollen, 
intercalary, pluricellular vesicles, whose component cells not only 

FROM ( A ,  B ,  C ,  E ,  F )  E .  G A U M A N N ,  " Y E R G L L I C H E N O B .  M O R P H O L O G I E  D E R  P I I T E "  ( G U S I P I V  

F I S C H E R ) ,  ( D )  A F T E R  F .  M O R E A U  I N  " L E  B O T A N I S T E "  

FIG. 5 

(A) Sporangiophore of T h a m n i d i u m  elegans bearing a large terminal sporan- 
gium and numerous lateral sporangioia; ( B )  conidophore of Chaetocladium 
brefeldi i ;  ( C )  stages in germination of the monosporic sporangiolurn of 
Chaetocladium jonesii; (D)  sporangium of Blakeslea trispora; (E)  sporan- 
giola of same; (F) sporangia of Syncephalastrurn cinereurn, each containing 
a single row of spores 

F R O M  G W Y N N E - V A U G H A N  A N D  B A R N E S ,  " F U N G I ,  ( C A M B R I D G E  U N I V E R S I T Y  P R E S S )  

FIG 6.-MUCOR H I E M A L I S  

(A. B) Progametangia formed as lateral branches of the hyphae; (C) each 
progametangium d iv~ded  by a septum to form a gametangium and a suspensor; 
(D) fusion of the two gametangla; (E-G) successive stages in the maturation 
of the zygospore 

serve as centres for fresh hyphal development. but  also give rise 
to large, thick-walled resting spores (fig. 3[E]). I n  the case of 
species of these genera on alfalfa, beet and other plants, prominent 
warts or tumourlike swellings are formed on the host. The same 
is true of Synchytr ium (e.g., in black wart of potato). 

0b'mycetes.-These fungi have a well-developed mycelium of 
large coenocytic branching hyphae. The lower families (Mono- 
blepharidaceae, Saprolegniaceae) are usually saprophytes, living in 
water on vegetable or animal remains, while the Peronosporaceae 
are chiefly highly specialized parasites on land plants. The group 
exhibits structural modifications of both its asexual and sexual 
organs which are related to the gradual change from an aquatic to 
a terrestrial existence. 

In the lower orders propagation is by zoospores. uniciliate in 
the Monoblepharidales. biciliate in the Saprolegniales and Peronos- 
porales or downy milde~vs. The sporangium in the Saprolegniales 
may be merely a slightly enlarged terminal portion of the hypha 
(fig. 4[D]). In  Py th ium and Phytophthora of the Peronosporales 
it is usually spherical or oval in form and under certain conditions, 
following dissemination, may put out a germ tube which develops 
directly into a hypha. In  other genera of the order (e.g., Peronos- 
pora) this direct mode of germination is alone possible, zoospores 
are no longer produced and the sporangium is now capable of 
germinating in moist air or in dew and thus adapted for a parasitic 
life on land plants (fig. 4 [F] ). 

During sexual reproduction the group exhibits the tendency for 
replacement of the union of motile gametes by conjugation of 
walled gametangia. In ~l/lonoblepharis the female organ, the 
oogonium, contains a single, nonmotile. uninucleate egg which is 
fertilized by a motile spermatozoid, which closely resembles the 
zoospore in structure. The fertilized egg then surrounds itself 
with a thick membrane and forms a resting oospore (fig. 4 [A] ). 
I n  the Saprolegniales the young oogonium contains many nuclei, 
potential gametes, only a few of which persist to function as the 
egg nuclei. There are usually several eggs (oospheres) in the 
mature oogonium but there are no spermatozoids. Though 
parthenogenesis occurs in some species the antheridium normally 
puts forth a fertilization tube which conveys the male nuclei to 
the eggs. Thus, even in members of this aquatic group, water is 
no longer the means by which the male nuclei reach the eggs. I n  
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Albugo bliti of the Peronosporales the egg has many nuclei and 
numerous male nuclei pass from the antheridium and fuse nith 
them in pairs. There is thus multiple fertilization The odspore 
which results may be regarded as a coenozygote since it contains 
many zygote nuclei, each the result of a separate fertilization In 
most of the higher Oomycetes, however, the mature egg is uninu- 
cleate and only one male nucleus passes into it from the fertiliza- 
tion tube. The assumption of the function of the gametes by the 
gametangia results in a single fertilization, made so as to ensure 
the production of the zygote. Many of the Oomycetes are parasites 
of cultivated plants and the cause of destructive diseases; e.g., 
"damping off" disease of seedlings ( P y t h i u m ) ,  late blight of potato 
(Phy toph thora ) ,  downy mildew of grape (Plasmopara).  

Z~gomycetes.-These fungi are largely saprophytic in habit 
and terrestrial. Reproduction by conjugation results in the produc- 
tion of zygospores. Zoospores are unknown; the characteristic 
sporangia contain thousands of walled spores. Certain higher 
genera, however, are reproduced by conidia ( e  g., Chaetocladium, 
Cunninghamella),  and there is a series of forms showing that in 
this family, as in the Oomycetes, transition of sporangium to 
conidium has taken place. In one series this has been brought 
about by the gradual reduction in the number of spores in the 
sporangium; e.g., Thamnidium has small few-spored sporangia 
(sporangiola) with sometimes only one spore while in Chaeto- 
cladium a small sporangiolum in one species is completely filled 
by a single spore and hence appears as a conidium except a t  
germination (fig. 5 [A, B, C] ), and in another no indication what- 
ever of an endogenous spore is given. In  Blakeslea multispored 
sporangia are normally accompanied by spherical heads bearing 
many sporangiola, each with only three spores. Between these 
types occasionally a complete series of intergrading forms exists. 
I n  the closely related genus, Choanephora, sporangiola are lacking 
and large multispored sporangia are accompanied by conidia borne 
over spherical heads as are the sporangiola of Blakeslea. 

Members of the order Mucorales are saprophytes on organic sub- 
stances or parasites on other molds. Among them is the genus 
Mucor ,  or bread and jelly molds. In  the complete life cycle of the 
Mucorales, conjugation of coenocytic gametangia occurs. The 
resulting structure, the zygospore, contains many zygote nuclei. 

F R O M  ( A )  G A U M A N N .  ' I Y E R G L E I C H E N D E  M O R P R O L O G l E  D E R  P I L Z E ' ,  ( G U S T * "  F I S C H E R ) .  ( B )  

G W Y N N E - V A U G H A N  A N D  B A R N E S ,  " T H E  F U N G I "  ( C A M B R I D G E  U N I V E R S I T Y  P R E S S ) ,  (C, D, E )  
L A  R E V U E  G ~ N ~ R A L E  D E  B O T A N I O U E  (E. O R L H A C .  P A R I S )  

F I G .  7 .- ( A )  FORMATION OF C O P U L A T I O N  O P E N I N G  I N  E N D O G O N E  LAC- 
T I F L U A ;  ( 5 )  N U C L E A R  MIGRATION:  ( C )  FORMATION O F  H Y P H A L  SHEATH 
A R O U N D  ZYGOTE: (D-F)  DEVELOPMENT O F  A S C l  IN EREMASCUS FERTILIS:  
( G - I )  DEVELOPMENT O F  A S C l  IN E N D O M Y C E S  

L I 
F R O M  " Z E I T S C H R I F T  F U R  B O T A N I K  ( G U S T A V  F I S C H E R )  

F I G .  8 .- ( A )  ANTHERIDIUM ( L E F T )  A N D  ASCOGONIUM ( R I G H T )  I N  
PYRONEMA,  ( 5 )  A S C O G E N O U S  HYPHAE GROWING FROM ASCOGONIUM 

The gametangia are usually morphologically indistinguishable. 
They may both arise on the same mycelium or on a specialized 
erect hypha or zygophore, as in Sporodinia. Such species are 
termed homothallic. In  other cases the gametangia arise on two 
separate mycelia, differing in kind but not corresponding to distinct 
sexes. an example of heterothallism. 

The germination of the zygospore usually results in the produc- 
tion of a germ tube bearing a germ sporangium. and in Phycomyces 
nitens it is in this structure that the zygote nuclei undergo the 
reduction divisions. The resulting spores are of two kinds, (+) 
and (-) ; but in any one germ sporangium only one kind is formed, 
except for a few spores, presumably binucleate, which are homo- 
thallic. I t  is of interest to note that H. Burgeff experimentally 
produced similar mycelia by the admixture of the contents of 
hyphae from (+) and (-) mycelia and thus reached the con- 
clusion that homothallic mycelia contain both (+) and (- ) nuclei. 

Insect Parasites.-The Entomophthoraceae are chiefly a family 
of insect parasites of which one, Entomophthora muscae, attacks 
the common housefly. They are reproduced asexually by conidia 
which are shot off from the conidiophores in such numbers as to 
form a halo around the dead fly. 

The small family of the Endogonaceae molds with its chief genus 
Endogone may be included here. The species form mostly under- 
ground stromata in which the reproductive organs are embedded. 
In Endogone lactijlua two conjugation branches of unequal size 
grow in contact with each other. They are multinucleate at  first 
and from each a terminal cell containing a single nucleus is cut off. 
These cells unite and from the larger there arises an outgrowth 
which rapidly enlarges; into this pass the two gamete nuclei. 
This outgrowth is the zygote, which not only develops a thick 
wall but becomes surrounded and embedded by a number of vegeta- 
tive hyphae (fig. 7[A, B, C]).  Its germination is unknown. 

Endogone has been included in the Ascomycetes and is of con- 
siderable interest as indicating a possible relation between that 
class and the Zygomycetes. 

This large class of higher fungi includes yeasts, molds, mildews 
and edible truffles and morels. Spores are produced in asci or 
spore sacs. The mycelium is composed of hyphae regularly 
segmented into portions containing one or several nuclei. Asexual 
reproduction is common and this class provides a rich variety of 
conidial fructifications. Many species may show several different 
types of conidia on the same mycelium. There are many species 
in which the ascus fruit is rarely produced and there may conse- 
quently be many generations reproduced entirely by conidia. I t  
is not, therefore, surprising to find a large assemblage of fungi 
(Fungi Imperfecti) which are only known to reproduce asexually 
and many of which are believed to be incomplete forms of Ascomy- 
cetes. 



The sexual reproduction of the lower Ascomycetes (Protas- 
cineae) may be compared with that of certain Phycomycetes such 
as Endogone. In Ere~nascus  fertilis the sexual branches arise from 
two ceighbouring cells of a hypha and grow up side by side. They 
each receive a nucleus from their parent cells and then fuse to- 
gether. The two nuclei unite and the zygote enlarges and forms a 
spherical ascus. The fusion nucleus divides and eight ascospores 
are formed (fig. 7 [D: E ,  F] ). The main point in which Erenzusczts 
differs from Endogone is that the direct product of fertilization is 
in the latter a zygospore and in the former an ascus. This then 
is one of the essential differences that mark off the lower Ascomy- 
cetes from the Zygomycetes. The higher forms are distinguished 
by a further advance, in that every ascus in an ascocarp is a 
separate zygote. The ascogenous hyphae usually grow out from 
ascogenous cells and by proliferation form a number of crooks or 
crosiers and thus provide for large numbers of asci. In hetero- 
thallic species the cells of the ascogenous hyphae may contain only 
a single pair of nuclei each and so form a dicaryotic system or 
dicaryon. I t  is in the ascus that nuclear fusion is finally ac- 
complished, to be succeeded immediately by the meiotic phase 
and the formation of spores. 

The ascogenous hyphae, however! do not form an independent 
self-supporting mycelium. They are dependent on the haploid 
mycelium for their nutrition, and this is accomplished by the en- 
closure of the ascogenous hyphae in a simultaneous growth of 
vegetative hyphae from the parent mycelium. Thus there is 
formed the fruit body or ascophore, one of the characteristic struc- 
tures of the higher ascomycetes, showing in the different families 
great variety in structure and organization. 

In Erenzascz~s the two sexual organs are alike, but in the related 
Endomyces  they are differentiated into a large female gametangium, 
the ascogonium and a smaller male, the antheridium (fig. T [ G :  
H. 1 In the Euascomycetes this differentiation in sex is main- 
tained and the ascogonium is usually characterized by the develop- 
ment of a receptive portion, the trichogyne. Both structures may 
be divided by cross walls into several cells, the mrhole ascogonial 
branch (archicarp) thus consisting of a hypha of many cells, which 
is sometimes spirally coiled. 

The antheridium sho~i~s  no corresponding development, in fact 
it is possible to trace throughout the whole group the gradual 
dwindling in importance and final elimination of this organ. 

I t  has been proved that macroconidia as well as microconidia 
(the so-called spermatia) may function in fertilization and that 
nuclei O F  opposite mating type may also be brought together as a 
result of nuclear migrations from one purely vegetative system to 
another. In -47eurospo~a the microconidia also germinate readily 
to form perfectly normal mycelia. They are therefore asexual 
organs of dissemination. that may in addition function in place of 
gametes, rather than differentiated male cells. 

In Pyro?zema omphalodes the large pear-shaped ascogonium 
bears at  its upper end a tubular trichogyne, the tip of which fuses 
with the club-shaped antheridium. A11 these structures are multi- 
nucleate. The contents of the antheridium pass first into the 
trichogyne and then. by absorption of the intervening wall, into the 
ascogonium, where the male and female nuclei become associated 
(fig. 8[A. B] ). In Humaria granulnta the trichogyne has disap- 
peared though the ascogonium still has the form of those de- 
scribed above and like them gives origin to the ascogenous hyphae. 
Finally in N2rmaria rzltilans the ascogonium itself has disappeared 
and with it: all trace of autogamous fertilization. 

A parallel series can be traced in a related genus, Ascobolus, 
in which the ascogonium is many celled. In A. ??zagnificzrs, which 
is heterothallic, normal conjugation takes place between anther- 
idium and trichogyne; in A. Jurfuraceus antheridia are absent. 
In one species, Ascobolus carbonarius, the long and often coiled 
trichogyne comes into contact with one of the oval, stalked co- 
nidia, borne on the mycelium, and fuses with it and thus, appar- 
ently. fertilization is effected. 

This process finds an interesting parallel in one of the lichen 
fungi. Collemn pulposr~m. Here the archicarp, as in many lichen 
fungi, is a coiled thread terminating in a long slender trichogyne; 
the latter comes into contact with a conidium and fusion results. 

In  other species of Collema the 
trichogynes, projecting above the 
surface of the thallus, get at- 
tached to their surface one or 
more uninucleate bodies, the so- 
called spermatia, which are 
formed in flask-shaped bodies re- 
sembling pycnidia. As the name 
implies, these spermatia have 
been regarded sometimes as male 
gametes. 

These processes of modifica- 
tion and disappearance of the sex- 

F I S C H E R )  fact that the essential feature of 
F I G .  9.-(A-F) C R O S I E R S  IN A S -  f 

C O G E N O U S  HYPHAE O F  P Y R O N E M A  
ertilization is the fusion of two 

haploid nuclei, and it  is imma- 
terial whether these nuclei are derived from different sexual or- 
gans, antheridium and ascogonium, from the ascogonium alone, 
from an ascogonium and a vegetative cell or from two vegetative 
cells. In every case the process which brings them together, 
whether fusion imnlediately results or not, marks the starting point 
of a nem development, viz., dicaryotic growth, represented by the 
ascogenous hyphae. These hyphae eventually give rise to the asci 
and in the majority of the Ascomycetes they are formed in a 
characteristic may. As already stated the ultimate segments of 
these hyphae are binucleate and any one of them may grow out 
to a short branch, into which the two nuclei pass. This cell now 
curves over at  the tip to form a hook, and the nuclei moving up 
to the summit divide there conjugately. The spindles are so 
arranged that when the two cross ~valls are formed, the summit 
of the crook contains two nuclei, while one is in the tip and an- 
other in the stalk (fig. 9) .  

In most cases the t n o  nuclei a t  the summit fuse together and 
form the fusion nucleus of an ascus, which is the only truly diploid 
cell in the whole life cycle. The point of the crook and the stalk 

lie close together and either of 
F 

them may now become binucleate 1 by the migration into it of the 

fq /Q 
Y 2  , I + 

F R O M  E G A U I M A N N  Y E R G L E ~ C H E ~ ~ D E  M O ~  

nucleus from the other. The 
binucleate cell so formed may 
now originate a new crook and 
so the process may be repeated 
several times. 

The young ascus now enlarges, 
the nucleus also increasing in 
size, and finally the latter divides; 
this is follolred by two further 
divisions and thus eight nuclei 
are formed uhich become the 
centres in forming eight asco- 
spores (fig. 10). There is no 
doubt that the first division in 
the ascus is the heterotype or re- 
ducing division (see CYTOLOGY). 
The two following divisions have, 
for the most part, the characters 
of postmeiotic divisions. 

There are a number of forms, 
P H O L O G I E  D E R  P I L I E  ( G U S T A V  F I S C H E R )  however (Sphaerotheca,  Hu-  

10-PHYLLACT'N 'A 'ORYLEA maria, Lachnea, Ascobolus) ,  in 
( A )  Young ascus w ~ t h  dicaryon; 
(B-D) caryogamy; (E-G) steps in di-  nhich the nuclei in the ascogo- 
vision of primary ascus nucleus nium, however derived, have been 
( E r y s l p h e  clchoracearum) ; (H-J) 
spore formation described as fusing together. Ob- 

viously a double reduction would 
be necessary to produce haploid nuclei for inclusion in the asco- 
spores, and the second reduction is said to take place during the 
second or third diviqion Genetic uork on Ascomycetes disproves 
the whole theory of a double fertilization and a double reduction. 
Until one finds through hybridization experiments eight genetically 
different kinds of spores formed in certain asci of a cross, or that 
the spores alternate one and one for definite generic characters, 
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the theory of double fertilization must be abandoned. 

These genetic studies have shown also that heterothallic Asco- 
mycetes can readily be hybridized, and it has been shown that 
genetic characters are inherited according to Mendelian principles. 
The Mendelian ratios. ~vhich are only approximated in experiments 
with higher animals and plants, occur precisely and regularly in 
breeding the mold ~Veurospora, which has the additional merit of 
permitting mating of cells of known genetic composition. Dom- 
inance, recessiveness, heterocaryotic vigour. lethal factors. nhich 
may be either dominant or recessive, as well as other genetic fea- 
tures nhich are so well knoun in connection mith genetic ~vork nith 
the common fruit fly, maize, datura and other diploid organisms. 
are not known in the fungi. 

The mode of spore formation in the ascus is peculiar. The 
eight nuclei formed in the third division shox delicate radiations, 
extending from a centrosome, nhich meet around the nucleus and 
thus dellmlt a portion of the protoplasm on which a wall is secreted 
to form a young spore (fig. IO[H, I .  J]) .  

In  the higher Ascomycetes, the developing ascogenous hyphae 
are enclosed by a development of the haploid mycelium, on nhich, 
in fact, they are parasitic. The whole structure which results is 
known as a fruit body or ascocarp. In the simpler orders (Plec- 
tascales and Perisporiales) the enclosure is complete, the sterile 
hyphae compacting together on the outside to form a completely 
closed investment. Such a fruit body is called a perithecium. In 
other orders (Hypocreales, Sphaeriales, Laboulbeniales) a 
perithecium is formed, often flask shaped and with a neck with 
a definite opening for the discharge of the spores (fig. I 2 ) .  

The remaining orders have a fruit body knonn as an apothe- 
cium. Here the numerous asci are assembled, together with sterile 
hyphae or paraphyses, in a continuous layer known as the hy- 

process represented by the conjugation of ordinary cells. The 
result is the formation of an ascus in which ascospores are formed 
(Schizosaccllaronzyces, Zygosacc/zaromyces). Sacclzaromycodes 
ludwigii forms the ascospores in the ordinary yeast cells and 
conjugation takes place between the germinating spores. The 
ordinary yeast cells so produced are thus diploid cells. Work on 

the yeasts has shown that the in- [ I  dustrial veasts may be, in fact, 
diploid their nature. I t  has 
been proved that hybrids between 
various strains of the industrial 
yeasts may be obtained rather 
easily so that new and better 
races of yeasts can be developed. 

The Exoascaceae is a family 
of parasitic fungi which grow on 
the higher plants, often produc- 
ing malformation of the leaves, 
fruits, etc. The mycelium may 
develop in the deeper tissues, but 
eventually makes its way to the 
surface and the asci are pro- 
duced between the epidermal 
cells, or more frequently they 
arise from hyphae which lie be- 
tween the ewidermis and the cu- I 1 ticle The cells of the mycelium 

s inAssunGER L E H n s U C H  D E R  B0 are binucleate. and in the young 
T A N I K  ( cusrav  F I S C H E R )  ascus the two nuclei fuse and then 
F I G  12 -PERlTHECIUM OF PODOS- undergo division, eight spores re- 
PORA F l M l S E D A  I N  LONGITUDINAL sulting in the usual manner, In 
SECTION 

some species (Taphrina) the orig- 
inal spores may bud in the ascus and give rise to hundreds of small 
conidia. 

When spores are sown in suitable culture fluids they bud after 
the manner of yeast cells and produce conidia. In  two species of 
Taphrilza it has been shonn that these secondary conidia can con- 
jugate in pairs by means of a short tubular process The nucleus 

I J 
Powdery Mildews.-The 

FIG. 11.-DEVELOPMENT OF E U R O T I U M  REPENS 

(A)  Hypha with conidiophore (c) of the Aspergjllus stage and young archi- 
PerispOriales the Ery- 

carp (as )  ; (B) spiral archicarp (as )  with the antheridium ( p )  ; (12) the same, siphaeceae Or po\vdery mildews 
beginning to be surrounded by hyphae forming perithecium wal l ;  (D )  perl- and the Perisporiaceae or sooty 
thecium; (E, F) sections of young perithecia: ( w )  parietal cells, ( f )  pseudo- 
parenchyma, (as )  ascogonium; (G) an ascus; (H )  an ascospore molds. The Erysiphaceae occur 

as parasites on leaves and tender 
menium. This is freely exposed on the surface of the ripe fruit parts of living plants, forming a 
body which may be a flat disk or a cup (Pezizaceae) or a convex, s-hite mycelium dotted over with 
often stalked, structure (Helvellaceae). black fruiting bodies (the cleis- 

Yeasts.-The Endomycetales are a small family in which tothecia). They give rise to dis- 
(Endomyces, Erenzasczcs) the asci result directly from the conjuga- eases on numerous plants in tem- 
tion of the gametangia and are thus borne directly on the mycelium perate regions, among them the F R E D  

(fig. 7 ) .  The important family of the yeasts, Saccharomycetaceae, mildew of hop, gooseberry and 13.-LE*, 'IP OF OPERCU- 

is included in this order. These are fungi which, living normally rose and many other cultivated $::: 
in liquid media, have the form of oval or spherical cells which re- plants. The Erysiphaceae rarely 
produce by budding. Some forms, when grown under certain con- fruit in the tropics; the one and only species reported in fruit from 
djtions. can develop true hyphae and thus show their derivation Puerto Rico (Erysiphe rnalachrae) was later found to be the cause 
from fungi of normal structure. Many genera have a sexual of the commonest cotton disease in Peru. There it is known as 

from one-cell passes into the other and (he binucleate cell so 
formed nos puts out a germ tube. Moreover. when the eight 
spores from one ascus are carefully isolated and germinated apart, 
it is found that they fall into two groups, the conidia of one 
group mill not conjugate together but do so readily with any 
member of the other group. They are thus, l ~ k e  many of the 
Mucorini. heterothallic, and the separation into the two mating 
types must take place during the divisions in the ascus. 

Blue a n d  Green Molds.-The Plectascales include the genera 
Eurotiurn (fig I r )  and Carpenteles, whose imperfect stages are 
the common saprobic molds Aspergillus and Penzcilliurn, among 
the most ub~quitous and omnivorous of fungi. The ascocarps are 

, closed and comparatively rare. Dissemination is chiefly by conidia, 
and for many of these molds perfect stages are unknoccn; these 
must be considered Fungi Im- 
werfecti. A 
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the asci like shot from a gun and in such numbers that they appear ( A )  Mass of tefiospores: ( t )  0" a leaf of couch grass, ( e )  epidermis ruptured, 

as a cloud of smoke, This phenomenon occurs in the apercu- ( b )  subepidermal f~bres (after De Bary)  ; (B) part of vertical section through 
leaf of B e r b e r ~ s  vu lgar is ,  w i t h  (a ,  c )  aecial sori, (p )  peridium and (sp)  

lates and inoperculates alike. The fungi of this order are called ~ y c n i a  (after sachs) ; ( c )  mass of uredospores ( u r ) ,  wi th  one teiiospore (t), 
cup fungi because many of the species are disk or cup shaded. ( s h )  subhymenial hyphae (after De Bary) 

The operculates include the larger and more conspicuous forms, 
the cups often reaching a diameter of several inches, although 
many are also minute. Two families are recognized-the Pez- 
izaceae, in which the fruiting bodies are predominantly cup 
shaped, and the Helvellaceae, which comprise those with a stem 
and head of variable form. To this group belongs the May mush- 
room, Morchella esculenta. With few exceptions the operculates 
are saprophytic; and the conidial stage, while present in some 
forms, is inconspicuous and in most forms unknown. A few of 
these, such as Pyronema and Ascobolus, have definite sex organs, 
while in a large majority definite sex organs are obscure or absent, 
although heterothallism has been demonstrated in several. 

The inoperculate cup fungi include some medium-sized forms, 
but a large majority are minute in size. While perhaps a large 
majority are saprophytic, a much larger percentage of this group 
is strictly parasitic and in these the asexual or conidial stage is 
much more highly developed and is doubtless an adaptation to 
their parasitic habits. This is especially true of Sclerotinia and 
its segregates. The conidial stages take a variety of forms, such 
as Monilia and Botrytis. The genus Monilinia was established for  
those species which have a :Wonilia as their conidial stages. Moni- 
linia f~*z~cticola is the brown rot of peach and very destructive. 

L. Tulasne in 186j observed minute bodies in certain Discomy- 
cetes which he called spermatia or conidiola, which he believed to 
be male sperms. In  1832 it was definitely proven by F. L. Drayton 
that microconidia which were found in many species of Sclero- 
tinia, and which were probably morphologically identical with 

F R O M  ( A ,  B, c, D )  w. RuHLmD, tcKENNTNIsS D E R  lmERcEuu~liREN K ~ Y O G A M I E  B E ,  DEN the spermatia of Tulasne, stimulated the production of apothecia 
B I I S I D I O M Y C E I E R "  (RRTHUR FELIX), ( E ,  F) W .  G .  SMITH, "BRITISH BASIDIOMYCETES," (G) 
G W Y N N E - V A U G H A N  A N D  B A R N E S ,  "FUNGI" (CAMBRIDGE P R E S S )  

when placed on certain structures which develop on another 

FIG. 14 thallus of the same fungus. To this process is applied the term 
( A )  Armillaria me i lea :  young basidium wi th  the two primary ,,,,=lei; ( B )  "spermatization," thus definitely proving heterothallism or the 
after fusion of the two nuclei ( H y p h o l o m a  appendiculaturn) ; (C)  basidium existence of (+) and (-1 strains. 
before the four nuclei, derived from the secondary nucleus of the basidium, have ~ ~ ~ f f l ~ ~ . - ~ h ~  ~ ~ b ~ ~ ~ l ~ ~  is a small group of fungi that includes 
passed into the four basidiospores; ( D )  passage of a nucleus through the ste- 
rigma into the basidiospore; (E) basidium and spores (Aur icu la r ia  auricula)  ; the well-known delicacy truffles (Tuber  sp.1. They live under- 
(F) basidium and spores ( E x i d i a  glandulosa)  ; ( G )  Urornyces ground in the neighbourhood of trees and may be concerned in 

the formation of mycorhizae. The hymenium lines internal cham- 
manta blanca or "white blanket" because of the frosted appearance bers in the fruit bodies. 
imparted to the leaves of cotton in autumn. The Perisporiaceae The Laboulbeniales is an order of peculiar fungi, whose mani- 
in contrast are predominantly tropical, produce a black mycelium fold structure has been made known by the investigations of 
on leaves and other parts of living plants but occur as epiphytes, 
feed on honeydew and other materials excreted by sucking insects, 

' 

disfiguring the hosts on which they grow. The Microthyriaceae 
also included here differ from the Perisporiaceae in having shield- 
shaped perithecia with an ostiole instead of closed cleistocarp or 
cleistothecium. 

The orders Hypocreales and Sphaeriales (sphere fungi) include 
most of the families which frequently have been grouped together 
under the name of Pyrenomycetes. They have perithecia which, 
when mature, have a well-defined mouth (fig. I 2) .  In some genera 
the fruit bodies are borne directly on the mycelium (Sordaria, 
Clzaetomium) or isolated in the host tissues (Venturia),  but more 
often they are borne on a stroma (Nectria, Cucurbitaria) or em- 
bedded in it (Epichloe, Claviceps, Valsa).  The stroma may be 
flat or cushion shaped or immersed in the tissues of the host. In 
the more specialized forms the stroma may show a sterile basal 
stalk, the perithecia being limited to the upper part, where they 
may more efficiently distribute their spores (Xylaria).  The Pyre- 
nomycetes is by far the largest group of the Ascomycetes, a con- 
servative estimate of the number of species being ~o.ooo.  Though 
the majority are saprophytes some well-known diseases of plants 
are caused by members of this group; e.g., canker in fruit trees 
(Nectria) , ergot of cereals and other grasses (Claviceps) , apple 
and pear scab (Venturia).  Most species of Cordyceps are para- 
sites on insects. 

The Pezizales are divided into two sections, the operculates in 
which the asci open with a definite circular lid (the operculum), 
and the inoperculates in which the ascus opens with an irregular 
rupture (fig. 13). At maturity the spores are discharged from 

A 

FIG. 15.-PUCCINIA G R A M I N ~ S  



together constitute two successive developmental stages and  TO ( A )  Germinat ing resting conidia pf T i l l e t i a  car ies;  ( B )  germination of smut 

morphological divisions of the complete bnsidium. In these forms spores ( U s t i l a g o  s c a b i o s a e ) ;  ( C ,  D) copulation of sprout cells ( U s t i l a g o  
v i o l a c e a ) :  (E, F) germinat ing and copulating promyceiia ( C i n t r a c t i a  m o n -  

the probasidium is concerned with the distribution and perenna- tagnei ) ;  ( G )  young binucleate spore fundaments; ( H )  mature u n i n u c ~ e a t e  
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tion of the fungus as well as with the production of the basidio- spores ( U s t l l a ~ o  h o l o s t e l )  

spores (fig. 14[G]j. 
The basidiospores may be thin walled and adapted for immediate 

germination, and this is the case in the Heterobasidiomycetes and 
in some of the lower families of the Homobasidiomycetes. These 
thin-walled spores when germinated in water or nutrient solutions 
may sprout like yeast cells and produce gemmae or secondary 
conidia. In  the higher families many are thick walled and are rest- 
ing spores. In the majority of Basidiomycetes the spores are 
discharged from the sterigmata, but only for a short distance 
(0.1-0.2 mm.). They are, for the most part, distributed by air 
currents. 

Within the subclass Heterobasidiornycetes is the family Auricu- 
lariaceae of mostly parasitic forms of which the simpler represent- 
atives, e.g., Helicobasidiz~m, bear the basidia scattered on a loosely 
woven mycelium, but in the more typical forms, e.g., Auricularia, 
the hyphae, which have gelatinous walls, are compacted to form 
fruit bodies, often of considerable size. The basidia are borne on 
the lower surface of these fruit bodies and are the terminal por- 
tions of hyphae which do not reach the surface, become somewhat 
wider and divide transversely into four cells. From each of these 
arises a long filament a-hich projects beyond'the surface of the 
thallus and develops a spore at  its tip (fig. 14 [El ). The spores can 
germinate at  once and bud off small curved conidia. The fruit 

R. Thaxter in the United States. 
They are minute fungi from one 
to ten millimetres in height which 
grow attached to the bodies of 
insects, especially beetles. They 
are dark brown in colour and con- 
sist of a basal receptacle which 
bears appendages, on which are 
the sexual organs. The female 
organ is fertilized by male cells 
or spermatia. The fertilized as- 
cogenic cell (ascogonium) gives 
rise to asci which are enclosed in 
a perithecial wall that develops 
around the female organ. Some 
species are probably heterothallic 
(Amorphomyces) . They have 
been aptly described as orna- 
mental parasites, and seem not to 
harm their hosts. 

BASIDIOMYCETES (CLUB FUNGI) 

The mycelium, like that of the 
B U C H  D E R  B O T A N I K "  ( G U S T A V  F I S C H E R )  

Ascomycetes j  is F 1 ~ . , 1 6 . - p H R A G M [ D I U M  V l O L A C E U M  
body is formed throughout of binucleate cells; the origin of this 

but in the haploid mycelium the ( A )  Portion of young aecium: (st) condition is unknown. The Jew's-ear (Auricularia auricula) is a 
segments are uninucleate. They sterile cell ,  ( a )  fer t i le  cells; a t  a, the well-known representative of this order. 
differ from the Ascomycetes in passage of a nucleus f rom the adjoin- Rusts.-The Uredinales is a large order of parasitic fungi, in 

ing cell  is seen; ( B )  format ion of the 
the absence of sexual organs, first spore mother cell  (srn), from the the subclass Heterobasidiomycetes: known as the rusts, which are 
whose functions are performed b'asal cell  ( a )  of one of the rows of responsible for the diseases of many of the higher plants-ferns, 
b y ,  hyphal or conidial fusions. f rom srn, the first aeciospores stage in  which (a )  conifers and flowering plants. There are two kinds of mycelium, 
The dicaryotic (binucleate) my- and the intercalary (z) have haploid and dicaryotic. Both are parasitic and may be found on 
celium which results is exten- arisen, sm?, second wore mother cell;  the same host (autoecious) or on different hosts (heteroecious), 

(D) r ipe aeciospore sively developed, has an inde- sometimes belonging to widely different families. They are inter- 
pendent existence and in the higher forms, is; in fact, the only cellular! highly specialized parasites, producing haustoria which 
mycelium which can normally be distinguished. penetrate the living cells of the host, and often stimulate the 

Though gametangia are absent, the haploid mycelium is often tissues to increased growth and the formation of galls. They are 
differentiated for mating type. Heterothallism occurs in the often short-lived-attacking the leaves of the host and falling with 
Uredinales and Ustilaginales, and is widespread in the higher forms. 
In  the latter, pseudogamous fusions presumably occur between 
hyphae of the mycelia of different kinds, though in only a few cases 
have these actually been observed. Asexual reproduction by 
conidia and oi'dia occurs in both types of mycelia. 

In  the lower families the basidia are borne directly on the di- 
caryotic mycelium, but in the vast majority of forms they are 
borne on fruit bodies or sporophores. These are not formed, as in 
most Ascomycetes, as the immediate result of a sexual process (see 
above) but arise from dicaryotic mycelium at a time and stage in 
its development which are determined by physiological factors, 
such as .nutritive conditions, humidity, light, etc. The basidium, 
like the ascus, is the gonotocont. In  it the reduction of the 
chromosomes is effected but the daughter cells (usually four) re- 
sulting are exogenous; i.e., borne on short stalks (sterigmata) 
outside the mother cell (fig. I ~ [ D ] ) .  Two kinds of basidia occur. 
Those characteristic of the subclass Homobasidiomycetes are, like 
asci. undivided (holobasidia). Most of those of the subclass 
Heterobasidiomycetes have the basidia divided by septa into four 
cells (phragmobasidia) (fig. 14 [El ) . The dividing walls may run 
transversely, e.g., Auricularia, or longitudinally as in Tremella 
(fig. I ~ S F ] ) .  The fertilizat,ion which takes place in the young 
basidium is followed immediately by the reducing divisions and the 
development of spores. but in the Uredinales and Ustilaginales, 
after the nuclear fusion, a resting stage, often prolonged. may 
intervene. This may be accompanied by a thickening of the 
wall of the mother cell! which may even become set free from 
the mycelium as a spore (teleutospore, chlamydospore). These 
probasidia' as are germinate by short hyphal Out- ( B . H )  E. G ~ ~ ~ ~ N N ,  ' . Y E R G L E ~ C H E N D E  M O R P H O L O G I E  D E R  P I L I E '  ( G U S T A V  F I S C H E R )  

growth (promycelium) which bears the four basidiospores (some- V I N E ,  T E X T  B O O K  O F  B O T A N Y ,  ( A L L E N  a U N I I I N )  

times termed sporidia). The prohasidium and promycelium F IG.  17 
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them; but when they extend to the stems of perennial plants. they 
are also perennial. Four kinds of spores may be produced in the 
life cycle of one species. viz., pycniospores (called also spermatia) 
on the haploid mycelium and aeciospores (aecidiospores), uredo- 
spores and teliospores (teleutospores) on the dicaryotic myce- 
lium. The aeciospores are borne in fructifications (sori) k n o ~ ~ n  
as aecia. which are frequently cup-shaped receptacles surrounded 
and enclosed by an investment (peridium), and containing chains 
of spores, which arise from a primordial layer of cells at the base 
of the aecidium. The spores are binucleate, and it has been shown 
that in the development of the aecium the basal cells are formed 
from uninucleate cells which either become binucleate by the mi- 
gration of a nucleus from a neighbouring cell or, by uniting in 
pairs. give rise to a fusion cell with two nuclei (fig. 16). In either 
case there is a process. regarded by some x~orkers as sexual in 
nature, by which the dicaryotic generation is initiated, whose first 
products are the aeciospores. The pycniospores are thin-walled 
cells of small size borne in sori known as pycnia (spermogonia). 
In many species these are flask-shaped structures with the base 
sunken in the host tissue and with protruding ostiolar filaments. 
Attempts to bring about infection of the host by,means of pycnio- 
spores were unsuccessful and they long were regarded as function- 
less. I t  has been discovered that the pycniospores are functional. 
They are exuded from the pycnia in drops of sweet fluid (nectar) 
which is sought by flies and other insects. When drops of this 
nectar are transferred from the pycnia on one mycelium to those 
on another mycelium, pycniospores are thereby transferred and 
the formation of aecia follo~vs. FVhen such transfer of pycnio- 
spores is prevented by the exclusion of insects, which serve to 
transfer the nectar in nature, aecia do not form. I t  seems clear 
that the dicaryotization which is effected in the aecial primordium 
is initiated by the transfer of pycniospores by insects. The details 
of the mechanism by ~vhich the invading pycnial nuclei finally 
reach the deep-seated aecial primordium are less clear. Evidence 
indicates the ostiolar hyphae as the place of entry and that nuclear 
migration follo~vs. These facts explain how new races of rust 
may arise through hybridization in the development of the aecial 
stage. 

The aecidiospores germinate readily on the surface of the ap- 
propriate host, and the germ tubes enter the tissues by \yay of 
the stomata. They give rise to a binucleate mycelium and on 
this in due course appear the uredospores. These are so-called 
"summer" spores, i.e., conidia of the diploid mycelium, and can 
infect fresh hosts and so spread the disease. Later in the year 
and on the same mycelium teliospores are formed. These are 
typically thick-walled and resting spores. The uredospores are 

L I 

F IG.  18 - A M A N [ T A  M U S C A R I A  

( A )  Mature fruiting body (mushroom);  (B) young (button)  stage; (C) longi- 

tudinal section: (p) the pl leus,  (g) the g ~ l l s ,  ( a )  the annulus or remnant of 
part ia l  veil, (v )  v o l v a  or remnant of universal veil,  ( s )  stalk 

I I 
F R O M  ( A )  W 6. SMITH. "BRITISH BISIDIOMYCETES', ( B ,  C ,  D) E .  G A U M A N N ,  "YERGLEICH. 

ENDE MORPHOLOGIE DER P I L Z E "  ( G U S T A V  FISCHER) 

F IG 19 - ( A )  M A T U R E  S T I N K H O R N  ( P H A L L U S  I M P U D I C U S ) ,  S H O W I N G  

R E M N A N T  OF E N C L O S I N G  M E M B R A N E ,  f B )  FRUCTIFICATION O F  C L A T H R U S  
C A N C E L L A T U S  ( C )  A P U F F B A L L  ( L Y C O P E R D O N  P E R L A T U M )  . (D) F R U C -  

T I F I C A T I O N  O F  A N  EARTHSTAR ( G E A S T R U M  C O R O N A T U M )  

binucleate and so are the young teliospores, but in the latter the 
two nuclei fuse before their development is completed. The telio- 
spores are thus the probasidia. They germinate in due course and 
give rise to the promycelium; on the sterigmata of this organ 
after its div~sion into four cells the four basidiospores. known as 
sporidia, are produced. These are uninucleate and can a t  once in- 
fect the proper host and develop the haploid mycelium. This is 
the life history of one of the most complicated forms, the so- 
called euforms. of which the black rust of wheat (Pz~ccinia 
gmpninis) is an example. In this species the host of the haploid 
mycelium is the common barberry (fig. IS) .  I n  other species one 
or more of the spore types may be absent. The -opsis forms have 
no uredospores (Gymnosporangiz~m sp.). In  the brachy- forms 
the aecia are absent but the pycnia are accompanied by sori of 
uredospores, nhich in some cases arise as the result of a fertili- 
zation like that already described as taking place a t  the base of 
the aeciuin. These primary uredospores thus appear to be homol- 
ogous with aeciospores. Other species have neither aecia (or 
primary uredospores) nor pycnia and are known as hemi- forms; 
there are micro- forms in which teliospores alone occur. In  the 
laf'er the binucleate condition is established a t  an early stage- 
probably by the migration of a nucleus from one cell to another 
of the haploid mycelium. The most reasonable interpretation of 
these forms with a shortened life history is that they have been 
derived from the more complete forms. The teliospore is the 
spore form almost invariably present and the classification of the 
family is based largely on its structural peculiarities. 

Smut and Bunt Parasites.-The Ustilaginales were regarded 
by 0. Brefeld as shoving a halfway stage in the evolution of the 
class Basidiomycetes from the lower fungi and he placed them 
in a separate group, the Hemibasidiomycetes. The cytology of 
the group, however, leaves little doubt that they are true Basidio- 
mycetes and form a parallel order to the Uredinales or rusts. 

They are parasites on grain and fodder plants causing the 
well-known diseases smut and bunt The mycelium, nhich is 
usually binucleate, often develops slowly at  first and then grows 
rapidly at  a particular stage of development of the host and pro- 
duces its spores; e.g., the smut of wheat (Cstilago tritici) attacks 
the wheat in the flower. The grains already infected are sown, the 
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plant develops without external sign of disease and not until the B I B L I O G R A P H Y . - G ~ ~ ~ ~ ~ ~ :  E. A. Bessey, Morphology and Taxonomy 
ears are formed does the fungus develop in the flowers and give o f  Fungi, with extensive bibliography (1950) ; C. J .  Alexopoulos, ~ n -  
rise to a black powdery mass of spores. ~h~~~ chlamydospores t r o d ~ ~ t o r ~  MYCOLO~Y (1952)  ; E. A. GHurnann, The Fungi (1952) ; 

F. A. and F. T. Wolf, The  Fungi (1947) ; A. T.  Henrici, Molds, Yeasts, 
are formed from binucleate hyphae which divide into short cells and Actinomycetes, ed, by C?E, Skinner, C. W, Emmons and H, M. 
which separate, round themselves off and form the thick-walled Tsuchiya, 2nd ed. (1947) ; G. C. Ainsworth and G. R. Bisby, A Dic- 
chlamydospores. The two nuclei fuse in the spore which is, like tionary o f  the Fungi, 4th ed. (1954) ; W. H. Snell and E. A. ~ i c k ,  
the teleutospore of the rust, uninucleate (fig. 1 7 j ,  but diploid. A Glossary o f  Mycology (1957) ; G. W. Martin, Outline o f  the Fungi 

(1950) ' F .  E. Clements and C. L. Shear, T h e  Genera of Fungi (1931)  ; 
On germination the spores give rise to a promycelium. In the G. M. Smith, Cryptogamic Botany,  2nd ed. (195 j )  ; H. F .  Copeland, 

Ustilaginaceae the. nucleus undergoes two successive divisions as The Classification o f  Lower Organisms (1956)  ; A. H .  R. Buller, Re- 
in the Uredinales, and the promycelium (basidium) is divided searches 0% Fungi (1909-50) ; L. E. Hawker, Physiology o f  Fungi 

by transverse into four cells. ~h~~~ may not form sporidia (1950) ; G. Smith, A n  Introduction to Industrial Mycology, 3rd ed. 
(1946) ; G. M .  Lewis and M. E. Hopper, A n  Introduction t o  Medical 

but may pair by conjugation tubes between genetically unlike (+) ~ ~ ~ ~ l ~ ~ ~ ,  4th ed, ( 1 9 5 8 ) ,  
and (-) cells (Cintractia montagnei; fig. 1 7 ) ,  or they may bud Myxomycetes: T. H. Macbride and G. W. Martin, The  Myxomycetes 
off sporidia, which sprout like yeast cells and eventually conjugate (1934) ; A. and G. Lister, A Monograph o f  the Mycetozoa, 3rd ed. 
in pairs (fig. 1 7 ) .  The binucleate cells, however formed, can sprout l o m y c e t e s  , M, Fitzpatrick, Lower Fungi Phycomyce~es  
secondary cells or give rise to hyphae, either of which can infect (1930) ; F .  K .  Sparrow, +4guatic Phycomycetes, Exclusive o f  the 
a new host. In one species (Ustilago zeae), the mycelium in the Saprolegniaceae and Pythium (1943)  ; W .  C. Coker, T h e  Saprolegnia- 
host is a t  first uninucleate and conjugation takes place at the ceae, W i t h  Notes 0% Other Water Molds (1923).  

Ascomycetes: W. B. Grove, British Stem- and Leaf-Fungi (1935-37) ; time between of the h ~ ~ h a e >  which then round J. B, Ellis and B, M, Everhart, T h e  fiorth American pyrenomycetes 
off and form spores. (1892) ; F .  J .  Seaver, The  North American Cup-Fungi (Operculates) 

I n  the Tilletiaceae, the promycelium remains undivided! eight (1942) ,  The North American Cup-Fyygi (Znoperculates) ( 1 9 5 1 ) .  
or more daughter nuclei are formed by division 2nd a urhorl of long Basdiomycetes: G. W. Martin, Revision of the North Central 
curved sporidia arise at  the tip of the promycelium. These fuse Tremellales," Stud.  Nut .  Hist. l a .  Univ.  ( 1 ~ ~ 2 )  ; J .  N .  couch, The  

Genus Septobasidium (1938)  ; W .  B. Grove, The  British Rust Fungi 
together in pairs, and from the fusion cell secondary sporidia may (1913) ; J .  C. Arthur et al., T h e  Plant Rusts  (Uredinales) (1929) ; G. 
arise (fig. I ~ [ A ] ) .  W. Fischer, The Smut  Fungi (1951)  ; L. 0 .  Overholts, The  Polyporaceae 

The Tremellaceae is a family of mostly saprophytic fungi with o f  the United States, Alaska and Canada (1953) ; W. C. Coker and 
gelatinous fruit bodies, Their mycelium is binucleate and gives A. H. Beers, The Shipitate Hydnums  o f  the Eastern United States 

(1951)  The Boletaceae o f  North Carolina (1943)  ; R. Pomerleau, rise to  nearly spherical basidia. In these the fusion nucleus under- Mushrdoms o f  Eastern Canada and the United ( 1 9 5 1 )  ; E. M, goes the usual divisions and the cell becomes divided by four verti- Wakefield and R. W. G. Dennis, common ~ d t i ~ h  ~~~~i ( 1 9 5 0 )  ; A. H. 
cal.walls into four daughters, from each of which a long filament Smith, Mushrooms in Their Natural Habitats (1949) ; W. C. Coker 
grows up to the surface of the fruit body and develops a spore and J. N. Couch, The  Gasteromycetes o f  the Eastern United States 

(fig. 14[F1). 
and Canada (1928) .  (R. J. T.; F. J .  SR.; D .P .R. ;  X.) 

The general characters of the subclass Homobasidiomycetes FUNGUS GNAT, or n~ushroom fly, any n ~ m b e r  of the fami- 
have already been outlined. Their basidia are undivided and they lies Mycetophilidae and Sciaridae of the order Diptera ( q . ~ . ) ,  
are typically collected together in a continuous layer, the hy- small, mosquito-like flies almost all of which as m a o t s  (larvae) 
menium, in which are associated with them sterile hyphae or feed on fungi. In  the Sciaridae, or dark-winged fungus gnats, the 
paraphyses. In the lower families the hymenium is borne on the eyes almost touch and the wings are usually dusky. The larvae 
surface of the fruit body. This may be a flat crust of indetermi- are creamy white or grayish and sometimes occur in such large 
nate form and extent or, in species growing on vertical trunks of numbers that they migrate over the ground in snakelike lines which 
trees, may be bracket shaped. In this case the hymenium is on may be one-half inch deep, the migrations evidently occurring 
the lower surface. A whole series of forms show that the bracket when the food in the leaf mould or humus is exhausted and a new 
may narrow a t  its point of attachment and form a stalk and the Source must be found. Sciara tritici damages the roots of wheat. 
fruit body is then differentiated into the stalk or stipe and the Species of Sciara, and certain m ~ c e t o ~ h ~ l i d s ,  attack mushroom 
broad cap or pileus. More advanced forms show the central beds and sometimes completely destroy them. In  the Mycetophili- 
stalk and caplike pileus characteristic of the common mushroom dae there are a few injurious forms, including Pnyxia scabiei which 
and its relations, the toadstools. A further modification of the bores into potato tubers and causes unsightly scabs; severe in- 
hymenium-bearing surface is the development of spines and festations occur; the female is wingless. Larvae of several species 
wrinkles, folds, thin plates (gills) and of pits and tubes, all of are luminous. ArachnocamPa l~minosa,  occurring in countless 
which have the effect of increasing manyfold the surface of the numbers in the caves of New Zealand, light the caves; they spin 
hymenium, without correspondingly increasing the size of the webs, and sticky strands hang down apparently to catch flying 
sporophore (fig. 1 8 ) .  insects. Large numbers of tourists visit the caves. 

In  the higher families the fruit body when young is a rounded In Europe and North America the larvae of CeroP2atu.s are 
spherical structure and the hymenial layers are differentiated from luminous and build sticky webs on which they crawl with ease; 
the inner tissues. In the Agaricales the fruit body ruptures be- some, if not all, are predaceous. Adults, mostly less than one- 
fore the basidia are matured and so exposes the hymenium, but in fourth inch long, abound in swampy areas. (C. H. CN.) 
the Gasteromycetes the opening of the fruit body is delayed FUNGUS INFECTIONS. Fungus diseases of man, or my- 
until the spores have been formed. In this last-named group the coses, vary in severity from the relatively benign skin infections 
fungus fruit body is often elaborately constructed and may be such as dermatophytosis (ringworm) to fatal systemic infections 
formed of fibrous tissue, gelatinous tissue, plectenchyma, etc. At such as coccidioidomycosis. In the United States in the 1950s, 
maturity a rapid expansion of pseudoparenchymatous tissue form- 3 50 to 400 deaths per year were reported as caused by fungi (q.v.). 
ing the so-called receptaculum may rupture the outer covering Benign infections and superficial mycoses occur much oftener. 
and expose the mass of spores, embedded in the mucilaginous re- Local Infections.-Dermatophytosis is caused by about 2 0  

mains of the fertile tissue clinging to its surface (Phallus im- species of dermatophytes, a group of related fungi able to utilize 
pudicus, Clathrus cancellatus; fig. I 9). keratin. Ringworm is contagious and usually is acquired from 

For further discussion of the symbiotic relations of fungi with other persons or from such animals as dogs, cats, cattle and horses. 
algae see the article LICHENS; for the symbiotic relations of The epidemic form of ringworm of the scalp (q.v.1, caused by 
fungi with the higher plants, especially orchids, heaths and forest Microsporum audouini, occurs in children. Athlete's foot, caused 
trees, see MYCORHIZA. For the role of the parasitic fungi in plant by species of Trichophyton and Epidermophyton, occurs over a 
diseases see PLANT DISEASES. wide age range. (See also SKIN DISEASES; TINEA VERSICOLOUR.) 

For human diseases caused by fungi, see FUNGUS INFECTIONS. Thrush ( q . ~ . ) ,  caused by Candida albicans, is an infection of 
Sec also DRY ROT; MCSHROOM; PUFFBALL; SMUT AND BUNT;  the mucous membranes which sometimes spreads to the skin and 
TRUFFLE ; YEAST. occasionally becomes systemic. Vaginal thrush during pregnancy 
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and oral thrush in the newborn are common. The fungus is com- 
monly present in the intestinal tract of normal persons and is often 
present in the sputum of persons suffering from any type of 
pulmonary disease. 

Actinomycosis, which occurs in both cattle and man and is 
caused by Actznomyces bovis, may involve the skin, subcutaneous 
tissues of the jaw, including bone (the condition called "lumpy 
jaw") and many of the visceral organs; e.g., the lung, appendix 
or liver. The disease is characterized by firm swelling with forma- 
tion of sinus tracts that discharge pus containing small colonies of 
the fungus. The fungus is present in normal persons in the tonsils 
and on tooth surfaces, and infection sometimes follorvs dental neg- 
lect or injury. (See  also RESPIRATORY SYSTEM. DISEASES OF.) 

Systemic Mycoses.-The three preceding groups of infections 
are caused by fungi \%hich are frequently present on body surfaces 
of man, in many instances without producing apparent disease. 
The fungi causing most of the more severe systemic mycoses, on 
the contrary. are not normal residents in or on man but grow and 
survive independently as saprophytes in soil and decaying organic 
debris. Some of these fungi can be recovered easily from such 
sources and, therefore. man must frequently be exposed to patho- 
genic fungi. The conditions under which such exposures are 
follo~ved by infections are not fully known, but they include in- 
halation of air-borne spores. ingestion and implantation of the fun- 
gus under the skin as the result of an injury. In respiratory 
mycoses. severity of the disease appears to increase with the in- 
tensity of exposure. The factors of individual immunity and sus- 
ceptibility are of prime importance. In  coccidioidomycosis, for 
example, a person who recovers from an initial mild infection ap- 
pears to be immune to reinfection. Most of the systemic mycoses 
respond poorly to treatment. 

Coccidioidomycosis, caused by Coccidioides immitis ,  occurs 
either as an acute but benign respiratory infection known as valley 
fever or as a progressive, generalized granulomatous disease called 
coccidioidal granuloma. Granulomata are growths consisting pri- 
marily of granular tissue surrounding a centre of irritation. The 
respiratory infection is primary and is usually self-limited (i.e., 
ceasing after a time as a result of its own processes). However, 
in some cases (and more often in dark-skinned peoples) it may 
involve almost all organs with the usual exception of the gas- 
trointestinal tract. Coccidioidomycosis is endemic only in the 
southwestern section of the United States. in Argentina and in 
intervening arid areas. The fungus has been isolated from soil 
and found to produce disease in dogs, rodents and cattle as well 
as in man. (See  RESPIRATORY SYSTEM, DISEASES OF.) 

Histoplasmosis, caused by Histoplasma capsulatum, also has an 
acute respiratory form, usually self-limited, but occasionally it  is 
a rapid fatal infection involving the spleen, liver, lymph nodes 
and other organs. Healed pulmonary lesions may calcify and 
then may be confused with those of tuberculosis. Histoplasmosis 
is endemic in many parts of the world. Cats, dogs and other ani- 
mals are often infected. The fungus is present in soil and in or- 
ganic debris, especially in the enriched soil around chicken houses. 

North American blastomycosis, caused by Blastomyces derma- 
titidis, is a granulomatous disease involving the skin, the lungs 
and many other organs. The fungus is similar to Histoplasv~a in 
some respects, including its ability to incite the formation of simi- 
lar antibodies in the blood of the infected person. 

South American blastomycosis, caused by Pavacoccidioides bra- 
siliensis (Blastomyces brasiliensis), is a granulomatous disease in- 
volving the skin. the mucous membranes, the lymph nodes and the 
gastrointestinal tract. I t  is an important fatal disease in South 
America. Infection is thought to follow ingestion of fungus spores. 

Cryptococcosis (torulosis), caused by Cryptococczis neofor~nans,  
usually produces meningitis (q.v.), although the skin, boncs and 
visceral organs are often involved. I t  is world-wide in distribution. 
Unlike most pathogenic fungi, Cryptococcus usually produces little 
cellular reaction in the host. I t  has been isolated from soil and 
pigeon droppings. 

Sporotrichosis, caused by Sporotrichz~m schenckii, is seen as a 
persistent ulcer a t  the site of a penetrating thorn wound with 
secondary lesions in the regional lymph nodes. I t  is rarely sys- 

temic. Unlike most of the deep mycoses it  responds pro~nptly to 
treatment with iodides. 

Chromoblastomycosis, caused by species of Phialophora, is a 
chronic, slowly progressive, granulomatous disease of the skin and 
subcutaneous tissues, usually of the lower legs. I t s  more frequent 
occurrence in the tropics is believed to be due to exposure of bare- 
foot workers to thorn injuries, which permit implantation of fun- 
gus spores. 

The mycetomas are a group of mycoses having multiple causes. 
They are characterized by swelling, usually on the feet, and the 
eventual death of the affected tissues, with a formation of sinus 
tracts containing pus in which the fungus causing the infection 
may be found in the form of dense colonies (granules), varying in 
consistency and colour according to the species of fungus. The 
mycetomas also are more commonly seen in the tropics, probably 
because of more frequent exposure. 

BIBLIOGRAPHY.-C. W. Emmons, "Dermatophytes," Arch. Dernz. 
Syph., 3.0 337 (Sept 1934)~ "The Signiiicdnce of Sapropbytism in the 
Epidemiology of the Mycoses," Trans N Y. Acad. Sci., ser ii, 17:157 
(1954); M. Langeron and R. Vanbreuseghem, PrPcis de ~nycologie 
(1952) ; N .  F. Conant et al., Manual o f  Clinical Mycology (1954). 

(C  W. Es.) 
FUNKIA, a genus of the lily family; the plants are tufted 

with broad several-ribbed radical leaves and scapes of ah i te  or 
blue ascending horizontal or drooping flowers, planted both for 
the ornamental clumps of foliage and the bloom. Other names 
for this group are Hosta and plantain lily. See HOSTA. 

FUNSTON, FREDERICK (186 j-1917). U.S. soldier, was 
born a t  New Carlisle, O., on Nov. 9. 186j. After three years' 
study a t  the University of Kansas, Lawrence. he worked as a rail- 
way conductor and as a newspaper reporter in Kansas City. In  
1891 he was appointed botanist for the department of agriculture 
in the Death valley expedition and two years later was commis- 
sioned to report on the flora of Alaska, where he made extensive 
explorations. including a journey down the Yukon alone in a n  
open boat. In 1896 he joined the Cuban insurgent army in which 
he became a lieutenant colonel. On the outbreak of the Spanish- 
American War in 1898, he returned to the U S . ,  was appointed 
colonel of the 20th Kansas volunteers and sent to the Philippine 
Islands. For his conduct a t  the battle of Calumpit in r 899, during 
the Filipino insurrection, he received the congressional medal of 
honour and was promoted to brigadier general of volunteers. For 
his capture in 1901 of Emilio Aguinaldo (9.v.) .  the leader of the 
revolt, he was made brigadier general in the regular army. In  
April 1914, when the naval forces turned the captured city of 
Veracruz, Mex., over to the army, Funston became military gov- 
ernor of the city. H e  was rewarded with the commission of major 
general. I n  1916 he directed the army's pursuit of Francisco 
("Pancho") Villa and died Feb. 19, 1917, a t  San Antonio, Tex. 

FUR. Fur is the soft, downy, dense growth of fibres covering 
certain animals. The word is derived from the Old French fuevre 
and forre, meaning either "sheath" or "covering." Fur-bearing 
animals also have a covering of longer hairs above the fur under- 
growth. This is called guard hair or overhair, protects the under- 
lying fur from injury and prevents it from matting or felting. 
Both guard hair and fur protect the animal from cold and storm. 

The use of fur as apparel probably dates from the early stages of 
human history. Primitive man's chief needs in the colder regions 
of the earth were food and warmth, and it is reasonable to suppose 
that the use of animal fur for warmth was not long separated 
from that of animal flesh for food. T o  the barbarian in his 
northern forests fur was a necessity and as such had its value; 
but it is important to note that in almost every civilization of 
which history is cognizant fur had its value from early times as 
an ornament or decoration. The Chinese are said to have es- 
teemed it highly 3,500 years ago; the Greek legend of Jason and 
the Golden Fleece may well have had its origin in some more 
than usually perilous and fortunate fur trading voyage to the 
Euxine; and the use of furs was one of the luxuries Rome adopted 
from Greece. In the narrowing of this distinction between fur 
as a necessity and fur as the luxury of the few, desirable because 
of its rareness and beauty, may be found the clue to  the subse- 
quent development of the fur trade. In  the civilization of medi- 
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aeval Europe fur was emphatically a luxury. As such its use was 
forbidden by the church to monks and to all but the highest ec- 
clesiastics, uhile among the laity it was carefully regulated by 
frequent and severe sumptuary laws. None but those of royal 
blood were allou~ed to wear certain furs, and in general a man's 
social importance could be gauged by the amount and nature of 
the fur he wore. Fur, be it observed, was mainly connected uith 
male attire at that time; in certain instances, indeed, it became 
almost a badge of office, as witness the judge's ermine. The only 
form in which fur seems to have been permitted to  all who could 
afford it in the middle ages was as headgear, and in the English 
language the words "beaver" and "hat" seem to have been used 
almost interchangeably from the time of Chaucer. The chief 
sources of European fur supply in the middle ages were northern 
and central Europe. and the Hanseatic league. with its chain of 
towns dotted round the Baltic was a great power in the trade. 

The modern age may be said to have begun for the fur trade 
with the discovery of America. That event opened up vast fur 
resources to European enterprise. and this seems to have been an 
aspect of the neu continent uhich appealed to the early explorers 
most strongly In patents of discovery and charters to early settle- 
ments "trade in furs" is frequently mentioned, and much of the 
interior exploration of North .America was the direct consequence 
of this trade. The French settlers in Canada uere especially ar- 
dent fur traders; the more adventurous among them had pene- 
trated to the Mississippi, and probably to Lake Winnipeg, long 
before the English had crossed the Alleghenies The Hudson's 
Bay company entered the field in the latter half of the ~ . j t h  cen- 
tury and from the time of its existence has spread its trading 
posts and interests from Vancouver to Prince Edward Island, and 
northward to the Arctic ocean. The fur trade of the 18th and 
early 19th centuries, nhen an Indian trapper would barter his 
winter's catch for a blanket and a bottle of cheap spirits, uas a 
highly profitable business; John Jacob Astor, among others, 
founded his fortune upon it. The supply of furs appeared inex- 
haustible and the demand steadily grew; for the industrial revolu- 
tion in Britain and western Europe, creating vast new wealth, 
created also new desires and furs, from being a luxury, became by 
the middle of the 19th century a fashion. In the 20th century, 
the United States emerged as the uorld's major user of furs. 
After World War IT, however, changes in the American way of 
living acted to the detriment of fur sales. The virtual universality 
of the automobile diminished the importance of fur coats as items 
of utility and uarmth. The shift to suburban and informal living 
by the upper middle class-the best fur customers-reduced the 
desire for formal fur apparel. Such small furs as capes, stoles 
and jackets became popular. The rapid economic growth of 
Canada made it an increasingly important consumer of furs Also, 
the economic recovery of post-IVorld War I1 Europe brought in- 
dications that Britain and the continent in the 1950s were bigger 
users of furs than in the previous decade. 

THE MODERN FUR TRADE 

Sources of Wi ld  Furs.-LVild furs come not only from cold cli- 
mates, as is commonly believed, but from temperate and tropical 
zones as well. More than 80 countries on all six continents con- 
tribute to the world supply of pelts for commercial use. The fur 
trade reaches from the arctic areas of Siberia and Canada to the 
southernmost tip of Africa for almost 80 varieties of furs which 
can be made into apparel. Still, the most important sources of 
supply are the cold regions where the temperature ensures the 
growth of thick, luxuriant fur. 

North America is the home of the greatest variety of fur bearers. 
The frozen wastelands, forests and marshes of this continent are 
inhabited by mink, beaver, muskrat, skunk, American opossum, 
marten, fisher, ermine, silver fox, blue fox, red fox, white fox, 
cross fox, raccoon, bear, wolf, weasel, wildcat, fitch, otter, sable, 
lynx and wolverine. The United States has 40 different types of 
indigenous furs. The most important are mink, muskrat, beaver, 
raccoon. skunk and opossum. 

Northern and central Europe and Siberia supply badger, beaver, 
ennine, fitch, fox, hare, lynx, marmot, marten, mink, muskrat, 

nutria, otter, Persian lamb and karakul, sable, squirrel, wolf, fox, 
goat and moleskin. The latter fur is found in the British Isles 
and in the Netherlands, France and parts of Africa. 

China delivers marmot, kolinsky, marten, kid. goat and lamb. 
Korea supplies kolinsky; central Asia Persian lamb and other lamb 
skins. India contributes leopard, ocelot, tiger and some stone 
marten. Ceylon provides leopard. From Japan come mink or 
weasel and flying squirrel. South America is the home of chin- 
chilla, nutria, fox, skunk and chinchilla rats. 

Tremendous quantities of rabbit skins are pelted in Australia, 
France, Belgium and Great Britain, and big quantities came from 
New Zealand until 1953 when exports were halted. In the 19 ~ O S ,  
myxomatosis, a virus disease, reduced the supply from Australia, 
Tasmania, New Zealand and Great Britain. 

The seal is the principal marine animal used commercially. 'I%e 
best type, known as Alaska fur seal, comes from the Pribilof Is- 
lands. 300 mi. west of the Alaska mainland. When the United 
States purchased Alaska in 1867, the seal herd was an estimated 
3.000,000 animals. Uncontrolled slaughter of the seals cut the 
herd to ~oo,ooo animals in 23 years. This indiscriminate slaugh- 
ter or pelagic sealing came to an end in 191 I under an international 
conservation agreement, restoring the herd to 1,500,ooo animals 
by 1954. The Pribilofs account for 80% of the world's seal 
populat~on, and about 60,000 are killed annually. Other seals 
are to be found in the Komandorski Islands of the U.S.S.R. in 
the Bering sea, in Robben Island off the coast of the Union of 
South Africa, in the Kurile Islands of Japan and in the antarctic 
islands belonging to Uruguay and South Africa. 

Ranched Furs.-The outstanding development in the world's 
fur supply in the 20th century has been the breeding of mink and 
fox on farms or ranches. Mink ranching began commercially in 
the United States in the 1930s. The scientific development of 
mutation mink, natural pelts bred in a variety of colours ranging 
from pale brown and platinum gray to pale blue and pure white 
was notable. (See below, under Fur Farming.) 

Collection a n d  Distribution.- Fur skins find their way into 
the world's markets through two main channels. A large number 
are delivered or sold to collecting agents, who sell them to skin 
merchants in various fur centres. Skin merchants maintain stocks 
of furs, selling them to manufacturers or retail furriers. Most 
raw fur skins, however, are shipped to auction houses and offered 
at public auction to skin merchants, manufacturers and commis- 
sion brokers who buy for merchants and manufacturers. Fur 
auction houses act as marketing agents for shippers of fur skins 
and receive fees based on the value received for the furs a t  
auction. 

The major fur auction centres are London, New York city, 
Leningrad and Montreal. Regular auctions of secondary impor- 
tance are held in St. Louis, where fur seal skins are sold semi- 
annually, Seattle, Minneapolis, Winnipeg, Edmonton, Vancouver, 
Regina, Copenhagen, Oslo, Helsinki, Stockholm. Melbourne and 
Sydney are the main centres for rabbit-skin auctions, which are 
also held in London. The practice in fur auctions all over the 
world is to set aside several days prior to the sale as an inspection 
period, enabling buyers to examine the skins in the warehouse and 
to make judgments as to the quality and value of the pelts. The 
buyers work from catalogues in which are listed lot numbers, cor- 
responding to the lots or bundles of skins in the warehouse. 

Bidding at fur auctions is not free, strictly speaking, in that 
shippers often set minimum limits on the price they want for 
certain pelts. The auctioneers reserve the right to rvithdraw or 
"buy back" a bundle of pelts if the buyers' bids fall below the 
shipper's limit. In  some auctions, however, bidding is not re- 
stricted in this manner. Furs from all over the globe are auctioned 
off in London, which is considered the capital of the international 
industry. In a typical month, for example, London auction firms 
offered more than 700,ooo Persizn lamb, and 25 other types of furs 
amounting to an additional 850,000 skins. 

The Hudson's Bay company is the dominant fur collecting or- 
ganization and marketing agent in the world, ui th  auction houses 
in London, Montreal and New York city. The London Public 
Sales, comprised of Hudson's Bay company and two other firms, 



FUR PLATE I 

VARIETIES OF FUR 
T o p  l e f t :  Beaver (U.S.) Centre ,  third l e f t :  Red fox (U.S.) 
T o p ,  second l e f t :  Gray squirrel (U.S.) Centre r i g h t :  Broadtail processed lamb, dyed (Argentina) 
T o p ,  third l e f t :  Leopard B o t t o m  l e f t :  Muskrat, sheared and dyed black (U.S.) 
T o p  r igh t :  Black dyed Persian lamb (South-West Africa) B o t t o m ,  second l e f t :  Natural royal pastel mink (U.S.) 
Centre l e f t :  Opossum (Australia) B o t t o m ,  third l e f t :  Natural silverblue or plat inum mink (U.S.) 
Centre ,  second l e f t :  Racoon, the lower haif sheared (U.S.) B o t t o m  r igh t :  Mouton processed lamb (U.S.) 



B Y  C O U R T E S Y  O F  H U D S O N ' S  B A Y  C O M P A N Y  

F U R  T R A P P I N G  I N  C A N A D A  

T o p  l e f t :  A Chipewyan trapper, dressed in parka of moose hide and hood gan is going down h i l l  
t r immed w i t h  fox fur, starting out  from his camp w i th  a supply of traps T o p  r ight :  Setting a t rap for a fox near a small tree 
over his shoulder. His gun is resting on the back of his carriole toboggan. B o t t o m :  Digging a hole in the ice to set a t rap for otter 
The caribou horn (bot tom foreground) i s  used as a brake when the tobog- 



FUR PLATE III 

B Y  C C L S T E S Y  O F  H U D S O N ' S  B A Y  C O M M I Y I ;  P H O T 3 G R A P t i S  (10P L E F T )  B U L l r l i N  E R O S  LTO. ( T O P  il G b i .  C - N T R E  R I G H T )  A S S O C I A T E D  S C R E E N  N E W S  L T O  

THE  TRAPPER A T  WORK 

T o p  i f i t :  Sett ing a t rap for m i n k  on the shore of a lake. The trap is in use before the coming of the whi te man w i t h  his steel traps 
baited w i t h  a fish head B o t t o m  l e f t :  Chipewyan hunters br inging in fox and wol f  skins tu the 

T o p  r ight :  Having b u i l t  a ''cubby" of spruce poles and branches, an Indian Hudson's Bay Company post a t  Churchil l ,  Man. 
places a t rap for m ink  inside it. This trapper is a Cree and his snow Bot tom r ight :  A Chipewyan woman stretching a beaver skin on a home- 
shoes are far better made than those of the Chipewyan trapper made frame 

C5nttr r ight :  Constructing the old-fashioned deadfall t rap of logs, the type 
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3. HEDGEHOG 
(1 1141 

98.75~ 

4. WOODCHUCK 
1, 294)  

17.00 ir 

6. Rnccoon 
(1 2501 

20.40~ 

8. DEER MOUSE 
11 2941 

17.00r 

11. CALIFORNIAN 
SEA LION 

lr 521 
153.50~ 

13. CAPE JUMPING 
HARE (r 222) 

27.20~ 

14. OPOSSUM 
(1 1711 

40.8011 

16. GREAT 
ANTEATER 

fr 591 
136.00~ 

18. SUMATRAN 
RHINOCEROS 

11 531 
152.00~ 

BY COURTESY OF AMERICAN MUS 

10. STRAND MOLE 
RAT ir 313) 
15.50~ 

18 19 20 

E U M  O F  NATURAL HISTORY AND O F  DR. LEON A.  H A U S M A N  

F U R  AND HAIR UNDER THE MICROSCOPE. SHOWING OUTSIDE VIEW A N D  LONGITUDINAL SECTION 

The magniticatlon Is shown by the flgure preceded by an x. The average diameter of the halrs In C( is shown under the name of the animal. = 
1/1000 mm ) 



holds major auctions in the spring, summer, autumn and winter. 
I n  New York city during the height of the season (December to 

March), few days pass without an auction sale a t  one of four 
firms, and occasional sales are held throughout the year. New 
York is the centre for American ranch and mutation mink and 
ranks second to London as a seller of Persian lamb. Monthly 
auctions are held in Montreal and other Canadian cities. 

The important auctions in London, Kew York and Montreal 
draw an international audience and often last a week or longer. 
The annual Leningrad sale is usually held in July. I t  is conducted 
by Soyushpushnina, official Soviet agency, which buys the skins 
from state and collective farms and controls domestic and foreign 
marketing. The auction runs a full week. I n  1954, for example, 
30 types of furs totalling 3,000,000 skins were offered to 80 to IOO 

buyers representing 15 countries. Soyushpushnina also sells furs 
by contract to individual purchasers. 

World Wars I and I1 eliminated Leipzig as a fur centre, its 
business being diverted to Leningrad, London and New York city. 

Fur Dressing a n d  F u r  Dyeing.-Briefly, the function of the 
fur skin dresser is to make the skin suitable for use in the later 
stages of the trade, the objects aimed at  being the creation of a 
soft, pliable leather; the removal of superfluous matter from the 
pelt; and the preservation and enhancement of the natural lustre 
of the fur. The details of the process vary widely with the nature 
and condition of the skin treated, but in every instance there are 
a t  least four distinct stages, some being comprised of several 
processes, in the operation. First of all there is the preliminary 
cleaning and softening of the pelt; then fleshing (removal of fleshy 
matter from the skin) and stretching; then leathering (the forma- 
tion of a leather on the skin, actually a form of tanning) ; and then 
a final cleaning. After each stage and between many of the in- 
termediate processes the fur is cleaned, a revolving wooden drum 
containing sawdust or other suitable material being generally 
used for this. Separate departments of the fur dresser's art are 
unhairing (the removal of guard hairs where necessary), shaving 
and seal-skin dressing which is a complicated business presenting 
features not found in the majority of furs. Though it  doubtless 
originated in a primitive and haphazard manner, modern fur skin 
dressing is a highly developed scientific process requiring, inci- 
dentally, considerable mechanical equipment. 

Fur  dyeing is of great antiquity but may be said to date its 
modern development from the latter part of the 19th century. 
Before that period the dyeing of furs was mainly carried out with 
vegetable or mineral colouring matters. Since then, however, 
various chemical compounds known as fur bases have come into 
general use and have largely superseded the older materials by 
reason mainly of the ease with which they can be applied. The 
use of these synthetic compounds has also enabled fur dyers to 
produce many new colours on furs, and fresh ones are added every 
year. This again has led to the adoption by the fur trade of many 
skins which in their natural colours would be disdained by the 
public, but when well dressed and dyed make attractive furs. 

The importance of fur dyeing increased in the 1950s as the fur 
trade began to catch up with the international trend toward colour 
in virtually every type of product from cloth coats and dresses to 
automobiles. New colours became an important selling point 
among fur retailers, marking the transition from the traditional 
browns and blacks of natural furs to such shades as blonde, beige, 
charcoal and platinum gray, blue, white and even pink and red. 
Typical of the innovations made possible by the fur processor's 
art was the case of raccoon. The long-haired, brown raccoon coat 
of the 1920s had become, three decades later, a sheared, lighter- 
weight fur available in blonde, beige or white as well as the natural 
colour. Great secrecy is maintained on the technical side of fur 
dyeing, each dyer jealously guarding his methods from competi- 
tors. France, Belgium and London are the chief dyeing centres 
of Europe. Leipzig was once supreme in this field but after World 
War I1 its experts relocated in Frankfurt, London and New York. 
The largest fur processing industry is in New York. 

Fur Manufacturing.- Furriery, or the making up of furs 
into garments, has progressed from the primitive sewing together 
of skins to the position of a highly skilled and intricate occupation, 

and the modern manufacturing furrier often has a good claim to 
be recognized as an artist in the same sense in which a designer and 
creator of gowns is so recognized. Paris exerts great influence in 
originating fur fashions, and the ideas of Italian designers are also 
significant. New York city, the largest manufacturing centre, 
developed a highly respected corps of fur designers among its 
custom furriers, stylists who create for individual manufacturers 
and commercial designers who sell patterns to manufacturers and 
retailers. 

Fur manufacturing remains, essentially, a handicraft industry. 
Highly skilled and well-paid labour in the United States accounts 
for 2 0 %  to 25% of the cost of manufacturing a garment. Cost of 
skins and other materials runs about 6 ~ 7 ~ .  Typical of the manual 
operations in furriery is that of fur cutting. The cutter, best-paid 
artisan in the trade, is charged with matching pelts according to 
colour and quality in order to make for uniformity of colour and 
texture in the finished garment. He also cuts the skins to conform 
to the designer's pattern with a minimum of wastage. Sewing is 
performed on power-driven machines and is a task requiring much 
painstaking and skill. 

There are two main types of fur manufacture. One is the 
letting-out technique; the other, the skin-on-skin method. The 
first, usually applied to mink, involves slicing every skin into 
diagonal strips $ to 4 in. in width and then sewing these strips 
together to make a longer and narrower skin that will run the full 
length of the garment without seams showing on the fur side. The 
skin-on-skin method is less costly. I t  consists of sewing one full 
skin adjacent to another in a uniform alignment. Some firms 
specialize in sewing the leftovers of full skins, such as paws, flanks 
and gills, into blanketlike "plates" which are then fashioned 
into garments. 

Manufacturers distribute their products either by selling directly 
to retailers, or to wholesalers or jobbers who sell to retailers. New 
York city's manufacturing industry in the 1950s had about 2,000 
firms. There u~ere~about  600 firms in Montreal and Toronto. 

The F u r  Retailer.-Retailers of fur garments are the direct 
contact of the industry with the consuming public. There are 
three main types: ( I )  custom furriers who design and manufacture 
their own garments and also carry stocks of ready-to-wear furs; 
( 2 )  women's apparel specialty stores which carry furs as part of 
a general stock of apparel; and (3) department stores. All these 
stores usually maintain fur servicing departments, which remodel 
and repair garments for customers and also store furs in refrig- 
erated vaults. 

Retailers obtain merchandise directly from the manufacturer or 
from the wholesaler or jobbing house. In  the United States, de- 
partment stores first became important factors in fur retailing in 
the 1920s. Previously, custom and specialty retail furriers had 
been practically the only sellers of furs; the thousands of smaller 
fur retailers, however, continued to do more than 50% of U.S. fur 
sales dollar volume. 

When aggressive (and often exaggerated) advertising practices 
were introduced in the retail fur trade, certain restrictions were 
imposed by the U.S. federal trade commission. These were made 
more stringent in 1952, when congress passed the Fur Products 
Labeling act, designed to protect the consumer from misleading 
advertising and selling practices. The law forbade a store to 
describe a fur in terms of another. For example. marmot dyed to 
resemble mink could no longer be described as mink-dyed marmot 
but only as dyed marmot. A fur products name guide was issued 
by the federal trade commission, listing the true and permissible 
fur names. In  addition, retailers were required to note the country 
of origin of fur skins. Thus, a garment made of Canadian muskrat, 
which has been sheared and dyed black to resemble fur seal, could 
no longer be called Hudson seal but had to be labelled, "black- 
dyed sheared muskrat; country of origin, Canada." Government 
regulations in other countries vary but are generally less stringent 
than those of the United States. 

BIBLIOGRAPHY.-F. G. Ashbrook,  Furs Glamorous and Practical 
(1954) ; R. T. UTilcox, The  Mode in Furs (1951) ; A .  Samet ,  Pictorial 
Encyclopedia of Furs (1950);  M a x  Bachrach, Fur, 3rd ed. (19$3) ; 
Fredericka Martin, The  Hunting o f  the Silver Fleece (1946) ; Cyril J. 
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Rosenberg, Furs and  Furviery (1921)  ; Albert M. Ahern, Fur Facts 
(St. Louis, 1 9 2 2 ) ;  A. C. Laut, T h e  Fur  Trade of America ( 1 9 2 1 ) ;  
G. J .  Lapick and Jack Geller, Scientif ic F u r  Servicing ( 1 9 5 2 ) .  

(E. C. L.; S. J. GD.) 
FUR FARMING 

The keeping and breeding of animals for their fur is one of the 
oldest occupations. The Chinese have farmed goats and dogs for 
an unknown number of centuries, using the flesh of the animals as 
food and their skins, fur or hair, according to species, for the pur- 
pose of trade; while, if one considers the sheep as a fur-bearing 
animal, the inception of fur farming is lost in the mists of antiquity. 
Though many of the animal-husbandry practices of livestock 
raising were adapted to the raising of fur animals, some of the 
fur-farm problems were peculiar to these wild species under con- 
finement. This necessitated specific research. The Canadian 
government in co-operation with the Canadian National Silver 
Fox Breeders association established a research station at Sum- 
merside. P.E.I., in 1920, and the United States government started 
the United States Fur Animal experiment station at Saratoga 
Springs, N.Y., in 1923. These stations have published many 
scientific and popular articles. By 1940 the U.S. government was 
conducting research on fur animals co-operatively with colleges 
and universities in the states of Wisconsin, New York, Pennsyl- 
vania, Washington and Alaska. Several of the provinces in Can- 
ada were also doing fur-animal research in addition to that on 
Prince Edward Island, and Sweden, Norway and Denmark began 
similar research because of the increasing importance of fur farm- 
ing in their economies. 

Si lver  F o x  Farming.-A silver fox is a mutation of a red fox 
in which the red colour is replaced by black. The white band on 
the guard hairs gives the silvery effect. The early captured foxes 
were nearly black, but by selective mating over a 20-year period 
the bright silver fox was produced in which the white bands were 
extremely wide and the black was free from the rusty brown so 
common in the early foxes. Since the black colour is dependent 
upon a single genetic recessive factor, black or silver foxes when 
mated together always produce silver-black foxes. Because of 
the rare chance-mating of two black foxes in the wild, however, 
only a very small percentage were of this colour. 

On fur farms odd-coloured fox pups occasionally appeared in a 
litter. At first such animals were quickly discarded for fear that 
the purity of the herd would be questioned. Some enterprising fox 
farmers, however, mated them and eventually several profitable 
mutant colours were developed, such as white face, platinum, pearl 
and glacier blue. The breeding of silver foxes in captivity was 
accomplished on Prince Edward Island in 1894. At first it was 
carried on with much secrecy until an especially beautiful silver- 
fox skin brought £580 at  auction in London. Charles Dalton, 
later knighted by the English crown for his contributions to fox 
farming, and R. T .  Oulton (both Canadians) are considered to be 
the pioneers in fox farming. Such prices for skins made prices 
for breeding stock fabulous. The cost of a pair of foxes rose from 
$3,000 in 1910 to $35,000 in 1913, and extensive speculation took 
place even on options on newborn pups. World War I and better 
business judgment had reduced operations to a more practical 
basis by 1927. 

Peak production in the United States of 350,000 silver-fox skins 
was reached in 1939. In  that year Canada produced 230,000 and 
the Scandinavian countries somewhat fewer. By the mid-1950s 
fewer than ~ o , o o o  silver fox pelts were being produced annually 
in the Gnited States, and production in other countries was also 
drastically reduced. 

Long furs were not wanted in the late 1g4os, and the average 
price of $12 to $16 for fox pelts that cost more than $30 to produce 
then put many fox farmers out of business and caused others to 
reduce their operations. The highly desirable U.S. market affected 
fox farmers in other countries, especially Canada. 

Though pair mating was at  first deemed necessary, polygamous 
mating finally became the common practice. The one litter per 
year is whelped after a gestation period of 52 days. An average of 
four young per litter is considered satisfactory, and these are 
weaned when about eight weeks old. 

Silver foxes after about seven months old weigh from 10 to 15 
lb. The pups are pelted in November and December of the first 
year. Those pups selected for the herd are bred during late winter 
and early spring of the following year. 

The early large ground-floored pens were replaced with smaller 
ones with raised wire floors to avoid parasite infestation and for 
better sanitation. A guard fence with an overhang to prevent foxes 
that break out of their pens from escaping is essential. This also 
provides seclusion and prevents stray dogs and other animals from 
giving the foxes distemper. Distemper ravages caused enormous 
losses until a satisfactory vaccine was developed. 

A desirable fox ration is composed of 25% to 50% of horse 
meat or various packing-house by-products. The rest of the ration 
is composed of dry concentrates, vegetables and water. Con- 
tinuous feeding of certain fish may cause losses in foxes. A fox 
ordinarily eats about one pound of food per day. The feed com- 
panies finally developed a satisfactory cubed feed for summer and 
fall feeding of foxes. This reduced materially the necessary re- 
frigeration. 

Blue F o x  Farming.-Though some blue foxes are raised in 
pens-principally in Norway-the most interesting early develop- 
ment was in Alaska, where entire islands were leased and the foxes 
ran wild. The natural foods were supplemented during certain 
parts of the year. Parasitism and lack of controlled breeding, 
together with lower prices for pelts, finally put these operations 
out of business by the late 1940s. Litters of blue foxes often had 
ten young. 

M i n k  Ranching.-Though minks were raised in captivity for 
their fur  as early as 1866, it  was not until about 1930 that they 
were produced in quantity. Undoubtedly, the impetus was due in 
great part to the development and fostering of new and striking 
mutant colours. After mid-20th century there were three times 
as many mutation mink skins produced as the dark natural- 
coloured mink, and the Mutation Mink Breeders association rigidly 
controlled the market. Most skins were sold dressed. 

In  minks the underfur should be about 8 in. long and the guard 
hair about one-half again as long. Mink skins lend themselves ad- 
mirably to a manufacturing process known as letting-out in which 
the skins are cut into narrow strips diagonally from the centre and 
then resewn in such a manner as to make the skin two or three 
times its original length. The darker centre strip is retained, and 
the flow of the garment is enhanced. 

A mature female mink weighs about 13 to 2 lb. and the males 
about 4 lb. The sexes are kept separately, and polygamous mating 
is the common practice-usually in March. There is a varying time 
of delayed implantation of the embryos, and consequently the ges- 
tation period varies from 40 to 76 days. A litter average of four is 
satisfactory. Weaning takes place at  eight weeks and the pelting 
about the last of November of the same year. Mink will breed 
when about I I  months old. 

Minks are kept in individual pens having 10 to 20 sq.ft. of raised 
wire floor space. Small detachable nest boxes facilitate care of the 
animals. The mink ration requires a higher percentage of raw 
meat than that for foxes, and fish may replace most of this without 
harm to the animals. The daily feed allowance is about 4 lb. per 
day though animals to be pelted should be fed all they will eat. 

Chinch i l l a  Raising.-The chinchilla is a native of South 
America, and during the early 1900s many chinchilla furs from 
animals trapped in the wild were marketed. Overtrapping pro- 
duced such a scarcity that an American, M. F. Chapman, was in- 
duced to start raising them in captivity. By the mid-1950s more 
than joo,ooo chinchillas were being kept in captivity in the U.S., 
one-fourth as many in Canada and only a small number in the rest 
of the world. Until 1954 operations were largely in selling breed- 
ing stock for several hundred dollars per pair, but in June of that 
year the first auction ever held of a large quantity of chinchilla 
pelts from ranch-raised animals resulted in an average price for 
selected skins of $3 7. This put chinchilla raising on the more stable 
basis of producing skins for use in the fur trade. 

Chinchillas are small, squirrel-like land rodents weighing about I& lb. 
at maturity. Their fur is extremely fine and silky, blue-gray in colour, 
with characteristic white bands on the guard hair. 

Martens.-This attractive and interesting forest fur animal is 
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closely related to the sable and weighs from 14 to 3 lb. at maturity. The chemical behaviour of the furans is quite complex as a con- 
Many attempts to raise martens in captivity have failed because only sequence of the in one-ring system, of characteristics about 15% to 20% of the females produce young. 

M~~~~~~ breed in ~~l~ and A~~~~~ and, after several months delayed associated with dienes, with vinyl ethers and with benzene types. 
implantation, whelp in April. Experimentally, this implantation period A great many addition reactions attest to' the dienic behaviour 
was shortened by artificial lighting, simulating early spring conditions, of this class, including Diels-Alder syntheses involving the simple 
so that the martens were caused to whelp in December instead of furans (e.g., reaction of furan with maleic anhydride). April. Twenty litters obtained over several years at the United States 
Fur experiment station averaged 2.6 young per litter. Martens thrive H 
on about the same kind of feed as the foxes and minks. They consume 
from six to eight ounces daily and particularly relish small fruit and 

0 C 0 
I /  / I \  II - 

berries. 
Other Fur Animals.-Karakul sheep and somewhat similar breeds 

of sheep have been raised in Russia and the near eastern countries for 
hundreds of years. These produce the very desirable black Persian 
lamb skins and other similar types. By the 1950s South-West Africa 
was producing several million Persian lamb skins after many years of 
selective mating of karakul rams to progeny of white sheep. Selected 
skins from white lambs are sheared, ~lasticized and usually dyed to 
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be sold as mouton. 

The raising in captivity of several other fur  animals was initiated This dienic activity is suppressed in derivatives possessing electron- 
and developed to a promotional basis for selling, but by the mid-1950s withdrawing substituents (CO, NO,, etc.1, So that furans such as 
had not materialized commercially because of availability of the furs furfural and nitrofuran fail to react in like manner. 
from the wild supply. Among these can be listed beavers, nutrias (a  id hydrolysis reveals the kinship of the furan to a vinyl South American rodent), fishers, muskrats;fitches, raccoons and skunks. 
Possibilities of raising these animals in captivity for  their fur  depended ether. Furan and its alkyl-substituted derivatives are readily 
upon fashion and the finding of new striking colours. It  is true that cleaved by aqueous acids to open-chain dicarbonyl compounds, as 
even with the natural-coloured animals improvement can be made by illustrated by the formation of acetonylacetone from 2,s-dimethyl- 
selective mating for clearer colour, greater density and the other char- furan. acteristics that give them greater fashion appeal. The scarcity of the 
wild types will be a contributing factor toward successful farming of HC-CH HzC-CHZ 
these animals. 

Rabbit skins from animals raised in hutches primarily for their meat I/ I/ Hz0 I I 
CH3-C C-CH3 ---+ CH3-C C-CHI 

have been used extensively in the fur trade from time to time. Selected \ / 
0 acid skins from the older animals of Europe have proved very satisfactory I /  I/ 

in the natural state or sheared and dyed, but only a small percentage 0 0 
of the skins from the eight-week-old "fryer" rabbits in the United Again, however, the nature of substituent groups can affect the 
States are suitable for fur garments. Very few rabbits are raised ease of reaction, and furfural,  furoic acid and particularly the primarily for their fur. 

nitrofurans are resistant to acid hydrolysis. BIBL~GRAPHY.-U.S. Dept. of Agriculture, "Rabbits and Labora- In general, furan types are reactive and less tory Animals" (Washington, 1953) ; Kathrene Pinkerton, Bright with 
Silver (New York, 1947) ; R. K. Enders, "Reproduction in the Mink," in the sense of nuclear integrity than their benzene counterparts, 
Proc. Am. Phil. Soc., vol. 96, no. 6 (1952) ; Artur Hansson, The and the usual substitution reactions have been applied with vary- 
~ h ~ s i o l o ~ ~  of ~ e p r o d u c t i o n  in the Mink (Stockholm, 1947) in English ing success. The reagents employed are acidic in nature and it  and Swedish with an extensive bibliography. (" E. K') is important, in most instances, to avoid moisture, and to control FURAN CHEMISTRY is that branch of organic chemistry expenmental conditions carefully in order to minimize resinifica- 
that deals with the family of organic compounds known as the tion and cleavage of the ring. By appropriate modification the 
furans (see also FURFURAL). Furan itself (boiling point 3 1.3' C. ; Friedel-Crafts reaction (q.v.) can be applied for the synthesis 
specific gravity 0 . ~ ~ 7 )  is a colourless liquid of strong ethereal of alkylated and acylated derivatives. The related Gattermann 
odour which is relatively insoluble in water, but completely soluble aldehyde synthesis has been carried out in a number of in- 
in alcohol, ether and acetone. I t  has been found to occur in vari- 

stances, sulfonation, while not usually feasible with fuming sul- 
ous wood oils, and it may be prepared conveniently in the labora- furic and chlorosulfonic acids, has been accomplished by use of 
tory by the decomposition by heat of furoic acid. Large-scale the milder pyridiniumsulfoni~ acid. Halogenation may be carried 
~roduc t ion  is carried out by passing the vapours of furfural and out to obtain either addition or substitution products. Nitration 
steam over a suitable catalyst. is usually effected with nitric acid in acetic anhydride as the 

  he constitution of furan (C4H40) is generally represented as reagent, With furan itself, this gives rise to an intermediate 
indicated below, and while the other members of the family re- n~tro~acetoxy-dihydrofuran ( I )  which, by the action of pyridine, 
tain the characteristic five-membered ring or nucleus, one or more loses the elements of acetic acid to form 2-nitrofuran (11). ~f 
of the hydrogen atoms is replaced or substituted by other atoms water is present, however, I may decompose with formation of 
or groups of atoms-e.g., C4H,0-Br, bromofuran; C,H,O- malealdehyde (111). 
(COOH)2, furandicarboxylic acid. Because of the asymmetry of HC-CH 
the ring, however, these substitution products can exist in more 
than one form, and to distinguish these forms, or isomers, it is HC=CH 

I /  /I 
HC C-NO, 

convenient to denote the location of the substituent(s) by num- 
HNO3 

\o' 
bering the five-ring atoms counterclockwise beginning with the H C C H  

II I/ - I1 
oxygen atom as number One. Since it has been experimentally HC CH (CH,CO)~O 
established that positions 2 and 5 and positions 3 and 4 are equiva- \O/ 
lent, two and only two monosubstitution isomers (C4H30-X) of CHXO 
furan are possible, depending upon whether the new substituent 11 HC=====CH 

(X) replaces a hydrogen atom on a carbon adjacent to, or once 0 I I I 
CHO CHO 

removed from, the oxygen atom. This is illustrated below by the 111 
case of chlorofuran (C,H,O-Cl). There are four possible isomeric 
disubstitution derivatives if the substituents are alike; if unlike, That the furan ring is less stable as a unit than the benzene 
the number of isomerides is greater. F~~ polysubstituted furans ring is further reflected by the fact that the extensive chemistry 
the number of isomers can be deduced readily from the structure. the phenols and aromatic amines has in the 

furan series. The furanols and furylamines exhibit much more 
HC-CH H C C H  HC--C-Cl kinship to the aliphatic keto-en01 and ketimine-enamine systems, 

I1 I1 
HC CH 

II I/ 
HC, /C-Cl 

/I I/ 
HC CH 

respectively. than to the analogous benzene derivatives. 
'~ / \o/ Furan compounds are very susceptible to nuclear oxidation, 
0 0 particularly in acidic medium. Under such conditions, it is diffi- 

furan 2-chlorofuran 3-chlorofuran cult to find reagents that permit selective oxidation of a substituent 



group. In admixture with air, over a suitable catalyst (vanadium 
pentoxide) at  elevated temperature, furan or furfural give rise to 
maleic anhydride in excellent yield. Careftllly controlled alk- 
oxylation, electroIytically or with chlorine or bromine, permits 
the isolation of unsaturated acetals which are useful intermediates 
in organic syntheses. This is illustrated by the alkoxylation of 
2-methylfuran to a cyclic acetal of acetylacrolein. 

HC====CH 
HC-CH CHIOH 

____) 

H\ I  I /  CHs 
/I /I C C 

HC C-CHJ Brz / \o/ \ 

b' CH30 OCHa 

When furan compounds are subjected to the action of hydrogen 
in the presence of a nickel catalyst, the ring is reduced, and 
saturated cyclic ethers, the tetrahydrofurans, are obtained. I n  
this way, furan gives rise to tetrahydrofuran itself (IV), and 
this represents another step in the industrially important syn- 
thesis of nylon from furfural. The further steps involve cleavage 
of I V  to 1,4-dichlorobutane (V),  treatment with sodium cyanide 
to obtain adiponitrile (VI) ,  and reduction to hexamethylenedia- 
mine (VII) .  Nylon is made by reaction of VII with adipic acid. 

the extent of 8.3' a t  zoo C., and is completely miscible with 
alcohol and ether. The chemical formula is C,H30-CHO. 

A span of about IOO years marked the period from discovery of 
furfural in the laboratory to the first commercial production in 
1922. The subsequent industrial development provides an excel- 
lent example of the industrial utilization of agricultural residues. 
Corncobs, oat hulls, cottonseed hulls, rice hulls and bagasse are 
the major raw material sources, the annual replenishment of which 
ensures a continuing supply. In the manufacturing process, ten- 
ton lots of the raw material and dilute sulfuric acid are steamed 
under pressure in large rotary digesters. The furfural formed is 
removed continuously with steam, and concentrated by  distilla- 
tion: the distillate, on condensation, se~ara tes  into two lavers. 
The bottom layer, comprising wet furfural, is dried by  vacuum 
distillation to obtain furfural of minimum 99% purity. 

Furfural is used as a selective solvent for refining lubricating 
oils and rosin, and to improve the characteristics of diesel fuel 
and catalytic cracker recycle stocks. I t  is employed extensively 
in the manufacture of resin-bonded abrasive wheels, and for the 
purification of butadiene needed for the production of synthetic 
rubber. The manufacture of nylon requires hexamethylenedia- 
mine, of which furfural is an important source. Condensation with 
phenol provides furfural-phenolic resins for a variety of uses. 
Nitration gives 5-nitrofurfural, which, in the form of its semi- 

HzC-CHz H2C-CHz 
I I carbazone, is the pharmaceutical Furacin, a bactericide with nu- 

Hz! LH2 Cl-CHZ CHZ-Cl - merous applications in human and veterinary medicine. 
\o' When vapours of furfural and hydrogen are passed over a copper 

catalyst a t  elevated temperature, furfuryl alcohol is formed. This 
IV  V important derivative is used in the plastics industry for the produc- 

tion of corrosion-resistant cements and cast-molded items. The 
HzC-CH2 HzC-CH2 similar hydrogenation of furfuryl alcohol over a nickel catalyst 

I I ------+ 1 1 gives tetrahydrofurfuryl alcohol, from which are derived various 
NC-CHZ CHZ-CN H~N-CH~-CHZ C H Z - - C H ~ - - ~ ~  esters and dihydropyran. 

VI VII In  its reactions as an aldehyde, furfural bears a strong resem- 
blance to benzaldehyde (q.v.). Thus, it undergoes the Cannizzaro 

See A. P. Dunlop and F. N. Peters, The Furans (1953) ; "The Chem- reaction in strong aqueous alkali; it dimerizes to furoin, C4H30- 
istry of the Furan%" The Quaker Oats Company, Bulletin 202A (1947). CO-CHOH-C4H30, under the influence of potassium cyanide; it  

(A. P. D.) is converted to hydrofuramide, (C,H30-CH)3N2, by the action of 
FURETI~RE, ANTOmE (1619-1688). French scholar ammonia. I t  participates in the Perkin and Claisen condensations 

and miscellaneous writer, was born in Paris and became abbC of and related syntheses; with acetone, furfural gives rise to 
Chalivoy in the diocese of Bourges. His satires-Nouvelle Allk- furfurylideneacetone, C,H,O-CH= CH-CO-CH,; with acetalde- 
gorique, ou histoire des derniers troubles arrive's au royaume hyde, it reacts to form furylacrolein, C,H,O-CH= CH-CHO. 
d'e'loquence (1658) ; Voyage de Mercure (1653)-won him ad- However, furfural differs markedly from benzaldehyde in a 
mission to the French Academy in 1662. When the academicians number of ways, of autoxidation will serve as an example. 
heard that Furetikre was on the point of issuing a dictionary of on exposure to air a t  room temperature, furfural is degraded and 
the ~ r e n c h  language, they interfered, alleging that he had used cleaved to formic acid and formylacrylic acid. Behaviour similar 
their information, and that they possessed the exclusive privi- to that of benzaldehyde would have given rise to furoic acid as the 
lege of publishing such a book. After much bitter recrimination major product under these conditions. T~ obtain the latter in good 
on both sides the offender was expelled in 1685; but he took his yield, it is the practice to oxidize furfural in alkaline medium, the 
revenge in his satire, Couches de l'acadgmie (Amsterdam, 1687). acid being subsequently liberated from the resulting salt. Furoic 
Furetikre is best known as the author of Le Roman bourgeois acid (formerly called pyromucic acid as a consequence of its 
(1666; ed. by Fournier and Asselineau. 18541, which ridiculed the formation by heating mucic acid) is a white, crystalline solid which 
fashionable romances of Madeleine de Scudkr~  and of La Gal- is useful as a bactericide and preservative. Its esters are fragrant 
prenkde. His Dictionnaire universe1 was posth~mously published liquids which are used as ingredients in perfumes and flavourings. 
in 1690. Le Roman bourgeois was newly edited in 1921 with notes 
by Fran~ois  Tulou. Potfsies diverses was partially reprinted, after HC-CH HC-CH HC---CH 
its 1664 edition, in 1908 in Baltimore, Md. / /  1 1  1 1  / /  11 1 1  

FURFOOZ, a village 10 mi. from Dinant in the Ardennes, HC C-CHO 0zN-C C-CHO HC C-CHzOH 
\o' \o" \ / 

Belg. Pop. (1955 est.) 139. Three caves with prehistoric re- 0 
mains were excavated there in 1872. Of these the Trou du Frontal furfural 5-nitrofurfural furfuryl alcohol 
is the most famous. In it were found human skeletons with 
brachycephalic skulls, associated with animal bones, those of the 
reindeer being particularly plentiful. People with anthropological HzC-CHz 

CHz 
/ \ HC-CH 

characters, similar to the skulls found at  Furfooz, seem to have 1 I HzC CH 
HzC CH-CHzOH 

/I 11 
arrived in central Europe soon after the Ice Age. They spread 1 / /  HC C-COOH 

along the Alpine region and adopted the culture of Azilian- \o/ HzC CH 
'o/ 

\o/ 
Tardenasian folk. 

FURFURAL (2-furaldehyde, fural, furfurol) is the best- tetrahydrofurfuryl dihydropyran furoic acid 
known member of the furan family and the source of the other alcohol 

technically important furans (see FURAN CHEMISTRY). It  is a See A, P, Dunlop and F. N, Peters, The Furans (1953) ; 'cFurfural,, 
colourless liquid (boiling point 161.7" C.; specific gravity 1.1598) and "Q.O. Chemicals," The Quaker Oats Company, Bulletins, zorA 
subject to darkening on exposure to air. I t  dissolves in water to (1953) and 203A (1955). (A. P. D.) 



FURIES, from the Latin fz~riae, by which name the Greek 
Erinyes (q v.) were known in Roman literature. The resemblxnce 
of name caused occasional confusion with the very ancient, but 
obscure, Roman goddess Furrina, whose functions and the deriva- 
tion of whose name are unknown. 

FURLONG, a measure of length, originally the length of a 
furrow in the "common field" system (from the O.E. furlang, i.e., 
"furrow-long") (see L ~ N D  TEXURE : ECONOMIC AND AGRARIAN AS- 
PECTS). AS the field in this system was generally taken to be a 
square, ten acre5 in extent. and as the acre T~aried in different dis- 
tricts and at  different times, the furlong also varied. The side of 
a square containing ten statute acres is 220 yd. or 40 poles, mhich 
was the usually accepted length of the furlong. This is also the 
length of one-eighth of the statute mile. Furlong was as early 
as the 9th century used to translate the Latin stadium, one-eighth 
of the Roman mile. 

FURNACE, ELECTRIC, a device used for heating ma- 
terial to change its state (e.g., to melt i t)  or its physical, chemical 
and mechanical properties. I n  such furnaces electrical energy is 
converted into heat energy; the heat thus generated is proportional 
to the resistance encountered by the electric current and to the 
square of the current passed. 

Electric furnaces are commonly classified as resistance, arc and 
induction types. The resistance medium for the resistance furnace 
is usually a solid wire. ribbon or rod or sometimes a liquid electro- 
lyte; the resistance medium for the arc furnace is a gas, and for 
the induction furnace the medium is generally a solid or liquid. 

Electric current usually 'does not flow through the material to 
be heated (i.e., the charge) in resistance furnaces, although in cer- 
tain electrolytic processes. such as those used in the production of 
aluminum. the current does flow through the electrolyte. Electric 
current may flow through the charge in certain arc furnaces, or the 
current flow may be confined to the gas phase above the charge. 
Finally, in induction heating electric current generally passes 
through the charge, except in the case of some melting furnaces 
in which current flows through the crucible and the charge is 
heated indirectly. 

I t  is important to note in the study of furnaces that heating 
usually takes place by a subtle interplay of the three modes of 
heat transfer-convection, conduction and radiation. 

Resis tance Furnaces.-Most resistance furnaces are the in- 
direct twe-the current does not flow through the charge. In- 

F I G .  1.-RESISTOR FURNACE 

stead, separate resistdrs; which 
serve as heating elements, are 
provided. I n  furnaces for labo- 
ratory use, nichrome, graphite or 
molybdenum are the most com- 
monly used resistors. Graphite 
and molybdenum oxidize readily 
in air and therefore can be used 
only in a protective nonoxidizing 
atmosphere, such as helium or 

oxygen-free nitrogen. Platinum resistors can be used in air but 
are. of course, expensive. For temperatures up to 1,200' C. 
(2,200" F.) iron-chromium-aluminum resistors are used; for tem- 
peratures up to 1.000" C. (1,832" F . )  nickel-chromium is satis- 
factory. I n  industrial furnaces, and to a limited extent also in 
laboratory furnaces. rods and tube5 of silicon carbide form satis- 
factory heating elements for temperatures up to 1,300' C. (2,650' 
F.) ,  yielding resistor life of several hundred to several thousand 
hours, according to temperature and kind of service. 

Laboratory furnaces usually consist of a refractory tube (e.g., 
alumina), around which the resistor is wound. Tube and resistor 
are then embedded in appropriate insulating material, which in 
turn is held in an outside casing. 

Resistor furnaces for industrial use are built in a large variety 
of shapes and forms. However, all consist essentially of resistors 
(heating elements) which usually, although not always, are lo- 
cated in the working chamber, electric insulators to support the 
heating elements, an inside wall, heat insulation and an outside 
shell. I n  some instances the electric insulators form part of the 
inside wall; on the other hand, frequently the inside wall and heat 
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insulation coincide. Fig. 1 is fairly representative of a batch-type 
unit. However, many indirect heat resistor-type furnaces are pro- 
vided with conveying means to carry the charge through the fur- 
nace; the variety of designs does not permit detailed description 
here. The majority of furnaces of this type are equipped with 
automatic temperature control, maintaining the furnace tempera- 
ture constant within narrow limits. 

I n  the listing of resistor materials one group of materials, fused 
salts, was not mentioned because it involves a totally different 
furnace design. I n  this type of furnace the electric current passes 
through a molten salt resistance, and heating of the salt bath oc- 
curs. In  some cases technically pure salts such as barium chloride 
and potassium chloride are placed in metallic or nonmetallic con- 
tainers; electrodes are placed in the salt, and the current passing 
from one electrode to the other provides enough energy to melt the 
salt. The charge can be placed in the liquid salt bath and heated 
to the desired temperature. Because of the intimate contact be- 
tween the molten salt and the charge, heating of the latter is very 
rapid; moreover, the salt may prevent oxidation of the charge. 

A type of direct-heating salt bath is characterized by the electro- 
lytic furnaces used in the production of lithium, sodium, potassium, 
calcium. magnesium, aluminum, etc. I n  these furnaces the electro- 
lyte is a fused salt heated directly by the passage of current 
through it. For example, in the production of aluminum, the fused 
salt is a mixture of aluminum oxide and sodium aluminum fluoride. 
During electrolysis of the fused salt aluminum metal collects at the 
bottom of the furnace on a graphite cathode and oxygen is set free 
at graphite anodes. Heating of the furnace is accomplished en- 
tirely by the passage of current through the resistance of the elec- 
trolyte. 

Another direct-heating resistance furnace is employed in the pro- 
duction of silicon carbide. The raw materials are placed on a re- 
fractory base within a furnace and at  each end the charge is 
connected to one or several electrodes which, in turn, are connected 
to the power supply. Current flows lengthwise through the charge, 
nhich may be several yards in length. 

Resistance heating has been in use since the early 1900s and 
has undergone various developments. Infrared heating, for ex- 
ample, is carried out by exposing the surfaces to be heated to high- 
temperature sources. Banks of incandescent lamps, preferably 
with carbon filaments, are frequently used as heat sources; or 
common resistors (nickel-chromium type) may be designed to 
reach high temperatures. Infrared heating is useful mainly for 
rapid heating of surfaces. For example, in order to dry paint (a 
major field of application) a t  a temperature of 400" F., heat 
sources at 2,000' F ,  or even higher are used, but exposure times 
are short (from a few seconds to a few minutes). 

Arc  Furnaces.--Arc furnaces are used for melting or refining 
ferrous (and, occasionally, nonferrous) metals and for the pro- 
duction of refractories and ferroalloys. One important type of arc 
furnace is the direct arc or open arc, characterized by the Heroult 

F I G .  2.-ARC FURNACE 
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furnace in fig. 2 .  A direct arc furnace consists of a transformer, and the bath or crucible as a one-turn secondary winding. On the 
often a reactance, buses and the furnace proper. In  the trans- other hand, since heat generation occurs in the charge or in the cru- 
former, voltage is reduced from the supply system to that required cible, induction furnaces are of the direct-heat type. The charge is 
by the furnace. The buses, consisting of heavy copper or alumi- generally the hottest point in the furnace. 
num bars, connect the transformer to the electrodes. The latter Induction furnaces may be classed broadly into t ~ o  groups, the 
bring the current into the furnace chamber. Electric arcs extend core type and the coreless induction furnace. Induction fur- 
from the tips of the electrodes into the bath. naces are used for melting and induction heating appliances for 

In  the United States electrodes are made exclusively of carbon heat-treating. brazing and soldering. Use of induction heating (or 
or graphite rods or bars; in other countries such electrodes find melting) is limited to good conduction materials, essentially metaIs. 
competition with Soderberg, or self-burning, electrodes, consisting Core-type melting furnaces are used almost exclusively in the 
of steel sleeves filled with a carbonaceous mass, that are fed con- nonferrous field. Fig. 5 shohvs a typical cross section. ,\ V-shaped 
tinuously into the furnace. The furnace proper consists of a steel channel penetrates a coil. which is connected to the power supply; 
shell, lined with a refractory (ge both legs of the V issue into a receptacle containing the batch of 
ered by a roof. Tapholes per metal. This type of furnace must operate continuously; when 
mir. withdrawal of the molt pouring. the furnace is never emptied completelys enough metal 
product as well as the slag a being left to form a closed loop. The electromagnetic forces in the 
the furnaces can usually be tilte melt result in an energetic stirring; the forces are so strong that the 
Charging of the furnace is don same principle-of a liquid conductor surrounded by a coil-has 
either through doors or from the been used successfully to pump hot liquid metals. 
top, after removing the roof. Core-type induction furnaces are rarely used for melting steel. 

Over the years the size of fur- For this purpose they have been replaced by coreless furnaces. 
naces as well as the power rating Mechanically, coreless furnaces are very simple. They consist of 
increased, both contributing to a a crucible surrounded by a water-cooled coil. the space between 
decrease of energy consumption crucible and coil being filled with heat i~isulation. The coil is con- 
per ton of output. The maximum nected to a high-frequency power source. Up to 10.000-cycles-per- 
voltage used in open-arc furnaces second rotating machinery can be used; beyond that value 
for steel production increased - vacuum-tube generators or spark generators are used. The former 
gradually to about 300. Hi make use of vacuum tubes of the same principle as, though larger 
voltages make possible high production rates but present a safety than, those used in radio. Spark generators use the high-frequency 
problem for the operator and (since high voltage results in long oscillations occurring when a spark discharge across an air gap oc- 
arcs) reduce the life of the furnace roof. curs. I n  view of the magnetic 

Another type of arc furnace is the Stassano rotating furnace, stray fields, any metal used in the 
essentially a cylindrical enclosure with two or three electrodes construction of the furnacemould 
placed on a horizontal axis and facing each other. The arc is main- heat up. Hence the outside shells 
tained between the electrodes and burns in the centre of the fur- are made of wood, plastic or sim- 
nace, radiating toward the lining above and the charge below. This ilar materials. Coreless induc- 
type of furnace is illustrated in fig. 3, which shows a vertical sec- tion furnaces for melting have 
tion through two of the electrodes. The electrodes are surrounded been built in sizes up to several 
by water-cooled jackets. Gases from the reactions pass out tons. When melting a noncon- 
through a vent in the top and the furnace is provided with a charg- ducting material. a conducting 
ing hopper and tapping spout (not shown). Slow oscillation of crucible (e.g., graphite) which 
the furnace provides mixing of the charge. This type of furnace transfers heat to the charge may 
originally lvas used for the smelting of magnetite and hematite be used. Theoretically there is no limit to the temperature which 
but is nolv built in small units for nonferrous alloys and gray iron can be reached in a coreless induction furnace. Practically, tem- 
foundry work. peratures beyond 1,500' C. are hard to achieve. 

Submerged arc furnaces are used for the production of ferro- AS noted above, induction heating is used not only for  melting 
alloys. This type of furnace is purposes but also for heat-treating and brazing. The very rapid 

CHEMICAL 
LECTRoDE illustrated in fig. 4. Transformer temperature rise, taking only seconds and occasionally only frac- 

BE MELTED and buses are essentially the same tions of a second, and  the possibility of localizing the points of heat 
as those in open arc furnaces. but generation are two of the main reasons for the rapid development 

+-;;;?CE the electrodes extend ~vell into of this technique. The arrangement is simple: a high-frequency 
the charge, with short arcs play- power generator? of the same general type but normally of smaller 
ing from the electrode to the rating than the generators used in melting furnaces. is connected 
nearest parts of the charge and to a water-cooled copper coil. The shape of the coil matches that 

F I G ,  4 , - S U B M E R G E D  ARC F U R N A C E  betxveen various particles of the of the piece to be heated. I n  view of the rapid temperature in- 
charge. In  addition to the types crease, control is frequently by time: power is disconnected after 

of electrodes mentioned for open arc furnaces. European industry a preset length of time. 
also uses composite electrodes, built of a number of discrete carbon Because of the nature of energy transfer by induction (from the 
or graphite blocks arranged in rows or cylindrically. The intense coil to the heated object). only a thin layer next to the surface is 
concentration of heat creates an odd-shaped reaction zone (see heated, the thickness of the layer decreasing with increasing fre- 
fig. 4 ) .  Some furnaces have no lining, the cold, nonmolten ma- quency. From this shallorr layer of heat generation heat is con- 
terial protecting the side walls of the shell. Furnaces frequently ducted to the inside of the piece. Basically in the same manner, 
do not have covers: and, since gases develop in the reactions in- but in technical execution quite different, induction heating at  sup- 
volved, flames often may be seen burning around the upper end of ply line frequency (50 to 60 cycles per second) can be used for 
the electrodes. raising the temperature of chemicals in pipes, bottles or other con- 

I n d u c t i o n  Furnaces.-Furnaces of the induction type depend tainers. 
for  their operation upon resistance heating. ,-2lthough in induc- As stated, induction heating is applicable only to good con- 
tion furnaces there is no electrical connection between the electri- ductors of electricity. Frequently confused with this method is 
cal supply and the metal in the bath: there is an indirect connection one applicable only to very poor conductors, called dielectric heat- 
by electrical induction similar to that prevailing in transforn~ers ing. Fig. 6 shows schematically the arrangement for such heating. 
between primary and secondary windings; in fact, induction fur- The piece to be heated is placed between two metal pieces, the 
naces may be understood as transformers with the coil as primary electrodes. The latter must not touch the material. T h e  elec- 
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trodes are connected to a high-frequency (e.g., 500.000 cycles per purities that soften the bricks a t  high temperatures. Silicon car- 
second) power supply. operating usually at  more than 1,000 v. bide (which is not an oxide) has a high strength at  elevated 

frequency field, ,small (technically temperatures, but both silicon and carbon burn in oxidizing atmos- 
called "displacement") currents pheres if the protective skin of silica flakes off. The ideal re- 
flow in the material, heating the fractory material has a high compressive strength at  furnace 
latter, the heat being proportional temperature, a low thermal conductivity and a low coefficient of 
to the electric resistivity of the expansion. Refractory insulating bricks approach this ideal. 
material. This method of heat- These bricks, which are often called lightweight firebricks, are 
ing is used widely in the manufac- used up to 2,400' F. (about 1,300' C.). They resist temperature, 

FOR D I E L E C T R I C  H E A T I N G  ture of plastic objects and finds but are destroyed by slags. Lightweight bricks have a lower com- 
increasing use in the curing of rubber and the drying and glueing pressive strength than dense bricks. Difficulties with refractories 
of wood. See also HIGH-FREOUENCY HEATING. increase with tem~erature,  with s ~ ~ e r i m ~ o s e d  load and with chem- 

BIBLIOGRAPHY.-V, A. ~aschkis, Induftr ial  Electric Furnaces and A#-  ical attack bv liduids and gases. A For heating solid metal UD to 
pliances, 2 vol. (194.5-38) ; American Society for Metals, ~ n d z ~ c t i b n  1,6000 F. (a&ut 8 7 0 0  c.), ire clay of mediumquality is adeq;ate, 
Heating (1946) ; N .  R. Stansel, Induction Heating (1949) ; G. H. Brown 
et al., Theory  and .4pplicatiOn of Radio-Frequency Heating (1937); w, The higher the fwXIace temperature, the purer the clay must be. 
Trinks, Industrial Furnaces, 2 vol. (1951) ; J. L. Bray, Ferrous Process Bricks that are rich in alumina and low in impurities, formerly 
Metallurgy (1954). (V. Ps.; R. E. G E. ;  X.) called "first quality firebrick," are known as "high-duty" bricks. 

FURNACE. METALLURGICAL. A metallurgical fur- If free from any impurities and very dense, they are called "super- 
nace is a structire in which a temperature in excess of I,OOO" F. 
(about 540' C.) can be maintained without serious damage to the 
walls and in which one of the following operations can be per- 
formed: ( I )  the heating of solid pieces of metal to various tem- 
peratures in different atmospheres; ( a )  the melting of metals for 
making castings; (3) the extraction or reduction of metals from 
their ores; (4)  the refining of metals; (5) the distillation of 
metals; (6) the roasting of metallic ores; (7) the carburization 
of steel; and (8) the brazing of metals. 

I n  metallurgical practice, a structure that is designed for a tem- 
perature between 600" F. (about 300' C.) and I,OOO" F.  is called 
an oven. A furnace or an oven is called a kiln if a gas or vapour 
is driven off the solid material being heated. The term coke oven 
violates both definitions, however, because in the making of coke 
(which is not a metallurgical process) the temperature rises to 
1 , 8 0 0 ~  F. (almost r.oooO C.) and gases and vapours are released. 

The interior of a furnace is heated either by the combustion of 
fuel or by conversion of electrical energy into heat. A11 furnaces 
have access-openings (doors). A fuel-fired furnace has burner 
openings and vents (flue openings), usually in the side walls. 
Burners and vents are seldom located in the hearth or in the roof. 
If the furnace is heated by solid fuel that burns on a grate, a fire- 
box is provided, which is separated from the hearth by a bridge 
wall. 

If the charge remains in the same spot during the metallurgical 
operation, the furnace is called a batch furnace. If the charge 
moves progressively, the furnace is continuous. If solid pieces 
of metal are heated, the hearth is plane, horizontal or slightly in- 
clined. If metals are smelted or refined on a hearth, the hearth 
is concave and is equipped with a taphole and a spout. The tap- 
hole is poked open at  regular intervals or a t  the end of the opera- 
tion. Furnaces with concave hearths are usually flame heated and 
are called open-hearth furnaces, reverberatory furnaces and 
(rather inaccurately) air furnaces. The term reverberatory arose 
from the fact that products of combustion transmit a large portion 
of their heat to the vaulted roof of the furnace, whence the heat 
is reflected (reverberated) to the hearth. Metals also are refined 
in externally heated pots, or crucibles, and in shaft furnaces that 
are charged a t  the top, the processed material being withdrawn at 
the bottom. 

A furnace in which air or oxygen is blown into and through 
molten metal is called a converter. Underground furnaces in 
~ h i c h  long pieces are heated in a vertical position are called pit 
furnaces. 

If the charge is in contact with the products of combustion, 
the furnace is said to be direct fired. In  a muffle furnace, a 
separating nall lies between charge and products of combustion. 
Either the charge or the Aame can be inside the muffle. If the 
flame is inside, the muffle is called a radiating tube. 

Mater ia l s  a n d  Elements  of Construction.-Furnaces are 
built of refractory material. of heat resisting metals and of metals 
cooled by air or water. The great majority of the refractories are 
oxides, such as silica, alumina, magnesite, dolomite, chromite and 
zirconia. Fire clay is a mixture of silica and alumina, with im- 

duty" bricks. 
Refractories are adapted to the chemistry of the metallurgical 

process. Silica is acid; magnesite and dolomite are basic; chromite 
is neutral. Carbon is an excellent refractory if no oxygen can 
contact it, as in the hearth of a blast furnace. In  spite of all 
precautions, refractories wear away under extreme conditions. 
They are then water-cooled on the outside of the furnace. An ex- 
ample is the blast furnace of the steel industry. I ts  hearth is 
built of bricks that are water-cooled. When the furnace is shut 
down for relining, no trace of the bricks remains; they have been 
worn away and replaced by frozen slag. I n  the upper part of the 
blast furnace (for making pig iron), the walls are subjected to 
abrasion by ore and coke and to infiltration of carbon monoxide, 
which breaks up ( z  CO = C 0 2  $- C )  a t  decreasing temperatures. 
Pressure by solid carbon disintegrates the brick. For both rea- 
sons. a hard and dense special brick is used. 

Refractory bricks are available in many standard sizes and 
shapes. Special shapes, especially large tiles, are expensive and 
liable to crack during the burning process. (See also FIREBRICK.) 

Depending upon furnace temperature, muffles are made of alloy 
steel, fireclay or silicon carbide. Whenever conditions permit, 
furnaces are insulated by insulating bricks, powder or cement. 

In furnace walls, expansion and contraction are not reversible. 
Unless bound together, a furnace will become leaky and finally 
collapse. For that reason, furnaces are bound by structural ma- 
terial. The vertical members are called buckstays; the horizontal 
members are called tie rods. If a furnace is to be gastight, it is 
enclosed in heavy steel sheets. 

Most furnace roofs are arches that are built up from arch bricks 
and straight (constant thickness) bricks. Roofs that are arched 
in two directions (turtleback arches) are rare except over electric- 
arc furnaces. Roofs on large heating furnaces are flat rather than 
arched. The roof tiles are suspended from overhead steel beams. 
The suspension members are either metallic or ceramic. 

Because concrete is disintegrated by heat, furnace hearths are 
not set directly on concrete foundations, but are either ventilated 
by air passages (between hearth and foundation) or set on thick 
slag fills. 

Furnace Stacks.-Metallurgical furnaces for roasting or smelting 
develop dust and gases. I n  densely populated sections, nonpoison- 
ous dust is removed by filters or electric precipitation. Poisonous 
gases, such as sulphur dioxide, can be converted at  high cost into 
commercial products. As a rule, these gases are discharged at  
the tops of stacks several hundred feet tall, where wind velocity 
is many times greater than it is near the ground. When the gases 
reach the ground, miles away from the stack, they have diffused 
and are so diluted that they are not injurious. 

Fuels.-Coal and coke are the usual solid fuels. I n  shaft fur- 
naces for reduction of metal and in cupolas, solid fuel is a neces- 
sity. For metallurgical operations performed on hearths, solid 
fuels burning on a grate have been replaced by powdered coal and 
by gaieous or liquid fuels, where available. Flame control with 
solid fuels burning on a grate is poor and the labour cost is high, 
even if mechanical stoking is employed. Finely powdered coal 
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(95% through a sieve of 2 0 0  meshes per inch) is burned in large 
furnaces if the ash causes little trouble. Ash does no harm if it 
drops on a slag bath or an ash-cover in the furnace, but fly ash clogs 
ducts and wears nearby machines. 

Early in the 20th century. coal was extensively gasified in gas 
producers; it is still so gasified to producer gas where more con- 
venient fuels are not generally available. Producer gas has a low 
heating value; it contains soot. tar and dust. Its composition 
varies, and the gas ducts between producer and furnace must be 
burned out each week end. (See GAS INDUSTRY.) 

In  integrated steel works, blast furnace gas, coke-oven gas, tar 
and pitch are the principal fuels. In  most other furnaces, pow- 
dered coal, natural gas, fuel oils and city (manufactured) gas are 
burned. 

Fuel consumption per unit weight of processed metal varies 
within wide limits. If a component of the charge is burned in the 
process, the so-called fuel consumption may be zero. In some 
other processes, it is very great. In  the blast furnace (for making 
pig iron) from 0.8 to 1.0 lb. of coke is required to make a pound 
of iron. 

Electrical energy is utilized for metallurgical furnaces in three 
ways. In  one method, electric heating elements (resistors) are 
fastened to the walls and the roof of the furnace. kletallic 
resistors are useful up to 1.9ooO F. (about 1.040" C.) furnace 
temperature. Resistors of silicon carbide are useful up to 2,joo0 
F. (about I ,370' C.). In  a second method, electric current passes 
through the charge, which then becomes a resistor and is heated 
by the current. This method is applied to both solid and liquid 
metals. In  a third method. alternating current flowing in a coil 
induces eddy currents in the metal that is encircled by the coil 
or closely surrounds the coil. The eddy currents heat the metal. 
Metallic objects of less than I+-in. thickness are induction heated 
without being enclosed in a furnace. 

See also FUELS; FURXACE. ELECTRIC. 
Furnaces  fo r  H e a t i n g  Solids o n  Hearths.-If metallic solids 

are heated on a hearth or on a support immediately above the 
hearth, the furnaces are used for annealing or heating for car- 
burizing, quenching, drawing (tempering), rolling or forging. 
Most of these are tube furnaces and are continuous (see APIILEAL- 
IXG). The charge is pushed through the furnace, either directly 
or while resting on trays, or is carried through the furnace on a 
rotating hearth. In  other furnaces, the charge rests on live 
(driven) rollers, or on traveling chains, or on belts of woven wire. 
Shaking hearths and vibrating hearths also transport the charge 
through the furnaces. Metallic objects are also heated while 
suspended in furnaces. At temperatures approaching 2,300° F.  
(1,260' C.), strength of the means of suspension is of concern. 
If the furnace is continuous, tightness of the strips that cover 
the slot in the roof is very important. 

Bright sheet strip and machined parts are heated in protective 
atmospheres to prevent discolouration and oxidation. Most pro- 
tective atmospheres are prepared by partial combustion of a hydro- 
carbon. such as natural gas, in separate furnaces, and by removing 
water vapour and carbon dioxide from the products of combus- 
tion. Furnaces with protective atmospheres are heated either by 
electric resistors or by radiant tubes. Infiltration of air is pre- 
vented by furnace pressure and by vestibules at  entrance and exit 
doors. "Atmosphere" furnaces, including vacuum furnaces, are 
enclosed in airtight steel shells. 

Metal heating furnaces are precision heating machines with 
automatic transportation of the charge and automatic control of 
furnace pressure, temperature and atmosphere. 

S h a f t  Furnaces.-In these furnaces air rises in the shaft and 
burns the fuel, which is either coke or sulphur, or both. As a 
rule. air is blown into the shaft near its bottom. The required air 
pressure depends upon the height of the shaft, fineness of charge 
and rate of air flow desired per unit of cross-sectional area of 
shaft. Most shaft furnaces, such as the cupola which remelts iron 
in foundries, are cylindrical; but if the charge tends to hang to 
the walls and to vault, the shaft is conical, wide end down. De- 
spite this precaution, "hanging" occurs occasionally in a blast 
furnace for smelting iron. The blast pressure then rises up to 30 

lb. per square inch gauge. The air that is blown into cupolas or 
roasting furnaces is usually cold, but fuel economy requires that 
the air for iron blast furnaces be preheated. Beginning about 1945, 
the blast pressure was increased in some furnaces by throttling 
(restricting) the outflow of gases at  the top. The throughput of 
blast furnaces is increased by this measure. Blast furnaces for 
smelting iron are about I O O  i t .  tall and have hearth diameters up 
to 28 i t .  They produce up to 1 , 2 0 0  tons of pig iron in 24 hours. 
Furnace height, blast pressure and blast temperature can be re- 
duced if the blast is enriched with oxygen. 

hlultideck (or multihearth) furnaces also are shaft furnaces. 
They consist of from 8 to 1 2  circular hearths (up to 25 i t .  in di- 
ameter) on top of one another. Alternately, the hearths have drop 
holes at  the rim and near the center. A vertical shaft moves rab- 
ble arms which are so shaped that they move the ore alternately 
in and out. The size of the drop holes is critical: if too small, 
dust fuses on the underside of the hearth above; if too large, 
the roaster runs cold. 

Some hood furnaces resemble shaft furnaces. Coils of strip 
sheets that are to be bright annealed are stacked on top of one 
another and are covered by a metallic hood, through which a pro- 
tective gas is circulated. The hood is surrounded by a cylindrical 
furnace. 

F l a m e  Furnaces.-This term includes all those furnaces in 
which a flame passes horizontally over the charge that  is melted on 
a dished hearth. Flame furnaces are called open-hearth furnaces 
when used for the production of steel, reverberatory furnaces when 
used for the production of copper and nickel, and air furnaces 
nhen used to melt scrap cast iron. The dished hearth is made so 
dense and impervious by fusion that the heavy molten metal can- 
not penetrate into and through it. At the slag line, the walls are 
built of a material that resists chemical attack by the slag (silica 
for acid slags or chrome-magnesite and dolomite for basic slags). 

Silica bricks are strong at  high temperatures. For  that reason, 
silica roofs are common even in furnaces with basic slags, al- 
though the silica is gradually worn away by vapours and spittings 
from the bath. Chrome-magnesite bricks last longer in basic 
processes, but (in most industrial districts) are more expensive. 

Open-hearth furnaces are of the batch type. Reverberatory fur- 
naces are continuous. The ore concentrate is fettled (charged) 
through lateral openings in the roof. Slag overflows continuously 
at  one end, and metal is tapped at  intervals a t  the deepest part 
of the bath. 

With a few exceptions, the reaction heat released by the proc- 
ess does not suffice to maintain reaction temperature. In  furnaces 
of this type, fuel is burned above the charge. Depending upon 
the required furnace temperature, the fuel is burned either in 
cold air or in preheated air. Air temperatures up  to 1,300' F.  
(about 6j0° C.) are obtained in metallic recuperators, which are 
heat exchangers with a metallic wall between outgoing products of 
combustion and incoming air. Higher air temperatures up to 
1,800' F. (about 980" C.) preferably are attained in regenerators, 
which are brick-filled chambers through which air and hot gases 
flow alternately in opposite directions. The result is that flame 
also flows through the furnace alternately in opposite directions. 
Direction of flow is controlled by reversing valves. 

Since 1942, oxygen has been blown, through lances, into the bath 
of open-hearth furnaces. This is done in the latter part of the 
refining period. when the slag reactions are slow. 

The first open-hearth furnace for steel (c. 1870) held five tons 
of metal. In  the second half of the 20th century the standard size 
in steelworks was a jo  tons, and furnaces of up to 600 tons capacity 
were in operation. 

In  flame furnaces for the reduction and refining of metals, wear 
by chemical action a t  high temperatures is so rapid that the fur- 
naces must be rebuilt a t  regular intervals. 

Cruc ib le  Furnaces.-For many years, steel of high quality 
was produced in crucibles, mhich are pots of refractory material. 
Crucibles of graphite or of high grade fire clay were heated by 
the products of combustion of preheated producer gas and pre- 
heated air. Since about 1932, steel of highest quality and other 
metals have been refined in evacuated crucibles heated by induc- 
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tion. Crucible and ingot mold are then integral. The alloy is both 
melted and poured (by tilting) in vacuo. Metals such as titanium, 
which must be free from bases, are melted and annealed in 
hermetically sealed pots or crucibles. 

Crucible furnaces for remelting nonferrous metals are of simple 
design. The crucible rests upon a support in a cylindrical furnace 
into which a flame is projected tangentially. (See also CRUCIBLE 

STEEL.) 
Converters.-Converters are refractory-lined vessels into which 

a molten metal is poured for the purpose of changing the composi- 
tion of the metal by burning undesirable elements and removing 
them in gaseous form. This aim is reached by blowing either air 
or oxygen into and through the metal. Converters are bottom- 
blown, side-blown or top-blown. In  steel works practice, the air 
enters from the windbox (under the hearth or bottom), and flows 
upward through many small openings (tuyhres), the total area of 
which is less than 17~  of the hearth area. In  the blouing of steel, 
the air pressure ranges between 2 0  and 26 Ib. per square inch gauge. 
If the pressure is too low, the air rises in bubbles, containing im- 
properly utilized oxygen. If the air pressure is too high, too much 
of the metal is thrown out, in the shape of pellets, through the 
mouth of the converter. The reactions are most intense im- 
mediately above the bottom, which wears away quickly. Con- 
verters rest in two trunions; they are tilted for receiving and for 
discharging metal. Bottom-blown converters must have, on one 
side, a pouch that holds the charge in the inclined vessel, without 
the metal's spilling out of the mouth or flowing into the tuykres. 
Blowing begins before the vessel is righted. In  converters con- 
structed since ~ 9 5 0 ,  oxygen is blown into the bath from above, 
through a central pipe. Converters in steel works range from I j 

to 50 tons holding capacity. Small steel converters are usually 
side-blown. 

Converters in the metallurgy of copper and nickel are side- 
blown cylindrical vessels, with an average size of 13 ft. in diameter 
and 30 it .  in length, having from 46 to 5 2  tuykres of I+  inch 
diameter. The air pressure is 14 lb. per square inch (gauge). 

Depending upon the nature of the charge, converters are lined 
with acid (silicious) material, or with basic (dolomite) material. 
(See also CONVERTER STEEL.) 

Electr ic  A r c  Furnaces.-Electric furnaces for making alloy 
steels are round or elliptical boxes, through the roofs of which 
carbon electrodes reach down to the charge. Electric arcs, com- 
bustion of the electrodes and heat generated by the current in the 
charge bring the charge up to reaction temperature and supply 
reaction heat. When the process has been finished, the furnace, 
including electrodes, is tilted. The electrodes are moved in and 
out automatically to maintain the current near a predetermined 
value. A transformer located close to the furnace is connected to 
the electrodes by heavy flexible cables. I n  steel making, electric 
furnaces have taken the place of crucible furnaces and of small 
open-hearth furnaces. Because heat is generated directly in the 
charge under the slag cover, the roof is protected so that higher 
temperatures can be obtained in the bath than in crucible or open- 
hearth furnaces. 

Electric furnaces using direct current serve in the production 
of aluminum. Carbon electrodes reach down into a bath of molten 
salts (cryolite), which lies in a carbon-lined tank. Liquid alu- 
minum collects on the carbon lining and is withdrawn at  regular 
intervals through a taphole. Such furnaces are electrolytic cells 
operated at  high temperature. 

S a l t  B a t h  Furnaces.-Salt bath furnaces are containers filled 
with molten salts, the composit~on of which is such that the salt 
is liquid at  the desired temperature. These furnaces heat fine 
tools uniformly and, in many cases, saturate the surface of the 
charged pieces with carbon and nitrogen, for imparting hardness 
af ter  quenching. Low-temperature salt baths lie in suspended iron 
pots that are externally heated. High-temperature salt baths are 
contained in refractory pits, which are usually heated electrically 
through electrodes that dip into the bath. Some salt baths are 
flame heated from above. 

R e t o r t  Furnaces.-Easily volatilized metals such as mercury, 
magnesium and zinc are produced in slightly inclined retorts that 

project outside the furnace at  one end. The vapourized metals 
condense in the cold zone. Burners must be so arranged that all 
retorts reach the same required reaction temperature. Too low a 
temperature reduces the yield of metal; too high a temperature 
shortens the life of the retorts. 

Recirculat ing Furnaces.-If metallic objects are to be heated 
to a uniform specific temperature below 1 , 5 0 0 ~  F. (about 800' C.), 
fuel is burned in a separate combustion chamber. When leaving 
this chamber, the products of combustion mingle with other prod- 
ucts that have already passed through the heating chamber. Cir- 
culation is obtained by mechanical means. The charge is safe from 
local overheating. For temperatures below l,oooO F. (about $40' 
C.),  these furnaces are really ovens. They are often called air 
furnaces. 

Tower Furnaces.-Strips of steel sheet and tin plate are de- 
livered from the cold mill a t  speeds that exceed one mile per 
minute. Continuous bright annealing at  a corresponding rate of 
speed requires a long time in the furnace, for heating, holding a t  
temperature, and cooling, all in a protective atmosphere. The long 
time period is obtained in special furnaces by passing the strip up 
and down several times over graphite rollers, between heaters and, 
finally, between coolers. These furnaces are as tall as 40 it.- 
hence the name "tower furnace." 

Other  F u r n a c e  Types.--Furnaces that do not fit into any 
classification appear from time to time. An example is the 
electric-arc crucible furnace with inert atmosphere (including 
vacuum). The walls are water-cooled copper ; an induction coil 
is provided for stirring the molten metal and the bottom of the 
crucible is removable for dropping the ingot after solidification. 

Labora tory  a n d  P o r t a b l e  Furnaces.-Most laboratory fur- 
naces use gas, oil or electricity as the heating medium. The fur- 
naces are small copies of the muffle, tube and crucible types. 
Smmall portable assay furnaces, using coke or coal and arranged so 
that they can be used either as muffle or crucible furnaces, are fre- 
quently used in situations where other methods of heating are not 
available, as in prospecting. 

For related information, see BLAST FURNACE; COPPER; CUPOLA 

FURNACE; FUELS; IRON AND STEEL INDUSTRY; LEAD; OPEN- 
HEARTH STEEL PROCESS. 

BIBLIOGRAPHY.-J. M. Camp and C. B. Francis, T h e  Making, Shaping 
and Treating o f  Steel, 7th ed. (1957) ; revised editions appear about 
seven years apart. W. H. Dennis, Metallurgy o f  tlze Non-Ferrous 
Metals (1954) ; Organization for European Economic Cooperation, 
Copper Smelting and Refining i n  the United States o f  America (19%) ; 
W .  Trinks, Industrial Furnaces, vol. i, 4th ed. ( I ~ s I ) ,  vol. ii, 3rd ed. 
(1955). (W. Ts.) 

FURNABIIDAE : see OVENBIRD. 
FURNEAUX, TOBIAS ( I  735-1 781), English navigator 

who introduced domestic animals and potatoes into the South sea 
islands, and who made the earliest British chart of the south and 
east coasts of Tasmania. He was born at  Swilly, near Plymouth, 
on Aug. 2 1 ,  1735. 

Furneaux entered the Royal Navy, and was employed on the 
French and African coasts and in the West Icdies during the 
latter part of the Seven Years' War (1760-63). He served as 
second lieutenant of the "Dolphin" on her voyage around the globe 
(Aug. I 766-May 1768), and commanded the "Adventure" which 
accompanied Captain James Cook on his second voyage. On this 
expedition Furneaux was twice separated from his leader; the first 
time he explored a great part of the south and east coasts of Tas- 
mania. Most of the names which he gave to the features observed 
survive, and Cook, on his third voyage, named after Furneaux the 
islands in Banks strait, the opening into Bass strait, and some 
islands of the group now known as the Low islets. After the "Ad- 
venture's" final separation from the "Resolution" off New Zea- 
land in Oct. 1773, Furneaux returned home alone, bringing with 
him the first South sea islander seen in the British Isles, Omai of 
Ulaietea, who returned to his home with Cook in 1776-77. 
Furneaux was made a captain in 1775, and commanded the "Syren" 
in the British attack of June 2 8 ,  1776, upon Charleston, S.C. He 
died at Swilly on Sept. 19, 1781. 

See J. Hawkesworth, A n  Account of the Voyages undertaken . . . 
b y  Captain Wallis, etc., 3 vol. (1773). 
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FURNES (Flem. VEURNE), an old-fashioned little town amid 

the dunes near the coast in West Flanders, Belgium, about 26 mi. 
S.W. of Bruges. Pop. (1955 est.) 7.297. I t  is the centre of a con- 
siderable area extending to the French frontier, and its market 
is an important one for the disposal of corn, stock, hops and 
dairy produce. During the Norman raids Furnes was destroyed, 
and the present town was built by Baldwin Bras de Fer, first 
count of Flanders, about the year 870. In the 14th century the 
barony of Furnes owned 52 rich villages; but these have all dis- 
appeared, partly because of French invasions down to the end of 
the 18th century, but chiefly through encroachment of the sea 
followed by accumulation of sand. Furnes contains a market 
place with many curious old houses and the church of St. Wal- 
burga, which is a fine survival of the 13th century with some 
older portions. 

Near Furnes on the seashore is the fashionable bathing place 
called De Panne. On the last Sunday in July the fBte of Cal- 
vary and the Crucifixion is celebrated. Of all popular festivities 
in Belgium this is the nearest approach to the old Passion 
play. 

FURNESS, HORACE HOWARD ( 1 8 ~ 3 - I ~ I Z ) ,  U.S. 
Shakespearean scholar, was born in Philadelphia, Pa., Nov. 2 ,  1833, 
the son of William Henry Furness (1802-96), minister of the 
First Unitarian church in that city. He graduated from Harvard 
in 1854 and was admitted to the bar in 1859 but soon devoted him- 
self to the study of Shakespeare. H e  accumulated a collection of 
illustrative material of great richness and extent and brought out 
in 1871 the first volume of a new variorum edition, designed to 
represent and summarize the conclusions of the best authorities 
in all languages-textual, critical and annotative. The volumes ap- 
peared as follows: Romeo and Juliet (1871); Macbeth (1873; re- 
vised by his son, 1903); Hamlet (2 vol., 1877); King Lear 
(1880) ; Othello (1886); The  Merchant o f  Venice (1888): As 
Y o u  Like I t  (1890) ; The  Tempest  (1892) ; A iWidsummer Aright's 
Dream (1895); T h e  Winter's Tale (1898); lMuch Ado About 
Nothing (1899); Twel f th  Night (1901); Love's Labour's Lost  
(1904) ; Antony and Cleopatra (1907) ; and Cymbeline (1913). 
For his first volumes he made an independent text, but beginning 
with Othello he used the first folio. 

Few U.S. scholars have shown such single-hearted devotion to 
a formidable task, and few have so brightened erudition with 
gentleness, sanity and humour. Furness was conservative in his 
methods but sound in his judgments. He died at  Wallingford, 
Pa., on Aug. 13, 1912. His wife, Helen Kate Furness (1837-83), 
compiled A Concordance to  the Poems of Shakespeare (1874); 
and his son and namesake (1865-1930) was a partner in and 
successor to his father's work. 

Furness' Letters were edited by his son in 1922. 
FURNESS, a district of Lancashire, Eng., separated from the 

major portion of the county by Morecambe bay, though once 
easily accessible over the sands a t  low tide. I t  is bounded by 
Morecambe bay, the Irish sea, the Duddon estuary, Cumberland 
and Westmorland. I ts  area is about 230 sq.mi. I t  forms part of 
the Morecambe and Lonsdale parliamentary division of Lancashire 
and contains the county borough of Barrow-in-Furness (q.v.). 
Except for a coastal strip the surface is almost entirely hilly and 
contains such eminences as the Old Man of Coniston and VC7ether- 
lam. 

Apart from the Duddon, the principal rivers are the Leven 
(which drains Windermere) and the Crake (which drains Lake 
Coniston). They flow into a common estuary in Morecambe bay. 
Furness is nearly all included in the Lake District National park. 
Roudsea Wood Nature reserve was the first one to be declared 
within an English national park. I t  covers 287 ac. about 10 mi. 
W. of Grange over Sands. Several of the place names are suf- 
fixed with that of the district, as Barrow-in-Furness, Dalton-in- 
Furness, Broughton-in-Furness. Between the Duddon estuary and 
Morecambe bay lies Walney Island, 8 mi. long and I mi. wide, 
connected by a bridge to the mainland. The southwestern part 
of Furness is rich in iron ore, which has been worked from early 
times. Production reached its peak in the 1880s after which it 
declined. I t  was because of the existence of this ore that Barrow 
grew in the 19th century, a t  first as a port from which the ore 

was exported to south Wales, while later furnaces were estab- 
lished on the spot, but now they depend upon ore imported from 
abroad. 

Furness has an especial interest because of its famous abbey, 
the ruins of which, beautifully situated in a wooded valley to the 
north of Barrow, are extensive and mainly of fine transitional 
Norman and Early English date. The abbey of Furness, dedicated 
to St. Mary, was founded and built of fine red sandstone in 1127 
by monks of the Benedictine order of Savigny in France. In  11 24 
they had settled at  Tulketh, near Preston, but migrated in 1127 to 
Furness. 

In  1148 the brotherhood joined the Cistercian order. Stephen 
granted to the monks the lordship of Furness, and his charter was 
confirmed by Henry I1 and subsequent kings. The abbot's power 
throughout the lordship was almost absolute. H e  had a market 
and fair a t  Dalton. The abbey became one of the richest in Eng- 
land and was the largest Cistercian foundation in the kingdom. 
At the dissolution of the monasteries its revenues alone amounted 
to between £750 and £800 a year. The abbot was one of the 20 

Cistercian abbots summoned to the parliament of 1264 but was 
not cited after 1330. The abbey founded offshoot houses, the 
most important being Rushen abbey on the Isle of Man. I n  1535 
the royal commissioners reported four of its inmates, including 
the abbot, for incontinence; in 1536 the abbot was charged with 
complicity in the Pilgrimage of Grace and on April 7, 1537, sur- 
rendered the abbey to the king. 

In  1540 the estates and revenues were annexed to the duchy of 
Lancaster. About James 1's reign the site and territories were 
alienated to the Prestons, from whom they descended to the dukes 
of Devonshire. 

Conishead priory, near Ulverston, an Augustinian foundation of 
the reign of Henry 11, has left no remains, but of the priory of 
Cartmel (1188): 6 mi. E., the fine church is still in use. I t  is a 
cruciform structure of transitional Norman and later dates, the 
design of the tower being unique in England. The chancel con- 
tains some superb Jacobean carved oak screens. 

FURNISS, HARRY (1854-1925), British caricaturist and 
illustrator, best known for his political and social lampoons, was 
born at  n7exford, Ire., March 26. 1834. Mainly self-taught, he 
settled in London in 1873 and, before turning wholly to  free-lance 
work in 1894, became very popular as a staff artist on the Illus- 
trated London News  (1876-84) and Punch. I n  his parliamentary 
cartoons he never used the distortions of the Rowlandson-Gillray 
tradition, but drew in the less savage tone of a Richard Doyle or a 
"Phiz," rather emphasizing idiosyncrasies of face and dress: an 
amusing example is the strip cartoon "Getting Gladstone's Collar 
Up." H e  also designed a famous commercial "tramp" poster for 
a brand of soap ("I used your soap two years ago since when 
I have used no other!" ).  Strongly critical of the Royal Academy, 
he held in 1887 an exhibition of parodies of the work of leading 
Burlington House exhibitors. and in 1890 published Royal  
Academy Antzcs. He illustrated many books. including Lewis 
Carroll's Sylvie and B ~ z m o  (1889) and complete editions of 
Dickens (1910) and Thackeray (1911). In  191 2-13 he worked as 
a film writer, actor and producer for Thomas Edison in New York 
and London; Our Lady Cinema (1914) outlined his hopes for that 
art. H e  also appeared as a novelist, essayist and writer of ar t  in- 
structional manuals. H e  died a t  Hastings, Sussex, on Jan. 14, 
1925. 

See H .  Furniss, Confessions of  a Caricaturist, z vol. (1901). 

FURNITURE. In  this article the furniture of Egypt, Greece 
and Rome, China, India, Europe and America is described in its 
development through the ages. 

The article INTERIOR DECORATION is similarly treated to com- 
plete the picture of the interiors of houses in different parts of the 
world from the earliest times. 

ANCIENT CIVILIZATIONS 

Egypt.-The bed was perhaps the earliest piece of furniture. 
I t  consisted of a wooden framework raised on four legs which were 
often carved; soft flax cord, plaited, was lashed to the four sides 
of the framework and formed a springy surface for the sleeper to 
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EGYPTIAN CARVED WOODEN C H A I R  FROM T H E  TOMB O F  TUTENKHAMON 
( 1 4 T H  CENTURY B . C . ) ,  T H E B E S  

lie on. In  the 18th dynasty (c. 1587-1375 B.c.) beds sloped up 
toward the head, a painted or carved wooden footboard preventing 
the sleeper from slipping down. The great beds found in the tomb 
of Tutenkhamon were put together with bronze hooks and staples 
so that they could be taken to pieces for convenience of carriage. 
In  the same tomb was a folding wooden bed with bronze hinges 
which was probably for the use of the Pharaoh on his tours of in- 
spection. Pillows were not used; in their stead were wooden or 
ivory headrests. These were so essentially individual, being made 
to the measure of the owner, that they are often found in tombs to 
be used by the dead man on his arrival a t  the land of eternity. A 
folding headrest was evidently for the use of a traveller. 

Early stools were merely squared blocks of stone, probably re- 
quired only for ceremonial purposes by a people accustonled to 
squatting on the ground. When made in wood the stool had a flat 
seat covered with a soft cushion. In  time the stool developed into 
the chair by the addition of a back and arms; the legs were held in 
position by crossbars, but in the 18th dynasty angle pieces of acacia 
wood also fastened the seat to the legs; such angle pieces had been 
artificially forced to grow at  right angles and were therefore ex- 
ceptionally strong. Footstools were of wood. The royal footstool 
was painted with the figures of the t ~ v o  traditional enemies of 
Egypt so +\at the Pharaoh might symboIically tread down his 
enemies under his feet. 

For keeping clothes or other objects, boxes or baskets were used, 
the boxes being often elaborately painted. Tables were almost 
unknown, a pottery or wooden stand supporting a flat basketwork 
tray held the dishes for a meal, and the stands which held the 
great pottery jars which contained the drinks-water, wine or beer 
--were also of wood. Wooden furniture was usually put together 
by dovetjiling or with dowels of acacia wood. 

Ewers and basins of pottery or metal were probably in use in 
every household. for where meals are eaten with the fingers hand- 
washing is essential before and after a meal. Of the sand dynasty 
( c .  952-749 B.c.) is a silver "antisplash" basin, evidently part of 

the travelling equipment of a Pharaoh. (M. A. M.) 
BIBLIOGRAPHY -Howard Carter, The Tomb of  Tut-Ankh-Amen, vol. 
(London, Toronto, 1933) ; Theodore M. Davis, The Tomb of 

io?liya and Touiyou, "Theodore M .  Davis' Excavations" (London, 
1907) (x ) 

Greece and Rome.-Knowledge of the furniture of the Greeks 
and Romans is obtained from various sources including literary 
descriptions. representations of chairs, tables, etc.. on sculptured 
reliefs, vase paintings and other works of art,  and from the few 
actual pieces of furniture which still survive. 

In ancient homes the couch, used for reclining on by day and 
as a bed at night. held an important place, and the earliest couches 
probably consisted of a mattress on a simple framework on four 
legs nith a solid seat or with the lattice~i~ork of cords or leather 
thongs nhich persisted into Roman times. The legs occasionally 
imitate those of animals with claw feet or hooves, but usually they 
are either turned on the lathe and ornamented xqith mouldings, or 
they are rectangular and decorated in various ways, either xi th  
incised designs or with volutes, rosettes and other patterns in high 
relief. From about the 6th century B.C. onward the legs project 
above the couch frame and these projections become the head- 
boards and footboards, the latter being lower than the headboards 
and developing at  a later date. In Hellenistic times headrests and 
footrests are curved and decorated mith bronze medallions carry- 
ing busts of children or satyrs or heads of birds and animals in 
high relief. Turned legs now largely replace rectangular ones. 
While a bronze bed of 2nd-century B.C. date has been found at  
Priene (Samsun) and marble couches sometimes occur in tombs, 
wood m7as the usual material, the legs being sometimes encased in 
bronze mouldings and having metal feet and the rails covered with 
bronze sheathing. Couches of the same type were used in the 
early Roman empire, and remains of several examples with these 
bronze fittings have been found at Pompeii. Gold. silver, tortoise 
shell. bone and ivory were also used for decoration, a i t h  veneers 
of rare woods. Late couches found in Italy and in many parts of 
the empire are characterized by the high back and sides which re- 
placed the earlier headrests and footrests. 

From the Greek archaic weriod onward many varieties of indi- 
vidual seat are known, the most imposing, perhaps, being the high- 
backed thrones of wood or marble. elaborately adorned. Like the 
couches, they are supported on rectangular or turned legs or legs 
with animal feet, and they frequently have arm rails. Another 
type of throne, with or mithout back and with a boxlike seat and 
no feet, is also found. and in the Roman period this develops into 
a small armchair with solid rounded back made in one piece with 
the sides. set on a rectangular or semicircular base. This armchair 
was often of wickerwork, as v,rell as of wood or stone. There 
was also the popular Greek klzsmos, a lighter chair with slightly 
curved back and plain curved legs, which turned into the more 
substantial Roman cathedf-a. The dzphros, a stool standing on 
four turned legs, was another long-lived favourite, and from works 
of art it is known that the Romans developed a yet more decora- 
tive type of stool, probably made of bronze, with curved legs orna- 
mented with scrolls. The convenience of the folding stool was also 
realized at  an early date and the crossed legs are sometimes con- 
nected by stretcher bars, while in another form of this stool they 
terminate in hooves or claw feet. The variety with straight legs 
became the sella curulis of the Roman magistrate, but it  also con- 
tinued in domestic use and remains of actual folding stools are 
k n o ~ n  from such sites as Ostia. I t . ,  and the British barrow burials 
at Bartlow, on the Essex-Cambridgeshire border, and Holborough, 
Kent. The stool with animal feet developed more solid legs with 
a double curve. and examples of it have come to light at Pompeii. 
An iron stool of this type with bronze decorations found at  
Nijmegen, Yeth,  belongs to a still more substantial form of this 
cross-legged stool which may not have alnays folded up 

Greek tables were usually small and easily portable and included 
an interesting type with an oblong top supported by three legs, two 
at one end and one at  the other. These legs usually tapered from 
the top and ended in claw feet, and the bronze and stone examples, 
which are occasionally found. s h o ~  carved flutings on the front of 
the legs and scroll ornament at  the side below the table top. Rec- 
tangular tables with four legs were also used and in the Roman 
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period largely replaced the three-legged variety. 

Round-topped tables with three legs of animal form became in- 
creasingly popular from the 4th century B.C. onward. A nearly 
complete wooden table, found in Egypt and noly in the RlusCe du 
Cinquantenaire. Brussels, is decorated with swans' heads with 
graceful necks rising out of a band of acanthus foliage, below 
which are very realistic antelope legs with hooves instead of claw 
feet. This type of table seems to have been popular all over the 
Roman empire, as it often appears on tombstones depicting funer- 
ary banquet scenes. Actual fragments of table legs and tops are 
sometimes discovered; and Britain produced a remarkable series 
of them made of Kimmeridge shale. From references in Pliny and 
other authors it is known that citrus T T . O O ~  was another favourite 
material. Several complete tables found at Pornpeii and Hercu- 
laneum are made of marble and decorated with beautifully carved 
heads of lions and panthers. Another type of smaller table is 
round or rectangular with only one central leg. and there are pairs 
of table supports consisting of solid slabs, ornamented in high re- 
lief, which carried tops of mood or marble. 

Pompeian xall paintings show that plain undecorated wooden 
tables and benches were used in kitchens and workshops, and 
some household possessions were kept in cupboards with panelled 
doors. Rectangular footstools, sometimes with claw feet, were 
used with the high chairs and couches. Small bronze tripods and 
stands are further items of Roman furniture. Clothes and money 
were stored in large wooden chests with panelled sides standing 
on square or claw feet. Chests used as coffins in the Crimea in the 
4th century B.C. are still in existence and give a good idea of the 
skill of the Greek carpenters. They have arched or gabled lids 
and are decorated x-ith marquetry work and with applied stucco 
or terra-cotta ornament, gaily painted. Roman treasure chests 
were covered with bronze plates or bound with iron and provided 
with strong locks. Je~vellery and personal belongings \yere kept 
in caskets, in small round or square boxes or even in baskets. 

BIBLIOGRAPHY.-C. L. Ransom, Studies in Ancieltt Furniture; 
Couches altd Beds of the Greeks, Etruscans and Romans (Chicago, 
190;) ; G. M. A. Richter, Atzcient Furaiture; a History o f  Greek, 
Etruscan, and Roman Furniture (Oxford, New ITork, 1926) ; D. K. 
Hill, "A Bronze Couch," Journal of the Walters Art Gallery, xv-xvi 
(Baltimore, 1g;z-53) ; J. Liversidge, Furniture in Roman Britain 
(London, Toronto, 195 j) . (JN. L.) 

THE ORIENT 
China.-Although examples of Chinese furniture are familiar 

to most westerners, remarkably little systematic study has been 
made of it. I ts  origins remain comparatively obscure, its work- 
shops mostly unrecorded, its designers unknown and accordingly 
its dating extremely difficult. The Chinese almost entirely ignore 
it as an art form. G. Ecke in his Chinese Domestic Fuvniture 
(Peking, 1944) says, "Chinese furniture has retained its archi- 
tectural character and the imprint of pristine dignity throughout 
changes of taste, into the days of a dying tradition." Certainly 
most of the forms of Chinese furniture such as the low table and 
the covered bed are found on the oldest Chinese paintings in ex- 
istence and can even be recognized in the early forms of the 
Chinese characters dating back to before 1000 B.C. The designs 
have been remarkably conservative throughout the ages-a factor 
which greatly hinders the historian in his attempts to date pieces. 

Chinese furniture can be divided into two main types: ( I )  lac- 
quered wood pieces either inlaid with mother-of-pearl or elab- 
orately carved; and ( 2 )  plain hardwood pieces. 

Of the first almost nothing is known and dating of such pieces 
as tables or stools is possible only from the designs of such decora- 
tive motifs as dragons, peonies, etc., and by their background 
motifs. The most important historically in this class are the 
black lacquer pieces inlaid with mother-of-pearl which have been 
preserved in the imperial repository (ShGsG-in). Japan, from the 
8th century. In the red lacquers, such as seats and tables, the 
earliest pieces date back to the Ming dynasty (1368-1644). their 
workmanship being characterized by softer contours and freer, 
more spirited designs than the later (Ch'ing, 1644-1911) pieces. 
These lacquered objects influenced the European cabinetmakers. 

The plain hardwood furniture is frequently encountered. I t s  
deserved popularity both in China and the west has been gained 

by its classical simplicity, reserved ornament and lack of pretence. 
In these products of the finest workmanship, purity of line, plastic 
strength and a flawless polish combine to produce a harmonious, 
solid effect. 

A Chinese house requires less furniture than a western house. 
Correspondingly, the types of furniture are fewer-nardrobes, 
chests, tables both high and low of all types and shapes, altar 
tables, stools, beds sometimes testered with curtains, screens and 
stools for use by the bed, chairs and couch-tables. 

Although the fundamentals of Chinese joinery must have been 
formed a millennium before the modern era. the great develop- 
ment in Chinese furniture took place with the introduction of 
Buddhism from India into China during thc first centuries A.D. 

Hitherto the Chinese had sat cross-legged, or knelt on the floor or 
on stools. Buddhism made popular the western style of sitting on 
higher chairs with back rests and with or without side arms. The 
fusing of the Indo-Asian back-and-arm chair to the Chinese archi- 
tectural st>le involved the fusing of the existing stool forms into 
a chair formed of frame and panel, post and rail or bamboo con- 
struction. Kone can be called comfortable. Unlike the chair, 
which is not a successful piece of furniture, the chests and 
armoires are superb examples of careful joinery and often have 
finely worked metal mounts which greatly enhance the beauty of 
their solid design. These mounts, which often adorn wardrobes, 
cabinets and chests, can sometimes provide a clue to their dating. 

A number of hardwoods mere used for the plain furniture. 
Their names and equivalents are difficult to render in English and 
no agreement has been found for them-purple sandalwood (the 
most distinguished), rosewood of many varieties, mostly imported 
from Indochina and called "old," "riel+" and "yellow," rednood, 
burl (especially for inlay) and a kind called "chicken-wing" wood. 
Rosewood in its many varieties is perhaps the most frequently 
encountered and the most popular for its seeming translucenrp 2nd 
satin-soft finish. I t  is above all the faultless workmanship, so 
typically Chinese, and the fine polish of Chinese furniture which 
attracts the westerner. I t  was the Chinese respect for the spirit 
of wood, their command of line, curve and cubic proportions 
which became the ideal of the 18th-century e'be'niste. 

According to the Chinese, the best period for furniture was the 
early Ming period, but examples from the 15th century are ex- 
tremely rare though modern reproductions of excellent workman- 
ship continue to be made in China. (P. C. S.) 

India.-India's place in the history of furniture is that  of an 
adapter or transformer of imported western styles rather than 
a creator of independent styles of its ou7n. Domestic furniture 
in the sense in which it is known in Europe was not traditional 
in India before the 16th century, and even such familiar objects 
as tables and chairs were rarely used until the spread of Portu- 
guese, Dutch and English furniture. 

I t  was precisely the difficulty of obtaining suitable furniture 
locally for their settlements which encouraged the European trad- 
ers to export western prototypes for copying. I t  was soon found, 
however, that the Indian craftsman, although a poor copyist, was 
a skilled and imaginative adapter of foreign styles. This led to  
the emergence of an independent Indo-European style of furni- 
ture which was much admired for its own sake and subsequently 
exerted fresh influences in the west. 

The Indian craftsman's poor copying is reflected not only in 
distortions of shape but also in his misunderstanding of European 
joinery techniques. For instance, in most 17th-century Indian 
furniture, dovetailing is imitated without recognition of its true 
structural function, with the result that such joints often had 
to be reinforced with glue or pegs. In decorative treatment, on 
the other hand, the Indian was more a t  home, and much of his 
inlay and veneering is equal to the best contemporary western 
work. 

Early Indo-European furniture can be divided into two distinct 
groups, according to whether the influence was primarily Portu- 
guese or Dutch (the English, although participants in the furniture 
trade, did not exert a national influence on styles until the late 
18th century). 

The Indo-Portuguese group includes a northern Indian or  pro- 
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vincial Mogul style and a southern or so-called Goanese style. 
The former is.artistically the more interesting and includes a 
variety of furniture decorated with inlaid bone or ivory on ebony 
and other dark ~voods. The most important historical piece in this 
group is a credence table made for the Jesuit chapel a t  Lahore in 
1610, now preserved at  the Victoria and Albert museum. London. 
This table provides a firm dating point. IVith it can be identified 
a large number of portable writing cabinets (Portuguese escri- 
tol- io),  Italian in form but purely ?YIogul in decoration. Italian 
influence is explained by the fact that in the late 16th century 
Renaissance styles were dominant in Portugal itself. When the 
English reached India in the early 17th century, examples of this 
northern. Indo-Portuguese furniture were shipped to London, 
there to be coveted as something entirely exotic. 

The second Indo-Portuguese style) sometimes called Goanese 
(though in fact more probably made on the hlalabar coast, south 
of Goa), is more stereotyped in form and in decoration. I t  is dis- 
tinguished by large and rather cumbersome cabinets of a type 
known in Portugal as contador, the inlay ornament being either 
geonietrjcal or semi-abstract. The Indian contribution to this style 
is more inhibited and lacks altogether the charm and fancifulness 
of northern Indo-Portuguese furniture. 

Indo-Dutch furniture is easily distinguishable from Indo- 
Portuguese, since the former reflects contemporary Dutch taste 
as clearly as the latter reflects Portuguese. There were two types 
of Indo-Dutch furniture. The first, which was made on the Coro- 
mandel coast, \vas mainly in light-coloured woods, the decoration 
being in inlaid bone. incised and lacquered. The second is a style 
of carved ebony furniture which, although commonly found in 
India and often thought to be Indian in origin. was in fact made at  
Batavia (modern Djakarta) in Java, the Dutch administrative 
headquarters in the east. The carved relief decoration of the 
ebony furniture is floral in character and closely related to the 
flowering-tree style of contemporary Indo-Dutch embroidered 
bedspreads and hangings, in which the tulip is prominent. 

With the growth of British polyer in India in the 18th century, 
all Indo-European furniture styles came increasingly under Eng- 
lish influence. Whole suites were made in ivory in the manner of 
Chippendale and Sheraton, not only for European buyers but also 
for Indian native rulers who increasingly favoured European styles 
of furniture. Some of the best surviving pieces of ivory furni- 
ture of this kind were seized from the palace of Tipu Sahib at the 
fall of Seringapatam in 1799 and are now preserved at  the Victoria 
and Albert museum. 

I n  the 19th century Indian artistic standards degenerated and 
furniture of the period reflects this clearly. The emphasis was 
on decorative elaboration for its own sake and although much 
19th-century Indian wood carving shows great technical skill: 
this rarely compensates for formlessness and stereotyped orna- 
ment. I t  would be unfair to associate the tastelessness of this 
style with Indian furniture as a whole. 

See R .  Edxvards and K. de B.  Codrington, "The Indian Period of 
European Furniture," Apollo AQfagazilze, vol. xxi-xxii (London, 1934- 
35)  ; V. I. van de Wall, Het Hollalzdsche Kolotzial Barokmeubel  (An- 
twerp, 1939). ( J  . c. I.) 

EUROPE 

E a r l y  Middle  Ages.-Comparatively little furniture of the 
mediaeval period in Europe has survived, and only a handful of 
these pieces date from before the end of the 13th century. One 
reason for this is the perishable nature of ~vood, but niore im- 
portant is the fact that furniture was made in such small quanti- 
ties up to the time of the Renaissance. Therefore much of the 
earlier history of furniture has to be drawn from other sources, 
from contemporary literature. illuminated manuscripts, from 
Romanesque and Gothic sculpture and later from inventory de- 
scriptions. 

During the early mediaeval period little furniture was used, 
and what there was was limited to the most basic types of a single 
design. After the collapse of the Roman empire during the 4th 
century and its withdrawal to Byzantium. western Europe lost 
the many sophistications of Roman domestic life and among them 
furniture. I t  was to take the Teutonic peoples several centuries 

before they evolved furniture that approached the standard of 
domestic equipment familiar to the Roman empire. But there is 
evidence that certain ancient traditions of furniture making, and 
particularly that of turnery, were known to and influenced the 
early Teutonic craftsmen. Turnery was used in making chairs, 
stools and couches in Byzantium. and it seems that this technique 
was known across Europe as far north as Scandinavia. Few 
types of furniture were made during these early centuries, but 
there were chairs, stools, benches and the most primitive forms of 
chest. Beowz~l j ,  which gives some glimpses of the domestic 
economy of western Europe in about the 7th century, mentions 
no other furniture than benches and some kind of seat or throne 
for the overlord. 

L a t e r  Middle  Ages.-The 14th and I j th centuries produced 
many developments both in construction and design of furniture 
throughout Europe, and a range of new types, among them cup- 
boards, ambries and various sorts of desks, were slowly evolved. 
One of the main reasons why so little furniture was made during 
mediaeval times was the constant insecurity of life. No man could 
possess more than he could defend, and therefore he was forced to 
keep his possessions limited to the barest necessities that he could 
carry away with him in times of emergency. Both the French 
word for furniture, meuble, and the German, Mobel,  have the 
sense of movables, and during the whole of the middle ages this 
\\-as exactly what they were. Any nobleman who owned more 
than one dwelling place did not have furniture for each of his 
establishments but instead had one set of furnishings that he car- 
ried with him from house to house. Anything that could be 
moved, and this frequently included the locks on the doors and 
the ~vindow fittings, was carried away and used to furnish the 
next house en route. Furniture was so scarce that i t  was quite 
usual for a visitor to bring his own bed and other necessities with 
him. These conditions had a double effect on mediaeval furni- 
ture, for not only did i t  make it difficult for men to possess more 
than the basic types of furniture, but it also affected the design 
of the furniture itself. Folding chairs and stools, trestle tables 
with removable tops and beds n-ith collapsible frameworks were 
usual. 

The religious houses were an exception to this. They enjoyed 
a certain security denied to the outside world. Much of the best 
furniture of this period was therefore made for use in churches 
and monasteries, and many of the ideas and developments that 
were later to add to the domestic comfort of Europe originated in 
the cloister. An example of this can be seen in the early develop- 
ment for ecclesiastical use of the various types of reading and 
writing furniture, such as lecterns and desks, which show an in- 
genuity in construction lacking in that of more domestic pieces 
such as chairs and tables. I t  must be remembered that through- 
out the middle ages and well on into the 16th and 17th centuries 
all types of furniture remained scarce, and what furniture there 
was belonged to the nobility and the wealthy merchants. The 
household equipment of the peasantry throughout Europe, even as 
late as the 18th century. was frequently so crude in design and 
roughly constructed that it was hardly worthy of the name of 
furniture. 

The introduction of framed panelling in the Burgundian Kether- 
lands at the beginning of the r 5th century, an innovation that soon 
spread throughout western Europe, was one of the most important 
constructional developments in the whole history of furniture. 
Panelled construction solved the problem of building large sur- 
face areas, as on the front of a chest or cupboard, which before 
this time had been limited by the size of individual planks. These, 
usually hewn by an adze, were heavy and liable to warp and split. 
Panels could be cut thinner. the main strain being taken by the 
framework, thus making furniture lighter; and, by not fitting the 
panels too tightly in their stiles, if the wood warped it was less 
likely to split. Now that it was possible to construct larger 
surface areas a new range of case furniture. in particular cup- 
boards and improved chests, was developed. while panelled con- 
struction was also used for chairs. Other constructional 
improvements of the 15th century included the introduction of 
drawers into cupboards and similar case furniture, and neater and 
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more efficient joints such as the mitre and the mortise and tenon. 
Panelling was frequently decorated u-ith a flat form of ornament 
called linen fold or parchment, since it resembled folded sheets 
of these nlaterials laid on the surface of the wood. Linen fold ~vas  
widely used in the north of France. Flanders, Low Germany north 
to the Baltic. Scandinavia and England. I t  is noticeable that the 
linen fold of France, the Low Countries and Germany is carved 
with a sharper definition and greater delicacy than m7as usual in 
England and elsewhere. Both panelled furniture and room panel- 
ling were decorated with linen fold. Other forms of ,carved 
decoration on furniture became commoner during the I 5th century 
and surfaces were carved with tracery and other Gothic motifs. 
During the middle ages a great many pieces of furniture, including 
those with carved decoration, were painted and sometimes gilded: 
a practice that continued well on into the Renaissance. The 
present state of existing pieces, with their plain wooden surfaces, 
is misleading. Pieces such as chairs, tables and various types 
of cupboards were also frequently draped with bright fabrics while 
chairs. settles and other seat furniture were provided with 
cushions. 

The chest was the basic type of mediaeval furniture; acting as 
cupboard, trunk, seat and, if necessary. as a simple form of table 
and desk. Apart from its versatility, it was from the chest that 
several other types of furniture, such as the cupboard and the box 
chair; were evolved. The most primitive form of chest was made 
from a hollowed-out log, a single plank! roughly hinged to it, form- 
ing the lid. Later, chests were made of six planks. crudely pegged 
or nailed together and frequently strengthened with iron banding. 
Chests of this sort, dating from the 13th century, in many cases 
found in churches. are among the earliest pieces of European furni- 
ture that exist. The chest remained one of the most important 
pieces of furniture until the end of the I jth century when on the 
continent the cupboard began to compete ~bith it in usefulness. 

Chairs remained scarce throughout the middle ages. Occupation 
of a chair long symbolized authority or a mark of honour, and even 
a large house might possess only chairs for the lord and his wife 
and perhaps another for a distinguished visitor. The use of the 
word "chairman" is a reflection in modern times of this mediaeval 
custom. All chairs were made with arms and sets of chairs mere 
unknown. Early chairs constructed of turned spindles, seen in 
Romanesque sculpture, have already been mentioned. Later, 
there were t ~ v o  main types. One was a variety of folding chair, 
with X-shaped frame: made both of wood and metal, the seat and 
back consisting of rectangular strips of some strong fabric or 
leather. As the need for moving furniture about lessened, a 
heavier type of chair was made. This was basically a develop- 
ment of the chest and in many cases the seat was hinged, allow- 
ing the base to be used for storage, nith panelled back, arms and 
base. The panelling was often carved with linen fold, and some- 
times with other Gothic motifs. Many of these chairs had.exag- 
geratedly high backs terminating in elaborately carved canopies; 
some were freestanding while others had their backs fixed to the 
wall in the manner of a church stall. Settles were also used for 
seating during the I jth century. An innovation on the continent 
nas  the settle mith a pivoted bar forming the back rest. which 
could be snung over to allow a person to sit on either side-evi- 
dence of the weight and immovability of the furniture of this pe- 
riod. 

Tables were mainly of trestle construction with long rectangular 
tops that could be dismantled. During the I jth century smaller 
tables nere made on the continent which could be more con- 
veniently moved and. especially. drawn up to the fire. Various 
forms of cupboard, ambry and dvessoir were developed at this 
time, panelled and decorated mith linen fold or Gothic carved 
ornament. Basically all these types mere a chest nith doors, 
raised on legs of simple rectangular form; elaborations of con- 
struction and decoration soon follorved as did the specialization 
of their functions. Cupboards. dressoivs and credence tables were 
used for the storing of plate and for serving at banquets. the 
plate being displayed on the top and on shelves above and below 
the cupboard. Other cupboards were made to hold food and day- 
to-day provisions; in the case of food or dole cupboards, as they 

were called, the front and sides were pierced for ventilation. 
Little English furniture survives from mediaeval times and, as 

on the continent, information must be sought in contemporary 
references and from the pictures of domestic interiors in illus- 
trated manuscripts. Nost  of these manuscripts are of foreign, 
particularly French or Flemish, origin but they are reliable evi- 
dence because the governing classes, who were practically the sole 
possessors of proper furniture, copied the domestic habits of the 
continent. English oak was the chief material, but softer woods 
were also used. ,4 certain amount of furniture was imported from 
abroad, providing new ideas for the English carpenter and joiner. 
The furniture usually found in importani houses consisted of beds, 
chests, cupboards, tables, benches and stools. Wills and inven- 
tories prove that draped bedsteads were treasured possessions 
of mediaeval householders, both in England and on the continent, 
prized not for the rough framework but for the magnificent 
woven and embroidered hangings. These hangings consisted of a 
celure (back), tester (canopy), curtains and valances. Humbler 
beds of the truckle type were also used. 

RENAISSANCE 

Italy.-The Renaissance, which originated in Italy in the early 
years of the I j th century, gradually brought about a complete 
change in the domestic furniture of that country and of Europe. 
The classical tradition had never been entirely lost in Italy and 
when a deliberate return to old models was made, furniture gained 
an importance that it  had not known hitherto. Social and eco- 
nomic changes also affected the history of furniture at  this time. 
The growth of a wealthy and powerful middle class throughout 
Europe caused the building of more substantial houses and the 
demand for good furniture. Italian Renaissance furniture shows 
a strong architectural bias and the purpose of the piece, as in 
Roman furniture. was subordinated to its form. The furniture of 
the early Italian Renaissance is often restrained, with beautiful, 
simple designs carved in malnut. For more elaborate work, sculp- 
ture in low relief and stucco modelled in intricate patterns were 
much used. The stucco was usually gilded all over and picked 
out in bright colours. 

There was no class of furniture on which rhe wood carver's and 
stucco modeller's skill was more exercised than on the cassone 
(see CABINET FURNITURE) or marriage coffer, frequently made in 
pairs and provided and filled for the bride. I n  addition to elabo- 
rate relief work and gilding, these coffers were often painted on the 
front and sides, and occasionally inside the lid as well, with ap- 
propriate biblical or mythological scenes. Motifs popular with the 
Italian carver included cupids, amorini, grotesque masks, scrolled 
foliage and strapwork. The fixed writing desk is the forerunner 
of the writing bureau, which became an indispensable article of 
furnitute as writing became more general. 

A type of chair or back stool, called a sgabello, was much 
favoured at  this time in Italy. Often richly carved and gilded, 
it  was evolved out of a simple joiner's contrivance of the middle 
ages. The seat mas a small wooden slab, generally octagonal, 
supported at  front and back by two solid boards cut into an orna- 
mental shape. A piece of wood in the shape of a half-opened fan 
formed the back. Another chair of the period also drew upon 
mediaeval inspiration, the folding X-shaped chair, sometimes 
called a Dante chair. Tables were generally oblong, supported 
by columns, consoles or terminal figures, with a long central 
stretcher running from end to end. The influence of Italian furni- 
ture of the Renaissance was paramount and soon spread abroad, 
revolutionizing the furniture of Europe. Some countries bor- 
roned freely, others, particularly in the north, selected ideas and 
motifs and adapted them to a more individual style. 

France.-The furniture of France was among the first to be 
influenced by the Italian Renaissance. Louis X I 1  and many of 
his court visited Italy. and soon imported Italian artists and 
craftsmen and works of art into France. The French Renaissance 
of furniture can roughly be divided into two stages. First there 
was a period of transition and adaptation, during the reign of 
Louis X I 1  and the first part of Francis 1's reign. when the pieces 
were basically Gothic in form and Gothic ornament was mixed 
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with the putti, medallion heads and grotesque decoration of the 
incoming Renaissance style. During the second phase. from the 
end of the reign of Francis I, the new style displaced the Gothic. 
But the more exuberant arabesque shapes of Renaissance decora- 
tion gave way to increasingly architectural design and oak was 
almost entirely superseded by walnut. Centres of furniture mak- 
ing were established at Fontainebleau, where Francis I employed 
several Italian artists and craftsmen; in the iIe-de-France, headed 
by the work of J. du Cerceau; and in Burgundy, \\-here. led by 
the craftsman and designer Hugues Sambin. design -\$,as influenced 
by the Renaissance style evolved in the Netherlands. 

Rluch of the carved walnut furniture of France in the 16th cen- 
tury is remarkable for gracefulness and delicacy. Sometimes it is 
enriched with inlay of small plaques of figured marble and semi- 
precious stones, sometimes with inlay or marquetry of ivory, 
mother-of-pearl and different coloured woods. Many of the pieces 
of carved walnut, especially the buffets produced at  this time 
under the influence of Du Cerceau and Sambin. are heavy and the 
~vhole surface is covered in elaborate carving. a particular fea- 
ture being the wide variety of muscular and satyr-faced caryatids 
which adorn the front or are set a t  the corners. 

Chairs began to be lighter in design. the back became narrower 
and the panelled sides and base were replaced by carved and 
turned arms and supports. and legs were joined by stretchers a t  
their base. A particular chair of this pattern was kno~vn as a 
cnqzcetoire or conversation chair, supposedly designed for ladies to 
sit and gossip in. A further feminine influence on chair design of 
this period. not limited to France, was the introduction of the chair 
without arms, or the single chair. which is said to have been de- 
signed to accommodate the a ide  skirts of the period. 

Elaborately carved oblong tables were supported by consoles or 
fluted columns connected by a stretcher surmounted by an arched 
colonnade. Again they were lighter than their mediaeval equiva- 
lents and by now the tops were permanently joined to their bases. 
Chests. decorated in the nexT style, were still widely used. though 
they were frequently replaced by the armoire (see CABIXET FURNI- 
TITRE); which was now sometimes made in two stages, the upper 
compartment containing numerous small drawers. 

A u s t r i a  a n d  Germany.-Italian models were followed in the 
northern'Austrian provinces. The cabinetnlakers of Augsburg and 
southern Germany evolved an elaborate type of work based on 
the example of Italy. Cabinets had doors in front, which re- 
vealed an arrangement of drawers and compartments inside. In- 
lay and marquetry decoration mere popular, particularly for 
architectural scenes. The inlaid writing desk of Christoff Miiller 
of Augsburg, made in I j j j and later placed in the Berlin museum, 
is shaped at the end like the facade of a Renaissance mansion. 

Spain.-In Spain foreign influence came at  a far earlier time 
and from remoter parts. namely the Islamic world. \Vith the 
invasion and occupation of the south by Arabs and Moors in the 
8th century. the greater part of the peninsula became virtually an 
oriental country, After the expulsion of the last Arab ruler, at 
the end of the 15th century. many Rforiscos still remained in 
the country. and the intelligent and industrious craftsmen among 
them still worked for the Christian rulers of the land in their 
own traditional styles. Thus a style. half eastern and half western, 
called Rludejar. was created in Spain. 

A type of cabinet known as a vnrgzievlo is typically Spanish- 
a medley of European and oriental elements. The upper part is a 
chest with a fall front. often elaborately mounted in wrought iron 
and backed ~vi th  velvet, and ~vi th  a massive iron lock. Inside is 
an intricate arrangement of drawers and recesses. The cabinets 
were richly carved, painted and gilded and inlaid with ivory. A 
vargzleno in the I'ictoria and Albert museum. London, is decorated 
on the front with a representation in inlaid woods and ivory of the 
animals entering the ark. There is a tendency for Italian models 
to be follot\-ed in the furniture of the 16th and I 7th centuries. In 
a country so renowned for its ironworkers it is not surprising to 
see that bracing irons of fanciful xvorkmanship were often attached 
for strengthening to tables and benches. 

Low Countries.- In the 16th century Italian Renaissance 
ornament was adopted and transforilled by the artists and de- 

signers of northern Europe, particularly in northern Germany and 
the Low Countries. who created an independent style of decora- 
tion. Strapwork, cartouches and grotesque masks are characteris- 
tic features of this northern Renaissance style, and are found 
repeatedly in the pattern books of such German and Flemish 
artists as W. Dietterlein and V. de Vries-books of ornament 
~vhich circulated among and influenced metalworkers, carvers, 
plasterers and furniture makers throughout the north. 

Mediaeval furniture of the Low Countries was strong and solid, 
and these characteristics remained in the time of the Renaissance, 
combining with the new style of ornament. Heavy oak tables, 
sometimes draw tables. had massive legs and solid stretchers. The 
beds in the corners of the living room were heavily draped. Fold- 
ing wooden chairs and low stools. with more or less elaborate 
turnery, were still used, besides a new type with baluster-formed 
or twisted legs and arms, and straight backs heightening as the 
17th century went forward. 

Scandinavia.- In Scandinavian countries furniture for the 
most part remained simple and primitive. Houses of the well-to- 
do contained furniture from northern Germany or from the Low 
Countries, and these provided models which the native craftsmen 
copied. 

England.--The Italian Renaissance did not affect the design or 
ornament of furniture in England until about 1520. AS in France, 
evolution from the Gothic style was a gradual process, influence 
coming first from Italy and in the second half of the 16th cen- 
tury from the Lo\\, Countries. In  the early stages furniture re- 
mained Gothic in form, though slo~vly Italian motifs replaced the 
older Gothic ornament. Rlany pieces of early Renaissance Eng- 
lish furniture conlbine linen fold panelling with medallion heads 
and Italianate cupids, but by the middle of the century both new 
ornament and new forms had replaced the mediaeval style. About 
the middle of the century the direct influence of Italy weakened 
and its place was taken by that of the Low Countries. The 
northern style of Renaissance ornament already mentioned was 
propagated in England by the pattern books, immigrant work- 
men and the example of imported Flemish and German furniture, 
and before long it was adapted by English craftsmen into an in- 
dividual and peculiarly English style. Characteristic of this style 
is the enrichment of every surface with flamboyant carved, turned, 
inlaid and painted decoration. an exuberance which strongly re- 
flects the spirit of the English Renaissance. During Elizabeth 1's 
reign there was a considerable and fairly widespread increase in 
domestic comfort, to be seen in improved construction! a multipli- 
cation of types and the tentative beginnings of upholstered furni- 
ture. The celebrated inventory of Lord Lumley, made in I 590, 
indicates that large houses of the late 16th century were equipped 
with considerat~ly more and better made furniture than previously, 
though many of the most highly regarded pieces in the greater 
Elizabethan households were imported from abroad. These pieces, 
ho~vevcr. were quickly copied by the English craftsmen, and new 
decorative techniques were applied to other suitable pieces. A 
series of inlaid chests with perspective architectural scenes, often 
called nonsuch chests, were either imported from Germany or 
made by German workmen in England. They were strongly 
influential in propagating the technique of inlaid decoration, which 
by the end of the century was being applied to every type of furni- 
ture. The majority of the population was still using furniture as 
rough and makeshift as it had been a century before. 

At this time there were important changes in the constitution 
of the furniture-making trade in England. Individual woodwork- 
ing crafts became more specialized and the differences between the 
carpenter's, the joiner's. the turner's, the coffer maker's and other 
craftsmen's work became more clearly defined. The carpenters 
possessed a charter as early as 1477 The Joiners' company of 
London was granted one in I j j o  and the turners theirs in 1604. 
In the provinces two crafts were frequently united under the pro- 
tection of one corripany; for example, the Carpenters' and Joiners' 
company of \lrorcester and the Turners' and Joiners' company of 
Chester. In country districts. where skilled labour was scarce 
arid the discipline of the companies could not be enforced, the 
local carpenter practised all the crafts as best he could. The 
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companies performed two main offices, first the protection of their 
members' rights under their charter and second the maintenance 
of a high standard of craftsmanship in the products of their mem- 
bers. In both they did much to imprbve the design and con- 
struction of English furniture in the 16th and 17th centuries. 

Apart from the gradual change from Gothic to Renaissance 
ornament, the 16th century produced several changes in the design 
and construction of individual types. Chairs became slightly more 
common, though even in Elizabeth's own palaces stools were the 
usual form of seating. Evolving from the box chair came a type 
where the arms and legs were no longer filled in with panelling, 
but had plain or turned legs. with shaped arms resting on carved 
or turned supports. The backs of chairs were still panelled and 
decorated with carving and inlay or surmounted with a wide and 
richly carved cresting. X-shaped folding chairs of varying con- 
struction were also used. In the early I 7th century chairs without 
arms were introduced, called farthingale chairs, made to accom- 
modate the wide skirts of the ladies. They had upholstered seats 
and a low rectangular upholstered back raised on short supports 
a little above the seat. Armchairs of similar design were made. 
Turkey work and velvet were usually employed for upholstery. 

Early in the 16th century the mediaeval practice of concealing 
all the wooden frame of a bed beneath its hangings gave \ ~ a y  to 
the nem- style of leaving the greater part of the frame exposed 
and enriching it with carving and other decoration, making the 
frame itself an important part of the general design. Later ex- 
amples, notably the celebrated Great Bed of Ware. are lavished 
with elaborate turnery. carving, inlay and painted decoration. 
Favourite carvers' motifs, for beds and other types, included strap- 
work, grotesque masks and caryatids. bulbous turned pillars and 
supports, arcading and patterns of scrolled foliage. The heavily 
turned cup and cover motif is frequently found on bedposts in 
the later 16th century. The cumbersome Gothic trestle tables 
were replaced by "joyned tables" with their tops fixed to their 
frames. Draw tables which could be conveniently lengthened by 
pulling out the two leaves concealed under the top were also 
introduced. A few smaller tables were made in the second half 
of the 16th century. sometimes for cards or gaming. Table legs 
and the friezes of the frames were decorated with carving and 
inlay. and the cup and cover motif is often found on the legs. 
Various types of cupboard were made, usually in two stages. With 
court cupboards both stages were left open, but with other types 
either the top or both stages were enclosed. A simple form of 
chest of draners was introduced about 1620. 

The progress of English furniture was greatly retarded in the 
first half of the 17th century by the Great Rebellion. A certain 
amount of austere furniture produced in the middle of the century 
can be called Cromwellian, though the influence of the puritan 
regime mas largely negative. and it was not until 1660 and the 
return of Charles I1 that the baroque style came to England and 
with it  a revolutionary progress in English cabinetmaking. 

BAROQUE 

During the 17th century the baroque style (see B A R O Q ~ E )  had 
a drastic effect upon furniture design throughout aestern Europe. 
Large wardrobes. cupboards and cabinets had twisted columns. 
broken pediments and heavy mouldings But the main charac- 
teristic of baroque furniture is not the application of more and 
richer surface ornament; few pieces of furniture can have had 
more lavish surface decoration than those made in the late Renais- 
sance. In baroque furniture the details are related to the whole, 
and instead of making the piece into a framework of unrelated 
surfaces, each detail contributes to the harmonious movement of 
the over-all design. A change to the baroque style of furnishing 
was not made in all countries at  the same time, but the evolution 
was spread over a period starting with its adoption in the Low 
Countries in about the 1620s and going on late into the 17th cen- 
tury when Germany and England began to develop it. 

The baroque style owed much to the oriental influence that 
snept over Europe in the 17th century. when several of the Euro- 
pean maritime countries, particularly Portugal. Holland and Eng- 
land, established regular trading relations ~ ~ i t h  India and the far 

east. Lacquered furniture and domestic goods were imported 
from the east and, also, the oriental craftsmen worked in a pseudo- 
European style from designs supplied by the traders. Before the 
end of the 17th century oriental decorative techniques were being 
widely imitated in Europe and the roots of the "Chinese taste" 
were firmly entrenched. Heavy tropical woods were also brought 
to Europe, and from these furniture was made which borrowed 
much from the prevailing taste for oriental elaboration. Ebony 
cabinets with eaved mouldings, intricate carvings in low relief and 
marquetry in tinted ivory and coloured woods were made in Italy, 
Germany, the Low Countries and elsewhere. I t  was a t  this time 
that the e'biniste acquired his name. 

F l a n d e r s  a n d  Holland.-The early Flemish baroque furni- 
ture, dating from the second quarter of the 17th century. was but 
a slight adaptation of the late Renaissance style. Typical are the 
oak cupboards with four doors and the chairs with seats and backs 
of velvet or leather held in place by nails. 

I n  Holland the baroque style did not encroach on late Renais- 
sance furniture until nearly 1640. Dutch furniture of this period 
can be distinguished by its simpler design and a preference for 
mouldcd panels over carved ornament. Later, marquetry decora- 
tion and walnut veneer surfaces became the commonest decorative 
treatments. At the end of the century lacquered furniture, par- 
ticularly cabinets with small drawers, became popular. 

Italy.-Though it was in Italian architecture. painting and 
sculpture that the baroque style was evolved, Italy was not the 
first to apply this style to furniture. But by the mid-17th century 
it  was producing flamboyantly carved, painted and gilded furni- 
ture, decorated with such typical motifs as arnorini, acanthus, 
shells and boldly drawn scrolls, and was further enriching chairs 
and stools with fine-cut velvets and table tops with marble, pietra 
durn and scagliola. Chairs and stools with exaggerated scrolled 
arms and legs, exemplified by the work of A. Brustolone in Venice, 
and handsome walnut and ebony cabinets and cupboards with 
carved decoration on the pediments, friezes and corners and some- 
times inlaid with marble or pietra dzira set in moulded panels 
typify the Italian furniture of the later baroque phase. 

France.-In France the Italian influence of the 16th century 
~ ~ a s  gradually assimilated and a national style of furniture was 
evolved which soon spread its influence into neighbouring coun- 
tries. The reign of Louis XII I ,  covering most of the first half 
of the 17th century. was a time of transition. The Gobelins fac- 
tory. which still remains a national establishment, was founded by 
Louis XIV for the production of meubles de Zzlxe and furnishings 
for the royal palaces and the national buildings. Charles le Brun 
was appointed the first director. Furniture was veneered with 
tortoise shell or foreign woods, inlaid with brass and ivory or 
heavily gilded all over. At times it was even completely overlaid 
with silver. The name of Andri. Charles Boulle (q .v . )  is particu- 
larly associated with this style of decoration. His cabinets and 
tables were completely covered by sheets of tortoise shell and 
brass cut into intricate patterns so as to fit into one another, the 
tortoise shell alternately forming the pattern and the ground; 
hence the two types, bo~llle and contreboz~lle. The light fanciful 
grotesques of J. Berain were much used for this ~i-ork. Heavy 
gilt brcnze mounts protected the corners and other parts from 
friction and rough handling and provided further. ornament. 
Many other craftsmen, both in France and other countries, copied 
Boulle's method and its influence lingered on until the 19th cen- 
tury. 

England.--After the Restoration, from 1660 onward, .there 
was almost revolutionary progress in English cabinetmaking, as it  
came to be called at  about this time. The exiled court on its re- 
turn introduced French and Dutch fashions and the English crafts- 
meu were considerably helped in supplying the tastes of the 
nobility by a large influx of foreign workmen. Furniture became 
lighter, more highly finished and better adapted to varying needs. 
The general increase in technical skill of the cabinetmaker between 
1660 and about 1690 is astonishing. Walnut was the favourite 
wood, though the use of oak continued in country districts for 
many generations. New processes appeared. notably veneering 
wide surfaces with thin sheets of wood, into which, in many cases, 
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floral pa t te rns  in  marque t ry  were inserted. In t h e  earlier period 
of t h e  Res tora t ion  these pa t te rns  were large, b u t  toxvard the  end 
o f  t h e  cen tury  t h e y  grew smaller and  m o r e  intr icate.  leading even- 
tua l ly  to  t h e  t y p e  of marque t ry  m a d e  u p  of numerous  small  scrolls 
a n d  called seaweed marquetry.  

T h e  passion for  colour found a n  even b e t t e r  ou t le t  in  lacquer 
decorat ion.  T h e  importat ion of ~ v o r k s  of a r t  f r o m  t h e  east  had 
begun in  T u d o r  t imes,  b u t  \%-as of little account  unti l  a f te r  t h e  
Res tora t ion .  T h e n  t h e  tas te  became widespread. John Evelyn 
a n d  o thers  repor ted  their  friends' houses t o  b e  furnished v i t h  
I n d i a n  screens o r  panelled in the  finest japan- descriptions imply- 
ing  oriental  lacquer.  Such things came f r o m  China a n d  mere 
soon  imi ta ted  in  England,  t h e  nat ive version of lacquering being 
called japanning. Toward  the  end  of t h e  cen tury  t w o  m e n  called 
John  Stalker  a n d  George Parker  published a n  e labora te  treatise 
outl ining in  detai l  the  various techniques of this  c ra f t .  

N e w  forms  of decorat ion coincided with a n~ul t ip l ica t ion  of 
types .  D a y  beds. a form of couch with a n  adjustable end.  and 
winged a rmchai rs  served for  repose. T h e  upholstered armchair 
h a d  i t s  origin a t  this time, a n d  a pa i r  of chairs  a t  H a m  house, 
Sur rey ,  called in  t h e  17th cen tury  "sleeping chairs," a r e  anlong 
t h e  earliest of this  type.  A little later ,  toward  t h e  end  of t h e  
cen tury :  sofas n i t h  backs and  a rms  carried coinfort  a s tage further. 
Velvet .  silks a n d  needlework were usual materials  for  upholstery. 
Var ious  kinds of writing furn i ture  were rapidly developed,  includ- 
i n g  t h e  bureau  n i t h  enclosed desk and  interior  fittings of small 
d rawers  a n d  pigeonholes which was m a d e  to\\-ard t h e  end  of the  
cen tury .  Chests-of-drawers came into more  general  use. Mirrors 
w e r e  n o  longer rarities! though glass remained expensive for  some 
t i m e  a f t e r  t h e  d u k e  of Buckinghain established h is  famous  glass- 
works  a t  Vauxhall. T h e  frames n-ere carved,  lacquered o r  deco- 
r a t e d  wi th  marque t ry .  Fashions succeeded each o ther  ~1-ith great 
rapidity. Chairs show these changes most clearly, developing in a 
brief period from mere seats into movable decorations. Scrolled legs 
were common under Charles 11, while later straight tapering baluster 
iorms mere used. I n  the grander beds of this period the tester, back 
and posts are covered with material and match the hangings. These 
state beds were strongly influenced by the designs of the Frenchman 
Daniel Marot, who came over to England to work for William and 
Mary .  They were of enormous height with elaborately moulded 
cornices, and had ostrich plumes or vase-shaped finials a t  the corners 
of the tester. 

During the late 17th century and on into the first half of the 18th 
century, besides the plain walnut furniture and the marquetry and 
lacquered pieces, a certain amount of elaborately carved and gilded 
iurniture, much influenced by the style of Louis XIV,  was produced 
in England. Foremost among the makers of this de luxe furniture 
were three cabinetmakers, J .  Pelletier, G. Jensen, and James Moore. 
T o ~ i ~ a r d  the end o i  the 17th century, during the reign of Willia~u and 
Mary ,  baroque furniture tended to become simpler and the use of 
ornament mas somewhat restrained. At the beginning of the 18th 
century, during the reign of Queen Anne, a new and entirely simple 
style arose, much influenced by the contemporary furniture of Holland. 
Carving and applied ornament nere  reduced to a minimum, the beauty 
of a piece relying on carefully designed cur\-ed lines and the colour 
of fine walnut veneers. The cabriole leg, originally devised in classical 
times and based on the curve of an animal's leg, mas introduced into 
England from the continent about 1700. Terminating in a clan-and- 
ball or panT foot and soon discarding the stretcher, it was ~videly used 
on chairs and tables and for every kind of support. Chairs had 
hooped uprights and fiddle-shaped splats curved t o  support the back. 
Tallboys, or double chests-of-drawers, cabinets fitted mith shelves 
and  bureaus in two stages met the demand for greater convenience, 
as  did a new range oi  dining, card and other sorts of table. 

By the second quarter oi  the 18th century the English cabinet- 
maker had become well established and the progress of design and 
construction was no longer hampered by lack of skill. The system oi  
specialization practised under the companies had broken d o ~ v n  and 
the different crafts were now practised under one roof, the cabinet- 
maker's shop. There, by the middle of the 18th century, it appears 
f r o m  cabinetmakers' bills that  no side of interior decoration was too 
large or too small for attention. 

ROCOCO AND NEOCLASSIC 
The influence of French furniture was predominant in Europe during 

the 18th centurl ,  an influence that  stretched from Russia to Sweden In  
the second half of the century England played a leading lole in 
establishing the neoclassic stjle, and ior supreme craftsmanship pro- 
vided an inspiration to workshops in several countries, but  In the 
diffusion of the t n  o styles of that  century, the rococo and the neoclaqsic, 
French designs were imitated, with varying degrees of success, in every 

sophisticated household in Europe. 
France.- The transitional phase in French furniture from baroque 

to rococo ( q . 3 . )  is called re'get~re, though in fact this phase started 
just before the regency of Philip o i  OrlCans (1715): Strongly under 
the influence of oriental ar t ,  the heavy, monumental style of the 
earlier part of Louis's reign was gradually replaced by a lighter and 
more fluent curvilinear style. The leading exponent of the re'gelzce 
style was Charles Cressent (168.5-1768), e'be'niste to the regent. I n  
his work the ormolu mounts, so important a part of the design of 
French furniture in the 18th century-, become equally if not more im- 
portant than the marquetry decoration of the carcass. The curvilinear 
form was introduced. not only to externals such as legs and supports 
but, in the bolitbd commodes which first appeared during this period, 
to the case itseli. High-qualitj- marquetry in coloured woods replaced 
ebony. 

The rococo style, a development oi  the re'gelzce, affected French 
furniture design from about 173s to 1765, when it pave ~ v a y  to  the 
incoming neoclassic style. The word rococo is derived from rocaille; 
the shell mas one of the basic forms of rococo ornament. Rococo is 
based on asymmetrical design, light and iull of movement. The 
iurniture oi this period is designed on sinuous and complicated lines. 
If any style can be attributed to one man. it was the designs of J .  
Meissonier, a goldsmith, sculptor and architect, that  originated rococo. 
The repertory of ornament was large, hut it centred around subtle 
arrangement of the C-scroll with ragged edges, combining mith scrolled 
foliage, floral motiis, ribbon and, on occasion, trophies iormed oi  
musical instruments or gardening implements. The rococo Chinese 
taste had a convention of its own, pagodas, exotic birds, Chinese figures. 
icicles and dripping water. Chairs with flowing lines, delicately carved 
and gilded, were upholstered with silk, needlework or tapestry. The 
graceful bo~12bP commode, often n i t h  marble top and with two or three 
drawers. the surface enriched with finely modelled ormolu mounts, 
was popular. Under Cressent's influence the importance of the mounts 
predominated, though later in the century the marquetry decoration 
gained first importance. Commodes and other pieces were decorated 
mith marquetry of floral or zeornetrical patterns, or sometimes \with 
laccjuer decoration, again combined with ormolu mounts. The most 
celebrated makers oi  mounts durin!: Louis XY's reign were Jacques 
Caffieri and his son Philippe. J .  Oehen was made Pbe'lziste dl4 roi in 
17.54. A pupil of Boullc, he mas the most celebrated CbP?zist~ of the 
pcriod, famed for the vriting table made for Louis XV and now 
in the Louvre, Paris. which was finished by his brilliant pupil, J .  
Riesener. 

The neoclassic style, sometimes called Louis Seize, began in the 
1750s. Tiring of the rococo style! the restless spirit oi  the 18th cen- 
tury turned for inspiration to classical ar t .  The movement n7as 
stimulated by recent archaeological discoveries, travel in Italy. Greece 
and the near east and the publication, all over Europe, of lvorks on 
the classical monuments. The neoclassic style, based on straight 
lines and rectilinear iorms and using a selection of classical orna- 
ments, mas first applied to French furniture during the 1760s. T o  
begin with, the classical motifs were sparingly applied to furniturc of 
unchanged form. but  slowly the curved line of rococo was replaced 
by a simpler and more severe rectilinear design; chair legs were 
straight, tapered and fluted, and the commodes and other case furni- 
ture \\-ere no longer of boli?bh form. Marquetry was still widely used 
ior tlecoration, xvhilc some cabinets mere made of ebony inset with 
panels of Japancse lacquer. Boulle, ~ t ~ h i c h  had not been employed in 
Louis XV's reign, returned to fashion. X greater number of pieces 
were signed during this pcriod (signing had been made compulsory in 
Paris) and Riesener. M. Carlin and J .  Saunier were a few of the leading 
e'bd~zistps. Several German craftsmen also worked in France, among 
them .\braham and David Rontgen. .A. Weisxveiller and G.  Beneman. 
Of the workers in bronze mounts Pierre Gouthiere was supreme. 

England.- .%bout 1720 mahogany mas imported into England and 
slowly it superseded walnut as the fashionable wood for making 
furniture; its consumption increased mith the repeal of the heavy 
import duties and its use was widespread by about 173;. The Pal- 
ladian interiors demanded furniturc more strikinq and larger in scale 
than the restrained walnut-veneered pieces of the early 18th century. 
Inspired by the contents o i  French and Italian palaces. iurniture be- 
gan to be designed by architects. LtTilliam Kent, the most celebrated, 
having lived in Italy before starting practice. The design was classical, 
in liceping with the traditions of .4ndrea Palladio and Inigo Jones, the 
ornament baroque. At Holkham in Norfolk, Rousham in Oxford- 
shire and elsewhere Kent's iurniture may be seen in its proper en- 
vironment, gilt mirrors and side tables mith sets of chairs and settees 
covered with patterned velvets matching the grandeur of elaborate 
architectural Palladian interior decoration. 

During the 1740s) despite the resistance oi  the Palladian classicists 
who deplored its asymmetrical principles, the rococo style crept into 
English decoration and furniture design. During this decade pattern 
books of ornament in the full rococo style by M .  Lock and H. Copeland 
were published in London, and in 1754 Thomas Chippendale published 
his Gentleiilan and Cabinet-Maker's Director which provided patterns 
ior a wide range of English iurniture in the rococo style and its txiro 
ofishoots, the Chinese and Gothic tastes. During the follolving years 
several similar works were published t ~ y  such craftsmen and designers 
as W. Ince and J. Mayhew, T .  Johnson and R. Manwaring. The  
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E U R O P E A N  F U R N I T U R E  O F  THE R E N A I S S A N C E  

1. German oak cupboard w i t h  Gothic tracery; 1 5 t h  century. 2. Italian sideboard carved w i t h  Gothic tracery; 1 5 t h  century. 7. Hispano-Moresque 
fo ld ing armchair; 1 6 t h  century. 3. Flemish carved oak cabinet; late 16 th  wood doors, g i l t ;  1 4 t h  or 1 5 t h  century. 8. Spanish carved wood table; 
century. 4. I ta l ian marriage coffer (cassone) of carved walnut; 1 6 t h  cen- late 1 6 t h  century. 9. Spanish walnut  bench braced w i t h  iron; 1 6 t h  century 
tury.  5. Spanish iron-mounted wooden coffer; 1 5 t h  century. 6. Spanish 
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B Y  C O U R T E S Y  O F  (2 -6 )  V I C T O R I A  A N D  4 L B E R T  M U S E U M ,  ( 7 )  T h E  K E E P E R  O F  T H E  W A L L A C E  C O L L E C T I O N ,  P H 0 7 0 S R I P H ,  ( ! )  C O L L E C T I O N  A R C H I V E S  P H O T O G R A P H I Q U E S ,  P A R I S  

EUROPEAN F U R N I T U R E  OF T H E  17TH AND 18TH CENTURIES 

1. "Bureau du Roi"  made for Louis X V  of France by J. F. Oeben and J. H. 5. Oak cabinet; south German, 1 7 t h  century 
Riesener between 1 7 6 0  and 1 7 6 9  6. Dutch ebony cabinet and stand. Carved and edged w i t h  mouldings; in- 

2. Bedstead of carved and o i l t  wood w i t h  coverings of blue s i lk  damask; terior ornament is composed of in la id ivory and coloured woods; mid-  - - 

French, period of ~ o u i ;  X V I  dle of 1 7 t h  century 
3. Venetian chair of carved walnut  upholstered i n  velvet; 1 7 t h  century 7. Commode w i th  marquetry of coloured woods, marble top and g i l t  bronze 
4. French wr i t i na  table of sycamore w i t h  g i l t  bronze mounts, marble top mounts by J. Caffieri; f rom the room of Louis XV, Versailles 

and inlaid plaques of Sevres porcelain; period of Louis XV 
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E N G L I S H  F U R N I T U R E  O F  T H E  14TH, 16TH, AND 17TH C E N T U R I E S  

1. Armchair of carved walnut ;  about 1680. 2. Gate-leg table of turned Edward Barry). 5. Draw-table of oak, w i t h  in la id frieze and carved legs; 
oak, the legs having wooden hinges, 2 ft. 4% in. i n  height; about 1660. about 1600. 6. Court cupboard o f  carved and in la id oak; dated 1610. 7. 
From Capt. N. R. Colvi l le. 3. Armchair  of oak inlaid w i th  various woods; Bedstead of oarved walnut  w i t h  in la id frieze; 1593 
about 1600. 4. Carved oak chest of the late 1 4 t h  century; (from Sir 
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B Y  COURTESY OF ( I )  THE TRUSTEES O F  THE L A D Y  LEVER COLLECTION AND " COUNTRY LIFE," LONDON ( 2 ,  7 ,  9 )  "COUNTRY L I F E . "  L O N D O N  ( 3 .  5, 6 ,  8 )  THE D I R E C T O R  Of THE V I C T O R I A  

A N D  A L B E R T  MUSEUM, (0 P.  D. GRlFFlTHS 

E N G L I S H  F U R N I T U R E  O F  THE 1 8 T H  C E N T U R Y  

1. Commode veneered wi th  satin wood and decorated w i t h  marquetry. 6. Cabinet on stand; walnut decorated w i th  floral marquetry. About 1685 
About 1770 7. Side table with marble top, carved and gilt. In centre is tigure of a 

2. Bookcase of carved mahogany. About 1745. From Mr. J. Thursby child seated on a shell. Designed by Wil l iam Kent. About 1730. 
Pel ham Houghton Hal l  

3. Commode chest of drawers. Carved mahogany. About 1760 
4 .  Bureau veneered with burr walnut, carved. About 1730 8. Armchair of carved walnut, upholstered in red velvet. About 1720 

5. Mirror in frame of wood, carved and g i l t  in the rococo style. Probably 9. Side table with classic decoration; carved and gilt. Designed by Robert 
by Chippendale. About 1755 Adam about 1770. From 20. St. James's Square. London 
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B Y  C O U R T E S Y  O F  ( T O D  L E F T ,  T 6 P  R l G M T 1  G R I F F I T H  I N S T I T U T E .  A S P M O L E A N  M U S E U M ,  O X F O R D  U N I V E R S I T Y .  (BOTTO!n R I G i l T )  T H E  I Y A L T E R S  A R i  G A L L E R Y ,  B A L T i M O R L ;  P H O T O G R A P H S ,  

( C E N T R E  L E F T )  G I R A I I D O N ,  P A R i S ,  ( C E N T R E  R I G H T 1  A L I N A R I  ( B O T T O M  L E F T )  A R C H I V E S  P H O T O G R A P L I 1 : U E S .  P A R ~ S  

EGYPTIAN,  GREEK A N D  R O M A N  F U R N I T U R E  
T o p  le f t :  Carved ivory headrest, Egyptian, from the tomb of Tutenkhamon 

( 1 4 t h  century B.C.), Thebes 
T o p  r i g h t :  Fold ing camp bedstead, Egyptian, from the tomb of Tutenkh- 

amon 

Centre l e f t :  Greek marble funeral couch f rom Macedonia 
Centre r i g h t :  Roman table support from Pompeii 
B o t t o m  le f t :  Roman silver fo ld ing stool f rom Ostia 
B o t i o m  r i g h t :  Roman bronze couch, 1st  century B.C. 



PLATE VI FURNITURE 

B Y  C O U R T E S Y  C F  ( i 7 P  L E F T ,  T C P  R I G H T ,  C E N T R E  L E F T .  C E N T R E )  V I C T O R I A  A N D  A L R E R T  I , I U S E U M ,  ( C E N T R E  R I G H T .  B O T T U I V I  L E F T ,  B 0 T : O M  C E N T R E ,  B O T T O h l  R I G H T )  H O N O L U L U  

A C A D E M Y  O F  *?IS. H O N J L : , L U ,  T.H. 

FURNITURE OF INDIA AND CHINA 
T o p  l e f t :  Indian ivory table, carved in relief; late 1 8 t h  century Centre: Mirror  cabinet, wood in la id w i t h  bone; Indo-Dutch, early 1 8 t h  cen- 
T o p  right: Credence table made for the Jesuit chapel a t  Lahore; Indo- tury 

Portuguese, about 1 6 1 0  Centre right: Chinese wooden bed; M ing  dynasty 
Centre l e f t :  Cabinet veneered and in la id w i t h  bone and l i g h t  and dark Bottom left: Ming tabletop cabinet 

woods; Indo-Portuguese, 1 7 t h  century Bottom centre: Barrel stool; M ing  dynasty 
Bottom rjght: Ming chair 



FURNITURE PLATE VII 

JAPANESE INTERIORS A N D  F U R N I S H I N G S  

1. Inter ior  of the Keiun-tei i n  the garden of Mr. Tomita a t  Nagoya Imperial Household Museum 
2. A room i n  the house of Mr. Nishimura, Kyoto, showing tokonoma 6. Small bamboo cabinet of the 8 t h  century. I n  the Imper ia l  Household 

(raised alcove) and adjo in ing recess w i th  shelves Museum 

3. Shelves and cupboards i n  a room in the Katsura detached palace 7. Tokonoma in the home of Mr. Hatton, Nagoya. The k a k e m o n o  (scroll- 

4. Guest rooms i n  the  Temple Hokyoj i  
paint ing)  of Fuj iyama is complemented by a few sprays of red- 
berried n a n d i n  in a bronze basin, and by b o n  s e k i  (a  m in ia tu re  iand- 

5. Pierced screen of paulownia wood, carved by  Kobayashi Jodei. In the scape made w i t h  stones and sand) 



PLATE VIII FURNITURE 

B Y  C O U l i T E S Y  O F  (1-7) A R T  I N S T I T U T E  O F  C H I C A G O ,  ( 8 ,  9 )  M U S E U M  O F  F I N E  A R T S .  B O S T O N  

U.S. COLONIAL FURNITURE 

1. Oak and pine Bib le box and table; 1660- 80 6. Side chair, transit ional Queen Anne type, probably by John Gaines of 
2. Turned armchair, Carver type; late 1 7 t h  century New Hampshire; about 1 7 2 0  
3. Dutch style oak cupboard (kas), probably from Hudson river valley; 7. Walnut  armchair at t r ibuted t o  the workshop of Wi l l i am Savery, Phila. 

about 1 7 0 0  delphia; about 1725- 50 
4. Oak and pine chest w i t h  drawers, Connectic.~t type; dated 1 7 0 4  8. Side chair by Benjamin Randolph, Philadelphia; about 1760- 75 
5. Gate-leg table, cherry and maple: 1680- 1700 9. Side chair at t r ibuted to Thomas Affleck, Philadelphia; about 1760-75 



FURNITURE PLATE IX 

U S .  F U R N I T U R E  1760-1810 
T o p  le f t :  Mahogany block f ront  secretary desk w i t h  carved shell ornament T o p  r i g h t :  Mahogany looking glass w i t h  g i l t  frame, Philadelphia; 1760-  

and bracket feet, an example of the style developed by John Goddard, 7 5  
Newport, R.I.; about 1 7 6 3  B o t t o m  lef t :  Mahogany sideboard w i t h  satinwood inlays, at t r ibuted t o  

T o p  centre: Carved mahogany highboy w i t h  cabriole legs and scrolled pedi- Matthew Edgerton, New Jersey; about 1 7 9 0  
ment, Philadelphia: about 1 7 7 0  B o t t o m  right: Looking glass of 1800- 10, probably Salem, Mass. 



PLATE x FURNITURE 

B Y  C O U R T E S Y  OF ( T O P  LEFT, T O P  C E N T R E ,  TOP R I G H T )  M U S E U M  O F  F ~ N E  A R T S ,  B O S T O N ,  ~ C E N T R E ~  M E T R O P O L I T A N  MUSEIIM O F  A R T ,  NE W Y O R K .  ( B O T T O M  L EF T )  M U S E U M  OF 
T H E  C I T Y  O F  N E W  Y O R K .  ( B O T T O M  R I G H T )  A R T  I N S T I T U T E  O F  C H I C A G O  

U.S. F U R N I T U R E  FROM 1795 T H R O U G H  T H E  19TH C E N T U R Y  

T o p  l e f t :  Hepplewhite side chair at t r ibuted to Samuel Mclntire, Salem, about 1 8 0 0  
Mass.: about 1795  B o t t o m  le f t :  Marble-top rosewood "parlour" table by  John Belter. New 

T o p  centre:  Tawbour desk by John Seymour & Son of Boston; about 1800  York city. The piece is representative of the rococo revival of the mid-  
T o p  r i g h t :  Armchair at t r ibuted to Duncan Phyfe, New York c i t y ;  1800- 1 9 t h  century 

1 0  B o t t o m  r i g h t :  Walnut  desk, a simplified factory-made piece typical of the 
Centre: Mahogany sofa w i t h  lyre ends by Duncan Phyfe, New York c i ty ;  post-Civi l  War period i n  the midwcst; about 1 8 7 0  



FURNITURE PLATE XI 

EQUIPMENT USED IN MANUFACTURE OF FURNITURE 
T o p  l e f t :  Planer w i t h  four cu t t i ng  edges inserted in a high-speed rotat- Centre r igh t :  Band saw for cu t t i ng  contoured shapes 

i n g  cy l indr ical  head Bot tom l e f t :  Variety saw used to cut  pieces to finished sizes 
T o p  r igh t :  Circular cutoff saw used to cut  rough lengths and eliminate Bot tom r igh t :  Bor ing machine, a hydraulically operated moving p la t fo rm 

defects i n  the lumber 'with three pr more spindles holding d r i l l  b i ts  for bor ing dowel holes 
Centre l e f t :  Straight  l ine ripsaw for r u t t i n g  widths 



PLATE XII FURNITURE 

P W O T O C I I P H S .  B U E H L E R  BROS.  

LATER STAGES IN FURNITURE MANUFACTURE 
T o p  le f t :  Edge sanding w i t h  a c loth or paper bel t  coated w i t h  an abrasive rough-cut the pieces; the th i rd  polishes them t o  a smooth surface 
T o p  r i g h t :  Air-driven clamp joins a l l  the rails of the chair seat u n i t  in one B o t t o m  le f t :  Exploded view of a l l  the machined wood parts of a chair 

operation designed by Mario dal Fabbro 
Cent re  l e f t :  Surface sanding. Two of the abrasive drums of the machine B o t t o m  r i g h t :  The finished chair, assembled and upholstered 



FURNITURE 
rococo style was firmly established in England throughout the 1750s 
and into the 1760s. Chippendale and other cabinetmakers borro~ved 
not  only ornament from the French rocaille but dcsigns ior individual 
types as well. The fame oi  Chippendale as the chiei exponent of the 
rococo in English iurniture rests largely on his publication, though 
in fact it has now been more or less conclusively proved that  he was 
not himself responsible for the designs, but employed two "ghost" 
designers, the pioneers oi  the rococo style in England, Lock and Cope- 
land. Two important things should be rrmembered. First, there 
were several other cabinetmakers, for example William Vile and John 
Cobb, whose work irequently excelled that  irom Chippendale's work- 
shop, but whose only memorial is a small quantitl- oi attributed 
furniture. Second, though it has become the practice to talk of a 
Chippendale chair or a Vile commode, this does not imply that the 
pieces were actually made by these craftsmen, but  that  they were 
made in their workshops. 

Pattern books such as the Director admirably illustrate the wide 
range and diverse types of furniture in use in the mid-18th century. 
By this time every act of the day that  necessitated the use of iurniture 
was catered for by some specialized piece, while the basic furniture 
such as chairs, cupboards, beds and tables mere designed and decorated 
in innumerable different iorms. The number oi variants on the 
rococo chair splat must run into several hundreds. The ingenuity of 
the cabinetmaker and carver knew few limitations. During the rococo 
period marquetry decoration mas not used, though it was revived 
again and practised by Chippendale on some oi his finest pieces 
early in the neoclassic period. For bedroom iurniture japanning 
was popular. 

The Gothic taste was a n  offshoot of the rococo style peculiar to 
England. Starting early in the century as a literary device, in the 
1740s it began to take more solid shape in architecture, interior 
decoration and iurniture. As with furniture in the Chinese taste, 
Gothic furniture bore no relation to its mediaeval equivalents, but  
borrowed Gothic ornament, such as tracery and cusped arches, and 
applied them to furniture. The Gothic taste mas much publicized by 
Horace Walpole's celebrated villa, strawberry Hill, Twickenham. Surrey. 
Chippendale included designs for iurniture in the Gothic taste in all 
three editions of his Director.  

The classical reaction, which set in shortly after 1760, s~vept  away 
tortuous iorms and reimposed a classical discipline on design, though 
of lighter and more delicate touch than that  of the previous classicists, 
the Palladians. Robert Adam, whose name is inseparably associated 
~ v i t h  this movement, had, like earlier architects, studied in Italy. 
There he sought inspiration both in the monuments o i  classical times 
and the Renaissance, particularly the styles of decoration that the 
Romans had used ior their own domestic interiors. When he was 
given a free hand he included interior decoration and furniture in 
his architectural schemes, one of the best examples being his altera- 
tions and redecorations a t  Osterley, Middlesex, where he even provided 
harmonious designs for the lock plates and chimney furniture. His 
iurniture makes a restrained use of classical ornament, but  paterae, 
husks, ram's heads and urns are less eloquent of the change than the 
symmetrical structural lines. .it  this time commodes and other objects 
were of satinwood, with delicate marquetry and ormolu mounts. 
Soon painted decoration was also used on furniture. Adam's furniture 
was copied and modified by contemporary cabinetmakers and may 
be seen translated into popular terms in George Hepplewhite's Cabinet-  
M a k e r  aizd Upholsterer's Gzride (1788). 

I n  the last 2 0  years of the 18th century there mas a tendency toward 
greater and greater refinement. lightness and delicacy in furniture 
design. Furniture design retained, for the most part, symmetry of 
iorm and excellence of proportion. Heart- and shield-shaped backs 
on chairs and settees! tables and other pieces with tapered and fluted 
supports are characteristic, while feathers, wheat ears and shells are 
prominent in the painted or inlaid decoration. This refinement, strongly 
ieminine in character, is found represented in Thomas Sheraton's 
Cabinet-Maker  and Upholsterer's Drawing Book  (1791). 

EMPIRE STYLE 
The empire style, which quickly spread throughout Europe, each 

country adapting it to its own national taste, began in Paris after 
the Revolution. I n  England it is commonly called the regency 
style. The two French architects, C. Percier and P .  Fontaine, who 
designed the furnishings for the state rooms oi  the first consul, 
contributed in great measure to the creation of the style and their 
work was assiduously copied a t  all the courts oi  Europe. Their 
idcas were incorporated and propagated in their Recueil de  dicora- 
t i o m  ii~te'rieures (1801 and 1812). 

Basically the new style was a continuation of the neoclassic style, 
with a much stronger archaeological bias. leading to direct copying 
of classical types of furniture, added to which mas the new repertory 
o i  Egj-ptian ornament, stimulated by Iiapoleon's campaigns in Egypt. 
Mahogany-veneered furniture with ormolu mounts assumed the 
shapes of Roman, Greek and Egyptian chairs and tables. with ~ i n g e d -  
lion supports, pilasters headed with sphinxes' busts or palm leaves, 
while where no classical prototypes existed contemporary designs were 
enlivened with classical ornament. 

In  England the regency style is seen in the books oi  furniture 
designs by Thomas Hope (1807) and George Smith. Thomas Hope 

was the chief exponent, an amateur designer with some antiquarian 
knowledge who entirely decorated his own house, Deepdene, Surrey, 
in the style. LtJhen the fashion mas t iken up by cabinetmakers the 
results were often \roeiully incongruous. Mahogany and rose~vood 
were used with bronzed or gilt ornament, and metal inlay, a cheaper 
technique, replaced inlay and marquetry. .%long with this style 
there came a renewed enthusiasm ior the Chinese taste, as best 
exemplified in the iurniture and decoration oi  the Hrighton pavilion. 
B e h e e n  the 1820s and 183os, in the final stages oi  the regency 
style, both the design and construction of iurniture in England and 
on the continent showed signs of heaviness and overelaboration which 
heralded the general decline throughout Europe in the 19th century. 

19th AND 20th CENTURIES 
The Biedermeier style, strongly associated with Germany and 

Austria where its most salient features were developed, flourished 
in the prosperous middle-class homes of Europe irom about 181; to 
1848. This style is characterized by chairs with curved legs and sofas 
with rolled arms and generous upholstery. Mahogany veneers and 
light birch. grained ash, pear and cherry \<-ere used. The design 
and much of the ornament were influenced by the empire style, in 
particular the Grecian element. 

I n  the 1820s there mas a revival of the Gothic style in England, 
which n-as partly stimulated by such romantic literature as the novels 
of Sir Walter Scott. Losing all the lightness and humour of the 
mid-18th-century Gothic revival, heavy mediaeval motifs were pro- 
fusely and indiscriminatel>- applied to every type of iurniture irom 
xi-ashstands to pianos. From the 1840s onward the furniture manu- 
facturers, who had by this time replaced the cabinetmakers, began 
to borrow irom the st\-les o i  the past, Renaissance, baroque and 
rococo, lavishing misinterpreted decoration o i  these styles on pieces 
o i  exaggerated and distorted iorm. The late Biedermeier was clab- 
orated mith a neorococo style, and in the middle of the century this 
iurniture was further encumbered with the sombre plush and velvet 
upholstery and bobbin-fringed covers so characteristic of the mid- 
Victorian period. 

\Vhile the widespread use of machinery lowered the standard of 
ind i~ idua l  workmanship, and meaningless imitations of past styles 
suppressed originality in iurniture design, t h r o u ~ h o u t  Europe during 
the 19th century creative and experimental designers and cabinet- 
makers, working with such new materials as bentwood and metal, 
produced new types of iurniture which, though they mere exhibited 
a t  the Great exhibition in 18,j1 and at  similar displays on the continent, 
mere largely ignored by the manufacturers. I t  xi7as these neglected 
experimental pieces that  were eventually to prove the prototypes of 
contemporary furniture. 

CVilliam Morris has irequently been called the "iather oi  the 
modern movement." Sickened bv the shoddiness of the machine- 
produced goods of his own day, h

e  

turned for inspiration to the hand- 
craitsmanship of the middle ages and, basing his own work on their 
designs and methods, attempted to revive a respect for fine craits- 
manship and to stir the aesthetic sense o i  his contemporaries. His 
influence, though important, would have been greater if, instead of 
turning away irom the machine, he had applied his high ideals to  
discovering a way in mhich machines might be used to the best 
advantage. Morris' follou-ers in the field of cabinetmaking included 
such designer-craftsmen as Ernest Gimson and the Barnsley family, 
xvho, working with a iem assistants, produced small quantities o i  
high-quality handmade furniture, the craitsmanship o i  which has never 
been rivalled at  any time. In  Europe the example of Morris and 
his iolloners was so widely copied that  many people believe modern 
iurniture design originated exclusively on the continent. 

The art Izouveau style mith its elongated forms flourished irom 
?Sgj to about 1910, being well represented a t  the Paris exhibition 
In 1900. I n  England art nouveau  mas not so popular as on the 
continent, and was entirely ignored by the Gimson school, though 
i t  is found in the work of the Scottish architect and designer, C. 
Mackintosh. Early in the 20th century, under the influence of Morris 
and Gimson, modern furniture design received a powerful stimulus 
in Germany with the creation oi  the TVerkbund in 190;. Here a t  last 
the teachings o i  Morris were used in conjunction with machinery. 
I n  1914 the Werkbu l zd  held an exhibition a t  Cologne xvhich inspired 
the creation in England oi  the Design and Industries association mhich 
aimed to bring about the collaboration of the artist and the manu- 
facturer and to produce machine-made goods compatible mith the 
highest standards of design and nwrkmanship. The results of this 
synthesis can be seen in the work of Ambrose Heal, who, a t  the 
beginning of the 20th century, began to produce large quantities of 
reasonably priced contemporary iurniture of simple line, decorated 
solely by the natural beauty oi  the colour and graining of the timber. 
With commercial production of this kind a new public was slowly 
created and educated to appreciate not only English contemporary 
furniture but  also that  of Scandinavia. France and Italy. 

Modern furniture continued to remain in an experimental period, 
and makers ~vorked in a wide range oi  new materials. metal, plywood 
and laminated board, plastic and glass. Some designs were partly tradi- 
tional, others completely original, the simplicity of modern furniture 
being relieved bj- beautiful moods from all over the world and bj- the 
use oi  bright contemporary textiles ior  upholstery. Influenced by 



FURNITURE 
contemporary conditions, where a great percentage of city dwellers 
live in flats, ingeniously constructed built-in furniture began to re- 
place the ireestanding furniture of the past, and the design of 
furniture was once again passing into the hands of the architect. 
(See also INLAYING ; JAPANNIKG ; MARQUETRY ; ORMOLU ; and BED ; 
CABIKET FURNITURE ; CHAIR AXD SOFA; TABLE ; etc.) 

B ~ s ~ ~ o c ~ . k p ~ u . - G e n e r a l :  H .  Schmitz, T h e  Encyclopaedia of Furtzi- 
ture (London, 1936) ; L. Feduchi, Historia del il/lzreble (Madrid, 1946) ; 
A. Feulner, Kuntsgeschichte des L+fobels, ,?rd ed. (Berlin, 1932). Eng- 
lish: P. Macquoid and R.  Edwards, T h e  Diciionary o f  Elzglish 
Furniture . . ., 2nd rev. ed., 3 vol. (London, 19jq) ; R.  Fastnedge, 
English Furtziture Styles I j o o  to 1830 (Harmondstvorth, 19;j) ; R. 
Edwards and M.  Jourdain, Georgian Cabinet-Makers (London, 1944 ; 
Forest Hills, N.Y., 194;) ; J.  C.  Rogers, English Furni t t~re,  rev. by 
M .  Jourdain (London, New York, 1950) ; M .  Jourdain and F .  Rose, 
English Furniture; the Georgian Period (London, 1953) ; M .  Jourdain, 
Regelzcy Furniture, 1795-1820, rev. ed. (Xew York, London, 1948); 
0. Brackett, Thonzas Chippendale (London, 1924; Boston, 1925) ; F. 
Kimball and E. Donnell, Cveators o f  the Chippetzdale Style (New 
Ybrk, 1929) ; A. Heal, The  London Fzlrnitz~re hfakers, Front the 
Restoration t o  the Victoviisn E m ,  1660-1840 (London, 195,;) ; R. W. 
Symonds, Fur~ziture Making in  Seventeenth and Eighteenth Centuvy 
Englatzd (London, 1 9 j j ) .  French: P .  Verlet, Le iZlobilirr royal fralz~ais 
(Paris, 1945) ; Lady Dilke, Frelzch Fuvnitztrp atzd Decoration in the 
X V I I I t h  Century (London, 1901) ; F .  de Salverte, Les Ebe'rzistrs du 
X V I I I e  si?cle, 3rd ed., 2 vol. (Paris, 1934) ; D .  Ledoux-Lebard, Les 
EhPnistes parisietzs, 1795-18.30 (Paris, 1951). Spanish: A. Byne and 
M. Stapley, Spanish I?zteriors and Furtziture, new ed. ( S e w  York, 
1930). Italian: W. M .  Odom. A History o f  Italian Fzrr?zitl~re Fvotn 
the 14th to the Early 19th Cr~ztzrries, 2nd ed., 2 vol. (London, X c ~ v  
York, 1920) ; G. L .  Hunter, Italian Fzdrniture and Interiors, 2 vol. 
(New York, 1918). Flemish, Dutch, etc.: E .  Singleton. Dutrh atzd 
Flemish Fzrrrtiture (London, 1907) ; K. Sluyterman, IntCriezirs anciens 
en Belgique (The Hague, 1913). (J .  E. LE.) 

U N I T E D  STATES 
The  story of Korth American furniture gains true significance 

when seen against its European background, mainly E n g l i ~ h  Its 
successive variations irom this background reflect those geoqlaphic, 
economic and spiritual iorces which were shaping a total national 
individuality. 

Early S e t t l e r s '  Furn i ture .- From ancient wills and inventories 
and irom surviving pieces it is known that  the first settlers in 
Massachusetts Bay and Virginia brought fern comforts across the 
Atlantic. But  by the second generation, about 1650, they had tri- 
umphed over enormous difficulties to create for themselves a fair 
facsimile oi  domestic equipment in the homeland. The simple furni- 
ture oi  the early one-, two- or three-room irame cabin consisted of 
chests, cupboards, tables, benches, stools, an occasional chair and simple 
bedframes made by the community carpenter from memory rather 
than models. The heavy squared members and plane surfaces of 
oak were relieved by simple turning and scratch or t\vo-plane carving, 
recalling the late mediaeval tradition oi  Elizabethan times. Toward 
the end of the century pine, maple and other woods came into use, 
sometimes in combinations. Surfaces formerly left in the wood were 
enlivened with coats or touches of black and earth reds and yelloms, 
corresponding to the soitly dyed homespun wools and linens used 
in curtains and cushions and needed to  relieve the starkness of wood 
and plaster. 

From 1650 to 1700 there was probably little differentiation in the 
domestic furnishings of the English settlements. Dutch and Scandi- 
navian forms came with Dutch and Swedish settlement on the Hudson 
and the Delaware, but  these remained local in their influence. 

Examples that have survived irom this early period show differences 
from the European prototypes that  came not merely from lack of 
means or  skill. The need to  adapt  and combine shows up in the 
different size, character and emphasis of parts, reflecting a changed 
environment and outlook. 

C o l o n i a l  Styles.-By 1700 the effect of French and Dutch fashions 
on late Stuart furniture in England had become evident in the 
American colonies. Fashion consciousness appeared, though for 
decades to come the furniture of the average colonial home kept to 
the ear-Iier. tradition evolved from mediae\ral joining. The box chest 
was succeeded by the chest of drawers, often placed on a stand with 
turned legs. Chairs began to replace stools and the early heavy 
turned and wainscot type gave may to simplified versions of the 
hizh-hacked scrolled forms of the English Restoration fashion. The 
day bed or chaise longue appeared with its upholstered pad. Small 
folding tables, cabinets and the tiered dresser to store and display 
tableware can testify to the rapidly increasing standard of comfort 
among the more prosperous. Carved suriace decoration \\:as largely 
replaced by colour, through the use of paint or veneers or inlays of 
contrasting wood. 

These innovations accompanied the use of the cahrioIe or  reverse 
curve, which by about 172.; became the favoured form for legs oi  
chairs, tables, cabinets and stands of all sorts. ,4t first. when it 
had little or no carving and a simple pad foot, this cabriole 
Icg became the principal feature of the so-called Queen Anne style 
which dominated colonial iurniture designs until the Revolution. 

Early in the 18th century the craft of the cabinetmaker became 
distinct from that  of the joiner. The increasing complexity and 
lightness o i  construction and the use of veneers demanded special 
skills. The decorative effect of drawer and case pieces was cnhanced 
with brass drawer pulls and escutcheons. UTalnut became the principal 
cabinet wood and mas used over a structural carcass of pine. 

D e v e l o p m e n t  of U.S. Styles.-Shortly after 1750 the earlier 
cabriole st>-lc was transformed by two factors. One was the rapidly 
increasing popularity of mah'ogany. The other was the influence o i  
the English version of free rococo ornament, as reflected in the pub- 
lication of Thomas Chippendale (Gentlelnan alzd Cabitzrt Mukrr's 
Director, 17 34). Increased prosperity made it possible for a new gen- 
eration of highly skilled artisans to take full advantage of the qualities 
of the new wood and the rich new ornamental \-ocabulary. 

While the southern planter still depended largely upon London 
for his fine iurnishings, the merchants of Philadelphia, New York, 
Newport and Boston were nrell rewarded by their patronage of local 
craitsmen. In  Philadelphia a local version of the so-called Chippendale 
style was brought to the highest mastery by such craftsmen as Thomas 
Aflleck, Jonathan Gostelo\ve, Benjamin Randolph and William Savery. 
In  Newport, R.I., the genius oi  the Goddard and Townsend iamilies 
evolved an equally distinctive style by developing the block front, 
decorated by the patterns of the wood grains instead of the carving 
of their contemporaries in Philadelphia. In  spite of the Philadelphians' 
evident desire to match the works of the best Lpndon shops, they 
actually created their own style as distinct from that of Englantf as the 
innovations oi  their Nemport colleagues. Though less strikingly 
characterized, the cabinetmakers o i  Boston, Ne\v York and the. 
Connecticut valley also produced work of high quality and a definitely 
local flavour. Maintaining its hold on popular taste until \yell after 
the Revolution, this colonial "Chippendale" retained more of the 
sturdy elegance o i  the earlier cabriole style than did its English 
equivalent. 

The tendency of English design to massiveness and surface decora- 
tion contrasts with an apparent preference for the Gertical and linear 
tension in colonial design. 

Classic Influences.- The new classicism introduced into England 
by Robert and James Adam in the 1760s and later popularizeti in 
the furniture designs of George Hepplcwhite (1788) and Thomas 
Sheraton (1791) came into vogue in the United States during the last 
years oi the century. The shipowners and merchants of Salem, 
Boston and New York equipped their mansions with the work of 
Samuel Mclntire, James Seymour and Duncan Phyie, each of whom. 
produced individual interpretations of the Hepplexvhite-Shcraton 
mode. This early iederal style, which also shotvs some influence of 
the French Diuectoire, is characterized by small-scale rectangular design 
relieved by curved forms in plan only, and by a preference for light- 
toned wood finishes. Surfaces are gencrally unbroken, but  decorated 
with bandings and inlays of contl-asting \voods, or in Phyfe's case 
with low relief carvings in the Adam manner. The most typical 
pieces are the sideboard and the small secretary desk, both of which 
developed a peculiarly American iorm. 

V i c t o r i a n  Styles.- The early phase of the classic revival was 
followed %bout 1820 by the heavy iorms and archaeolo,yical tletail 
preferred by devotees o i  the Napoleonic empire style and the Greek 
revival. Refinement of proportion was sacrificed to effects oi  richness 
and mass. Carved accents became coarser in size and were often 
heightened by gilding or gilt bronze mounts. Veneers of crotch 
mahogany stained to a dark ruddy finish became the principal surface 
decoration. 

.% rapid degeneration of quality followed the introduction of 
machine processes after 18.30. Factory production and popular de- 
mand encouraged the welter of ornament and a restless search for 
eclectic novelty which characterized all design irom 18.50 until the 
contemporary functional movement. In terms of decorative design 
in general, the Victorian era is well described as "the battle of the 
styles," though most of the theory behind the modern movement was 
evolved during the last hali oi  the 19th century. 

L a t e r  Styles.-While the re\-olt against the past began with the 
art nouveau of the 18qos, it was brought to a head in the 1920s by 
the Bauhaus movement in Germany which was based upon modern 
technology and was inspired largely by fresh insight into the traditional 
Japanese attitude toward design. In  spite of widespread reluctance 
irom producers and consumers to iollotv this lead it largely prevailed, 
undergoing considerable modification in the process. 

In  furniture the movement was marked by a drive toward lightness 
and mobility. A tendency to carry simplicity to the p:~int of desicca- 
tion, hoxve\.er, generated its own reaction. There was an accompanying 
dcvclopment of modular design, involving the economy of inter- 
chailgcahle .parts, and also of the storage \vall as a space-saving 
substitute for case pieces and cupboards. Technological developments 
gave sc(ipe to a new range of wood finishes. principally in light tones, 
and to attcnuated forms made possihle by extrutled metal parts and . 
new methods of upholstery. Improvetl processes of mood lamination 
made it possible for plyv-ood to play a vastly greater part in furni- 
ture construction and even to inspire netr iorms such as the Eamrs 
chair. While ad\-anced mechanical techniques made construction im- 
provements possible, output was largely influenced by thc prevailing 
industrial philosophy o i  obsolescence. After 194; the contemporary 



FURNITURE 
mode became international in scope. 
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M A T E R I A L S  
Wood.-Species generally used for the exposed parts oi  furniture 

are: walnut, birch, maple, cherry, mahogany and gum (which is 
coloured to mahogany or walnut finish). For the covered parts of 
upholstered furniture such m-oods as ash, oak, maple and beech are 
used as irames because of their stability, straightness and ability to  
hold nails or tacks. The most widely used imported wood is mahogany 
and for solid furniture Honduras is preferred. Other kinds of red- 
coloured ~voods  that  are called mahogany come from the upper 
Amazon, Africa and the Philippines. 
Both the light and dark mahogany 
from the Philippines are ~videly used 
for  ply~vood and case goods. Other 
foreign moods such as teak are used 
in smaller quantities for special 
custom-made pieces. Solid woods 
are used for soia and chair construc- 
tion while veneer panels or ply\i~ood 
are favoured in cases and chests. 

At  the sa~vmill, where the trees 
are cut into boards of various thick- 
nesses, the lumber is piled with 
strips between layers. This permits 
free circulation of air to dry the 
lumber. I t  takes two or three years 
to air-dry one-inch lumber out- 
doors. depending on the species and 
atmospheric conditions. T o  dry 
lumber more rapidly these stripped F I G .  1.- TYPICAL VENEERED LUM-  
piles are placed in kilns. A kiln is BE R CO RE PLYWOOD P A N E L  C O N -  
a heated room where the tempera- S T R U C T I O N  
ture and humidity are very closely 
controlled and the air is forced through stripped piles of lumber by 
large fans which periodically change the direction of air flow. By 
kiln-drying, the moisture content of some species of one-inch lumber 
can be reduced to  6% or 1070 in a matter of days. 

Plywood.- Panels with solid lumber cores in %-in. o r  Ixe-in. 
thicknesses are used for case goods construction because of the greater 
stability and interesting, uniform grain pattern of the face veneer. 
These panels consist of a j;';-in. solid mood core sandwiched between 
two sheets of thin veneer, each IAx-in. thick. These are set at  right 
angles and glued and bonded under pressure. Beautifully grained 
veneers are cut irom select logs which are too costly to be used as 
solid wood. Cherry, white maple, birch, mahogany, oak, walnut. 
primavera. rose\%-ood and other rare woods and plastics are used as 
veneers. Following World War I1 a resin-impregnated chip core 
is gradually replacing the solid poplar or other softwood core. The 
wood chips used in making this 
core were once a waste product of 
lumber mills. 

I n  the thinner sizes plywood is 
made up of more uniform thick- 
nesses o i  glue-bonded pieces of 
wood set at  right angles to each 
other. This type of plywood is 
used ior case backs, dust bottoms, 
drawer bottoms. I t  is also moulded 
to shape ior parts such as chair 
seats, chair backs, table and chair 
legs. 

Hard Board.-Masonite is an 
example of hard board used instead F IG.  2.- TYPICAL THIN PLYWOOD 
of the thinner plywood in some in- C O N ~ T R U C T I O N  
expensive furniture 

Glue.-Glue deril-ed from animal hides has been used for centuries 
in the manufacture of furniture During. World War I1 there was a 
shortage of hide glue and synthetic glues were introduced. Of these the 
polyvinyl resin-base glues proved most satisfactory because they are 
easy to use and set quickly. Electrically heated resin glues will pro- 
duce strong bonds in a matter o i  seconds. 

Metal.-Steel in the form of sheets, rods and tubes is widely used 

for iurniture in institutions, hospitals, offices, homes and the transporta- 
tion industry. In  contemporary furniture steel is often combined 
with wood as a decorative feature. Following World War  I 1  aluminum 
almost completely replaced steel in outdoor furniture and invaded 
the institutional-furniture field because it neighs little and resists rust. 

Brass, aluminum, silver, chromium and magnesium also became 
popular for decorating upholstered furniture and case goods. 

Plastics.-Plastics appear in furniture in many forms. There are 
substitutes for metal hardware such as knobs and handles. Plastic 
veneers are laminated to  wooden surfaces of table tops. They are 
used as ingredients in adhesives which bond t o ~ e t h e r  the parts of a 
piece of furniture. Some finishing materials are plastics, and plastics 
are moulded into chair seats. 

Upho1sterv.-Upholstery is still mainly a handcraft. Modern 
machines cut multiple layeis of fabrics, aLd staples replace tacking 
on inexpensive pieces, but  well-made furniture is still produced by t h e  
skilled upholsterer, armed with needle, thread, hammer and  a mouthful 
of tacks. 

Upholstered furniture consists o i  three main parts:  the supporting 
unit, padding and cover. Spring-supported upholstery, which came 
into use during the 18th century, consists either of coil springs resting 
on burlap webbing and tied to the irame or the more modern non- 
sagging springs clipped to the frame. Other supporting units are 
ply\\-ood panels, webbed seat frames or steel bands held to  the frame 
by helical springs. Padding is applied to  the unit to  provide comfort 
as xvcll as styling. Padding is usually a layer of cotton placed over 
foam ruhher, rubberized hair, Spanish moss or palm fibre hcld in 
place with burlap. The cover, of muslin and fabric or iabric alone, 
conceals this and is held in place by tacks or staples. Loose cushions 
are filled with special spring units, foam rubber or down, covered with 
layers oi  cotton and encased in fabric. 

Foam rubber, first introduced in furniture production in 1930, 
replaced many of the older padding materials. This spongelike rubber 
is made in sheets of various thicknesses xvhich are easily cut to  fit 
the furniture irame. 

I n  upholstery work very few tools are necessary and only second- 
ary experience is required on production-line operations. But  highly 
skilled craftsmen are needed to make fine furniture. 

O t h e r  Materials.- Glass is used to make doors and table tops 
or to  protect table and chest tops. Ceramics, marble and  tile are used 
to some degree in iurniture construction. 

F U R N I T U R E  P R O D U C T I O N  
The C a b i n e t  Shop.-A cabinet shop is usually a very small 

organization where the skilled headman develops or  lays out  the de- 
sign and, with a iew assistants, produces a finishcd piece o i  furniture. 
This type of shop specializes in custom and repair work so many hand 
tools are used, and the power-driven machines are oi  the kind which 
can be easily adjusted to a \vide \-ariety of operations. I n  the C.S. 
only a small percentage of furniture is still made in cabinet shops. 

A T y p i c a l  Furniture Factory.- The average furniture plant 
usually has fewer than loo employees. They operate many semi- 
automatic machines but  such a factory is not conveyorized so com- 
pletely as the mass-production plant. I t  is in these iactories tha t  
most of the fine iurniture is manufactured. This type of furniture 
requires considerable handwork to add refinements not  found in in- 
expensive mass-produced iurniture. 

The design for a piece of furniture is sketched and  aiter the sketch 
is approved by the manufacturer a full-size drawing is made. Then 
a sample is made to check the design and production problems. After 
revising, the dran-ings are correctcd and patterns and detailed cutting 
orders are sent to the production department. There the proper 
species of well-seasoned lumber is brought in. The  lumber is usually 
planed on two sides so defects such as knots, cracks, and colour varia- 
tions can be detectcd. 

Straight rails are cut irom the boards by straight-line ripsaws and 
cutoff saws. The stock ior parts, which must be flat and straight, 
is usually faced or jointed aiter being cut to rough size. Curl-ed parts 
are traced on boards, iolloxving patterns, and are cut ou t  by a band 
saw. LVhen curved parts are too large to  be cut from boards received 
irom the lumber mill, the board defects are ripped out  and the re- 
sulting narrow pieces are glued together into large panels from which 
the parts will be cut. Covered back legs are often made this way t o  
save lumber. If the piece is a table or chest the panels which iorm 
the top or sides may also be glued in a similar manner, when solid wood 
is used for their construction. 

In  most rase goods such as chests and tables veneered lumber core 
ply~vood is used ior the large panels. If IOO or more pieces of the 
same kind are to he made. panels are purchased cut  to  exact size from 
ply~i-ood manufacturing companies. Then all that  is necessary is to  
edge-band and cut the joints. 

When parts must all be cut exactly alike, they are clamped in iorms 
having the proper contour and are then brought in contact with 
high-speed rotating knives which shape the part to  proper size as 
the form rides against a guide on hand or automatic shapers and 
routers. Intricately carved pieces such as legs are roughly carved on 
multiple-spindle carving machines. These duplicate a master leg. b y  
means of a follower point which is guided along the model surtace 
and imparts the same motions to as many as 3 2  high-speed rotating 
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FIG. 3.-TYPICAL JOINTS USED I N  FURNITURE MANUFACTURE: ( A )  PLAIN BUTT. AND ( 6 )  TONGUE AND GROOVE ARE USED CHIEFLY I N  GLUED UP 
PANELS: ( C )  DOUBLE DOWEL IS THE M05T  WIDELY USED JOINT I N  UPHOLSTERED FURNITURE; ( D )  MORTISE AND TENON; ( E )  MITRE AND SPLINE. AND 

( F )  DOVETAIL ARE USED PRIMARILY I N  CASE GOODS CONSTRUCTION 

knives as they whittle the leg blanks. .4iter rough carving the legs are 
machine-sanded, and fine detail is added by the hand-carver. The 
next operation is periormed in the fitting department where the ends 
are cut  to the desired angle, bored ior dolvels or tenoned. Automatic 
modern machines often combine these operations. Exposed parts 
are sanded on  edge belt sanders, three-drum travelling-bed sanders or 
belt sanders. Rounded parts are sanded on soft pneumatic drums and 
carved parts are sanded on a buffer, a machine ,which has shredded 
sandpaper supported by brushes on a revolving wheel. The parts are 
then glued and assembled. Often the side or back of a piece is assem- 
bled in air-driven clamps. 

After the glue has set the parts may be returned to  the machine 
department for additional machining that  could not be performed 
before assembling, such as sanding joints even and shaping the edges. 
Then i t  goes back to  the assembly department for final assembly. 
.4ir-driven clamps are used where the design permits. I n  other cases 
the piece can only be pressed together by hand clamps. Unless 
electronically cured glues are used, clamps must be applied long enough 
to ensure a good glue bond. The completed article is then cleaned 
to  remove excess glue, inspected and hand-sanded to provide a smooth 
surface lor the finish. Application of the finish as well as  upholstering 
is sometimes done in another iactory. 

The Mass-Production Factory.-Mass-production factories are 
found in Grand Rapids, Mich., Jamestown, N.Y., and High Point, 
N.C. I n  the mass-production plants built after World War I1 it is 
possible to produce a small dinette chair in 35 minutes. The lumber 
is brought from the kiln to the rough mill department by motorized 
lumber carriers. There it is often lightly surfaced on.both sides. Then 
power-fed cutoff saws remove deiects and cut the boards to length. 
Conveyors carry the hoards to hiah-speed ripsaws which remove re- 
maining defects and trim the board to widths ready for gluing. These 
narrow boards are glued up into large panels, using resin glue in 
high-frequency quick-drying machines. The panels then go to a double 
surface planer. Such parts as chair back posts are rough-cut on a 
band saw in multiples and then shaped to exact size on an automatic 
shaper. The ends are trimmed and all holes bored in one operation by 
a front  and back post-boring machine. Such parts as  seat rails have 
both ends cut off, on plain or compound angles, and chucked or bored 
in one cycle of a double-end sawing, boring and chucking machine. 
Glue is shot into the dowel holes and the dowel driven in on a ~ l u e r  
and dowel driver. The exposed parts such as legs are then sanded on 
various types of automatic sanding machines before the chair is 
assembled and clamped in air-driven presses. The chair is now cleaned 
and sanded with 6/0 or ;./o sandpaper to  provide a smooth base for 
the finish. 

F U R N I T U R E  C O N S T R U C T I O N '  

Wood C a s e  Goods.-In most high~quali ty case goods the sides 

and tops usually are made of panels s/R in. or more in thickness. Panels 
may be made of solid woods or veneered lumber core. Back panels, 
dust panels and drawer bottoms usually are %-in. plyruood. Drawers 
are separated by dust panels and slide on guide rails. The corner 
joints oi  the drawers are o i  a locking type such as the dovetail. If 
the design permits, there are numerous glue blocks reinforcing the 
corners of the case. On well-constructed furniture the joints are 
neatly made, well glued and tightly fitted. 

W o o d  Chairs.-Good chair construction requires that  the main 
rails be made o i  well-seasoned hardwoods having sufficient width and 
thickness to  provide rigid members. Joints should be ~vell  machined 
to provide complete wood contact for the glue whether they are 
double-dowelled or mortised and tenoned. Corners should be rein- 
forced by fitted corner blocks glued and grooved or screwed in place. 
Cross members are added so that  the tension of the springs and 
upholstery will not  bend the long rails. Long legs of chairs are glued 
and dowelled between the rails or notched out, glued and double- 
dowelled to the rails, reinforced by screws, bolts or glue blocks. Short 
legs are usually double-dowelled to the bottom o i  the rails. On some 
modern iurniture the legs are pegged and glued into fitted corner 
blocks which are glued and screwed in place. A well-constructed piece 
o i  furniture is a rigid structure; arms should not be loose nor should 
the frame creak when someone sits on it.  Cabinetmakers used to  test 
the frame o i  an upholstered sofa by lifting the right front leg 
and watching the leit i ront  leg, which should lift when the right leg 
is about two-inches off the floor. 

F i n i s h i n g  Wood F u r n i t u r e . - T h e  purpose of finish is to stabi- 
lize and preserve wood as well as to enhance-the beauty of the wood 
texture. A typical operation necessary to  produce a quality finish of 
walnut wood is this: after the final machine sandifig with 4/0 sand- 
paper just prior to  finishing, the piece is hand-sanded with j /o paper. 
Light sapwood is stained to match the darker heartwood. Next a 
wash coat of lacquer thinned ~ v i t h  three parts,of thinner is sprayed on  
and after drying is sanded with 8/0 paper. A filler is then sprayed or  
brushed on and padded into the pores of the wood. A coat of sealer 
is applied and sanded with 8/0 paper and iollowed by one or two 
coats of lacquer which are allowed to dry overnight or are quickly 
dried in heated chambers. I t  is then rubbed using ,360-grit wet-or-dry 
sandpaper and naphtha as a lubricant. Fine steel wool or special 
rul~hing con?pounds are also used. 

On tight-grained wood such as maple, a good quality finish can be 
obtained by using nongrain-raising stain and lacquer sealer. This 
is well sanded and followed by two coats of lacquer, each one ruhhed 
down after application. On much inexpensive furniture the finish 
consists of a coat of coloured sealer follolved by only one coat of 
lacquer which produces a less durable finish. 

Some fine modern iurniture is finished by applying several coats of 
boiled linseed oil. This gives a mellow satin appearance. 





All the islands of the Southern ocean were densely peopled by district of the Black Forest and the Upper Danube, which com- 
fur seals when first discovered; so were Juan Fernandez, the prises the countship of Heiligenberg, about 7 m. N. of the Lake of 
neighbouring Mas-a-Fuero, the Kuriles and the islands in Bering Constance, the landgraviates of Stuhlinger and Baar, and the lord- 
sea. On the other side of America, in the Plate estuary, the ships of Jungnau, Trochtelfingen, Hauser and Moskirch or Mess- 
Lobos Islands also have their seal herd. The history of nearly kirch. The territory is discontinuous; and lies partly in Baden, 
all these rookeries is one of wanton waste and rapid extermina- partly in Wurttemberg, and partly in the Prussian province of Sig- 
tion. The South Shetlands were discovered in 1819; within two maringen. The relations of the principality with Baden are defined 
years the rookeries were already exterminated. The only herds by the treaty of May 1825, and its relations with Wurttemberg by 
to escape destruction are those of the Lobos Islands (Uruguay), the royal declaration of 1839. The Stanzmort or ancestral seat of 
of the Pribilof Islands (United States), and of the Russian Com- the family is Furstenberg in the Black Forest, but the principal 
mander Islands. residence of the Furstenbergs is a t  Donaueschingen. 

The fur seal is polygamous as well as gregarious. The bulls The family of Furstenberg claims descent from a certain Count 
or sikatchi, live to a great age and grow to a great size, far Unruoch, a contemporary of Charlemagne, but their authentic 
beyond that of the females. They arrive on their breeding- pedigree is only traceable to  Egino II. ,  count of -Urach, who died 
places in spring, choose their quarters on the rocky beach, and before 1136. In  1218 his successors built the town and castle of 
are joined a few weeks later by the cows (or matkas), who Furstenberg. Of the two sons of Egino V. of Urach, Conrad, 
come in heavy with young. The pups (or kotik) are born soon the elder, inherited the Breisgau and founded the line of the 
after, and the comparative quiet of the rookery becomes a babel counts of Freiburg, while the younger, Heinrich (121 j-1284)~ 
of angry noise. The bulls fight for possession of the cows, each received the territories lying in the Kinzigthal and Baar, and 
striving to gather and keep a "harem" round him. The cows go from 1250 onward styled himself first lord, then count, of Furs- 
out to sea to feed, but the bulls never leave their posts and fast tenberg. His territories wert: subsequently divided, though tem- 
throughout the season; they come in fa t  and vigorous in May, porarily reunited under Count Friedrich III . ,  whose wife, Anna, 
and leave in autumn gaunt, lean and battle-scarred. Th; yoyng heiress of the last count of Wardenberg, brought him the count- 
males or bachelors (holloschickie) keep to themselves, hauling ship of Heiligenberg and lordships of Jungnau and Trochtelfingen 
out" behind the breeding herd. Males and females are born in in 1534. On Friedrich's death (1559) his territories were divided 
equal numbers; and the economic management of a rookery between his two sons, Joachim and Christof I. Of these the 
consists in protecting all females, in leaving the harems undis- former founded the line of Heiligenberg, the latter that of 
turbed, and in taking such toll of the young bachelors as to leave Kinzigthal. 
enough to take the places of the breeding bulls. In  1909 there were two branches of the princely house of 

The Pribilof Islands, discovered in 1786, passed into the hands Fiirstenberg: ( I )  the main branch, that of Furstenberg-Donaue- 
of the United States with the Territory of Alaska in 1867; their schingen, the head of which was Prince Maximilian Egon (b. 
great rookeries had been wastefully used and ruinously depleted 1863)~ who succeeded his cousin Karl Egon 111. in 1896; ( 2 )  
to begin with, but the Russian government had nursed them back that of Fiirstenberg-Konigshof, in Bohemia, the head of which 
into prosperity for 30 years, till a t  the time of the purchase they was Prince Emil Egon (b. 1876), chamberlain and secretary of 
yielded ~oo ,ooo  skins a year. But about 1880, pelagic sealing legation to the Austro-Hungarian embassy in London (1907). 
grew up, wherein young and old, males and females were killed The cadet line of the landgraves of Furstenberg is now extinct, 
without discrimination. This soon showed its effects upon the its last representative having been the landgrave Joseph Frie- 
herd. After the U.S. government in 1911 took the fishery into drich Ernst of Furstenberg-FVeitra (1860-18961, son of the land- 
their own hands, pelagic cealing was finally abolished, on terms of grave Ernst (1816-1889) by a morganatic marriage. H e  was not 
equitable compensation. The Commander Islands on the Rus- recognized as ebenbiirtig by the family. The landgraves of Furs- 
sian side have a different tale to tell. The war and then the revolu- tenberg were in 1909 represented only by the landgravines Theresa 
tion led to neglect ashore and to piratical raids from the sea; and (b. 1839) and Gabrielle (b. 1844), daughters of the landgrave 
an expert who had visited these islands in 1897 and came again in Johann Egon (1802-1879). 
1922 was "dismayed" at  the shrunken rookeries. See SEAL FISH- From the days of Heinrich of Urach, a relative and n'otable 
ERIES, CARNIVORA. (D. W. T.) supporter of Rudolph of Habsburg, the Furstenbergs have played 

FURSEY ( F u ~ s ~ u s ) ,  SAINT (d. before 65 21, Irish monk a stirring part in Germany history as statesmen, ecclesiastics and 
and visionary. Of his early years nothing certain is known. After notably soldiers. There was a popular saying that "the emperor 
630 he left Ireland for England and founded the monastery of fights no great battle but a Furstenberg falls." In the Heiligenberg 
Cnoberesburgh in the dominions of King Sigebert of East Anglia. line the following may be more particularly noticed. 
After the king's death he crossed to France (before 644) and FRANZ EGON (1625-1682), bishop of Strasbourg, was the elder 
founded a monastery at  Lagny on the Marne. When Fursey died son of Egon VII., count of Furstenberg (1588-163j), who served 
( ~ e r h a p s  in 649) Erchinoald, mayor of the palace in Neustria, with distinction as a Bavarian general in the Thirty Years' War. 
took possession of his body and 30 days later had him buried in H e  began life as  a soldier in the imperial service, but on the 
his newly founded church at  PCronne in Picardy. The earliest life elevation of his friend Maximilian Henry of Bavaria to the 
of Fursey, written shortly after his death, has considerable his- electorate of Cologne in 1650, he went to his court and embraced 
torical value. His feast day is Jan. 16. the ecclesiastical career. H e  soon gained a complete ascendancy 

Fursey was said to have had visions of the other world, which over the weak-minded elector, whose Francophile policy he insti- 
became widely known through the account in Bede's Ecclesiastical gated. Ecclesiastical preferments were heaped upon' him, and in 
History; they had considerable influence on the vision literature 1663 he became bishop of Strasbourg. On the conclusion of 
of the later middle ages. The shrine of Fursey a t  PCronne at- a treaty between the emperor and the elector of Cologne, on 
tracted many pilgrims, especially from Ireland, and the monastery May 11, 1674, Franz was deprived of all his preferments in 
of PCronne retained its Irish character until (and possibly be- Germany, and was compelled to  take refuge in France. H e  was, 
yond) the end of the 8th century. Fursey's brothers, St. Foillan however, amnestied with his brother William by a special article 
(who had succeeded him at  Cnoberesburgh) and St. Ultin, stayed of the Treaty of Nijmwegen (1679), whereupon he returned to 
a t  PCronne for some time, then went to Brabant and established Cologne. He died on April I, 1682 at  Strasbourg. 
themselves a t  Fosses. Later UltLn seems to have been abbot His brother WILLIAM ECON (1629-1704)~ bishop of Strasbourg, 
of PCronne. began his career as a soldier in the French service. H e  went to 

See J.  I?. Kenney, Sources for.the Earl?, History o f  Ireland, PP. 500- the court of the elector of Cologne a t  the same time as Franz 
505 ( 1 ~ 2 ~ ) ;  L. ~ o u g a u d ,  Chrzstzanzty 2% Celtzc Lands, PP. 146-148 Egon, whose policy he shared. In 1672 William was seized by 
(19.32). (L. BR') imperial soldiers in the monastery of St. Pantaleon at  Cologne, 

F~RSTENBERG, the name of two noble houses of Germany. hurried off to Vienna and there tried for his life. H e  was saved 
I. The more important ruled in a mediatized principality in the by the intervention of the papal nuncio, but was kept in prison 



till the signature of the Treaty of Nijmwegen (1679). As a who had a synagogue and a high school and were prosperous until 
reward for his services Louis XIV. appointed him bishop of Stras- Hitler's rise to power. Industr~es include production of c h r ~ m o -  
bourg in succession to his brother in 1682, in 1686 obtained for  lithographs and picture-books, manufacture of mirrors and mirror- 
him from Pope Innocent XI.  the cardinal's hat, and in 1688 frames, bronze and gold-leaf wares, pencils, toys, haberdashery, 
succeeded in obtaining his election as coadjutor-archbishop of optical instruments, silver work, turnery, machinery and fancy 
Cologne and successor to the elector Maximilian Henry. At the boxes, and a trade in hops, metals, wool and coal. An annual 
instance of the emperor, however, the pope interposed his veto; fair is held a t  Michaelmas. The earliest railway in Germany was 
the canons followed the papal lead, and, the progress of the Allies that between Nurnberg and Furth (opened Dec. 7, 1835). 
against Louis XIV. depriving him of all prospect of success, FURTWANGLER, ADOLF (1853-1907), German arch- 
William Egon retired to France. H e  died on April 10, I704 near aeologist, was born on June 30, 1853, a t  ~ ~ e i b ~ ~ ~ - i m - ~ ~ ~ i ~ ~ ~ u ,  
Paris. and died a t  Athens on Oct. 10, 1907. From 1878 to 1879 he was 

In the Stiihlingen line the most notable was KARL ~ ~ G O N  (1796- engaged in work on the excavations a t  Olympia, and in 1884 be- 
185419 Prince of Furstenberg, the son of Prince Karl Alois of came professor of archaeology in Berlin, exchanging his chair 
Furstenberg, a general in the Austrian service, who was killed a t  in 1 ~ 9 4  for one a t  Munich. H e  the excavations a t  
the battle of L0PtinF-n on iMarch 25, 1799. I n  1804 he inherited Aegina and Orchornenos in 1901-03, and was the author of many 
the Swabian principality of Furstenberg and all the possessions important works on archaeology, notably Die antiken Gemmen 
of the family except the Moravian estates. By the mediatization and Griechische Vasenmalerei, begun in 1900 with 
of his principality in 1806 the greater part of fiis vast estates fell Reichold, and continued by other scholars. 
under the sovereignty of the grand-duke of Baden. In politics he F U R T W ~ G L E R ,  WILHELM ( I  886-1954), German distinguished himself by a liberalism rare in a great German conductor, was born in Berlin Jan. 2j,  1886, the son of the through his persona' influence with his peers archaeologist Adolf FurtlTgngler (1853-190i). H e  received his 
the abolition of tithes and feudal dues and stanchly advocating the musical education in Munich from Beer-WalbrunI,, Rheinberger 

the press. His palace D0naueschingen7 with its and Schillings. and then acted as conductor at Zurich, Later he 
of paintings, engravings and mas a centre of occupied similar positions at  Strasbourg, Liibeck, hlannheim, 

where poets, painters and musicians met with princely Vienna and Frankfurt-on-&lain, In 1922 ,  On the death of Arthur 
entertainment. H e  died cn Sept. 14, 18j4, and was succeeded by his son Karl Egon II. (1820-18gz~, with the death of whose son, Nikisch, he became director of the Berlin Philharmonic and of 

Karl Egon 111,, in 1896, the title and estates passed to Prince the Gewandhaus concerts a t  Leipzig; he also gave annual concerts 
Maximilian Egon, head of the cadet line of Fiirstenberg-PiirglitL. in New York. He conducted the Wiener Philharmonische Konzerte 

See &fiinich, Gesch, des Hauses und des Fcrstenberg, 4 vols. from Ig27 I944 and again after 1 9 4 ~ ,  became first 
(Aix-la-Chapelle, 1829-.47) ; S. Riezler, Gesch. des fiirstlichen Hauses the Berlin State Opera in 1933 and led the B a ~ r e u t h  festivals. 1931, 
Furstenberg bis 1jo7 (Tiibingen, 1883) ; Fiirstenbergisches Urkunden- 1936 and 1937. H e  died near Baden-Baden, Ger., Kov. 30, 1954. 
buch, ed. S. Riezler and F. L. Baumann, vols. i.-vii. (Tiibingen, 
1877-91) continued s. tit. Mitteilungen aus dem furstlich. Fiirsten- FURZE, Or WHIN, name a genus of 
bergischek Arclziv by Baumann and G. Turnbiilt, a vols. (ib. 1899- thorny papilionaceous shrubs of the family Leguminosae (q.?~.) ,  
1 9 ~ 2 )  ; Stokvis, Manuel d'histoire (Leiden, 1890-1893) ; Almanach de comprising 2 0  species, confined to west and central Europe and 
Gotha; Allgemeine deutsche Biographie. northwest Africa. Common furze, U. eur.opaeus, is found on heaths 

2. The second Fiirstenberg family has its possessions in West- and commons in western Europe from Denmark to Italy and 
phalia and the country of the Rhine, and takes its name from the Greece and in the Canaries and Azores, and is abundant in the 
castle of Furstenberg on the Ruhr. The two most mnarkable British Isles. I t  grows to a height of two to six feet; it has hairy 
men whom it has produced are Franz Friedrich Wilhelm, freiherr stems, and the smaller branches end each in a spine; the leaves, 
von Fiirstenberg, and Franz Egon, count von Furstenberg-Stamm- sometimes lanceolate on the lowermost branches. are mostly repre- 
heim. The former (1728-1810) became ultimately vicar-general sented by spines from two to six lines long, and branching a t  their 
of the prince-bishop of Munster, and effected a great m n ~ b e r  of base; and the flowers, about three-quarters of an inch in length, 
important reforms in the administration of the country, besides have a shaggy, yellowish-olive calyx with two small ovate bracts 
doing much for its educational and industrial development. The a t  its base, and appear in early spring and late autumn. They are 
latter (1797-1859) was an enthusiastic Patron of art, who assisted yellow and sweet scented and visited by bees. The pods are few 
the completion of the Cologne cathedral, and erected the beauti- seeded; their crackling as they burst may often be heard in hot 
ful church of St. Apollinaris near Remagen on the Rhine. He was weather. This species comprises U .  europaeus proper, which has 
a member of the Prussian Upper House in 1849, collaborated in  spreading branches and strong, many-ridged spines. and U. strictus 
founding the Preussisches Wochenblatt ,  and was an ardent de- (Irish furze), with erect branches and slender four-edged spines. 
fender of Catholic interests. Another British species of furze is U. nanus, dwarf furze, also a 

FURSTENWALDE, a town of eastern Germany, on the native of Belgium. Spain and the west of France; it is a procumbent 
Spree river and the Oder-Spree canal. 2 8  mi. E. of Berlin on the plant. less hairy than G. europaeus, with smaller and more orange- 
railway to Frankfurt an der Oder. Pop. (1950) 30.388. Fursten- coloured flowers, which spring from the primary spines and have 
walde is one of the oldest towns in the district of Frankfurt. From a nearly smooth calyx with minute basal bracts. Furze or gorse 
138 j it was the seat of the bishop of Lebus. whose bishopric was in- is sometimes employed for fences. 
corporated with the electorate of Brunswick in 1.595. The in- Notwithstanding its formidable spines, the young shoots yield 
dustries include. besides brewing and malting. manufactures of a palatable and nutritious winter forage for horses and cattle. To  
chemicals. boots, organs. stoves, etc.. iron founding and wool fit it for this purpose it must be chopped and bruised to destroy 
weaving. I t  was bombed in World 1I7ar 11. the spines. There are a variety of machines by which this is done 

FTJRTH, a manufacturing town of Germany, in the Land of rapidly and efficiently, and which are in use where this kind of 
Bavaria. at the confluence of the Pegnitz with the Regnitz. 5 forage is used to any extent. The agricultural value of this plant 
mi. N.W. of Nurnberg by rail, a t  the junction of lines to Hof has often been overrated by  writers. In  the.case of poor, dry 
and ilTiirzburg. Pop. (1950) 99,943. Fiirth was founded, soils it does, however, yield much valuable food at  a season when 
according to tradition, by Charlemagne, and was for a time green forage is not otherwise to be had. I t  is given to horses and 
under the burgraves of Xurnberg, but about 1314 it was be- cows in combination with chopped hay or straw. 
queathed to the see of Bamberg. In 1806 it came into the This plant is invaluable in mountain sheepwalks. The rounded 
possession of Bavaria. The old St. Michaeliskirche is a hand- form of the furze bushes in such situations shows how diligently 
some structure; but the town's chief edifice is the new town hall, the annual growth, as far as it is accessible, is nibbled by the 
with a tower 175 ft. high. Furth owed its prosperity to the sheep. The food and shelter afforded to them in snowstorms by 
tolerance it meted out to the Jews, who found here an asylum clusters of such bushes is also of much importance. Young plants 
from the oppression under which they suffered in Nurnberg, and of whin are so kept down by the sheep that they can seldom at- 



FUSARO-FUSEL OIL 
tain to a profitable size unless protected by a fence for a few 
years. I n  various parts of England whin is cut for fuel. The 
ashes contain a large proportion of alkali and are a good manure, 
especially for peaty land. 

FUSARO, a lake of Campania, Italy, 3 mi. W. of Baiae and 
I mi. S. of the acropolis of Cumae. I t  is the ancient Acherusia 
palus, separated from the sea on the west by a line of sand hills 
I t  may have been the harbour of Cumae in early antiquity. In  
the 1st century A D.  an artificial outlet was dug for it  a t  its south 
end, with a tunnel, under the hill of Torregaveta. This hill is 
covered with the remains of a large villa, which is almost certainly 
that of Servilius Vatia, described by Seneca. There are remains 
of other villas on the shores of the lake. Oyster cultivation is 
carried on there and there is a hydrobiological station in the 
former royal casino on an island in the lake. 

FUSE. Japanese city in Osaka prefecture, east of Osaka city 
o i  which it is essentially an industrial and residential satellite. 
Pop. (1955) 176,052. Cotton textiles and metal casting were 
locally important during the feudal period and provided the 
foundation for modern industrialization after rail lines were built 
to Osaka in 1914 and 1924. In  addition to metals and machinery 
manufacturing, Fuse specializes in such consumer goods as textiles, 
celluloid toys, leather and rubber goods, medicinals and chemicals. 

(J. D. EE.) 
FUSE (FUZE), an appliance for firing explosives in military 

shells, missiles, mines and bombs, in blasting operations, in fire- 
works and, in an entirely different form, to protect electrical 
circuits from the effects of overloads. (See BLASTING; AMMUNI- 
TION, ARTILLERY; FIREWORKS.) 

The word is one of the forms in which the Latin fusus ("spin- 
dle") has been adapted into English, early forms of the military 
shell fuze having taken the form, ordinarily, of a spindlelike tube. 
Spelling of the word for detonation of explosives was originally 
mith an "s." United States military forces found it desirable to 
adopt the "z" spelling to avoid confusion with the verb fuse, to 
melt by heat, or with the electrical fuse derived from the verb, 
or the fuse of blasting operations and fireworks. 

I n  ammunition and other ordnance-type munitions, fuze denotes 
a device that causes the munitions to function under desired con- 
ditions. I t  regulates the final functioning of the munition, and 
should not be confused with either the primer or the firing pin 
which initiate launching of a rocket or artillery shell, nor with 
such items as a detonator or striker which are initiating compo- 
nents of a fuze. ' 

Normally, a fuze has elements to set off the munition, to pre- 
vent its premature functioning and to cause it to perform only 
under predetermined conditions. These conditions determine the 
general type to which a fuze belongs, there being, broadly, five 
types: ( I )  impact fuze, which functions as it hits the target; ( 2 )  

time fuze, which delays functioning for a certain period from a 
starting time; (3) command fuze, which acts upon some form of 
signal from a remote-control point; (4)  proximity fuze, which 
functions when the munition carrying it approaches to within a 
given distance of the target; and (5) inferential fuze, which recog- 
nizes conditions leading to the inference that a target is nearby. 

In  blasting operations and in fireworks, the term fuse denotes 
a device employed to fire explosives from a distance or after a 
delay. Safety fuse is a hollow cord filled with a cpmposition re- 
sembling black powder and designed to propagate burning at  a slow 
and steady rate. The far end of the fuse is usually crimped into 
a detonator (q.v.) embedded in the explosive charge. Instan- 
taneous fuse, also called Cordeau and Primacord, is a hollow cord 
filled with powdered PETN (pentaerythritoltetranitrate). Fired 
by a detonator, it propagates detonation at  a speed in excess of 
6,000 m. per second and is capable of initiating the detonation of 
certain explosives. 

I n  electrical engineering a fuse (always so spelled) is a safety 
device, commonly consisting of a strip or wire of easily fusible 
metal, which melts and thus interrupts the circuit of which it 
forms a part, whenever that circuit, through some accident or de- 
rangement, is caused to carry a current larger than that for which 
it  is intended. In  this sense the word derives from fusus, the 

past participle of Lat. fundere ("to pour") from which comes the 
verb fuse, to melt by heat. (F. D. McH.) 

FUSELAGE, the central structure of an airplane (q.v.), con- 
necting the wings with the tail surfaces, and containing the crew, 
passengers and sometimes the power plant and fuel. "Body" is 
in general use in a similar sense but includes also both the shorter 
nacelle of the airplane with "pusher" air screw, and the engine 
nacelle of the multiengine airplane. 

There are two chief forms of fuselage construction. In  one an 
underlying braced framework is used (formerly of wood and steel, 
now generally of metal throughout) with a covering of fabric, the 
latter kept in a "fair" shape by light supporting ribs. The other 
is on the lines of a boat, comprising a thin continuous skin with 
strengthening ribs, of wood or of metal throughout. 

Such a scheme has the advantage that cross bulkheads are not 
essential, and is therefore convenient when large cabin space is 
required. In practice, however, the consbruction of the former can 
be made sufficiently free from obstructions, and is generally pre- 
ferred on account of lightness. (W. S. F.) 

FUSELI, HENRY (JOHANN HEINRICH FUSSLI or FUESSLI) 
(1741-182 j ) ,  Anglo-Swiss historical painter and author, one of the 
most exotic, original and sensual of painters, though not one of 
the greatest, was born at  Zurich, Switz., on Feb. 7, 1741, the son 
of Johann Caspar Fussli, a court painter and town clerk. Educated 
at  the Collegium Carolinum in Zurich he was influenced by J. J. 
Bodmer, but later as a theological student he fled together with 
his friend Johann Caspar Lavater as the result of a political publi- 
cation. He traveled to Berlin and, on the recommendation of the 
British ambassador, to London in 1764. In 1765 he translated 
J. J. Winckelmann's Reflections on the Painting and Sculpture of 
the Greeks into English. He was encouraged by Sir Joshua 
Reynolds to become a painter and went to Italy, arriving in Rome 
in 1770. In Venice in 1772 fever affected his right hand. He sent 
his first work, "The Death of Cardinal Beaufort" (Liverpool), to  
the Royal Academy in 1774. During his stay in Rome he studied 
Michelangelo and the antique, and visited Naples in 1775. He 
left for Zurich in 1778, where he painted "The Oath on the Rutli," 
returned to London in 1779 and painted "The Nightmare" in 1781. 
In 1788 he was elected associate of the Royal Academy. becoming 
a member two years later. He contributed nine pictures for John 
Boydell's Shakespeare gallery. His own Milton gallery of 40 large 
paintings, opened in 1799, was only moderately successful. During 
1799-1805 he was professor of painting at the Royal Academy. In  
1801 the first of his Lectures 012 Painting were published, showing 
his continued admiration for the heroic and for Michelangelo. He 
was elected keeper of the Royal Academy in 1804 and edited 
Matthew Pilkington's A Dictionary o f  Painters in 1805, and wrote 
the introduction for William Blake's edition of R. Blair's The 
Crave. Although he said, "Blake is damned good to steal from," 
he introduced the younger artist to Joseph Johnson, his only com- 
mercial publisher. In 1810 he was re-elected professor a t  the 
Royal Academy. His pupils included Sir Thomas Lawrence, Sir 
David Wilkie, William Etty, W. Mulready, B. R. Haydon, Sir 
Charles Eastlake and Sir Edwin Landseer, his "little dog-boy." 
He died on April 16, 1825, a t  Putney Hill, and is buried in St. 
Paul's cathedral. 

His diminutive size and bitter wit made him one of the best- 
known figures in London artistic life. His mannered drawings of 
elongated women and dreamlike paintings had and still have an 
influence on European imaginative painting. 

BIBLIOGRAPHY.-Life by John Knowles, prefixed to the collected 
Works  (1831) ; Eudo C. Mason (ed.), The  Mind o f  Henry Fuseli 
(1951) ; Nicolas Powell, T h e  Drawings of Henry Fuseli (1951) ; 
Frederick Antal, Fuseli Studies (1956). (C. N. P. P.) 

FUSEL OIL, the term applied to the mixture of volatile, 
oily liquids of characteristic odour and taste produced during 
alcoholic fermentation processes. 

The fusel oil alcohols and their esters find wide use as specialty 
solvents and plasticizers in the lacquer, plastic coating and phar- 
maceutical industries. 

In industrial alcohol plants, fusel oil alcohols and ethyl alcohol 
are recovered from the fermented liquors and separated from each 



Constituent 

Isobutyl alcohol . 23.9-12.2 24.35 
n-Butyl alcohol . 

14.6-23.4 55.3 68.76 77.8 
Isoamyl akohol . 36.3-59.1 - 
n-Amy1 alcohol . . . . 4.3 
Undetermined . , . 4.8- 3.0 - 0.04 6.5 

FUSIBLE ALLOYS-FUSTEL DE COULAhTGES 953 
other by complicated distillation processes. Very little fusel oil raises the temperature above a predetermined limit. 
is recovered by the beverage industry. In small doses fusel oil FUSION. I n  business and finance, fusion is a term signify- 
alcohols cause thirst and headache. In larger doses they are ing a complete combination of several concerns into one. Fusion 
convulsive poisons. is accomplished by two methods, by merger and by consolida- 

The amount produced is comparatively small and is dependent tion. When the fusion of two or more business organizations 
on the raw materials used and the conditions of fermentation. The takes place by merger one of them absorbs the other or others, 
gallons of fusel oil produced per 1,000 gal. of ethyl alcohol for maintaining its own corporate existence under its own charter 
the principal fermentation raw materials are: blackstrap molasses (amended if necessary), and taking either its own name or that 
4-5; evaporated cane juice 1-2; corn 4-5; degerminated corn of one of the concerns absorbed. All of the concerns to a merger 
2.5-3.0; wheat 2-3; rye 2-4; potatoes 5-11; sulfite liquor 2-3. which are absorbed into the remaining one give u p  their charters 

Fuse1 oil is a mixture of n-amyl, active amyl, isoamyl, isopropyl, and corporate existence. 
n-propyl, n-butyl and isobutyl alcohols with traces of various When fusion by consolidation takes place two or more com- 
esters. As indicated by the table the percentage composition panies organize a new company, transfer to it  all of their assets, 
varies with the raw materials used. and then dissolve their own respective organizations. In  popular 

A typical fusel oil will contain 607~-70% of amyl alcohols, the usage the terms fusion, merger, consolidation, and several others 
remainder being lower alcohols, primarily n - ~ r o ~ y l  and isobutyl are often confused and used incorrectly. Fusion is the general 
alcohol. Distribution of the amyl alcohols present is approximately term embracing both mergers and consolidations. If companies 
80%-85% isoamyl alcohol, 10%-1j% active amyl alcohol, with A, B and C fuse by merger, two of them, let us say B and C, will 

go out of existence and all of their assets will go t o  build up  the 
enlarged company A.  If,  however, companies X, Y and Z are to  be 
consolidated, all of them will go out of existence and their assets 
will go to form the new company under a new charter. 

For Fusion in Physics see HEAT. 
FUST, JOHANN (c. 1400-1466), early German printer, 

belonged to a rich and respectable burgher family of Mainz, which 
is known to have flourished from 1423, and t o  have held many 
civil and religious offices. Johann Fust appears to have been a 
money-lender or banker. He advanced money to Gutenberg 

perhaps a trace of n-amyl alcohol. (apparently 800 guilders in 1450, and another goo in 1452) for 
Unlike ethyl alcohol the fusel oil alcohols do not seem to be carrying on his experiments in printing, and, in 1455, brought a 

produced 
the action of the yeast enzyme 'ymase On glucose, but suit against Gutenberg to recover the money he had lent, claiming rather by its action on the protein impurities and protein decompo- 2,020 jmOre correctly 2,026) guilders for  principal and interest. 

sition products (amino acids) present in the fermentation liquors. It appears that he had not paid in the 300 guilders a year which 
(D' G' he had undertaken to furnish for expenses, wages, etc., and, FUSIBLE ALLOYS, which generally are composed of bis- according to Gutenberg, had said that he had no intention of muth, lead and tin, possess the property of at cornpara- claiming interest. The suit was apparently decided in Fust's tively low temperatures, below the melting point of tin. They are favour, Nov. 6, 1455, in the refectory of the Barefooted Friars of used as soft "lders and for plugs in Oxygen tanks, Main', when Fust made oath that he himself had borrowed I ,5  jo 

sprinkler systems, etc. Newton's fusible alloy (named after Sir guilders and given them to Gutenberg. The 42-line Bible known 
Isaac Newton) contains 50 parts of bismuth, 31.25 of lead and 18.7 j 
of tin; that of Jean Darcet (1725-IgOI), parts of bismuth with as Gutenberg's, of which the Mazarin library bears the date 

each of lead and tin; and that of Valentin Rose the elder I4S6, is a preponderance have 

('736-71), 5- of bismuth with 28.1 of lead and 24.1 of tin. These been printed Fust and Peter SchGffer, of Gernsheim, who is 
between g I O  and 950 C, Mercury also is sometimes used as have been a at in I449. him, probably 

an ingredient, The addition of gives still greater fusi- I45.5, Fust gave his daughter, D ~ n a  Or Christina, in mar- 

bility; in Wood's metal, for instance, which is Darcetjs alloy with riage. Their first certain publication was the Aug. I4, I4572 
half the tin replaced by the melting point is lowered a folio of 350 pages. the first printed book with a complete date, 

to 660-71~ c,; while another alloy containing parts of bismuth, and remarkable for the beauty of the large initials printed each in 

8 of lead, 4 of tin and 3 of softens a t  about 550 and is two colours, red and blue, from types made in two ~ ieces .   he 

completely liquid a little above 60". By the addition of mercury 'salter was with the same types, '549 (Aug. 291, 14907 

to D ~ ~ ~ ~ ~ > ~  alloy the melting point may be reduced as low as I 502 (Schoffer's last publication) and I 516. I n  addition to the 

45". works already mentioned Fust and Schijtier printed: Durandus, 
These fusible alloys have the peculiarity of expanding as they Rationale divinorum oficiorum folio, 160 leaves; the 

cool; R ~ ~ ~ > ~  alloy, for instance, remains pasty for a considerable Clementi~ze Constitutions, with the gloss of Johannes Andreae 
range of temperature below its fusing point, contracts somewhat (14601, 51 leaves; Biblia Sacra Latina (1462), folio, 2 VO~S.,  242 
rapidly from 80' to j j O ,  expands from 55" to 3 j 0 ,  and contracts and 239 leaves, 48 lines to a full page; the Sixth ~ o o k  of ~ e c r e -  
again from 35" to o O.  For this reason they may be used for taking tals, with Andreae's gloss, Dec. 17, 1465, folio, 141 leaves; ~ i c e r o ,  
casts of anatomical specimens, making impressions of woodcuts, De oficiis (146.5)~ 4t0, 88 leaves, the first edition of a   at in clas- 
etc., the expansion on cooling securing sharp impressions. sic and the first book containing Greek characters, while in the 

B~ suitable modification in the proportions of the components, colophon Fust for the first time calls Schoffer "puerum suum"; 
a series of alloys can be made which melt at various temperatures the same, Feb. 4, 1466; Grammatzca rhytmica (1466), folio, 11 

above the boiling point of water; for example, with eight parts leaves. They also printed in 1461-62 several papal bulls,   roc la- 
of bismuth, eight of lead and three of tin the melting point is mations of Adolf of Nassau, etc. 
1230, and with eight of bismuth, 30 of lead and 24 of tin it  is F U S ~  is said to have gone to Paris in 1466 and to have died of 
1720. With tin and lead only in equal proportions it is 2 4 1 ~ ,  the plague which raged there in August and September. H e  was 
Such alloys are used for making the fusible plugs inserted in formerly often confused with the famous magician Dr. Johann 
the furnace crowns of steam boilers, as a safeguard in the event Faust, who, though an historical figure, had nothing to do with 
of the water level being allowed to fall too low. When this him (see fa us^). 
happens the plug, being no longer covered with water, is heated See the articles GUTENBERG, JOHANN and TYPOGRAPHY. 
to such a temperature that it melts and allows the contents of FUSTEL DE COULANGES, NUMA DENIS (1830- 
the boiler to escape into the furnace. In  automatic fire sprink- 1889), French historian, was the originator of the scientific ap- 
lers the orifices of the pipes are closed with fusible alloys which proach to the study of history in France. He was born in Paris 
melt and liberate the water when an outbreak .of fire in the room on March 18, 1830, of Breton descent. After studying a t  the 



FUS' 
Gcole Kormale SupCrieure he  was sent to  the  French school a t  
Athens in 1853. directed some excavations a t  Chios and wrote a 
historical account of the  island. From 1860 to  1870 h e  was pro- 
fessor of history a t  the  faculty of letters a t  Strasbourg, where 
he  had a brilliant career as  a teacher. Subsequent appointments 
included a lectureship a t  the Gcole Normale Supkrieure in Feb. 
1870. a professorship a t  t he  Paris faculty of letters in 187j, the 
chair of medieval history a t  the Sorbonne in 1878 and the  director- 
ship of the h o l e  Normale in 1880. H e  died a t  Massy,  Seine-et- 
Oise, on Sept.  1 2 ,  1889. 

Fustel's historical thought had two main tenets:  t he  importance 
of complete objectivity and  the  unreliability of secondary sources. 
B y  his teaching and example he  thus established the  modern idea 
of historical impartiality a t  a time when most French historians 
wrote  like Chateaubriand and when few had any  qualms about 
combining the careers of historian and politician, and his insist- 
ence on the  use of contemporary documents led t o  the  very full 
use of the  French national archives.in the 19th century. Fustel. 
however, was no  paleographer and his fondness for  manuscript 
sources was occasionally responsible for major  errors of judgment. 
His  work has long been superseded, but  his influence on the de- 
velopment of historical studies in France will endure. 

Apar t  from La Cite' antique (1864), a study of the  par t  played 
b y  religion in the  poIitica1 and I 1 
social evolution of Greece and 
Rome,  most of Fustel's work was 
related to the  study of t he  polit- 
ical institutions of ancient France 
and of the Germanic invasions 

pendant l'e'poque ~ne'rovingienne 
(1889) ; Les Origines du sy s t ime  
fe'odal: le be'ne'fice et le patro?zat 
(1890) ; and Les Transforma- 
tions de la royar~te' penda~zt 

DESION FOR 
SWANSDOWN 

- 

under the  Roman empire. T h e  
first volume of the  Histoire des in- 
st i tut ions politiques de l'ancienne 
France appeared in 187 j ; i t  was 
subsequently recast and pub- 
lished in three volumes : La Gaule 

l'e'poque carolir~gien9ze (189 2 ) .  

See J .  M .  Tourneur-ilumont, 
Fustel de Coulanges, 1830-1889 
(1931) ; J .  Herrick, T h e  Historical 
T h o u g h t  o f  Fustel de Cozllanges 
(1954). (B, J, R.) 

FUSTIAN, a technical te rm 
descriptive of an  important class 

DESIGN FOR 
IMPERIAL SATEW 

AND LAMBSKIN 

of cotton fabrics comprising sev- 
eral distinctive types and vari- 
eties of which moleskin, cordu- 
roy, and  velveteen are  the three 
principal types. Each  of these 
types also comprises various mod- 
ifications in respect of the minor 

romaine (1891); L'lnvaston Ger- 
ma9ziqz~e e t  la fin de  l'empire DESIGN FOR 

REVERSIBLE SATEEN 

(1891) ; and La  Monarchie fran- 
azLe (1888). to  a h i c h  were added 

DESIGN FOR 
CANTOON 

DESIGN FOR MOLPKIN 

DESIGN FOR 
BEAVERTEEN 

exception of swansdown and vel- I 1 
veteen, are firm and  FIGS. 1 TO 7.-FUSTIAN DESIGNS 

textures of great strength and durability, adapted for  hard wear 
a n d  chiefly employed in the production of clothing fo r  both sexes. 
These characteristics are  obtained b y  emp!oying warp  threads 
usually of folded yarn and of great strength, in combination 
with a relatively high rate of picks per inch, of soft-spun single 
weft. 

details of their construction, such 
as  beaverteen, cantoon or diag- 
onal. imperial sateen or swans- 
down, lambskin and other vari- 
eties. Fustian fabrics, with the 

'IAN 

DESIGN FOR 
BEAVERTEEN 

The simplest varieties of fustian fabrics are those known as 
imperials, comprising swansdown, lambskin and reversible sateen, 
of which the designs showing the  weave structures a r e  given in 
figs. I ,  2 and 3 respectively. 

Swansdown.-Swansdown is 
based on the five-end weft face 
satin weave, but with two contigu- 
ous warp threads raised together, 
instead of singly, as indicated in tne 
design, fig. I. After weaving, these 
fabrics are submitted to an opera- 
tion of perching or raising, in order 
to develop on the face side of the 
fabric a soft furry nap or down 
which characterizes a swansdown 

FIG,  8 ,  - F I N E - R I B B E D  fabric and gives it additional warm- 
O Y  FROM ing properties suitable for under- 

D E S I G N  I N  FIG. 9 
cloth~ng and night attire. One qual- 
ity of swansdown contains 60 warp 

threads per inch, of 18s T., and rzo picks per inch, of 20s soft weft 
of good quality to develop a good nap. 

I m p e r i a l  Sateen.-Imperial sateen is virtually swansdown of 
stronger and heavier texture and based on the eight-end weft face 
satin weave structure, but with two contiguous warp threads raised 
together, as indicated in the design, fig. z.  This weave produces rela- 
tively longer weft floats and permits of a greater density of picks being 
inserted in the fabric. When perched on the face side, imperial sateen 
is sold as lambskin, from the long, soft and woolly nap. I t  is also some- 
times dyed and finished to imitate a light texture of moleskin. A good 
quality of lambskin contains 46 warp ends of 2/2os, and 450 picks of 
zos weft, per inch; while a medium quality of dyed imperial sateen 
contains 68 warp ends of 16s T. and 150 picks of 16s weft, per inch. 

Reversible imperial is a variation of imperial sateen simply by float- 
ing the weft equally on both sides of the fabric, as indicated in the 
design, fig. 3, showing the weave structure of this variety of which a 
good quality contains 62 warp ends of 14s T. and 330 picks of 30s 
weft, per inch. 

Cantoon.- cantoon or diagonal is a strong and compact texture 
produced with fine diagonal cords or ribs of twill running a t  a low 
angle of about 18", and based on the twill 
weave structure indicated in fig. 4. I t  is usu- 
ally dyed a fawn or a drab hue, perched on 
the back, and largely employed for men's and 
ladies' riding and sporting habits. A good 
quality of cantoon contains 54 warp ends of 
zlzos, and 400 picks of zos weft, per inch. 

Moleskin.-Moleskin is a thicker, strong- 
er, and heavier texture than other varieties of 
fustian and is more suitable for men's cloth- 
ing requirinq very hard wear and durable 
qualities, and especially for rough occupations 
as iron and brass moulding, navvying, and 
similar work. Moleskin is a semicompound 
texture consisting of one series of warp 
threads and two series of weft, viz., face picks 
and back picks (of the same kind of weit) in- 
serted in the ratio of two face ~ i c k s  to one 

FIG. 9-D E S  I G N FOR 
F I N E - R I B B E D  CORDUROY 
F A B R I C  
Shown in Fig. 8, contain- 
ing  two pi le picks t o  one 
back pick 

back pick, uniformly, as indicaied in fig. 5 ,  showing a design tor a 
moleskin fabric which is virtually a stronger and heavier texture of 
uncut ve1vett:en (q .o . ) ,  as described in a separate article. A moleskin of 
good quality contains 38 warp ends of 3/34s and 400 picks of 14s weft, 
per inch. 

Beaverteen is virtually a light texture of moleskin which, after weav- 
ing, is dyed, printed, and perched on the back to produce a short nap. 
Two designs for beaverteen are given in figs. 6 and 7. The design fig. 
6 will produce what is practically a tabby back beaverteen, with three 
face picks to one back pick; while the design fig. 7, will produce a 

, fabric with two face picks to one 
back pick, and a three-end weft 
twill back which is better for perch- 
ing. A good quality of beaverteen 
contains 32 warp ends of 21185, 
and 280 picks of 18s weft, per inch. 

C o r d u r o y  and Velveteen.-  
Unlike other varieties of fustian 
fabrics, corduroy and velveteen are 
characterized by having a short 
~ I u s h  or velvet weft aiIe formed on 

kIG,  10,-CORDUROY {he face of the fabric. In corduroy, 
RIBS,  WOVEN FROM THE DE. the pile is formed in a series of more 

S I G N  I N  FIG. 11 or less crowned ribs or cords of uni- 
form width extendine lenethwise of 

the fabric, in the direction of warp threads; while inUvelGteen, the 
plle forms an even and level surface. In both of these types of fabric 
the pile surface is developed subsequent to weaving, by submitting the 
cloth to an operation of fustian cutting in which the face or pile picks 
of weft are severed, either manually or mechanically, by means of 
special knife blades or circular discs, thereby causing the severed weft 



FUSTIC-FUTURES 
threads to assume a vertical position and thus constitute the tufts of 
pile which characterize these fabrics. 

Corduroy fabrics consist of a foundation texture based on the three- 
end or four-end twill or other simple weave structure that will ensure 
sufticient stability in the fabric. The cords are usually of uniform 
width, and sometimes of different width, in the same fabric. When the 
cords are of uniform width, they are formed at regular intervals rang- 
ing from three to 16 or 20  warp threads, uniformly, chiefly according 
to the width of cords required and the style of clothing for which the 
fabric is intended, as, for example, suits for artisans, or for sporting 
and riding suits for both men and women. 

Corduroy fabrics are produced in a variety of different textures, 
styles and qualities, according to the special purpose for which they 
are intended. The simplest variety, and one of the neatest styles em- 
ployed for boys' and men's clothing is commonly termed thickset 
corduroy of which an example is illustrated in fig. 8. This fabric is 
constructed with two pile picks to one back pick, uniformly, in ac- 
cordance with the design shown in fig. 9, which is for a corduroy fabric 
formed with a three-end twill back, though it may be formed with a 
tabby back. The cords in this example recur 
on the smallest possible number of warp 7 1  
threads, biz, three, with two cords constitut- 
ing one repeat of the design which, therefore, 
repeats on six warp threads, as indicated. A 
corduroy fabric constructed with much wider 
and bolder cords is illustrated in fig. 10, of 
which the design is given in fig. 11. This ex- 
ample is based on the four-end 2 x 2 twill 
foundation texture. with two ~ i l e  nicks to one 
hack pick, and with the coids k u r r i n g  at I 1 
regular intervals of eight warp threads, uni- 
formly, as indicated in the design. Corduroy 
fabrics comprise many other modifications of W I D E - R I B B E D  

structure both in respect of their foundation I N  

textures and also in the particular manner of 'O. C O N T A I N ' N G  ' ILE 

intersecting the pile picks with the stitching or 'ICKS O N E  BACK 'ICK 

binding warp threads that form the cuttings or furrows between the 
cords: hut the two examples here given will serve to indicate the gen- 
eral principle of their construction. See also the article VELVETEEE*'. 

See H. Nisbet, Gralrziizar of Textile Design ( 1 9 2 7 ) .  (H. N.) 
FUSTIC, YELLOWWOOD or OLD FUSTIC, is the 

wood of a large tree (Chlorophora tinctoria! of the mulberry fam- 
ily (Moraceae, q.v.) growing in the \.lTest Indies and tropical Amer- 
ica. The best quality comes from Cuba and the poorer from 
Jamaica and Brazil. I t  is still employed in the form of extract 
for wool dyeing. mainly in conjunction with other dyewoods, for 
the production of browns, olives and compound colours, and for 
deadening the shade of blacks. The mordant mainly in use is 
bichromate of potash, and the olive yellow thus obtained is 
fairly fast to light. I n  other respects, the dyeing properties of 
this wood closely resemble those of quercitron bark. I t  contains 
two colouring matters, morin and maclurin, of which the former 
is the more important. The dyestuff termed young fustic, or  
zante fustic and Venetian sumach, is the wood of the smoke tree 
(Rhus Cotinr~s),  a southern European and Asiatic shrub of the 
Cashew family (Xnacardiaceae). (A. G. P.) 

FUTURE FARMERS OF AMERICA is the national or- 
ganization of boys studying vocational agriculture in the public 
secondary schools under provisions of the national vocational edu- 
cation (Smith-Hughes) acts. Organized in 1928, it serves to moti- 
vate and vitalize the systematic instruction offered to students 
of vocational agriculture, and to  provide further training in 
farmer-citizenship. I t  is a nonprofit, nonpolitical, farm youth 
organization of voluntary membership with dues of ten cents per 
member per year. The  motto of the organization is: 

"Learning to do 
Doing to learn 
Earning to live 
Living to serve" 

There are four grades 'or degrees of active membership: "Green 
Hand," "Chapter Farmer," "State Farmer" and "American 
Farmer." The first two of these grades or degrees are under the 
control of the local chapters. The state FFA organizations specify 
the requirements for "State Farmer" membership and the national 
FFA determines the requirements for the ";\merican Farmer" 
title. I n  addition to  the youthful officers of the local, state and 
national FFA organizations, teachers of vocational agriculture 
serve as local chapter advisers. and state and national supervisors 
of agricultural education serve as state and national advisers. The 

executive secretary arid the treasurer of the  F F A  a r e  adults, offi- 
cials in national vocational agricultural education. T h e  national 
adviser is the chief of the agricultural education service of t he  
U.S. office of education. 

Programs of work participated in b y  all members a re  set  u p  an-  
nually by  most chapters, each state association and the national 
organization. All FFA activities are  boy-initiated and boy- 
directed. Local chapters often engage in crop and animal hus- 
bandry projects to supplement their class work. I n  many cases 
the crops and animals raised are sold a t  community auctions with 
financial benefits both to the individual members and  to  the  treas- 
ury of the local group. I n  some cases F F A  products are  exhibited 
a t  local fairs. 

An official statement of specific aims and  purposes of the F F A  
lists twelve specific purposes as follows: 

"I. T O develop competent, aggressive, rural and agricultural leader- 
ship. 

2 .  To create and nurture a love of country life. 
3 .  To strengthen the confidence of farm boys and young men in 

themselves and their work. 
4. To create more interest in the intelligent choice of farming oc- 

cupations. 
j. To encourage members in the development of individual farm- 

ing programs and establishment in farming. 
6. To encourage members to i m ~ r o v e  the farm home and its sur- 

roundings. 
7.  To participate in wotthy undertakings for the improvement of 

agriculture. 
8. To develop character, train for useful citizenship and foster 

patriotism. 
9. To participate in cooperative effort. 

10. To encourage and practice thrift. 
11. To encourage improvement in scholarship. 
1 2 .  To provide and encourage the development of organized rural 

recreational activities." 

National headquarters of the Future  Farmers of America is 
located in the agricultural education service; United States office 
of education. National conventions are held annually in Kansas 
City, Mo., a t  the time of the American Royal Livestock show. 

See also RCRAL EDUCATION. (W. W. Wx.) 
FUTURES, contracts which consist of a promise to deliver 

specified quantities of some commodity. foreign exchange, etc., 
a t  a specified future time. The  obligation is usually for a single 
quantity in a given month;  e.g., ~ o , o o o  bu. o f ,  wheat in May.  
Futures are thus a form of security, analogous to  a bond or  prom- 
issory note. They are traded like any other security. and m a y  be  
bought and sold many times before the date of maturity.  I n  a 
competitive market their price is determined. like a n y  other,  a t  
the level where the quantity demanded is equal t o  the quant i ty  
supplied. If a contract to deliver ~ o , o o o  bu. of wheat in M a y  is 
sold for $9,000. the price of " May  wheat" is said to  be  90 cents 
per bushel. The price of futures depends mainly on the expected 
future course of their prices. and on the expected "spot" price 
(i.e., the price of the commodity in current transactions) a t  t he  
date of maturity of the contract. Thus if the price of " May  
wheat" in December is high, this indicates a general expectation 
that wheat will be scarce and its spot price high in May .  There  
is no necessary limit to the extent b y  which the spot price can 
exceed the futures price. There is, however, a limit on the extent 
to which the futures price can exceed the spot price. as com- 
modities can be held for sale a t  a future date. Thus  if i t  costs 5 
cents per bushel t o  carry wheat from December to  May ,  and if 
in December the spot price is 90 cents and the  futures price 
$ I . o ~  per bushel, an operator by  buying spot wheat and selling 
May  futures in December, and fulfilling his futures contract b y  
delivering in May the nhea t  bought in December, would make a 
profit of 10 cents per bushel. The  prospect of these profits would 
bring a rush of buyers into the December spot market,  raising 
the price there, and a rush of sellers into the M a y  futures mar-  
ket,  lowering the price there. and the difference between the two 
prices ~vould soon fall to j cents or less. 

The main justification of the ' f ~ t u r e s  contract is t ha t  i t  permits 
specialization between two elements of the economic process- 
the function of holding commodities (or other assets) and the  
function of bearing the risk of price changes. Without the  fu-  
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tures contract anyone who held stocks of goods in the course of 
business \vould have to take the risk of changes in the price of 
these goods. By selling futures that mature in the month \\hen 
he  expects to sell his stock, the holder removes from his calcu- 
lations any uncertainty about the future price of the goods a t  the 
t ime when he expects to sell them. Thus if a grain dealer has in 
October a stock of 5,000 bu. of wheat that he expects to sell 
in December, he can sell j.ooo bu. of "December f u t u r e s " 4  e., 
he enters into a contract to deliver 5.000 bu. in December a t  
a price fixed in October. This is the simplest form of the opera- 
tion known as "hedging." I t  may  be used by anyone who in the 
regular course of his business finds himself obliged to hold stocks 
of-goods, and who wishes to avoid speculation as to changes in the 
price of this stock. On the other hand the speculator who buys fu- 
tures, in the hope of selling them later at a profit, or of buying spot 
a t  a lower price when the contract matures, is enabled to speculate on 
price changes without the burden oi holding title to the commodity. 

Although hedging makes the future price certain, it is not neces- 
sarily advantageous. If the "hedger" thinks that the spot price in 
December mill be so much higher than the current price of December 
futures, that the risk of this expectation not being fulfilled is worth 
taking, he ~irill not hedge but \vill simply hold his stock for sale at the 
spot price. The lower the futures price relative to the anticipated spot 
price, the greater is the premium paid for insurance against price 
changes, and the less advantageous it is to hedge. 

With the abandonment of the international gold standard in 1931, 
and the subsequent wide fluctuations in'foreign exchange rates, the 
futures, or "forward market" in ioreign exchange became an impor- 
tant part of the mechanism of international trade. As before, it re- 
sulted in a specialization between "traders" and "speculators," with 
possible advantage to both. (K .  E. B.) 

FUTURISM: see PAINTING; POST-IMPRESSIOKISM. 
FUX, JOHANN JOSEPH (166~-I  741)) Austrian musician, 

was born a t  Hirtenfeld. Styria. I n  1696 he was organist a t  one of 
the  principal churches of Vienna, and in 1698 \i7as appointed by 
the emperor Leopold I as his "imperial court-composer," with a 
salary oi about £6 a month. At the court of Leopold and of his suc- 
cessors Joseph I and Charles VI, Fux remained for the rest of his life. 
To his various court dignities that of organist at  St. Stephen's cathedral 
was added in 1704. Fux died at Vienna on Feb. 14, 1741. The 
18 operas which Fux wrote do not differ essentially from the style of 
the Italian opera seria of the time. Oi greater importance are his 
sacred compositions, psalms, motets, oratorios and masses, among the 
latter the celebrated Missa canonica which is written in canon through- 
out. ..ls a contrapuntist and musical scholar generally, Fux was 
unsurpassed by any of his contemporaries, and his great theoretical 
work, the Gradus ad Parnassu~n (Vienna. I ~ Z S ) ,  written in Latin, long 
remained by far the most thorough treatment of counterpoint and its 
various developments. 

FUZULI (d .  I j j b ) ,  Turkish poet, is the outstanding figure in 
the classical school of Turkish literature. Very little is known 
of his life. His real name u-as Mohammed bin Suleyman and, 
probably born a t  Hilla, he never left Iraq. When in 1534 Suleiman 
the Magnificent conquered Baghdad, Fuzuli presented a kaside 
(congratulatory poem) to  him. H e  received little favour, how- 
ever,  and he never seems to have achieved the status of the court 
poets of Istanbul. His famous Shikeyetnalne ("Complaint") sar- 
castically comments upon his failure to receive even the small 
pension granted to him. Victim of a plague, he is buried a t  
Kerbela. Although born in an  Azeri Turkish-speaking area and 
himself writing in this dialect, he studied also early Ottoman poets, 
particularly the great Chagatai poet Nevai, and achieved a syn- 
thesis of all these influences and the Persian classics, soon becom- 
ing recognized as the great poet of the Turkish world. There is a 
pervading strain of melancholy in his work. This is very evident 
in his romance of the unhappy love of Leyla and Mecnun, a story 
well known in Moslem literature, which is imbued with mystic 
passion and contains some of his best poetry. His Divan (book of 
collected poems) contains most of his other works. Fuzuli's in- 
tense sincerity overcomes the restrictive clichCs of conventional 

literary forms and communicates to the reader the poet's own 
emotion. 

BIBLIOGRAPHY.-A. N. Tarlan (ed.), Fuzuli Divani, in Roman script 
(1950). The Divan are also to be found in Kulliyat-i Fuzuli (1924). 
For the Leyla and Mecnun see edition by X. H. Onan (1956) and, with 
Eng. trans. by Sofi Huri, in Fuzuli ikfemorial Volunze (19 58) .  (F ,  I.) 

FYN or F f i i ~ ~ x ,  one of the larger Danish islands, second in 
size to Zealand (Sj6lland) lying between that island and south 
Jutland. Area, 1.1 j I  sq.mi. I t s  physical features are similar to 
those of eastern Jutland. Pop. ( 1 9 j j )  366,323. (See DENMARK.)  

FYRD, the name given to the English militia during the 
Anglo-Saxon period (see ~ I I L I T I A ) .  I n  earlv times the ealdor- 
man of the shire was probably charged with'the duty  of calling 
out and leading the fyrd ,  which appears always to have retained 
a local character, as during the time of the Danish invasions we 
read of the fyrd of Kent ,  of Somerset and of Devon. I t  is prob- 
able that originally all free landholders were required to attend 
the fyrd. and exemption from this duty was only very sparingly 
granted. The fyrd  was gradually superseded by the gathering of 
the thegns and their retainers. but it was occasionally called out 
for defensive purposes even after the Norman Conquest. 

FYT, JAN ( I ~ I I ? - 1 6 6 1 ) .  Flemish painter of animals, was 
horn a t  Antwerp. H e  was registered apprentice to Hans  van den 
Berghe in 1621. At 2 0 ,  young Fy t  entered the gild of St. Luke 
as a master, and from that  time until his death in 1661 he pro- 
duced a vast number of pictures in which the bold facility of 
Snyders is united to the powerful effects of Rembrandt. There 
never was such a master of technical processes as Fyt  in the 
rendering of animal life in its most varied forms. H e  was not 
clever a t  figures. and he sometimes trusted for these to the co- 
operation of Cornelius Schut or LVilleborts. while his architectural 
backgrounds were sometimes executed by Quellyn. "Silenus 
amongst Fruit and Floners," "Dlana and her Nymphs with the 
Produce of the Chase." and "Dead Game and Fruit in front of a 
Triumphal Arch" are specimens of the co-operation respectively 
of Schut, LVilleborts and Quellyn. These pictures are also Eyt's 
masterpieces. The earliest dated work of the master is a cat grab- 
bing a t  a piece of dead poultry near a hare and birds, and executed 
in 1644. The latest dated work of Fyt  is a "Dead Snipe with 
Ducks," of 1660. Great power is shown in hunting scenes. 

FYZABAD, properly FAIZABAD. a city, the headquarters of a 
tehsil. a district and division of Uttar Pradesh, India. The city, 
comprising the municipal area of Faizabad-cum-4jodhya and 
cantonment. stands on the left bank of the Gogra river, 78 mi. by  
rail east of Lucknow. P o ~ . . ( I ~ ~ I )  of city 76.j82; of tehsil (355 
sq.mi.) 366,j77. T o  the east of Faizabad is the ancient site of 
Ajodhya (9 .v . ) .  

Faizabad was founded about 1730 by Sa'adat Ali Khan. It 
received its present name in the reign of his successor, and Shuja 
ud-Daulah. the third nawab, laid out a large town and fortified it. 
I t  was afterward the residence of the begums of Oudh. On the 
outbreak of the mutiny the officers of the Indian garrison were 
almost all murdered by their own troops. 

Faizabad is the headquarters of a military subarea. There is a 
government college, the Shri Saket Mahavidyalaya college af-  
filiated to Agra university. Sugar refining and trade in agricul- 
tural produce are important. 

FAIZABAD DISTRICT, lying between the two great rivers Gogra 
and Gumti, has an  area of 1,710 sq.mi. I t  is entirely alluvial and 
well wooded, and has a good climate. Pop. (1951) 1,481,796. 
Tanda, with a population in 1951 of 29,288, has the largest pro- 
duction of cotton goods in Oudh. 

FAIZABAD DIVISIOK has an  area of 12,069 sq.mi., and comprises 
the six districts of Faizabad, Gonda, Bahraich, Sultanpur, Partab- 
garh and Bara Banki. Pop. (19j1) 8,362,713. 



G-GABARDINE 

T H E  history of this letter began with the Latin 
alphabet. The Greek alphabet from which, through 
Etruscan, the Latin was derived, represented the 
voiced velar stop by its third letter gamma r , < or 

C. This passed into Latin and was used in its rounded form C,  
to represent the same sound in early times, e.g., in the word RECEI 

(probably an early dative form of rex, "king"), occurring in an 
early Latin inscription. The letter, however, came to represent the 
unvoiced velar stop, thus ousting K . This was probably due to 
Etruscan influence. To avoid confusion a new letter C was dif- 
ferentiated from C and used to represent the voiced velar, while 
C henceforward stood for the unvoiced velar only. The new 
letter was placed in the alphabet in the place of Greek Z (zeta) 
which was not required in the Latin alphabet. (See ALPHABET.) 

The uncial form of the letter in the 6th and 7th centuries was 5 or S . The form with rounded head L, from which our 
minuscule g is derived, appears first in Latin cursive writing about 
the beginning of the 7th century taking the place of such earlier 

forms as . I t  was Standardized in Carolingian as 3 . 
The minuscule flat-headed form was adopted by Irish writing of 
the 6th and 7th centuries, e.g., 3 or 5. Such a form had 

been in use in Latin cursive, e.g., L ( i t h  cent.), 3 (late 7th 

cent.), &(;th or 8th cent.). A form appears in Merovin- 3 
gian (pre-Carolingian French) writing in the 8th century, and a 

descendant of this was adopted into the Carolingian hand, not 

being entirely ousted by the round-headed form till the 11th 

century. 

The flat-headed form was adopted by the early English hand 
from the Irish and remained the only form of the letter in use in 
England until introduction of Carolingian writing by Norman 

scribes in the 12th century. Meanwhile certain changes had taken 

place in the sound represented by the letter. The voiced velar 
had become palatalized before the front vowels e and i. Thus the 
flat-headed form of the letter, the only form in use in pre-Norman 
England, represented the velar before back vowels, the palatal be- 

fore front vowels. I t  also stood for the sound now represented 

by y initially before front vowels. In  Middle English the palatal 
stop developed into the sound now represented by j, a similar 
change having taken place in the development of the Latin velar 

on the continent. This sound was therefore introduced to Eng- 

lish ears by the Normans, and in the Middle English period we find 
the two forms of the minuscule letter in use to represent different 
sounds. 3 represented the voiced velar (modern "hard" g) and 
the sound of j, 3 represented the palatal stop (y) and the sound 

of y. -4s the palatal stop (in such words as might, high, enough, 
etc.) disappeared from the language, the use of the flat-headed 

form was discontinued. I t  survived in remote parts, and by its 
similarity to the form of z produced confusion with the latter. 

In  modem English the letter represents two sounds: ( I )  the 
voiced velar; ( 2 )  the sound of j (di) before the vowels e, i and y 

AME OF FORM FORM OF LETTER 

CORINTHIAN 

T H E  DEVELOPMENT O F  T H E  LETTER "G" FROM T H E  P H O E N I C I A N .  THROUGH 
T H E  LATIN DOWN TO MODERN FORM 

in words of Romance origin-gesture, ginger, gymnastics (con- 

trast give, gilt). The combination gh often has the sound of f (as 
in cough, rough, laugh), yet not consistently, for in some words it 
is silent (ought, though, through). (B. F. C. A.; J. W. P.) 

I n  music, G is the name of the seventh note of the musical 

alphabet or otherwise the fifth note of the scale of C. I t  gives 
its name also to the treble (or violin) clef, the distinguishing 

sign of which denotes the G line. To  which it may be added that 
the said sign itself was originally nothing but a capital G which 

in the course of time has come to assume, as the resuit of various 
changes of shape, the conventionalized form with which we are 
now familiar. 

GA'ALIINJ see ARABS. 

GABARDINE, the term applied in the cloth trade origi- 
nally to a particular type of waterproofed fabric employed for 

the manufacture of raincoats, but later as a general description of 
several varieties of worsted, cotton, silk and union or mixture 
fabrics, embodying certain features in common and chiefly made 

into suits and overcoat's. I t  is a relatively strong and firm cloth 
somewhat resembling whipcord, but of lighter texture. 

Covert coating fabrics are virtually gabardines of a lighter tex- 
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ture suitable for summer wear and for use in hot climates. 

Because of the predominance of warp over weft threads in gab- 
ardine fabrics, the weft lies entirely at  the back and is therefore 
not visible from the front, a circumstance which allows the use of 
weft of inferior quality without loss of durability, for only the 
warp surface is exposed to wear. 

Although all varieties of gabardine fabrics have the same general 
textural appearance; they vary considerably in respect to the par- 
ticular t ~ ~ i l l  Tveave and in the character. quality and counts of ma- 
terial employed in their construction, as well as in the number of 
warp threads and picks of weft per inch in the fabric. 

Some gabardine fabrics are produced entirely from cotton yarn. 
The better qualities of these are made from super-grades of 
combed twofold warp and weft, while those of coarser texture 
and inferior quality are made from single yarn both for warp and 
weft. 

A so-called "voile gabardine" fabric of a more open and much 
lighter texture is produced entirely of silk. (H. N.;  X.) 

GABBRO, in petrology, is a group name for medium- or 
coarse-grained rocks consisting primarily of calcic plagioclase feld- 
spar and pyroxene ( q q . ~ . )  ; essentially gabbro is the plutonic equiv- 
alent of basalt. The word is of Florentine origin but unknown 
etymology. Xlthough basalt is often remarkably homogeneous in 
mineralogy and composition over vast areas, the gabbros are ex- 
ceedingly variable. Gabbroic complexes may include sizable 
masses consisting almost entirely of plagioclase (anorthosite); of 
pyroxene and olivine (peridotite) ; of pyroxene alone (pyroxenite, 
hyperite); of pyroxene and plagioclase (norite). Banded or 
layered complexes in which these and other mono- or bimineral 
varieties (dunite, troctolite! etc.) are well developed have been 
described from Montana, the Bushveld in South Africa and the 
island of Skye. There are also gabbro complexes which, while 
locally streaky and inhomogenous, are not regularly layered. 
Among these may be cited the great Sudbury, Ont., basinlike in- 
trusion or lopolith and some of the larger diabase sills, like those of 
Beaver Bay, Minn., the Palisades, K.J., and many of the Karoo 
diabases in South Africa. (For a brief description of lopoliths, 
sills and other forms see the article SILLS.) 

Prominent among the unlayered gabbro complexes are the so- 
called "massive" anorthosites, rocks consisting largely or entirely 
of plagioclase, exemplified by the famous Adirondack anortho- 
site, the Laramie, Wyo., complex and the anorthosites of eastern 
Quebec. 

Gabbros and anorthosites are considerably less abundant than 
either basalt or granite, but the complexes in which they occur 
are nevertheless often of immense size. About 60,000 sq.mi. of 
eastern Canada is underlain by anorthosite, for instance, the 
Saguenay mass alone accounting for a tenth of this. The Illorin 
anorthosite in the same area occupies 1,000 sq.mi. and the nearby 
Adirondack anorthosite is exposed over an area of about 1,500 
sq.mi. The Bushveld complex underlies an area of about 20.000 

sq.mi. and the Great Dyke of Rhodesia, another layered complex, 
has been traced for more than 300 mi. 

Although these large masses are generally supposed to provide 
the best sample of the deep lithosphere, they often appear to be 
floored over most of their outcrop area; they are usually laccoliths, 
lopoliths or sills. The Canadian anorthosites are thought to be 
laccolithic, the Adirondack anorthosite a floored sheet. The thick- 
ness of the Sudbury lopolith is estimated a t  two miles, that of the 
Bushveld at  three miles. 

Gabbros are sometimes quarried for dimension stone (the "black 
granite" of commerce) and the San Marcos gabbro of southern 
California is used for gauge blocks, but the direct economic value 
of gabbro is slight. Far more important are the primary mineral- 
izations of nickel, chromium and platinum, which occur almost 
exclusively in association with gabbroic or related ultrabasic 
rocks. Primary magnetite (iron) and ilmenite (titanium) min- 
eralizations are often intimately associated with gabbroic com- 
plexes. 

O r i g i n  a n d  Composition.- In the layered gabbroic complexes 
it is rather generally assumed that segregation is attributable to 
some form of rhythmic or oscillatory crystal fractionation of 

basaltic magma under gravity control. Xlthough there is much 
incidental laboratory support for the notion that any one of 
these varieties could crystallize from a magma of approximately 
basaltic composition, the notion that they in fact do so is substap- 
tially an ad hoc hypothesis, and the details of the process, par- 
ticularly as regards the rhythmic or oscillatory nature of the 
fractionation, are vague. I n  the gabbro complexes that are not 
regularly layered, the passage between different members of a com- 
plex tends to be gradational rather than discontinuous, as in the 
layered variety. Interstitial micropegmatite, practically unknown 
in the sharply layered complexes, is common in these, in which it is 
not infrequently concentrated in rather irregularly bounded zones: 
seams or pods. Sometimes considered to be of hydrothermal 
origin, it is more often regarded as an end-stage derivative of 
crystal fractionation. At Pigeon point (Minn.), Beaver Bay, Sud- 
bury and Duluth (Minn.) the micropegmatite occurs in masses 
large enough to collect and, sometimes, large enough to map. Field 
associations of this kind, together with much laboratory evidence 
based on phase equilibria, led to N. Bowen's hypothesis of the 
origin of granitic magma by crystal fractionation of basaltic 
magma. (See GEOCHEMISTRY: Geochemistry o j  the Litlzosphere: 
The Reaction Series). 

The plagioclase of the anorthosite members of layered complexes 
is ordinarily labradorite or bytownite but, in the absence of layer- 
ing, plagioclase more basic than calcic andesine is uncommon. 
Anorthosite dikes are very rare, and effusive equivalents of an- 
orthosite are unknown. The massive anorthosites, like the layered 
ones, are probably crystal accumulates: as suggested by Bowen, 
though the scale at  which the process takes place must be stag- 
gering. 

The Duluth lopolith is a notable exception to the rather arbi- 
trary dichotomy between layered and unlayered gabbro complexes. 
The lower part of this mass has the average composition of an 
olivine gabbro but is strongly banded, individual bands varying 
in composition from anorthosite to peridotite. The upper portion 
is a comparatively homogeneous feldspathic gabbro, locally patchy 
and streaky but not sharply banded. Between the two major di- 
visions, and again at  the top of the feldspathic gabbro, is a zone 
of so-called "red rock," granophyre or micropegmatitic granite. 

What is actually visible of most gabbro complexes is conven- 
iently summarized by supposing that they are in general either 
of the sharply banded type, with ultrabasic derivatives: or of the 
unbanded type, with associated granitic or granophyric derivatives. 
The geology of the Duluth mass suggests that this distinction 
reflects observational limitations rather than any fundamental 
petrological distinction. ( In this connection it may be noted 
that a granophyre facies occurs in the Bushveld complex, though 
there is much controversy about its relation to the gabbro.) 

(F. Cs.) 
GABELENTZ, HANS CONON VON DER (1807- 

1874), German linguist and ethnologist, born at  Altenburg on 
Oct. 13, 1807, was thc only son of Leopold von der Gabelentz, 
chancellor and privy-councillor of the duchy of Altenburg. H e  
studied at Leipzig and Gottingen and after 1830 held various 
public offices. H e  died at  Lemnitz, in Saxe-Weimar, on Sept. 3, 
1874. 

Gabelentz is said to have learned no fewer than 80 languages, 
30 of which he spoke fluently. Immediately after quitting the 
university, he followed up his Chinese researches by a study of 
the Finno-Ugrian languages, which resulted in the publication 
of his Ele'ments de la grammaire mandchoue in 1832. In 1837 
he became one of the promoters, and a joint-editor, of the Zeit- 
schrift fiir die Kunde des Morgenlandes. His works include: 
Grundziige der syrjanischen Grammatik (1841) ; a complete edi- 
tion (with J. Lobe), with translation, glossary and grammar, of 
Ulfilas's Gothic version of the Bible (1843-46) ; articles on the 
languages of the Swahilis, the Samoyedes, the Hazaras, the 
Aimaks, the Formosans and other widely-separated tribes in the 
Zeitschr. d. deut. morgenland. Gesell.; Beitrage zur Sprachen- 
kunde (18j2) containing Dyak, Dakota, and Kiriri grammars; a 
Gramnzatik u. Worterbuch der Kassiasprache (1857); an edition 
of the Manchu translations of the Chinese Sse-shu, Shu-king and 
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Shi-king, with a dictionary (1864); and Die ~nelanesisclzen 
Spfaclzen nach ihrem grammatischen Bau und ihrer Verwand- 
schaft  unter sich z~nd m i t  den  malaiisch-polynesischen Sprachen 
untersucht (1860-73). The last-named work treats of the lan- 
guage of the Fiji islands, New Hebrides, Loyalty islands, New 
Caledonia, etc., and shows their radical affinity with the Poly- 
nesian class. 

GABELLE, a term which, in France, was originally applied 
to  taxes on all commodities, but was gradually limited to the tax 
on salt. In process of time it became one of the most hated and 
most grossly unequal taxes in the country, but, though condemned 
by all supporters of reform, it was not abolished until I 790. 
First imposed in 1286, in the reign of Philip IV., as a temporary 
expedient, it was made a permanent tax by Charles V. Repressive 
as a state monopoly, it was made doubly so from the fact that 
the government obliged every individual above the age of eight 
years to purchase weekly a minimum amount of salt a t  a fixed 
price. \+'hen first instituted, it was levied uniformly on all the 
provinces in France, but for the gieater part of its history the 
price varied in different provinces. There were five distinct groups 
of provinces, classified as follows: ( a )  the Pays de grandes 
gabelles, in which the tax was heaviest, ( b )  the Pays de petites 
gabelles, which paid a tax of about half the rate of the former; 
( c )  the Pays de salines, in which the tax was levied on the salt 
extracted from the salt marshes; ( d )  the Pays re'dime's, which had 
purchased redemption in 1549; and ( e )  the Pays exempts, which 
had stipulated for exemption on entering into union with the 
kingdom of France. Greniers ri sel (dating from 1342) were estab- 
lished in each province, and to these all salt had to be taken by 
the producer on penalty of confiscation. The grenier fixed the 
price which it paid for the salt and then sold it to retail dealers 
a t  a higher rate. 

See Kecker, Compte rendu (1781) ; J .  J. Clamageran, Histoire de 
l'impbt en France (1876) ; A. Gasquet, Prdcis des institutions politi- 
ques de l'ancienne France (1885). 

GABELSBERGER, FRANZ XAVER ( I  789-18~9)~ in- 
ventor of the German system of stenography, was born on Feb. 
9, 1789, a t  IvIunich. His system was tested at  the first session 
of the Bavarian estates in 1819, and he was placed in charge of 
the stenographic reports of the Bavarian Chamber. His system 
is explained in his Anleitung zur deutschen Redezeichenkunst oder 
Stenographic ( I  834; new ed. 1900)) and Neuen Vervollkom- 
mungen der deutschen Redezeichenkunst (1843; new ed. 1904) 
( s ~ e  SHORTHAND). Gabelsberger also invented a calculating 
machine. 

See rZ K.  Stubenrauch, Gabelsberger und der deutsche Geist (1924), 
and J. G. Schwaebl, Erinnerungen an Gabelsberger (1925). 

GABERDINE or GABARDINE, any long, loose overgarment, 
reaching to the feet and girt round the waist. I t  was commonly 
worn in the middle ages by pilgrims, beggars and almsmen. 

GABES, a town of Tunisia, a t  the head of the gulf of the same 
name. and 70 mi. by sea S.W. of Sfax, with which it is connected 
by rail. I t  occupies the site of the Tacape of the Romans and con- 
sists of an open port and European quarter and several small 
Arab towns built in an oasis copiously watered by the Wad Gades. 

The European quarter is situated on the right bank of the Wad 
near its mouth. Adjacent are the Arab towns of Jara and Men- 
zel. The houses of the native t o m s  are built largely from the 
ruins of Tacape. 

The population of the municipality (1956) was 24,420. There 
is a considerable export trade in dates. The port was used by the 
axis for reinforcements from Dec. 1942. I t  was recaptured by the 
British 8th army. March 28, 1943. 

GABTP, an ancient city of Latiurn, 1 2  mi. E. of Rome, on the 
Via Praenestina, which was in early times known as the Via 
Gabina. I ts  early history is obscure, though its importance was 
considerable; but we only hear of it again in the 1st century B.C. 
as a small and insignificant place, though its desolation is no doubt 
exaggerated by the poets. I ts  baths were well known, and Hadrian, 
who was responsible for much of the renewed prosperity of the 
small towns of Latium, appears to have been a very liberal patron, 
building a senate-house and an aqueduct. Its bishops continue to 

be mentioned in ecclesiastical documents till the end of the 9th 
century. The primitive city was on the eastern bank of the lake, 
the citadel being now marked by the ruins of the mediaeval fort- 
ress of Castiglione, while the Roman town extended farther to  the 
south. The most conspicuous relic of the latter is a ruined temple, 
generally attributed to Juno, probably belonging to 250-200 B.C. 
To  the east of the temple lay the Forum, where excavations were 
made by Gavin Hamilton in 1792. All the objects found were 
placed in the Villa Borghese, but many of them were carried off to  
Paris by Napoleon after his conquest of Italy in 1797, and are in 
the Louvre. 

See E.  Q.  Visconti, Monumenti Gabini della Villa Phcialtcl (Rome, 
1797, and Milan, 1835) ; T. Ashby in Papers o f  the British School at 
Rome, i. 180 seq.; G. Pinza in Bull. Corn. (1go3), 311 seq. for 
archaeological information. (T. A.) 

GABINIUS, AULUS, Roman statesman and general, and 
supporter of Pompey. In  67 B.c., when tribune of the people, he 
brought forward the L e x  Gabinia, conferring upon Pompey the 
command in the war against the Mediterranean pirates, with 
absolute control over that sea and the coasts for 5om. inland. By 
other measures of Gabinius loans of money to foreign ambassadors 
in Rome were made non-actionable (as a check on the corruption 
of the senate) and the senate was ordered to give audience to  
foreign envoys on certain fixed days (1st of Feb.-1st of March). 
In  58 he was elected consul, not without suspicion of bribery. 
During his term of office he helped Clodius to send Cicero into 
exile. In 57 Gabinius went as proconsul to Syria. On his arrival 
he reinstated Hyrcanus in the high-priesthood at  Jerusalem, sup- 
pressed revolts, introduced important changes in the government 
of Judaea, and rebuilt several towns. During his absence in Egypt, 
whither he had been sent by Pompey, without the consent of the 
senate, to restore Ptolemy Auletes to his kingdom, Syria was 
devastated by robbers. and an insurrection had arisen against 
Hyrcanus. With some difficulty Gabinius restored order, and in 
54 handed over the province to his successor, M. Licinius Crassus. 
The tax-farming interests, which had suffered from the disorders, 
had him impeached on his return. Gabinius went into exile, and 
his property was confiscated. After the outbreak of the civil war, 
he was recalled by Caesar in 49, and entered his service, but took 
no active part against Pompey. He died on service in Dalmatia 
against M. Octavius in 48 or early 47. 

See Dio Cassius xxxvi. 23-36, xxxviii. 1 3 .  30, xxxix. 55-63; Plutarch, 
Pompey, 25. 48; Josephus, Antiq. xiv. 4-6; Appian, Illyrica, 12, Bell. 
Civ, ii. 24. 59;  Cicero, ad Att .  vi. 2 ,  ad Q. Fratrem, ii. 13, Post reditum 
in senatu, 4-8, Pro lege Manilia, 17, 18, 19: exhaustive article by BBhr 
in Ersch and Gruber'~ Allgemeine Encycl3padie; and monograph by 
G .  Stocchi, Aulo Gabinio e i suoi process2 (1892) 

GABLE, the upper part of the end walls of a building cov- 
ered by a roof that slopes down from the centre to each side; 
hence the gable is always pointed in general form and usually 
triangular. In cases like the gambrel roof (9.v.) where the roof 
is in two slopes on each side, the gable becomes pentagonal. I n  
classic work, where the slopes are low and ahere  a cornice is 
continued across the end walls connecting the eaves, the gable is 
called a pediment (9.v.). The architectural treatment of the 
gable results from the effort to find a beautiful solution to the 
problem of keeping water out of the intersection of walls and 
roof. This was done either by carrying the roof out over the top 
of the end walls and finishing it with a molding, sloping cornices 
or a projecting, bracketed board known as a bargeboard (9.v.) ; 
or by carrying up the end ualls above the roof level and capping 
them with a waterproof coping or cap. The former method is 
general in wooden buildings, and in those of small size or little 
architectural formality; the latter in larger and more monumental 
masonry structures, particularly in the Gothic and early Renais- 
sance styles. 

In north and west areas of Europe, where roofs of steep 
pitch are general, gables are often richly decorated and finished 
at  the top with a series of steps or fantastic breaks often curved, 
and in the Renaissance period further ornamented with obelisks, 
urns, statues and scrolls, as in the town hall of Bremen (1609), 
the Friedrichsbau at  Heidelberg castle ( c .  I 590) or the town hall 
of Xntwerp (1561). I n  England, stepped and curved sided gables 
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B Y  C O U R T E S Y  O F  ( B O T T O M )  A M E R I C A N  I R O N  A N D  S T E E L  I N S T I T U T E ;  P H O T O G R A P H S  ( T O P  L E F T )  

G E R M A N  T O U R I S T  I N F O R M k T I O N  O F F I C E ,  ( T O P  R I G H T )  C E Y I R U M .  ( C E N T R E  L E F T )  A U T H E N T I C A T E D  

N E W S .  ( C E N T R E  R I G H T )  A  F X E R S T I N G  

G A B L E D  B U I L D I N G S :  TOP LEFT: W E I N S T A D E L  ( W I N E  S T O R E ) .  N ~ ~ R N B E R G .  
G E R . .  1446-48: TOP R I G H T :  K N I G H T S '  H A L L .  T H E  H A G U E .  N E T H . ,  1280: 
C E N T R E  LEFT:  R I T T E R  H O T E L .  H E I D E L B E R G .  G E R . .  R E N A I S S A N C E  P E R I O D ;  

C E N T R E  R I G H T :  W H I T W I C K  M A N O R .  STAFFORDSHIRE.  E N G . ;  BOTTOM: I R O N -  
MASTER'S  H O U S E .  S A U G U S .  MASS. .  17TH C E N T U R Y  

were common during the Elizabethan and Jacobean periods, as in 
many of the colleges of Oxford and Cambridge; more complicated 
forms rich ni th  scrolls and strap work were used as decorations 
for wall coverings, as in Wollaton hall, Nottingham (last quarter 
of the 16th century). 

During the Gothic period gables were decorated with crockets 
(q.v.) and finials (q.v.), and sometimes, especially from the 14th 
century on, with tracery. Gables were also used purely as decora- 
tion, without roofs behind; the French flamboyant churches are 
unusually rich with examples of pierced and traceried gables, 
very similar to those of the porch of St. Maclou at  Rouen (begun 
1432). 

Gables are important features in the architecture of China and 
Japan. In north China and Japan, gables follo~v the roof slope and 
are ornamented with rich projecting roof tiles, grotesque animals 
at  the ridge and eaves. and occasionally with surface patterns. In 
south China stepped gables are more common. 

See also ROOF. 
GABLONZ : see JABLONEC NAD NISOU. 
GABORIAU, EMILE (183 5-1873)) French novelist, was 

born at  Saujon (Charente Inferieure). He became secretary to 

Paul FCval, and, after publishing some novels and miscellaneous 
writings. found his real gift in L'Affaire Lerouge (1866), a detec- 
tive novel which was published in the Pays and at  once made his 
reputation. The story was produced on the stage in 1872 A long 
series of detective novels, which are classics in their kind, fol- 
lowed. Among them are: Le Crime d'0rcival (186 j ) ,  Monsieur 
Lecoq (1869), La Vie infernale (1870), Les Esclaves de Paris 
(1869), L'Argent des autres (1874). Gaboriau died in Paris on 
Sept. 28, 1873. 

GABRIEL, in the Bible, the heavenly messenger (see ANGEL) 
sent to Daniel to explain the vision of the ram and the he-goat, 
and to communicate the prediction of the Seventy IVeeks (Dan. 
viii. 16, ix. 21). He was also employed to announce the birth of 
John the Baptist to Zacharias, and that of the Messiah to the 
Virgin Mary (Luke i. 19, 26). Because he stood in the divine 
presence (see Luke i. 19 ; Rev. viii. 2 ; and cf. Tobit xii. IS) ,  both 
Jewish and Christian writers generally speak of him as an arch- 
angel. In  the Book of Enoch "the four great archangels" are 
Michael, Uriel, Suriel (Raphael). and Gabriel. 

GABRIEL, JACQUES ANGE (or ANGE JACQUES) (1698- 
I j82). French architect, creator of the Petit Trianon at  Versailles. 
was born and died in Paris. Most celebrated of a family of ac- 
complished architects, he was the son of Jacques V (1667-1742), 
whom he succeeded as premier architect of Louis XV and director 
of the Academy of Architecture in 1742. Among his royal com- 
missions were the enlargements of Fontainebleau (1749) and the 
Louvre (175j), the chdteaux at  Compikgne (1751) and Choisy 
(1752), the grand project for Versailles (1763), and the ?hole 
hlilitaire (1752). The magnificent Place Louis XV (now Place de 
la Concorde) in Paris (1755) shows him to have been an accom- 
plished urban planner. His best-known work. believed to be one 
of the most beautiful buildings ever built, is the gracefully precise 
Petit Trianon at  Versailles (1762). The simple, highly refined 
architecture of Gabriel was esteemed for its elegance in an age that 
regarded elegance as commonplace. 

BIBLIOGRAPHY.-G. Despierres, Les Gabriel (1895) ; E. Fels, Ange- 
Jacques Gabriel, premier architecte d u  roi, 2nd ed. (1924) ; G. Gromort, 
Jacques-Ange Gabriel (1933) ; L. Nautecoeur, Histoire de l'architecture 
classique en France, vol. iii (19j0) ; R. Blomfield, Six Architects (1935). 

(H. MN.) 
GABRIELI, a family of great Italian musicians of the 16th 

century, of whom ANDREA and his nephew and pupil GIOVANNI 
were the most important. 

ANDREA GABRIELI (c. I 510-1 586), Venetian composer and 
teacher, was born in Venice, in the quarter called Canareggio, 
about I 510. He became a pupil of the Flemish master Willaert, 
maestro di cappella a t  St. Mark's. In I 566 he succeeded Merulo 
as second organist of St. Mark's and was later appointed first 
organist, a post which he held until his death in I 586. Willaert, 
who had settled in Venice in I j27, n7as the virtual founder of the 
new Venetian school, for i t  was under his pupils Andrea Gabrieli 
and Joseffo Zarlino that Italian music began to free itself from 
the supremacy of the Netherland masters, which had been un- 
shaken for nearly a century. The rambling "Ricercar" for organ 
was given form and meaning by the two Gabrielis, in whose hands 
it finally became the "canzone alle francese," the first canzoni for 
organ being those written by Andrea in I 571. The canzone form 
was also adopted for combinations of strings or other instruments. 
Another form associated with Andrea is the Toccata, which was 
the earliest form of virtuoso composition for organ. Andrea en- 
joyed great fame as a teacher. His most celebrated pupils were 
his nephew Giovanni and Leo Hassler. 

His works include: Psalmi Davidici, qui poenitentiales nuncu- 
pantar, turn olnnzs generis instrzcmentorum, fzlm ad vocis modula- 
tionurn accomodati sex vocum (Venice I 583); Sacrae cantiones 
qz~irzqzle voczrm, liber primus (1565) ; hfadrigali, lib. I a 5 ( I  566)' 
lib. 2 a 5,  6 G 8 ( I  570); iMissarum sex vocuqn, lib. prinzus (1572), 
Canzoni alla francese per l'organo (1571); Madrigali a 6 v 
(1574) ; a 3 v. (I  57 j) ; Cantiones ecclesiasticae (1576) ; Canti 
concerti a 6, 7, 8, 10 e 16 v. (incl. 10 pieces by Giovanni) I j87; 
Choruses for Oedipus tyrannus (printed 1588); Mascherate 
(1601) ; a Missa brevis and motets in Proske's dVfusica divilza; 6 
vocal pieces in Torchi's Arte ?nusicale in Ztalia vol. ii, and 4 
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organ pieces in vol. iii; and organ compositions, printed with 
Giovanni's, in 3 vols. of Ricercari (1593-96). A Ricercar in 8 
parts has been published by Dr. Riemann (Augener). See Eitner: 
Qnellenlexiko?z; Spemann: Goldenes Buch der Mz~s i k .  

GI~VANNI GABRICLI (15 j 7-1612?), nephew and pupil of An- 
drea, was born in Venice in 1557. H e  became first organist of St. 
Mark's in I j8j.  His monument in San Stefano gives the date of 
his death as Aug. 12, 1613, but this may be a mistake for 1612 as 
his post was filled on Aug. 12 of that year. He was a brilliant con- 
trapuntist and, like his uncle, became a celebrated teacher. Hein- 
rich Schiitz, Alois Grani and Michael Praetorlus were the most 
famous of his pupils. H e  experimented boldly with new com- 
binations of ~nstruments, new forms and new harmonies. New 
editions of some of his organ works appear in Ritter's Z u r  
Gcschickte des Ovgelspteles (1884) and J .  v. Wassilievski's Gesch. 
d .  I?zstruvzcntal~rzusik inz 16 Jaltrltztndert (18 78). 

See Karl v. Winterfeld: Jolzannes Gabrieli und sein teitalter in 
3 vols. (1834) of ahich one vol. contains mus. examples. 

GABRIELmO. This extinct Shoshonean group of California 
Indians inhabited Santa Catalina island; named from the Fran- 
ciscan mission of San Gabriel. They numbered about 5.000. They 
shared their arts with the adjoining Chumash of Santa Barbara 
channel and had developed a religion xi th named gods. A form 
of this, referring to the supreme deity Chungichnish, and making 
use of Datzdra as a vision-producing narcotic, continued to spread 
to neighbouring tribes until after 1850. 

GABRILOWITSCH, OSSIP (18 78-1g36), pianist and con- 
ductor, was born in St. Petersburg (now Leningrad), on Feb. 7 ,  
1878. H e  studied music at  the Imperial Conservatoire in that 
city in the class of Tolstov and under the personal supervision of 
Anton Rubinstein, winning the Rubinstein prize in ,1894. Later 
he continued his studies under Leschetizky in Vienna. At 18 he 
toured in Germany, Austria and England. I n  1900 he toured the 
United States, and again in 1902, 1907-08. He married Mark 
Twain's daughter, Clara Clemens, the singer, in 1909. After hav- 
ing conducted in Munich and Vienna he became conductor of the 
Detroit symphony orchestra in 1918. 

GABROVO, a town of Bulgaria, situated on the upper Yantra, 
in the northern foothills of the Balkan mountains, on a branch of 
the Transbalkan railway from Stara Zagora to Trnovo. Pop. 
(1956) 37.919. I t  is the centre of the textile and tannery industry. 
The old gabled wooden houses along the Yantra are particularly 
fine specimens of Balkan architecture, and the Turkish bridge is 
also famous. The first Bulgarian national school T V ~ S  opened in 
1835 at  Gabrovo, which thus became to some extent the cradle of 
the national resurrection. About 10 miles away is the Sokol 
monastery. 

GABUN (or GABON), former territory of French Equatorial 
Africa. became an autonon~ous republic within the French Commu- 
nity in Sov .  1958 and an independent republic on Aug. 17. 1960. 

=a ao, so I t  derives its name from the Gabun estuary or Rio de C h- 
named by the Portuguese navigators who discovered it in 1185 be- 
cause of its imagined likeness to the gnDGo or cabin. In 1839 the 
French founded their first settlement on the left bank of the 
Gabun. and in 1849 on the right bank they established Libreville. 
the capital of the territory. Tf'hen during the second half of the 
19th century the French gradually occupied the hinterland, the 
name Gabun was applied to the \\,hole region. 

Gabun covers 102,317 sq.mi. and had in 1950 a population of 
408.778 The dense rain forests with hard woods, oil palms and 
rubber-bearing plants represent the territory's chief economic as- 
sets. (H. A. TVF.) 

GACE B R U L ~  (d. c. rzzo), French frouvdre, was a native 
of Champagne. I t  has generally been asserted that he taught Thi- 
baut of Champagne the art of verse, an assumption which is based 
on a statement in the Chroniques de  Saint-Denis: "Si fist entre 
lui [Thibaut] et Gace BrulC les plus belles chan~ons et les plus 
d6litables et melodieuses qui onques fussent oi'es." This has been 
taken as  evidence of collaboration between the two poets. The 
passage will bear the interpretation that with those of Gace the 
songs of Thibaut were the best hitherto known. Paulin Paris, in 
the Histoire litte'raire de la France (vol. xxiii.), quotes a number 

of facts that fix an earlier date for Gace's songs. Gace is the 
author of the earliest known jeu parti. The interlocutors are Gace 
and a count of Brittany who is identified with Geoffrey of Brit- 
tany, son of Henry 11. of England. Gace appears to  have been 
banished from Champagne and to have found refuge in Brittany. 
A deed dated 1212 attests a contract between Gatho BruslC (Gace 
BrulC) and the Templars for a piece of land in Dreux. I t  seems 
most probable that Gace died before 1220, a t  the latest in 1225. 

See GCdton Busken Huet, Chansons de Gace Brule', edited for the 
Sociktk des Anciens Textes Fr~nqais (19oz), with an exhaustive intro- 
duction. Dante quotes a song by Gace, Ire d'anzor qui en fiton cuer 
repaire, which he attributes erroneously to Thibaut of Navarre (Ue 
vulgari eloqz~entia, p. 151, ed. P. Rajna, Florence, 1896). 

GACHARD, LOUIS PROSPER (1800-188 j), Belgian 
man of letters, was born in Paris on March 12, 1800. EIe entered 
the administration of the royal archives in 1826, and was ap- 
pointed director general, a post which he held for 5 j years. 
Gachard died at  Brussels on Dec. 24, 1885. Among his best 
known m-orks are: D o n  Cavlos et Pltilippe 11. (1863), Etudes  et 
noticss Izistosiques concer?za?zt l'ltistoire des  Pays-Bas  ( I  863), 
Histoire de la Belgiqz~e au covz?nenceme?zt du X V Z I I e  sidcle 
(1880), Histoire politiqz~e e t  diplo?natique d e  P. P. Rztbens 
(1877), all published a t  Brussels. 

GAD, a Semitic name. I. A god of fortune, originally, per- 
haps, Aramaean, whose name occurs not infrequently in com- 
pound place names. The god himself is mentioned in Is. lxv. 11 
(I? x 7  \ 
\A\. " .,. 

2. The name of a seer a t  the court of David, I Sam. xxii. 5, 
xxiv., I Chron. xxix. 2j ,  2 Chron. xxix. 2 5 .  

3. An Israelite tribe claiming descent from Jacob and Zilpah, 
Leah's maid. 

The name is now generally supposed to be that of the god 
(I), but the traditional derivation is that which connects it 
with a word meaning "a raiding troop" ( c f .  Gen. xlix. 19). The 
territory of Gad lay to the east of Jordan, between Manasseh 
(Rlachir) and Reuben, and the more usual term for this district 
is Gilead. From Jud. v. I 7, where Gilead is condemned for not 
following Barak, we gather that this name might be used for the 
tribe as well as for its territory. Gad is mentioned in the in- 
scription of Mesha, and it is noteworthy that by this time Reuben 
has entirely disappeared, having been absorbed, apparently, partly 
by Gad and partly by Moab. Gad belonged nominally to the 
northern kingdom of Israel, but was liable to be raided from the 
desert, while it was also exposed to attack from the Syrians of 
Damascus in the north and from Moab in the south; hence the 
control exercised by the court of Samaria was uncertain and ir- 
regular. 

GADAG ( G ~ R ~ G ) ,  a tonn and taluka in Dharwar district. 
Mysore state. Indla. 43 mi. E. of Dharndr t o ~ n .  Pop. (1951) 
65.509; taluka (413 sq.mi.) 144,260. I t  is an important junction 
on the Central railnay, with trade in cotton and silk and cotton 
stuffs, factories for ginning and pressing cotton and a spinning and 
neaving mill. I ts  temples exh~bit fine carving, with inscriptions 
from as early as the 10th century A.D. 

GADARA, an ancient city of Trans-Jordan, a member of the 
Decapolis, capital of Peraea (so at least Josephus), and political 
centre of the district of Gadaris I t  is now represented by the 
group of ruins, Umm Res. which are spread over the summit of 
a hill 1,193 ft high and about 6 m. S E. of the southern end of 
the Sea of Galilee "There could hardly be found a second point 
in this part of 'Ajlun which combines so perfectly the advantages 
due to a magnificent soil and a commanding position " 

Although the nlishna asserts that it was fortified by Joshua, 
Gadara was probably of Greek origin and it certainly maintained 
a religi,ous interest in Zeus. I t  first appears in history as a place 
which fell to Antio~hus the Great after his victory over Scopas a t  
Paneas (Banias). Alexander Jannaeus took it after 10 months 
siege ( c .  I O O  B c.). Pompey restored it (64-63 KC.) and Augustus 
gifted it to Herod the Great (30 B c.). During the Jewish revolt 
Yespasian took possession of the city, the inhabitants pulling 
down the walls as an earnest of peace. Josephus knew it as a "place 
of strength with many rich citizens" and during the time of the 
Antonines it  was adorned with buildings of some magnificence. 
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There exist to-day the remains of three large theatres, a basilica, 
a temple, a colonnaded street, a reservoir, the city wall, and an 
aqueduct which brought water from the Hauran. On the eastern 
side of the site there is a large necropolis with rock-hewn tomb- 
chambers (many with stone doors), which some of the modem 
inhabitants use as dwellings, together with numerous carved 
sarcophagi. 

About 3 mi. to the north beside the river Yarmuk (Hieromax) 
are the celebrated hot springs and baths of Amatha described 
by  Eusebius and Strabo. "To Gadara the pleasure-loving Romans, 
after having enjoyed the restorative effects of the hot springs, 
retired for refreshment, enjoying the cooler heights of the city 
and solacing their leisure with the plays performed in the thea- 
tres." From its leisured populace it produced many fine littkra- 
teurs ; Philodemus, the Epicurean and epigrammatist ; Meleager 
the anthologist; Menippus the satirist; Theodorus the rhetorician, 
and others. 

The healing of the demoniac in the Gospel narrative has noth- 
ing to do with Gadara, but is rather to be associated with Kersa 
on the eastern shore of the Sea of Galilee. 

See C. Warren in Hustings Dictionary of the Bible; G.  Schumacher, 
Northern 'Ajlcn (1890) ; G. A. Smith, Hast. Geog. of the Holy Land 
(1895). (E. Ro.) 

GADDI, the name of a celebrated family of 14th-century 
Italian painters, active in Florence, 1318-96. comprising GADDO DI 

ZANOBI (documented 1318119, still alive in 1327), by whom no 
works are known, his son TADDEO, and his grandsons AGKOLO and 
GIOVANNI. TWO of these painters, Taddeo and Agnolo, were among 
the most important Florentine artists of their time. 

TADDEO GADDI ( c .  1300--13661, a pupil of Giotto, is sometimes 
assumed to have participated in Giotto's altarpiece of the Corona- 
tion of the Virgin in the Baroncelli chapel in Sta. Croce, and to 
have been responsible, while in close association with Giotto, for a 
panel of St. Stephen (Horne museum. Florence). His earliest 
authenticated vork is a small triptych in the Kaiser Friedrich mu- 
seum, Berlin, signed and dated 1334. In 1341-42 he seems to have 
been employed in S. Miniato a1 Monte outside Florence and in 
S. Francesco at Pisa. His most extensive works, the frescoed 
scenes from the life of the Virgin in the Baroncelli chapel in Sta. 
Croce, were probably completed in 1338. I n  these the figure style 
stems from Giotto, but is modified by a new concern with light. 
Between 1347 and 1353 Taddeo Gaddi painted a polyptych for 
S. Giovanni Fuorvicitas at  Pistoia, while a "Virgin and Child" in 
the Uffizi gallery, Florence, from S. Lucchese at  Poggibonsi. is 
signed and dated 1355. The latter work maintains much of the 
dignity and >?eight of Giotto's figure style. Possibly about 1338, 
Taddeo Gaddi decorated the sacristy cupboards in Sta. Croce with 
panels representing scenes from the lives of Christ and of St. 
Francis; with one exception (in Berlin) these panels are in the 
Accademia in Florence. Enclosed in decorative frames, these are 
perhaps the most distinguished narrative panels of the generation 
after Giotto's. In  1363 Taddeo painted a fresco (lost) in the 
Mercanzia Vecchia and in 1366 is mentioned in documents for the 
last time. G. Villani and F.  Sacchetti supply evidence of Taddeo 
Gaddi's considerable reputation,-and his work is highly praised in 
the Commentari  of the sculptor Lorenzo Ghiberti. 

AGNDLO GADDI ( c .  1350-13961, son of Taddeo, was employed in 
Rome in 1369, as an assistant of his brother Giovanni (d. 1383) on 
frescoes for Pope Urban V. Between 1383 and 1386 he designed 
medallions of the Virtues for the Loggia dei Lanzi in Florence, 
which were carved by Jacopo di Piero Guidi. and between 1387 and 
1395 his name appears as the designer or gilder of sculptures carved 
for  the faqade of the Duomo. His death in 1396 left unfinished 
the Altar of the Crucifixion in S. Miniato a1 Monte outside Flor- 
ence. His most ambitious works are the frescoes in the choir of 
Sta. Croce in Florence, probably painted in the mid-1380s and 
certainly completed before 139j. They illustrate the Legend of 
the Cross, and in their figure style, their loose, flat compositions 
and their light palette are redolent of late Gothic mannerism. 
Between 1394 and 1396 Agnolo painted a cycle of scenes from 
the life of the Virgin and the legend of the Holy Girdle in the 
Cappella della Cintola in the cathedral at Prato, and subsequently 

(with G. Starnina) decorated the Castellani chapel in Sta. Croce 
in Florence. A facile and prolific painter, Agnolo Gaddi com- 
manded neither the gravity of his father nor the decorative charm 
of his follower, Lorenzo Monaco. 

BIBLIOGR.~PHY.-R. van Xlarle, The Development of the Italian 
Schools of  Painting, vol. iii (1924) ; R. Offner, Studies in Florentine 
Painting (1927); R. Salvini, L'Arte di Agnolo Gaddi (1936). 

(J. W. P.-H.) 

GADE, NIELS VILHELM (181 7-1890). Danish composer, 
was born at  Copenhagen, on Feb. 2 2 ,  1817, his father being a 
musical instrument maker. Though he studied the violin under 
Wexschall, and theory under Weyse and Berggreen, he was largeIy 
self-taught. In 1840 his Aladdin and his overture of Ossian at- 
tracted attention, and in 1841 his Naclzklange aus Ossian over- 
ture gained the local musical society's prize, the judges being Spohr 
and Schneider. A further stipend from the king enabled him to go 
to Leipzig and Italy. In  1844 Gade conducted the Gewandhaus 
concerts in Leipzig during Mendelssohn's absence, and on the lat- 
ter's death became chief conductor. In 1848, on the outbreak of 
the Holstein War, he returned to Copenhagen, where he was 
appointed organist and conductor of the Musik-Verein. In  1852 
he married a daughter of the composer J. P. E.  Hartmann. He 
became court conductor in 1861, and was pensioned in 1876- 
the year in which he visited Birmingham to conduct his Crusaders. 
This work, and the Fruhlingsjantasie, the Erlkonigs Tochter,  
Frzilzlircgsbotscha ft and Psyche (written for Birmingham in 1882) 
enjoyed great popularity. Of his eight symphonies the best are the 
first and fourth. A friend of Mendelssohn and of Schubert, Gade 
was a romanticist. whose music owes much to Scandinavian folk- 
song. He died at  Copenhagen on Dec. 21, 1890. 

See W .  Behrend, Niels W. Gade (1917) ; C. Kjerulf, Niels W. Gade, 
Hans Liv og Kunst (191 7). 

GADIDAE, a family of fishes including the cod, whiting, 
haddock, etc., inhabiting the waters of the northern hemisphere. 
See COD ; FISHES ; WHITING. 

GADOLINIUM [symbol Gd; atomic number 64; atomic 
weight 157.26 ; stable isotopes Gd15"o.2~ %), Gd154 (2.14%)~ 
Gd155 (14.86%), GdljG (20.61%), Gdl57 (15.66%), Gd158 
(24,75%), Gd160 (21.71 %)I is a metallic element belonging to the 
rare-earth group. The early history of this element is in a rather 
confused state. J. C. G. Marignac in 1880 obtained a new rare 
earth in an impure condition and termed it Ya;  in 1886 he gave it  
the name gadolinium in honour of the Finnish chemist J. Gadolin. 

Fairly pure gadoiinium salts were secured by E. A.. Demarcay in 
~ y o o .  I t  occurs in many minerals, some varieties of Norwegian 
ytterspar being quite rich sources; other common sources are 
gadolinite, samarskite and monazite. Gadolinium was formerly 
concentrated from other members of the rare-earth group by the 
fractional crystallization of the double magnesium nitrates. The 
more soluble fractions of these nitrates were then converted to the 
bromates and further purified by fractional crystallization. From 
1945 it was separated fairly rapidly by means of ion exchange 
columns. This separation can be more readily carried out if ad- 
vantage is taken of the fact that the two close neighbours to gado- 
linium-samarium and europium-exist in the divalent state. 
Usually these elements are removed from the rare earth mixtures 
by means of a sodium amalgam separation from aqueous solution 
before the rare-earth chloride mixtures are adsorbed on the ion 
exchange columns. Small amounts of samarium can also be 
removed from gadolinium by reducing the chloride to the gado- 
linium metal, using calcium as a reductant. Under these conditions 
samarium does not reduce to the metal but remains in the slag. 
Gadolinium oxide (Gd20,) is white. Solutions of the salts are 
colourless and give absorption bands in the ultraviolet region of 
the spectrum; they are strongly paramagnetic. The metal has 
been produced by thermoreduction of GdC1, with calcium. I t  pos- 
sesses a hexagonal close-packed structure (a=3.622 A, c=5.748 A) 
and has a calculated density of 7.948 g. per cubic centimetre. The 
metal is a silver white and is strongly ferromagnetic below room 
temperatures. Gadolinium salts are of particular interest because 
they w7ere the first salts used in obtaining temperatures below I"  
K. (below -272' C.) by means of magnetic cooling. Gadolinium 
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is of particular interest in atomic fission because two of its isotopes, 
155 and 157, have large capture cross sections for thermal neu- 
trons and can act as powerful poisons in destroying chain reactions. 
See RARE EARTHS. (F. H. SP.) 

GADSDEN, JAMES (1 788-1858). U.S. soldier, diplomat 
and railroad president, was born in Charleston, S.C.. ?.lay 15, 1788. 
H e  graduated from Yale college in 1806 and engaged in business 
in his native city until 1812, when he was appointed a lieutenant of 
engineers in the U.S. army. I n  1820 he was made responsible 
for the establishment of military posts in Florida and supervised 
the removal of the Seminole Indians to southern Florida in 1823. 
Gadsden negotiated the treaty for the removal of the Seminoles 
to the west in 1832 and served in the war which followed the 
refusal of some Seminoles to leave Florida. (See also FLORIDA: 
History.) In  1840 he became president of a railroad in South 
Carolina. 

Gadsden's most important public service followed his appoint- 
ment as U.S. minister to Mexico in 1853. He was instructed to 
negotiate a treaty for the purchase of territory south of the Gila 
river through which ran the most desirable route for a railroad 
from the southern states to the Pacific. He succeeded in adjust- 
ing certain minor issues and in gaining a cession of territory in 
what is now southern New Mexico and Arizona. This added ter- 
ritory, which included the route of the proposed southern railroad, 
is generally known as the Gadsden Purchase (q.v.). Gadsden died 
at  Charleston, Dec. 26, 1858. (H. \V. BY.) 

GADSDEN, a city of northeastern Alabama, U.S., the seat of 
Etowah county, is on the Coosa river, 65 mi. S.E.  of Birmingham, 
in the foothills of the Appalachian mountain system. Pop. (1960) 
city 58,088; standard metropolitan statistical area (the entire 
county, including the town of Attalla) 96,980. (For comparative 
populaLion figures see table in ALABAMA: Population.) Alabama 
City was annexed by Gadsden in 1932. 

Gadsden is in the iron and coal region of Alabama and has abun- 
dant hydroelectric power from the Coosa river. Among its manu- 
factured products are iron and steel, textiles, automobile tires 
and metal fabricated products. I t  is also in a rich agricultural 
region. The principal products are cotton, produce, grain and live- 
stock. 

The city was founded in 1840 and named for James Gadsden, 
southern railroad promoter, who later, in 1853, while serving as 
minister to Mexico, negotiated the Gadsden Purchase. Emma 
Sansom, Confederate heroine, lived near Gadsden. In  1863 she 
guided Gen. Nathan Bedford Forrest across flood-swollen Black 
creek, enabling him to capture Col. Abel D. Streight and his com- 
mand. Gadsden was incorporated as a city in 1871. (B. CR.) 

GADSDEN PURCHASE. While it ended the bitter Mexi- 
can War, the treaty of Guadalupe Hidalgo (Feb. 1848) did not re- 
solve all difficulties between the United States and the republic of 
Nlexico. Article xi made the U.S. government responsible for pre- 
venting Indian raids into northern Mexico, but Apache depreda- 
tions were heaviest in the years immediately following the treaty. 
The dominating problem, however, concerned the international 
boundary. The 1848 treaty established the natural boundary of 
the Rio Grande as the international line from El Paso eastward to 
the Gulf of Mexico, but it failed to provide a positive demarcation 
)vest of El Paso to the Pacific. Stipulating no longitude or lati- 
tude, the 1848 treaty merely declared that the boundary from El  
Paso westward should coincide with the line shown on Disturnell's 
map (1847). 

When a joint Mexican-American survey party met in 1851 to 
locate landmarks on Disturnell's line, the map was found to be 
seriously inaccurate in that El Paso mas placed 34 mi. N. of its ac- 
tual site. This gave Mexico an unexpected advantage, which its 
commissioner, P. G. CondC, was determined to maintain. CondC's 
eventual compromise with the U.S. commissioner, J. R. Bartlett, 
was acceptable to the Whig administration of President Fillmore; 
but it was repudiated immediately by the Democratic expansion- 
ists who returned to office under Franklin Pierce in 1853. The 
Bartlett-CondC agreement was particularly noxious to the new 
secretary of war, Jefferson Davis of IrIississippi, because it would 
mean the loss of about 3,000,000 ac. in the Mesilla valley, just west 

of El Paso. Davis strongly advocated a southern route in the 
construction of any transcontinental railroad; he argued, and with 
good reason, that the most practical route to California was across 
the hIesilla valley and then through the Gila river valley, which 
was altogether on the Mexican side of the 1848 line. 

On the urgent recommendation of Davis, the South Carolinian 
railroad president James Gadsden (q.v ) was sent to Mexico as 
U S .  minister in &/lay 1853. The major object of Gadsden's mis- 
sion was to acquire all the territory needed for a transcontinental 
railway route-and as much additional land as President Santa 
Anna might be willing to sell. Gadsden was instructed to pro- 
pose five alternative cessions to Santa Anna, the largest to in- 
clude all of Lower California, and he was authorized to offer 
as much as $50,000,000. On Dec. 30, 1853, Gadsden concluded a 
treaty ni th  Santa Anna, by which Mexico ~vould relinquish the 
Mesilla valley and would cede 19,000,000 ac. south of the Gila 
river. Other adjustments were also incorporated: article xi of 
the 1848 treaty mas abrogated; Mexico agreed to drop all claims 
for Indian depredations; and the United States assumed the Te- 
huantepec claims of the New York speculators P.  A. Hargous and 
A. G. Sloo. 'The payment to Santa Anna's government was to be 
$1 5,000,000. 

Gadsden had struck an admirable bargain, but his treaty became 
the subject of violent sectional debate when it reached the U.S. 
senate. Korthern spokesmen, fearing as always the possible exten- 
sion of slavocracy into the new lands of the southwest and still 
hoping to see a transcontinental railroad built elsewhere, argued 
that the territory was worthless. But protreaty lobbying by the 
New York speculators was vigorous, and southern senators finally 
achieved ratification by drastically amending the whole docu- 
ment. 

The revised version was approved by a close vote on April 25, 
1854, but not until the payment to Mexico had been cut to $10,- 
000,000 and the total area of the cession reduced proportionately. 
Santa Anna placidly accepted these alterations, and the treaty was 
proclaimed on June 30, 1854. I n  Mexico the transaction was 
loudly denounced by Santa Anna's many rivals, and that veteran 
politician's career ended with banishment on a charge of high 
treason in 1855. 

The Gadsden Purchase, as the cession came to be called, was 
the last addition to the continental domain of the United States. 
I t  should be viewed as the final step in the Democratic program 
of "Manifest Destiny" that dominated the decade of the 1840s. 
As finally defined by the senate, the cession was bounded on the 
east by the Rio Grande, on the north by the Gila and on the west 
by the Colorado. I ts  area has often been given as 45,535 sq.mi., 
but this figure is much too large. In  his Report on the United 
States and Mexican Boundary Survey (1857-59), Maj. William H. 
Emory set the total a t  26,185 sq.mi. A more exact modern ap- 
proximation is 29,640 sq.mi., of which 27,305 are within the pres- 
ent limits of Arizona and comprise 24% of the area of that  state. 

BIBLIOGR~PHY.--T~~ standard reference is Paul N. Garber, T h e  
Gadsden Trea ty  (1923), but see also the extended comments in Hunter 
Miller (ed ) ,  Treaties and Other  Inter l ta t iond Acts  o f  t h e  Un i t ed  States ,  
vol. vi, pp. 293-437 (1942). Summaries are in J.  Fred Rippy, T h e  
United States and Mexico,  rev. ed. (1931) and James M. Callahan, 
American Foreign Policy i n  Mexican Relatzons (1932). A conveniert 
review is Frank C. Lockwood's article, "The Gadsden Purchase," in 
Arizona Quar te f l y ,  vol. 2, pp. 5-16, (1946). (Jo. A. C.) 

GADWALL, the comrnon name of the duck Clzaulelasmus 
streperzis. I t s  habits and distribution are very similar to those of 
the common wild duck (see DUCK).  I t  breeds in Iceland, south- 
east England, across northern and eastern Europe and northern 
Asia to Kamchatka and in North America from southern British 
Columbia and Saskatchewan south to southern California, Colo- 
rado, Nebraska and Wisconsin. I t  usually. occurs in twos and 
threes, or in mixed flocks with other ducks. I t  is also known as 
gray duck or canvas belly. I ts  small head, flat back, elongated 
form and elevated stern render it easily recognizable. I n  colora- 
tion the two sexes are almost equally sombre, but the drake ex- 
hlbits chestnut upper-ming coverts. Both resemble the female of 
the mallard in colour, but the white secondary quills form one of 
the most readily perceived characteristics of the species. The gad- 
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wall is increasing as a breeding species in Britain. I t  has been 
always esteemed for the table (G I?. SS.) 

GAELIC LANGUAGE. The term Gaelic is used for the 
wrviving Celtic languages other than Welsh, Cornish and Breton. 
i.e., for Erse, Manx and Scottish Gaelic. In these languages the 
qu sound is often used nhere the p sound u~ould be used in the 
other group. Gaelic spread from Ireland to Scotland mith the Dal- 
riadic Scots. Scottish Gaelic has given up the nasal mutation (or 
eclipse). e g ,  Scottish or b6, "our cow," Irish ar m-bd; Scottish 
mantzr "of the countries." Irish na d-tir. See also CELTIC LAY- 
GVAGES : IRISH LANGCAGE. 

GAELIC LITERATURE : see IRISH LITERATURE : Gaelic; 
SCOTTISH LITERATURE: Gaelic. 

GAETA, a town in Latina province, Lazio (Latium). Italy, a 
seaport and naval station and the seat of an archbishopric, lies 7 2  
km (45 mi ) ru' W. of Naples. on the Via Flacca which links it uith 
Rome and Saples Pop. (1957 est ) 19.188 (commune). Outside 
the \i~alls the town has a modern appearance, but within them the 
character of a fortified square is preserved. The cathedral (1106. 
restored 1892) suffered considerable damage in World War 11; it 
has a romanesque-Moorish campanile (12th-13th centuries), a 
banner of the victor of Lepanto and contains a nunnery. The 
castle, of Nonnan origin, the lower part of which dates from 
c. 1289. dominates the old town from the south Monte d'orlando 
( a  public park) is supposedly the site of the grave of Caieta, the 
nurse of Aeneas. after whom the town was named. The tombs of 
the consuls L. hfunatius Plancus (d. after 22 B c . ) ,  the founder of 
Lyons, and L S Atratinus are also located there. West of this 
eminence. near the sanctuary of the Trinity, is the "cleft moun- 
tain." a vertical fissure running down to sea level. There is an 
oil refinery and a glassmorks. Fishing. other maritime activities 
and agriculture are additional occupations. The principal import 
is raw petroleum; chief exports are petroleum products, bottles, 
fresh and preserved fish, vegetables. wine and fruit. Gaeta first 
came into contact with the Romans after the first Samnite War 
(see ROME: The Republic). '4 road \\-as built c. 184 B.C. connect- 
ing the town with the port and the place became a holiday resort 
After the fall of the western empire Gaeta remained loyal to 
Byzantium and preserved its freedom throughout the Gothic and 
Saracen invasions. In the 8th century it was a marine republic 
and after 915 an autonomous duchy. I t  capitulated to the Nor- 
mans in 1140 and under them achieved importance. In the 15th 
century it was the centre of struggles for succession to the throne 
of Naples. The town was occupied by the Austrians from 1707- 
34. In  1806. after a heroic defense, it fell to the French (see NA- 
PLES, KIKGDOM OF). 

The capitulation of Gaeta in 1861 marked the unification of 
Italy. (P .  Co ) 

GAETULIA, a district in the north of Africa, which in 
the usage of Roman writers comprised the wandering tribes of 
the southern slopes of Mt.  Aures and the Atlas, as far as the At- 
lantic ocean, and the oases in the northern part of the Sahara. 
They were distinguished from the Negro people to the south, and 
belonged to the Berber race which formed the population of 
Numidia i q  v ). 

The tribes to be found there at  the present day are probably 
of the same race, and retain the same wandering habits. They 
were noted for the rearing of horses, were clad in skins, lived on 
flesh and milk. and the only manufacture connected with their 
name is that of purple dye. 

GAGARIN, YURI ALEKSEYEVICH (1934- ), who 
made the first manned space flight, v~as  born near Gzhatsk in the 
oblast of Smolensk, U.S.S.R., on March 9, 1934. The announce- 
ment of the flight revealed that Gagarin, a major in the Soviet air 
force. was launched at  9:07 A.M. MOSCOW time on April 12, 1961, 
in the 4i-ton spaceship "Vostok." He circled the earth in 1 hr. 
48 min at  a maximum speed of 18.000 m.p.h. and at  a maximum 
height of 187 mi., landing a t  a predetermined spot in the Soviet 
Union without ill effects. During the flight he maintained radio 
contact with earth and was able to operate controls and make notes 
while in the state of ~veightlessness 

The son of a carpenter on a collective farm, Gagarin's early 

education  as interrupted by World War I1 In  195 1 he graduated 
with distinction as a molder at  a vocational school near Mosco~v. 
He later studied at the industrial college at  Saratov and concur- 
rently took a course in flying. On completing this course in 1955 
he entered the military aviation school at  Orenburg. 

Gagarin, hailed throughout the world as "the Columbus of In- 
terplanetary Space," was awarded the Order of Lenin, and given 
the titles of Hero of the Soviet Cnion and Pilot Cosmonaut of the 
Soviet Union. (W. J.  BP.) 

GAGE, THOMAS (1 721-1 787), British general and gover- 
nor of Rlassachusetts. The second son of the first Viscount Gage, 
he entered the army in 1741 and saw service in Flanders and in the 
battle of Culloden. In  1754 he sailed with his regiment (the 
44th) to America and took part in Gen. Edward Braddock's dis- 
astrous expedition. In 1758 he organized and became colonel of a 
regiment of light infantry (the 80th) and served in Jeffery .4m- 
herst's operations against Montreal. H e  was made governor of 
Montreal, promoted major general in 1761 and lieutenant general 
in 1770. In 1763 he succeeded Amherst as commander in chief o l  
the British forces in North America, the most important and in- 
fluential British post in the colonies, which he continued to hold 
until 1775. In 1774 he was appointed governor of &fassachusetts 
and in that capacity was entrusted with carrying into effect the 
Boston Port act. The difficulties which surrounded him in the 
execution of his office at  this time of the gravest unrest culminated 
in 1775, and the action of April 19 at  Lexington initiated the Amer- 
ican Revolution (9.v.). After the battle of Bunker Hill, Gage was 
superseded as commander in chief by Howe and returned to Eng- 
land. He became general in 1782 and died on April 2 ,  1787. 

See John R. Alden, General Gage in America ( 1 9 4 8 )  ; Clarence E. 
Carter (ed.), The  Correspondence o j  General Thomas Gage, 2 vol. 
(1931-33). (B. KN.) 

GAGERN, HANS CHRISTOPH ERNST, BARON VON 
(1766-1852), German statesman and political writer, was born a t  
Kleinniedesheim, near Worms, on Jan. 25, 1766. After studying 
law at  the universities of Leipzig and Gottingen, he entered the 
service of the prince of Nassau-Weilburg. H e  was the prince's en- 
voy at  Paris until 1811, and in 1812 he took part in the abortive 
attempt to excite a second insurrection against Napoleon in Tirol. 
He joined the headquarters of the Prussian army (1813)~ and be- 
came a member of the board of administration for north Germany. 
In  1814 he was appointed administrator of the Orange principal- 
ities; and, when the prince of Orange became king of the Nether- 
lands, Baron Gagern became his prime minister. I n  1815 he repre- 
sented him at the congress of Vienna, and obtained for the Nether- 
lands a considerable augmentation of territory. From 1816 to 
1818 he was Luxemburg envoy a t  the German diet, but was re- 
called, a t  the instance of Metternich, owing to his too independent 
advocacy of state constitutions. In  1820 he retired with a pension 
to his estate a t  Homau, near Hochst, in Hesse-Darmstadt, where 
he died on Oct. 22, 1852. Baron von Gagern wrote some historical 
works, but the best known is his autobiography, Mein Anteil an 
der Politik, j vols. (Stuttgart and Leipzig, 1823-1845). 

Of Hans Christoph von Gagern's sons three attained consider- 
able eminence :- 

FRIEDRICH BALDUIN, Freiherr von Gagern (1794-1848), the 
eldest, took service in the Austrian army, fought in the Russian 
campaign of 1812, and a t  Dresden, Kulm and Leipzig. H e  then 
entered the Dutch service, took part in the campaigns of 181 j,  
and, after studying another year at  Heidelberg, was member for  
Luxemburg of the military commission of the German federal diet 
(1824, 1825). I n  1830 and 183 I he took part in the Dutch cam- 
paign in Belgium, and in 1844, was sent on a military mission to 
the Dutch East Indies. In  1847 he was appointed governor a t  the 
Hague, and commandant in South Holland. In  the spring of 1848 
he commanded the Baden forces against the insurgent "free com- 
panies" (Freischaaren). At Kandern, on April 20, he was mortally 
wounded. His Life, in 3 vols. (Heidelberg and Leipzig, 1856- 
1857)~ was written by his brother Heinrich von Gagern. 

HEINRICH, Freiherr von Gagern (1799-1880), the third son, 
fought at  Waterloo in the Nassau contingent. After the war, he 
studied law at  Heidelberg, Gottingen, Jena and Geneva. AS a 
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student he had been a member of the Burschensclza,ft, and he now 
threw himself into open opposition to the unconstitutional spirit 
of the Hessian government, and was dismissed from the state 
service in 1833. Henceforth he lived in retirement at Monsheim 
until the February revolution of 1848 and its echoes in Germany 
recalled him to active political life. At the Heidelberg meeting and 
the preliminary convention (Vorparla??zent) of Frankfort he 
deeply impressed the assemblies; and when the German national 
parliament met (May 18). he was elected its first president. H e  
was mainly instrunlental in imposing the principle of a united 
empire a i t h  a common parliament. and in carrying the election of 
the Archduke John as regent. On Dec. 15 ,  when Schmerling and 
the Austrian members had left the cabinet, Gagern became head 
of the imperial ministry. and on the 18th he introduced a pro- 
gramme (known as the Gagernsche Progra~?~in) according to which 
Austria mas to be excluded from the new federal state, but bound 
to it by a treaty of union. After a severe struggle this proposal 
was accepted; but on May 20 Gagern and his friends resigned. 
H e  died at Darmstadt on May 22, 1880. 

MAXIMILIAN. Freiherr von Gagern (1810-1889), the youngest 
son, n a s  a member of the German national parliament in 1848. 
Throughout the revolutionary years he supported his brother's 
policy, and. after the collapse of the national movement, returned 
to the service of the duchy of Nassau. In  1855 he entered the 
Austrian service in the department of foreign affairs. In 1871 he 
retired and in 1881 was nominated a life member of the upper 
chamber (He~*renlzaus). He died at  Vienna on Oct. 17, 1889. 

See Allgemeine dez~tsche Biographie, Band viii, p. 301, etc. (1878) 
and Band xlix, p. 654 (1904). 

GAG LAWS, a series of resolutions passed in the U.S. house 
of representatives, between 1836 and 1840, providing that all pe- 
titions relating to the subject of slavery ~vould be tabled without 
being printed, referred to committee or discussed. There was no 
similar action taken by the senate. These petitions flooded con- 
gress after the foundation of the American Anti-Slavery society 
(18331, reaching a total of 412,006 in 1838-1839, signed by more 
than 2,000.000 persons. The first gag rule was the Pinckney reso- 
lution of 1836. I t  was followed by the Hawes and Patton resolu- 
tions (1837), the Atherton resolution (1838) and the Johnson 
resolution (1840); which was adopted as standing rule 21 on 
Jan. 28, 1840. Abolitionists were greatly disturbed by these in- 
fringements on the constitutional right of petition and gained 
increased support nationally. They supplied expert advisers, such 
as Theodore Dwight Weld, to a house group, led by former Pres. 
John Quincy Adams (q.v.) and Joshua R. Giddings (q.v.): which 
attempted to get rule 21 repealed at  the start of each session, 
finally succeeding on Dec. 2 ,  1844. 

BIBLIOGRAPHY.-G. H. Barnes, The Antislavery Impulse, 1830- 
1844 (1933) ; R. B. Nye, Fettered Freedowz: Civil Liberties end the 
Slavery Co?ztroversy, 1830-1860 (1949) ; B.  P. Thomas, Theodore 
Weld, Crusader for Freedonz (1950). (J .  J. MA.) 

GAILLARDIA, a genus of showy Yorth American herbs of 
the Compositae (q.v.1 family, consisting of about 20 species. 
mostly from the far west and commonly knoxn as gaillardia or 
blanketflo~ver. All have yellow or yellow and red sterile ray flowers 
and fertile purple disk floners. Two annual species. G. anzblyodon 
and G. pz~lclzella, are popular and widely grown in gardens and 
borders, and the perennial species, G aristata, one of the last plants 
in the garden to die in autumn, for the large handsome heads. All 
are easily grown in most garden soils and preferably in full sun. 

(J. &I. BL.) 
GAINESVILLE, a city in north-central Florida. C.S.. is situ- 

ated approximately 70 mi. S.W. of Jacksonville and 140 mi. N. of 
Tampa. Founded in 1854 as the seat of Alachua county and named 
for Gen. Edmund Pendleton Gaines (1777-18491, U.S. army of- 
ficer. it was incorporated as a tomn in 1869 and as a city in 1907. 
(For comparative population figures see table in FLORIDA: P O ~ Z L -  
latzon.) 

During the 19th century. Gainesville mas an agricultural trad- 
ing centre, first for cotton farmers and later for citrus and vege- 
table producers Freezes in the 1890s destroyed orange groves, 
and both citrus culture and truck gardening were moved to more 

southerly regions of the state. The East Florida State seminary, 
established in Ocala in 1853, was relocated in Gainesville in 1866 
and was the cultural centre of the tonn. which contained less than 
4,000 people at  the turn of the century. 

In  the 20th century the city's growth paralleled that of the 
University of Florida. In  1905 Florida reduced the number of 
state-supported colleges from eight to three, and led by merchant 
VCTilliam N. VCTilson and Mayor William R. Thomas, Gainesville 
offered land, money and free water in perpetuity to win the Uni- 
versity of Florida (so named in 1903) from Lake City, where it 
was located. The university and East Florida seminary were then 
consolidated as the new state university. The few hundred stu- 
dents of the first years in Gainesville increased in number to more 
than 13,000 by the middle of the 20th century. A medical centre, 
with a medical school and a teaching hospital, was added to the 
university in 1956; the hospital serves an area with a population 
of more than 1,000,000. The Florida State museum, with a large 
collection of Indian artifacts and wildlife specimens, and the Sun- 
land Training centre for exceptional children who are unable to 
care for themselves are located in Gainesville. 

Agriculture and industry also contributed to the city's growth. 
Watermelons, cucumbers, squash, tomatoes and other truck-garden 
crops are shipped from Gainesville in late spring and early 
summer. Electronics, wood products, meat packing, building ma- 
terials, moss processing and other light industries provide employ- 
ment. 

Gainesville has a council-manager type of government, in effect 
since 1920. Broad avenues divide the city into quadrants. but 
within them are many narrow streets and few parks. Oak, pine, 
magnolia, dogwood, redbud, azaleas and camellias shade and beau- 
tify streets and yards. Near the city are Newnan's lake; the 
Devil's Millhopper, a picturesque sinkhole; and Payne's prairie, a 
wildlife preserve. The latter perpetuates the name of a Seminole 
Indian chief whose people once inhabited the area, and who in 1812 
led his warriors in battle against the forces of Col. Daniel Sewnan. 

(R. W. PA.) 
GAINSBOROUGH, THOMAS (1 72 7-1 788), one of the 

foremost English painters of portraits and landscapes, was born 
a t  Sudbury, in Suffolk, the youngest son of John Gainsborough, 
a maker of woolen goods. About 1740 he was sent to London to 
study and worked in the studio of Hubert Gravelot, the French 
painter and engraver. Gainsborough must have met Francis Hay- 
man, who undoubtedly influenced his work, but there is no evi- 
dence that he was his pupil, as is suggested in most of the early 
biographies. In  1746 he married, in London, Margaret Burr, the 
illegitimate daughter of the duke of Beaufort. Soon after this he 
returned to Suffolk and about 1752 settled in Ipswich, where he 
made the acquaintance of his first biographer, Philip Thicknesse, 
and of Joshua Kirby, the first president of the Society of Artists. 
Gainsborough early acquired some reputation both as a portraitist 
and landscape painter and had no difficulty in making a living. I n  
1759 he moved to Bath, where his studio was soon thronged with 
visitors. He moved in musical and theatrical circles, and among 
his friends were members of the Linley family, xvhose portraits 
(now in the Dulnich gallery, London) he painted. I t  was also at  
Bath that he met David Garrick, nho  became a lifelong friend. 
His devotion to the work of Van Dyck was fostered by a visit to 
Wilton, where he made a free copy of the famous portrait of the 
Pembroke family. In spite of the demands for portraits, however, 
he continued to paint landscapes. 

In  1761 he sent a portrait-the "Earl Nugent"-to the exhibi- 
tion at  the Society of Artists, and in the following year the first 
notice of his work appeared in the London press. Throughout 
the 1760s he exhibited regularly in London and in 1768 was elected 
a foundation member of the Royal Academy. I n  1774 he moved to 
London and settled in part of Schomberg house in Pall Mall In  
the early part of 1781 Gainsborough was commissioned to paint 
King George I11 and Queen Charlotte, whose portraits appeared in 
the Royal Academy exhibition of that year, and after this he was 
in constant demand at court. In  1784 he quarreled with the acad- 
emy about the hanging of his portrait "Three Elder Princesses," 
and removed all the pictures intended for showing that year. He 
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never again showed at  the Royal Academy but held private exhibi- 
tions a t  Schomberg house. In  the 1780s Gainsborough painted 
some of his best-known landscapes and a series of "fancy pictures." 
portraits of pretty country children. H e  died on Aug. 2 ,  1788, and 
was buried a t  Kew, Surrey. 

Unlike most of his contemporaries Gainsborough did not go 
abroad to study, and was contemptuous of the fashion for history 
painting. He knew, however, that the language of his art must be 
learned somewhere and he turned his attention to the Dutch and 
Flemish painters. His early landscapes show the influence of 
J. Wynants and J. van Ruisdael in the detailed treatment of the 
foliage and plants and in the general design, notably the "Cornard 
Wood" (National gallery, London) finished in 1748. The "View 
of Dedham" (National gallery of Ireland) is more original in its 
feeling for the gray light of England. and in the background to "Xr. 
and Mrs. Andrews" (collection of G. W. Andrews) he approached 

"THE MORNING WALK" BY THOMAS GAINSBOROUGH. I N  THE NATIONAL 
GALLERY. LONDON 

the realism of Constable. But this soon gave place to a more 
generaIized and poetic view of landscape, reflecting the French 
pastoral tradition and also the landscapes of Gaspar Poussin, then 
so popular in England. Gainsborough relied on memory rather 
than direct study of nature and often worked from model land- 
scapes set up in his studio. "The Harvest h'agon" (Ba'rber in- 
stitute, Birmingham) painted in the 1760s is one of his loveliest 
landscapes, a perfect blend of the ideal and the real. Among the 
best-known of his later landscapes are "The Watering Place" 
(177 j, Tate gallery, London) and "The Market Cart" (1786, Na- 
tional gallery, London). During the years in London he painted a 
number of pictures of idealized country scenes including "The Cot- 
tage Door" (Huntington collection, San Marino, Calif .). He also 
painted some sea pieces somewhat in the Dutch manner. Some of 
the "fancy pictures" of country children painted in these years, 
e.g., the "Cottage Girl with a Pitcher," show a quasi-Wordsworth- 

ian approach to nature and are experimental not only in subject 
matter but also in technique, very thin oil paint being used almost 
as water colour. 

Gainsborough was the only one of the great English portrait 
painters of the 18th century who also composed landscape drawings 
in great numbers and in a variety of techniques, including chalk, 
wash and water colours, some of them varnished. H e  made in 
addition a number of soft-ground etchings and constructed his 
own magic lantern with a number of glass slides painted by himself 
(now in the Victoria and Albert museum. London). 

Gainsborough said landscapes were his real love but he was con- 
tinually distracted by the demands of portrait painting. The por- 
trait heads painted in Suffolk, if sometimes a little stiff, are pene- 
trating character studies and are delicately penciled. Among the 
most distinguished are the "Self Portrait" (collection of Lady 
Cholmondeley) and "Mr. and Mrs. Kirby" (Fitzwilliam museum, 
Cambridge). While in Suffolk he painted a number of deliahtfully 
spontaneous portrait groups-small figures in landscapes, closely 
related to conversation pieces-that included "Mr. and Mrs. 
Brown" (collection of Lady Cholmondeley) and the more sophisti- 
cated "Heneage Lloyd and his Sister" (Fitzwilliam museum, Cam- 
bridge). The "Painter's Daughters Chasing a Butterfly" (National 
gallery), composed in the last years at Ipswich, is, in its easy nat- 
uralism and sympathetic understanding, one of the best of English 
portraits of children. 

After he moved to Bath, Gainsborough had to satisfy a more 
worldly clientkle, and although he tried to preserve the simple un- 
conventional character of his early work, he had to combine it with 
a more formal and elegant style which he based on that of Van 
Dyck. "Miss Ford" ( I  760, Cincinnati Art museum) is an essay 
in the grand manner. but "Mrs. William Henry Portman" (c. 1768, 
collection of Viscount Portman) is a fine character study, full of 
humanity, and distinguished by rhythmical drawing and delicate 
gray tones. Some of his best portraits of men date from this time, 
notably "Sir Benjamin Truman" (collection of Messrs. Truman, 
Hanbury and Co.). 

When he went to Iive in London his portraits of women became 
more ethereal, and their flickering ribbons and laces seem to melt 
into the landscape background. "Mrs. Sheridan" (c. 1785, Wash- 
ington, D.C., KationaI gallery) and "Mrs. Robinson" (1781, 
UTallace collection, London) are insubstantial characters, but ex- 
quisitely painted. Unlike his great rival Sir Joshua Reynolds, he 
was less successful with men at  this time, particularly public fig- 
ures, but "Johann Christian Fischer" the hautboy player (1780, 
Buckingham palace. London) is one of his most inspired works of 
this period. "The Morning Walk" (1785, National gallery, Lon- 
don), a picture of Squire Hallet and his wife, sums up both the ele- 
gance and the informality of the 18th century. Gainsborough's 
many other works include "The Blue Boy" (Master Jonathan 
Buttall; Huntington collection, California) and "Mrs. Siddons" 
(National gallery. London). 

Of all the English 18th-century painters, Gainsborough was the 
most versatile and original, always prepared to experiment with 
new ideas and techniques. He was not, like Reynolds, a master of 
formal composition, but was devoted to his craft and always sen- 
sible of the poetry of paint. His letters reveal a lively character 
with a pretty wit and a genius for friendship. 

See also PAINTING: Great Britain; PORTRAIT PAINTING: BLI-TOQUB 
and Rococo. 

BIBLIOGRAPHY.-P. Thicknesse, A Sketch of the Life and Paintings 
of Thomas Gainsborough (1788) ; G. W. Fulcher, Life of Thomas Gains- 
borough, 2nd ed. (1856) ; W. T. Whitley, Thomas Gainsborough (1915) 
and Artists and Their Friends in England, 1700-1799, z vol. (1928) ; 
Mary Woodall, Gainsborough's Landscape Drawings (1939) and 
Thomas Gainsborough (1949) ; E .  K. Waterhouse, Preliwzinary Check- 
List of  Portraits by Thomas Gainsborough, vol. xxxiii, Walpole society 
(19j3) and Gainsborough (1958). (M. WL.) 

GAINSBOROUGH, a market town and urban district in the 
Parts of Lindsey and in the Gainsborough parliamentary division 
of Lincolnshire, Eng., on the right bank of the Trent, 18 mi. N.W. 
of Lincoln by road. Pop. (1951) 17,513. Area 3.7 s,q.mi. A 
tidal bore or eagre of the Trent reaches the town. Gainsborough 
(Gegnesburh in 1013) was probably inhabited by the Saxons on 



GAIRLOCH-GA JO 
account of the fishing in the Trent. The Anglo-Saxon Chronicle 
states that in 1013 the Danish king Sweyn landed there and sub- 
jugated the inhabitants. Gainsborough was probably a borough by 
prescription, for mention is made of burghal tenure in 1280. Men- 
tion is made in I 204 of a Wednesday market and in 1258 Henry I11 
granted a Tuesday market to William de Valence, earl of Pem- 
broke who also obtained from Edward I in 1291 licence for an 
annual fair on All Saints' day, and the seven preceding and eight 
following days. A fair was granted to John Talbot by Henry I11 
in 1243, and two fairs were granted to Thomas, Lord Burgh, by 
Elizabeth I in 1592. The Tuesday market is still held, and the 
fair days are Tuesday and Wednesday in Easter week and the 
Tuesday and Wednesday after Oct. 20. The parish church of All 
Saints is classic of the 18th century, excepting the Perpendicular 
tower. The Old hall, of the 15th century, improved in the 16th, 
forms three sides of a quadrangle, partially timber framed, but 
having a beautiful stone bay window. Gainsborough possesses a 
grammar school founded in 1589 by a charter of Elizabeth I. 
There is carrying trade on the Trent and neighbouring canals. 
There are iron foundries and malt kilns and extensive agricultural 
and general engineering works. Shipbuilding is also carried on. 
Flour and cattle provender mills are established and corsetry, 
hosiery and u.oollen wear industries have been introduced. Gains- 
borough is the St. Ogg7s of George Eliot's Mill 0% the Floss. 

GAIRLOCH, a village and civil parish of Ross and Cromarty, 
Scot.. on the sea loch of Gairloch, 74 mi. W.N.W. of Inverness by 
road. Pop. (1951) 1.991. The parish includes Loch Maree, the 
Ben Eighe nature reserve and Invereme garden (owned by the 
Scottish National trust) with subtropical plants. Gairloch, with 
its sandy beaches, is a holiday place; it also has extensive herring, 
cod and salmon fisheries. Of the islands round the coast, only Isle 
Ewe in Loch Ewe is still inhabited. 

GAISERIC or GENSERIC (c. 390-477), king of the Van- 
dals. son of King Godegisel (d. 406) and king on the death of his 
brother Gonderic in 428. I n  428 or 429 he led a host of Vandals 
from Spain into Roman Africa, and took Mauretania, and later 
Hippo. Having pillaged and conquered almost the whole of 
Roman Africa, the Vandal king concluded a treaty with the 
emperor Valentinian 111. in 435, by which he retained his con- 
quests. This peace was broken, and in Oct. 439 he captured 
Carthage, which he made the capital of his kingdom. In  455 he 
plundered Rome and returned t o  Africa laden with spoil. Among 
his captives was the empress Eudoxia, who is said to have invited 
the Vandals into Italy. The Romans made two unsuccessful 
attempts to avenge themselves, one by the Western emperor, 
Majorianus, in 460, and the other by the Eastern emperor, Leo I., 
e ~ g h t  years later. Gaiseric brought Sicily, Sardinia, Corsica and 
the Balearic Islands under his rule, and even extended his con- 
quests into Thrace, Egypt and Asia Minor. Having made peace 
with the Eastern emperor Zeno (476), Gaiseric died Jan. 25, 477. 

Gaiseric was a cruel and cunning man, possessing great m~litary 
talents and superior mental gifts. Though the effect of his vic- 
tories was afterward neutralized by the successes of Bellsarius 
his name long remained the glory of the Vandals. See VAKDALS. 

BIBLIOGRAPHY -T Hodgkin, Italy and Her Invaders, vol. ii (1892) ; 
L. Schmidt, Geschichte der Vandalen (1901) ; F. Martroye, Genseric; 
La ConquEte vandale en Ajrzque (1907). 

G A I T ~ N ,  JORGE E L I ~ C E R  (1902-1948), Colombian 
statesman and penologist, was born in Bogota on Jan. 26, 1902. 
H e  studied law at  the National university, Bogoti, and continued 
his studics in Rome, nhere he was a student of Enrico Ferri and 
follo~\ed closely the early development of fascism. 

I n  Colombia he became k n o ~ i n  as a champion of the people and 
founded a short-lived party called Union Nacional Izquierdista 
Revolucionaria or UNIR (Left Revolutionary National union). 
His maiden speech as a congressman was a polemic argument on 
the Santa Marta banana plantations owned by the United Fruit 
company (1928). He served as mayor of Bogoti (1936) and 
minister of education (1940). 

I n  1935. as the leader of the more radical factions of Liberals, 
he ran for the office of president in opposition to the official Liberal 
party candidate. Gabriel Turbay. As a result of this split in the 

ranks of the Liberals the victory went to the Conservative party 
candidate, Mariano Ospina PCrez. Gaitin7s growing popularity, 
which was scarcely surpassed by that of his contemporaries, seemed 
to indicate that his eventual election to the presidency was assured, 
but he was assassinated in Bogoti on April 9, 1948, while the ninth 
International Conference of American States was meeting. The 
infuriated populace rioted and set fire to the central part of the  
city. (G. As.) 

GAIUS (CAIUS), SAINT, pope from 283 to 296, is said to  
have been a Dalmatian and even a relative of the emperor Diocle- 
tian. His epitaph was found in the cemetery of Callistus. His 
feast day is April 22. (J. V. HN.) 

GAIUS, a celebrated Roman jurist of the 2nd century A.D. 
Of his personal history very little is known. I t  is impossible to  
discover even his full name. Gaius or Caius being merely the per- 
sonal name (prae-nomen)  so common in Rome. His works were 
composed between the years 130 and 180, a t  the time when the 
Roman empire was most prosperous and its government the best. 
Most probably Gaius lived in some provincial town, and hence we 
find no contemporary notices of his life or works. After his death, 
ho~iever ,  his nritings were recognized as authoritative; and the 
emperor Valentinian I11 named him, along with Papinian, Ulpian, 
Modestinus and Paulus, as one of the five jurists whose opinions 
were to be fol101~-ed by judicial officers in deciding cases. The  
works of these jurists accordingly became most important sources 
of Roman law. 

Besides the Insti tutes,  which are a complete exposition of the 
elements of Roman law, Gaius was the author of a treatise on the 
Edicts of tlze &Iagrstrates, of Cornnzentczries o n  the T w e l v e  Tables,  
of a treatise on the important L e x  Papia Poppaea and of several 
other morks. His interest in the antiquities of Roman law makes 
his work valuable to  the historian of early institutions. I n  the dis- 
putes between the two schools of Roman jurists he generally 
attached himself to that of the Sabinians, a h o  were said to be 
folloners of Xteius Capito. Many quotations from the works of 
Gaius occur in the Digest of Justinian, and so acquired a perma- 
nent place in the system of Roman lam; while a comparison of the 
I7zstitz~tes of Justinian with those of Gaius shows that  the whole 
method and arrangement of the later work were copied from that 
of the earlier, and numerous passages are word for word the same. 

Unfortunately the work was lost to modern scholars until, in 
1816. a manuscript, probably of the 5th century, was discovered 
by B. G. Niebuhr in the chapter library of Verona, i n  which cer- 
tain of the works of St. Jerome were written over some earlier 
writings, ahich proved to be the lost work of Gaius. The greater 
part of the palimpsest was painstakingly deciphered, and compari- 
son with other sources enabled some missing passages to  be filled 
in. Two other important additions were made by  the Oxyrhynchus 
papyri of about 250 and the important Antinoite or Egyptian frag- 
ments of the 4th or early 5th century. 

The Insti tutes of Gaius are divided into four books-the first 
treating of persons and the differences of the status they may oc- 
cupy in the eye of the law; the second of things and the modes 
in which rights over them may be acquired, including the law re- 
lating to wills; the third of intestate succession and of obligations; 
the fourth of actions and their forms. 

For editions of the Insti tutes,  see P. Kriiger and W. Studemund, 
7th ed (1923); B. Kiibler, 8th ed. (1939); and F. de Zulueta. 
2 vol. (1946-53), which contains an English translation and full 
commentary. 

For further information see ROMAN LAW. (J. F .  LR.) 
GAIUS CAESAR: see CALIGULA 

GAJO (GAYo). According to tradition the Gajo and Alas 
peoples of northern Sumatra came from Batak lands to the high- 
lands neighbouring the Achinese (9.v.). There they lived in rela- 
tive isolation, yet not without modifying contacts. Indian influ- 
ence introduced the idea of a hereditary chieftain and a graded 
society. However, this did not result in a powerful court of elab- 
orate ceremonial life. During a period of Menangkabau suprem- 
acy they accepted Islam but its precepts were not fully understood. 
Mosques were feu in number and even in the 1960s only a minority 
performed the full religious rites. In  the 17th century the Achi- 



nese imposed district rulers and strengthened the whole govern- 
mental structure. I n  later years these innovations tended to wane, 
and the adat or customary law became all-powerful. 

A village consists of large community houses, each occupied by 
several families related in the male line. These structures are 
raised above the ground and consist of a men's gallery, a women's 
section and a common area which is divided into family compart- 
ments. A Gajo family consists of parents, children and married 
sons and their families. Theoretically all male members are re- 
lated but adoption and other practices may modify this. A price 
is paid for the bride; then she and her offspr~ng belong to the 
husband's clan. Polygyny is allowed but is rare. 

I n  physical type the Gajo-Alas are proto-Malays but they show 
some intermixture with the Negrito and Malay. They probably do 
not exceed 100,000 in number. See also SUMATRA: Popz~lation. 

See E. M .  Loeb, Sumatra ( 1 9 3 5 ) .  (F.-C. CE.) 
GALAGO (BUSH BABY), the name of the long-tailed African 

lemurlike primates (9.v.);  classed with the lorises and pottos in 
the family Lorisidae. They are extremely agile tree dwellers, char- 
acterized by the great elongation of the upper portion of the feet 
(tarsus) and the pofier of folding the large ears. They pass the 
day in sleep but are active at  night. feeding on fruits, insects and 
small birds. When they descend to the ground they sit upright, 
and move about by jumping with their hind legs like jerboas. They 
are pretty little animals, varying from the size of a small cat to less 
than that of a rat, with large eyes and ears, soft woolly fur and long 
tails 

There are several species, of which G. crmsicaz~datus from cen- 
tral Africa is the largest - 

GALAPAGOS ISLANDS (ARCHIPI~LAGO DE C O L ~ N ) ,  a 
group of 14 main islands and numerous smaller islands scattered 
over 23,000 sq.mi. of equatorial Pacific ocean, between 500 and 
;oo mi. W. of Ecuador. Total land area is 3.028 sq.mi.. about 
half of which is contained in the largest (1,754 sq.mi.) and highest 
(5,500 ft. ) island, Albemarle (Isla Isabela). 

There has been much speculation concerning the origin of the 
islands in the absence of concIusive evidence. Geological and 
bathymetric data indicate that they probably were never con- 
nected with the American mainland. The islands are comprised 
largely of lava piles dotted with volcanoes, mostly extinct. One 
on Albemarle erupted in 1948, 1953 and 1957. 

The climate is characterized by such tropical anomalies as a 
markedly low rainfall along the coast (annual average 3-4 in.). 
low air temperatures (70'-85' F.) and low ocean temperatures at 
the surface (63"-86" F.). Largely responsible for this climatic 
regime are the chilling waters of the Humboldt or Peru current 
which upwells around Galipagos. Thundershowers may occur 
from January to April, and a mist (garzia) periodically blankets 
the area from May to December. 

Treelike cactus, spiny shrubs and dwarf deciduous trees domi- 
nate the coastal regions. Native guava and unique sunflower trees 
flourish on the volcanic uplands. 

Homever. the Galipagos are best known for their unusual ani- 
mals. the most dramatic being the large spiny marine and land 
iguanas. The archipelago is named after the enormous land tor- 
toises (galdpago, old Spanish name for "tortoise"), considered 
among the oldest living creatures on earth, which may weigh 500 
Ib. or more. Other zoological curiosities include a four-eyed fish, 
distinct species of penguin, flightless cormorant and albatross, as 
well as a group of 13 species of very tame finches, one of which 
employs a stick as a tool to obtain food. Charles Darwin, who 
visited Galapagos in 1835 as naturalist of the "Beagle," was so 
impressed with the interisland variations in shape of the tortoise 
shells (some saddlelike, others domelike) and the finch bills (some 
like a warbler, others like a grosbeak) that they inspired many of 
his views on natural selection. 

The Galipagos Islands were discovered by Tomas de Berlanga. 
bishop of PanamL, while en route to Peru in I 535, and named Las 
Encantadas ("the bewitched"). Sites on several of the islands 
have yielded Inca pottery fragments providing evidence of pre- 
Spanish occupation. Numerous Spanish voyagers stopped at the 
islands during the 16th century, and in the late 17th century pirates 

used the islands as a hideout. About 1800 freebooting gave way 
to vihaling. The buccaneers and whalers named many of the 
islands after English personalities of the period. At the beginning 
of the war of 181 2 ,  American gunboats executed sea raids around 
Galapagos designed to harass British shipping. In  1841 the novel- 
ist Herman Melville visited the islands, which became the locale 
for his charming essay, Las Encantadas. Kineteenth-century 
sealers slaughtered untold thousands of fur seal and nearly extermi- 
nated this species. Since the earliest visits to the islands by man, 
domestic animals have escaped or have been put ashore, so that 
now cattle, horses. donkeys. goats, pigs, dogs and cats are running 
wild. The tortoises suffered the most from predation by pigs and 
dogs and from human exploitation for their meat and fat, and sev- 
eral forms have become extinct. The government of Ecuador 
made the Galipagos (in part) a wildlife sanctuary in 1935 and 
again in 1959. 

The islands had been unclaimed for almost 300 years before 
colonization began on Charles Island (Isla Santa Maria) in 1832, 
when Ecuador took official possession of the archipelago and as- 
signed Spanish names to the islands. Other colonies were started 
subsequently on Chatham Island or Isla San Crist6bal (the terri- 
torial capital), a t  Wreck bay (Bahia de Naufragio) and at  Villamil 
on Albemarle Island. From about 1920 to 1940 a few European 
emigrants reached the islands, but most of them left because of 
food and water shortages. A few, however, settled on Indefati- 
gable Island (Isla Santa Cruz) around Academy bay (Bahia de la 
Academia). In  1942 the United States constructed an air base 
(defunct since 1946) on South Seymour Island (Isla Baltra). 
Since then, Ecuadorians have been gradually settling on the arable 
islands. The population in 1960 was 1,900. Phenomenal yields of 
coffee, potatoes and lemons in the highlands and a plentiful supply 
of fish (tuna and groupers) along the coasts form the basis of the 
economy. There are small deposits of sulfur. The territory of 
ArchipiClago de Col6n is administered through Guayas province. 

BIBLIOGRAPHY.-C. Darwin, Voyage o f  the Beagle (1839) ; D. Lack, 
Darwin's Finches (1947) ; T .  Heyerdahl and A. Skjolsvold, Archaeologi- 
ral evidence of Pre-Spanish visits to the Galripagos Islands (1956) ; 
CV. Beebe; Galapagos, World's End (1924) ; A. and F. Conway, T h e  E n -  
rhantfd Islands (1947) ; H. Melville, Las Encantadas or the Enchanted 
Islands, with an introduction, critical epilogue and bibliographical notes 
by V.  W.  von Hagen (1940); V. W. von Hagen, Ecuador and the 
Galdpa~os  Islands (1949). (R. I. B.) 

GALASHIELS, a small burgh of Selkirkshire, Scot. Pop. 
(1961) 12,374. I t  is on Gala Water within a short distance of 
its junction with the Tweed, 33 mi. S.S.E. of Edinburgh by road. 
The town stretches for more than 2 mi. along both banks of 
the river. the mills and factories occupying the valley by the 
stream. The municipal buildings were enlarged as a World War I 
memorial. 

The Scottish 'll'oollen Technical college (1909) is devoted to in- 
struction in woolen manufacture. which dates there from the close 
of the 16th century. I t  is now mainly confined to the weaving of 
tweeds and the making of knitwear. Galashiels was originally a 
village built for accommodation of pilgrims to Melrose abbey 
(4  mi. S.E.). and was created into a burgh of barony in I 599. The 
Catrail or Picts' Work begins near the town and passes immedi- 
ately to the west. Clovenfords, 33 mi. W., is noted for the large 
Tweed vineries. 

Two miles farther southwest is Ashiestiel, where Sir Walter 
Scott resided from 1804 to 1812. Abbotsford (q.v.), his later 
house. lies to the south of the town, across the Tweed. 

GALATIA. I .  In the strict sense this is the name applied 
to a large inland district of Asia Minor occupicd by Gaulish 
tribes in the 3rd century B.C. I t  was bounded on the north by 
Bithynia and Paphlagonia, west by Phrygia, south by Lycaonia 
and Cappadocia, east by Pontus. 

Galatia is part of the great central plateau of Asia Minor, 
there ranging from 2,000 to 3,000 ft. above sea level: and falls 
geographically into two parts separated by the Halys (Kizil 
Irmak), a small eastern district lying chiefly in the basin of the 
Delije Irmak. the principal affluent of the Halys, and a large west- 
ern region drained by the Sangarius (Sakaria) and its tributaries. 
On the north side Galatia consists of a series of plains with 



GALATIANS, EPISTLE TO THE 
fairly fertile soil, lying between bare hills. But the greater part Histor. Geogr. (189o), St. Paul (1898), and Introd. to Histor. Com- 
is a stretch of barren, undulating uplands, intersected by tiny mentary 0% Galatians (r899). For antiquities generally, K. ~ u m a n n  
streams and passing gradually into the vast level waste of treeless and 0. Puchstein, Reisen i n  Kleinaszen (1890) ; Koerte, Athen. 

Mitteilungen (1897) ; Anderson and Crowfoot, Journ. of Hellenic 
plain that runs south to  Lycaonia; these uplands are little culti- Studies (1899) ; ~ ~ d ~ ~ ~ ~ ~ ,  ~~p o f  hfinor (Igo3) and cam- 
vated but afford pasturage for large flocks of sheep and goats. bridge Ancient History, vol. iii. (with useful bibliography). 

The Gaulish invaders appeared in Asia Minor in 278-277 B.C. GALATIANS, EPISTLE TO THE, a letter of Paul usu- 
They numbered 20,000 of which only one-half were fighting men; ally printed as the ninth book in the New Testament. The  au- 
not long after their arrival we find them divided into three tribes, thenticity of this letter has never been questioned save by  oc- 
Trocmi, Tolistoboii and Tectosages. They had split off from the casional critics who have refused to admit the genuineness of any 
army which invaded Greece under Brennus in 279 B.c., and of the Pauline letters. The excitement under which it  was written, 
crossed over to  Asia at  the invitation of Nicomedes I. of Bithynia, the sweeping (and a t  times reckless) statements, the omission of 
who required help in his struggle against his brother. For about a complimentary paragraph of thanksgiving a t  the beginning and 
46 years they were the scourge of the western half of Asia Minor, of a group of salutations a t  the end, regular parts of a Pauline let- 
ravaging the country without any serious check, until Attalus I., ter-all these indicate the free hand of one who felt under no 
king of Pergamum, inflicted several severe defeats upon them, obligation to make his composition resemble the work of another. 
and about 232 B.C. forced them to settle permanently in the Nor is there any reason to question the integrity of the letter. At 
region to which they gave their name. I n  the settlement of times the Greek is awkward, with frequent breaks in construction 
64 B.C. Galatia became a client-state of the Roman empire, and (anacoloutha) and daring ellipses of thought, but these simply 
three chiefs were appointed, one for  each tribe. But this arrange- indicate the emotional strain under which the writer was labouring. 
ment soon gave way before the ambition of the chief Deiotarus Content.-The temper of the letter and, in  part, the situation 
(!.v.), the contemporary of Cicero and Caesar, who was recog- which evoked it  are evident in the opening words. Although Paul 
nlzed by  the Romans as king of Galatia. On the death of the regularly styled himself an apostle, he here insists that his apostle- 
third king, Amyntas, in 25 B.c., Galatia was incorporated by ship is not from men, but from God. His authority has been chal- 
Augustus in the Roman empire, and few of the provinces were lenged. At once he proceeds to  the attack, with no time or thought 
more enthusiastically loyal. for any complimentary paragraph of thanksgiving; obviously a t  

The population of Gala& was not entirely Gallic. Before the the moment he has little to thank God for as he views the attitude 
arrival of the Gauls, western Galatia up to the Halys was inhabited of these "foolish Galatians." Instead his word is: "I marvel that 
by Phrygians, and eastern Galatia by Cappadocians and other Ye are so quickly removing from him that called You in the grace 
native races. This native population remained, and constituted of Christ unto a different gospel." This "different gospel" is  
the majority of the inhabitants of the rural parts and almost actually no gospel a t  all; i t  is simply the work of men nullifying 
the sole inhabitants of the towns. They were left in possession the saving work of God, The gospel which Paul had preached had 
of two-thirds of the land (Caesar, B.G. i. 31) on condition of been divinely revealed to him; hence, any deviation from it is false 
paying part of the produce to their new lords, and agriculture and its champions areaaccursed (i, 1-9). This he attempts to  
and commerce with all the arts and crafts remained in their hands. justify by a brief recital of his own experiences. God had called 
They ranked as "Galatiansv equally with their overlords, and him a t  a time when he was attempting to persecute the church, had 
it  was from their numbers that the "Galatian" slaves were drawn. made him an apostle and had revealed to him his message. Thus, 
The conquerors, who were few in number, formed a small mili- his message was literally from God, not from men. H e  had had 
tary aristocracy, living not in the towns, but in fortified villages, only the slightest contacts with those whom he styles ''apostles 
where the chiefs in their castles kept up a barbaric state, sur- before me." They had taught him nothing during his two brief 
rounded by their tribesmen. w i t h  the decline of their warlike visits to Jerusalem; on the latter occasion they had had to admit 
"igour they began gradually to  with the natives and to adopt that he had been divinely commissioned as an apostle to the gen- 
their religion: the amalgamation was accelerated under R~~~~ tiles. Later when Peter was at  Antioch, he (Paul) maintained his 
influence and ultimately became complete; but they gave to the and had even publicly rebuked him, although to do 
mixed race a distinctive tone and spirit, and long retained their had meant to stand alone- Since his gospel is thus comple te l~  

national characteristics and social customs, as well as their lan- God, he can 'peak as he does. since he has been 
guage (which continued in use, side by side with ~ ~ ~ ~ k ,  in the "crucified with Christ," when he speaks, it  is Christ who speaks in 
4th century A.D.). In the 1st century, when St. paul made his him (i, 21). Then follows an attack upon his opponents' 

missionary journeys, even the towns Ancyra (mod. Angora), contentions. The new freedom which they had received through 

Pessinus and Tavium (where Gauls were few) were not hellen- his earlier preaching to them was the result of their faith in Christ, 
ized; while the rural population was unaffected by Greek civiliza- not of their adherence to the works of the law. I t  is folly then to 
tion. Hellenic ways and modes of thought begin to  appear in the slip back into the bondage from which they had been freed by  
towns only in the later century. In the rustic parts a know- God's grace (iii, 1 - i ~ ~  11)- Then with a swift change of tone he 
ledge of Greek begins to spread in the 3rd century; but only in the leminds them of their former love for  him and urges them to 
4th and 5th centuries, after the transference of the centre of gov- hearken to him, not to their false friends who are seeking to lead 
ernment to  Constantinople placed Galatia on the highway of them astray (iv, 12-20). Once again the tone.changes, and with 
imperial communication, was Hellenism in its Christian form a clumsy allegory about Ishmael and Isaac he seeks to undercut 
gradually diffused over the country. (See also ANCYRA; PES- his opponents' contention (iv, 21-31). Frequently it has been as- 
SINUS ; GORDIUM.) serted that a t  v, 2 a new main section begins. I t  is perhaps less 

11. The Roman province of Galatia, constituted 25 B.c., in- artificial to regard V, 1-10 as a summary of the whole preceding 
cluded the greater part of the country ruled by Amyntas, viz., section (iii, I-v, 1 0 ) ~  with the last main section, beginning a t  
Galatia Proper, part of Phrygia towards Pisidia (Apollonia, Anti- v, 11, a blistering attack upon his critics and concluding with the 
och and Iconium), Pisidia, part of Lycaonia (including Lystra insistence that liberty (freedom) is far from being licence but 
and Derbe) and Isauria. For nearly 100 years it  was the frontier demands the strictest sort of moral purity, not because of any de- 
province, and the changes in its boundaries are an epitome of mand in the Mosaic law but because one who is "in Christ" can 
the Roman advance to the Euphrates. Under Diocletian's re- do no other. The whole requirement is summed up in the one 
organization Galatia was divided, about 295, into two parts, and command: "Thou shalt love thy neighbour as thyself" (v, 11-25). 
the name retained for the northern. After suffering from Persian Following a brief but detailed application of this command (vi, I- 

and Arabic raids, Galatia was conquered by the Seljuk Turks in IO), he quickly concludes the letter with the briefest of benedic- 
the 11th century and passed to the Ottoman Turks in the middle tions and without the customary personal greetings or requests. 
of the 14th. This concluding section (vi, 11-18) was apparently written by 

BIBLIOGRAPRY.-Van Gelder, De Gallis in Graecia et Asia (1888) ; Paul personally, the rest of the letter dictated to a n  amanuensis 
Staehelin, Gesch. d. kleinasiat. Galater (1897); Sir W. M. Ramsay, (cf. Rom. xvi, 22). 



GALATIANS, EPISTLE TO THE 
O c c a s i o n  and Purpose.-While such critical problems a s  the 

da t e  of the  letter, the  place f rom which Paul  is writing and the 
exact location of the  "churches of Galatia," have always been 
recognized as  obscure, the  occasion and purpose have seemed self- 
evident. F rom beginning t o  end the  let ter  has seemed t o  have 
been directed against a group who mere insisting tha t  gentile 
Christ ians must be  circumcised and  observe the  Jewish law. Fol- 
lowing Paul's departure af ter  establishing these churches, Judaizers 
(Jewish Christians), perhaps f rom Jerusalem, had arrived and as 
a t  Antioch (Acts xv, I ff.) had insisted tha t  full adherence to  the 
Jewish law (including circumcision) was mandatory upon all 
Christians, Jewish and gentile alike. F a r  from being a n  apostle 
a s  were t he  Twelve, Paul  was a dangerous latitudinarian. No t  only 
had  h e  preached a n  emasculated gospel, bu t  his insistence upon 
freedom f rom the Jewish law could not  fail  to  result in a moral 
breakdown. It was against this a t tempt  t o  discredit h im and his 
gospel t ha t  Paul directed his stinging reply. 

T h a t  a group which may  be  styled Judaizers are  attacked in this 
let ter  b y  Pau l  is obvious; tha t  they are  his only opponents is far 
less certain. T h e  query,  "But I, brethren,  if I still preach circum- 
cision, w h y  a m  I still persecuted?" (v, I I ) ,  has always caused dif- 
ficulty fo r  the  interpreter who saw only Judaizers as  Papl's op- 
ponents. W h y  should they so charge Paul?  Rather i t  sounds like 
a n  indignant denial of the  charge tha t  h e  was still so preaching. 
Again the  ringing and detailed insistence upon moral probity,  that 
l iberty must  not degenerate into licence, is  not easily understood 
if directed to  Judaizers. Finally, the  nature of the autobiograph- 
ical section, with i ts  denial of contact  with Jerusalem, is  not easily 
explained if directed against a group who were insisting tha t  he had 
proved false to  the  gospel which he  ha.d received (from them).  On 
this assumption, the  only possible explanation of this opening 
section would be:  You claim that  I have proved false to  the  gospel 
I received. Your contention is absurd. I have not  "proved false" 
t o  i t ,  f o r  I never received i t  f rom you a t  all. 

Aside from these obvious difficulties is the fact that there seem to 
be direct references in the body of the letter to a quite different sort 
of opposition. The stinging jibe, "ye who are spiritual" (vi, I ) ,  ~vould 
seem to  be directed against a group which had arrogated to them- 
selves that title, much as had a group in Corinth. To meet these 
obvious difficulties W. Liitgert (Gesetz ultd Geist [ ~ g r g ] )  and J. H. 
Ropes (The Singular Problem of the Epistle to  the Galatians [1929]) 
argued that there were two factions against whom Paul was contend- 
ing and that both were resident in the region, not strangers who had 
followed him in. Some of the Galatian converts, although themselves 
gentiles, had become enamoured oi  Jewish practices. They may well 
have felt that they were proving faithiul to the spirit of Paul's teach- 
ing, for to gentiles Paul undoubtedly seemed far closer to Judaism 
than he himself fancied that he was. Perhaps encouraged by local 
Jews these new and inexperienced "sons of Abraham" attempted to 
introduce Jewish practices, including circumcision, into the churches. 

This ill-advised action provoked a crisis, for to many of the con- 
verts the one attractive note in Paul's preaching had been his insistence 
upon freedom. Their mystic union with Christ ("in Christ") seemed 
to them to remove all restraints. They were in Christ and hence 
were guided by the spirit, even as was Paul himself. The contention 
of their fellow Christians accordingly proved most unwelcome. If, 
as is far irom unlikely, these latter claimed Paul's support for their 
innovations, it would not be surprising that this had heightened the 
growing dissatisiaction of the "spirituals" for Paul and his incon- 
sistent and galling moral restraints. 

Word came to the absent Paul oi  the difficulty. iYot being able to 
come personally, he wrote this letter. Both groups are before his 
eyes and both receive his indignant protest: the Judaizers for ignorantly 
nullifying his gospel of freedom from enslavement to the law and 
for provoking a crisis, the consequences of which no one could foresee; 
the spirituals for blatantly charging him with precisely those qualities 
which he was sure were not his. He had not suffered ostracism from 
his own race for his denial of precisely that with w-hich his converts 
were now charging him? Furthermore, they were denying the validity 
of his one great confidence: that his gospel had come from God, not 
from men. And finally, in their arrogance they were so distorting his 
teaching of freedom as to endanger the good name of all Christians 
and even to make Christ himself a reproach. Caught between these 
two fires, it is not surprising that he wrote in passionate and a t  times 
extravagant and bitter words. 

Readers.- The location of the "churches of Galatia" to which 
the letter is directed is far from certain. During the 4th and 3rd 
centuries B.C. Gauls had pushed south into the Italian and Grecian 
peninsulas. About 279 they had made their way into central Asia 
Minor and had set up a small kingdom. Following some years of 
independence, they had come under the sway of Cappadocia and 

Pontus and eventually (A.D. 2 5 )  together with Pisidia and parts of 
Lycaonia had become a Roman province. During the follou,ing years 
this newly constituted province had been increased by Paphlagonia 
and Pontus Galaticus. Thus, at  the time oi Paul's ministry the Roman 
province was iar larger than the old kingdom, and many of the 
provincials were not Gauls (Celts) but Phrygians and Lycaonians. 
Had we only the letter itself, probably no one would have thought of 
denying that the old kingdom of Galatia, centring about Ancyra, was 
indicated. To be sure, "churches of Galatia" might conceivably have 
been found in such southern cities as Pisidian Antioch, Iconium, Lystra 
and Derbe, but the address, "0 foolish Galatians" (iii, I ) ,  would cer- 
tainly have seemed to indicate those who were such by race, not 
Phrygians, Lycaonians or Pisidians who chanced to be resident in the 
larger political unit. 

But according to Acts, Paul is represented as working in these 
southern cities on his so-called first missionary journey (Acts xiii, 
I-xiv, 28) and as passing through several oi them on his second journey 
(Acts xvi, 1-5). There is no mention in Acts that he established any 
churches in northern Galatia or, in the judgment of some scholars, that 
he even visited this region. Thus, some concluded that the letter was 
addressed to churches in these four southern cities. This is the South 
Galatian hypothesis. 

Two passages in Acts, however, provide distinct difficulties for this 
hypothesis-xvi, 6 if. and xviii, 23. The most natural interpretation 
of the former is that Paul did not go through "Phrygia and Galatia" 
until after he had been prevented from entering the province of Asia. 
Unable to go to Ephesus, he had turned north, had skirted the east 
frqntier of Mysia and had finally reached Troas. According to Acts 
xviii, 23 he left Syrian Antioch and "went through the region of 
Galatia and Phrygia, in order, establishing all the disciples." While this 
passage can be interpreted to mean that he retraced his steps, and is so 
interpreted by those who hold the South Galatian hypothesis, the 
change oi order from "Phrygia and Galatia" to "Galatia and Phrygia" 
would seem to be intentional and to suggest that on this trip he did 
not go through Cilicia but instead entered Galatia via Cappadocia, 
and having left Galatia passed through Phrygia and so into Asia and 
eventually to Ephesus. The chiei objection to the North Galatian 
hypothesis is not the remoteness of the region-there is no occasion to 
assume with J. B. Lightfoot and his predecessors that he traversed 
the whole region, but only the western edge of it, in consequence of 
his inability at  that time to enter Asia or Mysia-or the phrase "Galatic 
region," which most interpreters who hold the rival hypothesis insist 
is a deliberate substitute for "Galatia" to indicate territory subsequently 
added to Galatia proper, but the fact that Acts thus passes by in silence 
his activity in Galatia but recounts work in the southern cities to 
which, ii the Korth Galatian view be adopted, no letter of Paul is 
extant. This objection is by no means fatal-to many it does not ap- 
pear particularly serious-in view of the iact that the account in Acts 
is by no means complete even for the portion of the story outlined. 
Furthermore, that we have no letter to these cities in the south is no 
more surprising than the fact that we have no letter to Eeroea, 
Laodicaea or to the churches in the "region of Syria and Cilicia." 

Date.-The date and place oi  composition are also obscure, and most 
divergent answers have been given, ranging all the way from Antioch, 
prior to the visit to Jerusslem recounted in Acts xv, to Rome, at  the 
end of Paul's career. I t  has been frequently maintained that prior 
to writing this letter Paul had twice visited the region, once when he 
established the churches and once subsequently. In support of this 
contention two lines oi  argument have been advanced ( I )  "But ye 
know that because of an infirmity of the flesh I preached the gospel 
unto you the first time" (iv, 13). That the words ~ i ,  ~ p 6 ~ t p o v  must 
be rendered "the first time" or "on the former oi two occasions" is 
by no means certain although often asserted. I t  may be remarked in 
passing that this verse does suggest that Paul had not intended a 
conquest of Galatia but had been taken ill while passing through the 
region after having been denied entrance into Asia. Paul was never a 
man to let an opportunity escape. ( 2 )  There are several statements 
in the letter which have been understood of a second visit, viz., i, 9 ;  
iv, 16, 20; v, 3. Neither argument appears decisive to the present 
writer. 

The possibilities of dating the letter are thus seen to be many. For 
those who hold the Iiorth Galatian view it must have been subsequent 
to Acts xvi, 6 and thus scarcely before his arrival at  Corinth on the 
second journey, for some time must be allowed for the rise oi the 
schism and for its report to reach Paul. If two visits be postulated- 
and most of those mho hold the North Galatian view so maintain-the 
earliest and most likely time would be during his three years in 
Ephesus. For those who hold the South Galatian view a still wider 
latitude is pocsible. If but one visit is postulated, any time after re- 
turning to Antioch at  the end of the first journey; if two visits seem 
demanded, any time after reaching Corinth in the course of the second 
journey. 

Any adequate discussion of these several possibilities would require 
a detailed examination of a complicated and thorny problem: Paul's 
contact with Jerusalem (prior to his final visit which ended in his 
arrest) in the light of the fact that Paul would seem to recount but 
two such visits( Gal. i, 18 f . ;  ii, 1-10), while Acts mentions three (Acts 
ix, 26-30; xi, 27-30; xv, 1-35). A brief discussion of the problem 
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and of what is involved may be found in M. S. Enslin's Christian Be- 
ginnings, pp. 226-32. 

Perhaps the most likely situation for the composition of the letter was 
during the latter part of Paul's stay in Ephesus, that is, A.D. 54. The 
principal advantage of this hypothesis is that it would account for the 
similarity in tone. often remarked, between this blistering lettw whose 
pages ark "blotted by tears" and the so-called severe letkr to Corinth 
(I1 Cor. x-xiii) and also for the marked similarity in content but the 
vastly more cautious and dispassionate tone and form of statement 
in Romans, written perhaps six months later from Corinth, which in 
many ways seems almost a revision or restatement of the diatribe to 
the churches of Galatia, perhaps at a time when both the rebellious 
Corinthians and the foolish Galatians had yielded to Paul's demands. 

BIBLIOGRI\PHY.-E. D. Burton, International Critical Commentary 
(1920) ; G. S. Duncan, Epistle o f  Paul to the Galatians (1934) ; 
K .  Lake, Earlier Epistles of St Paul (1911) ; W .  M Ramsay, A His- 
torical Commentary on St .  Paul's Epistle to the Galatians (1900) ; J .  H. 
Ropes, Singular Problem of the Epistle to the Galatians (1929)  

(M S EN.) 
GALATZ (Rum. GALATI). a city of Rumania, in the region of 

the same name; on the left bank of the Danube river, go mi. W. 
by N. of its mouth a t  Sulina. Pop. (1956) 95,646. The Danube 
is joined by the Seret 3 mi. S.W. of Galatz, and by the Pruth 
10 mi. E. Galatz is built on a slight eminence among the marshes 
which line the intervening shore and form, beside the western bank 
of the Pruth, the wide but shallow mere called Lake Bratych 
(Bratesul). I t  is the seat of the Rumanian 3rd army corps, the 
Rumanian naval school, the bishopric of the lower Danube, a 
prefecture, the main Danubian shipping companies and chambers 
of commerce. Galatz contains a cathedral and many other 
churches; St. Mary's church contains the tomb of Mazeppa. 

Galatz is the chief Rumanian port of entry for imports, and the 
chief port of export for timber, while in grain it comes second to 
Braila 

GALAX, an evergreen herb of the Diapensiaceae family con- 
taining a single species, the beetleweed (G. aplzylla), which has a 
thick matted tuft of creeping rhizomes beset with fibrous red roots, 
and sending up stiff, shiny, veiny heart-shaped or rounded leaves, 
3-16 cm. across, and a slender spikelike flower stalk bearing small 
white flowers. I t  is native in open woods from West Virginia to 
Georgia and Alabama in the US., and is cultivated and escaped 
northward to Massachusetts. The leaves are collected in quanti- 
ties in the mountains of Worth Carolina and Virginia, especially 
in autumn when they show a beautiful bronze colour, and are 
much used by florists in wreaths and other decorative pieces. 

(J. M. BL.) 
GALAXY, the system of stars, appearing projected on the sky 

as the Milky U7ay (Greek, galaxias kyklos, the milky way), in 
which the solar system and all stars visible to the naked eye are 
located. The derived term "galaxies" refers to external systems 
similar to the Galaxy and is normally equivalent to extragalactic 
nebulae. The present article is limited to our own galaxy. 

N a t u r e  of t h e  G a l a x y  a n d  Position of Solar System 
W i t h i n  It.-Inspection of the Milky Way with a small telescope 
shows it to be resolved into myriads of faint stars. In fact, most 
classes of stars are concentrated to the Milky Way belt, the degree 
of concentration increasing as the stars studied become fainter, as 
was shown by the prolonged star counts (or gauges) carried out 
by Sir William Herschel a t  the end of the 18th century and ex- 
tended to the southern hemisphere by his son, Sir John Herschel, 
in 1834-38. These counts were continued in selected areas, with 
the aid of photography and astrographic telescopes, by J. C. Kap- 
teyn and his colleagues at  Groningen in 1900-20. They found that 
the number of stars per unit volume of space decreased uniformly 
with distance in all directions in the Milky Way belt and con- 
cluded that our solar system is near the centre of a highly flattened 
discoidal system of stars with a radius of the order of 2.000 parsecs 
( I  parsec = 3.26 light years = 3.1 X 1o13 km.). The conclusions 
as to the size of the system and our central position were quite 
mistaken because the obscuring effect of interstellar dust clouds 
(also concentrated in the Milky Way) was not realized at the time. 

A more accurate picture was derived by Harlow Shapley from 
a study of the globular clusters, highly concentrated spheroidal 
systems, each with an average content of ~,ooo,ooo stars. The 
IOO or so known globular clusters are equally numerous on either 
side of the galactic plane (the plane running centrally through the 

FIG.  1.-MODEL OF THE GALAXY 
Numbers denote distances i n  oarsecs 

Milky Way belt) and undoubtedly describe orbits about the centre 
of the galaxy, but most of them are situated in or near the direc- 
tion of Sagittarius mhile the rest are almost all in that half of the 
sky. The globular clusters are rich in variable stars, pulsating with 
periods of a few hours. known as RR Lyrae stars or cluster-type 
variables; by fitting the period-luminosity relation for Cepheid 
variables (first discovered from observations of Cepheids in the 
extragalactic Magellanic Clouds and calibrated by Shapley himself 
from observations of galactic Cepheids) to these R R  Lyrae stars, 
Shapley estimated the distances of several globular clusters and 
concluded in 1918 that the centre of the system of globular clusters 
(and thus the centre of the galaxy) is situated in the Milky Way 
at  a distance of 30,000 parsecs toward a point in Sagittarius. 

This conclusion as to the solar system's peripheral position in 
the galaxy remains valid today. but the distance of the centre turns 
out to be only about 8,200 parsecs when the effect of interstellar 
absorption (nhich makes the cluster stars look fainter than they 
would in a transparent medium) is allo~ved for. 

Fig. I (after J. H. Oort) gives an idealized picture of the galaxy 
as seen edge-on from an external point in the plane of the Milky 
Way. The brighter region, containing the hottest, brightest stars 
and clouds of interstellar gas and dust, forms a highly flattened 
disk with the solar system about halfway out from the centre. The 
thickness of the disk is very small a t  the edges and perhaps about 
j.000 parsecs in the central bulge. Surrounding this disk is a halo 
or corona of much lower mean density; the globular clusters 
(shown as large dots) are the most striking members of this nearly 
spherical subsystem. W. Baade's photographs of the Andromeda 
Nebula, which is probably very close to being a twin of our own 
galaxy, suggest that the spherical subsystem has a larger radius 
than the disk and may contain over 90% of the mass of the whole 
system. 

Galac t ic  Co-ordinates.- It is convenient to  define a system 
of angular celestial co-ordinates based on the central plane of the 
Milky Way, also known as the galactic plane or galactic equator, 
which is inclined at  about 63" to the celestial equator. Galactic 
latitude (b)  is the angular distance from a point of the sky to the 
nearest point of the galactic equator, while galactic longitude ( I )  
is the angular distance of this latter point (measured in the direc- 
tion of increasing right ascension) from the intersection of the 
galactic and celestial equators in Aquila. The co-ordinates of the 
galactic centre are b = - I", 1 = 328". so that the sun is slightly 
north of the galactic plane. In  1959 a new system of galactic co- 
ordinates was adopted with 1 = o0 in the direction of the galactic 
centre. 

R o t a t i o n  of t h e  Galaxy.-Like other spiral nebulae, the ga- 
lactic system rotates in its o a n  plane. As might be expected from 
dynamics, the rotational speed is greatest in the highly flattened 
disk and least in the nearly spherical system of the globular clus- 
ters, which latter accordingly show a systematic drift velocity of 
about 250 km. per second toward Carina. B. Lindblad (192 5)  was 
the first to show how the phenomena of star streaming, and the 
drift velocities and spatial distributions of stars of various classes, 



GALAXY 

/ f  TO GALACTIC CENTRE 

1=58" . - - - - - - -. 
(CYGNUS 

1 -_. _-1-7 ~+e'-- - . 
( T A U R U S  AURIGA) 

F I G .  2.-DIFFERENTIAL ROTATION O F  T H E  G A L A X Y  
S represents the solar system. A and B represent t w o  stars closer t o  the 
galact ic  centre and thus t ravel ing around faster than the sun; C and D are 
t w o  stars far ther  away from the galactic centre and t ravel ing more slowly. 
T h e  arrows w i t h  fu l l  lines represent velocities relative to the galactic 
centre;  arrows w i t h  broken lines represent velocities along and perpendicu- 
l a r  t o  the l ine of sight 

could be understood in terms of a series of concentric spheroidal 
subsystems with the rotational speed and degree of flattening in- 
creasing from one subsystem to the next. I n  the inner portion of 
the galaxy. in which most of its mass is concentrated, it rotates 
more or less like a rigid body. but. in the outer parts of the disk, 
containing the sun and majority of observable stars, the angular 
velocity diminishes outward from the centre as with planets in 
the solar system. Thus, if a group of stars surrounding the solar 
system is taken, those between us (the solar system) and the cen- 
tre will be gaining on us and those farther away \\-ill be lagging be- 
hind. Hence stars nearer the centre and ahead of us, and stars far- 
ther away and behind us (see B and C in fig. 2 )  will both show a 
systematic velocity of recession when their velocity in the line 
of sight is measured; while those nearer the centre and behind us; 
or farther out and ahead of us ( A  and D )  will show a systematic 
velocity of approach. 

For distances up to about 2 . j00  parsecs, this effect of differen- 
tial galactic rotation (first definitely established by Oort in 1927) 
increases uniformly with distance at a rate of about 18 km. per 
second per 1,000 parsecs in those directions where the effect is at 
its maximum (positive or recession 1 = 13" and 1y3O! negative or 
approach 1 = 103" and 253'). a result based on extensive measure- 
ments in the spectra of hot stars by J. S. Plaskett and J. A. Pearce 
(1934). The efiect is thus most readily observed from the spectra 
of distant stars; for the nearer stars it is obscured by the presence 
of random velocities (such as the solar velocity of 2 0  km. per sec- 
ond toward Hercules) due to the fact that galactic orbits are not 
exactly circular. 

A further effect of differential rotation appears in stellar proper 
motions, with a maximum effect in the directions toward and aJvay 
from the galactic centre (see E and F in fig. 2 ) .  This is inde- 
pendent of distance and corresponds to a maxiinum proper motion 
of 0.1 5 sec. of arc per century, corresponding to a velocity of 8 km. 
per second per 1,000 parsecs. From the magnitudes of the effects 
in proper motion and radial velocity, it follo\vs that the sun com- 
pletes its orbit about the galactic centre in about 200.000.000 years; 
its velocity is less easy to estimate, since it depends on the distance 
of the galactic centre, but it is probably between 2 0 0  and 300 km. 
per second. From the speed of rotation it is possible to estimate 
the approximate mass of the galaxy, which is of the order of 
3 X 10" g. or 16o.ooo.ooo,ooo times that of the sun. From 
velocities perpendicular to the galactic plane, assuming that a con- 
dition of statistical equilibrium has been set up. it is possible to esti- 
mate the density of material in the solar neighbourhood. Oort 
(1930) found this to be 7 X 10-" g. per cubic centimetre (or 0.1 
of the mass of the sun per cubic parsec), slightly more than half 
of which is probably due to stars while the rest represents inter- 
stellar matter. 

Relative to the "local standard of rest," a hypothetical point 
moving in a truly circular galactic orbit, the peculiar motions 
of most of the nearby stars (up to i 3 0  km. per second) tend to be 
toward or away from a vertex in the galactic plane about 2 2 "  

a.iiay from the galactic centre. This phenomenon of star streaming 
nas  discovered by J. Kapteyn (1904) and reinterpreted by K. 
Sch~varzschild in terms of spatial distribution of the peculiar ve- 
locities over the surface of an ellipsoid pith its long axis pointing 
tonard the vertex. H.  H. Turner and Lindblad explained this 
effect as a consequence of slight eccentricities in galactic orbits; 
the deviation of the vertex (which in the simple theory should 
be tonard the galactic centre) may be due either to the gravi- 
tational effect of local concentrations of stars and interstellar 
matter or to the significant influence of a few rich, moving clusters 
on the statistics 

High-Veloci ty  Stars.-Many stars exist in the solar neigh- 
bourhood nhich do not share in this pattern of motion in and per- 
pendicular to the galactic plane; they are known as high-velocity 
stars and belong either to the spherical population associated with 
the globular clusters or to an intermediate population with a lower 
degree of concentration ton ard the galactic plane than is possessed 
by the hot bright stars and clouds of interstellar matter. Although 
the high-velocity stars have a much greater spread of velocities 
i i ~ o o  km per second) than the low-velocity stars (*30 km per 
second), corresponding to very elongated galactic orbits. their 
motions relative to the sun are all toward the half of the sky 
centred on b = o O.  1 = 238". i e., they are actually all lagging be- 
hind the solar system in galactic rotation. This is probably be- 
cause stars overtaking the sun ni th  a high enough speed to be 
identified as having high velocity would be moving so fast as to 
escape from the galaxy altogether 

Spiral  S t r u c t u r e  of t h e  Galaxy.--Analogy with other galaxies 
having stellar populations similar to that in our own neighbour- 
hood suggests that our o w  galaxy should be a spiral nebula. The 
spiral arms of external galaxies are rich in hot, bright stars and 
interstelIar clouds of gas (mainly hydrogen) and dust;  these same 
features serve as indicators of the spiral structure in our own 
system. The first evidence of spiral arms x a s  obtained in 1951 
by W. IV. Morgan and various collaborators. From the spatial 
distribution of hot, bright stars (studied in collaboration with 
J. J. Nassau. A. E. I%'hitford and A. D.  Code) and of regions of 
ionized hydrogen emitting the red H-a line (photographed in con- 
junction ~vi th  S. Sharpless and D. E. Osterbrock). Morgan was able 
to identify portions of three spiral arms (see fig. 3 ) :  the Orion 
arm, stretching from Cygnus through Cepheus, Perseus, Orion and 
illonoceros and including the dust lane which causes the Great Rift 
in the hlilky IVay; the Perseus arm, farther off and nith its near- 
est portion in roughly the same direction; and the Sagittarius 
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S represents the solar system and C the centre of the galaxy. T h e  sense of oalac- 
t ic rotation is clockwise 
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arm toward the galactic centre. 

The solar system appears to be situated toward the inner edge 
of the Orion arm: which is about 400 parsecs wide, while the 
Perseus arm is about 2,000 parsecs away in the direction away from 
the centre. These conclusions were confirmed and extended shortly 
afterward by observations of the 21-cm., radio-frequency emission 
of neutral hydrogen by H.  C. van de Hulst, C. A. Muller and Oort. 
and by F.  J. Kerr and J. V. Hindman in the southern hemisphere. 
Using Oort's theory of galactic rotation, the distances of the neutral 
hydrogen clouds were obtained from their motions in the line of 
sight, derived from the Doppler shift in the frequency at which 
emission is a maximum. 

The radio method penetrates to far greater distances than the 
optical methods and has led to the fairly extensive picture of spiral 
structure shown in fig. 3. G. Miinch has shown that the inter- 
stellar absorption lines in the spectra of hot stars in the Perseus 
arm split into two groups with velocity shifts corresponding to the 
differential galactic rotation effects in the Orion and Perseus arms, 
respectively. Furthermore, the profiles of the interstellar lines 
closely resemble those of the 21-cm. line observed in the same 
direction. 

The results of these and other investigations suggest that our 
galaxy is a spiral nebula of E. P. Hubble's type Sb, with both 
spiral arms and nucleus well developed, closely resembling the 
Andromeda Nebula. 

S te l la r  Popula t ions  a n d  E v o l u t i o n  of t h e  Galaxy.-In 
1941, Baade succeeded in resolving the nucleus of the Andromeda 
Nebula into stars by using red-sensitive plates, in contrast to the 
more usual blue-sensitive plates with which the brightest stars in 
the spiral arms had been picked out long before. His success re- 
sulted from recognition of the fundamental difference between the 
stellar populat~on in the disk and especially the spiral arms (Popu- 
lation I )  in which the brightest stars are hot and therefore blue, 
and that distributed spherically with a concentration toward the 
galactic nucleus (Population 11) in mhich the brightest stars are 
cool red giants. Population I includes most stars in our neigh- 
bourhood, Cepheids. galactic open clusters and interstellar clouds. 
~ ~ h i l e  Population I1 includes globular clusters. RR Lyrae stars, 
novae. planetary nebulae and some of the high-velocity stars. 
The physical differences between the two populations arise from the 
fact that Population I includes many young stars which have re- 
cently condensed from the interstellar medium, while star for- 
mation virtually ceased nearly ~o.ooo.ooo,ooo years ago in 
Population 11; there the most massive stars, which run through 
their supplies of nuclear fuel the most rapidly, have become cool 
giants or have disappeared from view, e.g., as white dwarfs. 

Elliptical galaxies, which show no spiral arms and are free from 
interstellar dust clouds, consist entirely of Population 11; in 
spirals, Population I1 probably accounts for most of the mass, 
but the hot, bright stars and ionized hydrogen clouds are the most 
conspicuous feature. Probably the Population I1 stars were the 
first to be formed from the contracting cloud of gas and dust 
from which the galaxy and its companions in the "local group" of 
galaxies are believed to have been formed; the remaining inter- 
stellar material could then have continued contracting and been 
spread out into a disk by the resulting increase in its speed of 
rotation. 

Spiral structure might arise from the differential rotation of 
long filaments held together by an interstellar magnetic field. Pop- 
ulation I stars have presumably been formed continuously in the 
spiral arms, but some older members have undoubtedly drifted 
into the inter-arm region since their formation. There is also 
evidence that the older Population I stars in our neighbourhood 
have galactic orbits of higher eccentricity than the young stars 
and clouds of interstellar matter. I t  has not been possible to 
say whether the heterogeneous structure of the galaxy, with numer- 
ous individual star clusters and larger groups showing common 
streaming motion, is a permanent feature or an initial stage mhich 
will ultimately be reduced to a more uniform distribution by stellar 
encounters, and by disruption through the tidal effect of galactic 
gravitation. Hoviever, it is to be expected that the interstellar 
material required for star formation will ultimately be used up, 

so that hot. bright stars and the associated spiral structure must 
ultimately disappear, leaving a stellar population in mhich the 
brightest stars are cool red giants as in the present Population 11. 

See also STAR; NEBULA; INTERSTELLAR MATTER; RADIO AS- 
TRONOMY ; SPECTROSCOPY, ASTRONOMICAL. 
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GALBA, SERVIUS SULPICIUS, Roman emperor (June 
A.D. 68 to Jan. 69). born near Terracina, Dec. 24, 5 B.C. H e  came 
of a noble family and was a man of great wealth, but unconnected 
either by birth or by adoption with the first six Caesars. I n  his 
early years it is said that both Augustus and Tiberius prophesied 
his future eminence (Tacitus, Annals, vi, 20; Suetonius. Galha, 4). 
Praetor in 2 0 ,  and consul in 33, he acquired a well-merited repu- 
tation in the provinces of Gaul. Germany, Africa and Spain. On 
the death of Caligula, he refused the invitation of his friends to 
make a bid for empire, and loyally served Claudius. For the first 
half of hTero's reign he lived in retirement until, in 61, the emperor 
gave him the province of Hispania Tarraconensis. I n  the spring of 
68 Galba was informed of Nero's intention to put him to death, and 
of the insurrection of Iulius Vindex in Ga-1. He was a t  first in- 
clined to follov~ the example of Vindex, but the defeat and suicide 
of the latter renewed his hesitation. When news came that Nero 
had been killed and the praetorians had declared for him, he 
marched to Rome. At first he was ~ ~ e l c o m e d  by the senate and the 
party of order, but he was never popular with the soldiers or the 
people. H e  incurred the hatred of the praetorians by scornfully 
refusing to pay them the reward promised in his name, and dis- 
gusted the xnob by his meanness and dislike of display. Otho's 
successful conspiracy followed. Galba was murdered by some 
cavalry near the Lacus Curtius. Tacitus rightly says that all 
TT-ould have pronounced him worthy of empire if he had never been 
emperor ("omnizcm consenszr capax impcrii  nisi imperasset" ).  

GALBANUM, a gum resin, the product of Fcrula galba?ziflua, 
indigenous to Iran. I t  occurs usually in irregular, more or less 
translucent and shining lumps, or occasionally in separate tears, 
of a light-brown, yellonish or greenish-yellow colour. and has a 
bitter taste and musky odour. I t  contains about 8% terpene, 
65y0 of a resin that contains sulfur. 2 0 7 ~  gum and a small quantity 
of the colourless crystalline substance umbelliferone. Galbanum 
is one of the oldest drugs. In  Ex. xxx, 34 it  is mentioned as a sweet 
spice. Hippocrates employed it in medicine, and Pliny ascribed to 
it extraordinary curative powers. Its use in medicine is obsoles- 
cent. 

GALBULIDAE, a family (order Piciformes) of small to 
medium-sized tropical American birds comprising several species 
popularly called jacamar (q . v . ) .  

GALE, ZONA (1874-1938), U.S. author whose Miss  Lulu  
B e t t  established her as a promising novelist of the rising realistic 
school, was born at  Portage, Wis.. on iiug. 26, 1874. She gradu- 
ated from the University of Wisconsin in 1895 and received her 
M.A. there in 1899. For two years she worked for various Mil- 
waukee newspapers then, in 1901. became a reporter for the N e w  
Y o r k  Wor ld .  After the publication of her first short story, in 1904, 
she gave her full time to writing. 

Her books include Romance  Island (1906); T h e  Loves  of 
Pelleas and Etarre (190 j )  ; Friendship Village (1908) ; Wlzen I 
W a s  a Lit t le Girl (1913) ; Heart's Kindred (1915) ; A Daughter of 
Tomorrow (1917) ; Birth (1918) ; Miss Lulu  R e t t  (1920) ; Faint 
Per fume  (1923); and Preface t o  a Li fe  (1926). Her early writ- 
ings ?\-ere in the sentimental, local colour tradition. 

The dramatization of ilfiss Lulzl Be t t  won her the Pulitzer prize 
in 1920. Other plays were Mr. Pitt  (1924), a dramatization of 
Birth,  and Evening Clothes (1932). She died in Chicago on Dec. 
27. 1938. 

See Aurrust Derleth, Still Snzall Voice (1040). , . 
GALE. A wind of considerable force, specifically, in  nauti- 

cal and meteorological terminology, a wind classified on the Beau- 
fort scale (q.v.)  as force 8, g or 10 and, in some definitions, also 



GALEN 
force 7. This represents a range of wind speeds of from 32 to 63 
m.p.h., or, including force 7,  beginning a t  25 m.p.h. The terms 
fresh gale, strong gale, etc., are used without standardization 
among the various countries, but a wind of force 10, or j5 to 63 
m.p.h.. is universally designated as a whole gale. (H. R. B.) 

GALEN (c .  A.D. 130-c. zoo), Greek physician, founder of 
experimental physiology and, after Hippocrates, the most distin- 
guished physician of antiquity, was born in Pergamum, the capital 
of Mysia in Asia Minor, a city renowned for its magnificent li- 
brary, the creation of Attalid kings. Galen is sometimes wrongly 
spoken of as Claudius Galen, but the cognomen Claudius has no 
authenticity and is a result of a misunderstanding on the part of 
Renaissance scholars. From his earliest years Galen was familiar 
with the Platonic, Peripatetic, Stoic and Epicurean schools of 
thought. H e  began the study of medicine in 146, and two years 
later went to Smyrna to attend the lectures of Pelops, a cele- 
brated physician. I n  search of knowledge he roamed through 
Greece, Cilicia, Phoenicia, Palestine, Crete,' Cyprus and finally 
visited the famous medical school a t  Alexandria. 

Settling a t  Rome in 164, Galen became acquainted with some of 
the highest officers of the state, among them the consul Boethius 
and the future emperor Lucius Septimius Severus. Many of these 
eminent persons attended his lecturesand demonstrations. Galen 
used an unsparing pen against medical sects, the methodists, dog- 
matists, pneumatists and empirics then flourishing in Rome, and 
thus provoked the hostility of his professional brethren. He be- 
longed to no particular school, though in philosophy he favoured 
Aristotelianism. Later he left Rome for Pergamum, but u7as re- 
called by the emperor Marcus Xurelius for service in the Germanic 
wars. This he managed to evade, returning to Rome to look after 
the health of the youthful Commodus, heir of Marcus Aurelius. 
Little is known of the rest of his life. Apparently he was in Rome 
during the fire of 191, when many of his works mere burned, and he 
was still lecturing in the reign of Pertinax. H e  probably died in 
Sicily in A.D. 200. 

Galen mas the author of about 400 treatises, written in clear 
Attic Greek. I n  his De Libris propiis he mentions 124 purely 
philosophical treatises, which include commentaries on the Cate- 
gories and Analytics of Aristotle, and on the Tinzaeus and Phile- 
bus of Plato. He wrote five treatises on ancient comedy which 
are lost. Only an insignificant fraction remains of his nonmed- 
ical works. Of the surviving medical works 98 are held to be gen- 
uine, 19 doubtful. 45 spurious and 19 are merely fragments. 

Researches in Anatomy.-Galen's anatomical investigations 
were unrivaled in antiquity for their fullness and accuracy. He uas 
an indefatigable dissector, describing mainly what he actually 
saw. H e  dissected apes and lower animals, though much that is 
relevant to the human body is incorporated in his works. As a 
specimen of his accuracy it may be mentioned that he recognized 
the lacteal vessels, and described the ducts of the lingual and 
submaxillary glands, though he was unaware of their function. 

Many structures to which names of 16th- and I 7th-century anat- 
omists are attached were observed by Galen; e.g., the aqueduct of 
Sylvius and the foramen ovale known as le trou Botal. The mode 
of closure of the foramen ovale, Galen describes in language hardly 
since excelled. 

Researches i n  Physiology.-Galen's physiological investiga- 
tions were revolutionary. H e  knew of insensible perspiration, he 
ligatured the recurrent laryngeal nerve, he performed section of the 
spinal cord at  various levels and observed the resulting sensory 
and motor disturbances and incontinence. H e  correctly inter- 
preted the effect of cutting above the origin of the phrenic nerve. 
H e  described the heart with its three layers of fibres, which he 
hesitated to call muscle. The reasons for his reluctance are 
greatly to his credit: first, he noted that the cardiac substance 
presented characteristics different from those of ordinary muscle, 
as, for instance, in that its action was independent of volition; 
second, he recorded that section of its nerve supply was not fol- 
lowed by cessation of its activities. The valves of the heart are 
accurately described by him, and it is probable that he knew of 
the anastomosis of the vessels. One of his greatest contributions 
was the demonstration that the arteries contain blood and not air 

as the Alexandrian school had taught for over 400 years. He 
partially grasped the principle of the lesser circulation, as William 
Harvey (q.v.)  pointed out. 

Galen described aneurism, differentiating the traumatic from the 
dilated variety, and he was also familiar with the use of the cath- 
eter. His facile teleology led him. however, to some strange errors. 
Among them was the elaborate hypothesis which he formulated 
concerning the pneumatn or spirits, to the influence of which he 
attributes many vital processes. He is also the author, or a t  least 
the propagator. of the fateful theory that the septum of the heart 
was pierced by imperceptible foramina, through which some of the 
blood was supposed to exude from the right into the left ventricle. 

Monotheistic Views.-Apart from his medical work, Calen oc- 
cupies a position of considerable interest in the history of both 
religion and philosophy. H e  was a firm believer in a supreme cre- 
ator of the universe in all its parts. He had set himself to prove 
that the bodily organs are in such perfect relation to the func- 
tions to which they minister that it is impossible to imagine any 
better arrangement. Thus, following the Aristotelian principle 
that nature makes naught in vain, he develops the problem of fi- 
nal causes along definite lines. These lines amount to determinism 
with God as determiner. 

The peculiar feature of Galen's doctrine, however, is neither his 
determinism nor his monotheism (both of which were familiar to 
the thinkers of the day), but his extraordinary claim that God's 
purposes could be elicited in great detail from the examination of 
his works. This comes out most strikingly, perhaps, in his famous 
description of the hand, contained in his treatise O?z the Uses of the 
Parts of thr Body of Man. 

In several places in his works Galen mentions both Judaism and 
Christianity, though without much respect. In  the great anatomi- 
cal work under discussion he explains that in his belief God always 
works by law, and that it is just for this reason that natural law 
reveals him. and he adds that "in this matter our view . . . differs 
from that of hloses." I t  seems probable that he had read some 
books of the Bible. His position can thus be summed up as inter- 
mediate between Stoicism and Christianity. On the one hand he 
accepted the natural law of the Stoic philosophy, but rejected its 
astrological corollary. On the other, he accepted the divine guide 
and architect of the universe which corresponded to the Christian 
scheme, but rejected all idea of miracle. 

Influence o n  Logic.-Galen is held to have had a certain influ- 
ence on the development of logic. H e  was, however, simply pur- 
veying the ordinary Peripatetic doctrines of his day. Nevertheless 
he is of some importance as the carrier or transmitter of these 
doctrines by reason of the avidity with which his medical works 
were read during the middle ages. He is thus in some sense re- 
sponsible for both scholastic methods and scholastic philosophy. 
His chief philosophical influence, however, is to be traced in the 
medieval doctrine of pnez~ma and the resulting conception of the 
nature of life. His monotheism no doubt contributed to his 
popularity in the ages that follo~ved him. 

Though nearly all writings were lost to western Europe after the 
break-up of the Roman empire, they were translated into Arabic 
and about the 11th century the Methodus Medendi and the Ars 
Paroa or so-called 'Vficrotegni were recovered in Latin versions. 
The 15th and 16th centuries saw the effective completion of the 
Galenic canon in Greek by humanist scholars such as Thomas 
Linacre and Guinter von Andernach. Latin translations were 
studied in the medical schools until the 19th century. 

Editions.-The standard edition of Galen is still that of C. G. 
Kiihn in 20 (22) vol. (1821-33). A critical edition was produced 
in the Corpz~s Medicorum Graecorunz. A French translation of 
the important anatomical and physiological writings is that of 
C. Daremberg, 2 vol. (1854). A section of the De anatomicis ad- 
ministrandis, of which the Greek original is lost, is edited with 
German translation by M. Simon in Sieben Bucker der Anatornie 
des Gale~z, 2 vol. (1906). O n  the Natural Faculties is available in 
English translation by A. Brock (1916). 

BIRLIOGR$PHY.-C. Sinper in Science, Religion and Reality, ed. b y  
Joseph Needham (1925) ; R. 0. Moon, Relation of Medicine to Philoso- 
phy (1909) ; George Sarton, Galen of Pergamon (1954) ; R. Walzer, 



Galrrz on Jews and Ch~is t inns  (1949) ; A. J. Rrock (ed. and trans.), 
Grcr,k Afedicitze (1929) ; and Galen: o n  thp A?~atztral Faculties (1941) ; 
R. Walzer (ed. and trans.), Galert: on Mediral Esprrirnre (1941). 
A list of the manuscripts of Galen was prcpared by H. Diels. Dip Hand- 
sch!.ijtcn der antiken -4rr.ztr ( ~ ( j o s ) .  C J .  S. P.; X.) 

GALEN, CLEMENS AUGUST, GRAF VON (1878-1946), 
Gerinan Roman Catholic prelate, the most effective opponent of 
Nazism among the German Catholic bishops, was born at Dinklage. 
Oldenburg. March 16. 1878. A descendant of one of the oldest 
noble families of Germany, he studied theology and philosophy 
and was ordained priest in 1904. H e  became bishop of Miinster 
in 1933. 

The Nazis mere willing to accept him in view of his general 
conservati~~e views; these, however, m7ere the very reasons why 
he felt it necessary to oppose them. 

Galen's fight against the Xazis began ni th his first pastoral letter, 
issued for Easter 1934, and continued relentlessly afterward, cul- 
minating in three major incidents: In Oct. 193.1 he took under his 
protection a hook severely criticizing Alfred Rosenberg's Myth  of 
t h e  T-wentieth C c n t u r y ,  which no one had dared publish, adding a 
vigorous preface; the Gestapo interfered but was unable to prevent 
200,000 copies reaching the public. When in Sov. 1936 the Nazi 
administration of Oldenburg had all crucifixes removed from the 
schools. Galen protested so vigorously that a public demonstration, 
unparalleled under the Third Reich. occurred; the order was re- 
scinded. Finally. in July and Xug. 1941 Galen, stung hy the seizure 
of religious houses and the killing of "unproductive" sick and old 
people. preached three sermons which, in the strongest, terms: 
scored these specific acts. as well as the general latvlessness of the 
Gestapo; as a result, the "mercy killings" were temporarily halted. 
Documents discovered later showed that the Nazis were close to a 
decision to hang him when Josef Gobbels interfered with the 
argument that such a step should he postponed until "after final 
victory." These incidents seem to confirm Galen's view that the 
risk of a more daring opposition to the Sazis than his fellow- 
bishops held possible was worth taking. 

Galen was created a cardinal on Feb. 18: 1946, and died in the 
same year. a t  3liinster on Rlarch 2 2 .  

B I B ; I ~ C R A P R Y . - H ~ ~ ~ ~ ~ ~ ~  Portmann, Bischof von Galen Spricht! 
(1946), Der Bischof v o ~ z  ilfiinster: Dns Echo cines Kalnpfes jzir Got-  
tesrecht zind .ifensrhenrecht (1946) and Dokunzente urn den Bischof 
von Miinstrr (1948). (F. A. Hs.) 

GALENA, a city of Illinois. U.S.. seat of Jo Daviess county, 
is situated on the Galena river. 4 mi. from the Llississippi river 
in the far northwect corner of the state. The population is about 
5.000. ;\ quaint and picturesque town. Galena takes its name 
from the rich sulfite of lead deposits in the area. 

Indians mined lead by 1700 and in the 1320s hopeful miners 
swarmed into the country. The town was laid out in 1326 and 
incorporated in 1835. For a time it prospered as a midpoint 
for hlississippi rix~er traffic betvieen Ft.  Armstrong (Rock Island) 
and Ft. SnellinF: (St. Paul'). As the mining industry and river 
commerce declined. so did the town. By the 1960s Galena became 
a tourist centre. I t  31'0 manufactures foundry products, mining 
machinery and dairy products. The restored home of Pres. Ulysses 
S. Grant. given to him by the people of Galena, is open to the 
public. iC.  C. W.) 

GALENA, lead sulfide (PbS), is the chief ore of lead. This 
mineral was mentioned by Pliny under the name black lead 
(plzr?nbu?n nigrziin) and it is sometimes known as lead glance (Ger- 
man Bleiglane). I t  crystallizes in the cubic system; well-de- 
veloped crystals are of common occurrence. The usual form of 
the crystals is that of the cube, cubo-octahedron or (less often) the 
octahedron. The mineral is most easily recognized by its perfect 
cubic cleavage and the brilliant metallic lustre of its freshly frac- 
tured surfaces. Galena also occurs in massive aggregates, some- 
times ~ ~ i t h  a fine or granular structure and occasionally fibrous or 
plumose. The colour of the mineral and of its streak is lead gray; 
it is opaque; the hardness is 2.5 and the specific gravity is ;.j. 

Galena is one of the most widely distributed sulfide minerals 
and often occurs in n~etalliferous veins (Freiberg, Saxony: Broken 
Hill, Xustr.; Coeur d1Alene. Ida.; Clausthal. Ger.; Cornwall. Eng.) 
associated with sphalerite, pyrite. marcasite. chalcopyrite. cerus- 
site, anglesite, dolomite, calcite, quartz, barite and fluorite. Large 

deposits are also found as replacements of limestones or dolomites 
(Santa Eulalia, Mex.). In  deposits of contact metamorphic origin 
galena is associated with lime silicates and fluorite (Darwin, 
Calif.). The mineral has occasionally been observed as a recent 
formation replacing organic matter such as wood, and it is some- 
times found in beds of coal. In  many occurrences galena contains 
small amounts of sil {er, rarely exceeding 0 . 1 7 ~ .  presumably due to 
included silver minerals such as argentite or tetrahedrite. Often 
the galena is mined as a source of silver as well as lead. 

I n  the upper oxidized part of a deposit the galena alters to  pro- 
duce secondary lead minerals such as cerussite, anglesite, pyro- 
morphite, mimetite, phosgenite and cotunnite. Banded nodules 
of anglesite and cerussite ni th  galena cores are often found. 

The electrical properties of galena have made it of considerable 
importance in the electronics industry. The point contact between 
a conducting metal and the cleavage surface of a crystal of galena 
is an efficient rectifier for small currents of radio frequency. This 
property made galena one of the most commonly used crystals 
in the early crystal radio sets. Its capability, when properly 
treated. of acting as either a P-(positive) type or N-(negative) 
type semiconductor (see TRANSISTORJ greatly enhances its use as 
an electronic circuit element. See also LEAD. (A. J. F.) 

GALENA PARK, Texas: see HOESTON. 
GALERIUS (GALERIUS VALERIVS MAXIMIANUS), Roman 

emperor from 305 to 311. \\as born near Sardica in Thrace. 
He served ni th distinction as a soldier under Aurellan and Probus, 
and in 293 mas designated Caesar along with Constantius Chlorus. 
In 305 on the abd~ca t~on  of Diocletian and hlaximianus, he a t  once 
assumed the title of .\ugustus with Constantius his former col- 
league and having procured the promotion to the rank of Caesar of 
Flavius Valerius Severus, a faithful servant and Daia (Maxi- 
minus ) ,  his nephen, he hoped on the death of Constantius to be- 
come sole master of the Roman world. This scheme, however, 
n a s  defeated by the sudden elevation of Constantine at  Eboracum 
(York)  on the death of hls father, and by the action of Maximianus 
and Xlaxentil~r in Italy. 

In  307 he elevated his friend Licinius to the rank of Augustus, 
and devoted the remaining years of his life "to the enjoyment of 
pleasure and to the execution of some works of public utility." I t  
n a s  at  his instance that the first of the celebrated edicts of perse- 
cution against the Christians was published, on Feb. 24. 303, and 
this policy of repression was maintained by him until the appear- 
ance of the general edict of toleration (311), issued in his own 
name and in those of Licinius and Constantine. 

Galerius died in Rlay 3 11. 
GALESBURG, a city of western Illinois. US., about 170 

mi. S.L\.'. of Chicago, the seat of Knox county. Rev. George M7ash- 
ington Gale (1789-1862) of Whitesboro, N.Y., a Presbyterian 
minister for whom the city was named, selected the site for a 
colonization society to establish a college-centred community. In  
1836 the first settlers arrived, and in 18.37 a charter was granted 
to the Knox Manual Labour college. The city was incorporated 
in 1857 and the institution ~vas renamed Knox college. City and 
college played an important role in the abolition movement. and in 
1858 one of the historic Lincoln-Douglas debates on the slavery 
issue was held on the Knox campus. Knox is now a private, 
nondenominational. coeducational. liberal arts college; in 1930 it  
absorbed Lombard college, founded by the Universalists in 185 1. 

Galesburg is the commercial centre of an agricultural and coal 
mining area. I t  is a division headquarters of the Burlington rail- 
road which. with its freight yards, shops and tie plant, is one of 
the city's largest employers. Other industries produce a wide 
variety of goods ranging from refrigeration equipment to building 
supplies. from farm gates to outboard motors. A 30-mi. pipeline 
brings hlississippi r i ~ ~ e r  water to the city. 

Galesburg is the birthplace of Carl Sandburg, the poet and 
Lincoln biographer. The Galesburg State Research hospital is a 
mental institution. Lake Storey. a beautiful artificial lake, once 
a railroad-owned water reservoir, has been transformed into a 
popular city-owned recreational park. 

For comparative population figures see table in ILLINOIS: Pop- 
ulution. (E. HG.) 



GALGACUS-GALICIA 
GALGACUS, or perhaps rather CALG-icus, a Caledonian chief 

who led the tribes of North Britain against the invading Roman 
army under Iulius Agricola about A.D. 85 and was defeated at the 
battle of -5fons Graupius. 

GALIANI, FERDINAND0 (I 728-1 78 7). Italian writer 
and economist was born at  Chieti on Dec. 2: I 728. and Jvas edu- 
cated for the church. He xent  to Paris as secretary to the Nea- 
politan ambassador and remained from I 759 to 1769, lionized as a 
wit in the salons and befriended by the Encyclopaedists. Abbe 
Galiani enjoys a reputation in both French and Italian literature. 

As an economist, he published a treatise on money, Della moneta 
( I  jso), and one on the grain trade. Dialogues sur le commerce des 
ble's (1770), both remarkable for their clarity and methodical 
presentation. In the first, he evolves a theory of value based 
on utility and scarcity. which has been greatly praised for its 
originality but ~vhich follows scholastic tradition. I n  the second. 
Galiani stresses the necessity of regulation, opposing the Physio- 
crats who advocated complete freedom. After his return to 
Naples, he carried on a spirited correspondence with Madame 
d'Epinay and other Parisian friends. His letters are of interest 
for literary history and shed light on Galiani's debate v i th  AbbC 
Morellet, the spokesman of the Physiocrats. Galiani died in 
Naples! Oct. 30. I 785 

See Fausto Nicolini, I1 pens i~ro  d~ll 'ahate Galia+zi (1909) ; Joseph 
Rossi, T h e  Abbe' Gnliarzi i ~ z  Fralzce (1930). (R. DE R.) 

GALIB DEDE (SHEYH GALIB), pseudonyms of ~ I E H X E D  
ESAD (c. 1758-1 798). was the last of the five great classical 
Turkish poets. Born in Istanbul, the son of a hlevlevi dervish, he 
became the sheik of the Galata monastery. He had as his patrons 
Sultan Selim 111, himself a poet and musician, and rnany princesses 
who admired his work. The monastery became a centre for poetry 
and music in Istanbul where leading men of letters and musicians 
gathered. In his divan (collected poems) and his allegorical ro- 
mance Husn ii ..lsIzk ("Beauty and Love") he happily combines 
the mystic enthusiasm of Jalal-ud-din Rumi ( q . v . j ,  the complex 
imagery of the Persian "Indian school" and the warm, flowing 
language of Nedim ( q . v . ) .  Classical poetry's strict forms did not 
hamper his originality-his power of imagination, colourful similes 
and descriptions infused fresh breath into Turkish literature. 

See E. Gibb, A History o j  Ottoman Poetry, iv (1905). (E.  I.) 
GALICIA was the name formerly applied to that portion of 

Poland lying on the northern slopes ot' the Carpathians, which 
corlstituted an Austrian K ~ o ~ z l l ~ n d  between l7i2 and 1916. It is 
now called Halica and is part of the Ukraine. U.S.S.R. The area 
before World Il'ar I xvas 30.299 sq.mi.. population 7,980.477. 

'The early history of west Galicia is that of Poland iq.v. ' l .  In  
the east. an independent Ruthenian principality of Halicz appears 
in the 11th century. I t  grew in importance with the decay of 
Kiev, whence many refugees emigrated to Galicja. In  the 12th 
century Galicia. under its prince Osmomysl. was one of the chief 
principalities of Russia. Many toll-ns were founded, and much 
trade passed through Lemberg (Lwo\v). from Asia and the Black 
sea to Europe. Galicia failed, however. to achieve stability. largely 
owing to the character of its own nobles. who are described as 
rebellious to their king and tyrannical to their serfs. I t  was alter- 
nately allied and a t  war with the neighbouring principality of 
Lodomeria; and Poland, Hungary and So\rgorod intrigued for 
possession of both districts. Hungary became master for short 
periods in 1190 and 12 15 ; but the po~verful native dynasty founded 
by Roman of Lodomeria (d. 1205) retained its independence. 
Roman's son, Daniel (1205-G4), was one of the strongest princes 
of eastern Europe, and v a s  even crowned by a Papal Legate. 
temporarily deserting the Orthodox Church. In  1223. however. he 
lost his eastern provinces to the Llongols, who overran and ruined 
all Galicia in 1241. In 1324 the Romanov line died out, and 
Casimir of Poland occupied Galicia in 1340. Lodomeria in 1366. 
On his death both provinces again came under Hungary. but re- 
verted to Poland in 1372. Under the Jagellion kings prosperity 
revived, to sink again when the world trade routes changed. 

At the partitions of Poland, Galicia (including Lodomeriai was 
assigned to, Austria, for the first time in 1772, definitively. with a 
slightly altered frontier in 1814, Craco~v becoming an independent 

republic. Austrian rule introduced improvements. but progress 
mas slo~t-. The Polish patriotic uprising of 1830 affected Galicia 
little, but Austria allowed legions to be formed here, and sheltered 
refugees from Russian Poland. I n  1846, however, widespread and 
almost unconcealed preparations for revolution, to break out in 
mid-February, were made by the Polish nobles. The danger for 
Austria was averted by a rising of the Polish (not Ruthenian) 
peasants, ~vhom disastrous floods had reduced to great misery. The 
peasants massacred a number of nobles in the Tarn6w district. 
The revolt soon broke down, but as it had been largely directed 
from Cracow, Metternich took this pretext of incorporating the 
city in Galicia, as from Kov. I I, 1846. 

In  1848 the Austrian Government countered the revolutionary 
movement among the Polish nobles by winning the peasants 
through land reforms, and the Governor of Galicia, Count Stadion, 
also for the first time encouraged the Rutheninns and won their 
support against the Poles. A period of centralized bureaucratic 
rule followed, during which Galicia was divided, on roughly 
ethnographical lines; into first three, and later two administrative 
districts; but the Polish nobles su~por ted  the Hungarian in their 
demand for decentralization, and after the Hungarian "Ausgleich" 
of 1867, Galicia, thanks to the efforts of Count Goluchowski, ob- 
tained more liberty than any other Austrian province. Under a 
special minister for Galicia, the Poles enjoyed de facto home rule 
and a free hand against the Ruthenians, Galicia being reunited 
into a single province with Polish as the ofiicial language. I n  re- 
turn, the Poles formed the chief support of the successive Austrian 
Governments, and took a large part in directing Austrian policy, 
the Polish irridenta in Galicia never being serious. Besides being 
the largest Austrian province, Galicia was now acquiring great 
importance owing to the discovery and exploitation of its oil 
fields, although these were mainly in Jewish hands and the 
provincial budget to the last was subsidized from the Austrian 
treasury; the strategic importance was also great, and was prob- 
ably the main reason why the Austrian Government never yielded 
to the wish of the German nationalists to give Galicia an inde- 
pendent status within the monarchy. The Ruthenian national 
movement made slow progress, discouraged by Poles and Austrians 
alike. while Russia pave it no support. for fear of awaking a na- 
tional movement in the Ukraine. 

The Neo-Slav movement had by 1910 laid the foundations for 
a reconciliation between Poles and Russians. The Galician Poles 
ceased to be safe supporters of the Austrian Government, which 
in return reverted to the idea of encouraging the "loyal" Ruthe- 
nians; but this riew development was cut short by the war of 1914. 
The Central Powers were obliged to grant the Poles wider inde- 
pendence, and to promise them still more; and by 1918 Galicia 
was virtually independent of Austria. The Poles renounced 
allegiance to Austria in Oct. 1918, claiming all Galicia for the new 
Polish state. The Ruthenians, however, who had also been 
promised greater liberty after the I'eace of Brest-Litovsk, also 
claimed the right to self-dcterm~nation, and in November formed 
a Government under Dr. Petrushievicz in Lwow, this be~ng 
recognized by the liquidating Austrian Government. The Poles 
occup~ed Lwow (Nov. j), and the Ruthenian Government 
retired finally to Vienna. The Ruthenian troops joined the 
Ukrainian army of Petlura; the latter marched against the Poles 
and claimed East Galicia for the Ukrainian Republic-a claim 
first recognized, but later disallowed by Petrushievicz. Fighting 
continued throughout 1919. On May 8, 1919, the supreme council 
assigned West Galicia to Poland, and on June 2 j allowed East 
Galicia the right of self-determination, xvhile authorizing the con- 
tinued Polish occupation. I n  December it  announced that East 
Galicia should be granted autonomy under a Polish protectorate 
for 2 5  years, after which the League of Nations was to decide on 
its future. Petlura had meanwhile abandoned his claim to Galicia 
in return for recognition by Poland in the Ukraine; but he was 
overthro~vn by the Soviet troops, who continued the struggle with 
Poland until the treaties of Riga (Oct. 12, 1920, and March 18, 
1921) finally reaffirmed the old Galician frontier. The Ruthenian 
Governments, of which there were many, were quite helpless, 
from lack of funds and internal dissension. Finding their repented 



appeals ignored. some of them made terms with Soviet Russia, The largest town in Galicia is La Coruiia; Santiago de 
which carried on a li\rely agitation in East Galicia. some Jvere Compostela is the ancient capital and an archiepiscopal see; Lugo, 
reconciled to I'oland, a few a'nandttned politics. Poland continued Tuy, Mondofiedo and Orense are bishoprics. 
to treat East Gaiicia as an integral part of herself. and it was See Annette B. >feakin, Gfllicin, the  S . d ~ i t ~ ~ ~ l ~ n d  o j  Spain (London, 
recognized as such by the Council of Ambassadors on illarch I j. 1909) ; A. F. 6. Bell, Spanish Galicia (London, 1 9 2 2 ) .  

1923. Under her minority le~islation, Poland subsequently ac- GALILEE, a Roman province of Palestine, bounded on the 
corded her Kuthenian pol~ulation a limited degree of seli-govern- south by Samaria and Carmel, on the east by Jordan, on the 
ment. A11 of T'olish Galicia fell to Germany in the first stages north by the river Leontes (Litani), and on the west by the 
of {X-orld JYar 11. Mediterranean. I t  has a maximum length of 60 mi. and a breadth 

H ~ ~ n , r o c : u ~ ~ ~ ~ ~ . - , C p p  undcr POI.ASD. RTTSSI.~, Z ~ U S T R T . ~ ,  P.ASSI~.AVI~~I. 
Srr, also />if. ~ ~ . , f ~ ~ ~ ~ ~ i l - ~ ~ i , ~ - h - 2 i i 2 i : n I ~ i i 5 C ~ 2 C C  J/Ollal.C/Zie ill wUl.f ,1,1([ ~ i l d ,  of 30. Galilee represents a relatively low, but detached, con- 
vol. ( ~ s i i j - ~ ~ o z )  ; UiC Lijiz</r.r. in IJ 'ort  I L , , ~  tinuation of the Lebanon ranges. The basic formation of its hills , 

Bild, vol. x, j18si-S6) ; A. J .  Krancr, Galizicn, tc~ic cs  a n  Op~frrrr.iclz is limestone, and on this the vulcanism of a later geological age 
kairz (Leipzirr arid Yicnn:i, 1910) : and many publications issued in has superimposed extensively a layer of lava Tvhose crumbling 
Gene\.a I,! thc  I;htxini:in Government. has produced a soil remarkable for its fertility. The province 

GALICIA (the ancient C~illtrc~cita or Crrll[zrcicz, KaXXa~tiia or ,as divided into t~~~ districts, upper and L ~ \ % , ~ ~ ,  reflecting a 
K a X a ~ ~ l a ) .  n cn~~taincy-general. and f o r m e r l ~  a kingdom. count- cllange in the configuration of the land distinct enough in nature, 
ship and province. in the north-~estern angle of Spain: bounded but not  easy to recognize on the map. ~h~ dividing line is a 
on the north by the Bay of Biscay, east by Lehn and Asturias, ridge running east and ~ ~ e s t ~  reaching the Jordan valley a t  a 
south by Portugal and west by the Atlantic ocean. Pop. (1960 point between ~~k~ ~ ~ l ~ h  and the sea of ~ ~ l i l ~ ~ .  
est.) 2.714.163; area 11.365 sq.mi. In  1833 Galicia was divided rpper ~ ~ l i l ~ ~  is the northern district and is in substance a 
for administrative purposes into the provinces of La Coruha ( q . v . ) ,  broad mountain range up-tilted tolvards the sea of ~ ~ , l i l ~ ~ ,  ~h~ 
~ u ~ o .  ~ r e n s e  and Pontevedra. The high land north of the head- eastern slopes dominating the Jordan valley are abrupt and rise 
waters of the Mi50 forms the sole connecting link betwen the to a height of 2;800 feet. on the west, the descent towards the 
Csnt:thrians properly so-called and the mountains of central and sea and the plain of ihcre is more gradua,l. the southern part 
western Galicia. The average elevation of the province is consid- of the district the rocky range of jebel illeyron reaches a height 
erable. and the maximum height (6.706 ft.) is reached in the Pefia of 3,963 feet. ~h~ whole region is u,ell watered. ~h~ height of 
Trel-inca on the eastern border of Orense. the mountains causes a relatively heavy rainfall, and springs 

The principal river is the hli5o (Portuguese Jfinho; Lat. abound. Hence the are full of vegetation and the moun- 
ATfiiinizls; so nliined. it is said. from the ~?zi?tizl??c or vermilion found tain slopes are clothed on the west \?.i,th small oaks, and on the 
in its bed) .  Rising near Mondofiedo. within 25 mi. of the north- east with scrub. The occasional level stretches and gentler slopes 
ern coast. the ;\4iEo enters the -itlantic near the port of Guardia, a,re covered with fertile grain fields. Upper Galilee was proverbi- 
after a cour5e of 14 i  mi. South and south-We~t. Of its I ~ u ~ ~ ~ o u s  ally famous fo r  its fine and vines, "I t  is easier," says the 
afluents the most important is the Sil. Among other rivers hav- Talmud, "to raise a legion of olives in Galilee than to bring up a 
ing a westerly direction may be mentioned the Tambre. the Clla child in Palestine," Safad, the chief toTvn, has a of 
and the Lerez or Ler. which fails into the .itlantic by estuaries or 10:586 of whom one half are I t  suffered severely in the 
rins called respectively Ria de Muros y l\'oya, Ria de Arosa and earthquake of 1837, when 4,000 of its inhabitants perished, 
Kia de Pontevedra. Lower Galilee is the southern district of (.he province. I t s  

Gnllnccia, the country of the Galacci, Cnllaici or Gnllaici, seems highest hills are not more than 1,800 f t .  Across the province, 
to haye been very imperfectly known to the earlier geographers. a t  its southern end, stretches the plain of Esdraelon (also cal!ed 
According to Eratosthenes 1276-196 B.c.') the entire population of Jezreel). Triangular in shape it is drained by  the river Kishon 
the peninsula were at  one time called Gnlatnc.  The region prop- which, springing from the Gilboa hills, winds through the plain. 
erly called by their name, bounded on the south by the Douro and For the most, part a dry torrent bed in the height of summer, it  
on the east by the Navia. was first entered by the Roman legions becomes almost impassable at  times during the rains, as when 
under Decius Junius Brutus in 137-136 KC. (Livy 117.. hi . .  E p i t . ) ;  the hosts of Sisera were discomfited on its banks and "the River 
hut the final subjugation cannot be placed earlier than the time of Kishon swept them away, that ancient river, the River Kishon." 
Augustus (3 1 H.c.-A.D. 14). The eastern end of the plain forms the chief gateway to Palestine 

The coast line of Galicia. extending to about 240 m., is every- from regions beyond Jordan. The whole of Lower Galilee is 
where bold anti deeply indented. presenting a large number of well supplied with water. Springs abound in eastern Esdraelon, 
spcure harbours. and in this respect forming a marked contrast to JVady-el-A'felek and in the plain El-Buttauf. The great plains of 
the neighbouring province. The Eo. which bounds Galicia on Galilee, Esdraelon, El-Buttauf and the plateau of Sahel el-Ahma, 
the east, has a deep estuary, the Rivadeo or Ribadeo, which is a are exceedingly fertile, producing wheat, cotton, maize, sesame, 
good harbour. 1-ivero hay and the Ria del Rarquero y Vares are tobacco, millet and a variety of vegetables. The principal towns 
of a similar character: while the harbour of Ferrol is an important are Nazareth (9.v.) ; Tiberias (9.v.) ; Seffuriyeh (Sepphoris), a 
nnv~il station. On the opposite side of Retanzos hay (the piyas rival to  Tiberias as capital and for a short period the abode of 
X~pr ju  or Portzrs .\Ingnus of the ancients) is the great port of La the Sanhedrin when it first transferred to Galilee; Jenin (En- 
Corui7a (Corur~na). The principal port on the western coast is Gannim), on the southern edge of the plain of Esdraelon; Jez- 
that foi-~ncd hy the deep and sheltered bay of Vigo, but there are reel (q .v . ) ,  now a poor village (Zer 'in) but once a royal resi- 
also sonie good roadsteads at  Corcubi6n: at Marin and at Carril. dence, situated on Mt. Gilboa; Endfir (Endor, g.v.) ; Nein (Nain, 

The rainfall is exceptionally heavy, and snow lies on some of the scene of one of Christ's miracles); Lejjun (the Legio of 
the high ground for a considerable portion of the year. Much the Romans), now identified with ancient Megiddo, on the west 
timber is grown on the high lands, and the rich valley pastures side of the plain, where the mighty empires of Egypt and Hat- 
support large herds of cattle, while the abundance of oaks and tiland met in a famous conflict in the I jth century B.c.; Jefat, 
chestnuts favours the rearing of swine. In the lowland districts a town amongst the hills north of El-Buttauf, the Jotapata which 
good crops of maize, wheat, barley, oats and rye, as well as of Josephus so vigorously defended against Vespasian; Kefr Renna 
turnips and potatoes, are obtained. The dehcsas or moorlands probably Cana (9.v.) of Galilee, and RLna, 6 m. north of it, 
abound in game, and fish are plentiful in all the streams. The another suggested identification with Cana. 
mineral resources of the province, which are considerable, were Galilee of old was a highly prosperous land peopled by bold 
known to some extent to the ancients. Strabo ( c .  63 B.c.-A.D. 2 1 )  and hardy hillmen, who knew how to defend their homes, as, 
speaks of its gold and tin, and Pliny (A.D. z3-79) mentions the indeed, they had often occasion to do, since "they were encom- 
gemmu Gallnica, a precious stone. Galicia is also remarkable for passed with so many nations of foreigners." Josephus (Bell. Jud. 
the number of its sulphur and other warm springs, the most im- iii. 3, 2 ) ,  who in his capacity of military governor of the Galilees, 
portant of which are those at  Lugo and Orense. knew the country well, gives an interesting account of the people 
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and the land of his time. "The Galileans are inured to war 
from their infancy, and have been always very numerous; nor 
hath the country ever been destitute of men of courage, nor 
wanted a numerous set of them; for their soil is universally rich 
and fruitful and full of the plantations of trees of all sorts . . . 
and no part of it lies idle. Moreover, the cities lie here very 
thick, and the very many villages are full of people." The Galilee 
of to-day is not so prosperous nor so populous as in the days of 
Josephus, but faith in its future is not wanting. PVithin recent 
years 16 Jewish colonies have been established by , Jewish 
organizations within its borders. 

History.-The name (in origin, a "circle" or "circuit") was in 
early times loosely applied. I n  Isaiah (ix. I )  the full name of 
the district is given as "Galilee of the Gentiles," viz., the Phoe- 
nicians, Syrians and Aramaeans, who hemmed it in. In  I Kings 
(xv. 29) i t  is the name of a district whose population was 
deported by Tiglath Pileser. The fortunes of the tribe, with its 
loose and varying territorial connections, interested the Hebrew 
more than the political history of a rigidly delimited district. 
Hence Galilee can hardly be said to have, as a whole, a history. 
The  return of the Jews from captivity concentrated re-awakened 
national interest and prestige at  Jerusalem, and Galilee was 
frowned upon and left to the hybrid race evolved from the 
mingling of the Jewish residue and fresh Assyrian colonization. 
The date of Galilee's reconquest for the Israelites is uncertain, 
but it is generally ascribed to John Hyrcanus; and the sturdy 
race which peopled its hills and valleys soon developed a fervid 
patriotism and nationalistic spirit. The contempt of the metro- 
politan for the Galilean provincial was probably intensified by the 
latter's uncouth speech, emphasized by his inability to pronounce 
some of the Hebrew consonants. The jibe "Out of Galilee cometh 
no prophet" (alth6ugh Deborah, Jonah, Elisha and perhaps 
Hosea were Galileans) is not so much a reflection on the religious 
and cultural interest of the Galilean as a reflection of the biased 
and prejudiced mind of the metropolitan. PVe cannot forget that 
it was amongst the hills of Galilee and by its sea that Christianity 
was shaped and developed. In  the Persian period too, the 
hIandaean religion took final shape in lone Galilee. 

Galilee was moulded into a province by the Romans and be- 
came a tetrarchate governed by members of the Herod family. 
Galilee was the land of Christ's childhood and the chief centre of 
his ministry. In  the neighbourhood of its great lake some of his 
chief discourses were uttered, and the scenes and incidents of its 
landscape inspired his parables. When the destruction of Jeru- 
salem left the Rabbinic Schools homeless they sought refuge 
in despised Galilee, and Safad and Tiberias (9.v.) became their 
chief centres. I t  is in Galilee that the remains of ancient syna- 
gogues are found, and within its confines lie buried many Jewish 
doctors and philosophers whose tombs are still venerated. 

Archaeology.- In Galilee there are relics of the Stone Age 
in dolmens and menhirs. Rock-cut tombs and wine presses, re- 
mains of Byzantine monasteries, the churches and fortresses of 
Crusading times bring archaeological interest down to a more 
recent time. A discovery of particular interest, furnishing a link 
with Palaeolithic man, was that made in a Galilean cave in 192 j. 
I n  a cave in the Wady el 'AmGd, a valley abutting on the plain 
of Gennesareth, were unearthed portions of a human sku11 of the 
Neanderthal species. The fragments consist of nearly the whole 
of the frontal bone, the right zygomatic bone, and the right half 
of the sphenoid bone. 

I n  1927 Professor Garstang announced the discovery in the 
Huleh basin of a large permanent camp, about 1,000 metres in 
length and 400 across, at a point about 34 m. west of the point 
where the Jordan leaves the lake. Occupation throughout the 
three phases of the Bronze Age is indicated, and an identification 
with Hazor, Jabin's royal city, has been suggested. 

The great Galilean field of excavation, however, is the Plain 
of Esdraelon. At Tell-Husn (Beisan, q.v.) extensive excavations 
are being carried out with important results. At Ta'annak (the 
Taanach of Judges v. ~ g ) ,  the walls were laid bare, traces of 
child sacrifice discovered, and several cuneiform tablets of the 
Amarna period unearthed. Excavations are proceeding at  Me- 

giddo, on the rvestem border of the plain, and the soundings 
made at Tell Harbaj in the plain of Acre, near to its junction 
with the plain of Esdraelon make it reasonably certain that it, 
rather than Harithiyeh, is the site of Harosheth of the Gentiles. 
Of great interest are the ancient synagogues,, of which about a 
dozen have been discovered at  ancient sites, such as Capernaum 
( q . ~ . ) ,  Keriizeh, Kefr Bir'iin, Irbid, Neiriin, and elsewhere. The 
architecture is generally held to be a peculiar and debased imi- 
tation of the classical style associated with the and century A.D.  

Crusading fortresses were spread over the land in the 12th 
century as outposts of the kingdom of Jerusalem. Torou (Tibnin) 
on the summit of the mountains of Upper Galilee, Beauvoir 
(Iiaukab e l -Haw) ,  south-west of the Sea of Galilee. Chateau 
Seuf (Hunin), above Huleh lake, Belfort (Esh-Shakif). on the 
north bank of the Litiini, Montfort (Kala'at el-Kurn), north-east 
of Acre, and the castle at Banias formed a strong chain of frontier 
fortresses. 

BIBLIOGRAPHY.-SU~V~Y o f  Western Palestine Memoirs, vol. i. (1881) ; 
S. hferrill, Galilee in the time o! Clzrist (1891) ; G. A. Smith, Hist. 
Geog. of  the Holy Land (1895, etc.) ; articles on "Galilee" in Encycl. 
Biblica (T. K .  Cheyne), and IJastings' Dict. o f  the Bible ( S .  hlerrill) ; 
E. Huntington, Palestine avtd zts Transfornzatiotz ( 1 9 1 1 )  ; H .  Robel, C. 
\Vatzinger, Anlike Sytzanogen in Galilaa (1916) : P .  Karpe, Rephaim: 
Die VorgeschichtlicJ~e Kziltur Palastinas zind Phoizizietzs (1917) (Stone 
Age) ; Bulletin Brit.  Sch. Arch. in Jer2tsalem (192 j) (discovery of 
skull) ; J .  Garstang, Ann. Arch. and Antlzrop. (University of Liver- 
pool) (1927 )  (Hazor) . (E. Ro.) 

GALILEE, SEA OF, a lake in Israel through which flows 
the river Jordan. I t  is 13 mi. long. 7 mi. broad. has a superficial 
area of 64 sq.mi. and lies 696 ft. below the level oi  the biediter- 
ranean sea. Its maximum depth is I 57  ft. The excessive depth 
which Lortet believed he had discovered at the northern end of the 
lake has been disproved. The shape of the lake has been likened 
to a harp or a pear. I n  the Old Testament it is known as the Sea 
of Chinnereth or Chinneroth. In the books of the Maccabees 
and Josephus it is named Gennesar; in the Gospels it is usually 
the Sea of Galilee. Once it is called the Lake of Gennesaret (Luke 
v. I ) ,  and twice the Sea of Tiberias (John vi. I ,  xxi. I ) ,  a name 
which has survived in the modern Bahr  Tabariyelt.  

The sea of Galilee lies in the great Jordan valley trough-fault. 
During the Pluvial period almost the whole of this depression was 
occupied by a great inland sea extending from Huleh to a point 
40 m. beyond the present southern limit of the Dead sea. Late in 
geological time the lava which flowed from the volcanoes amongst 
the southern Galilean hills into the depression combined with 
lava which flowed d o i n  the Tarmuk valley to the east, as well 
as with the silt washed down later to cause a blockage behind 
which the waters of the Jordan were pent to form a lake. 

The hills which close in upon the sea on the south-west side 
recede from the shore towards the north to form a great natural 
amphitheatre with the Plain of Gennesareth as arena. On the east 
the plateau of Jaulan presents its steep and heavily-scored side 
towards the lake. Yet, unlike the Dead sea, there is between the 
water's edge and the foot of the hills a clear passage all round the 
lake. The Jordan enters it on the north, emerging from a narrow 
gorge and having on its left bank the marshy plain of El-Batihah. 
On the north-western shore is the plain of El-Ghuweir, generally 
supposed to be the plain of Gennesareth whose wonderful fertility 
is so glowingly described by Josephus. I t  is a land which "sup- 
plies men with the principal fruits, with grapes and figs continually, 
during ten months of the year, and the rest of the fruits as .they 
become ripe together through the whole year." (Be l l .  J z ~ d .  iii. 
10. 8.) The plain, which is to-day covered with rank grass and 
bushes, has been purchased by the Jews and may be expected to 
recover some of its former glory. Korth of El-Ghuweir are several 
warm sprlngs of moderate temperature. At Hamath (Emmaus), 
a short distance south of Tiberias, are seven hot springs the largest 
of which has a temperature of 137" F. The lake is well stocked 
with fish of the genera Clzrornis, Barbus,  Capoeta,  Discog?zathus, 
,Vemachilus, Blennius and Clarias. There is a close affinity be- 
tvieen the fish of Galilee and those of the East African lakes and 
streams. The Chromis S imonis ,  according to popular belief. is the 
fish from which Peter took the piece of money (LIatt. xvii. 2 ; ) .  

Bird life is abundant. Grebes of all kinds. gulls and pelicans fre- 
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quent the lake. On its shores are to be found tortoises and mud 
turtles, crayfish and sandhoppers. 

The hills surrounding the sea are brown and bare in the sum- 
mertime but in the spring are clothed with vegetation. Oleander 
brakes flourished round the lake and the tall papyrus plant is found 
on the north shore. The lake is set deep among hills and conse- 
quently subject to sudden squalls and violent storms, which de- - 

velop rapidly; sailing is not unattended with risk. 
Archaeology.-The principal sites of archaeological interest 

in the area of the lake are (1) Kerizeh (Chorazin), 2 mi. from the 
north shore in a wady of the same name. Its ruins include a no- 
table synagogue built with black basalt. (2) Tell-Hzlm (Caper- 
naum, q.v.), on the lake shore south of Keriizeh, with the remains 
of an early synagogue and possibly a church. (3) Khan Jlilzyeh, 
with extensive ruins at  the north end of the plain of Gennesareth. 
I ts  identification with Bethsaida is suggested. (4) Tell 'Creivzeh, 
bet~veen Khan hlinyeh and Tell-Hum, the site of an Amorite city 
whose name has been forgotten. (5)  kfsjdel (Magdala), south 
of the plain of Gennesareth, with rock-cut tombs. (6) Tabariyeh 
(Tiberias), with remains of the medieval period. ( 7 )  Khirbet 
Kerak, a t  the south-west corner of the lake, with a ruined citadel 
and traces of a large and important town. I t  has been generally 
identified with Taricheae but more recently an identification with 
the Beth-17erah of the Talmud, called by the Greeks Philoteria, 
has been advocated. (8) Siwn en-Xabreh (Sennabris), near to 
Kerak, where Vespasian fixed his camp in his advance from the 
south on Taricheae and Tiberias. (9) Khirbet Susieh, on the east- 
ern shore, identified with Hippos one of the cities of the Decapolis. 
(10) Kal 'at el-Hus~z, opposite Tiberias, exhibiting ruins ol a city 
that was walled. broken sarcophagi and rock-cut tombs; suggested 
identification with the Gamala of Josephus. ( I  1) Fik, about 2 mi. 
E. of Kal 'at el-Husn: a large village with ruins of ancient build- 
ings, identified by Eusebius with hphek. (12) Khirbet Kersa, 
opposite hlejdel, the Gerasa or Gergesa of the 4th century. The 
FVady el-'Anzzld, where the "Galilee skull" was found: opens onto 
the plain of Gennesareth. (See GALILEE.) (E. Ro.) 

GALILEO GALILEI (1 j64-1642), Italian mathematician, 
astronomer and physicist, who made three significant contribu- 
tions to the founding of modern scientific thought. (1) -4s the 
first man to use the telescope to study the skies, Galileo amassed 
evidence that proved the earth revolves around the sun and is 
not the centre of the universe as had been believed. His system 
was such a radical departure from accepted thought that Galileo 
was tried by the Inquisition in Rome, ordered to recant and forced 
to spend the last eight years of his life under house arrest. (2) 
Galileo informally stated the principles later embodied in New- 
ton's first tmo laws. Because of his pioneer work in gravitation 
and motion and in the combining of mathematical analysis with 
experimentation, Galileo often is referred to as the father of 
modern mechanics and experimental physics. (3) Perhaps the 
most far-reaching of Galileo's achievements was his re-establish- 
ment of mathematical rationalism against 8ristotle's logico-verbal 
approach, and his insistence that the "Book of Sature is wi t t en  
in mathematical characters." Through this he was able to found 
the modern experimental method. (See RATIONALISM : Epistevzo- 
logical Ratio~~alisiiz.) 

Legend of t h e  Lamp.-Galileo was born at  Pisa on Feb. 15, 
1564. the son of Vincenzo Galilei, a musician. He received his 
early education at the monastery of Vallombrosa near Florence, 
where his family had moved in 15 74, and in 1581 entered the Uni- 
versity of Pisa to study medicine. While in the Pisa cathedral 
during his first year at  the university, Galileo supposedly observed 
a lamp s\\-inging and found that the lamp always required the 
same amount of time to complete an oscillation, no matter how 
large the range of the swing. Later in life Galileo verified this 
observation experimentally and suggested that the principle of 
the pendulum might be applied to the regulation of clocks. 

Cntil he supposedly observed the swinging lamp in the cathedral, 
Galileo had received no instruction in mathematics. Then a ge- 
ometry lesson he overheard by chance awakened his interest, and 
he began to study mathematics and science 17;ith Ostilio Ricci. 
But in 1585, before he had received a degree, he xas  withdrawn 

from the university because of lack of funds. He returned to 
Florence, lectured at  the Florentine academy and in ls'86 pub- 
lished an essay describing the hydrostatic balance, the invention 
of which made his name known throughout Italy. I n  1588 a 
treatise on the centre of gravity in solids won for Galileo the 
honourable but not lucrative post of mathematics lecturer a t  the 
University of Plsa. 

Galileo then began his resenrch into the theory of motion, first 
disproving the Aristotelian contention that bodies of different 
weights fall a t  different speeds. Because of financial difficulties, 
Galileo in 1592. applled for and was aaarded the chair of rnathe- 
matics at  Padua, where he n a s  to remain for 18 years and per- 
form the bulk of his most outstanding work. .At Padua he 
continued his research on motion and proved theoretically about 
1604 that falling bodies obey nha t  came to be knomn as the law of 
uniformly accelerated motion. He also gave the law of parabolic 
fall ni th  its inertial component. The legend of his dropping 
neights from the leaning tower of Pisa apparently has no basis in 
fact. 

Research W i t h  t h e  Telescope.-Galileo became convinced 
early in life of the truth of the Copernican theory but was deterred 
from avowing his opinions-as shonn in his letter of April 4, 1597, 
to Kepler-because of fear of ridicule. While in Venice in the 
spring of 1609, Gaiileo learned of the recent invention of the 
telescope. After returning to Padua he built a telescope of three- 
fold magnifying pon7er and quickly improved it to a power of 32. 
Because of the method Galileo devised for checking the curvature 
of the lenses, his telescopes were the first that could be used for 
astronomical observation, and they soon were in demand in all 
parts of Europe. 

As the first person to apply the telescope to a study of the skies, 
Galileo in late 1609 and early 1610 announced a series of astro- 
nomical discoveries. He found the surface of the moon was ir- 
regular and not smooth as had been supposed; he observed that 
the Milky JVay was composed of a collection of distant stars; he 
discovered the satellites of Jupiter and named them Sidera Medicea 
in honour of his former pupil and future employer, Cosimo 11, 
grand duke of Tuscany. Galileo also observed spots on the sun, 
the phases of \-enus and nha t  appeared to him as the three forms 
of Saturn. His first decisive astronomical obser~at ions nere  pub- 
lished in 1610 in Szdereus ,Vuncius (see TELESCOPE: E a ~ l y  His- 
tory). 

Although the Venetian senate had granted Galileo a lifetime 
appointment as professor at  Padua because of his findings with 
the telescope, he left in the summer of 1610 to become "first 
philosopher and mathematician" to the grand duke of Tuscany, an 
appointment that enabled him to devote more time to research. 

Conflict W i t h  Rome.-In 161 1 Galileo visited Rome and dem- 
onstrated his telescope to the most eminent personages at  the 
pontifical court. Encouraged by the flattering reception accorded 
to him, he ventured in his Letters on the Sunspots, printed at  Rome 
in 1613, to take up a more definite position on the Copernican 
theory. Movement of the spots across the face of the sun, Galileo 
maintained, proved Copernicus was right and Ptolemy w o n g .  

The great expository gifts of Galileo and his choice of Italian, 
in which he was an ackno\vledged master of style, made his 
thoughts popular beyond the confines of the universities and 
created a powerful movement of opinion. The Aristotelian pro- 
fessors, seeing their vested interests threatened; united against 
him. They strove to cast suspicion upon him in the eyes of ec- 
clesiastical authorities because of contradictions between the 
Copernican theory and the Scriptures. They obtained the co- 
operation of the Dominican preachers, ~ v h o  fulminated from the 
pulpit against the 11e.ii7 impiety of "mathematicians" and secretly 
denounced Galileo to the Incluisition for blasphemous utterances 
which had been freely invented. Galileo, gravely alarmed, agreed 
with one of his pupils: R .  Castelli, a Benedictine monk, that 
something should be done to forestall a crisis. H e  accordi~lgly 
wrote letters meant for the grand duke and for the Roman au- 
thorities (letters to Castelii, to the grand duchess dowager, to 
Monsignor Dini) in which he pointed out the danger, reminding 
the church of its standing practice of interpreting scripture alle- 
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goricallp whenever it came into conflict with scientific truth. quot- 
ing patristic authorities and warning that it ~vould be "a terrible 
detriment for the souls if people found themselves convinced by 
proof of something that it was made then a sin to believe." He 
even went to Rome in person to beg the authorities to liave the 
way open for a change. X number of ecclesiastical experts yere 
on his side. Unfortunately, Cardinal Bellarmine. the chief theo- 
logian of the church, was unable to appreciate the importance of 
the new theories. He clung to the time-honoured belief that 
"mathematical hypotheses" have nothing to do with physical 
reality. H e  only saw the danger of a "scandal" which might un- 
dermine Catholicity in its fight with Protestantism. He accord- 
ingly decided that the best thing T T ' O U ~ ~  be to check the whole 
issue by having Copernicanism declared "false and erroneous" 
and the book of Copernicus suspended by the congregation of the 
Index. The decree came out on March 5. 1616. On the previous 
Feb. 26, however, as an act of personal consideration. Cardinal 
Bellarmine had granted an audience to Galileo and informed him 
of the forthcoming decree, warning him that he must heqceforth 
neither "hold nor defend" the doctrine, although it could still be 
discussed as a mere "mathematical supposition." 

For the next seven years Galileo led a life of studious retire- 
ment in his house in Bellosguardo near Florence. At the end of 
that time (1623). he replied to a pamphlet by Orazio Grassi, S.J., 
about the nature of comets; the pamphlet clearly had been aimed 
at Galileo. The reply, titled Saggiatore . . . (",issayer . . ."). was 
a brilliant polemic on physical reality and an exposition of the 
new scientific method. GaIileo distinguished in it between the 
primary (i .e. ,  mathematical) properties of matter and the others. 
and wrote the famous pronouncement that the "Book of Xature is 
written in mathematical characters." The book was dedicated 
to the new pope. Urban VIII.  who as Maffeo Barberini had been 
a longtime friend and protector of Galileo. Pope Urban received 
the dedication enthusiastically. 

In  1624. Galileo again went to Rome, hoping to obtain a revoca- 
tion of the decree of 1616. This he did not get, but he obtained 
permission from the pope to m i t e  about "the systems of the 
world" both Ptolemaic and Copernican, so long as he discussed 
them noncommittltlly and came to the conclusion dictated to him 
in advance by the pontiff, that is, that we cannot presume to know 
how the norld is really made because God could have brought 
about the same effects in ways unimagined by us, and we must not 
restrict His omnipotence. These instructions were confirmed in 
writing by the head censor. Zlonsignor Riccardi. . 

Galileo returned to Florence and spent the next several years 
working on his great Dialogo dei 2VIassivzi Sistemi "Dialogue of 
the Two Chief World Systems"). As soon as it came out in 
1632, with the full imprimatur of the censors, it was greeted with 
a tumult of applause from every part of Europe as a literary and 
philosophical masterpiece. 

On the crisis which follo~ved we have only inferences. I t  was 
pointed out to the pope that despite its noncommittal title, the 
work was a compelling and unabashed plea for the Copernican 
system. The strength of the argument made the prescribed con- 
clusion at  the end look anticlimatic and pointless. T h e  Jesuits 
insisted that it could have worse consequences on the established 
system of teaching "than Luther and Calvin put together." The 
pope in anger ordered a prosecution. The author being covered 
by license, the only legal measures would be to disavow the li- 
censers and prohihit the book. But at that point a document was 
"discovered" in the file, to the effect that during his audience with 
Bellarmine on February 26, 1616, Galileo had been specifically en- 
joined from .'teaching or discussing Copernicanism in any way," 
under the penalties of the Holy Office. His license, it was con- 
cluded. had therefore been "extorted" under false pretences. 
(The consensus of historians, based on evidence made available 
when the file was published in 1877, has been that the document 
was a plant and that Galileo was never so enjoined. j The church 
authorities, on the strength of the "new" document. were able to 
prosecute him for "vehement suspicion of heresy." Notwithstand- 
ing his pleas of illness and old age. Galileo was compelled to 
journey to Rome in Feb. 1633 and stand trial. He was treated 

with special indulgence and not jailed. I n  a rigorous interroga- 
tion on April 12: he steadfastly denied any memory of the 1616 
injunction. The commissary general of the Inquisition, obviously 
sympathizing with him, discreetly outlined for the authorities a 
way in which he might be let off with a reprimand, but on June 16 
the congregation decreed that he must be sentenced. The sentence 
was read to him on June 21 : he was guilty of having "held and 
taught" the Copernican doctrine and was ordered to recant. 
Galileo recited a formula in which he "abjured, cursed and de- 
tested" his past errors. The sentence carried imprisonment but 
this portion of the penalty was immediately commuted by the pope 
into house arrest and seclusion on his little estate at  Xrcetri near 
Florence. where he returned in Dec. 1633. The house arrest re- 
mained in effect throughout the last eight years of his life. 

Although confined to his estate, Galileo's prodigious mental 
activity continued undiminished to the last. In 1634 he completed 
his Discorsi e Di~nostrazioni Matematiche intorno a drre nuove 
scienze . . . ("Dialogue on Two Kew Sciences . . ."), in which he 
recapitulated the results of his early experiments and. his mature 
meditations on the principles of mechanics. This, in many re- 
spects his most valuable work. v a s  printed by the Elzevirs a t  
Leiden in 1638. His last telescopic discovery-that of the moon's 
diurnal and monthly librations-was made in 1637, only a fern 
months before he became blind. But the fire of his genius xvas 
not even yet extinct. He continued his scientific correspondence 
with unbroken interest and undiminished acumen: he thought out 
the application of the pendulum to the regulation of clockwork, 
which Christiaan Huygens put into practice in 1656; he was en- 
gaged in dictating to his disciples, Viviani and Torricelli, his 
latest ideas on the theory of impact when he was seized with the 
slow fever which resulted in his death at Xrcetri on Jan. 8, 1642. 

Value of His Work.-The direct services of permanent value 
a-hich Galileo rendered to astrollonly are virtually summed up in 
his telescopic discoveries. h puzzling circumstance is his neglect 
of Kepler's lalus, which TTere discovered during his lifetime. But, 
then he believed strongly that orbits should be circular in order to 
keep the fabric of the cosmos in its perfect order. This precon- 
ception prevented him from giving the full formulation of the in- 
ertial law. which he himself discovered although it usually is 
attributed to Descartes. Galileo believed that the inertial path 
of a body around the earth must be circular. Lacking Newtonian 
gravitation, he hoped this would allow him to explain the path of 
the planets as circular inertial orbits around the sun. His name 
is nevertheless justly associated n-ith a vast extension of the 
bounds of the visible universe, and his telescopic observations 
are a standing monument to his ability. \I1ithin two years after 
their discovery, he had constructed approximately accurate tables 
of the revolutions of Jupiter's satellites; and he proposed their 
frequent eclipses as a means of determining longitudes on land 
and at sea. The idea. though ingenious, has been found of little 
use at sea. His observations on sunspots are notexvorthy for their 
accuracy and for the deductions he drew from them with regard 
to the rotation of sun and the revolution of the earth. 

The idea of a universal force of gravitation seems to have 
hovered on the borders of this great man's mind. but he refused to 
entertain it because, like Descartes, he considered it an "occult" 
quality. More valid instances of the anticipation of modern dis- 
coveries may be found in his prevision that a small annual parallax 
would eventually be found for some of the fixed stars, and that 
extra-Saturnian planets would at  some future time be ascertained 
to exist, and in his conviction that light travels with a measurable 
although extremely great velocity. Although Galileo discovered, 
in 1610, a means of adapting his telescope to the examination of 
minute objects, he did not become acquainted with the compound 
microscope until 1624. when he saw one of Cornelis Drebbel's in- 
struments in Rome and, with characteristic ingenuity, imme- 
diately introduced several improvements into its construction. 

A most substantial part of his work consisted undoubtedly of 
his contributions toward the establishment of mechanics as a 
science. Some valuable but isolated facts and theorems had pre- 
viously been discovered and proved, but it was Galileo ~vho first 
clearly grasped the idea of force as a mechanical agent. Although 
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he did not formulate the interdependence of motion and force into 
laws, his writings on dynamics are everywhere suggestive of those 
laws, and his solutions of dynamical problems involve their recog- 
nition. I n  this branch of science he  paved the way for Newton. 
T h e  extraordinary advances made by him were due to his happy 
method of applying mathematical analysis to physical problems. 

Galileo was the first man who perceived that mathematics and 
physics, previously kept in separate compartments, were going to 
join forces. He  was thus able to unify celesfial and terrestrial 
phenomena into one theory, destroying the traditional division 
between the world above and the  world below the moon. T h e  
method which was peculiarly his consisted in the combination of 
experiment with calculation-in the transformation of the concrete 
into the abstract and the assiduous comparison of results. H e  
created the modern idea of experiment, which he called c imento  
o r  "ordeal." This method was applied to check theoretical de- 
ductions in the investigation of the laws of fa,lling bodies, of 
equilibrium and motion on an  inclined plane and of the motion of 
a projectile. The  latter, together with his definition of momentum 
and other parts of his work, implied a knowledge of the laws of 
motion as later stated by Newton. I n  his Discorso intorno alle 
cose che stanno in su l'acqzra ("Discourse on Things That Float"), 
published in 1612, he  used the principle of virtual velocities to  
demonstrate the more elementary theorems of hydrostatics, de- 
ducing from it  the equilibrium of fluid in a siphon, and worked 
out the conditions for the flotation of solid bodies in a liquid. H e  
also constructed in 1607 an elementary form of air thermometer. 

See  ASTRONOMY: T h e  Founding of Modcrn  Astronomy: CAU- 
SALITY (CAUSATION): Historical D e v e l o p m e n t ;  GRAVITATION; 
MOTION. PRINCIPLES AND LAWS OF ;  see also references under 
"Galileo Galilei'! in the Index volume. 
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GALIUM, a genus of plants of the madder family {Rubiaceae), 
comprising 250 species of world-wide distribution, mostly slender 
herbs. Of these. about 60 species are found in North America and 
10 in Great Britain. See CLEAVERS; RUBIACEAE. 

GALL, SAINT (f l .  c .  600). Irish monk from Bangor. County 
Down, accompanied St.  Columban (q .u . i  to France and Burgundy. 
When Columban proceeded to Italy. Gall stayed behind among 
the Alamanni. H e  lived as a hermit on the banlrs of the Steinach 
river, preaching to the people of the district. which Tvas still 
semipagan, and died there a t  an unknown date during the 7th 
century. His feast day is Oct. 16. 

Little is known about. Gall from authentic sources. The biogra- 
pher of Columban, Jonas of Bobbio, who knew Gall personally, re- 
lates merely that he once disobeyed Columban in a trifling matter. 
The earliest life of St.  Gall, of which only a fragment surx~ives, 

dates from the 8th  century; most popular during the middle ages 
was the life by M7alafrid Strabo of Reichenau, written about 833. 
Some incidents in these and other lives of Gall might be substan- 
tially historical. 

T h e  abbey of St. Gall, founded about 720 on the  site of Gall's 
hermitage, had close links ~vit,h Ireland especially during the  9th 
century and acted then as a channel for Irish influences on the 
continent, but there is no evidence 01 a continuous Irish tradition 
from the death of Gall to the abbey's golden age. 

RIBLIOGRAPIIY.-E~~~~C~ lives edited by B. Krusch, Adonugnenta Ger- 
fnalziae historica, Scriptores rcrunz A4erovingicnrtc~z, vol. iv, pp. 251- 
337 (1902). See also J .  F .  Kenney, Souices for tlre Early .Hisfgry o f  
I~,elnnd, pp. 206-208, mainly bibliographical (1929) ; H. J .  Tluft (ed.) ,  
Sankt Gallus Gcderzkhuch (1952) ; J .  M. Clark, T h e  Ahbey o f  Snint Gall 
(1926). (L. RR.)  

GALL, FRANZ JOSEPH (1 758-1828), anatomist. physi- 
ologist and founder of phrenology. was born a t  Tiefenbronn, 
Baden, Ger., on March 9,  1758, and studied at  Baden. Strashourg 
and Vienna. Gall gradually reached the conviction that  the  t a l ~ n t s  
and dispositions of men are dependent upon the functions of the 
brain. and that they may be inferred ~ v j t h  precision from the  ex- 
ternal appearances of the skull. His phrenological lectures in 
L7ienna met with increasing success until in 1802 they were inter- 
dicted by the government as dangerous to reiipion. Gall left 
I'ienna in 1805 and eventually settled in Paris, where he practised 
medicine, lectured and wrote a number of books setting for th  his 
theories. H e  died in Paris on Aug. 22. 1828. S e e  PHREXOI~OGY. 

GALL, a digestive fluid secreted by the liver and known also 
as bile. The  term is sometimes used also for the gall bladder, 
the pear-shaped diverticulum of the bile duct that  forms a reserxroir 
for the bile. From the extreme bitterness of the  secretion, "gall," 
like the Latin jel, is ured for anything extremely bitter, xhe the r  
actually or metaphorically. 

"Gall," meaning a sore or  painful swelling, especially on a 
horse, may be derived from an  early use of the word as meaning 
"poison." But in Romance languages. the French gallc, Spanish 
agalla, a wind gall or puffy distention of the synovial bursa on the  
fetlock joint of a horse, is derived from the Latin gal!rl, "oak 
apple," from which comes the English "gall," meaning an excres- 
cence on trees caused by certain insects. S e e  DIGEFTTON; GALL 
BLADDER: GALLS ; LIVER. 

GALLA, a Cushitic-speaking people of eastern Africa, s ra t -  
tered over central parts of Et,hiopia to the n~ighhourhood of the 
Sabaki river in Kenya. They appear to have occupied the southern 
part  of their present territory since the 16th century. They are 
ethnically mixed, with high foreheads, brown skins and wavy hair. 

The  Galla include both cultivators and nomadic pastoralicts. 
Each tribe has its chief, who in all public concerns must take nd- 
vice of the fathers of families in council. Most  Galla tribes of 
highland Ethiopia are either Christian or  >losle~n,  but the pastoral 
Galla to the south are predominantly paqan. Among the  more 
important groups are the Arusi. Xararetta. Boran, I t tu ,  Macha, 
Rendile, Tulama. LVallaga and L4~'ollo. 

GALLAIT, LOUIS (181 0-1887), Belgian painter of histori- 
cal scenes. was born a t  Tournay, Ilainaut.  on M a y  9: 1813. H e  
studied a t  Tournay under Hennequin. and a t  An tx~erp  under k'an 
BrCe. He  then settled in Paris, sending from there to the Belgian 
salons a series of important historical pictures. H e  was then 
urged to return to Brussels, where the latter half of his life was 
spent, and where he died on Nov. 20, 1887. 

Among his most famous works are :  "The Abdication of Charles 
V" (1841),  "The Last Honours Paid to Counts Epmont and Horn  
by the Corporations of the Town of Brussels" and "The Dea th  of 
Egmont." His ar t  was that of a skilled painter. but superficial. 
As an art.& employed by the state, he exercised consideriible in- 
fluence and was a leader of public taste in Brussels. 

GALLAND, ANTOINE ( 1  636-1 71 51. French orientalist, 
archaeologist and nunlismatist ~vhose translation of the Ai-nbian 
N i g h t s  introduced the tales to Europe and remains the standard 
French translation. was born a t  Rollot iSomme!. April 4 ,  16a6. 
Xft,er n-alking to Paris a t  14 to learn Greek and H e h r e ~ r ,  he studied 
a t  the Collkge de France and accompar~ied the French ambassndor 
to Coustantinople (1670),returning twice to the  1.evant for further 
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studies. H e  was admitted to the AcadCmie des Inscriptions 
(I~IO), was made "antiquary to the King" and was offered the 
chair of Arabic a t  the Colli.ge de France (1709). H e  died in Paris, 
Feb. 17, I7Ij. 

I n  addition to Les Mille et une nuits, 12 vol. (1704-17), 
Galland's works include Paroles remarquables, bons mots  et 
maximes des orienfaux (1694; Eng. trans. 1795); De I'Origine et 
d z ~  progrds du cafe' (1699) ; and many archaeological and numis- 
matic treatises. A translation of the Koran and a history of the 
Turkish sultans remain unpublished. Contes et fables indiennes de 
Bidpaz et de Lokman were published posthumously in 1724. His 
Jozirnal penda~zt son sdjour ci Constantinopie, 1672-73, was edited 
by C. Schefer (1881) ; the Journal parisien, 1708-171j, with his 
Az~tobzog~aphie, 1646-1715, was edited by H.  Omont (1919). 
See also the article THOUSAND AND ONE NIGHTS. 

GALLARATE, a t o m  of Lombardy, Italy, in the province 
of Varese, 25 mi. N.W. of Milan by rail. Pop. (19 j I) 25,849. The 
town is of medieval origin. I t  is remarkable for its textile fac- 
tories. Many Italian looms were established in and around the 
town to produce annually thousands of metres of cotton cloth. I t  
is also the centre of the machine embroidery trade. 

GALLAS, MATTHIAS, COUNT OF CANPO. DUKE OF 
LUCEFU (I 584-1647), Austrian soldier, first saw service in Flan- 
ders, and in Savoy with the Spaniards, and subsequently joined 
the forces of the Catholic League as captain. On the general out- 
break of hostilities in Germany, he d~stinguished himself, at 
Stadtlohn (1623) and elsewhere. In  1630 he \\as serving as 
General-Feldwachtntezster under Collalto in Italy, and mas ma~nly 
instrumental in the capture of Mantua. Made count of the Em- 
pire for t h ~ s  service, he returned to Germany for the campalgn 
zga~nst  Gustavus Adolphus, covered Bohemia against the Swedes 
in 1631-1032, and served a t  the Alte Veste and also at  Lutzeq 
sgainst Bernhard of Saxe-Weimar, rising to be lieutenant-general 
in the Emperor's own army. He was one of the chief conspirators 
against LVallenstein, and after the tragedy of Eger was appointed 
to the command of the army which Wallenstein had formed and 
led. At Nordlingen (Aug. 23, 1634) in which the army of S ~ e d e n  
was almost annihilated, Gallas commanded the victorious Im- 
perialists. In  northern Germany, where he commanded against 
the Swedish general B a n k  in 1637 and 1638, and in later crises 
he was unsuccessful. H e  resigned his command, and died in 
1647 a t  Vienna. 

His army had earned a reputation as the most cruel and rapa- 
cious force even in the Thirty Years' War, and his 2izrode Briider 
have survived in the word marauder. 

GALLATIN, ALBERT (1761-1849), American statesman, 
was born in Geneva, Switzerland, on Jan. 29, 1761, of an old and 
noble family. His father died in 1765, his mother five years later, 
and he was cared for by his grandparents and by a Mlle. Pictet, 
an intimate friend of his mother. I n  1779 he graduated with 
honour from the college in Geneva, and, giving up iortune and 
social position, slipped away from home and embarked for America 
despite the wishes of his relatives. I n  July 1780 Gallatin and his 
friend Henri Serre (d I 784) landed in Massachusetts and entered 
business; but, conditions in the country being unsettled, they 
failed. For a time Gallatin taught French in Harvard college, then 
removed to the backu~oods of Pennsylvania and Virginia, where he 
engaged in land speculation. 

Beginning his service in Congress in Dec. 1795, Gallatin im- 
mediately made himself a conspicuous figure and before his first 
term was over became the Federalists' most dangerous opponent 
in Congress, and they attacked him not only politically but per- 
sonally. for a t  this time they were opposed to the French Revolu- 
tion and so resented Gallatin's ancestry. Gallatin became the 
financier of his party and succeeded in inaugurating the committee 
on finance, which is now the ways and means committee, and 
fought for his cardinal doctrines of simplicity and economy in 
government. I n  debate (1796) over the Jay Treaty he dcfended 
the constitutional right of the House to consider treaties, admitting 
that the President and Senate had the right to make treaties, but 
maintaining that the House could refuse to pass the finances to 
carry them out. IVhen in hIay 1797 President Adams asked for 

appropriations for war because of France's refusal to receive 
American ambassadors, Gallatin struggled successfully to keep 
down appropriations and to prevent the threeunitedstates frigates 
from being equipped for sea. H e  continued his opposition to a 
strong navy, the mainspring of Lt'ashington's foreign policy, and in 
the following year helped to defeat a resolution for the preparation 
of 16 armed vessels and a declaration of war against France. H e  
also opposed (Jan. 1798) commercial treaties and diplomatic in- 
tercourse, maintaining that all political intercourse should be 
gradually given up, and commercial intercourse protected by the 
consular system. 

The greatest period of Gallatin's career in Congress was in 
1798, when, after the publication of the famous X.Y.Z. despatches 
had inflamed the people against France and given the Federalists 
control of the Government, he was attacked as a French agent, 
and Jefferson believed that the Sedition bill was intended to drive 
him from office. However, the strong measures of the Federalists 
shocked the country, and the Republicans carried the elections of 
1800. Gallatin led his party in the contest in the House of Repre- 
sentatives, which elected Jefferson over Burr. 

Li'hen Jefferson became President (1801) he made James Madi- 
son secretary of State and Gallatin secretary of the Treasury. 
Gallatin made few changes in Hamilton's arrangements, but he 
did seek for simplicity of Government and the extinction of the 
public debt. He preferred to bribe the Barbary pirates to spend- 
ing the money to subdue them, wished to avoid commercial war- 
fare at  all costs, and thought that (1803) the government should 
seize east Louisiana and west Florida. Despite the fact that he 
could not reduce naval expenditures as he wished, he achieved his 
goal and, despite the Louisiana Purchase (1803), reduced the 
public debt by $14,260,000 within six years and acquired a surplus. 
However, rellttions with Europe became strained and in Dec. 1807 
Jefferson put into execution the embargo, though Gallatin. rec- 
ognizing the consequences, declared, "I prefer war to a permanent 
embargo," and reported that a continuous embargo would necessi- 
tate a loan while war ~vould not. The embargo proved futile and 
was repealed (1809) in favour of the nonintercourse act, after 
causing a deficiency in the treasury, and Jefferson retired to be 
succeeded by Madison. hladison had regarded Gallatin as his 
successor as secretary of state; but a cabal in the senate opposed 
him and Gallatin was left as secretary of the treasury. 

In June 1812 war was declared against England. This shattered 
Gallatin's cherished schemes, for he believed war was fatal to 
prosperity and progress. However, he put the finances in the best 
order he could, and set himself to attain an early peace. With 
this end in view he grasped at  the proffered mediation of Russia, 
and with Madison's permission sailed with James A. Bayard for 
Europe in May 1813 without resigning as secretary of the treasury. 
Great Britain refused to negotiate through Russia, and in addition 
Gallatin heard that the senate had refused to confirm his appoint- 
ment because he was still secretary of the treasury. He sent in 
his resignation and worked unofficially until his second appoint- 
ment was confirmed. In the meantime Great Britain had ex- 
pressed its willingness to proceed with direct negotiations. The 
English and U.S. commissioners finally met a t  Ghent, Gallatin, 
Bayard and John Quincy Adams, who was minister to Russia, 
being supplemented by Jonathan Russel and Henry Clay. In  the 
tedious discussions which followed, Gallaiin played the leading 
part. preserving peace among his colleagues and establishing a 
reputation as a diplomatist. He refused to push the U.S. claim 
to Florida, but stood firmly on other points with his colleagues. 
Peace rewarded them; the treaty was signed on Dec. 24, 1814. 

While still in Europe he had been asked by Madison to become 
minister to France; this appointment he accepted in Jan. 1816, and 
adhered to his acceptance in spite oi his being asked in April 1816 
to serve once more as secretary of the treasury. He remained in 
France for the next seven years, and in 1818 assisted Richard 
Rush, then United States minister in London, in negotiating a 
commercial convention. 

In June 1823 he returned to the United States, where he found 
himself in the bitter struggle then in progress for the presidency. 
His favourite candidate was his personal friend, II'illiam H.  Craw- 
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ford, with whom he consented in May 1824 to stand for the vice- 
presidency. The contest was bitter and full of intrigue. Martin 
Van Buren. then in the Crawford interest, came to the conclusion 
that Gallatin, by his foreign origin, weakened the ticket, and in 
October Gallatin retired from the contest. The election was 
thrown into the house, and resulted in the choice of John Quincy 
Adams, who in 1826 drew Gallatin from his retirement and sent 
him as minister to England. In  Nov. 182'7 he once more returned 
to the United States and bade farewell to public life. 

Taking up his residence in Yew York, he was in 1832-39 presi- 
dent of the National Bank (afterwards the Gallatin bank) of 
New York. By writing his Sy?zopsis of the Indian Tribes W i t h i n  
tlze United States East  of the  R o c k y  Mountains and in the Bvif ish 
and Rz~ss ian  Possessio?zs i n  Xor th  America (1836). and by found- 
ing the American Ethnological Society of New York in 1842, he 
earned the title of "Father of American Ethnology." He died in 
Astoria, L.I., on Aug. I 2 ,  1849. 

BIBLIOGRAPHY -The Writings of Albert Gallatin, edited by Henry 
.&dams, as published at Philadelphia in 1879. With this was published 
an excellent biography. The Life of Albert Gallatin, also by Henry 
Adams; another good biography is John Austin Stevens' "Albert 
Gallatin" in the Awzerican Statesmen Series (1884). See also The 
Diary of James Gallatin (1915) : Samuel F. Bemis (ed.), The American 
Secretaries of State, vol. iii (1927) ; L. M.  Sears, Jeflerson and the 
Enzbargo (1927)  ; H .  W Temperley, The Foreign Policy oj Cali~zing 
(1925). For general information see A W. Ward and G. P. Gooch 
(eds.), The Catnbridge History o f  British Foreign Policy, vol. iii. 

GALLAUDET, THOMAS HOPKINS (1787-1851). U.S. 
educator of the deaf-mute. was born in Philadelphia. Pa., of French 
Huguenot ancestry, on Dec. 10. I 787. He graduated at  Yale in 
180j and studied theology at  Andover. Eventually he determined 
to devote his life to the education of deaf-mutes. He visited 
Europe and studied the methods of the abbC Sicard in Paris, and of 
Thomas Braid~vood and his successor Joseph Watson in Great 
Britain. Returning to the United States in 1816, he established 
at Hartford, Conn., a school for deaf-mutes, in support of which 
congress made a land grant. Gallaudet presided over the school 
with great success until ill-health compelled him to retire in 1830. 
He died at  Hartford on Sept. 10. 18 51. 

GALL BLADDER. The gall bladder in man is a pear-shaped, 
hollo~5- organ situated on the undersurface of the liver; it acts as a 
storage place for bile, the digestive fluid secreted by the liver. The 
base of the gall bladder is called the fundus; the main portion, the 
body; and the narrow end, the neck. The latter terminates in the 
cystic duct, which joins the common bile duct. The ~vall of the 
gall-bladder consists of three layers: ( I )  an inner mucous layer of 
surface epithelium, (2) a middle fibromuscular layer consisting of 
smooth muscle and connective tissue and (3) a serosa that covers 
that portion of the organ not in contact with the liver. The walls 
of the gall bladder are distensible, and its capacity varies con- 
siderably. The gall bladder receives its blood supply from the 
cystic artery. a branch of the hepatic artery, and from vessels 
reaching i t  from the liver. The veins of the gall bladder empty into 
the portal vein. I t  has a dual nerve supply, sympathetic and para- 
sympathetic. I t  is generously supplied with lymphatics. 

Although a gall bladder is present in most of the higher species 
of animals, there are several that do not possess it. I t  can be 
removed surgically nithout causing untoward effects. The gall 
bladder serves as a reservoir for bile. The liver secretes bile con- 
tinuously. but bile is not required during the interdigestion periods. 
When there is no food in the intestine. a sphincteric mechanism 
closes the terminal end of the common bile duct and the bile passes 
into the gall bladder. Water is absorbed from the bile by the v7all 
of the gall bladder until the bile is concentrated eight to ten times. 
I n  this manner it is possible for a relatively small organ to function 
as an important reservoir. This organ is emptied by contraction of 
the smooth muscle contained in its malls. The gall bladder may 
be caused to empty by ingestion of a meal of fat. such as egg yolk 
and cream, and specifically by a hormone, cholecystokinin, which 
is found in the mucosa of the upper portion of the intestine. The 
gall bladder is subject to many diseases such as inflammation and 
formation of caIculi (gall stones) within it. See also DIGESTION; 
LIVER. 

BIBLIOGRAPHY.-S. S. Lichtman, Diseases o f  the Liver, Gallbladder 
and Bile Ducts (1942); F. C .  Mann, "The Functions of the Gall 
Bladder," Physiol. Rev., 4:251-273 (April 1924); A C. Ivy, "The 
Physiology of the Gall Bladder," Physiol. Rev., 14:102 (Jan. 1934). 
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GALL BLADDER, BILIARY TRACT AND LIVER, 

DISEASES OF, include a large number of disorders of the liver, 
the gall bladder and the bile ducts that link them with each other 
and with the small intestine. The anatomy and function of these 
organs are described in the articles GALL BLADDER and LIVER. 

LIVER 

The liver is the largest and functionally the most complex organ 
in the body. I ts  many vital activities concern the removal of 
bilirubin (bile pigment) from the blood, excretion of bile into 
the intestine, metabolism of proteins, carbohydrates and fats, 
utilization of vitamins, storage of materials essential to the for- 
mation of blood and protection against infections and poisons. 
The symptoms and consequences of liver disease depend upon the 
degree to which these functions are disturbed. Fortunately. the 
reserve capacity of the liver is tremendous. and it  may function 
adequately until approximately 90% of its substance is destroyed. 

Infect ious Hepatitis- This disease (also called catarrhal jaun- 
dice) is an inflammation of the liver cells caused by  a virus. I t  
exists in sporadic or endemic form throughout the world, but in- 
creases in frequency under conditions of crowding and poor sani- 
tation. Persons of all races and all ages are susceptible. The 
infection is transmitted usually from person to person and by  
water or food contaminated with infected fecal material; ordinary 
methods of purifying the water supply do not eradicate the resist- 
ant virus. Fifteen to thirty days usually elapse betneen expo- 
sure and the appearance of symptoms. 

The illness is characterized by loss of appetite, nausea, a curious 
distaste for tobacco, weakness, headache. fever. chills, respiratory 
complaints, diarrhea and discomfort or pain in the upper abdomen. 
Jaundice (9.v.) develops gradually and increases in intensity; i t  
may be absent in mild forms of hepatitis. The liver is large and 
tender; the spleen may increase in size. Laboratory tests sho~i- im- 
paired liver function. The disease ordinarily is self-limited, with 
complete recovery in four to six weeks; however, i t  may persist for 
several months In  a small percentage of cases, because of poor 
nut~ition, insufficient rest. intercurrent infection or the use of 
alcohol, infectious hepatitis becomes chronic. The mortality rate 
is low. Treatment includes a substantial intake of carbohydrate 
and protein and a moderate amount of fat in the diet, vitamins and 
adequate rest; glucose solutions intravenously may be required. 
The return to full activity should be very gradual. Administra- 
tion of immune serum globulin intramuscularly to persons in close 
contact with the patient generally is recommended as a prophy- 
lactic measure. 

Homologous Serum Jaundice.-This is a similar viral infec- 
tion. transmitted by the injection of human blood or its products; 
by plasma convalescent serum or vaccines, and by any type of 
hypodermic injection with a poorly sterilized syringe. The incu- 
bation period extends from 40 to 190 days. One attack probably 
confers substantial but not absolute immunity against reinfection. 
There is no cross-immunity between the two types of hepatitis. 
The mortality rate varies, perhaps approximating 35y0. Treat- 
ment is the same as for infectious hepatitis. The control of serum 
jaundice is aided by the detection of carriers among prospective 
blood donors and upon the use of plasma stored a t  room tempera- 
ture instead of under refrigeration. 

I n  severe viral hepatitis. with extensive destruction of the liver, 
there may be temporary obstruction to the flow of bile from the 
small bile ducts to the small intestine, so-called medical obstructive 
jaundice. A similar situation may complicate bacterial inflamma- 
tion of the liver, excessive accumulations of fat in the liver cells 
(as in severe malnutrition) and certain defects in enzyme systems 
within liver cells; the latter category includes deficiency of the en- 
zyme gl~curonyl transferase. In  the Dubin-Johnson syndrome, the 
liver cells. though seemingly normal, apparently ake unable to ex- 
crete properly the normally formed bilirubin-glucuronide. 

Toxic  Hepatitis.-Toxic hepatitis is an acute disease caused by 
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a valiety of poisons: cornmercial solvents containing carbon tet- 
r;tchloride or chloroform. phosphorus. mercury, gold, snake venom 
and poisonous mashrooiris. The disease also may follow certain 
iiifections. Thz central p u ~ ~ i o n s  of the liver lobules usually are 
destroyed; oiher changes include large accumulations of fat and 
shrinkage of the liver. Tne extent of liver injury and the outcome 
depend upon the injurious aged ,  the quantity of the toxic dose, 
the duratlon and frequency of contact and the nutritional state of 
tile liver. Symytoms resemble those of infectious hepatitis but 
a ~ e  rriore seueie; tile ~ r i o r ~ ~ l i t y  rate is high. Treatment is limited 
to rest, diet vi~amins aiid glucose intravenously. British anti- 
iewisice (BAL) may be effective when arsenic or mercury is the 
CdUSE. 

The liver ~ l s o  illdy be injured occasionally by medicinally pre- 
scribed drugs, including chlorpromazine, methyltestosterone, 
marsilid, t l~ rou i~c i l ,  methimazole, arsenicals, phenylbutazone, 
para-a~nlno sulfonic acid, sulfanilamide, trinitroto1uer.e and cin- 
chophzn, among many others. The microscopic changes in the 
liver iililude b11z stasis. inflammation around the portal tracts, 
mild degcllerdtion of cells and proliferation of bile ducts. Symp- 
toms may develop within four days to five ~ e e k s  of the onset of 
the t~earinent,  and include nausea, vornitmg, anorexia, malaise, 
jaundice, itching and abdominal pain. The symptoms and labora- 
tory Lndings suggest interference with the norma: flow of bile. 
The liver and spleen may increase in size. Since this problem 
occurs only in a sn~all percentage of patients receiving medication, 
hypersensitivity to the drug and individual susceptibility have 
been suggested as causative factors. Treatment consists in dis- 
continuance of the medication, the general measures for liver 
disease and, occasionally, ACTH and the adrenal steroids. Re- 
covery usuaily is complete; in a small number of cases, the illness 
may terminate fatally. 

P r i m a r y  Cholangiol i t ic  Hepatitis.-This uncommon inflam- 
matory disease of the liver occurs predo~ninantly in young women. 
The cause is not known; the metabolism of lipids in the liver 
appears to be disturbed. The symptoms include, in addition to 
jaundice, itching and variable ahdorninal distress. There may be 
increased pigmentation of the skin and deposition of lipid around 
the eyes. the creases of the palms and on the elbov-s, producing 
striking lesions (santhon~ata ) .  The liver is enlarged, and the 
spleen may be ~lor~rial  or large. The urine is dark in colour. The 
laboratory findings are compatible with an obstruction to the flow 
of bile; namely. a11 incriase in the serum bilirubin, cholesterol, 
alkaline phosphat~ise slid bile acids; the pattern of the plasma pro- 
teins also is normal. Gallstones (cholelithiasis) develop occasion- 
ally. There is no completely satisfactory treatment. Therapy 
includes the usual measures for liver disease; adrenal steroids may 
provide symptomatic improven~ent, though the underlying disease 
is uot improved. Linoleic acid, as ethyl linoleate, and as a modi- 
fied milk in ~ i h i c h  all the butter fat is replaced by safflower oil, 
has been rccornmended. 

P o r t a l  Cirrhosis.--Portal cirrhosis is the result of chronic dif- 
fuse liver injury, characterized by destruction of cells, deposition 
of fat,  excessive sc;arring and distortion of the liver. The flow of 
blood within the liver is disturbed, causing enlargement of the 
spieen and the development of accessory venous channels (vari- 
ces). especially around the esophagus. The liver becomes large, 
hard arid irregular. Chronic alcoholism and malnutrition are the 
nlost irnpori-ant causes; however, cirrhosis may develop after any 
injury to the liver cells associated with cell destruction and the 
accuulula~iori of fat. Symptoms may be absent, but loss of ap- 
pctiiz. nausea, jaundice and fever are common. Spiderlike dilata- 
tions of srr1:~l; blood vessels may appear on the face and upper 
portion of the bocly. Bleeding may occur into the skin or after the 
rupture of varices. Fluid inay accumulate within the abdomen 
(sscites, or drop.,y) or in the tissues (edemaj. The accumulation 
of !luid ~z,.iiiiin the ahdu~ilinal cavity is attributable to several iac- 
tors: intcrferer~ce with rile o u r f l o ~ ~ ~  of blood from the liver; in- 
creased comrnunicniions between the major blcod vessels of the 
liver; excessi\re.l~roduction of hormones. such as aldo.terone, from 
the acirenai gi;li;d ; reteniion of salt in the body; decreased protein 
in the circulating blood; increased output of antidiuretic hormone; 

and excessive production of lymph from the liver. 
Treatment is directed to resroration of normal nutrition and 

the control of complications. I t  includes the avoidance of alcohol, 
a diet rich in carbohydrate and protein, and vitamins, especially 
the B complex. Ascites and edema are treated by a low-salt diet. 
drugs facilitating the elimination of salt and the replenishment of 
body proteins with diet, blood transfusions and albumin: drainage 
of the excess fluid may be necessary. Various "shunting" opera- 
tions, redirecting the flow of blood, may be required for recurrent 
bleeding. The liver cells may be so diseased as to result in serious 
metabolic and chemical disturbances. 

Hepat ic  Coma.-Patients with severe liver disease may pass 
into a coma, continuing for days to weeks and often ending fatally. 
The onset is very gradual and is characterized by vague, almost 
imperceptible changes in emotion, including untidiness, inappro- 
priate behaviour and nocturnal ~vakefulness. These symptoms are 
followed by mental confusion, a characteristic flapping tremor of 
the outstretched hands and fingers, and then by coma, accompanied 
by typical changes in the brain Rave pattern of the electroencepha- 
logram. The cause of this con~plication often is not apparent. 
Precipitating factors may include gastrointestinal bleeding from 
esophageal varices or peptic ulcer, removal of fluid from the ah- 
dominal cavity, excessive intakes of protein, infection, administra- 
tion of drugs containing ammonium, diuretics, opiates, sedatives 
and other drugs. The laboratory findings frequently indicate se- 
verely impaired liver function and its associated metabolic dis- 
turbances, and often but not invariably an increased amount of 
ammonia in the blood. Important factors in the development of 
liver coma include abnormal bacterial action upon the proteins 
m~thin the bowel, inability of the diseased liver to remove ade- 
quately the excessive ammonia from the portal blood stream drain- 
ing the digestive tract, and rapid transfer of the excessive ammonia 
and other toxic substances into the general circulation. Other dis- 
turbances in protein metabolism and defective carbohydrate and 
vitamin metabolism also may be implicated. 

The management of liver coma is difficult. Avoidance of those 
factors known to precipitate the complication is important. Treat- 
ment usually requires skilled nursing care; adequate fluids; glucose 
and vitaln~ns intravenously; limitation of the protein intake, a t  
least temporarily ; saline enemas to eliminate excessive protein 
from the alimentary tract; antibiotics such as neomycin, chlortet- 
racycline or oxytetracycline to decrease the bacterial content of 
the bowel and thereby reduce the production of ammonia and other 
toxic materials. Glutamic acid and I-arginine or arginine gluta- 
mate have been administered to decrease the ammonia content of 
the blood and the brain. In  the most severely ill patients. cortico- 
tropin (ACTH) and adrenal steroids have been administered in 
very large quantities, with occasionally spectacular, though usually 
temporary, improvement. The outlook for patients with liver 
coma, though not necessarily hopeless, is grave, since the complica- 
tion denotes very serious, often irreversible disease. 

Bi l i a ry  Cirrhosis.-This is characterized by excessive scar tis- 
sue formation, an increase in the number of small bile ducts within 
the I~ver, and inflammation of the bile channels (cholangitis). I n  
the primary (cholangiolitic) type, the larger bile passages and the 
gall bladder are normal, and the process is confined to the smaller 
bile ducts within the liver. The cause is not known, although 
infectious hepatitis may be implicated. Biliary cirrhosis often is 
the result of persistent, incomplete obstruction of the common 
bile duct by impacted gallstones, adhesions or scar tissue develop- 
ing after operations on the gall bladder, or by new growths. 

Symptoms include jaundice, itching of the skin and attacks of 
chills, fever, sweats and abdominal pain. The urine is dark and 
the stools are light in colour. The liver and the spleen are large. 
The inadequate flow of bile into the intestine interferes with the 
metabolism of fats and with the absorption of fat-soluble vitamins. 
Treatment consists in rernoval of the obstruction, whenever pos- 
sible. rest. diet, vitamins and control of infection with sulfonamides 
and antibiotics. 

Abscess of t h e  Liver.-Liver abscess most often is of the pyo- 
genic type, with many small abscesses caused by bacteria brought 
to the liver via the blood stream from infected areas (as the appen- 
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dix) within the abdomen. The characteristic symptoms are inter- 
mittent fever. chills, s~veats, jaundice and toxemia. The liver 
becomes large and tender. Treatment consists of sulfonamides, 
penicillin or other antibiotics, and drainage of the abscess. "Tropi- 
cal" abscess of the liver usually is single and large and almost al- 
ways the result of infection with Enda~noeba histolytica (the cause 
of amoebic dysentery). Thc administration of antiamoebic drugs 
and aspiration of the abscess usually are effective. Other less fre- 
quent causes of liver abscess are injury, the penetration of a for- 
eign body or infection of an echinococcus cyst. 

Weil's Disease.-This is an acute infection of the liver caused 
by the spirochete Leptospiva ictero7caenzovrhagiae. I t  is trans- 
mitted via food or water contaminated with the urine of infected 
rats. The organisms may enter the body through the skin. eyes, 
mouth or intestine. Men coming in contact with rats-miners, 
fishermen, farmers and aorkers in sewers, railroad yards and rice 
or sugar-cane fields-often are affected. The illness begins sud- 
denly ni th  fever, aching in the muscles and joints, headache. 
prostration and jaundice The liver and spleen become enlarged, 
hemorrhages occur in the skin, and the kidneys and central nervous 
system become involved. There is no specific treatment: penicil- 
lin and other antibiotics appear to be of value. 

Syphil is  of t h e  Liver.-This is no longer common. The left 
lobe is especially involved, either by diffuse scarring or large masses 
called gummata. The liver is large, hard and very nodular Treat- 
ment consists in the administration of antisyphilitic drugs (see 
VEXEREAL DISEASES). 
Hemochromatosis.-Hemochpmatosis of the liver is a meta- 

bolic disorder of unknown cause, characterized by the deposition of 
two pigments, hemosiderin (an iron-containing pigment) and 
hemofuscin. in the liver and pancreas and sometimes in the skin, 
The disease affects chiefly men during the ages of j o  or 60; it oc- 
curs in conjunction with chronic malnutrition and pellagra among 
the Bantu of South Africa. The symptoms are related to those 
of diabetes and cirrhosis. The skin occasionally assumes a rusty 
or bronze pigmentation, and there may be loss of body hair 
and atrophy of the testes. Treatment is directed to the diabetes, 
utilizing proper diet and insulin, if necessary. The management 
of the cirrhosis is similar to that outlined above. 

M a l i g n a n t  Disease.-Primary cancer (9.v.) of the liver gen- 
erally is uncommon, though the incidence is high in the far east and 
South Africa. where parasitic infestations and malnutrition are 
common. The tumour may arise in the liver cells or the bile ducts, 
in association with cirrhosis. Secondary involvement of the liver 
by cancer occurs in approximately 50% of patients with tumours 
originating elsewhere in the body, especially the stomach, colon, 
pancreas, lungs and breast. Symptoms include pain in the upper 
abdomen. loss of appetite and weight, fever and weakness. Jaun- 
dice results from invasion and obstruction of the larger bile ducts; 
ascites from obstruction of the portal vein; and hemorrhages from 
rupture of the esophageal varices. Treatment is limited to the re- 
lief of pain. 

GALL BLADDER 

The gall bladder is a thin, pear-shaped structure, with the ca- 
pacity of one to tu70 ounces, situated on the undersurface of the 
right lobe of the liver. I t s  pcineipal activities are to store the bile 
excreted by the liver for digestive purposes, and to regulate the 
pressure in the biliary system, preventing back-pressure on the 
liver in its continuous production of bile. The gall bladder is not 
an essential organ, and its removal by operation does not deprive 
the body of any vital function; nor does removal of the gall blad- 
der decrease the quantity of bile entering the digestive tract. Bile 
is of value in aiding the digestion of fat, and as a means of excreting 
certain toxins and poisons removed from the body by the liver. 

Acute  Ch01ecystitis.-This is an inflammation of the gall blad- 
der caused usually by the follo~ving sequence of events: obstruction 
of the cystic duct (leading from the gall bladder to the common 
bile duct) by gallstones, stasis of bile and chemical inflammation, 
induced by constituents of bile. Bacterial infection may or may 
not be present. 

There is a sudden onset of pain in the upper quadrant of the 

abdomen. often radiating to  the back or shoulder, fever, nausea, 
vomiting and occasionally jaundice. Symptoms may continue for 
several hours to several weeks, depending upon the severity of the 
attack. The disease may be complicated by softening or  gangrene 
of the gall bladder, ni th  rupture and peritonitis, or by inflammation 
of adjacent portions of the liver. Treatment comprises bed rest, 
relief of pain, avoidance of liquid and food by mouth, glucose 
and salt solutions intravenously, and the use of sulfonamides and 
antibiotics. I n  cholecystitis nithout jaundice, the flow of bile 
into the intestine is unimpeded; hence there is no need for bile 
salts or laxatives. Surgical removal of the gall bladder may be 
performed promptly or deferred until the inflammation subsides. 

Chole1ithiasis.-This term designates stones in the gall blad- 
der; i.e., gallstones (see CALCULUS). Several factors are involved: 
stasis of bile ni th  concentration and precipitation of cholesterol (as 
in the latter nlonths of pregnancy) ; infection of the gall bladder 
(typhoid fever) ; precipitation of calcium carbonate in obstruction 
of the cystic duct; and increased concentration of bilirubin, as in 
hemolytic anemia with destruction of red blood cells and excessive 
formation of bilirubin. Gallstones may develop a t  all ages and 
in both sexes, but they occur more often in obese women. after 
pregnancy. They may be present for a lifetime without producing 
symptoms. The complaints of belching. flatulence and intolerance 
for fatty or fried foods, comn~only attributed to gall bladder dis- 
ease. frequently develop in the presence of a normal gall bladder 
and are related to gastrointestinal irritability. The passage of ,  
stones into the cystic or common bile channels causes stretching 
and spasm of these ducts and sudden, severe, cramping pain in the 
right upper abdomen, radiating to the back and right shoulder. 
Chills and fever reflect an accompanying cholecystitis; jaundice 
indicates an obstruction to the flow of bile. Biliary colic often oc- 
curs during the night, several hours after a heavy meal and the 
attack usually subsides ~vithin several hours. There may be an 
associated inflammation of the pancreas (acute pancreatitis), di- 
agnosis of nhich is facilitated by measurement of one of the en- 
zymes produced by the pancreas (serum amylase). X-rays may 
reveal calcium-containing gallstones; or the gall bladder may fail 
to viSualize, indicating nonfunction. Opiates often are required 
to relieve the pain. Gallstones cannot be dissolved, nor can stones 
be evacuated from the gall bladder via the intestine. Surgical re- 
moval of the gall bladder is the only curative procedure. Recur- 
rent or continuing symptoms after surgery may be caused by a 
remnant of the cystic duct overlooked a t  the time of operation. 
A more serious problem is that of injury to the main bile duct a t  
surgery, producing partial or complete interference with the nor- 
mal flow of bile into the intestine; infection of the bile ducts 
within the liver and extensive disease of the liver usually ensue. 

New Growths.-Tumours and cancer of the gall bladder are 
uncommon, benign tumours being found in approximately 5% pf 
gall bladders removed surgically. These conditions include papil- 
loma, adenoma, fibroma and lipoma. Cholesterol stones imbedded 
in the wall of the gall bladder may simulate benign tumours. The 
diagnosis is made only at  X-ray examination or operation. Can- 
cer of the gall bladder usually occurs in association with gallstones. 
Symptoms are caused by the stones or by an accompanying chole- 
cystitis. The principal physical findings are jaundice and a hard, 
irregular mass in the region of the gall bladder. Cancer of the bile 
ducts also is rare. Symptoms consist of progressively increasing 
jaundice, itching of the skin, fever, loss of appetite and weight, and 
bleeding. These diseases usually are fatal; early surgical removal 
offers the only hope of cure. 

BIBLIQDRAPKY.--G. Alsted, "Studies on Malignant Hepatitis," Am. 
J .  M. Sc., 213:257 (1947); H. L. Bockus et al., Gastroenterology 
(1946) ; P. Gyorgy, J. Stokes, Jr., H. Goldblatt and H. Popper, ((Anti- 
microbial Agents in the Prevention of Dietary Hepatic Injury (Kecro- 
sis, Cirrhosis) in Rats," J .  Ex@.  M., 9j:513 (1951); S. S. Lichtman, 
Diseases of the Liver, Gall Bladder and Bile Ducts, 2nd ed. (1949) ; 
B. Lucke and T.  Mallory, "The Pulminant Form of Epidemic Hepatitis," 
Am. J. Path., 22:867 (1946); J. R. Neefe, "Recent Advances on the 
Knowledge of Virus Hepatitis," Med. Clin. N. America (Kov. 1946) ; 
S. A. Portis (ed.), Disea~es of the Digestive System, 2nd ed. (1944) ; 
0. D. Ratnoff and A. J .  Patek, "The h-atural-History of Laennec's 
Cirrhosis of the Liver. An Analysis of 386 Cases, Medicine, 21:zo7 
(1942) ; W. E. Ricketts, J. B. Kirsner, D. Kippen and W. L. Palmer, 
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"Tests of Hepatic Function in Portal Cirrhosis," Gast~~oenterology, ship's kitchen. See  also SHIP; SHIPPIA-G, HISTORY OF: Develop- 
I S : ~ O  (1950) ; I. H. Scheinberg, T. D. Kinney and C. A. Janeway, nzents in ship  ~~~i~~ and hruvigation. 
"Homologous Serum Jaundice," J.A.IM..~. 134:841 (1947) ; ICT. -4. 51'0- 
mack and E. M. Bricker, "Pathogenesis of Cholecystitis," Arch. Sz~rg., GALLFLY, a name applied to a number of different kinds of 

44:658 (1942). (J ,  B ,  K ~ , )  insects that cause the production of galls in plants. In  Diptera 
( q . ~ . ) !  any gall-making fly belonging to the families Cecidomyidae 

GALLE Or PO1xT DE GALLE, and port On or gall midges ( g . ~ . ) .  or to the family Trupaneidae or Trypetidae 
the southwest coast. Galle is hardly noticed in the native chron- (see FRUIT F ~ ~ ) ,  ln H~~~~~~~~~~ (q,V,),  any member of the 
icles before 1267, and Ibn Batuta, in the middle of the 14th cen- family cynipidae, usually called gall wasps, 
tury. distinctly states that Kali-that is. Galle-~vas a s?nall town. The name may also be applied to gall makers of the family 
I t  was not until the period of Portuguese occupation that it rose to Aphididae of the order H~~~~~~~~ (formerly a suborder under 
importance.   he opening of the Suez canal in 1869, and the con- Hemiptera). The galls are usually diagnostic for  the species rnak- 
struction of a breakwater a t  Colombo, leading to the transfer of ing them, (C. H.  CN.; X.) 
the mail and most of the cominercial steamers to the capital of G ~ L L I A  CISALPINA, that porkion of northern ~~~l~ north 
the island. seriously diminished the prosperity of Galle. The ex- of ~i~~~~~ and umbria and south of the iilps which was inhabited 
port trade is chiefly coconut oil; rubber, coir yarn, by various Celtic and other peoples, of u~hom the Celts were in 
fibre, rope and tea. The to~vn is administered by a municipal coun- continual hostility to R~~~ and rendered assistance to ~ ~ ~ ~ i b ~ l .  
cil. Pop. (19j3) 55,848 (mun.). In  early times it &as bounded on the south by Liguria and the 

GALLEGOS, R ~ M U L O ,  (1884- ) eminent Spanish- Aesis; Sulla readjusted the boundaries and in Caesar's time the 
American novelist, educator and former president of Venezuela, southeast boundary was the Rubicon. For the early Celtic and 
was born Aug. 2, 1884, in Caracas, Venez. H e  began his literary other peoples and the later history of the district see ITALY: His- 
career in 1909 as coeditor of La  alborada, a periodical in  which tory;  ROME: Histoi-y, Ancient. 
he published his first works, political and social essays. GALLPARD (Fr. Gaillard, meaning "lively"; I t .  Gagliarda), 

His first short stories were published in El cojo ilustrado in '  is a gay dance of the 15th century. Coupled with the pavane, it  
1910. After a brief attempt at  the drama in 1915, Gallegos con- became the earliest of court dances. Although the music was in $ 
tinued writing short stories until 1920, when his first novel. El time, the dance was performed, often without holding hands, to 
ziltinzo Solar, appeared., I n  1925, a second novel, La  trepadora, counts of six ( 2  measures), with various kicking and jumping steps 
prepared the way for DoEa Bdrbaua in 1929 (Eng. trans. by Robert (pe t i t  sazlt) on I,  2, 3. 4, a saut majeur ("high jump") or saut 
Malloy; 1931, 1948). With Dona BdrOara he became an inter- inoycn ("medium jump") on 5: with a cadence posture on 6. 
nationally known literary figure and one of the leading novelists of Hence it acquired the name of cinqzie-pas (the English cincopace). 
Spanish America. Two more major novels, Cantaclaro, 1934, and Musicians usually ~vrote pavanes and galliards in pairs, the galliard 
Carlairnu, 1935: followed. I n  1936, Gallegos began an active po- tune becoming a rhythmic adaptation of that of the pavane which 
litical career that led to the ministry of education and finally to it follotved. I t  retained its vogue as a court dance from c. I j3o 
the presidency in 1947. His government was overthrown by a to 1620. (L. HT.) 
military coup in Nov. 1948, and he was sent into exile in December. GALLIC ACID occurs in many plants either in the free 

A historical novel, Pob.re negro, 1937, was followed by three state or combined as gallotannin (see TANNIN). I t  is present to 
other novels: El forastero (1942), Sobre la nzisnza tierra (1943) the extent of 40%-60% combined as gallotannic acid in tara, and 
and L a  bvizna dc pilja e?z el viento (1952). in Aleppo or Chinese galls (see GALLS) from which it  is obtained 

B I B L I O G R A P H Y . - D ~ ~ ~ ' ~ I ~ ~ ~  F. Ratcliff, "The Ne~v Novel," 'Venezueian commercially by the action of acids or alkalies. 
Prnsc Fiction (1933) ; .%rturo Torres-Rioseco, "The Novel of the Land," ~ ~ l l i ~  acid is 3,4,5-trihydroxybenzoic acid and has the formula 
The Epic of Latin Americalz Literature (1946), and "R6mulo Gallegos," 
GYaizdes Novelistas de la A~lzdri~a Hispa~za (1949) ; Lowell Dunham, (HO)SCOH~.CO~H.  When heated to 200~-250~ C. it splits into 
Ro'mulo Gullcgos: V i d ~ y  obra (19j7). (L. DM.) carbon dioxide and pyrogallol (pyrogallic acid), the photographic 

GALLEN-KALLELA, AKSELI VALDEMAR (186;- developer. With iron salts it gives a deep blue-black colour: the 
1(j3 I ) .  Finnish painter, was born on April 26, 1865, a t  Pori. He basis of writing ink (see I N K) .  I t  is used in the manufacture of a 
established himself in 1884 in Paris. He is best known for his few dyes and as bismuth subgallate it has been employed in medi- 
symbolic scenes from the Kalevala epic, for his landscapes, espe- cine as a mild skin antiseptic and astringent. Esters of gallic acid, 
cially snow scenes, and for some admirable portraits, notably one principally propyl gallate, are important antioxidants for the pre- 
of Maxim Gorky. He also executed work in black and white. vention of rancidity in edible oil and fats. (V. H. W.) 
His illustrations for Seitsemiin F'eljestii, by Aleksis Kivi (1906- GALLICANISM, a name for various theories maintaining 
07), are well composed and imaginative. H e  died a t  Stockholm, that both the church and the state in France had ecclesiastical 
March 7.  1931. rights of their own, independent and exclusive of the ju~isdiction 

GALLEY, a long single or half-decked vessel of war; d t h  of the pope. These theories m-ere developed in opposition to ultra- 
lo~v  freeboard, propelled primarily by oars or sweeps, but also montanism (q.v.). As regards the church, it was held that infalli- 
having masts for sails. The word is used generally to refer to ble authority was committed to pope and bishops jointly; the 
the ancient war vessels of Greece and Rome of various types, pope decided in the first instance, but his judgments must be tac- 
whose chief propelling power was the oar or sweep, but its more itly or expressly confirmed by the bishops before they had the 
specific application is to the medieval war vessel which survived force of law. And as regards the state, Gallicanism goes back to 
in the navies of the Mediterranean sea powers after the general the protests raised against the theocratic pretensions of the medi- 
adoption of the larger many-decked ship of war, propelled solely aeval popes. They claimed that they, as vicars of Christ, had the 
by sail power. Lepanto (1571) was the last great naval battle in right to interfere in the temporal concerns of princes, and even to 
~vhich the galley played the principal part. I t  became the custom depose sovereigns of whom they disapproved. Gallicanism 
among the Mediterranean powers to sentence condemned criminals answered that kings held their power directly of God; hence their 
to row in the war galleys of the state. Traces of th'is in France temporal concerns lay altogether outside the jurisdiction of the 
can be found as early as 1532, but the first legislative enactment pope. During the troubles of the Reformation era, when the 
is in the Ordonna?zce dJOrle'ans of I 561. I n  I 564 Charles I X  for- papal deposing power threatened to become a reality, the Galli- 
bade the sentencing of prisoners to the galleys for less than ten can theory became of great importance. I t  was incorporated by 
years. The galley slaves were branded with the letters GAL. At Bossuet in a solemn declaration of the French clergy, made in 
the end of the reign of Louis XIV the use of the galley for war 1682. This document lays down: ( I )  that the temporal sover- 
purposes had practically ceased, but the corps of the galleys was eignty of kings is independent of the pope; ( 2 )  that a general 
not incorporated with the navy until 1748. The name galdrien council is above the pope; (3) that the ancient liberties of the 
m-as still given to all convicts, though the galleys had been aban- Gallican church are sacred; (4) that the infallible teaching au- 
doned. and it was not till the French Revolution that the name thority of the church belongs to pope and bishops jointly. This 
was changed to f o r ~ a t .  In modern nautical use, the galley is a declaration led to a violent quarrel with Rome, and was officially 



withdrawn in 1693, though its doctrines continued to be largel-y 
held. In  1802 Napoleon contented hiinself by embodying Bos- 
suet's declaration textually in a statute. Long before his time, 
however, the issue had been narrowed down to determining 
exactly how far the pope should be allowed to interfere in French 
ecclesiastical affairs. Down to the repeal of the Concordat in 
1905 all French governments continued to uphold two of the an- 
cient "Gallican Liberties." The secular courts took cognizance of 
ecclesiastical affairs whenever the law of the land was alleged to 
have been broken; and papal bulls were not allowed to be pub- 
lished without the leave of the state. See FEBRONIAKISM; ULTRA- 
MONTANISM. 

GALLI-CURCI, AMELITA (1889- ), Italian-Ameri- 
can coloratura soprano, was born at  Milan, Italy, on Nov. 18, 
1889, of Italian and Spanish parentage. After a general education 
in the schools of Milan she entered the Royal Conservatory in the 
same city and studied piano and harmony. As a vocalist, however, 
she was self-taught. Her operatic dkbut was at Rome in 1909 as 
Gilda in Verdi's Rigoletto. She later toured the smaller cities in 
Italy. appeared at  Barcelona and Madrid in Spain, and had several 
successful seasons in South America, Cuba and Mexico. Her  
fame in these countries was immediate, but she was almost un- 
known in the United States when in 1916 she was engaged by the 
Chicago Opera association. Her Chicago dCbut on Nov. 18, 1916, 
was again as Gilda in Rig-oletto. She was re-engaged for nine sea- 
sons. On Jan. 2 7 ,  1918, she appeared for the first time in New 
York city in the title role of Meyerbeer's Dinovah at  the Lexing- 
ton opera house She joined the Metropolitan Opera company in 
1920, opening the season that year as Violetta in La Traviata. 
Besides the roles mentioned, her favourite repertory included the 
roles of Juliette in Romeo  et Juliette, Lucia in Lz~cin de Lammer- 
moor,  hlimi in La Bohbme and Leila in Bizet's Pearl Fishers. Her 
voice reached astonishing heights with tone smooth, warm and 
well rounded. I t  had great fluency, enabling its owner to sing 
many intricate roles with simplicity and naturalness. I11 health 
brought about her retirement in 1930, except for a brief reappear- 
ance in 1936. 

GALLIENL JOSEPH SIMON (I 84q-I QI 6), French 
general and statksman, is immortalized by his share in the strate- 
gically decisive victory of the Marne (9.v.). He was born at  St. 
BCat, Haute-Garonne, on April 24. 1849. He left the military 
academy of St. Cyr in July 1870 as second lieutenant in the ma- 
rines, becoming lieutenant in 1873 and captain in 1878. He saw 
service in the Franco-German War, and from 1877 to 1881 took 
an important part in the explorations and. military expeditions 
which extended the French dominion in the basin of the upper 
Niger. In March 1881 he obtained a treaty from Ahmadu, almany 
of Segu, giving the French exclusive rights of commerce on the 
upper rc'iger, for ahich he received the gold medal of the SociCtC 
de GCographie. From 1883 to 1886 Gallieni was stationed at  
Martinique. On June 24. 1886, he became lieutenant colonel and 
on Dec. 20 governor of Upper Senegal. He obtained several suc- 
cesses against Ahmadu in 1887. and compelled Samory to agree 
to a treaty abandoning the left bank of the Niger. (See  S E X ~ G A L :  

History) .  In  1891 he was promoted colonel. and from 1893 to 
189; he commanded the second military division of Tongking. 

In 1896 Madagascar was made a French colony and Gallieni 
was appointed resident general (afterward governor general) and 
commander in chief. He completed the subjugation of the island, 
which was in revolt against the French. He also destroyed the 
political supremacy of the Hovas and restored the autonomy of 
the other tribes. The application of the French customs and 
other similar measures disastrous to British and U.S. trade were 
matters for which Gallieni was not wholly responsible. His policy 
uas  directed to the development of the economic resources of the 
island and was conciliatory toward the non-French European popu- 
lation. He also secured religious liberty for the Protestants. In  
1905, when he resigned the governorship, Madagascar enjoyed 
peace and cocsiderable prosperity. In 1906 Gallieni was appointed 
to command the 14th army corps at  Lyons. 

Gallieni had reached the age for retirement in April 1914 but 
was retained on the active list without duty, and on mobilization 

in 1914 he uras notified that in case of need he would be the suc- 
cessor of the commander in chief, Gen. J. J. Joffre, who had been 
appointed on his recommendation. On Aug. 26, in face of the im- 
minent approach of the invading German armies, he xas  appointed 
military governor of Paris. H e  took energetic steps for the de- 
fense of the capital, abandoned by the government, and in addi- 
tion to the garrison Gen. M. J. Maunoury's 6th army was placed 
under his control. Visualizing his role as one not merely of passive 
defense. his close watch on the German armies and his military in- 
tuition led him to see and seize the opportunity for a counterstroke. 
From air information received during Sept. 3, Gallieni concluded 
that the German forces marching on Paris had inclined to the 
southeast, thus offering him an exposed flank. He convinced Joffre 
first of the opportunity, and ultimately that the attack ought to be 
made on the line of the Ourcq north of the Marne. On the night 
of Sept. 4 Joffre issued orders for a general counteroffensive on 
Sept. 6. The outcome was the retreat of the right wing and with 
it the turning of the tide of World War I. Controversy has raged 
over the distribution of credit for this achievement, but it  is a t  
least indisputable that the first perception of the opportunity and 
the initiative to seize it were Gallieni's. With the German retreat 
the operations passed out of the zone over which Gallieni held 
command. 

Joffre showed no haste to offer Gallieni a more active command, 
but on Oct. 29,  1915, the latter became minister of war in Aristide 
Briand's cabinet. In  this office he sought to bring about reforms in 
the administration and higher command, while defending Joffre 
against the growing storm of criticism. The German attack on 
Verdun (q.v.), however, revealed a serious failure of foresight on 
the part of the higher command. Gallieni then proposed an ex- 
tensive scheme of reorganization for the better co-ordination of the 
whole war effort of France. In  the military sphere this involved a 
clearer separation between the strategical direction and the admin- 
istration of resources, and to implement it Joffre was to  be brought 
back to Paris as the commander in chief of all the French armies, 
while Gen. Edouard de Castelnau was placed in executive com- 
mand of the field armies on the western front. Finding that his 
colleagues in the cabinet shrank from the risk of causing a political 
crisis, Gallieni resigned, ostensibly for reasons of ill health, on 
March 16, 1916. The pretext was, in part. justified for in order 
to fit himself for active service he underwent an operation without 
taking the preliminary rest that had been prescribed. The first 
operation was not successful and after a second he died a t  Ver- 
sailles on May 27, 1916. His body was given a state funeral and 
lay for a time under the dome of the Invalides. He was buried 
at  St. Raphael. On April 21. 1921, the dignity of marshal of 
France was conferred on him posthumously. 

He published Mission d'exploration du Haut-Niger, 1879-1881 
(1885) ; Deux campagnes au Soudnn fran~ais (1891) ; Trois colonnes 
au Tonkin (1899) , Rapport d'ensemble sur la situation ge'ne'rale de 
Madagascar (1899) ; and Neuf ans d Madagascar (1908). 

See also Les Carnets de Gallieni, publie's par son fils, Gaetan Gallieni, 
notes de P B Gheusi (Paris, 1932). 

GALLIENUS, PUBLIUG LICINIUS EGNATIUS, RO- 
man emperor from A.D. 260 to 268, son of the emperor Valerian, 
was born about 218. From 253 to 260 he reigned conjointly u i t h  
his father, during which time he gave proof of military ability. 
But nhen his father was taken prisoner by Shapur I of Persia, in 
260, Gallienus made no effort to obtain his release or to with- 
stand the incursions of the invaders who threatened the empire 
from all sides. He deprived the senators of their military and 
provincial commands, which were transferred to equites. During 
his reign the empire was ravaged by a pestilence, and the chief 
cities of Greece were sacked by the Goths. His generals rebelled 
against him in almost every province of the empire, and this 
period of Roman history came to be called the reign of the Thirty 
Tyrants. Gallienus was killed at  Mediolanum by his soldiers while 
besieging Aureoius, who was proclaimed emperor by the Illyrian 
legions. His sons Valerianus and Saloninus predeceased him. 

Life by Trebellius Pollio in Script. Hist. Aug.; on coins see articles 
in Nurnism. Zeit. (1908) and Riv. ital. d. nuvz. (1908). 

GALLIFFET, GASTON ALEXANDRE AUGUSTE, 
MARQCIS DE, Prince de Martignes (1830-~qog), French army of- 



ficer. was born at  Paris on Jan. 23, 1830. H e  entered the army in 
1848, and served with distinction at  the siege of Sevastopol in - 7 

18 5.5. under Kapoleon I11 he served in several campaigns in ,41- 
geria, Italy and Mexico, and by 1867 became colonel of the 3rd 
Chasseurs d'Afrique. H e  commanded this regiment in the Franco- 
German iVar of 1870 and on Aug. 30 became generzl of brigade. 
At the battle of Sedan he led his brigade in the heroic charge of 
Gen. J. A. Margueritte's cavalry division (see SEDAN). H e  was 
taken prisoner at  the capitulation, but returned to France and in 
the suppression of the Commune his severity earned him the bitter 
enmity of the Left. His military career continued until 1895; he 
suppressed an Algerian rebellion in 1872. \\-as promoted general of 
division in 187 j.  and became a member of the Conseil SupCrieur de 
la Guerre in 1885. In  later life he became a politically contro- 
versial figure, being sponsored by L. Gambetta, who respected his 
military talents, and in 1899 became minister of war in the RenC 
Waldeck-Rousseau cabinet after the turmoil of the Dreyfus case. 
Although regarded by the moderates as a good "republican," he 
remained the object of great animosity on the Left. He died on 
July 8, 1909. 

See L. Thomas, Le ge'?ze'ral de Galliflet, new ed (1941). (D. TN.) 
GAELIFORMES, an order of birds, comprising the game 

birds (see CLTRASSOW ; FOWL ; FRAKCOLIX ; GAME BIRDS ; GROUSE ; 
MEGAPODE ; BIRD (for classification) ; PHLASANT ; PTARMIGAN ; 
QUAIL: TCRKEY). 

GALLINULE, the name for about 10 genera and 23 species 
of fresh-water birds of the family Rallidae, about the size of a ban- 
tam hen but compressed like the rails and the coots (9q.v.). The 
common European gallinule (Galli7zt~la chloropus), blackish with a 
scarlet forehead plate, is known as moor hen (q.v.'), its Xorth 
American race (G. c. cachinnans) as the Florida gallinule. They 
are noisy birds. They lay 7 to 11 brown-spotted creamy eggs in a 
bulky nest of rushes on or near the ground. 

The larger purple gallinule or swamp hen of Mediterranean 
shores is Porphyrio porphyrio, with related species over Africa, 
Madagascar, southern Asia to Australia, the Philippines and south- 
west Pacific islands. The purple gallinule. water hen or sultana of 
America is Porplzyrula mnrtinica, with bright olive-green and pur- 
plish-blue plumage, light-blue forehead plate, red and yellow bill, 
yellow legs and feet. I t  is found from South Carolina and Texas to 
northern Argentina; an allied species, P. parva, occurs from central 
Brazil and Paraguay to the Guianas, and P. alleni is seen over 
Africa and Madagascar. 

I fany  peculiar flightless island forms are found throughout 
South America. Africa, southern Asia, Australia and islands of 
western and southwestern Pacific: among those extinct or nearly 
so are the island hen of Tristan da Cunha (Porphyriol-?zis nesiotis) ; 

. the mountain cock of Gough Island (P.  conzeri) ; the white swamp 
hen of Lord Home Island (Porphyrio allrusj ; the huge moho of 
New Zealand (iliotornis mantelli) ; and Pareudiastes pacificus of 
Samoa. (G. F. Ss. ; X.) 

GALLIO, IUNIUS ANNAEUS (originally L u c ~ u s  AN- 
NAEUS SOVATUS), son of the rhetorician L. Annaeus Seneca and 
the elder brother of L. Annaeus Seneca the philosopher, was born 
at  Corduba (C6rdova) about the beginning of the Christian era. 
At Rome he was adopted by L. Iunius Gallio, a rhetorician. 
Both Seneca and Statius speak of his charm of disposition. I t  is 
probable that he was banished to Corsica with his brother and 
that both returned to Rome when Agrippina selected Seneca to 
be tutor to Kero. For a few years Gallio was proconsul of the 
newly constituted senatorial province of Achaea. During his 
tenure of office (in A.D. 53) he dismissed the charge brought by 
the Jews against the apostle Paul (Acts xviii). His behaviour on 
this occasion ("But Gallio cared for none of these things") sho~vs 
the irnpartial attitude of the Roman officials toward Christianity 
in its early days. He survived his brother Seneca but was put 
to death by order of Nero (in 6 j )  or committed suicide. 

GALLIPOLI (Turk. GELIBOLC). a seaport and city of Euro- 
pean Turkey, in the province of Canakkale; at the northwestern 
extremity of the Dardanelles, on a narrow peninsula 132 mi. 
\$;.S.W. of Istanbul and 90 mi. S. of Adrianople. Pop. (1960) 
12:956. Nearly opposite is Lapsaki on the Asian side of the chan- 

nel, which is there about 2 mi. wide. There are several mosques, 
none of them remarkable, and many interesting Roman and Byzan- 
tine remains, especially a magazine of the emperor Justinian 
(483-j6j), a square castle and tower attributed to Bayezid I 
(1389-1403) and some iumuli on the south, popularly called the 
tombs of the Thracian kings. I t  has two good harbours. From 
its position as the key of the Dardanelles, it was occupied by the 
allied French and British armies in 1854 Then the isthmus a few 
miles north of the town, between it and Bulair, was fortified with 
strong earth~vorks by English and French engineers, mainly on tne 
lines of the old ~ i ~ o r k s  constructed in r 357. These fortifications 
were enlarged in Jan. 1878. on the Russians' threatening to take 
possession of Constantinople. The peninsula thus isolated by the 
fortified positions has the Gulf of Saros on the northwest and ex- 
tends about jo mi. S.\V. 

The district (sanjak) of Gallipoli is exceedingly fertile and well 
adapted for agricuiture. I t  comprises four kazas (cantons), 
namely ( I )  Maidos: (2) Keshan, lying inland north of Gallipoli, 
near which are lignite mines; (3) Myriofyto; and (4)  Sharkeui 
(Peristeri) on the coast of the Sea of Marmora. Copper ore and 
petroleum are worked at  Sharkeui, and the neighbourhood for- 
merly produced wine. For an account of the Gallipoli campaign in 
World War I, see DARDANELLES CAMPAIGN. 

GALLIPOLIS, a city of southern Ohio. US. .  on the Ohio 
river, 100 mi. S.E. of Columbus. the seat of Gallia county. I t  
mas founded in 1790 by the Ohio company as a town of 80 cabins 
for stranded French immigrants who had been beguiled by agents 
of the Scioto company to purchase land certificates which were 
.worthless (see OHIO COMPANY) : the name Gallipolis means "city 
of the Gauls." I t  was incorporated as a village in 1842 and as a 
city in 1865. Its municipal government is by the council-manager 
plan in eti'ect since 1918. 

The city has a small number of manufacturing industries and 
is the shipping centre for a farming and coal mining region. Rio 
Grande college. a private college founded in 1876, is 1 2  mi. d i s ~  
tant. The Gallipolis State institute for epileptics and mentally 
defective children was established in 1890. Hospital and medical 
services are provided by the Holzer I-Iospital foundation, consisting 
of a clinic, a hospital and a school of nursing, and the Gallipolis 
clinic. 

Gallipolis, the third settlement on the Ohio river within the 
limits of the state of Ohio; has several points of historical interest. 
Our House, built as a tavern in 1819, is now a museum of the 
Ohio Historical society. 

For comparative population figures see table in OHIO: P o p ~ ~ l a -  
tion. (G. J. BL.) 

GALLITZPN, DEMETRIUS AUGUSTINE ( I  770- 
184oj, U.S. Roman Catholic priest, known as the "Apostle of the 
Alleghenies," was born at  The Hague. Neth.. on Dec. 2 2 ,  17 jo, 
during the tour of duty there of his father: Prince Dmitri Alek- 
sevich Golitsyn, as Russian ambassador to Hollanci. Both his 
parents were fiiled with the spirit of the Enlightenment, but a t  
the age of 17 Demetrius joined the Roman Catholic Church. 
Traveling to America, he began studying for the priesthood and 
was ordained in Baltimore, Md., in 1795 Bishop John Carroll 
(q.v.1, sent him to Carnbria county, Pa., where immigrant Catho- 
lics mere settling in the foothills of the Alleghenies. He was one 
of the first priest missionaries during the colourful immigrant pe- 
riod of American history, and was soon, like so many of his 19th- 
century counterparts, deeply engrossed in land and colony projects 
to attract Catholic immigrants into the west and onto the land. 
Known as "Mr. Smith" in the United States? Gallitzin was a benev- 
olent and eccentric despot who at  the same time exercised a great 
power for good among his parishioners. At the time of his death, 
on May 6 :  1840, there were around ~o:ooo  Roman Catholics living 
in his district. where 40 years earlier he had found a scant 12. 

Gallitzin wrote contro.r~ersis1 religious tracts and pamphlets in 
defense of the Catholic religion against attacks by frontier Protes- 
tant sects. Most typical of these polemics is his A Defpnse of 
Cntl~olic Principles (1816). A collection of his letters was pub- 
lished in 1940. 

BIBLIOGRAPHY.-A contemporary biography in German by his assist- 
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ant, Peter H. Lemcke, Life and W o r k  o f  Prince Demetn'us Augustine 
Gallitzin, tr. by Joseph Plumpe (1940) ; several popular biographies 
typical of which is Daniel Sargent's Mitri (1945). (C. J. BY.) 

GALLIUM, a chemical element that is a bluish-white metallic 
solid. which becomes a liquid at  slightly above room temperature. 
Gallium is a member of Group I11 of the periodic table and is 
generally associated with aluminum and boron in the mdin group, 
but in some forms of the table gallium, indium and thallium are 
placed in the subgroup. The symbol for Gallium is Ga; the atomic 
number is 31 and the atomic weight is 69.72. 

Gallium was discovered in 1875 by Paul Emile Lecoq de Bois- 
baudran, who observed its principal spectral lines ( A  4172.2 A and 
4033 2 A) while examining material isolated from zinc blende of 
Pierrefitte, Hautes-PyrCnCes, France. He recovered a sample of 
the metal and studied its properties. A few years previously D I .  
Mendeleyev had predicted the existence of a number of elements, 
not yet discovered, each corresponding to a blank space in his 
periodic table. He gave the provisional name eka-aluminum to 
the missing element lying between aluminum and indium and 
predicted its principal physical and chemical properties. His pre- 
dictions relative to  eka-aluminum were verified by the discovery 
of gallium, whose properties were found to coincide almost exactly 
with those predicted. 

Applications.-Gallium has not been extensively used, al- 
though its unique properties indicate some interesting possibilities. 
Because of its low vapour pressure and long liquid range, it 
would be a suitable material, enclosed in clear quartz, for a high- 
temperature thermometer. Its uses as a coating for optical 
mirrors, as a liquid seal in strongly heated apparatus and as a 
substitute for mercury in ultraviolet lamps have been suggested. 
Gallium has been considered as a possible heat-exchange medium 
in nuclear reactors, although it has a high neutron cross section. 
Gallium attacks a great many metals such as titanium, iron, nickel 
and copper, forming compounds or solid solutions; it must there- 
fore be enclosed in a resistant material. Radioactive Ga7%hows 
some promise in the study of bone cancer; a compound of this 
isotope is absorbed by the cancerous portion of the bone, which 
may thus be more accurately identified. 

Gallium may be quantitatively separated by extraction from 
an acid solution with a chloroform solution of 8-hydroxyquinoline 
and determined by the use of the spectrophotometer. I t  is also 
determined by spectrographic methods. 

Occurrence a n d  Production.- It has been estimated that 
gallium constitutes about 0.001 5% of the earth's crust, although 
it is widely distributed and has not been found in concentrated 
deposits. I t  is a constituent of many coals and some of the ores 
of zinc, aluminum, iron, copper, germanium and chromium. The 
zinc blendes of the Missouri-Oklahoma-Kansas district contain up 
to 0 . 0 2 %  of gallium; aluminum-bearing minerals, particularly 
bauxite, contain up to 0.01%; germanite, a complex sulfide min- 
eral found in the lead copper ores of the Tsumeb district of South- 
West Africa, contains up to 0.8%. 

Gallium is extracted as a by-product from zinc and aluminum 
ores or from flue dust by processes which involve the separation of 
small quantities of its compounds from those of other metals and 
a subsequent electrolytic reduction. In an older method for the 
recovery of zinc the roasted ore is smelted in retorts and the gal- 
lium accumulates in the retort residues when the zinc is distilled. 
The metals in the residue are converted to chlorides and the more 
volatile gallium trichloride is separated by distillation. The more 
recent process involves leaching of the roasted zinc ore with sul- 
furic acid and neutralization of the excess acid to precipitate such 
impurities as gallium, aluminum and iron. The precipitate is 
treated with sodium hydroxide, which dissolves the aluminum and 
gallium compounds, and these are reprecipitated by neutralizing 
the solution with acid. The precipitate is then dehydrated to make 
insoluble any silicon dioxide which may be present, and treated 
with hydrochloric acid. The gallium trichloride is extracted from 
the concentrated acid solution by ether, the aluminum salt and 
some of the other impurities remaining in the hydrochloric acid 
solution. Gallium metal is obtained by the electrolysis of a sodium 
hydroxide solution of the gallium sait. The metal is purified by 

washing alternately with water, hydrochloric acid and nitric acid 
and by successive crystallizations from the supercooled liquid. 

Gallium is recovered from the alkaline solutions of bauxite, 
which are prepared by treating the aluminum ore with hot sodium 
hydroxide. The concentrated solution, containing mostly sodium 
aluminate, is seeded with aluminum hydroxide and cooled. The 
hydrated aluminum oxide crystallizes and is separated from the 
waste liquor, which contains the gallium and considerable alumi- 
num hydroxide. More of the aluminum compound is removed 
and the gallium compound is precipitated, redissolved in sodium 
hydroxide and electrolyzed. 

In England gallium is commercially recovered from flue dusts 
which contain also iron and germanium. The dust is smelted with 
sodium carbonate, lime, carbon and copper oxide. A button or 
mass of metal containing most of the germanium and gallium thus 
formed beneath the slag is treated with chlorine under ferric 
chloride solution. The germanium tetrachloride is removed from 
the solution by distillation. The residue liquid containing the gal- 
lium is further purified by precipitation of the copper salts and 
other precipitable metals while the iron is reduced to the ferrous 
state. The gallium chloride is then extracted by ether. After re- 
moval of the ether by distillation, the gallium chloride is treated 
with sodium hydroxide and the gallium metal recovered by  elec- 
trolysis. 

Properties.-Gallium is a bluish-white metal with an unusually 
low melting point (29.78" C.). I t  expands upon solidification and 
supercools readily, remaining in the liquid phase a t  temperatures 
as low as oo  C. Gallium remains in the liquid phase over a tem- 
perature range of more than 2.000° C. with a very low vapour 
pressure up to about 1 , 5 0 0 ~  C., the longest useful liquid range of 
any element. I t  has a hardness of 2-3 on Mohs' scale and a t  fairly 
low temperatures is brittle. Two stable isotopes with mass num- 
bers 69 (60.1%) and 71 (39.9%) are known, and a number of 
radioactive isotopes have been prepared. The crystal structure 
of the metal is orthorhombic, with each atom surrounded by seven 
others, one at  2.44, two each at  2.70. 2.73 and 2.79 A. The struc- 
ture probably contains Gas molecules. Gallium is diamagnetic. 
Additional physical and atomic properties are listed in the table. 

The chemical properties of gallium resemble in some respects 
those of aluminum. I t  oxidizes slowly in moist air to form a 
thin surface film of oxide, but the oxidation does not proceed 
much further even under mere favourable conditions. The wet- 
ting of glass and similar surfaces by the metal is attributed to  the 
presence of traces of the oxides. Gallium does not react with 
water a t  temperatures up to roo0 C, but reacts slowly with hydro- 
chloric and other mineral acids. The action of nitric acid is slow 
a t  room temperatures for, like aluminum, gallium becomes passive. 
The passivity is probably attributable to the formation of a pro- 
tective film of the oxide, which on the liquid metal is tenacious 
and somewhat elastic. Hot nitric acid and aqua regia react on the 
metal more rapidly. Gallium is amphoteric and reacts with sodium 
or potassium hydroxide solutions, forming a gallate and liberating 
hydrogen. The halogen elements attack vigorously. 

Compounds.-In most of its compounds gallium is trivalent; 
a few divalent salts, in particular the halogens, are known. There 
is no evidence of a monovalent gallium except in the sulfide, 
Ga2S, and possibly the selenide, Ga2Se. 

All four of the trihalides of gallium are known. The hydrated 
fluoride, GaF3.3H20, is prepared from gallic hydroxide and hydro- 

Numerical Properties of Gallium 

Meltingpoint,:C. . , 

Boiling point C. . , 

Vapour press;re (mm. H g )  
1,315' C. . . . 
I 726" C. . . 

1on:zation poten'tial, volts 
1st electron . , , 
2nd electron . . . 
3rd electron . 

Potential for ~ a ~ t d a + + <  
+ge at  25' C. volts . 

Specific heat 29'-127' C., 
cai. per g. . . 

Covalent radius ' A . 
Ionic radius of bat++, A 

Outer electron configura- 
tion 

Mass number and haif life, 
radioactive isotopes . 

Density a t  no' C. g. per C.C. 
29.65" C. (solid) . . 
29.8". (liquid) . 

~ t o m i c  volume of solid c.c. 

4sP,4P1 

64 (2.5 min.) 
65 ( I  j min.) 
66 (9.4 hr.) 
67 (78 hr.) 
68 (68 min.) 
70 (21 min.) 
72 (14.1 hr.) 
73 ( 5  hr.). 
74(-8mm.) 
5,907 
5,9037 
6.0948 
11.76 
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fluoric acid; the anhydrous gallic fluoride is made by heating the 
complex salt. ammonium fluorogallate, (NH,),GaF,, in a stream 
of fluorine. The chloride, GaCl,, the bromide, GaBr3, and the 
iodide, GaI,, are prepared by treatment of the metal with the 
respective halogen elements. The latter three gallic halides vola- 
tilize a t  relatively low temperatures and may be purified by dis- 
tillation in vacuo. They dissolve in water but are extensively 
hydrolyzed. In the vapour phase the chloride, the bromide and 
to a lesser degree the iodide are dimeric and probably have bridge 
structures. Gallic chloride has been found to be more effective 
than aluminum chloride as an acid catalyst in the Friedel-Crafts 
synthesis of benzophenone and similar reactions. The anhydrous 
gallic fluoride. GaF,, sublimes at  temperatures above 800" C. and 
is only slightly soluble in water. The trihalide molecules are elec- 
tron pair acceptors and thus classified as Lewis acids. 

Gallium hydroxide. Ga(OH),! is amphoteric but slightly more 
acid than its aluminum analogue and when heated decomposes to 
the oxide. Ga203. Other trivalent gallium salts are: the sulfate, 
Ga2(S04!3, which forms alums with the sulfates of ammonium 
or the alkali metals; the nitrate. Ga(N03), ;  the perchlorate, 
Ga(C10,)3; the sulfide, Ga&; and the nitride, GaN. 

On the basis of electronic configuration) the existence of divalent 
gallium compounds seems improbable, yet several halides, the sul- 
fide and probably the oxide have been prepared. Gallous chloride, 
GaCl.,, originally prepared by Lecoq de Boisbaudran, decomposes 
into the trichloride and the metal when heated above 200" C. 
Vapour density studies indicate the presence oi  a considerable 
number of molecules of GaC12 with some polymers. Since the 
solid dichloride is diamagnetic. it is inferred that the polymers 
have Ga-Ga linkages. The fused salt is a conductor of electricity, 
dissolves in benzene but reacts with water, liberating hydrogen. 
Gallium dibromide and diiodide have also been prepared. 

X hydride. Ga2H6, a methyl hydride, Ga2(CH,),H, and a 
methyl borohydride, (CH,j2GaBH,, of gallium have been re- 
ported. Gallium forms a number of compounds with organic 
groups; e.g., gallium trimethyl, Ga(CH3),;  triethyl, Ga(C2H5),; 
triphenyl, Ga(C,H5),; gallium acetylacetonate, G Z ~ ( C , H ~ O ~ ) ~ ;  
and a number of chelated oxy-compounds. 

BIBLIOGRAPHY.-X. V. Sidgwick, Chemical Elements and Their Com- 
pounds, 2 vol. (19jo) ; T. Moeller, Inorganic Chemistry (1952) ; C. .4. 
Hampel (ed.), Rare Metals Handbook ( 1 g j 4 ) ;  W. D .  Wilkinson, 
Properties of Gallium, ANL-4x09, Argonne National Laboratory 
(1948). (J. B. Ps.) 

GALL MIDGE, any member of the family Cecidomyidae of 
the order Diptera (9.v.) ; minute. delicate flies with beaded anten- 
nae and few veins in the very short-haired wings. The larvae are 
frequently orange in colour and live in flowers, axils of leaves and 
in the leaves themselves, usually causing the formation of galls, 
some of which are inconspicuous; pupation takes place in the gall 
or  in the soil; the winter is passed in the immature stages. A few 
are beneficial, the orange-coloured larvae of Aplzidoletes being 
predaceous on plant lice or aphids, hiding in axils of leaves or 
under the aphid colonies during the hot part of the day. A great 
many kinds are injurious to crops and ornamentals. The Hessian 
fly (9.v.) is the most serious pest. The chrysanthemum midge, 
Diar thronomyia  hypogaea,  attacks these plants in Europe and 
North America, making small galls in the leaves; in northern lati- 
tudes they occur chiefly in greenhouses. Nicotine spray is used to 
control them. The rose midge, Dasyneura  rlzodophaga, infests the 
young buds and shoots of roses in greenhouses and is a serious 
pest, occurring but rarely outside. Some other serious pests are 
the wheat midge, sorghum midge, rice midge, clover midge, pear 
midge. Tobacco fumigation and use of dust on soil controls them. 
The pine cone gall on willow results from the bunching of the 
terminal growth. The beneficial ones are predaceous on mites, 
scale insects and bark beetle larvae, in addition to aphids. 

For classification see E. P. Felt, Key  to  American Gall Insects, New 
York State Museum, Bull. KO. zoo (1918). (C. H. CK.) 

GALLON, an English measure of capacity, usually of liquids, 
but also used as a dry measure for grain. A gallon contains four 
quarts. The word was adapted from an O.h'or.Fr. galon, Cen- 
tral Fr. jalon and was Latinized as galo and g a l o m .  I t  appears 
to be connected with the modem French j d e ,  a bowl, but the 

ultimate origin is unknown; it has been referred without much 
plausibility to Gr. yauX6s, "milk pail." The British imperial gal- 
lon of iour quarts contains 277.274 cu.in. The old English wine 
gallon of 231 cu.in. capacity is the standard. gallon of the United 
States. 

GALLOWAY, JOSEPH ( c .  I 731-1803), .American colonial 
statesman and Loyalist, who introduced "A plan of a proposed 
Union between Great Britain and the Colonies" at the first Con- 
tinental Congress in Philadelphia, Pa., in 1774. was born at West 
River, Anne r\rundel county. Md., the son of Peter B. Gallo- 
way and Elizabeth Rigbie. Galloway studied law in Philadelphia. 
Beginning practice in 1747, he distinguished himself by pleading 
cases before the supreme court of Pennsylvania before he was 20 

years of age. He married Grace Growdon. daughter of a wealthy 
provincial councillor in I 7 j3. In his practice Galloway became an 
authority on disputed land claims which often involved questions 
of provincial administration. His prominence was recognized by 
his election to the Pennsylvania assembly in I 756 where he occu- 
pied the powerful post of speaker from I 766 to 177 j Probably 
his interest in colonial governmental theory began w-ith his asso- 
ciation with Benjamin Franklin's antiproprietary or Popular party, 
which endeavoured to tax the large proprietary estates. His writ- 
ings exhibit a lawyer's concern for precedent and property rights. 
Galloway's plan of 1774 provided for a president general, ap- 
pointed by the king, and a colonial legislature, the grand council, 
which had "like Rights Liberties and privileges as are held and 
exercised by and in the House of Commons." Members of the 
legislature were to be selected triennially by the colonial assem- 
blies, and bills could be initia.ted either in parliament or in the 
colonial legislature but had to have the assent of both to become 
law. Galloway's plan was rejected by only one vote after a day's 
debate. The radicals opposed him because he believed differences 
between the American colonies and Britain could be solved by a 
written constitution for the empire rather than by rebellion. Be- 
cause he thought the Revolution unreasonable and unjust he left 
Philadelphia and joined Gen. William Howe's army. He returned 
to the city as a civil administrator during the British occupation, 
but xith the re-entry of the Patriots in 1778 he fled to England 
where he .remained until his death on Aug. 29, 1803. Although 
Galloway was a Tory, he was liberal in his views. He has been 
unjustly criticized by historians who attributed to him a con- 
servative plan of union which was probably written in 178j by 
Jonathan Sewell, the New England Loyalist. Galloway drew up 
several plans of union aiter the Declaration of Independence with 
the hope that they might be used when the rebels were defeated. 
These plans consistently demonstrate his respect for representa- 
tive government. His appeal was addressed to men's judgment 
and reason, not to their emotions. Galloway was, perhaps, the 
greatest of the colonial Loyalists, a man who was exiled from his 
wife. his estates and the country of his birth because of his con- 
victions. 

BIBLIOGRAPHY.-W. H. Kelson, "The Last Hopes of the American 
Loyalists," Canadian Historical Review,  xxxii: 22- 42 (March 19 j ~ )  ; 
Robert Livingston Schuyler, "Galloway's Plans for Anglo-American 
Cnion," Political Science Quarterly, Ivii:z81-8j (June 1942) ; Julian P. 
Boyd, Anglo-American Union (Philadelphia, 1941) ; Oliver C. Kuntzle- 
man, Joseph Galloway, Loyalist (Philadelphia, 1941). (W. R. J . )  

GALLOWAY, a district in southwest Scotland, comprising 
the counties of Kirkcudbright (East Gallowayj, Wigtown (West 
Galloway) and, until the end of the 12th century, Carrick (now 
part of Ayrshire). The name is derived from the Gallgaidhel or 
Gallwyddel, who were the Celtic Gauls of this region and the 
Novantae of the Romans. The last "king" of Galloway died in 
1234, and during the 14th century the Baliols and Comyns were 
the chief families! succeeded about 1369 by the Douglases (until 
1458) and in 1623 by the Stewarts. The polled black Galloway 
cattle are indigenous. 

GALLOWS: see CAPITAL PUNISHMENT; HANGING. 
GALLS. Galls are enlargements or hypertrophies of plant 

parts or organs caused by insects, mites. bacteria, fungi and pos- 
sibly other organisms. The work of leaf and other miners and 
distortions of plant parts are not included except where there are 
enlargements or thickenings of tissue. 



GALES 
HOW Galls Are Proel~ced.--@~lls may be produced by either Amplzibolips species, have a thin outer shell and a spongy interior. 

mechanical or chemical stimulus. An excellent example of the The central cell may be supported by threads or, as in Andricus 
former is seen in stem swellings on roses caused by the closely palustris, free-rolling. 
placed spiral galleries of the rose stem girdler, Acrilus viridis. The sremrned spindle shape in Andricus pedicellatus on oak and 

Chemical stimulation is important, probably most important in Rl~opitlon~yia pedicellata on goldenrod are suggestive of modified 
the product io~~ of galls, although it may be supplemented by di- leaves. Conical, cylindrical, disk-shaped or saucer-shaped galls, 

"oak spangles," are relatively common OR oak and hickory leaves. 
Fig-shaped galls may originate from a common center and form a 
segmented sphere. The gall of the wool-sower, Callirlzytis semina- 
tor,  is a mass of stemmed hairy cells, the pink and white fila- 
ments incerlaci~l~ to form a daintily tinted sphere nearly 2 In. in 
diameter and encircling cak twigs. 

The determinate galls are produced mostly by the more highly 
developed insects such as gall wasps or Cynipidae. 

Deiormations of g r o ~ ~ i n g  tips of galls vary from plainly 
aborted buds to large sbvellings of the terminal parts, as  in the 
cone flower gall, Aspho.rldylia conspicua. 

Thz iviilow ~vheat ear gall, Rhabdophaga triticoides, dwarfs 
sterns normally several feet in length to irregular swellings 3-4 
in. long. 

The open-mouthed galls, rnostly globular or conical in shape, 
are pioduced by aphids or gall mites, the latter with the entrance 
guarded by plant hairs. 

The indetcrminate galls are mostly irregular swellings, the 
shape being modified largely by the vigour of the plant and the 
degree of infestation. 

The hairy or piielike growths, erineums, upon leaf surfaces 
are produced by plant mites or Eriophyids. They may be identi- 
fied by the usually yellowish microscopic mites. 

FROM FELT, "PLkNT GkLLS AND GALL M I X E R S "  (COMSTOCK PUBI. CO.1 

TYPICAL G A L L S  C A U S E D  B Y  INSECTS 
Geographical Dis t r ibu t ion  of Galls.--Piailt galls occur in 

1. ~ ~ c w e r - l i k e  gall on cypress. 2. w i ~ i o w - i w i ~  gall. 3. Wil low pine-cone most places where plant life exists. They are more abundant in 
gall. 4. Goldenrod ball gall. 5. Stemmed oak gall. 6. Wool-sower gall on areas where there is a large and varied flora. A series of general 
oak. 7. Oak bullet gall. 8. Spiny rose gall. 9. oak apple. 10.  Blasted on galls appearing between 1911 and 1933 permits general oak bud gall. 11. Hackberry flask gall 

comparisons. The total number of galls listed in these works 
rective feeding or stimulation. The irritant fluid may be in the egg, from the various areas approximates 1400--1500 each for the 
as in sawflies, since the galls are full size before the eggs hatch. Xetherlands Indies, southern Europe, North America and South 
The ash midrib gall produced by Contariltia canadensis is evi- and Central America, with 1100 listed for Europe. - 
dently caused by larval or maggot fluids since there is no eroding, Gs l l  Maker Preferences.-The general works cited'below in- 
and size is proportional to the number of larvae. dicate gall maker preferences and the close relation between pro- 

The eggs of the chrysanthemum midge, Diartizo?zornyiu JZYPO- ducers and plants. In  southern Europe 569 galls are listed on wil- 
gaea, and of hickory leaf gall midges, Carornyia species, are de- lox-is and only 1 1  j and 117 in North America and Moravia re- 
posited on leaf surfaces, rhe larva irritating the tissues and specti\-ely. On the beeches and oaks of Asia there were 304, in 
eventually becoming enclosed in a gall. Plant lice galls grow up southern Europe, 993, in North America, 419 and in Moravia, 143 
around and enclose their producers. galls. The data for rose galls were 109, 499, 130 and 113 and for 

Location and F o r m  of Galls.-Insect galls occur upon all the con~posites, 181, 660, 182 and 41, respectively. 
parts of plants including the flowers, even stamens in some cases, The 419 Cynipid galls in the oak family in North America in 
the fruit or leaf buds, branches, trunks and roots. They develop 1918 was raised to 740 in E. P. Felt's Plant Galls and Gall M a k -  
in or from the meristematic or softer growing tissues, such tender ers (1940). Many unknown galls await discovery. 
parts as buds and developing leaves. Twig, branch and root galls Marked food preferences are indicated in Plant Galls and Gall 
mostly originate in the cambium or meristem. Makers .  In  the beech family there are $40 Cynipid galls, all but 

The structure of highly developed galls is suggestive of a seed. g on oak and 39 midge galls; for the rose there are 41 and j6  
The gall maker occupies the place of the seed. The nutritive layers respectively, while in the composites there are 17 gall wasps and 
surrounding the gall maker are aaalogous to those of the embryo 172 gall midges. The records show species of Rhabdophaga 
seed. The outer layers in both are protective. They may bear limited nlostly to  willow, Cincticornia to oak, Caryomyia  and 
abundant plant hairs or spines. The development is sornewhat Yhylloxera to hickory. 
comparable to that of buds. G a l l  Makers.--Gall wasps are highiy specialized, small four- 

There is a possible significance in the lobed splitting of the winged iniects with a strongly compressed abdomen. The maggots 
hickory leaf stem gall with its suggestion of the divided shuck of are usually white and without a distinct head. Gall wasps attack 
the nut. Some galls ripen and droplike seeds, namely, the hickory plants referable to only 6 botanical families and assignable to less 
tube gall and the jumping, occasionally abundant "flea seeds" of than 2 0  plant genera. I n  America nearly 7 5 0  produce galls on oak, 
western oaks. 34 on acorils or the acorn cup, 21 in flowers, 275 in leafy struc- 

The pear midge, Contarinia pyrivora, and the birch seed midge, tures, 175 in woody galls, 45 in buds and 41 on roots. 
Oligotrophus betulae, are fruit or seed infesting insects. The The gall wasps, Diplolepis or Rizodites, produce 65 galls on 
many species of gall wasps belonging t o  the genus Neuuoterus plants of the rose family, 50 being on rose. 
produce a large variety of leaf galls on both European and hmeri- Gall midges, delicate two-winged fiies usually yellowish or red- 
can oaks. The grape phylloxera, Phylloxera or Peritymbia viti- dish, sonletimes darker and with marked structural variations, are 
foliae, develops in leaf and root galls, the latter most injurious to  represented by a long series which produce mostly closed galls 
European grapes. upon a great variety of plants. They occur in 69 of the 78 plant 

The size and shape of galls are extrenieiy variable. The larg- families attacked by gall insects. The larvae are mostly yellow- 
est, Andricus championi, has a diameter of more than 4 in. Glob- ish, with 2 distinct head and usually with a breastbone or anchor 
ular galls vary in internal structure. The interior may be mostly process. Many midge larvae winter in the galls. A few desert 
hard tissue as in b - d e t  galls, Disholcmpis species. The oak apples, them the spring and enter the soil prior to transforming. 



GALLUP-GALLUPPI 
Most of those in the softer leaf and fruit tissues drop and Some insect galls are used in medicine because of their as- 
winter in the ground. Food preferences are indicated by the tringent properties and a few serve as food, such as the catmint 
37 species on nlllow, 37 on oak, j6 on the rose family, 2 5  gall of dy lux  glecho?nae. 
on the pulse family, 2 1  on the vine family and 172 on various A black oak gall, Dryoscos?nz~s deciduus, is so abundant some 
composites. years ~n Ll~ssouri and .irkansas as to constitute an important 

The beetles, Coleoptera, and moths, Lepidoptera, produce only food for chickens, turkeys, cattle, hogs and sheep. 
a few plant galls, mostly the result of mechanical injury. I n j u r i o u s  G a l l  Insects.-These are mostly introduced, pro- 

Plant lice, m-inged or wingless. with a proboscis and honeytubes, lific and relatively free from natural enemies. The Hessian fly 
produce relatively few galls. The 29 species of Phylloxera on Phytophczga de~trzrcfov,  and the  heat midge, Tl~ecod~plosz.\ mosel- 
hickury, 7 ddelges on spruce and 5 P e v ~ p l ~ z g ~ r s  on poplar repre- laita, have destroyed large \\heat areas. The cloler-head seed 
sent better-known forms. midge, Dasynezcra legumz~ticola, prevents the growing of clover 

The cj species of jumping plant lice, Pachypsylla, are limited to seed in sections. Fruit trees are injured by the pear blister mite, 
hackberry. Erzo$hy( '~ pyrt, the pear midge. Dasyneura pyri, and the closely 

I'l~11t mites are microscopic in size, pale yellowish or orange related apple midge. Dasyrlezrva fltuli 
coloured. pear shaped and with but four legs. They produce rela- Severe losses to greenhouse men are caused by the rose midge, 
tively simple, mostly open galls in buds and on leaves and occur Dasy?lcz~ra rlzodoplzaga, the vlolet midge. Phytoplzaga violtcola, 
upon a large var~e ty  of plants; I 58 galls are recorded from 38 of and the chrysanthemu~n midge. Diarthi-o~ro?lhyin /LyPogea. 
the 78 plant families. Horticulturists are troubled by the spruce gall aphid, Adelges 

A number of defornlities such as the black knot, PloE!fluig/ztia ~bz&i i - ' ,  on the Nornay spruce and a similar gall. Adelges cooleyi, 
movbosa, on plum, and the cedar apple, Gyinnosporangiu?n vivgini- 0" the Colorado blue spruce. The branch galls on oak caused by 
anise, and witches~-brooms on various trees are produced by species of the Plagiotroc/~z~s are unsightly though usually not seri- 
fungi. ously injur~ous The killing of buds by gall wasps, notably 

Diverse appearing blister-like thickenings on the leaves of aster Se2'voterzfs ~ i z L 7 Z Z L f z L S ~  be serious. 
and Solidago are produced largely .by gall midges, Asteromyia, N a t u r a l  Enemies.-~all insects in spite of their protecting 
and not by fungi. shelters are attacked by considerable series of small parasites 

Cronn gall, Pseudomonns tzlmifasciens, causes the very preva- and in the gall midges there are slender predaceous larvae which 
lent clown gall, nlostly root infections. prey on the gall producers Birds eat galls, notably the oak pill 

The large moody s ~ % ~ l l i ~ ~ ~  on the trunks of such trees as gall The large oak apple is fed on by gray squirrels. &lice 

spruce, fir, poplar, oak and hickory are beliered to be bacterial in into the goldenrod stem galls produced by G?lori?nosche+lza. 

origin. Woodpeckers drill the globular stem galls of Eur-osta solidagznis. 

A l t e r n a t i o n  of Generations.-This exists in many gall Collecting a n d  R e a r i n g  G a l l  Insects.-The collection and 

wasps or Cynipidae. The relationship was suspected by H. F. Bas- study of plant galls is easy and fascinating. Those with noody 

sett, an American, in 1873 and demonstrated in 18jj by Dr. H. ti\sues requlre no special preparation. Many noody galls and 
herbaceous bud galls produce insects in the early spring. Keep 

Adler. The oak potato gall, Neurotrrus batatcx, and the noxious the galls in containers at room temperatures, fairly moist and out oak gall, N e u v o t e v ~ ~ s  noxzosz~s, develop in similar deformities, the of the sun. The rearing of species which ainter in the earth is 
perfect generation in the summer and ,nore difficult since it is difficult to provide normal conditions 

feinales in A marked difference in the galls and not include other species in the soil or  debrls of the rearing 
produced by the two generations of Plagiotvochus punctatus, 

jar A good microscope is necessary as well as a collection and 
occurs in the irregular twig s\t~ellings of oak and the blister-like articles on the group studied Comprehensive, well illustrated 
leaf galls on or near leaf veins. guides are the most helpful for beginners. 

A large number of both U.S. and oak gal1 BIBLIOGRAPHY.-H Adler and C Straton, Alternating Generations: 
wasps have alternating generations. The relation between the A Biologzcal S t u d y  o f  Oak Galls and Gall Flies (1894)  ; E .  T .  Connold, 
t u o  generations has been established for comparatively few. The Bvttich Vegetuble Galls ( 1 9 0 1 ) ,  British Oak Galls ( 1 9 0 1 ) ,  Britich Oak 
series of galls on roses produced by cynipids, ~ i p l ~ l ~ p i ~  or Galls ( 1 9 0 8 ) ,  Plant Galls o f  Great Britain (1909)  ; E. Kuster, Die Gal-  

Rhodi tes  have no alternate generation. Len des PRanzen (1911)  ; Ross, Die Pflanzengallen, Mit t le-und Nordeu-  
ropar ( 1 9 1 1 ) ,  E .  W .  S\\anton, British Plant Galls (1912)  ; Bayer, 

There is an approach to an alternation of generations among Abi'orazlske' Ha lky  (Zoocecidia)  (1914)  ; the Doctors van Leeuwen, 
certain gall producing aphids except that it is an alternation of a Zoocrcidia o f  the AVethevlands East Indies (1926)  ; C .  Houard, Les 
series of generations. the spiny witch hazel gall, ~ ~ ~ ~ ~ ~ l i ~ t ~ ~  Zoocdcidias drs Plantej d 'Afr ique,  d'risie et d'ocdanie, vol. 1, 2 (1922) '  

LPJ Zoocdridies des Plantes d'Europe et dz4 Bassin de la Me'diterrane'r, 
spinosus, the alternate series Cause irregular corrugations on birch 1, 2 (1908-09), L~~ ~ ~ ~ ~ ~ ~ i d i ~ ~  des  Plantes d e  l ' ~ l n d r l q l ~ e  dl' Slld 
leaves. et de lJAnztuique Centrale ( 1 9 3 3 ) ;  E .  P .  Felt, K e y  t o  Alnerican Insect 

The spruce gall aphid, Adelges abietis, is well-known in the U.S. Galls, S.Y. St. Mus. Bull. 200 Albany (1918), Plant Galls and Gall 
because of the abundant pineapplelike gall on Yorway spruce. Makers  ( l 9 4 0 ) .  ( E .  P. F.) 

The woolly aphids, Adelges cooleyi, on the needles of Douglas GALLUP, a city of northwest New Mexico, U.S., a t  an alti- 
fir, produce the long cone gall on the Colorado blue spruce. The tude of 6.514 ft . ,  on the Puerco river, about 20 mi. from the Ari- 
aphids from the globular, lipped leaf-stem gall of poplars, Pem- zona line and 140 mi. W.N.W, of Albuquerque; the seat of Mc- 
phigus p o p z r l t f r a ~ r ~ v ~ r . r ~ ~ s ,  migrate in summer to the roots of Kinley county. The city was established in 1882 and named 
cruciferous plants, catibage, rape and turnip. for David L. Gallup, paymaster for the Atlantic and Pacific rail- 

H o n e y d e w  Produc ing  Galls.--A considerable series of galls road. Prior to that time it served as a Westward Overland stage- 
produce honeydew. The sweetness of the ribbed bud gall of Calli- coach stop. I t  was incorporated in 1891. 
rhyt i s  gemncuvza draws swarms of insects in early sutnmer. The Gallup's economy is primarily mercantile; i t  serves as a trading 
pip galls of the fall form of Callirhytis opercltor are also attrac. centre for the Navaho and Zuiii Indians in a trade area exceeding 
tive. Several hickory leaf galls, Caryomyin species, are sticky 15,000 sq.mi. The city's leadership in the field of Indian arts and 
with a sweet secretion. L. H, Weld states that the galls of I);$- crafts and its proximity to Indian reservations and national parks 
holcaspis eldoradensis on Qzdercus lobata produce so much honey- and r~~onuments have also established it as a tourist centre. At 
dew that bees in California may store 30-40 lb, of honey per the Intertribal Indian ceremonials, held each year in August, 
hive from this source. southwestern Indians from as many as 40 different tribes present 

Gal l s  Commercial ly  Valuable.-The ~~~~~i~~ cynips g a ~  their ceremonial dances and display their native arts and crafts. 
lac-tinctuviclp produces the well-known gall nut of commerce con- For comparative population figures see table in R'EW MEXICO: 

taining 65% tannic acid. An eastern acorn gall contains 50% p"p21Lation. (J. G. O'C.) 

tannic acid. A Chinese sumac gall contains over 60% tannic acid GALLUPPI, PASQUALE (1770--1846), Italian ~h i los -  
and is produced by a species of Pemphigus related to the Ameri- opher, was born at Tropea, in Calabria. He was professor of 
can Pemphigus rhois. logic and metaphysics a t  Naples. Galluppi's works, which have 



importance in the history of Italian philosophy, include: Sull' BIBLIOGRAPHY.-E. Picard, Oeuvres mathe'matiques d'Evariste Galois 
analisi e sulla sintesi (1807); Letters filosofiche ( 1 8 ~ 7 ) ;  Saggio (1897; new ed., 1951) ;, J., Tannery, Manuscrits d'Evariste ~ a l o i s  

(1908) ; P 1)upuy. La vze d hvariste Galozs (1903) ; L. Infeld, W h o m  ]ilosofico sulla critica della conoscenza (18 I 9-32) ; Filosofia della the Gods  Love (1948j (0 OE.) 
volontk (1832-42, incomplete); Considerazio~zi filosofiche sull' GAEOP, a spirited dance of German origin in 2-4 time. I t  
idealirmo trasc~?zdrntale (1841)) a memoir on the system of was introduced into Paris in 1829 and subsequently became a 
Fichte; Storia della filosofia (i. 1842). favourite dance of the Victorian era. 

GALLUS, GAlUS CORNELIUS ( c .  70-26 E.c.), Roman GALSWORTHY, JOHN (1867-1933), British playwright 
soldier and poet, is famous for his four books of poems to his and novelist and Nobel prize winner in literature, was born a t  
m~stress "Lycoris" (the actress Volumnia; stage name, Cytheris). Coombe. Surrey, on Aug 14, 1867. Educated a t  Harrow and New 
He also translated works of the Greek poet Euphorion. Born a t  college, Oxford, he was called to the bar in 1890, but devoted him- 
Forum Julii (FrCjus on the French riviera coast). he was a friend self to literature. His first novel, Jocelyn, appeared in 1898, but 
of Augustus and Vergil and, having distinguished himself in the he attracted wider attention in 1904 with T h e  Island Pharisees, 
war against Mark Antony. was made governor of Egypt. There, and T h e  ?iian of Property (1906). The latter u a s  the first novel 
however, his imprudent conduct led to his disgrace and suicide. of the sequence to be known as T h e  Forsyte Saga, the others being 
The lass of his works is regrettable, for Quintilian ranks him with Tize I~zdian  Sulnmer of a Forsyte (1918), I n  Chancery ( ~ g z o ) ,  
Tibullus Propertius and Ovid as one of the great Roman elegists. Awakening (1920), and T o  Let  (1921). As a detailed picture of 
Vergil celebrated him in the tenth Eclogue, which contains many upper middle-class society during the later Victorian and Ed- 
echoes of his poetry, and Parthenius dedicated to Gallus his book aardian eras. the sequence is a remarkable achievement. That 
on unhappy love affairs. (E. J. KY.) picture mas supplemented by the greater number of Galsm-orthy's 

GALLUS, G. VIBIUS TREBONIANUS, Roman em- other novels. of uhich it is the characteristic social setting. among 
peror A.D 2 j 1 - 2 j j  or 254, held a command in the army that op- them T h e  Country House (1907), Fraternity (rgog), T h e  Putri- 
posed the first invasion of the Goths in 251, and, according to a cian (1911). T h e  Freelands (191 j ) .  
possibly inaccurate tradition, contributed by his treachery to the In I924 Galsworthy published T h e  W h i t e  M o n k e y ,  the first 
ciissster that followed, in which Decius and Herennius .were killed. volume of a new trilogy which endeavoured to do for London 
Gallus uas then elected emperor and made peace with the in- after World War I uha t  T h e  Forsyte Saga had accomplished 
vaders, who kept their plunder and were offered a tribute to bribe for a generation ui th more certain standards. Soames Forsyte 
them not to return; it is the disgrace with which this treaty appears in all three of the new series-The Szlver Spoolz (1926) 
covered his name that makes the tradition of his earlier conduct and Swan  Song (1928) being the other two. The new trilogy, 
suspect. I n  252 fresh hordes arrived but were routed by Aemili- together with two interludes, was collected in 1929 under the 
anus whom his troops proclaimed emperor. Gallus went to meet title of A Modern Comedy.  The whole work is rather erratic in 
him, but was defeated and killed at  Interamna. form. Galsworthy's sympathy with youth and beauty is tenderly 

GALOIS, ~ V A R I S T E  (181 1-183 2) ,  French mathematician 
displayed in T h e  Silver Spoon;  but the new \vorld was too much 
for him. and much of all three books betrays passing reactions 

famous for his contributions to higher algebra, gave his name to of an observer in a changing u,orld rather than deeper reflections 
the groups. He Oct. 25, 1811, at BOurg- on human nature. Galsu,orthy's later novels were On Forsyte 
la-Reine, where his father was mayor, and entered the LycCe Louis- ,change (1930) ; in (rg31) and its sequel Flower- 
le-Grand in Paris in 1823. Despite his genius for mathematics he 

ing wilderness (1932) ; and the posthumous Ozer the ~i~~~ 
was evidently a difficult student. He failed twice in the entrance ( 1 9 3 3 )  H~ also wrote ~h~ ~~~k ~l~~~~ (1913) and short stories, 
examinations to ~ c o l e  Polytechnique; he was accepted at  the ~ c o l e  collected as caravan (1925) ; essays; and a wartime commentary, 
Normale in 1830 but expelled the same year for a newspaper letter ~h~ ~~~~i~~~ spear. 
about the actions of the director during the July Revolution. In  A, , dramatist ,lso, ~ ~ l ~ ~ ~ ~ ~ h ~  enjoyed a deserved fame. ~i~ 
1831 he was arrested for a threatening speech against King Louis plays, for  the most part, are based on ethical or social problems 
Philippe, but acquitted; then shortly afterward he mas sentenced and are marked by a scrupu~ous~y judicial effort to display the 
to six months in jail for illegally wearing a uniform and carrying opposing points of view typified by his characters. some have 
~veapons. ~e died ~ a y  31, 1832, when only 2 0  Years old, from partaken too much of this scrupulousness to be counted as having 
~vounds received in a duel, possibly with an agent Provocateur of an essential!y dramatic quality, but a t  their best Galsworthy's plays 
the police. reflect a keen sense of dramatic values. 

~ a l o i s  ~ublished only a few small Papers; three larger works Gals~qorthy was the first English dramatist of importance to 
On rhe t h e O ~ q  equations were refused the French adopt a strictly natural style of dialogue, in strong contrast to the 
Knowledge of his mathematical achievements stems mainly from laboured, rather stagey style favoured by A. W. pinero and the 
a letter to his friend Auguste Chevalier written on the eve of his dialectically charged manner of G. B. shaw, xn consequence 
fatal duel and from posthumous manuscripts. Nevertheless, the his *lays do not read so well, and unless acted by players of ex- 
~ a l o i s  theory of groups has become one of the most penetrating ceptional gifts, they are too easily infected by the commonpl~ce, 
concepts of modern mathematics. In  the letter to Chevalier, pub- prosaic which is so characteristic of the spoken ~ ~ ~ l i ~ h  
lished in the Revue  Encyclope'dique, Sept. 1832, Galois outlines of his day, especiajly the spoken ~ ~ ~ l i ~ h  of the inarticulate upper 
the content of three mathematical treatises. One concerns elliptic and upper middle class u,hich figure largely in his theatre, xn 
integrals and the integrals of aigebraic functions. The other two, E~~~~~ (1926) ~ ~ l ~ ~ - ~ ~ ~ h ~  experimented in a technique suggested 
one of which was completed ("Mkmoire sur les conditions de by the cinematography, A~~~~ his plays are TIze si lver B~~ 
rksolubilitC des equations par radicaux"), deal with the theory of (1906), joy ( 1907), strzfe ( 1909), justice (1910), ~h~ pigeon 
equations. Gal0is emphasizes the use of domains of rationality to i I g I 2 ) .  TIze Eldest Son ( Ig I  2 ) ,  T h e  Fugitive T h e  Sk in  
which ail roots of the given equation have been adjomed, now (1920j, ~ ~ ~ ~ l t i ~ ~  (1922),  ~h~ Forest H e  was 
callcd Galois fields Next he introduces the fundamental concept awarded the Order of Merit. June 3, 1929. 
of the (Galois) group of an equation, consisting of all the per- See S Kaye-Smith, John Galsworlhy (1916) ; AndrC Chevrillon, 
mutations of the roots nhich may be applied to any existing ra- Trois Etz~des Anglaises ( 1 ~ 2 ~ )  ; L. Schalit, John Ga2sworthy (1928). 
tional relations betaeen them. In modern form this leads to the GALT, SIR ALEXANDER TIELOCH (1817-1893), 
one-to-one ~orrespondence between the subfields of the Galois field Canadian statesman, was the youngest son of John Gait (q . v . ) ,  
and the subgroups of the Galois group. Galois applies the theory author. Born in London on Sept. 6. 1817, he emigrated to Sher- 
to express a general condition for the solvability of equations by brooke in Canada in 1835, where he entered the service of the 
radical expressions. Amocg other concepts associated with Galois's British American Land company, of which he rose to be chief 
name are the Galois imaginaries, noiv usually considered as the commissioner. Later he was one of the contractors for extend- 
elements of finite fields. ing the Grand Trunk railway westward from Tordnto. I n  1849 

See also FIELDS; GROUPS; EQUATIONS, THEORY OF. he became Liberal member for the county of Sherbrooke, but 



opposed the chief measure of his party, the Rebellion Losses 
bill, and signed a manifesto in favour of union with the United 
States, believing that in no other way could Protestant and Anglo- 
Saxon ascendancy over the Roman Catholic French majority in 
his native province be maintained. The same year he retired from 
parliament but re-entered it as chief representative of the English- 
speaking Protestants of Quebec province (1853-72). 

On the fall of the Brown-Dorion administration in 18 58 he was 
called on to form a ministry. but declined and became finance 
minister under Sir John Macdonald and Sir George Cartier on 
condition that the federation of the British North American prov- 
inces should become a part of their program. H e  was finance 
minister, 1858-62 and again in 1864-67; he introduced the decimal 
system of currency and adopted a policy of protection to Canadian 
manufactures. To  his diplomacy was attributed the coalition in 
1864 between Macdonald, Brown and Cartier, which carried the 
federation of the British North American provinces, and through- 
out the three years of negotiation which followed his was one of 
the chief influences. 

H e  became finance minister in the first Dominion ministry, but 
resigned on Nov. 4, 1867. After his retirement he gave inter- 
mittent support to the administration of Sir John Macdonald, 
but advocated independence as the final destiny of Canada. In 
1877 he was the Canadian nominee on the Anglo-American fisheries 
commission at  Halifax. I n  1880-83 he was Canadian high com- 
missioner to Great Britain. During this period he advocated 
imperial federation. He was Canadian delegate at  the Paris 
Monetary Conference of 1881, and to the International Exhibition 
of Fisheries in 1883. From this date until his death on Sept. 19, 
1893. he lived in retirement. (W. L. G.; X.) 

GALT, JOHN (1779-1839), Scottish novelist, was born at  
Irvine, Ayrshire, and educated in his native town and at  Greenock. 
In  1804 he settled in London. Charged with a commission from 
a merchant firm to find methods of evading the Berlin and Milan 
decrees, he was traveling in the Mediterranean when he met Byron 
and Hobhouse at  Gibraltar. H e  traveled with Byron to Malta, 
and met him again at  Athens. In  1814 he visited France and 
Holland on similar business for a Glasgow firm. In  1826 he went 
to America as secretary of the Canada Land company. Galt 
opened up a road between Lakes Huron and Erie through the 
forest country, and founded Guelph in Upper Canada. The town 
of Galt was named after him. But, though his work was success- 
ful, he returned home practically a ruined man. All his life he 
had been a voluminous writer, and he now devoted himself entirely 
to literature. The last years of his life were spent a t  Greenock, 
where he died on April I I ,  1839. 

His masterpieces are T h e  Ayrshire Legatees (1820), T h e  Annals 
of the  Parzsh (1821). Sir Andrew Wylze (1822), T h e  Provost 
(1822), T h e  Entail (1823) and Lawrie Todd (1830). T h e  Ayr- 
shire Legatees gives. in the form of letters. the adventures of the 
Rev. Pringle and his family in London. The letters are made the 
excuse for endless tea parties and meetings of kirk session in 
the rural parish of Garnock. T h e  Annals o f  the Parish are told 
by the Rev. Micah Balwhidder, Galt's finest character. This 
work (which existed in manuscript before Waverley  was pub- 
lished) is a humorous and truthful picture of the old-fashioned 
Scottish pastor and the life of a country parish. In Lawrze Todd 
the life of a Canadian settler is depicted with imaginative power. 

GALTON, SIR FRANCIS (182 2-1 91 I ) ,  English scientist, 
explorer and anthropometrist, best known as the initiator of the 
study of eugenics, was born of Quaker ancestry on Feb. 16, 1822, 
near Sparkbrook, Birmingham. A cousin of Charles Darwin, he 
was educated a t  Birmingham General hospital, King's college, 
London, Trinity college, Cambridge. and St. George's hospital, 
London. After traveling in the Balkans, Egypt, the Sudan and 
the Levant, he undertook a 1,700-mi. journey in southwest Africa 
(18 5 0 - j ~ ) ,  later visiting Spain. He received the Royal Geographi- 
cal society's annual gold medal for his African explorations in 
1853 and was elected a fellow of the Royal society in 18j6. The 
following year he settled in London to devote hirnself to science, 
the latter part of his life being chiefly concerned with eugenics 
( q . ~ . ) ,  or improving the biological make-up of the human species 

by selective parenthood. In  his analysis of men of famous fami- 
lies, glven in his classic Hereditary Genius (18691, he tended 
to underestimate the role of social environment in the development 
of the individual. 

In 1863 Galton indicated the significance in meteorology of 
anticyclones. a term coined by him. He was a pioneer in the de: 
velopment of composite photographs and in the use of fingerprints 
for personal identification. To interpret his numerous "family 
records" and the data obtained for more than 9,000 subjects ex- 
amined in the anthropometric laboratory he established at the 
International Health exhibition in London, 1884-85, he devised 
new statistical methods, culminating in the correlational calculus, 
perhaps his greatest scientific achievement. The family records 
provided him with material for the quantitative dssessment of 
heredity through correlating the physical and mental attributes of 
kinsmen, and his recognition that two characters measured on an 
organism are not independent but associated arose from his in- 
terest in anthropometry. His investigations of identical twins and 
of sterility arising from marriage with heiresses (who as sole is- 
sue of unprolific parents might tend themselves to be infertile) 
are of particular importance. He was knighted in 1909. He died 
at  Haslemere on Jan. 17, 1911, leaving an endowment for a chair 
in eugenics at the University of London. 

Galton's other principal works are English M e n  of Science 
(1874) ; Inquiries In to  Hz~nzan Faculty (1883) ; Noteworthy  Fami- 
lies (1906); Essays i n  Eugenics (1909). 

See his Memories o f  My Li fe  ( ~ g o e )  ; Karl Pearson's Li fe  of Francis 
Galton, q vol. (1914-30) ; C. P. Blacker's Eugenics: Galton and After 
(1952). ( J .  C TR.) 

GALUPPI, BALDASSARE (I 706-1 7851, Italian com- 
poser, was born on Oct. 18, I 706, on the island of Burano near 
Venice, and was named I1 Buranello His father, a barber, and 
violinist a t  the local theatre, was his first teacher. H e  studied at 
the Conservatorio degli Incurabili at Venice, under Antonio Lotti. 
After producing two operas in collaboration with G. B. Pescetti, 
in 1728 and 1729, he began to compose operas for the Venetian 
theatres, writing sometimes as many as five in a year. He visited 
London in 1741, and arranged a pasticcio, Alexander i n  Persia, 
for the Haymarket. Burney considered his influence on English 
music to have been very powerful In  1740 he became vice- 
maestro d i  capfielln at  St. Mark's and maestro in I 762. In I 749 
he began writing comic operas to libretti by Goldoni, which en- 
joyed an enormous popularity. He was invited by Catherine 11. 
in I 766 to Russia where he composed his opera Zfigenia in Tauride 
(1768). He returned to Venice in 1768, where he had held the 
post of director of the Conservatorio degli Incurabili since 1762. 
He died on Jan 3, 178 j.  

Galuppi's best works are his comic operas, of which I l  Filosofo 
d i  Canzpagna (1754), known in England as T h e  Guardian Trick'd 
(Dublin, 1762) was the most popular. His melody is attractive 
rather than original, but his workmanship in harmony and orches- 
tration is generally superior to that of his contemporaries. He was 
one of the first to extend the concerted finales of Leo and Logro- 
scino into a chain of several separate movements, working up 
to a climax. 

GALVANI, LUIGI (ALOISIO) ( I  737-1 798), Italian physiol- 
ogist, an early experimenter in electricity, was born at  Bologna 
on Sept. 9, 1737. He was appointed lecturer in anatomy at Bo- 
logna in 1762, and gained repute as a comparative anatomist from 
his researches on the organs of hearing and genitourinary tract of 
birds. He enunciated his theory of animal electricity in I j91. I n  
the course of some experiments on frogs he had noticed what 
appeared to be a correlation between muscle twitching and simul- 
taneous contact with both iron and copper. He proceeded to 
construct a device of two different metals; one metal he placed in 
contact with a frog's nerve, the other with a muscle; contraction 
of the muscle occurred. In  Galvani's view the contraction was the 
result of the union, by means of the metallic "arc," of the arc's 
(exterior) negative electrical charge with positive electricity travel- 
ing along the nerve from the inner nerve substance (a process 
named galvanism). He had, of course, produced an electric cur- 
rent. Galvani died at  Bologna on Dec. 4, 1798. 



GALVANIZED IRON AND STEEL 
GALVANIZED IRON AND STEEL. A zinc coating ap- cooling (see fig. 2 ) .  Large spangles may 

plied to iron or steel protects it against rusting by sealing it from be produced by the addition of metals such 
the atmosphere and is commonly known as galvanizing. as tin and by slow-cooling of the freshly 

IVhen porosity develops in the coating with age. if discontinuities coated sheet. 
of the coating occur, galvanic (electrolytic) action ensues and then Effect of M e t a l  I m p u r i t i e s  a n d  Ad-  
protection of the steel is by sacrificial corrosion action, the zinc ditions.-Metals commonly present in the 
being the anode and the steel the cathode. (See ZISC: Appliea- zinc bath, other than iron, are cadmium 
t io~zs.  j \Then a galvanized coating has been properly applied pro- and lead in small fractions of 17~ ; these 
tection from atmospheric corrosion may last for I j to 30 years or impurities come from the ore used in the 
more. production of the zinc. Metals commonly 

Zinc is applied by two general methods: hot dipping and elec- added to the bath for specific effect are 
trolytic deposition, the former representing the bulk of the ap- tin and aluminum and sometimes anti- 
plication. This article deals with the industrial processes used mony. 
in galx~anizing. Tin promotes fluidity of the bath and 

For production and uses of galvanized iron and steei see SHEETS, imparts brightness to the coated sheet. 
IROK AXD STEEL; \VIRE. Aluminum also promotes fluidity. The  

F I G .  2.- SPANGLES O N  

HOT-DIP PROCESSES OF 
formation of thick viscous zinc oxide on 

SHEET STEEL the surface of the bath is retarded by a 
There are three general hot-dip processes: ( I  ) hand dip for small thin layer of aluminum oxide. Aluminum 

steel articles; ( 2 )  mechanized operations for continuous sheet has a further beneficial effect in retarding the reaction between 
coating; (3 ) continuous-wire galvanizing. Other specific methods iron and zinc, thereby red_ucing the thickness of the iron-zinc alloy 
are sherardizing and metal spraying. layer and making the coating more ductile. 

Before galvanizing, the object must be cleaned to remove oil or G a l v a n i z i n g  Practice.-For actual galvanizing, a welded steel 
grease lubricants by immersion in weak alkali solutions or by va- kettle is used to hold the molten zinc and is kept a t  approximately 
pour degreasing. After cleaning, the object is descaled (pickled) 8j0° F. by applying heat to the kettle sides (see fig. 3 ) .  The 
and then passed into the molten zinc. cleaned sheet is passed through a box containing a mixture (or 

Pickling.-Sulfuric acid solution (60" C.) is generally used at  compound) of zinc-ammonium chloride flux having a variable com- 
a concentration of j% to 20%. This acid acts galvanically and to position. This flux, floating in a confined area on the molten zinc 
some extent chemically, and mechanically causes dislodgment of bath, serves to evaporate the surface water on the sheet prior to  
the scale, which after its separation is insoluble. its entrance into the zinc. and also to remove residual oxides. A 

Hydrochloric acid (5% to 10%) acts chemically on both the system of multiple rolls receives and guides the sheet and partly 
scale and the underlying metal. Hence a greater loss of steel is controls the thickness of the zinc deposit. The amount of zinc 
sustained \\-hen this acid is used. taken up on the surface of the sheet may vary from one-half to two 

Inhibitors are used to avoid excessive acid attack of the steel ounces per superficial square foot, depending upon the kind of 
1%-ithout unduly restricting descaling. These con~pounds may be process used, the quality of operation and the service intended. 

T h e  Effect of Steel  Composition.--Great difficulty is experi- 
enced in securing a ductile heavy zinc coat on pure iron wire and 
steel of lorn carbon content when conventional practice is followed. 
A continuous process for galvanizing iron and lotv-carbon steel has 
been developed and is knon-n as the Sendzimir Zincgrip process 

A B ("Armco," American Rolling Mill Co., Middletown, 0.).  I ts  aim 
F I G .  1.-DRAWING O F  Z I N C - I R O N  ALLOY LAYERS SHOWING ( A )  SERRATED 
BOUNDARY BETWEEN ALLOY LAYERS A N D  OUTER Z I N C  AND (B) SMOOTH 

is to obtain a surface, prior to galvanizing. which is absolutely free 
BOUNDARY OBTAINED BY CLEANING from oxides. This is accomplished by forming a thin layer of 

iron oxide integral with the steel. reducing it in an  atmosphere 
inorganic, such as arsenic, or organic, such as oils, molasses, bran, of hydrogen at  r.1oo3 F. and passing the hot strip, in the absence 
etc. of air, into a relatively small kettle of molten zinc, the temperature 

Fundamentals.- The cross section of a hot-dip coating (fig. I )  of which is maintained by the aforesaid hot strip (see fig. 4 ) .  
shows the alloy-layer structure between the steel and the zinc, W i r e  Galvanizing.-Wire galvanizing is also a continuous 
brittle ,vhen thick and causing the coating to crack when the sheet process. The wire is drawn through successive pickling, annealing 
is bent. The portion of this multiple layer next to the steel is and washing operations. I t  is frequently dried before passing into 
usually termed FeZnB or low-zinc alloy. I t  is frequently invisible the galvanizing pan and is drawn out through wipers of charcoal, 
or extremely thin. Next is- the iron-zinc alloy, FeZn,, high in zinc 
and forming an irregular boundary with the outer zinc layer which SHEETENTERSHERE 

approximates the composition of the zinc bath. 
The relation of the iron in the structure to the ductility of the 

coating lies largely in the smoothness of the boundary between MOLTEN FLUX FLOAT)ING ON ZINC BATH 

this alloy layer and the outer zinc coating. The smoother and 
cleaner the steel surface the less rapidly and less irregularly the 
alloy grows. 

If a clean descaled steel sheet is passed through a strong solu- 
tion of zinc chloride ( 2  j%) or zinc ammonium chloride before 
entering the zinc bath, a thinner alloy layer and more ductile coat- 
ing is obtained. When the steel surface is not cleaned from sul- 
fates, chlorides or pickling products, the salts are reduced to sponge 
iron by the action of the molten zinc (a prime source of iron for 
dross in the zinc bath) and cover the steel surface with irregular 
jagged points of alloy. SUSPENDED 

Spang1,es.-Hot-dip coatings have characteristic crystalline sur- 
face patterns known as spangles. The size and shape of these 
metal crystals are influenced by several factors! principally the 
surface condition of the steel, the kind and amount of impurities FIG. 3.- SCHEMATIC DRAWING OF SHEET GALVANIZING BATH, HOT-DIP 

present in the bath, metal additions to the bath and the rate of PROCESS 
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saturated carbon. coke. sand or asbestos A 2 0 7 7 ~  hydrochloric acid 
solution a t  13 j0 to I j j O F is used for pickling, which must be rapid 
because of the high speed of the wire. 

L o w - T e m p e r a t u r e  Processes.-Sherardizing Process.-This is 
a process of forming intermetallic compounds of iron and zinc on 
the surface of a steel article by heating it  in the presence of finely 
d ~ v i d e d  zinc belon the me l t~ng  point of the zinc. 

Alfctnllic Spraying (Schoop Process).-This is a process mhich 
consists of applylng a fine spray of molten zinc to  the surface of 
steel n h ~ c h  has been cleaned, roughened, as by sandblasting, and 
na rmed  I n  this process the zinc, in the form of a ~ i ~ i r e ,  strip or 
ponder ,  is fed a t  a uniform rate through an  oxygen-hydrogen or 
other flame or through an electric arc, and then projected onto the 
surface to be coated. There are no chemical reactions to form 
compounds. the ~ i n c  adhering directly to the surface. 

ELECTROGALVANIZING PROCESSES 

T h e  cold or electrogalvanizing process is used for certain classes 
of \lark. I ts  advantages over hot-galvanizing are: ( I )  greater 
economy in the use of zinc and somem~hat healthier conditions; 
( 2 )  complete control over thickness of coating; (3)  deposition of 
a coat of pure zinc (no alloy of iron-zinc as found in the hot-dip 
process) ; (4)  suitability for articles that nould be adversely af- 
fected by the temperature of molten zinc if coated by the hot-dip 
process; and (5)  no distortion of the coating of flat surfaces as 
with the hot process. 

I t s  disadvantages are that greater care is required and greater 
difficulties are encountered in obtaining a correct coat than with 
hot-galvanizing; for articles that have to be made watertight the 
electrolytic process does not have the same "soldering" effect as 
the hot process. 

There are two general processes of electrogalvanizing or electro- 
plating (9.71.) with zinc, distinguished by ( I )  soluble anodes in 
zinc sulfate solution of low acid content;  ( 2 )  insoluble anodes in 
zinc sulfate solution of high acid content. 

I n  the soluble anode process the wire or strip is generally an- 
nealed by passing it through molten lead; tight scale is generally 
removed by pickling in hydrochloric acid solution. The coating, 
being free from the brittle alloy layer, possesses great ductility, 
uniformity and adherence; the latter is a mechanical bond. 

I n  the insoluble anode process, roasted zinc ore is leached with 
dilute sulfuric acid, the solution purified and the soluble zinc elec- 
troplated on wire (or strip) a t  high current density. The cathodic 
deposit from this solution using a lead-silver alloy anode ( I %  
silver) is exceptionally pure (99.99% zinc) and ductile; the gal- 
vanized wire can be wound around its own perimeter without 
cracking. 

For  annealing, wires enter near the bottom of a pan of molten 
lead a t  ~,oooO F, and pass upward in an  inclined position. As 
they leave the lead they enter a molten caustic soda bath (700" F,) 
and are cleaned by cathodic electrolysis. The wires are then 
washed and pass into the electrolytic zinc cell in which a current 
of 700 to 1,500 amp. per square foot is applied. The  coated wires 
a re  washed in water and then highly polished by a rotary mecha- 
nism using hard abrasive. Adherence of the zinc coating is greater 
than by the hot-dip process. (HT. R. H.) 

GALVANOMETER. An instrument for measuring an elec- 
tric (galvanic) current. See INSTRUMENTS, ELECTRICAL MEAS- 
URISG. 

GALVESTON, a city of Texas, US., the seat of Galveston 

county, a major port and resort area on the Gulf of Llexico. is 
about 50 mi. S.E. of Houston on the east end of Galveston Island, 
which extends east and west off the Texas coast for about 32 mi. 
The island is connected to the mainland by causelvays. and a 
super-highway gives rapid access from Houston to Galveston and 
seven other county commu~iities. Access from the east is by ferry 
from Bolivar peninsula across Galveston harbour. Pop. (1960) 
city. 6i.175; standard metropolitan statistical area (Galveston 
county! including Texas City (140.364'1. (For comparative popu- 
lation figures see table in TEXAS: Pop~~ltztio~z.) 

Shipping and its allied industries, insurance. banking and resort 
business are the city's major economic assets. The county's 
economy was enriched af ter  1945 by expansion of the petrochemi- 
cal industries centred a t  Texas City on Galveston bay. Galveston's 
port is publicly owned and tax-exempt. Chief exports are cotton. 
grain and sulfur;  imports are sugar, tea and bananas. Wharf 
facilities are modern. 

Early 18th-century maps of the Gulf of Mexico show an island 
recognizable as Galveston. Later maps name it San Luis. I n  
July 1785, the bay Tvas named Galveston (Galveztown! by Don 
JosC de Evia, a Spanish pilot who surveyed the Gulf coast by 
order of Don Bernardo de Gilvez. governor of Louisiana and, 
later. viceroy of 3lexico. From 1817 to 1821 the privateer Jean 
Laffite made Galveston his headquarters. I n  1836 the Republic 
of Texas granted Niche1 Branamour Menard land on the east end 
of the island. hfenard platted a town site whose lots were first 
sold in 1838 by the Galveston City company. The  city was in- 
corporated in Jan. 1839. 

Galveston grew ateadily until the American Civil Tt'ar, but ex- 
pansion after the war Tvas greater. By 1885 the city had great 
coliimercial power. Two factors dislodged it  from its leading po- 
sition: the rise of competitive Texas ports, notably Houston, 
~vhose ship channel is entered from Galveston bay. and a destruc- 
tive hurricane on Sept. 8 .  1900. in which over 5.000 lives were 
lost and much of the city was destroyed. After -the storm a 17-ft. 
high protective seawall was built and the city's grade raised pro- 
portionately to the ~vall's height. The ~vall  is about 8 mi. long and 
is paralleled by a wide b o u l e ~ ~ a r d  overlooked by the leading resort 
hotels. 

Galveston's educational facilities include schools of medicine 
and nursing of the University of Texas. X major cultural asset is 
Rosenberg library, which serves the county. There is a civic 
symphony orchestra and a little theatre. The climate is humid 
but rarely brings extremes of temperature. iT. G. R.) 

G ~ L V E Z ,  J O S ~ ,  M A R Q U ~ S  DE LA SONORA (1720-1756), 
Spanish colonial administrator particularly noted for his work as 
inspector general (visitudor ge?rernl) in S e w  Spain (Mexico),  
1765-71, was born in V6lez-hlilaga, Spain. Among his important 
accomplishments were the reorganization of the tax system, the 
formation of a government tobacco monopoly, the reorganization 
of the defenses of the northern frontier of the viceroyalty and the 
Spanish occupation of Upper California. Upon completion of his 
inspection he recommended further administrative and fiscal re- 
forms, the most important of which, the intendancy system, was 
introduced in 1786. Subsequently he was named minister of  t.he 
Indies (1775) and was granted the title of marquis of Sonora 
(178.2). (L. N. McA,)  

GALVEZ, MANUEL (1882- 1, Argentinian novelist 
and biographer, was born in Paranh on July IS, 1882. Leaving 
the provincial milieu of his boyhood, he went to Buenos Aires to 
attend the university. and made that city his perfnanent residence. 
The founding of the literary magazine Ideas, residence in Europe 
and an appointment as inspector of secondary schools further 
enlarged the scope of his observation. Although he used many 
literary forms, he is most noted for his realistic novels on Argen- 
tinian life, especially his early ones: La lnncstva n o r ~ r ~ n l  (1914), 
usually judged his best novel, based on customs in the provincial 
city of La Rioja; El wrrzl wzetczjisico (1916).  on the materialism 
of Buenos Aires; La sonrbm ciel c o n v e ~ ~ t o  (1917). laid in C6r- 
doba; and 9ttchu Regulcs (1919),  dealing with social injustice 
in Buenos Aires. With a trilogy, "Scenes From the Paraguayan 
War!' (1928-291, Gilvez began a series of historical novels 



which, together with novelized biographies of Argentinian figures, 
constituted his main output aiter 1938. The chief features of 
Gglvez' novels are conscientious documentation of a remarkably 
wide range of national scenes; concentration on social situations 
rather than individual psychology; and the injection of ideas 
into the fictional framework. (A.  Cx.) 

GALWAY, HENRP DE MASSUE, MARQUIS DE RUVIGNY 
AND EARL OF (1648-1?20), Huguenot soldier who served Britain 
in Ireland and on the continent, was born in Paris on April 9! 
1648, and saw service under Turenne, who thought very highly of 
him. At the revocation of the Edict of Nantes (1685) he went 
into exile with his fellow Huguenots and in 1690 entered the serv- 
ice of William I11 of England as a major general, thereby for- 
feiting his French estates. I n  July 1691 he distinguished himself 
a t  the battle of Aughrim, a decisive victory for the British, after 
mhich Ireland submitted to William. and in 1692 he was for a time 
commander in chief in Ireland. He was created Viscount Galway 
and Baron Portarlington, and received a large grant of forfeited 
estates in Ireland. 

In  1693, durinq the War of the Grand Alliance (q.v.), he fought 
at  Neerwinden. Belg., and was wounded, and in 1694, with the 
rank of lieutenant general, he was sent to command a force in 
English pay which was to assist the duke of Savoy against the 
French and at  the same time to relieve the distressed Vaudois. 
But in 1695 the duke changed sides, the Italian peninsula was 
neiltralized and Galway's force was \rithdrawn to the Nether- 
lands. From 1697 to 1701. a critical period of Irish history, the 
earl of Galway (he was advanced to that rank in 1697) was prac- 
tically in control of Irish affairs as lord justice of Ireland. After 
several years spent in retirement, he was appointed in 1704 to 
command the allied forces in Portugal during the War of the 
Spanish Succession ( q . v . )  ; he sustained the post with honour and 
success until the battle of Almanza in 1707, in which Galway, in 
spite of care and skill on his own part. was decisively defeated. 
But he scraped together a fresh army and, although infirm, served 
in one more campaign. His last service was rendered in 1713'. 
when he was sent as one of the lords justices to Ireland during 
the Jacobite insurrection. He died on Sept. 3, 1720. 

GALWAY, a county in the west of Ireland, in the province 
of Connaught, bounded north by Mayo and Roscommon: east 
by Roscommon, Offaly county and Tipperary; south by Clare 
and Gal~vay bay; and west by the Atlantic ocean. Pop. (1956) 
155.553: area 2.293.2 sq.mi. 

To the east of Lough Corrib the surface rests on a limestone 
base and has extensive bogs. I ts  southern portion is partly a con- 
tinuation of the Golden vale of Limerick and partly occupied by 
the Sieve Aughty mountains (highest points. about 1,200-1.250 
it .)  in which Silurian and Devonian rocks appear. A broad mass 
of ice-morn gneiss and granite lies west of Lough Corrib, and its 
steep edge toward Galway bay suggests an east to west line of 
fracture. Quartzites, associated mith limestone and mica schist, 
stand out in "Beanna Beola." or the Twelve Bens or Pins (highest 
point, 2.395 it .) .  The coast is much indented and studded mith 
islands. 

The Suck. which forms the eastern boundary of the county. rises 
in Roscommon, and, passing by Ballinasloe, unites with the Shan- 
non near Shannonbridge. The Shannon forms the southeastern 
boundary and, passing Shannon Harbour, Banagher, Meelick and 
Portumna. s~vells into the great expanse of water called Lough 
Derg, mhich skirts the county to 5 mi. N. of the village of Mount 
Shannon. The Clare ilo~\-s southward through the centre of Galway 
and enters Lough Corrib 4 mi. above the town of Galway. The 
Ballynahinch, one of the best salmon-fishing rivers in Connaught, 
rises in the Twelve Pins, passes through Ballynahinch lake and 
enters Bertraghboy bay. Lough Corrib extends from Galway 
t o m  northward for 29 mi. The district west of Lough Corrib is 
called Connemara arid is famed for its beauty. 

History.-Gaiway \\.as made a county about 1579 by Sir Henry 
Sydney, lord deputy of Ireland. There are many ancient monu- 
ments in the region surrounding Lough Corrib and in the Aran 
Islands off the west coast. Raths or encampments are numerous, 
and several cromlechs (prehistoric stone circles) are in good preser- 

vation. At Kilmacduagh, near Gort, is a 14th- t o  15th-century 
cathedral, and a round tower 112 it .  high, leaning considerably out 
of the perpendicular. Knockmoy abbey (about 7 mi. S.S.E. of 
Tuam), probably founded in 1189 by Cathal O'Connor, was 
adorned mith fresco paintings. The castle of Tuam was built in 
1161 by Roderick (Roryj  O'Connor, king of Connaught, a t  the 
period of the English invasion. The cathedral of Clonfert, mith 
a Romanesque door~vay, is now in ruins. 

Xndustries.--Wheat and sugar beets are grown extensively in 
the eastern part of the county. In coastal regions s e a ~ ~ e e d ,  which 
is plentiful, is used as manure. Crushed limestone is also used 
as fertilizer. Sheep are more numerous than cattle. 

The splendid mountain, lake and coastal scenery and the excel- 
lent facilities for salmon and trout fishing attract many visitors. 
Salthill near Galway city is a leading holiday resort. Homespun 
tweeds and hand-knitted woolen goods are made in the western 
part of the county. Black marble is quarried near Galway city 
and green marble is found in Connemara. Galway, Cleggan and 
Kiironan are bases from which fishing trawlers operate. Offshore 
fishing in currachs is general. Tweeds, hats, chinaware, furniture 
and agricultural implements are made in Galway, sugar in Tuam, 
textiles in Louehrea and shoes in Ballinasloe. 

Galway city is a borough; Ballinasloe is an urban district; Tuam 
and Louehrea are towns. The administrative authority for the 
remainder of the county is the county council which also adminis- 
ters health services. For representation in dail eireanlz the county 
is divided into three constituencies-West, S o r t h  and South- 
each of which elects three members. 

GALWAY, a seaport and the county town of County Galway, 
Ire., on the northern shore of G a l ~ a y  bay and 133 mi. W. of Dub- 
lin. Pop. of urban district (1956) 21,219. After the building of 
its walls by Anglo-Norman settlers (about 12 70 j it  developed as a 
commercial centre. in later centuries doing much trade with Spain. 
Richard 11's charter of incorporation, confirmed by Henry IV, was 
extended in 1545 to give the port jurisdiction over the Aran 
Islands, and to permit exportation of goods other than linens and 
woolens. A charter from James I formed the town and the land 
within a 2-mi. radius into a county. I n  the Civil War the town 
surrendered to the parliamentary forces, the inhabitants were 
dispersed and their property given to adventurers and soldiers. 

St. Nicholas church, a cruciform building founded in 1320, was 
collegiate from 1484 until 1840, and Edward VI created the Royal 
College of Galu-ay in connection with it. University college was 
founded in 1849 as Queen's college under an act of 1845, and its 
name was changed when it  received a new charter in 1908 as a 
constituent college of the Xational University of Ireland. 

Claddagh, mhich was the Irish part of the town in Norman 
times, is now a suburb engaged in sea and salmon fisheries. The 
harbour is connected with Lough Corrib by the Eglington canal, 
but the canal trustees have abandoned navigation on the canal. 
The chief exports are xvool, agricultural produce, local!y polished 
marble and china. The main industries are represented by corn 
mills. an iron foundry, a hat and furniture factories. The famous 
Galnay races are held at  the end of July or the beginning of August. 

GAMA, VASCO DA (c.  1460-1524), Portuguese navigator 
and discoverer of the sea route to India. was born c.  1460 a t  Sines, 
Xlentejo, Port. Little is known of Da Gama's early training, but 
in 1492 he ~ v s s  employed to seize certain French vessels lying in 
Setwbal and the Xlgarve. Later John I1 chose hlin to complete 
the work of Bartolomeu Dias (q.v.) in opening the sea route to 
India. Da Gama sailed from Lisbon on July 8, 1497. His fleet 
comprised four vessels: the flagship "S. Gabriel," which he com- 
manded himself, the .'S. Rafael," the "Berrio" and a storeship. 
Like Dias and Diogo Cam (q.v.1, he carried padrdes (stone pil- 
lars) w1-iich he set up as marks of discovery and overlordship. 
The expedition passed the Canaries on July 15 and reached the 
Cape Verde Islands on the 26th; it remained a t  SHo Tiago until 
Aup 3. Then, in order to avoid the currents o i  the Gulf of Guinea, 
Da Gama took a circular course through the South Atlantic to the 
Cape and reached St. Helena bay (32" 40' S.) on Kov. 7. The 
expedition neighed anchor again on Nov. 16 but, because~of un- 
favourable winds, did not round the Cape of Good Hope until the 



GAMALIEL-GAMBETTA 
aznd. Three days later Da Gama anchored in Mossel bay, erected 
a padrzo on an island and ordered the storeship to be broken up. 
The fleet sailed again on Dec. 8 and reached the coast of Natal 
on Christmas day. On Jan 11, 1498. the fleet anchored for five 
days near the mouth of the Copper river. Rio de Bon Signaes 
(where another padriio \\as placed) was reached on Jan 2 5 

After 32 days the expedition continued to ?vlozambique (ar- 
riving March 2) ,  nhere the inhabitants believed the Portuguese 
to be Moslems like themselves. Da Gama learned that they traded 
n i th  Arab merchants and that four -4rab vessels, laden with gold, 
jewels, silver and spices, were then in port and that Prester John, 
the long sought Christian ruler. lived in the interior but held many 
of the coastal cities. The sultan of Alozambique supplied Da 
Gama ni th two pilots, one of vhom deserted on finding that the 
Portuguese were Christians. The expedition reached hlombasa 
on April 7 .  Anchor a a s  dropped at  Llalindi on April 14 and a 
pilot who knew the route to Calicut a a s  taken aboard. After a 
23-day run across the Indian ocean the Ghats were sighted and 
Calicut was reached on May 20. There Da Gama erected a padrcio 
as proof of his having reached India. H e  was welcomed by the 
zamorin or Hindu ruler of Calicut (then the most important trad- 
ing centre in southern India), but he failed to conclude a treaty 
because of the hostility of certain Moslem merchants. 

D a  Gama left Calicut a t  the end of August, taking with him five 
or six Hindus in order that King hlanuel might learn about their 
customs. H e  visited Angediva Island before sailing again for LIa- 
lindi where he erected a pudrcio. Because of unfavourable ninds, 
the expedition took nearly three months to cross the Arabian sea 
and many of the crew died of scurvy. At Malindi, because of 
greatly reduced numbers, Da Gama ordered the "S. Rafael" to be 
fired. Mozambique (uhere he set up his last padrzo) was reached 
on Feb. I. On March 2 0  the "S. Gabriel" and the "Berrio" rounded 
the Cape together, but a month later were parted by a storm, the 
"Berrio" reaching the Tagus on July 10. Da Gama continued to 
Terceira Island in the Azores, from where he is said to have dis- 
patched his flagship to Lisbon. He himself reached Lisbon on 
Sept. 9 and made his triumphal entry into the city nine days later, 
spending the interval in mourning his brother Paul, who had died 
on Terceira. Manuel I granted Vasco the title of   don^," an 
annual pension of 1,000 cruzados and lands. 

To  further Da Gama's achievement, Manuel I dispatched P. A. 
Cabral, who left Portugal on March 9, 1500, and succeeded in es- 
tablishing a factory at  Calicut; but the Portuguese whom he left 
behind were murdered by the Hindus at  the instigation of Moslem 
traders. Da Gama was recalled to India and ordered to avenge this 
outrage. Shortly before he sailed in 1502, he received the title of 
admiral of the Indian seas and was granted other favours including 
the right to import merchandise to the value of zoo cruzados with 
every royal fleet from India, so that he became one of the richest 
men in Portugal. On reaching Calicut he bombarded the city and 
destroyed a fleet sent against him. He then proceeded to Cochin 
where he concluded a very favourable trade treaty. He returned 
to Lisbon in Sept. 1503. Soon after his return he retired to ~ v o r a  
but continued to advise &lanuel I on Indian and maritime mat- 
ters until 1505. H e  was created count of Vidiguerira in 1519 and 
mas nominated viceroy of India in 1524. H e  died at Cochin on 
Dec. 24, I j24. 

Though this tradition does not correspond with historic fact, and 
merely reflects later conditions after A.D. 70, it is a t  any rate cer- 
tain that GamaIiel took a leading position in the Sanhedrin and 
enjoyed the highest repute as teacher of the Law. He was the 
first to whose name was prefixed the title rabban ("master!" 
"teacher"). I t  is related in Acts (v, 34 ff.) that he intervened in 
the Sanhedrin in favour of the disciples of Jesus, and in this con- 
nection he is referred to as a Pharisee of wide repute. In  the Alish- 
nah (Gittin iv, 1-3) he is spoken of as the author of certain legal 
ordinances affecting the welfare of the community. His function 
as a teacher is proved by the fact that the Apostle Paul boasts of 
having sat a t  the feet of Gamaliel (Acts xxii, 3 ) .  Of his teaching, 
beyond the saying preserved in Aboth i, 16, which enjoins the duty 
of study and of scrupulousness in the observance of religious or- 
dinances, little is preserved. His renown in later days is summed 
up in the words (Mishnah, end of Sotah): "When Rabban Ga- 
maliel the Elder died, regard for the Torah (the study of the Law) 
ceased, and purity and piety died." 

GAMALIEL 11, grandson of Gamaliel I .  To distinguish him from 
the latter he is also called Gamaliel of Jabneh. I n  Jabneh (Jam- 
nia), where during the siege of Jerusalem the scribes of the school 
of Hillel had taken refuge by permission of Vespasian, a new centre 
of Judaism arose under the leadership of the aged Johanan ben 
Zakkai ( q . v . ) ,  a school whose members inherited the authority of 
the Sanhedrin of Jerusalem. Gamaliel I1 became Johanan ben 
Zakkai's successor: and rendered immense service in the strength- 
ening and reintegration of Judaism, which had been deprived of 
its former basis by the destruction of the Temple and by the entire 
loss of its political autonomy. He put an end to the division which 
had arisen between the spiritual leaders of Palestinian Judaism 
by the separation of the scribes into the two schools called respec- 
tively after Hillel and Shammai. Gamaliel was recognized by the 
Roman government as patriarch. He devoted special attention to 
the regulation of the rite of prayer, which after the cessation of 
sacrificial worship had become all important. H e  gave the prin- 
cipal prayer, consisting of 18 benedictions, its final revision, and 
declared it every Israelite's duty to recite it three times daily. H e  
died before the insurrections under Trajan. His son, Simon, long 
after his father's death and after the persecutions under Hadrian, 
inherited his office, which thenceforward his descendants handed 
on from father to son. 

GAMALIEL 111, son of Jehuda I, the redactor of the Mishnah (see 
TAL~IUD) ,  and his successor as patriarch. The redaction of the 
Llishnah \\-as completed under him, and some of his sayings are 
incorporated therein (Aboth ii! 2-4). GamalieI 111 lived during 
the first half of the 3rd century A.D. 

GAMALIEL I V ,  grandson of the above, patriarch in the latter half 
of the 3rd century; about him very littie is known. 

GAJIALIEL V, son and successor of the patriarch Hillel 11. Be- 
yond his name nothing is known of him. H e  lived in the latter half 
of the 4th century. 

GAMALIEL VI, grandson of the above, the last of the patriarchs, 
died in 42 j. (LV. BA.; G. H.  B.) 

GAMBETTA, L ~ O N  (1838-1882), French statesman, was 
born at  Cahors oh April 2, 1838. In  his sixteenth year young 
Gambetta lost by an accident the sight of his left eye, which 
eventually had to be removed. Notnithstanding this privation, 

BIBLI~GRGT~Y.-E. G. Ravenstein (ed.), A Journal o f  the First Voy-  he highly distinguished 'himself a t  the public school oi ~ a h o r s ;  
age of Vasco da Ga~rza, Hakluyt Society (1898) ; L. Cam6es, 0 s  Lzlsia- 
dad,  the central theme of which is Vast- da Gama's first voyage; J ,  P ,  and in 1 ~ 5 7  proceeded Paris to law. His southern 
Berjeau (ed.), Calcoen, a Dutch Narrative of the Secolzd Voyage of vehemence gave him great influence among the students of the 
Vasco da Ganza to Calicut (1874)  ; H. E. J .  Stanley (ed.), T h e  Three Quartier Latin, and he was soon known as an inveterate enemy 
Voyages of vasco da Ganza b y  Gaspar Correa, Haliluyt Society (1869) ; of the imperial government. He was called to the bar in 1859. F. Hummerich, "Studien zum Roteiro der Entdeckungsiahrt Vascos da 
Gama," Revista da Universidade de Coiwzbra, vol. x ( 1 9 2 3 ) .  In 1868 he defended the journalist Delescluze, prosecuted for 

(E. ;LI. J. c.) having promoted the erection of a monument to Baudin, who was 
GAMALIEL. This name, which in Old Testament times fig- killed in resisting the coup d'dtat of 18j1. Gambetta seized his 

ures only as that of a prince of the tribe of Manasseh, mas heredi- opportunity and assailed both the coup d'dtat and the govern- 
tary among the descendants of Hillel (q.v.). Six persons bearing ment xith an eloquence of invective which made him immediately 
the name are known. fanlous. 

GAJIALIEL I, a grandson of Hillel, and like him designated "the In May 1869 he was returned to the Assembly, both by the'first 
elder," by which is apparently indicated that .he was a member circumscription of Paris and by Marseilles, defeating Hippolyte 
of the Sanhedrin. According to tradition GamalieI succeeded his Carnot for the former constituency and Thiers and Lesseps for 
grandfather and his father as nasi, or president of the Sanhedrin. the latter. He elected to sit for Marseilles, and lost no oppor- 
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tunity of attacking the Empire in the Assembly. He was at first 
opposed to the war with Germany, but when it  had become 
inevitable, he threw himself with all his energy into the work 
of national defence. After Sedan Gambetta himself proclaimed 
the fall of the emperor at  the corps lkgislatif, and the establish- 
ment of the republic a t  the hBtel de  ville. He was minister of the 
interior in the new government of national defence. He advised 
his colleagues to leave Paris and conduct the government from 
some provincial city. This advice was rejected from dread of 
another revolution in Paris, and a delegation to organize resistance 
in the provinces was despatched to Tours, but when this was seen 
to be inefficieilt Gambetta himself (Oct. 7) quitted Paris in a bal- 
loon, and upon arriving a t  Tours took the supreme direction of 
affairs as minister of the interior and of war. Aided by M. de 
Freycinet, then a young officer of engineers, as his assistant secre- 
tary of war, he organized an army, which might possibly have 
effected the relief of Paris if Metz had held out, but after the 
surrender of Bazaine and the defeat of the French nezr Orleans 
early in December the seat of government had to be transferred 
to Bordeaux. When Paris surrendered at the end of January, 
Gambetta submitted to the capitulation concluded with Prince 
Bismarck. H e  immediately resigned his office. Elected by nine 
departments to the National Assembly meeting at  Bordeaux 
(March I,  1871) he chose to sit for Strasbourg, which by the 
terms of the treaty was to  be ceded to Prussia, and when the 
treaty was adopted by the Assembly he resigned in protest and 
retired to Spain. 

He returned to France in June, was elected by three depart- 
ments in July, and agitated for the definitive establishment of the 
Republic. His new journal, La  Rdpublique frangaise, soon became 
the most influential in France. His orations at  Bordeaux on his re- 
turn, and a t  Grenoble on Nov. 26, 18 72, in which he spoke of po- 
litical power having passed to les nouvelles couches sociales showed 
him a t  the height of his oratorical powers. But in spite of his re- 
publican convictions Gambetta urged moderation on his supporters 
on the fall of Thiers and the accession to power of the conserva- 
tive MacMahon. His tact and parliamentary dexterity, no less 
than his eloquence, secured the voting of the constitution in 
Feb. 1875 This policy he continued during the early days of the 
now consolidated Republic, and gave it the appro~riate  name of 
"opportunism." I t  was not until May 4, 1877, when the peril 
from reactionary intrigues was notorious, and the clerical party 
had begun a campaign for the restoration of the temporal power 
of the pope, that he delivered his famous speech denouncing 
"clericalism" as "the enemy." On May 16 MacMahon perpetrated 
his parliamentary coup d'ktat in support of the clerical reaction- 
aries and on Aug. 15, Gambetta, in a speech at  Lille, gave him 
the alternative se soumettre o u  se dkmettre. He roused the re- 
publican party throughout France in a campaign which culmi- 
nated in a speech at  Romans (Sept. 18, 1878) formulating its 
programme. MacMahon had no choice but to dismiss his advisers 
and form a moderate republican ministry under the premiership 
of Dufaure. 

After the abdication of MacMahon, Gambetta declined to be- 
come a candidate fo r  t h e  presidency, but gave his support t o  
GrCvy; nor did he attempt to form a ministry, but accepted the 
office of president of the chamber of deputies (Jan. 1879). This 
position did not prevent his occasionally descending from the 
presidential chair to make speeches, one of which, advocating a n  
amnesty to the communards, was especially memorable. Although 
he really directed the policy of the various ministries, he main- 
tained a neutral attitude as far as possible; but events hurried 
him on, and early in 1881 he placed himself a t  the head of a 
movement for restoring the scrutin de liste in place of scrutin 
d'arrondissement. A bill to re-establish scrutin de liste was passed 
by the Assembly on May 19, 1881, but rejected by the Senate on 
June 19. 

Gambetta's supporters were in a large majority, and on the 
reassembling of the chamber, he formed a ministry-known as Le 
Grand hfinistkre.  Every one suspected him of aiming at a dic- 
tatorship; attacks, not the less formidable for their injustice, 
were directed against him from all sides, and his cabinet fell on 

Jan. 26, 1882, after an existence of only sixty-six days. His 
declarations leave no doubt that he would have cultivated the 
British alliance and co-operated with Great Britain in Egypt; and 
when the Freycinet administration shrank from that enterprise 
only to  see it  undertaken with signal success by England alone, 
Gambetta's foresight was quickly justified. His fortunes were in 
the balance. At his house in Ville d'Avray, near Shvres, on Nov. 
27, 1882, he was shot in the hand by a revolver which accidentally 
went off. H e  died on Dec. 31, as the result of this accident. 

REAL STATESMANSHIP 
Gambetta rendered France three inestimable services: by 

preserving her self-respect through the gallantry of the resistance 
he organized during the German War, by his tact in persuading 
extreme partisans to accept a moderate Republic, and by his en- 
ergy in overcoming the usurpation attempted by the advisers of 
MacMahon. His death cut short a career which had given prom- 
ise of still greater things, for he had real statesmanship in his 
conceptions of the future of his country, and a potent eloquence 
to secure their acceptance. The romance of his life was his 
liaison with LConie Leon (d. 1906), with whom Gambetta fell in 
love in 1871. Gambetta himself constantly urged her to marry 
him during this period, but she always refused, fearing to com- 
promise his career; she remained, however, his confidante and 
intimate adviser in all his political plans. The  date of the mar- 
riage had been fixed, when the accident which caused his death 
occurred in her presence. I t  is certain that there was no question 
of suicide. Their correspondence is of absorbing interest. But 
in various matters of detail the serious student of political history 
must be cautious in accepting her later recollections. 

Gambetta's Discours et plaidoyers politiques were published b y  J. 
Reinach in 11 vols. (1881-86) ; his De'pdches, cirrulaires, de'crets . . . 
in 2 vols. (1886-91). The principal biographies are J. Reinach, Ldon 
Gambetta (1884), Gambetta orateur (1884) and Le Ministire Gam- 
betta, histoire et doctrine (1884) ; ATeucastel, Gambetta, sa vie, et ses 
ide'es politiques (1885) ; J .  Hanlon, Gambetta (1881) ; Dr. Laborde, 
Le'on Gambetta, biographie psychologique (1898) ; P. B. Gheusi, Gam- 
betta, Life and Letters (Eng. trans. by V. M. Montagu, 1910) ; P. 
Deschanel, Gambetta (1919). See also G. Hanotaux, Histoire de la 
France contemporaine (1903, etc.) ; H. Stannard, Gambetta and the 
Foundations of the Third Republic (1921). F.  Laur's Le Coeur de 
Gambetta (1907, Eng. trans., 1908) contains the correspondence with 
Lkonie Leon ; see also his articles on "Gambetta and Bismarck" in The 
Times of Aug. 17 and 19, 1907, with the correspondence arising from 
them. 

GAMBIA, a British colony and protectorate comprising a nar- 
row strip of land along the lower 288 mi. of the Gambia river, west 
Africa, reaching a point 2 0 0  mi. from the sea. I t  has an area of 
4,003 sq.mi. (of which the protectorate is 3,974 sq.mi.). Pop.: 
colony (1951 census) 27,297; protectorate 252,389. 

The territory is closely bound up with the river, which gives 
unequalled access to the interior of west Africa. However, apart 
from its unique but unrealized utility for penetrating a continent 
notable for its nature-made barriers to ingress, the Gambia valley 
is a fragment of the western Sudan. differing from the rest only in 
details. Torrential rains fall from early July to the end of October 
and average 3 5-4 j in. 

In the wet season the valley is subject to malaria and other 
mosquito-borne diseases, a condition aggravated among the man- 
grove-fringed marshes of the estuary, where Bathurst, the chief 
settlement and capital, is located. The rest of the year is rain- 
less, and the temperature mounts toward the end of the dry sea- 
son. Crop growth is restricted to the wet period, and harvesting 
takes place in the early weeks of the dry season. 

The coastal plain bordering the estuary is flat and penetrated by 
tidal creeks, which are bordered with mangrove swamps. Larger 
trees line the low banks of the Gambia for a few miles above the 
estuary, but elsewhere the country is rolling or hilly, and the 
natural vegetation consists of coarse grasses with a spotting of low 
trees. Light soil predominates, and drainage is rapid except on 
flats near the coast. The land is somewhat subject to drought, and 
crops are accordingly restricted in variety. There are no valuable 
minerals in the Gambia. 

History.-The Portuguese visited the Gambia in the I j th  cen- 
tury, and in the beginning of the 16th century were trading in the 
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lower river. Apart from a traffic in slaves their main object was 
to reach "the land of gold" supposed to be not far distant, and in 
fact considerable quantities of gold reached the lower Gambia from 
the interior. In 1588 Dom Antonio, claimant to the throne of 
Portugal. sold to certain English merchants the exclusive right to 
trade in the Gambia river. This grant was confirmed by letters 
patent from Queen Elizabeth I .  This company's operations led 
to no permanent settlement in the Gambia In  1618 James I 
granted a charter to "the Company of Adventurers of London 
trading into Africa," formed at  the instigation of Sir Robert Rich 
(afternard earl of SVarwick) for trade ~5 i th  the Gambia and the 
Gold Coast. However, the company's first agent, George Thomp- 
son, was murdered by natives after his ship, the "Catherine," had 
been seized and the crew murdered by Portuguese and half-castes. 

In  about 1651 James, duke of Courland, acquired from a local 
chief an island a short distance from the river mouth, \+here he 
erected a fort. The island was then known as St. Andrew's 
Island, but later came to be known as James Island. A year later 
Prince Rupert entered the river with three royalist ships and cap- 
tured some shipping belonging to patentees who had received a 
grant of trading rights from the commonwealth government in 
England. In  1661 Charles I1 granted a nea patent to a body 
styled "the Royal Adventurers trading to Africa." The new 
patentees sent an expedition to the Gambia river under the com- 
mand of Sir Robert Holmes, who found that the Courlander gar- 
rison on James Island had been reduced to seven Europeans. On 
being threatened with bombardment i f  they did not a t  once surren- 
der the fort. the garrison had no alternative but to submit and 
Holmes took possession of the fort. 

In  1677 the French wrested the Island of Goree (near Cape 
Verde) from the Dutch and about four years later established a 
small enclave at Albreda on .the north bank of the Gambia river 
opposite to James Island. The history of the next century and 
a half records a continuous struggle between England and France 
for political and comnlercial supremacy in the regions of the 
Senegal and the Gambia. In  the Lvars with France which follomed 
on the Engl~sh revolution of 1688 James fort was captured on four 
occasions by the French (1695, 1702, 1704 and 1708) but no at- 
tempt was made by them to occupy thc fort permanently. At the 
treaty of Utrecht (1713) the French recognized the right of the 
English to James Island, while they in their turn were allowed to 
continue in occupation of Albreda. 

In  1779 the French captured James fort for the fifth and last 
time. On this occasion they so successfully demolished the forti- 
fications that at the end of the war it \%as found impossible to 
rebuild them. The Gambia river was reserved to Great Britain 
by the treaty of 'I'ersailles (1783)) but the French were still al- 
lowed to retain their enclave at Albreda. 

When in 1807 the slave trade was abolished by act of parliament, 
Great Britain was in possession of Goree. In  co-operation with 
the royal navy the garrison of that place made strenuous efforts to 
put an end to the traffic in the Gambia river. \%'hen at  the close 
of the Napoleonic Wars Goree was returned to the French, the 
British declded to establish a military post a t  the mouth of the 
Gambia river for the purpose of checking the trade. On April 23, 
1816. the klng of Kombo ceded to Capt. Alexander Grant the 
Island of Banjo1 (St. Mary's Island) and the settlement estab- 
lished thereon mas called Bathurst after the then secretary of state 
for the colonies. h number of British traders, who had established 
themselves at Goree during the war, followed the military garrison 
to this new settlement. 

In  1821 Bathurst was placed under the jurisdiction of the gov- 
ernment of S~erra  Leone. In  1843 i t  was made an independent 
colony, but in 1866 it was made a portion of the oficially styled 
"LVest African Settlements" with the seat of government at  Free- 
town, Sierra Leone. In 1888 it once more became a separate 
entity and remained such thereafter. 

Soon after the founding of Bathurst in 1816 the local govern- 
ment began extending its territorial acquisitions in the upper 
reaches of the river by concluding treaties a i t h  native chiefs. In 
1857 Albreda, a foreign enclave in the middle of British territory, 
had proved a constant source of friction between the British and 

French governments, was given to Great Britain, which in exchange 
renounced certain rights in respect of the gum trade at  Portendic. 
Thereafter the navigable part of the river became solely British. 

Jn 1870 and again in 1876 negotiations were begun betmeen the 
British and French governments for the exchange of Gambia for 
other territory in west Africa, but on each occasion the proposal 
aroused such opposition in parliament and among various mercan- 
tile bodies in England as well as the native inhabitants of Gambia 
that the British government was constrained to break off the nego- 
tiations. The French continued to press forward actively in the 
Senegal and, when in 1889 an agreement was finally drawn up set- 
tling the international boundaries. Great Britain was able to  secure 
only a narrow strip of territory on either bank of the river as far as 
Yarbutenda. Though these strips were somewhat wider in the 
lower reaches of the Gambia, they were limited in the upper 
reaches to 6.2 mi. on either side of the river. 

Except for some trouble with the slave-raiding chiefs Fodi Silla 
(in 1894) and Fodi Kabba (in 1901) Gambia enjoyed peace after 
its final separation from Sierra Leone in 1888. In  1906 an ordi- 
nance was passed abolishing slavery throughout the protectorate. 

During World War I1 Gambia proved its value not only by 
its contribution of fighting men for the Burmese campaign, but 
also as an air halt on the route to the middle east and far east and 
as a port of call for convoys. 

Population, Education, Government and Judicature.- 
The African inhabitants of Gambia belong to a number of west 
African tribes, of whom the Mandinga (about 3 5% of total popula- 
tion), Fula, SVolof, Jola and Serahuli are the principal. Because 
of the artificial nature of the international boundary many of them 
are separated from their kinsfolk in French territory. The Man- 
dinga and Serahuli are mainly Moslem, but the majority of the 
Jola tribe are pagans; there is a small Christian population, chiefly 
centred in Bathurst. 

The government is responsible for primary education in Bath- 
urst, though the schools have a religious grouping and are admin- 
istered through management committees. on each of which the 
appropriate religious authority is represented. Secondary educa- 
tion is in the hands of the Methodist and Roman Catholic missions, 
which receive substantial grants from the government. A number 
of village schools were opened in the protectorate and there are 
also small elementary schools belonging to the Anglican and Roman 
Catholic missions. There is no postsecondary education in Gam- 
bia, except for a teacher-training college at  Yundum. 

Technically the British colony (29 sq.mi.), administered by a 
commirsioner, comprises the Island of St. Mary, upon which is 
the capital, Bathurst (pop., 1951 local census, 19,602), and the 
adjacent mainland district of Kombo St. Mary. The rest of 
Gambia was designated a protectorate by a Protectorate ordinance 
of 1935 and a number of ancillary ordinances. In practice, how- 
ever, colony and protectorate are administered together on crown 
colony lines by a governor, executive council and legislative coun- 
cil. 

Local government in the island is in the hands of the Bathurst 
town council, established in 1946 and presided over by the colony 
commissioner, A hich includes nominated and elected members, the 
latter being in the majority. Kombo St. Mary is administered 
by the Kombo rural authority, set up in 1947 The authority is 
presided over by the colony commissioner and consists of nomi- 
nated members, chosen for the most part from the headmen of the 
villages of the district. There are four divisions of the protec- 
torate administered by commissioners exercising supervision over 
the native authorities in the bstricts of each division. These 
native authorities consist of a district chief (who is president ex- 
officio) and a number of village heads and advisers in council. 
Each authority is responsible for the maintenance of la\\) and order 
within its district and also has a limited power to make local gov- 
ernment orders and rules. Each district also has a tribunal exer- 
cising a limited civil and criminal jurisdiction. In addition there 
are a number of higher tribunals, known as group tribunals, exer- 
cising a more extended civil and criminal jurisdiction in certain 
specified groups of districts. In  Bathurst there is a police court 
(dealing with crinlinal matters), a court of requests (dealing with 
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civil matters), a Mohammedan court (dealing -with Mohammedan 
marriage, succession and guardianship) and a juvenile court (es- 
tablished in 1949). I n  Kombo St. Mary division and in the pro- 
tectorate there are subordinate courts consisting of commissioners 
o r  assistant colnmissioners with a more extensive civil and criminal 
jurisdiction than that granted to native tribunals. The supreme 
court exercises full jurisdiction (original and appellate) within 
both the colony and the protectorate. 

Economic  Conditions.- Gambia is naturally situated to handle 
overseas trade for a large hinterland. The river, on which steamers 
ply regularly; is the principal means of communication and there 
are about 30 river stations in the protectorate. The only seaport 
is Bathurst;  Basse, 240 mi. upstream, is the head of regular river 
navigation; the chief places between are Georgetown and Kuntaur. 
These four stations and Mansa Konko, headquarters of the central 
division. have radio connection with each other. 

The  output of Gambia is ~vholly agricultural. Some subsistence 
crops are raised. chiefly grain sorghum, but not enough to feed the 
inhabitants. Instead, nearly all the suitable land is planted with 
peanuts (groundnuts), grown for export (rarely less than g jq of 
the annual total exports by value, custon~s duty upon which pro- 
vides most of Gambia's revenue). The  light soil and short season 
of rains favour this above all other crops marketable overseas. 
Gambia is merely an arbitrary segment of a much larger peanut- 
gro~ving region, reaching far into the Sudan. Cultivation of all 
cash crops is wholly an African enterprise, although it is stimulated 
by the ease of shipment to the European market and guided by the 
colonial government. Allotment of land is left in the hands of the 
headmen, including the right to grant short-term tenancy to 
"strange" nonindigenous farmers. who usually grow peanuts. Pea- 
nuts xe re  exported as early as 1836, and by 18jo peanut-growing 
was the chief business of the country. 

The only other exports usually listed are palm kernels, hides and 
beeswax. Cattle are moved with the seasons, and are frequently 
driven across the political boundary of Gambia in both directions. 
a practice that hampered efforts begun in 1933 to control rinderpest 
by inoculating the animals. 

The cash crops buy most of the inhabitants' requirements, in- 
cluding rice, a staple of their diet, and kola nuts. The leading 
import by value is cotton cloth. follo\ved by foodstuffs. Hardware 
ranks next below foodstuffs. Local industries are limited to'cotton 
weaving. garment making and fishing. The need to purchase food 
as well as manufactured goods raises the annual per capita import 
to a high figure for tropical Africa, about £9 in I 9 j 3  Most of 
the overseas trade is carried in British ships. There is a British 
preferential tariff on imports. The  monetary unit is the West 
African pound. at par with sterling. 

BIBLIOGRAPHY.-S. and E. B. Worthington, Inland Waters of Africa 
(Xew York, 1933) ; J. M. Gray, A History of the Gambia (Cambridge, 
1940) ; Lord Haiiey, An African Survey ,  and ed. (Oxford, 1945) ; B. S. 
Woolf, Lady Southorn, The Gambia (London, 1952) ; Colonial Office, 
Annxal R e p o ~ t  (London).  (J.  M. GY.; X.) 

GAMBIA, a large river of West Africa, and the only river of 
Africa navigable by ocean-going vessels a t  all seasons for more 
than 2 0 0  mi. from its mouth. I t  rises about 11" 25' N. and 12' 

I j' IV.. within I jo  mi. of the sea on the northeastern escarpment 
of the Futa  Jallon highlands. Although the distance froin the 
source to the mouth of the river is little more than 300 mi. in a 
direct line, the length of the stream because of its serpentine course 
is about joo mi. I t  flows first north-northeast, receiving many 
left-hand tributaries, but about 12" 3j '  S. takes a sharp bend 
north~x-est and ~llaintains this direction until i t  leaves the fertile 
and hilly region of Bondu. The  descent to the lower district is 
marked by the Earrakunda rapids, formed by a ledge of rock 
stretching acro'ss the river. From the Barrakunda rapids to the 
Atlantic the Gambia has a course of about 3 j o  mi. Throughout 
this distance the ~ ~ a t e r s  are tidal. At 17arboutenda, a few miles be- 
low Barrakunda the river has a breadth, even a t  the dry season, of 
over 300 i t .  ~ i t h  a depth of 13 to 2 0  i t .  From the falls to 3Iac- 
Carthy Island, a distance of 2 0 0  mi. the river valley; which here 
presents a parklike appearance, is enclosed by lox\l rocky hills of 
volcanic character. For 50 mi. below the island, n-here the stream 
is about 800 yd. wide, the banks of the river are steep and thickly 

wooded. They then become low and  a re  fringed with mangrove 
swamps. From Dexil's point, d sharp promontory on the north 
bank. the river nidens and enters the Atlantic a t  about 13" 30' N. 
and 16" 30' IV.. by a broad estuary. Near the mouth on the south 
side is St. Afary's Island (34 mi. long by 14 broad),  and opposite 
is Barra point, the river being here contracted to  2: mi. Eighteen 
miles loner down the distance from shore to shore is 2; mi. There 
is a sand bar a t  the entrance to the river, but a t  the lonest state 
of the tide there are 2 6  f t .  of water o \er  the bar. Vessels draming 
I3  i t .  can ascend to ;\laccarthy Island and those draming 6 f t ,  to 
Barrakunda all the year round. The  Gambia is in flood from June 
to Sovember,  when the Barrakunda raplds can be  passed by small 
boats, nhile above the rapids the stream is navigable for 160 mi. 
Politically the Gambia is divided betneen Great Britain and France 
-Britain possessing both banks of the river up to, but not includ- 
ing, Yarboutenda. 

The  Gambia was one of the rivers passed by Hanno the Cartha- 
ginian in his voyage along the west coast of Africa. I t  was known 
to Ptolemy and the Arabian geographers, and was a t  one time sup- 
posed to be a mouth of the Nile, and, later (18th century).  a branch 
of the Xiger. I t  n a s  possibly visited by Genoese navigators in 
1291, and v,as certainly discovered b y  the Portuguese c. 1446, but  
was first explored for any distance from its mouth (1455) by the 
Venetian Albise Cadamosto, who published an  account of his 
travels a t  Yicenza in I 507 ( L a  Pri?~za d\7azigazio?ze per l'Occa?zo 
olle terre de' ATegri della Bassa Ethiopza).  Afterwards the Gambia 
became a starting-place for explorers of the interior, among them 
LIungo Park. who began both his journeys (1795 and 180;) from 
this river. I t  was not u n t ~ l  1818 that the sources of the G a ~ n b ~ a  
a e r e  reached. the d i sco~ery  being made by a Frenchman, Gaspard 
LIollien, who had t r a ~  elled by n a y  of the Senegal and Bondu. The  
middle course of the r i ~  er was explored in 18 j~ by R .  G. MacDon- 
nell then governor of the Gambia colony, and in 1881 V. S. Goulds- 
bury also navigated its middle course. No  native craft  of any kind 
n a s  seen above Bairakunda. 

GAMBIER, JAMES GAMBIER, B ~ R O N  (1756-1833), 
British admiral, n a s  son of John Gambier. lieutenant-governor of 
the Bah'imas. John Gambier n a s  the brother of Capt.  (afterwards 
Yice-Admiral) James Gambier (1723-1839) ; of Samuel Gambier 
(1752-1813), first commissioner of the navy; and of Margaret. 
who nlariied Capt. Charles hfiddleto~l R .S . ,  comptroller of the 
navy I j jS-I 790. and afterwards Admiral Lord Barham John 
Gambier's daughter, Margaret, married IVilliarn Morton Pi t t  
( I ;  j4-1836). James Gambier n a s  therefore connected by mar- 
riage n i th  the Pitt  family (and distantly n i t h  the prime minister) 
and also, through his aunt,  n i t h  Rliddleton, a relative of Henry 
Dundas, secretary of state and treasurer of the navy. H e  entered 
the navy by entry in the books of the guardship that his uncle com- 
manded ( I  767) and reached post rank in America in I 778 n h e n  his 
uncle was rear admiral a t  Kew 170rk under Lord Howe. His inter- 
est mas overn helming but he chose to remain ashore b e h e e n  1783 
and 1793. gaining a reputation chiefly for piety. Hls ship the "De- 
fence" was badly damaged in breaking the French line a t  the battle 
of the First of June. 1 7 9 1  H e  then became a naval member of the  
board of admiralty, remaining there until 1801. by which date he  
was vice-admiral. H e  served for short periods afloat but was back 
a t  the admiralty again in 1804-06. 

Gainbier \ \as appointed commander in chief in the Baltic in  
1807 and directed the second bombardment of Copenhagen, after 
ri~hich he shared 6300 ooo prize money n i th  Lord Cathcart and 
returned to the admiralty n i th  a peerage. H e  n a s  cornlnander in  
chief of the Channel fleet in 1809 n h e n  Lord Cochrane came with 
orders to make a fireship a t t a ~ k  on a French squadron in the  
Basque Roads. H e  disllkcd and disapproved of Cochrane and his 
methods and gave only halfhearted support to the attack. Coch- 
rane's subsequent remarks induced Gambier to ask for a court- 
martial, by n h ~ c l l  he n a s  acquitted, remaining n i t h  the Channel 
fleet u n t ~ l  1811 and receiving further honours as G.C.B. in 181j  
and ddmlral of the fleet in 1830. For an officer of such hlgh rank 
he had exceptionally little sea experience; but the accounts most 
read~ly a~a i l ab le  of the Basque Roads episode came malnly frorll 
Lord Cochrane, and Gambler n a s  not the only flag-officer to  thlnk 



GAMBLING AND BETTING 
Cochrane an intolerable nuisance. 

B r n ~ ~ o c ~ . ~ ~ ~ r . - L a d y  Chatterton (ed.). Memorials, Personal and 
Historical, o,f A d ~ ~ t i r n l  Lord Gal17bifr i london,  1861) ; Jfin11tes or' a 
Cour! Martial, Holden o n  Board His .\fairsty's Ship Gladiatov on the 
Trial of Lord Ga7?7birr (Portsmouth, 1809) : J.  hlarshall. Royal :Vaval 
Biography (London. 1823-35) ; J .  Ralie. T h e  A'!-aral Biography oj  Great 
Britain (London. 1828) : LY. Richard~on. '4 Mariner o f  England, ed. 
by Col. S. Childers (London, 1908) ; Savy  Records Society, Lrtters of 
Byanz Mart in (London, 1901) ; and biographies of Thomas Cochrane, 
10th earl of Dundonald. (C. Ii. P.) 

GAMBLING AND BETTING. Terms related to gam- 
bling and betting require clarification. I n  United States usage. 
"gaming" is archaic, except in law. A vager  (synonymous xvith 
"bet") may be prompted by knon-ledge, opinion or conjecture as 
well as by reliance on chance. Unless otherwise qualified. how- 
ever,  these terms all imply gambling. n-hich has become the com- 
prehensive term to denote any gaming. x~agering or undertaking 
(whether or  not lawful or respectable1 n-hose determination is con- 
trolled or influenced by chance or .accident and nhich is under- 
taken n.ith consciousness of risk. Nongambling contests are gen- 
erally termed play, pastime or sport. Gambling in business is 
speculation. 

Derivations.- Gambling has sometimes been called instinctive 
in man.  but  this v ie~v is not x~idely held. I t  is more usual to con- 
sider gambling unnatural. though an inevitable concomitant of 
man's basic cultural patterns. 

T h e  bushmen of Australia and South Africa had competitions 
fo r  prizes. sometimes guessing games-rude intellectual contests. 
T h e  most primitive aboriginals of the mestern hemisphere had 
crude dice ( q . ~ . )  and gambled on "bo~vl" games. Tacitus re- 
marked that the Teutons il '\vithout the excuse of liquor") gambled 
themselves into slavery. Sudanese and \Vest .ifrican natives. after 
gambling an.ay their n.i\,es and children (as did many peoples)! 
l i k e ~ i s e  staked their 0n.n liberty. Instances are reported in vhich 
Chinese gamblers staked their right hands and, losing them. cut 
them off.  Great emotional response, as of religious fervour or su- 
perstitious fear. marks the behaviour of the participants in these 

games. primitive people-' 
T h e  identification of gambling with religion is invariable in 

primitive societies. The Hebrews cast lots before the Lord 
(Joshua xviii. 10). hut  the Lord decided (Proverbs xvi. 33).  The 
earliest designs of dice and  laying cards ( s e e  CARDS, PLA\-IXGJ 
have been coni.incingly related to contemporary divinatory de- 
vices. The  games of the Germans \\.ere probably inspired by their 
trials. nhich \\ere grounded on belief in divine intercession in mat- 
ters of chance. 

There is nevertheless no indication that belief in supernatural 
agency had a causative effect on the emergence of the gambling 
spirit. The rise of rationalism produced no discernible decrease 
in gambling. I n  the higher cultures the emotional response to 
gambling has not been so marked, but the degree of risk accepted 
has been no less. I n  Tacitus' o.sn time xealthy Romans bet so 
heavily on chariot races that they lost their entire fortunes and 
their respectability. In  modern times, n.hen the betting is on horse 
racing, similar phenomena are common and there are frequent 
reports of embezzlement induced by gambling losses. The forfeit 
in either case is subjectively as great as the liberty which, accord- 
ing to Tacitus, the Germans gambled axay .  

I n  psychology. given the assumption that it is not in the nature 
of man to gamble. various suggestions have been advanced to ex- 
plain the gambling urge. One such suggestion-that the gambler 
is maladjusted to society and is impelled by a feeling of insecurity 
-is not inconsistent with the identification of gambling with su- 
perstitious fear, but  i t  can be reasonably argued that gambling 
and superstition are merely coincidental. .-I more or less standard 
explanation of the psychology of the playing of games-sublima- 
tion of a mock struggle for want of. or  for fear of ,  the real one- 
does not necessarily apply to gambling. A child enjoys competi- 
tion but  does not willingly accept risk. 

M o r a l  a n d  J u r i d i c a l  Sanctions.- Gambling has been gen- 
erally opposed in philosophy. as \vasteful. 

There  is no direct biblical injunction against gambling. A tract 
attr ibuted to St. Cyprian held that gaming violates the First Com- 

mandment and charged Lucifer with inspiring dice, and the Chris- 
tian Church generally has held gambling to be sinful. Among the  
English clergy the popular view has conformed to  that of Jeremy 
Taylor. who defended the playing of games for amusement bu t  
held gambling to be immoral. The talmudic law holds the accept- 
ance of gambling  innings to be thievery. The Koran forbids all 
games except chess. 

The Puritans asserted the identity of chance with Providence 
and condemned all games as blasphemous in that they violate the 
Third Commandment. Most Protestant churches adhered to this 
dictum. but in the 1920s many of them began to relax their objec- 
tion to games played fo r  amusement only. Roman Catholic 
churches have frequently sought funds for parish uses by conduct- 
ing card and lottery games fo r  money and other prizes. 

There is a long record of legislation against gambling. This has 
been inspired partly by the attitude of the church, but  more by 
political and economic expedient. T o  promote military efficiency, 
ancient Rome forbade gambling on the grounds that  i t  was effemi- 
nating. and the earliest English la17 ( I  388) discouraged other 
games in the interest of archery. An ancient Egyptian law had the 
same purpose as edicts in France (139; and England (149 5): to 
forbid gaming by n.orkmen a t  the expense of their productiveness. 

Other English legislation sought to prohibit or  discourage gam- 
bling. Games used only for gambling. such as far0 ( q . ~ . ) ,  all dice 
games, roulette ( q . ~ . )  and others, were declared illegal in a series 
of statutes dating from 1739. Other statutes sought to discourage 
betting by making gambling debts uncollectible by l a ~ v  ( I ; IO,  
1845) and to make it more difficult by punishing the gaming-house 
keeper (1%; and the common gambler (186;. 1906). 

Antigambling legislation in the United States has followed the 
English pattern but is complicated by the fact that the power to  
regulate gambling is reberved to the respective states;  there are  
different sets of laws in each state,  not to mention countless local 
ordinances. n-hich usually vary in severity with the moral pressure 
brought to bear by lay agencies on legislators. 

I n  England and the United States a general distinction between 
Ia\viul and unlan.ful gambling seems to be that lvhere skill pre- 
dominates. the gambling is lan-ful; where chance does. i t  is unlaw- 
ful. .-I court must decide which is the predominant factor in the  
case of each game in question. Cases shorl- that one cannot rely 
on the record. for it is full of reversals and contradictions. 

There has been controversy for nearly 300 years on ~vhether  or  
not gambling should be legalized and state-controlled. The affirm- 
ative argument is that antigambling legislation is ineffectual be- 
cause Ian.-enforcement oficers are reluctant or unable to prevent 
minor gambling. n-hile the profits of major gambling are so great 
that professional gamblers purchase immunity from prosecution 
with bribes. Legal gambling, its proponents say, would provide 
huge state revenues and reduce taxes: eliminate corruption of the 
police: and protect the public against dishonesty. exorbitant ad- 
vantages retained by professional gamblers and other abuses. Op- 
ponents of legal gambling argue not only on moral grounds but  also 
on statistics nhich, they say, indicate that licensed gambling 
stamps out no abuses and merely aggravates the problem by  fos- 
tering the betting habit. The German princes maintained gam- 
bling as a state monopoly through the 18th and part of the 19th 
centuries, but this practice survived only in Monte Carlo. 

B e t t i n g  o n  h o r s e  races, the principal form of gambling in the 
English-speaking countries, grew in popularity so rapidly that 
legislation proved powerless to prevent i t ,  and eventually i t  came 
to be legalized to a certain extent. The  pari-mutuel system (which 
term rvill be used here to designate any mechanical device for 
betting on races; see HORSE RACIXG 4 N D  BREEDING) originated in 
France in the 1860s and was authorized by Kentucky a few years 
later (though i t  was not put into use there until 1908). I t  was 
adopted by Australia, Kew Zealand and by most states of the 
United States. 

In  England, despite long agitation for pari-mutuel betting, other 
expedients \vere tried first. An effort was made (by act of 1926) 
to license bookmakers and impose a tax on betting. Evasion of 
the tax was so general. however! that in 1928 the Race-course Bet- 
ting act was passed, permitting the use of totalizators. 
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When the pari-mutuel system is used. deductions of as much as 

8% of the total amount bet are taken for the state and an equal 
or larger percentage for the operators of the race track. This does 
not include. however, the large sums bet with bookmakers. 

U.S. pari-mutuel machines by the late 19 jos handled more than 
$~,ooo.ooo.ooo yearly. IVhen a bettor wishes to place a large bet 
he may prefer to do so with a bookmaker and not through the pari- 
mutuel machines. The reason will become apparent from an illus- 
tration of the operation of the pari-mutuel system. -2 bettor 
places $100 on the winning horse in a race. In  that race the total 
of bets is $~o,ooo, of which $z.joo was bet on the winning horse. 
From the $~o.ooo the state and track first take their cut:  assume 
it in this case to be only ro%,. This leaves $9.000, or $6.67 for  
each $2 bet on the winning horse. But the track also retains odd 
pennies (called breakage), so the actual pay-oti is $6.60 for every 
$2 bet. The bettor of SIOO therefore receives S330 If this bettor 
had placed an additional S~.ooo on the winning horse. h o ~ ~ e v e r ,  he 
would have received considerably less per dollar bet. The total 
of bets ~vould then have been $I I .ooo, which the 10% cut ~vould 
have reduced to $9.900. This amount would have been divided 
among a total of $3.700 in viinning bets, and the bettor of $1.100 

u-ould have received $2.91 j. Therefore the big hettor would place 
his $1.000 bet ~vi th  a bookmaker, who would guarantee him track 
odds. I n  this case the bettor lvould then receive $330 for his $100 
bet a t  the track and $3.300 for his $1.000 bet with the bookmaker, 
a total of $3.630. Because of the deductions plus the breakage, 
the bettor must be at least a 20% better handicapper than the 
average bettor if he is to escape loss. 

In  England and the U.S.S.R. racing continued with few inter- 
ruptions even during World War 11. In the United States it was 
temporarily discontinued in 194 j on the unannounced grounds that 
it caused absence from factories engaged in \Tar work. Racing em- 
ploys thousands of persons directly and many more indirectly 
through its nell-developed press. extensive statistical services. self- 
styled experts nho  sell advice on holy to bet, networks of telephone 
and telegraph wires which furnish to betting centres prompt in- 
formation on results, bookmakers and their employees and 
hangers-on. and \vorl<ers incidental to the care and breeding of the 
horses. (See also HORSE RACISG AXD BREEDING.) 

Lottery has the longest record of legality. I t  was used by 
Augustus, Nero and other Roman emperors to finance building 
projects and increase imperial revenue. Lotteries were held in 
Europe from the I j th  century on ;  in England. the first lottery of 
record was announced in I j69 with Queen Elizabeth I as patron- 
ess; and in the neT7 world there were lotteries as early as the 17th 
century, chiefly for . the benefit of schools, churches and public 
works. 

The mechanics of a lottery are essentially as follows: ~ i c k e t s  
bearing different numbers are plated on sale, and a date is set for 
a drawing. On that date is set up a device vhich contains num- 
bered duplicates of all the tickets sold, and one or more num- 
bers are drawn at  random. From the money realized by the sale 
of tickets. the proprietors of the lottery deduct soine amount, arbi- 
trarily determined, for expenses and profits; the remainder is paid 
to the holders of tickets corresponding to those drawn. 

The principal charge against lotteries is that they penalize the 
poor, who in ill-advised hope or desperation buy most of the 
tickets; Count Camillo Benso Cavour called lottery "a tax upon 
imbeciles.'! Even more valid is the complaint that very fev ticket 
holders are at the dra~ving; those who are present cannot conven- 
iently assure themselves that the device contains the numbers of 
all ticket holders, and therefore i t  is very difficult to safeguard a 
lottery against chicanery. 

For these and other reasons. England prohibited private (un- 
licensed) lotteries in 1698 and did not license a lottery after 1824. 
Most states of the Ilnited States had outlawed private lotteries by 
IS jo, and no state licensed a lottery after 1893. In Ireland and in 
Central America lotteries were permitted. however. and some 
European countries authorized occasional or regular state-operated 
lotteries. During JVorld f a r  I1 the U.S.S.R. used the lottery for 
war financing; a ticket was issued free to any purchaser of a war 
bond, and prizes were as high as ~oo,ooo roubles. 

The largest of the C.S. lotteries was the Louisiana state lottery. 
The state legislature licensed it in 1868 in consideration of an an- 
nual fee of S4o.ooo. and the operators averaged almost $2,000.000 
in ticket sales for each monthly drawing at the peak of the lot- 
tery's success. Charges of corruption were so widespread, how- 
ever, that in 1890 the state refused $~.~aj.ooo per year offered by 
the operators for a renewal of the licence. 

The amount staked in the three sweepstakes sponsored annually 
by the Irish Hospitals trust totalled about E9.ooo.000 in 1954. 

Despite their illegality and the iact that lottery tickets are 
harred from the mails. lotteries in various guises flourish on both 
sides of the Atlantic. I n  the United States, the popular forms 
came to be bingo and, in the big cities, policy or the numbers game. 

The numbers game was devised to appeal to members of the 
lowest-income group, and it achieved its greatest popularity among 
Segroes. to many of whom a dai1)- investment of one to ten cents 
became so habitual that it was looked upon as a normal expense 
of living rather than a gambling bet. JVhile several methods were 
developed for the numbers game, in its usual form the player tried 
to guess three numbers (such as the three final digits of the daily 
clearinghouse receipts) which would surely appear in the daily 
newspapers and could not possibly be influenced by the operators of 
the game. \Then ne\\-spapers: co-operating ~ ~ i t h  law-enforcement 
officers. omitted publication of these figures. others were sub- 
stituted and the game xent  on. For guessing the three numbers 
in proper order, for example, the player might receive j39 to I ,  

whereas actual odds ~vould be 999 to I. 
Pools on football and (in the United States) professional base- 

ball became popular in various forms. Usually the bettor's task 
is to name the \\-inning t e a m  in three or inore games: or, in base- 
ball, to predict the number of hits or runs a named team will make 
during the xveek. The payoff ranged from 3 to I ,  when the actual 
odds were I j or 16 to I, up to loo to I when the actual odds were 
300 to I. In  Great Britain the Pool Betting act of I9j4 set cer- 
tain requirements for the conduct of pool betting. including the 
registration of operators and inspection and publication of finan- 
cial details. I t  also legalized ready-money pool betting conducted 
by mail by registered promoters. 

Gambling houses on the order of the European casino spread 
through the United States: a survey made in 1943 by S. Michael 
MacDougall, a professional investigator of dishonest gambling 
practices, indicated that except in a f e ~ v  sparsely settled sections 
it was possible to find a gambling house within a go-mi. radius of 
any point. I n  these houses players may not bet among themselves 
but only against the house. which retains a mathematical advan- 
tage. often exorbitant. Crap shooting (see DICE) is the principal 
game; black jack (9.v.) is the leading card game played, and 
roulette ( 9 . v . )  is popular. Gambling houses must usually operate 
secretly or by bribery of governmental o6cers. 

Slot machines, a sort of mechanical lottery device. help to 
support the gambling houses (many of which display rows of 
2 j  to jo such machines) and. when the police permit. add to the 
income of taverns, retail stores, clubs. restaurants. etc. I n  play- 
ing these machines the player inserts a coin in a slot.. thus setting 
the machinery in motion, and gets back from 2 to 200 coins if a 
winning combination sho~vs;  such machines generally pay out 
about two-thirds of the money taken in. 

Wagering on the results of boxing matches, other sporting 
events and miscellaneous contingencies is general. In  the United 
States, bookmakers' odds on such events are often quoted in the 
nen-spapers several days in advance. 

Card games are usually played for very low stakes. and in the 
United States they are commonly played for no stakes a t  all. 
Therefore the amount bet on such games is an insignificant part 
of the total. Ye\-ertheless there are irequent prosecutions of clubs 
for permitting low-stake games of contract bridge and poker to be 
played. I n  the United States most courts have held that contract 
bridge is a game of skill and not subject to the antigambling laws, 
and some courts have held the same of poker: but convictions 
have been brought in connection ~ i t h  the operation of both 
these games. In  England the courts have held poker .and oc- 
casionally contract bridge to be games of chance. 



1000 GAMBOGE-GAMBRINUS 
Specula t ion  in stocks, shares and commodities is not illegal 

when the transaction is a bona fide purchase or sale. The once- 
prevalent bucket shops and quasi-legal brokers ~vho  did not in all 
cases complete the transactions for which they were commissioned 
were generally held to be in violation of gambling starutes and 
were largely eliminated by successful prosecution. To many per- 
sons. however. "playing the market" is merely a means by which 
they can gamble within the law. When they trade in the stock 
exchange they are in effect betting on the fluctuations in price. in 
that they have no intention to accept or make actual delivery 
unless it becomes necessary. Governmental regulation of buying 
and selling on margin tended to inhibit this practice but did not 
succeed in eradicating it. 

Kefauver  Committee.- In 19j1 the U.S. senate special com- 
mittee to investigate organized crime in interstate commerce: 
headed by Sen. Estes Kefauver of Tennessee, reported that illegal 
gambling in the United States totalled S2o.ooo.coo,ooo annually. 
Evidence of political-criminal alliances reaching into city. state 
and federal offices was presented. Legislation resulting from the 
investigations required gamblers to register with the bureau of 
internal revenue, to pay a tax prorated at  $ j o  a year and thereafter 
remit as tax 10% of their gross receipts. (See also CRIME: United 
States.  j 

R o y a l  Commission o n  Bet t ing,  Lo t te r ies  a n d  G a m i n g  in 
G r e a t  Britain.-This commission reported in 1951 that net ex- 
penditures on gambling were approximately L;o,ooo,ooo a year. 
I n  con~parison with the amounts spent on tobacco, drink o r  enter- 
tainment! however. the commission pointed out that the total 
amount spent on gambling was about 8% of the total personal 
expenditure. The commission's recommendations led to the en- 
actment of the Pool Betting act of 1954 (see Pools, above). 

HIBLIOGRAPHP.-W. I. Thomas, "The Gaming Instinct." cl771arican 
Jolcrnnl of Sociology, 61750-763 (1901) ; K. S. Culin. Chinese Gnnzes 
With Dice and Donfinoes i18g.j) : Herbert Asbury, Sucker's Progress 
(New York, Toronto, 1938) ; M. Siegel, The  Atfac-ken;ie Collection: A 
S t u d y  o f  ?Vest Afr ican Carved Ganzhlin,g Chip$, Memoirs of the Amer- 
ican Anthropological Association, So .  j g  (Kew York. 1940). 

(.4. H. MD. ; X.) 
GAMBOGE, a gum resin from Garcinia hanburii, a dioecious 

tree with leathery, laurel-like leaves, small yellow flowers and 
usually squareLshaped and four-seeded fruit. indigenous to Cam- 
bodia and parts of Thailand and South Vietnam. The juice, which 
when hardened constitutes gamboge, is contained in ducts in the 
middle layer of the bark, and from this it is procured by making 
incisions. bamboo joints being placed to receive it as it exudes. 

Gamboge occurs in commerce in cylindrical pieces, known as 
pipe or roll gamboge, and also, usually of inferior quality, in cakes 
or amorphous masses. I t  is of a dirty orange colour externally, 
is hard and brittle, breaks with a conchoidal and reddish-yellow, 
glistening fracture, and affords a brilliant yellow powder; is odour- 
less and has a taste a t  first slight but subsequently acrid; forms 
an emulsion with water; and consists of from 2 0 %  to 2 j% of gum 
soluble in water and from 70% to 75% of a resin. Its commonest 
adulterants are rice flour and pulverized bark. 

Gamboge is a drastic hydragogue cathartic, less active only than 
croton oil and elaterium. A small quantity is absorbed, adding a 
yellow ingredient to the urine and acting as a mild diuretic. Its 
irritant action on the skin may cause the formation of pustules. 
Gamboge is used as a pigment and as a colouring matter for var- 
nishes. I t  appears to have been first brought into Europe by 
merchants from the east a t  the close of the 16th century. 

GAMBREL ROOF, a roof which has on each side of the 
ridge two slopes, the lower more steep, the upper less so. and which 
has gables at the end walls. I t  is particularly characteristic of 
American colonial work in New England, New York and New 
Jersey. although found in many parts of the world. The origin of 
its common use in America is not definitely kno~vn; it may have 
been purely an invention in the effort to obtain greater head room 
in the attic or upper floor. 

In  the Kew England examples the slope of the lower portion 
approximates 60°, that of the upper portion varying from 30" to 
40'; in places where Dutch influence was strong, the lower slope 
was more nearly 45O, and the upper about 30°, and frequently 
there was a large projection at  the eaves. In  Europe the form 
occurred spasmodically in work of the 17th century and later 
throughout the Teutonic countries, especially in Scandinavia. 
There are also rare examples which may be seen in the south of 
England. 

See ROOFS. 
GAMBRINUS, a mythical Flemish king who is credited with 

the first brewing of beer. His name is usually derived from that 
of Jan Primus (i.e., Jan [John] I .  the victorious duke of Brabant, 
1261-94). who was president of the Brussels guild of brewers; 
his portrait with a foaming glass of ale in his hand had the place 
of honour in the guildhall, and this led in time, it is suggested, 
to the myth of the beer king ~vho  is usually represented with a 
tankard in his hand. 

See A. I. Kuprin, Ganzbrinus and Other Stories ( 1 9 2 5 ) .  

- - 
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